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I  N  D  EX. 


Analyses  of  London  Watei',  <J2(J 
Anninil      .Vriinici|iiil      Kngineerin<r 
Kecoi-ds  : — • 

Aston  Miiiior,  23S 

Huckiiiirliamsliirc,  OS)i 

Chelsea,  G'.)4 

(ilaswDw,  268 

(ilotu'ostershire,  155 

Jolmiinesbnrn;,  559 

Newark,  5^S 

Norfiilk,  7-lil 

I'lMii-iii,  U.S.A.,  49!) 

Sf.  Miiry  Ablmitis,  Ki'iisinj;ti)ii,  559 

Si.  Martiti-iii-lli(>-Kicl(l.<i,  499 

St.  Marv,  Stoke  \e\vin.i;t"n,  58S 

St.  I'anei'as,  4f)9 

Si  oekimrt,  4IJ7 

'rodiliiifilon,  721 

Tiverton,  155 

Toronto,  til7 

Walsall.  2I>S 

Woreester-shire,  (J17 
AjjpointnK'nts  Niiciiiit,  24,  55,  81, 
112,  142,  1158,  189,  217,  245. 
274,  297,  324,  355,  384,  417, 
450,  480,  512,  540,  568,  598, 
()J6,  652,  678,  703,  731,  755 
Arbitrations  and  Awards  : — 

Aecrington  Tiamwajs  Company  v. 
Aecrington  Corporation,  471 

Ashiord  Gas  and  Coke  Company  v. 
.Vshford  Urban  District  Council,  182, 
210 

Ualiard  v.  St.  George  Urban  District 
Council,  16 

Hlackmur's  Trustees  v.  bondon  County 
Couneil,  182 

Kdwards  i'.  Iiuckfasileip;li  Urban  Dis- 
trict Council,  239,  441 

.\l.ir.-deu  V.  Souili  Mimms  Rural  Dis- 
iriit  Council,  1 10 

Tnlsford  v.  Exniouth  Urban  District 
Council,  74i> 

Ramsden  &  Son  !'.  Keiglilcy  Corpora- 
tion, 239 

Sinf;leton  f.  London  County  Council, 
210 

Stansfleld  f.  Idle  Urban  District  Coun- 
cil, 110,  410 

Trustees  of  II.  C.  Tnrkington  v.  Leeds 
Corporation,  650 

Tni.stees  of  the  late  J.  Hall.i'.  Keighlf  jj 
Corporation,  1(5  : 

Viscount  Newport  r.  Nottingham  Con- 
tract Corporation,  52  .    •       , 

West  l:  Tonbridge  Urban  *  District 
Council,  471  .  i 

Williams  r.  London  County  Cotincil,620 
Association  of  i\hmici|  al   Corpora- 
tions, 611 
Automatic  Fire-alaiin,  67S 

Bacterio-Chemical  Studj-  of  Sew- 
age, 15 
Bacteriological  'rrerttnicnt  of  Sew- 
age, 378,  616,  643,   666,  ()88, 
716,  744 
Bath  Watuiworks,  289 
Belfast  Water  Siijjply,  479 
Bexhill  Urban  District  Council,  (i92 
Biological  Filtration.  112 
liirniingbam  New  Baths.  217 
lunindary-street  Schenu",  439 
Bradford  Electricity  Work.s,  479 
Bradford  Waterwork.s,  2o7,  728 
British  Association  of  Walerwoiks 
Engineers,   79,  103,   130,  149, 
172,  2ti0,  228,  678,  702,  754 
By-Pj-oducts  in  Coke-making,  346 

Canklow  Sewage  Works,  154 
CanlilT  Water  Sujiplv,  6512 
Carlisle  Water  Siiiiply.   UO 


(  astleford  New  Service  Reservoir. 

557 
Caversliam  Sewerage  and  Sewage 

Disposal  Sohemes,  271 
Cheltenham  Kloctrie  Light,  614 
ChestertieM  Water  Famine,  498 
City  and  the  Water  Supply,  728 
Clinker    Concrete    for    Paving    of 

Footways,  720 
Combined  Draiiiiige,  693 
Coni])arative    Reports   o.f    General 
Practice : — 
.Ml.   Dusting  and  Scavenging  in  Die 
Metropolis    (Shoreditcli    Ke- 
l>ort),  259 
.Mil.  Trannvav    Traction   (Birming- 
ham   Report),   290,  314,  347, 
370 
.XIV.  Water  Supply  ^(Rirchesier  Re- 
pori),  435 
XV.   Electric  Lighting  (Darwen  Re- 
port), 467 
.XVI.  Tramway    Traction    (Hastings 

Ifeport),  497 
-XVII.  Iron  and   Stoneware  Pipes  bo- 
low     Subsoil    Water    (Trow- 
bridge Report),  531 
XVIII.   Workmen's  Wages,   &c.  (New- 
port. Jlon.,  Report),  552 
.XIX.  Tramway    Traction   (Biadford 

Report),  582 
XX.  Flushing   and    Ventilation    of 
Sewers    (Unshden    Report), 
614 
Competitions,   25,  55,  81.  112,  142 
163,   19(1,  218,  2t«,   297,  324. 
355,  384,  417,  450,  480,  512, 
569,  598,  627,  679.   703,  7:!1. 
755 
Contaminated  Shell  Fish,  502 
Coal-Gas  and  Water-Gas,  317 
Crewe  Art  School   and    Technical 

institute,  502 
Croydon's   Proposed  New   Water- 
works, 189 

Darlington  New  ('(u-hnieal  College, 

557__ 
Destruction  of  a  Town  Hail,  14 
Devousliire     County    Council    and 

■    Dartmoor,  348.' 
Disinfection,    Physical,    Chemical 

and  Mechanical,  13,  51,  71 
Dorchester  Sewage  Disposal,  587 
Dock  Improvements  at  Liverpool, 

47G     . 
Drainage  of  West  Hartlepool,  556, 

586 
Drainage  of  Exminith.  719 

East  Ham  Tramways,  313 
East  Retford  Drainage,  209 
Edinburgh  Electric  Light,  237 
Edinburgh  Water  Supply,  321 
Ktticiency  of  Fire  Brigades,  642 
Flectricity  Supply  of  Horusey,  645 
Kloctrie  Lighting  of  Streets,  717 
Enteric  Fever  at  Chichester,  142 
H.xaminntion  of  Plans,  207 
E.xaminations : — 

Municipal  and  County   Kngineers,  410, 
4*10 

Snnitarv  Institnto  (Quostiona  Set),  75, 
618,  693 

Fire-prevention,  638 
Fire-]irotection  at  St.  Pancif\s,  178 
Fiee  Librarv  lor  Sonthwark,  702 


Gla.sgow  Contr.il  Fire  Station,  476 
Glasj{OW  Sewage   Purification,  561 
Gor.seinon  Water  Supply,  410 
Great  City  Fire.  753 

Hammersmith   Electric    Ligliting, 

405 
Hammersmith  Town  Hall,  141 
Ham|)stead  Electric  Light,  234 
Handsworth         New        Technical 

School,  410 
Harrogate  New  Baths,  141 
Housing  Problem  at  F^psoni.  :!23 
Hudderstiehl  W'ater  Supply,  214 
Hull  Waterworks  Systeni,  702 

Institution  of  Civil  Phigineers,  382, 
511,634,539,  555,  627,  651,  678 

hiBtitutionof  Electrical  Eiigineei-s, 
616,  702 

King    Leopold    ami    the    Sanitary 

Insjjector.*,  1)78 
Kitchen  and  Heating  Boilei-S,  690 

Lambeth's  New  Public  Baths.  72 
Late  Sir  Henry  Doulton.  (!15 
Law  Notes  : — 

Baildiiig  Estate :  New  Boud  giving 
Access  to  Highway:  .\pproTal  by 
Local  Authority :  Subsequent  Re- 
scission of  Approval:  Injnnction-- 
Premier  Land  Cumpang  v.  Ka.il  Hum 
Urbint  District  Cniincil,  696 

By-Laws  :  "  New  Building  "—JIfrn. 
combe  Urban  iJi.ilrict  Council  v.  Cope- 
land,  440 

By-Laws  :  New  Street ;  Three  Sides  of 
a  Square :  f)ne  Street  or  Three 
Streets  ? — ISirkenlieud  Corporation  w. 
Maples,  \m 

Bv-L;iws  :  Validity — Gray  v.  Silvester, 
■|;20 

By-Laws  :  Waterworks — Ipswich  Cor- 
poration V.  Parkin^jtoii  ,^'  Sun,  620 

Combined  Drainage :  Public  Health 
Act,  1890,  sec.  19:  "Single  Private 
Drain."— Sea(f  v.  Jlertlnjr  Tydiil 
District  Council,  134 

Combined  Drainage  in  the  Metropolis 
—The  Vestry  of  St.  Mutllmw,  Bethnal 
Greenv.The  School  Board  for  Lontlon, 
748 

Constrncting  Sower  on  Private  Land  : 
Powers  of  Local  Authority  :  Juris- 
diction of  Magistrate  —  Chcstcr- 
Ic-Strect  Rural  District  Council  v. 
Tl'i7so»,  470 

Dangerous  Structure :  Service  of  Sum- 
monses in  Case  of  Vacant  Premises: 
Loudon  Building  Act,  1894,  sees.  107 
and  188:  Jervis's  .Vet  (11  and  12 
Victoria,  c.  4;{),  sec.  1  —Riyina  v. 
Mead,  619. 

Disapproval    of  Building    Plans :     Re- 
1  quirements   not    Mentioned    in    By- 

Laws:  Mandamus — Davidson  v.  Cor- 
poration of  South  Shield.'^,  267 

Disturbance  of  Public  Thoroughfares. 
— Taaffc  V.  Dublin  and  Southern  Dis- 
trict Tramuiiys  Coniixiny,  134 

Highway:  Encr.achment :  Claim  of 
Right :  Jurisdiction  of  Magistrate — 
Rcgina  v.  Buddcn,  748 

Highway :  Encroachment  :  Local 
Government  .\ct,  1888,  sec.  11. — 
Harris  v.  horthamptonahirc  County 
Council.  134 

Highway  Repairable  Ratione  Tenurx  : 
Local  Government  Act,  1894,  sec.  25. 
— AV;7riici  V.  Williams.  135 

Highway:  Strips  between  Hedges  ami 
Metalled  Portion :  Claim  of  Land- 
owner— Lockc-Kiny  v.  ir.'fi»i7  Crban 
nislrici  Council,  696 
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Law  Notes  (continued)  : — 

Leads   Improvement   Acts,   1842    and 
1869 :  Paving  Charges :  Street  "  not 
being   a  Highway  Repaired  by  the 
Township   or   District  "  :  Burden  of 
Proof — Leeds    Corporation  v.    Lord 
Uawle,  210 
Locomotives  Act,  1865:   Highways  and 
Locomotives      (Amendment)       Act, 
lb78 ;  Steam  Roller— 440 
London    Building   Act,    1894,   sees.    5 
(sub-sees.  25,  26,  2?  and  28).  13  (snb- 
sec.   5),    14   and    200    (snb'-sec.    2) : 
Dwelling   House  to  be  Inhabited  by 
Persons  of  the  Working  Class — Lon- 
don County  Council  V.  Daris :   Same 
v.  Rowton  nouses,  748 
London  Building  Act,  1894,  sec.  170 ; 
Temporary    titrncture :    Demolition 
Order:  Change  of  Ownership — Lon- 
don    County    Ciinncil    v.      Scltiei/er^ 
267 
Metropolis     Management     Act,   1855, 
sec.    85:    Public    Health    (London) 
Act,    1891  —  Shoreditch    Vestry    v. 
Stoneley,  17 
"  Xew  Street,"  470 
Non-Peazance  :    Neglect  by  Authority 
to  Lop  Trees  in  Public  Park :  Xon- 
Liability  for  Injury  to   Passenger — 
Tregellus  v.  London  County  Council, 
698 
Non-repair  of  Highway:  Personal  In - 
j  ury  :  Liability  of  Local    Authority 
— Devlin   v.    Londonderry    Corpora- 
tion, 620 
Personal    Injury   through   Collapse  of 
Highway  :  Liability  of  Local  Antlior- 
ity — Walley    v.   Whitecliurch    Urban 
District  Council,  591 
Public  Health  Act,  1875,  sec.  91,  sub- 
sec.7:  Alleged  Nuisance  from  Smoke 
— Llandrindod   Wells   Urban  District 
Council  V.  Walters,  440 
Public    Health    Act,    1875,   sec.    175 : 
Land    Not    Required    for  the    Pur- 
pose for  which   it  was    Acquired — 
Attorney-General  V.  Teddinyton  Urban 
District  Council,  620 
Public  Health  Act,  1875,  sees.  13,  15, 
16,    17   and    308;    Private    Streets 
Works  .\cts,  1892,   sec.  9 :  Right  of 
Local    Authority    to   Turn    Surface 
Water    into   Natural    Watercourses. 
— Durant  v.Branlisome  Urban  District 
Council,  106 
Public  Health  Act,  1875,  sec.  150  :   Re- 
sewering  Private  Streets.  —  Bands- 
worth  District  Council  v.  Dorrinyton 
134 
Public    Health    Act,    1875,     sec.    36: 
"Sufficient"    Water-Closet    Accom- 
modation :  Resolution  for  Conversion 
of  Privies  into  Water-Closets  ;  Valid- 
ity— Wood  V.  Corporation  of  Widiies 
210 
Public    Health   Act,    1875,    sec.    150: 
Private  Street  Works  Act,  1892,  sees. 
24  and  25  :  Interpretation  Act,  1889, 
sec.  39  :  Effect  of  Adoption  of  Private 
Street    Works    Act,     1892— i/e,sfo« 
and  Isleworth  Urban  District  Council 
v.  Grant,  135 
Public    Health   (Buildings  in   Streets) 
Act,  1881,  sec.  3:  Local  Government 
Act,    1888,   see.    11  :    Projection  in 
Main  Road  :  Rights  of  UrbanAuthor- 
ity  and   County  Connc-il— B;a«(i!/c»7-rf 
Urban  District  Council  v.  Hampshire 
County  Council,  470 
Paving  Charges:  (Jwner  of  Soil  of  Half 
Width  of  Street  Liable  for  Charge  irj 
respect    of    the    Other    Half:     Wtst 
Hartlepool  Improvement  Act,  1870— 
West  Hartlepool  Corporation  v.  Robin  - 
son,  748 
Rating:     Public     Park — Overseers     of 
Lambeth  v.  London  County  Council' 
1.35 
Regulations  as  to  Air  Space   iu   Cow- 
sheds :  Validity  :  Contagious  Diseases 
(Animals)    Acis,     1878    to     1886 : 
Dairies,  Cow   Sheds  and  Milk  Shops 
Order,    1885,     sees.  7,    8   and    13 — 
Hiihr  V.  Williams,  620 
River    Pollution  :    Refu.'-e — Bury    Cor- 
poration V.  Madcn,  289 
River    Pollution  :    Sewage — Altorney- 


Law  Notes  {continued)  : — 

General    v.    Hendon   Rural    District 
Council,  267 
Rivers  PolUnion  Acts,  1876  and  1893  : 
Discovery  of  Documents  and  Inter- 
rogatories —  Derby     Corporation     v. 
Derby  County  Council,  210 
Sewage   Disposal :  Pnblic  Health  Act, 
1875,  sec.   17 — Somersetshire  Drain- 
aye  Commissioners  y.  Bridgwater  Cor- 
poration, 696 
Street  Works  :   Unguarded  Fire  :    Per- 
sonal Injury  :   Liability  of  Authority 
—  Wriyht  V.  Vestry  of  Bcr'noiidsey,  748 
Waterworks  Clauses  Act,  1863,  s-eo.  19  : 
AtB.-sing  Stop-Tap  to   Water  Pipes: 
"  Waste   or   Nuisance  of  Water  " — 
Williams  V.  Lla ndudno  District  Coun- 
cil, 619 
Waterworks  :  Constant  Supply  :  Water- 
works  Clauses   Act,    1847,    sec.  35 : 
Liverpool    Waterworks    Act.     1862, 
sec.  J*2-^ Liverpool     Corporation     v. 
Brady,  619 
Water  Supply  :  Agreement  to   Supply 
Water  of  a  Certain  Quality  :  Insuffi- 
cient   Pressure :  Alleged    Breach  of 
Contract — Tyldesley  District  Council 
V.  Athertun  District  Council,  239 
Work  Ordered  by  Sanitary  Inspector : 
Liability    of    Owner    to    Builder — 
Cltirlie  V.  Loudon,  400 
Queiies  and  Replies — 
Ancient  Lights,  441 
Apportionment  under  Private  Streets 

Works  Act,  1892,  562 
Building  By-Laws :    Plats   Fronting 
on  one  Street  over  Shops  Fronting 
on  another  Street ;  Open  Space  in 
Rear  of  Domesiic  Buildings,  671 
Building  By-Laws  :   Walls,  470 
By-Laws:  Advertising:  "Footings" 
put  in  before  Confirmation  :    Con- 
tract for  Building   Signed  before 
Confirmation,  562 
By-Laws  :     "  Continuing    Offence  "  : 
Committees  of  District  Council,  722 
By-Laws  :  "  New  Street,"  318 
By-Laws  :   Workshop  :  Stable,  441 
Combined     Drainage  :      "  Premises 

Within  the  same  Curtilage,"  .505 
Combined  Drainage  :  Sewei.i:  Public 
Health  Acr,  1875,  sees.  15,  23  and 
18,  505 
Combined  Drainage,  182 
Combin^fd  Diainage  :     Public  Health 

Act,  1875:    By-Laws,  153 
Copyright  :     Quotations    from    Pub- 
lished Works,  239 
Factorres :  Sanitary  Accommodation, 

591 
Highways  Act,  1835,  sec.  65,  441 
Interruption  of  Flow  of  Air  Causing 

Chimney  to  Smoke,  .591 
Limit  of  I'ime  for  Laying-Out  New 
Streets  after  Approval  of  Plans  by 
Local  Authority,  182 
Main  Roiid  :  Drain  Discharging  into 
Pond    on    Private     Land:     Inlets 
Blocked    by   Landowner :    Powers 
of  Loc:il  Authority,  318 
M:iuhole  and  Lamphole  Covers  :  Au- 
thority Liable,  135 
Metropolis  :    Old  Mains  :    Powers  of 

Vestry,  696 
Model  By-Laws:  " Complete  Plans  ": 

Elevations,  470 
Model  By-Laws  of  the  Local  Govern, 
mem   Board  and    New  Buildings, 
409 
Municipal  Fire  Brigades,  696 
New  Buildings  :    Approval  of  Plans  : 
Delay  :    Liability  of  Local  Author- 
ity, 17 
New  Buildings:   Deposit  of  Plans  and  | 

Sections  :    Breach  of  By-Law,  409 
"New  Buildings":  ByL:nvs,  671 
New  Road  over  Common  :  Powers  of 

Parish  Council.  239 
New  Street,  441 
"New  Street":  Old  Lane  at  Back  of 

Houses,  470 
Officers  of  Local  Authority  :  Dis- 
missal :  Compensation :  Public 
Health  Act,  1875,  sec.  189,  189 
Overhanging  Gas  Brackets  :  Town's 
Improvement  Clauses  Act,  1847, 
sec.  69,  722 


Law  Notes  {continued)  : — 

Powers  of  District  Council,  441 
Private  and  Public  Roads,  749 
Private  Street  Works  Act,  1892,  sec. 

6,  sub-sec  (2),  722 
Private    Street    Works    Act,    1892: 

Model  By-Laws :  Drains,  671 
Private  Street  Works  Act,  1892,  17, 

135 
Pnblic   Health  Act,  1875,  .sec.   150: 

Old  Footpath  Widened :    Mode  of 

Apportionment :  Sewers,  722 
Public  Health  Act,  1875,  sees.  56  and 

58  :  Water  Supplied  by  Meter,  318 
Public  Health  Act,  1875^  sec.  15,  749 
Public  Road  over  Railway,  748 
Re-draining   Property :    Liability  of 

Owner,  562 
"  Street " :    Pnblic  Health  Act,  1875, 

sees.  4  and  16,  409 
Surveyor   and    Sanitary   Inspector : 

Power  to  Accept  anothat- Appoint- 
ment, 591 
Surveyor's  Certificate,  106 
Surveyor  to  Local  Authority :  Powers 

of  Entry  on  I^and  :  By-Laws,  318 
Surveyor  to  Urban  District  Council  : 

Residence,  441 
Water-Closets  :  Flushing  Apparatus : 

Public  Health  Act,   1875,  sec.  36, 

505 
Watering  Streets  in  Rural  Districts : 

Costs  of  Water  Carts  and  Stand 

Pipes,  671 

Lectures,  Papers  and  Discussions  : 

Action  of  Moorland  Water  on  Lead  and 

its  Prevention,  493 
Administration  of  the  Law  on  Rivers 

Pollution,  340 
Air  Pollution  in  Towns,  466 
Biological  Purification  of  Sewage,  38,62 
Brick  Paving  for  Carriageways,  93 
Buckingham  Road  System,  64 
Case  of  Typhoid  Fever  in  a  House  with 

Faulty  Drainage,  374 
Councillor  Womersley's  Address  at  the 

Sanitary  Congress,  368 
Dangers  and  Difficulties  of  Combined 

Drainage,  342 
Disinfection  and  Disinfectants,  396 
Disinfection  of  Rooms  by  Formic  Alde- 
hyde Vapours,  397 
Disposal  of  Refuse  in  a  Mining  Village, 

429 
Disposal  of  Sewage  in  Estuaries,  338 
Drain-testmg :   Some    Facts   Revealed 
byTestingthe  Drainsof  1,121  Houses 
in  which  Typhoid  and  Diphtheritic 
Disease  was  thought  to  be  present, 
371 
Dr.  E.  Seaton's  Address  at  the  Sanitary 

Congress,  372 
Dr.   Farquharson's  Inaugural  Address 

at  the  Sanitary  Congress,  311 
Dr.   Pridgin    Teale's   Address    at    the 

Sanitary  Congress,  396 
Dundee,  Old  and   New,  judged  from  a 

Sanitary  Point  of  Vievv,  266 
Electric    Water-Level    Recorders   and 
their  use  in  connection  with  Water- 
works, 202 
Essentials  of  Popular  Hygiene,  496 
Fever  Hospital  Construction,  428 
Filter  Presses  for  Sewage  Sludge,  406, 

438 
Filtration  of  Sewage  through  Coal,  460 
Furnishing  and  (Jeneral  Administration 

of  Small  Isolation  Hospitals,  373 
Hydraulic  Power  Supply,  228 
Influence  and  E.\amploof  Large  Towns 
on    the   Sanitary   Progress   of   their 
Small  Neighbours,  370 
Laying  -  out      of     Parks,     Recreation 

Grounds  and  Open  Spaces,  123 
Local  Authorities'  Superanimation  Bill, 

1897,  375 
Major  L.  Flower's  Address  at  the  Sani- 
tary Congress,  336 
Manchester  Ship  Canal,  555 
Mr.  H.  Ashton  Hill's  Presidential  Ad- 
dress, 102,  1,30 
Mr.   Lewis    Angell's   Address    at    the 

Sanitary  Congress,  400 
Mr.  Peter  Fyfe's  .Address  at  the  Sani- 

tary  Congress,  373 
Mr.  T.  Hew8(m's  Address  at  the  Saui- 
tary  Congress,  340 
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Lectnres,  Papers  and  Disfn.'isiniis 
(continued)  : — 

Mr.  W.  Wliitakei'a  ArUlress  at  the  Sani- 
tary Coiif^ress,  MYA 

Munich  Slnii';;hter-Hou8e  and  Cattle 
Market,  :!72 

Miiniiipal  Engineerinfr,  639 

Now  "  Koyal  Hatha  "  at  1 1  arrogate,  312 

Notes  on  l-)istribution,  2:i2 

Notes  on  the  Specification  of  Tynoside 
Koads,  607 

Operating  the  Housing  of  the  Working 
Classes  Act  in  Leeds,  398 

On  Punipiiif^  M.'ichinery,  176 

l'arti<'iilars  of  Some  Municipal  Engi- 
neerini;  Works  designed  and  carried 
out  at  SlafTord,  9,  41 

Pollution  of  Water  Supply  and  its  Cor- 
rection, 664,  (>91 

Pollution  of  Water  Sap])lies  by  En- 
campments of  Hop-pickers,  Casual 
Workers,  Tramps,  Ac.,  h^9 

Purification  of  Sewage,  431 

Purification  of  Sewage  by  Bacteria,  716, 
744 

Recent  Developments  in  Sewage  Puri- 
fication, 264 

Removal  of  Internal  Corrosion  from 
the  Mains  of  the  Kendal  Waterworks, 
150 

River  Pollution,  265 

Rivers  Pollution  from  a  Sanitary  In- 
spector's Point  of  View,  3  K) 

Rivers  Pollution  from  an  Engineer's 
Point  of  View,  338 

Rural  Sanitary  Administration,  .371 

Sanitary  Aspects  of  Wood  Pavements, 
341 

Seientifio  Basis  of  Sew.age  Treatment, 
430 

Sea  Defences,  526 

Sewage  Disposal  by  -Vrtificial  Filtra- 
tion, 5 

Sir  A.  R.  Hinni<''s  Presidential  Address, 
36 

Smoke  Nuisances  and  their  Abatement, 
374 

Some  Middlesex  Well  Sections,  149 

Some  Municipal  Works  in  Sunderland. 
608 

Some  Sanitary  Advances  in  Municipal 
Engineering,  495 

Storm  Water  in  Relation  to  Sewage 
Purification,  432 

Street  Scavenging,  121 

Sunderland  Electrie  Lighting,  610 

Temporary  Dwellings  for  Public  Works, 
429 

Torquay  Waterworks,  172 

Trade  Waste  Water,  338 

Tramway  Haulage,  68,  89 

Tramways  laid  in  Asphalte  Carriage- 
way Pavemenis  in  the  City  of  Berlin, 
90 

Treatment  of  Domestic  Slop  Water  in 
Isolated  Houses,  429 

True  Principles  of  Sewage  Purification. 
433 

"  Venturi  "  Meter  in  Relation  to  the 
Measurement  of  Water  in  Large 
Mains,  2(X) 

Water  Supplies  for  Rural  Districts  and 
the  Means  of  Protecting  them  from 
Contamination,  492 

Water  Supply  from  Wells,  466 

Workmen's  Dwellings  in  Belfast,  .369 

Year's  E.xperieuco  of  the  Septic  Tank 
System  of  Sewage  Disposal  at  Exeter, 
460 

Leeds  Electric  Tramways,  187,317 
Leeds  Health  P]xlubition,  404 
Leeds  to  Britdfoid,  .")96 
Leicester  New  Art  and  Technical 

Schools,  486 
Local  Government  Bill  for  Titlmtd. 

13(5 
Local   Government  Board   Inquiry 

at  E.\eter,  (310,  i'> 43,  (JGC,  (iS8 
iiOiid<in  Water  Supply,  626,  668 

.Miiiuheater's  Scamped  Sewers,  101 
.Main  fc"ewerai;e  of  HritrUouse,  Ras- 

triok  and  District,  408 
^l.iiisticld  Wateiwni'ks,  533 


Meetinofs,  26,  57,  85,  299,  357,  385. 
419,  452,  482,  513,  543,  570, 
601,  ()29,  655,  681,  7(J5,  732, 
757 

Meltham  Sewerage  and  Sewage 
I)is.po.sal.  691 

Minutes  of  Proceedings  :  - 
Abattoirs,  Public  and  Private,  282 
Advertising  Nuisance,  (i34 
After  Eleet-streot  Regent-street,  283 
Alarming  Prospect,  254 
Analysis  of  Water  Supplies,  489 
An     Engineer     on     Chemical     vcrsut 
Bacteriologial    Sewage     Treatmeut, 
391 
.■\ppoiiitnient  of  Surveyor  by  East  EUo.' 

Rural  District  Council,  334,  367 
At  Last !   491 

Auditor  and  the  Water-(inder,  109 
Bcton  Tanks,  171 
Bewdlej  the  Dilatory,  225 
Borough  Surveyor's  Salary  in  Ireland, 

»)ti3 
Brahmin  as  Sanitariati,  333 
British  Association,  170 
British  Association  and  Electric  Tram- 
ways, 226 
Brighton   Municipal  School,  335 
Building  By-Laws,  686 
Can  Electric  Current  be  Stolen  ?  551 
Cape  Town  Water  Supply,  169 
Case  from  Teigntnoutl],  715^ 
Cause  of  the  Plague,  305 
City  and  the  Telephone  Service,  635 
Cleansing  the  New  York  Streets,  281. 

523 
Civil  Engineers  in  Fiction,  255 
Councillor's  Ignorance,  743 
Cyclists  and  Hedge  Clippings,  551 
Cyclist   and    the    Highway    Surveyor, 

459 
Diphtheriaand  Sanitation  in  Flintshire, 

225 
Diphthoiiaiu  Wrexham,  365 
Dover  H. arbour,  .579 
Drainage        Question:        Information 

Wanted,  335 
Early  Private  Sanitary  Act,  458 
East  London  Water  Supjjly,  198 
Eaton  Bray  and  Sanitation.  199 
Electric    Lighting  and  Traction   Bills, 

686 
Electric  Lighting  at  Canterbury,  334 
Electric  Tramways  in  America,  226 
Epping  Forest  Eviction,  199 
E-^pected  Resignation  of  Mr.  Bouluo-s, 

307,  394 
Facts  about  Lynn,  .578,  f)61,  687,  714 
Fame  and  Wealth  not  Wanted,  426 
Fleet-street  Repaved,  254 
Free  Electric  Lamps  and  Penny-in-the- 

Slot  Meters,  663 
Hayle  Urban  District,  306 
Highgate  Archway,  335 
Housing  of   the   Working  Classes  Act, 

ISW),  6()1 
Illness  of  Mr.  F.  J.  C.  May,  427 
Ingress  and  Egress  at  Places  of  Public 

Resort,  427 
Interference  with  Officials,  306 
.lohannesburg  and  its  Engineer,  393 
.Tustices  and  Corporations,  715 
Kidderminster  Rural  District,  19S 
Labourers'  Dwellings,  661 
Late  Dr.  Barry.  159 
Leeds  Congress,  307,  335,  .395 
Loans  to  County  Councils,  551 
Loans  of  Sanitary  Authorities,  549 
Local  Government  and  its  Cost,  4.57 
Local  (iovernment  Board  :   Work  of  the 

Medical  Department.  523 
Local  (iovernment  Board  Engineering 

Iniiniries,  578 
Local  versut:  Outside  Contractors,  634 
London     County    Council     and    Con- 
tractors, (i35 
London  School  of  Economics ;  Munici- 
pal .Administration,  366 
London  Water  Commission,  663,  087 
Luminous  Suggestion,  71 1- 
Madras  :  Fever  and  a  Polluted  Subsoil, 

367 
Maidstone:  Pestilence  and  Water  Sup. 
ply,  3(i6,  393,  426,  459,  491,  523,551, 
577 
Making  of   By-Laws  by  Local  Author- 
ities, 685 


Minntes  of  Proceedings  (coiih'nurd) : 

Manchester  Sewage  Disposal,  395 
Manufacturers'  Refuse  .it  Korhdale,  282 
Metropolitan  Sewers  and   Drains  Bill, 

634 
Model    Lodging-HoQSes    and     Private 

Enterprise,  335 
Motor  Dust  Collectors,  255 
Mr.  Chamberlain    on  the  Payment  of 

Municipal  Employees.  .5.50 
Munici]ial     and     Coanty     Engineers : 

Meeting  at  Sunderland, -191 
Municipal  CorpoMtiotis' Act,  18"(2,  .5.50 
Municipal  Hotel,  255 
.Alunicipal  Progress  at  Coventry,  307 
Municipal  Telephones.  395,  57'J 
Municipal  Vacillation,  2H3 
.Municipal  Wolverhampton,  713 
Municipal  Work  at  Canterbury,  491 
Municipal   Work  in  India,  2.55 
Municipal  W*-k  in  1898,  (587 
New  Lock  on  the  Thames,  281 
New  Paving  Experiment,  427 
Obnoxious  Plant  in  Rtservoirs,  199 
Oflicinls  and  Candidates,  687 
Paris  Meeting,  427 
Phillack  I'rbari  District,  307 
Philadelphia   Municipal  Problems,  551 
Place  Anx  Dames!  579 
Plymouth  and  Progress,  ':86 
Pollution  of  the  River  Lea,  334 
Popularisation  of  Electric  Lighting,  685 
Position  of  the  Borough   Electrical  En- 
gineer, 741 
Powers  of  County  Councils,  171 
Powers   of   Metropolitan    Water   Con- 
sumers. 425 
Powers  of  Town  and  County  Councils, 

335 
Private  Bill  Legislation,  634 
Progress  of  Municipal  Electric  Liglit- 

ing,  633 
Progress   of    -\splialte   Paving   in   the 

United  States,  306 
Proposed  Change  of  Tramway  .System 

at  Blackpool,  333 
Proposed  New  Lock  and   Weir  on  the 

Thames,  426 
Purificaiion  of  Waste  Water,  198 
(Question  of  Street  Lighting,  715 
Rating  of  Public  Libraries,  197 
Reform  of  Private  Bill  Procedure,  459 
Refuse  Destructors  and  Electric  Light- 
ing, 549,  634 
Refuse  Disposal  and  Electric  Lighting, 

Remarkable  Highway  Obstruction,  420 
Remuneration  of  Officials,  714 
Resuscitated  Cable  Tramw.iy,  227 
Return  of   Mr.  R.  Vf.  Richards  to  Syd- 
ney, 4">7 
Reputed  Effects  of  Inadequate  Ventila- 
tion of  a  Sewer,  579 
River  Brent,  170,  199,  226 
Road-making  in  America,  .'105 
Rochester  Castle,  169 
Rochester  and  its  Cathedral,  169 
Salary  Question,  198 
S.initary  Circumstances  of  Watford  ami 

Bnsliey,  3(35 
Sanitary  Condition  of  Swanage,  198 
Sanitary  Engineering  at  Naples,  427 
Sanitary  Ideas  on  the  Riviera,  367 
Sanitary  Institute  Congress.  283 
Sanitary  Inspectors'  Association,  45s 
Sanitation  in  the  Hebrides.  217 
Settled!  522 

Sewage  Disposal  in  Berlin,  523 
Sewage  Filtration  in  a  Small  Town,  33 1 
Sewerage     and    Sewage    Disposal    at 

Withington,  742 
Sheffield  Tramways,  197 
Should  a  Surveyor  Hunt?  686 
Smart  .Asphalting,  427 
Some  Arguments  for  Municipal  Tram- 
ways, 577 
Stone  Tests,  491 

Strange  Case  of  Newark,  171,  25."? 
Street  Flushing  in  Germany,  305 
Subway  in  London,  283 
Superannuation  of  Municipal  (^flficcrs 

490 
SrnvKVoR  AMI  MrNicii'.vi.  and  Cors-TV 
Exoi.NKKit    in  the  Colonics  and  (he 
United  States,  650 
Technical  Education,  635 
Telephones  in  Glasgow,  2.S3 
Thames  as  a  Salmon  Hivcr,  663 
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Minutes  of  Proceedings  {continued): 
Thames  Floods,  227 
To  Onr  Readers,  743 
Toronto  To-day,  227 
Town  Councils  and  Water  Companies, 

713 
Trade  Refnse  in  Metropolitan  Sewers, 

601 
Typhoid  and  Water-Gas,  427 
Vaccination  and  Sanitation,  490 
Water-diviner  in  Buluwayo,  282 
^Waier-finder  in  Jamaica,  255 

Water  Supplies  and  the  Risks  of  Pollu- 
tion, 521 
Water  Supply  and  Disease,  743 
Water  Supply  in  Urban  anil  Rural  Dis- 
tricts, 633 
Water  Supply  of  East  London,  395 
Water  Supply  and    Knioric    Fever  at 

Horsforth,  253 
Without  Practicability,  254 
Wolverhampton    Free   Library    Gom- 

peiition,  283 
Wood    and    Asphalte    in    the     United 

States,  199,  277 
Wood  and  Asphalte,  30(i 
"  Working  "  Surveyor  Again,  715 
Work  of  the  Gale,  634 
Municipal  and   County  Engineers  : 
District  Meetings — 
Annual  Meeting  in  London,  33,  61,  89, 

121,  154 
Annual  Dinner,  70 
Stafford,  I,  41 
Sunderland,  605,  636 
New  Members,  81,  163,  480 
Notices,  24,  55,  111,  217,  244,  274,  410, 
480,  568,  597,  626,  651,  678,  702,  754 
Visit  to  Messrs.  Doulton's  Works,  125 
Visit  to  Suiton  Sewage  Works,  129 
Visit  to   Rochester,  154 
Visit  to  the  Elan  Valley,  256,  284,  308 
Municipal   Contracts  Open,  25,  56, 
82,    112,    148,   1G8,  190,   218, 
240,  274,  297,- 325,  355,  384, 
417,  450,  480,  512,  540,  569, 
598,  627,  652,  679,  703,  731, 
755 
Municipal  Electrical  Association,  17 
Municii)al  Engineering,  639 
Municipal    Enterpiis^e    m     Ilatley, 

644 
Municipal  Engineering  at  Barrow- 

in-t'urness,  295 
Municipal  Enterprise  in  Shoreditcli, 

51 
ilancliester  Sewage   Disposal,  238, 

642 
Munici|)al   Work   in   Eirmingliam, 

180 
Municipal  Work  in  Gloucesfer,  271 
Municipal  Work  in  Coventry,  810 
Municipal  Work  in  the  City,  7  27 
Municijial    Work  in    Progress  and 
Projected  : — 
City  (."ommission  of  Sowers,  19,  76, 137, 

349,  411,  472,  500,  592,  647,  697 
County    Councils,  20,  53,  76,  109,  169, 
18!.,  211,  241,  2H2,  319,  379,443,473, 
507,  536, 563,  592,  647 
Court  of  Common  Council,  19,  lOS,  1.59, 

349,  411,  472,  535,  621,  672,  724 
Foreign  and  Colonial,  79,  139,  214,  271, 

353,  446,  566,  727,  752 
London  County  Council,  19,  53,  76,  108, 

137,  41 1,  442,  472,  .506,  535,  563, .  92. 
621,  672,  097,  724 

Metropolitan  Asylums  Board. 53, 76,108, 

159,  319,  442,  506,  563,  621,  672,  724 

Municipal  Corporations,  20,  53,76,  109, 

138,  1.59,  184,  211,  241,  269,  292,  319, 

350,  379,  412,  443,  173,  507,  536,  561, 

592,  622,  647,  672,  698,  724,  751 
Hural    District   Councils,    21,   78,   110, 

1.39,  160,  187,  214,  243,  270,  294,  321, 
352,  414,  445, 475,  509,  .565,  594,  623, 
649,  672,  700,  724,  752 

Scotland  and  Ireland,  22,  79,  110,  139, 
100,  187,214,  243,  271,  294,  3.52,  414, 
•145,  ,509,  .566,  624,  ()49,  672,  727,  752 

Urban  District  Council,  21,  77,  109, 
138,  100,  IbO,  213,  242,  270,  294,  321, 

351,  381,  413,445,  475,  508,  538,  564, 

593,  622,  648,  672,  699,  724,  752 


Vestries  and  District  Boards,  19,  53,  76, 
108,  137, 159,  184,  211,  241,  269,  292, 
319,  349,  379,  411,  442,  473,  .506,  535, 
663,  592,  622,  647,  672,  697,  724,  751 

Navigation  of  the  Upper  Thames, 

403 
New  Eire  Station  for  London,  140 
New  Fire  Station  for  Kawtenstall, 

501 
New  Institute  at  CanterLury,  504 
New  Chain  Gate,  278 
New  North  Bridge,  Edinburgh,  346 
New  Open  Sj)ace  at  Bethnal  tjreen, 

105 
New    Public  Abattoirs   for   Barry, 

719 
New  Sewage  Pump,  478 
Novel  Water  Cart,  157 
Nuisance  on  the  Thames,  469 
Oldham  Sewage  Works,  434 
On  the  Testing  of  Portland  Cement 

for  Smaller  Municipal  Works, 

680 
Openingof  Cullen  Waterworks,  410 
Opening  of    Highways  for  House 

Drainage,     Water     and     Gas 

Mains,    and   Water   and    Gas 

Services,  179 
Operation   of   Tramways   by  Elec- 
tricity, 235 
Oysters  and  Typhoid   Fever,  587 

P.  rk   Hospital,  Hither  Green,  105 
Parliamentary  Memoranda,  17,  74, 

101,  133,  156,  178 
Personal,  28,  52,  80,  111,  140,  158, 
188,  215,   214,   272,  296,  322, 
354,  388.  416,  447,  477,  510, 
539,  507,  596,  625,  6o0,  676, 
701,  729,  753 
Peterhead  \\  ater  Supply,  378 
Perth  Kew  Reservoir,  205 
Perthshii-e  Drainage  Scheme,  21  7 
Points  of  Professional  Practice  : — 
Queries  and  Replies — 

Arbitration  for  tJettlement  of  Claims 

for  Compensation,  208 
Books  on  Surveyors'  Duties  Recom- 
mended, 375 
Constructing  a   Sewer  Without   Dis- 
trict, 18 
Conversion    of   Privies   into   Water- 
Closets:    Powers  of  Local  Autho- 
rity, 107 
Difference  Between  Lauca-hire   and 

Cornish  Boiler,  107 
Discharge  of   Sewers,  Formuliu  ft)r, 

723 
Fire-extingnishing     Apparatus     Re- 
quired for  a  Small  Town,  590 
Forniuhefor  Determing  the  Diameter 

and  Discharge  of  Sewei  s,  375 
Formula'  for  Girders  for  Roofs  and 

Bridges,  Books  on,  695 
Fonnulic    for    Velocity    in    Sewers: 

Method  of  Working,  695 
Formula;     for    the     Discharge    and 

Velocity  of  Sewei-s,  240 
Ganging    Sewer   where   Inclination 

not  Known,  73 
Highway ;      Substitution     of     New- 
Road  :  Sewering  of  Road,  670 
Hydraulics :      Wetted      Perimeter : 

Syphon,  73 
Hydrostatic.*:     Formuhu     Required: 

Books  Recommended,  046 
Nuisance  from    Lime    Kilns :   What 

Proceedings  to  be  Taken,  670 
Nuisance  of  Brick-burning  :  Powers 

of  Local  Authority,  107 
Paving  Private  Streets  :  Apportion- 
ment of  Cosis  under    sec.  150  of 
the     I'ublic     Health     Act,    1875: 
Measurement  of  Frontages,  448 
Paving :    Substitution    <if    Setts   for 

Macadam,  183 
Plans  :  Erasing  Old  Work  :  Methods, 

.561 
Private  Streets,  Cost  of  Making-up, 
695 


Points    of     Professional     Practice 
(continued)  : — 

Prospects  for  Municipal  Engineers 
in  the  Colonies,  183 

Provision  in  Sewer  for  Rainfall : 
Seiv.age  per  Head  of  Population, 
18 

Pumps  and  Hydraulic  Machinery, 
Books  on,  .504 

Pumps  for  Sewage  Woiks,  Efficiency 
of,  561 

Refuse  Destructors,  Slaughter- 
Houses.  Ac,  Books  on,  504 

Removal  of  House  Refuse,  18 

Retaining   Wall,   Formula>for,  750 

Sand-washing  Machines,  Different 
Forms  of,  723 

Sewage  Disoosal  by  Filtration 
through  Ballast,  18 

Sewage  Disposal :  Bacteria  Filters, 
670 

Sewerage  and  Sewage  Disposal, 
Book  on,  183 

Sewerage  :  Varying  Gradients  : 
Discharge,  how  Calculate<l,  449 

Sewer:  Floodiiigof  Cellars:  Damuges, 
295 

Stone  Bridges,  Book  on  the  Con- 
struction of,  295 

Snrveyorship  :   How  to  ( )btain,  468 

Swimming  Baths  :  Names  of  Archi- 
tects and  Engineers  fen-  Required, 
504 

Tests  for  Defecis  in  House  Drain, 
107 

Thickness  of  Walls  for  Domestic 
Buildings,  295 

Water  Supply  :  Formuhv  for  Ascer- 
taining Required  Diameter  of 
Mains :  How  to  Obtain  5th  Roots, 
618 

Water  Supply  :  Method  of  Utilising 
Low-Level  and  High-Level  Ser- 
vice Reservoirs,  618 

Water  Supply  :  Failure  in  Delivery  : 
Mode  of  Determining  Required  : 
Dianioter  of  Main,  208,  375,  449, 
534 

Water  Supply,  18 

Water  Supply :  Leakages,  How  to 
Detect,  208 

Water  Supply  :  Discharge  through 
Pipes,  723 

Water  Supply:  Disharge  from 
Mains,  750 

Waterworks  Construction,  Books  on, 
750 

Correspondence — 

Annual    Meeting    of    Municlp.al  En- 

gineei's:   Sewage  Treatment,  136 
Cellar-flooding  from   Sewers  :  Claim 

for  Compensation,  271 
Concrete  Mixers,  723 
Cemetery      Chapels  :       Particulars 

Wanted,  503 
Dissemination  of  Typhoid  Fever,  448, 

503,  590 
Drains  of  Nineteen  Years  Ago,  1S3 
Fire     Hydrants    and     ihe    Newest 

Journalism,  73 
Great  City  Fire,  618 
Hucldersfield  :     Appointment       of 

Borough  Engineer   and  Surveyor, 

695 
Newark  Rural  District  Council  and 

their  Surveyor,  240 
Numbering  of  Houses :    Courts  and 

Alleys,  095 
Porthcawl   Water  Supply:    The  Re- 
cent Decision  of  the  Local  Govern- 
ment Board  Auditor,  208 
Public  Parks  and  Libraries:  S  ould 

tliey  be  rated  ?  208 
Refuse     Destructors     and     Electric 

Lighting,  5!,0 
Remuneration  of  Official   Surveyors  : 

A  Suggestion,  695 
Ruddington    Sewagi-    Disposal,    13(i, 

1.55 
Sewag.i    Disposal  :     Circular     Tank 

System,  136,  183,  240,  271 
Sewer  Veniilation  :  Rushden  Report, 

646,  695 
Sewer   Veniilation:    Typhoid   Fever 

.and  Diphtheria,  .561 
Stafford  Meeting  :  Dr.  Reid's  Paper  : 

The  Wolverhampton  Coal  Filter,  51 
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DISTRICT     MEETING    AT    STAFFORD. 


A  Midland  CountieB  District  meeting  of  llip  Innorporated 
Association  of  Municipal  ami  County  Kngiueera  was  held  at 
Stafford  on  Saturday,  and  proved  to  be  as  fall  of  variety  and 
interest  as  the  most  insatiable  seeker  after  knowledge  conld 
desire.     It  was  the  second    Midland  Counties  District  meet- 
ing this  season,  the  first — also  an  unqualified  success — having 
been  held  at  Market  Harborough.     The  attendance  on  Satur- 
day was  good,  and  the  meeting  formed  an  appropriate  close,  not 
only  to  an  anusaally  busy  and  successful  series  of  meetings, 
but  to  the  remarkably  snocessful  presidentship  of  Mr.  F.  J.C. 
May,  the  borough  engineer  of  Brighton.     His  year  of  office 
will  be  in  many  respects  a  memorable  one.     He  has  taken  the 
closest  and  most  unwearying  interest  in  the  affairs   of  the 
association,  of  which  he  has  been  a  member  practically  almost 
from  its  foundation.     From  the  day  in  which  he  acceded  to 
a  very  general  request  that  he   shonld  become  president  his 
labours  for  the  benefit  of  his  profession  as  represented  by  the 
association  have  been  incessant.     If  at  any  time  there  has 
been  a  disposition  to  charge  the  association  and  its  manage- 
ment with  lethargy,  the  charge  could  not  well  apjjly  to  the 
term  of   office  just    closing.     The   meetings  have  been    un- 
usually numerous,  and  in  nothing  has  Mr.   May  been  more 
successful   than    in  the    combination  of   firmness,  tact   ami 
courtesy  which  he  has  brought  to  bear  on   the  conduct  of 
these  meetings,  se  that  the  programmes  might  be  carried  out 
as  arranged.     Not  only  so,  but  he  has  formed  a  dignified  and 
imposing  head  for  the  association,  and  tho  numerous  speeches 
he  has  found   it  necessary  to  deliver  have   been   uniformly 
characterised   by  taste  and  appropriateness,  the  right  thing 
being  always  said  at  the  right  time. 

The  programme  to  be  gone  through  on  Saturday  was  un- 


Mr.    J.    S.    PiCKIRING,    A.M.I.C.R., 
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usually   heavy,  both  as  to  papers  and  visits,  but  the  ability 
of  the  president  to  carry  a  meeting  to  a  successful  close  has 


never  been  more  conspicuously  displayed.  In  his  efforts  he 
wasably  seconded  by  Mr.  Pickering,  the  district  secrelary,  and 
Mr.  Blackshaw,  the  borough  engineer,  who  never  flagged 
throughout  tho  day.  Mr.  Pickering  is  to  be  congratulated 
on  having  so  auspiciously  entered  upon  his  new  office.  He 
earned  golden  opinions  on  Saturday,  and  is  sure  to  prove  a 
worthy  successor  to  Mr.  A.  T.  Davis. 

The  county  town  of  Stafford,  which  stands  on  both  banks 
of  the  Sow,  3  miles  from  its  junction  with  the  Trent,  was  a 
place  of  importance  before  the  Conquest.  It  was  mentioned 
in  Domesday  Book,  and  by  King  John  was  granted  a  charter, 
which  other  monarchs  confirmed  and  enlarged.  Municipally 
its  interest  is  almost  exclusively  modern.  The  Local  Govern- 
ment Act  of  1838  was  adopted  in  1872,  and  Stafford  is  now 
governed  by  a  corporation,  comprising  a  mayor,  eight  alder- 
men and  twenty-four  councillors.  Before  touching  upon  the 
municipal  progress  of  this  ancient  borough  in  matters  directly 
interesting  to  members  of  the  association,  it  may  not  be  amiss 
to  refer  briefly  to  some  of  the  advantages  and  facilities  offered 
by  the  county  town  of  Stafford  as  a  residential  resort — advan- 
tages and  facilities  which  are  not  always  possessed  by  towns 
of  larger  population. 

From  Mr.  Blaokshaw's  paper  and  the  information  we  give 
below  it  will  be  seen  that  tho  county  and  borough  authorities 
and  other  public  bodies  have  looked  well  ahead,  and  have 
made  a  point  of  incorporating  from  time  to  time  the  best 
arrangements  that  skill  and  money  could  procure.  In  addi- 
tion to  this,  Stafford  is  situated  in  the  heart  of  the  agricultural 
portion  of  the  county,  it  is  a  great  railway  centre,  and  the 
surroundings  are  picturesque  in  every  direction.  The  staple 
trade  of  the  town  is  boot  and  shoe  making,  especially  the 
making  of  ladies'  boots  of  good  quality.  There  are  oicelleut 
shops,  and  capital  farm  produce  is  brought  to  the  town  on 
market  day.  Within  a  short  distance  of  th«  place  are  several 
well-known  gentlemen's  jiarks,  including  Ingestro,  Shug- 
borough,  Sandon  and  Teddesloy,  the  seats  of  the  Earls  of 
Shrewsbury,  Lichfield,  Jtarrowby  and  Hatherton,  while  only 
3  miles  distant  from  the  town  are  the  celebrated  moorland 
of  Cannock  Chase  and  the  famous  Milford  Hills,  There  arc 
a  number  of  capital  building  sites,  and  only  recently  the 
Rowley  Park  and  Green  Hall  estates  have  been  developed 
and  residences  of  tho  most  modern  type  have  been  erected. 
Tho  population  of  the  borough  is  20,270,  the  rateable  value 
.€(54,547,  and  the  area  ],0S4  acres. 

We  may  now  glance  at  some  of  the  more  prominent  public 
features  of  the  town.  Certain  of  tho  larger  municipal  works, 
particularly  the  water  supply,  sewage  disposal  and  pro- 
posed isolation  hospital,  were  treated  with  exhaustive  detail 
by  Mr.  Blackshaw  in  his  paper,  and  need  not  be  further  re- 
ferred to,  except  as  illustrating  the  municipal  progress  of  the 
liorough  ;  and  the  same  holds  good  of  the  gas  and  elootric 
lighting  iindertakings  so  clearly  explained  by  Mr.  Boll  in  tho 
conrse  of  tho  brief  pajior  read  later  in  the  day.  Other  public 
works  and  buildings  were  visited  by  the  members  on  Satur- 
day, and  will  bo  referred  to  in  the  order  in  which  they  wore 
inspected.  Among  them  were  the  county  buildings  and 
council  chamber,  thi'  pulilio  reading-room,  the  technical 
buildings,  and  the  brine,  Turkish  and  public  baths.  Hut  some 
other  ]>ublic  institutions  of  tlie  town  are  worthy  of  mention. 
The  Wraggo  Museum  was  opened  in  1879,  and  is  now  located 
on  tho  second  floor  over  tho  free  reading-room.  It  was 
founded  by  Mr.  Clement  Wragge,  also  known  as  the  founder 
of  the  celebrated  Ben  Xevia  observatory,  and  now  engaged  on 
a  Government  survey  in  .'^outh  Australia.  Tho  AVilliam  Salt 
Library,  Bank-passage,  was  foundcil  as  a  free  public  refer- 
ence library  in  1S72.  Tho  library  consists  chiefly  of  tho 
archtoological  collection  of  tho  late  Mr.  William  Salt,  com- 
prising several  thousand  voUimos  relating  mainly  to  the 
history  of  tho  county  and  county  families  of  Staffortlsliiro. 
This  valuable  collection  also  contains  nearly  10,(XX)  drawings 
and  engravings,  a  groat   number  of  curious  old  deeds  and 
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numerous  MSS.  The  Shire  Hall,  of  which  we  pive  an  illua- 
tration,  is  a  buildinsr  presenting  a  spacious  and  attractive 
front  to  the  market  jilace,  and  was  erected  in  179S-9.  The 
front  is  12()  ft.  long,  and  liasfour  Doric  semi-columns  support- 
ing a  pediment,  in  the  centre  of  which  stands  a  fignre  oi^ 
Justice.  In  IbSl-  exten8i\'e  alterations  were  made  in  the  wny' 
of  accommodatiofi,  which   now  comprises    assemblv-rooms, 
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assize  courts,  grand  jury  rooms  and  numerous  ante-rooms. 
Also  situated  in  the  Market-square  is  the  Guildhall,  a  brick 
building  with  .stone  dressings.  The  upper  floor  is  occupied 
as  the  town  council  chamber,  and  is  also  used  as  the  borough 
magistrates'  court.  The  lower  portion  is  appropriated  for 
police  purposes,  and  the  central  entrance  gives  access  to  the 
Market  Hall,  which  lies  immediately  behind. 

The  town  possesses  three  covered  markets.  Nearly  £9,000 
has  been  expended  on  the  River  Estate  account,  in  embank- 
ing and  improving  the  fine  length  of  river  above  the  weir  at 
Stafford  Mill.  We  can  testify  to  the  pleasant  impression 
which  these  improvements  make  upon  a  stranger  when  enter- 
ing the  town  from  the  London  and  Noith-Western  Railway 
Company's  station.  To  the  north  of  the  town  is  Stafford 
Common,  the  sole  remnant  of  large  tracts  of  common  land 
enclosed  by  Act  of  Parliament  in  1800.  It  consists  of  13.S 
acres  of  pastureland,  to  which  has  been  added  Stone  Plat  re- 
creation ground,  8  acres  in  extent,  and  New  Common,  17^ 
acres.  Stafford  Common  is  managed  by  a  committee  of 
householders,  elected  annually.  Of  another  common  named 
Coton  Field,  consisting  of  about  180  acres,  70  acres  were  in 
1884  transferred  absolutely  to  the  freemen,  and  have  been 
divided  into  401  garden  allotments,  which  are  let  at  a  small 
rental  to  resident  freemen.  StafForri  possesses  a  volunteer 
fire  brigade,  establislied  in  1877,  and  consisting  of  twenty 
men.  The  appliances  are  one  steam  fire-engine,  by  Shand, 
Mason  &  Co.,  one  manual  engine,  one  hose  reel,  one  hand 
hose  cart,  li.TOO  yards  of  hose  and  a  fire  escape.  The  cemetery, 
Eccleshall-road,  lies  half  a  mile  to  the  north  of  the  town  and 
comprises  about  13  acres.  Stafford  is  well  provided  with 
hospitals,  asylums  and  similar  institutions.  The  county 
lunatic  asylum  is  a  very  extensive  building,  intended  solely 
for  pauper  lunatics  and  accommodating  about  900  patients, 
including  ninety  who  are  housed  in  a  detached  building. 
Coton  Hill  Hospital  for  the  Insane,  AVeston-road,  is  delight- 
fully situated  on  high  ground.     Recently  an  entirely  new 
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system  of  drainage  has  been  introduced  and  detached  sani- 
t.ary  blocks  erected  on  the  most  modern  hygienic  principles. 
The  building  is  surrounded  by  its  own  pleasure  grounds, 
including  a  large  cricket  ground,  lawn  tennis  courts,  golf 
link  of  nine  holes,  &o.,  and  commands  fine  views  of  the  sur- 
rounding country.  The  Staffordshire  General  Infirmary  is 
situated  in  Koregato-atreet.  'J'he  extension  at  the  south  end 
is  now  nearly  completed. 

We  give  an  illustration  of  Stafford  Castle,  au  unfinished 
castellated  pile  on  the  site  of  the  more  ancient  castle.  It 
is  finely  situated  on  an  eminence  outside  the  town,  and 
commands  magnificent  views.     'I'lie  late  Lord  Stafl'ord  razed 


the  walls  to  the  ground  and  began  the  erection  of  a  new 
castle  on  a  plan  of  considerable  magnitude,  but  in  accord- 
ance with  the  strength  and  general  character  of  the  ancient 
fortress.  The  work,  however,  was  never  completed,  no 
additions  having  been  made  since  1815,  when  the  south 
front,  flanked  by  two  octagonal  towers,  was  finished,  and  the 
massive  walls  behind  raised  to  the  height  of  the  first  storey. 
The  south  front  consists  of  two  lofty  storeys,  and  has 
several  spacious  apartments.  The  ecclesiastical  architeotnre 
of  Stafford  is  of  some  note,  as  two  of  our  illustrations  will 
show.  St.  Mary's  church,  formerly  collegiate,  is  a  good 
cruciform  structure,  with  nave,  transepts  and  central  oota- 
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gonal  tower.  It  is  Transition  Norman  and  Decorated  in 
style,  and  was  restored  liy  Scott  in  1844-7,  at  a  cost  of 
£30,000.  It  contains  a  bust  of  "  Izaak  Walton,  piscator," 
who  was  baptised  in  the  font  of  this  church,  and  is  Stafford's 
most  famous  worthy.  St.  Chad's  church  is  a  Norman  struc- 
ture, the  front  of  whicli  was  thoroughly  restored  from  1855 
to  1885. 

We  will  now  continue  by  giTing  the  proceedings  at  the 
meeting.  As  we  have  said,  other  prominent  features  of 
the  town  will  be  referred  to  in  connection   with  the  visits 
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paid  by  the  members,  while  Mr.  Blaokshaw  in  his  papers 
says  all  that  is  necessary  in  regard  to  the  larger  municipal 
engineering  works  of  the  town. 

THK   MEETlNti. 
The  members  assembled  at   11.30,  in  the  County  Council 
Chamber,  County  Buildings,  St.  Martiu's-phice.     We  give  au 
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illoetrotioii'  of  the  ibnildinRS  themeelveB  and  of  the/  <!oaiioil 
chamberi  It  is  one  of  the  advantat;oa  enjoyed  by  Stafford 
th(i*M the  public.  ofBoes,  both  orninty  and  boronf?!),  ar«  all 
tfroni)«i  closely  tofjethor,  and  may  indeed  be  reparded  as 
oc<(npyit)ff  onr  site und  formins  ono  group  of  buildinf;8.  We 
liav*  alniady  spokan  of  tlin  Sliire    Hnll,   frontinf;    Market. 
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aqnare.  Atlj^ininer  its  sooth  end  is  the  Judges'  House,  and 
adjoinini^  thisa^ain  is  the  main  entrance  to  the  Connty  linild- 
inRS,  forming,  as  it  were,  one  side  of  a  rectangle.  The 
jirincipal  frontage,  however,  is  toward  Martin-street,  forming 
the  second  side  of  the  rectangle.  Here  is  a  subsidiary  en- 
trance to  the  otficea  of  the  vnrioaa  otljoials  for  whom  accom- 
modation haB  been  jirovided  on  the  ground  floor.  The  third 
side  of  the  rectangle  which  we  have  referred  to  by  way  of 
illustration  is  formed  by  the  liorongh  Hall  and  other  buildings. 
to  which  we  shall  have  tccasion  to  refer  later.  Thus  it  will 
be  seen  that  the  Shire  Hall  and  the  Horough  Hall  are  et  the 
rear  of  each  other.  Passing  through  the  main  entrance  to 
the  Connty  Buildings  in  St.  .Martin's. place,  we  reach  succes- 
sively the  vestibule,  the  porter's  lobby  and  the  main  entrance 
hall,  from  which  access  is  obtained  to  the  councillors'  cloak- 
room and  to  the  offices  of  the  officials.  Through  an  arch  at 
the  end  of  the  hall  the  principal  staircase,  12  ft.  wide,  is  ap- 
proached. .\t  the  top  is  a  spacious  gallery,  40ft.  by  30ft., 
from  whicli  there  is  access  to  various  parts  of  the  building. 
In  continuation  of  the  staircase  is  the  main  corridor,  at  the 
end  of  which  is  a  lobby  leading  to  the  council  chamber,  where 
the  members  assembled,  tin  the  south  side  of  the  corridor 
is  an  ante-room,  communicating  with  various  parts  of  the 
building.  Before  giving  a  brief  description  of  the  council 
chamber  we  may  mention  that  the  architect  was  Mr.  H.  T. 
1 1  are. 

The  council  chamber  is  -12  ft.  square,  exclusive  of  the 
chairman's  platform  and  strangers'  gallery.  The  walls  rise 
to  a  height  of  ;<:!  f t.  to  the  toj)  of  the  dome,  and  are  panelled 
to  a  height  of  5ft.  in  Spanish  mahogany  richly  moulded. 
The  doors  are  of  Spanish  mahogany,  their  pediment  heads 
being  richly  moulded  and  carved.  The  walls  above  the  dado 
are  panelled  in  plaster,  with  enriched  bands.  Four  circular 
niches  contain  life. size  figures  illustrating  the  chief  industries 
of  the  county — agriculture,  pottery,  ironwork  and  mining. 
Under  the  oast  window  is  a  figure  of  Justice,  and  other  ligures 
flank  the  sides  of  the  circular  windows.  The  ceiling  is  in 
plaster,  an<i  groined,  the  groins  forming  well-developeii 
curves.  There  isi  a  dome  in  the  centre,  and  the  Tuaiu  bauds 
are  enriched.  Tho  eye  of  the  dome  is  filled  with  a  very  suo- 
cessfnl  pieceof  uiotAt  grille.  The  main  ribs  are  supported 
by  pilasii^rs,  and  the  arches  of  the  windows  are  supported  by 
pilasters  and  columns  of  Devonshire  nntrblu.  The  ceiling  is 
groined  and  j>anelled,  the  main  ribs  being  enriched  in  plaster 
work.  The  dome  in  the  centre  is  panelled,  und  surrounded  by 
a  moulded  eornioe  enriched  with  modillions.  The  heating 
and  ventilation  are  done  on  tiia  "  Plenum  "  system,  the  fan 
being  driven  by  an  oleotrio  motor.  The  chamber  is  lighted 
by  four  hanginf?  electroliers  and  eight  wall-brackets.  The 
seats  are  of  Sgianish  mahogany,  upholstered  in  groon  morocco, 
and  there  is  sealing  aocommodntioii  for  luO  councillors  and 
also  for  ofiicials. 


In  this  chamber,  which  we  have  thus  briefly  described,  the 
members  of  the  association  were  welcomed  by  tho  tnayor  of 
Stafford  (Alderman  F.  (ireatRei,  i.r.),  the  deputy-mayor 
(.Vlderman  W.  H.  Turkington),  and  other  members  of  the 
corporation.     .Vmong  those  present  were  the  following: — 

President  ;  .Mr.  F.  J.  C.  May,  Brighton. 

Pa.stPresident.s  :  Messrs.  J.  T.  Bayrs,  Birmingham,  and  J. 
Lobley,  Hanley. 

Members  ok  Conxcir, :  Messrs,  J.  P.  Barber,  Islington; 
R.  H.  Dorman,  Armagh;  S.S.Piatt,  Rochdale;  and  J.  S. 
Pickering,  Nuneaton  (hon.  seoretaiy  Midland  Counties  dis- 
trict), 

JIkmbers:  Messrs.  C.  J.  F.  Allin,  Smethwick ;  R.  E,  \V. 
I!erringt«n,  Wolverhampton  :  W.  Blackshaw,  Stafford  ;  W. 
II,  Brettell,  Rowley  Regis;  T.  F.  Bunting,  .Maidstone;  D. 
Cameron,  Kxoter ;  H.  J.  Clarson,  Tamworth  ;  H.  tJ.  Goalee, 
■Market  Harborough  ;  J.  Corbett,  Salford  ;  A.T.  Davis,  Shrews- 
burv;  W.  C.  Kddowea, Shrewsbury ;  W.  Fiddian,  Stourbridge; 
J.  Garamage,  Dudley  ;  A.  1).  Grcatorex,  West  Bromwich  ;  D.  G. 
Macdonald,  Rugbv;  .I.Mann,Sevenoak8;  C.  F.  Marston,  Sutton 
Coldfield  ;  A.  G.  McBeath,  Sale;  J.  Jtoneur,  Stafford ;  J.  Myatt, 
I<eek  ;  W.  A.  Palliser,  Featherstone  ;  J.  Parker,  Hereford ;  B. 
Perrins,  Halesowen;  J.  Price,  Birmingham;  H- Richardson, 
Aston  .Manor;  V,  M,  Scott,  Wednesbury  ;  C,  W,  Shackleton, 
Coseley;  H.  Shillington,  Ltirgan  ;  H.  W,  Taytor,  Xewburn-on 
-Tyne;  A,  C,  Turley,  Kechs;  T.  Vickers,  Newark;  C.  War- 
burton,  -Dudley;  J.  W.  Wardle,  Longton ;  J.  Willcni,  Bir- 
mingham ;  and  A.  R.  Wood,  Tnnstall. 

GRAtiUATK.-i:  Jlessrs.  R,  J,  Angel,  Walsall;  J.  S.  Hendry, 
West  Bromwich  ;  and  V,.  H.  Xewton,  Rochdale. 

Visitors:  The  mayor  (Alderman  F.  GreatRer,  J.P.) ;  the 
deputy  mayor  (Alderman  W.  H.  Turkington);  the  chairman 
of  the  Gas  and  Klectricity  Committee  (Alderman  W.  H 
Peach,  J. P.);  Messrs.  S.  Agnew,  Lnrgan;  J.  .Vrnold,  N'un- 
eaton  ;  E.  It,  Bailey,  Leamington;  R,  Battle,  Stafford; 
C.  H.  W.  Biggs,  London  ;  W.  Blackshaw,  Croydon  ;  J.  Bowden, 
West  Bromwich;  W,  H,  Cheadle,  Stafford;  E.  J.  Foister, 
Smethwick;  J,  Garlield,  Wolverhampton;  F.  G.  Hebbert, 
Stafford;  K.  W.  T,. Tones,  Wolverhampton ;  H,  Mauley,  West 
Bromwich;  H,  W.  Marston,  Sutton  Coldfield;  W,  N'orth, 
Stourbridge;  W.  Paton,  London  ;  W,  Silliton,  Sidcup  ;  D,  L. 
Sutherland,  Walsall ;  and  G.  Wormal,  Stafford. 

The  Mayor,  iu  the  course  of  a  brief  speech  of  welcome, 
referred  in  general  terms  to  the  advantages  of  the  town  and 
to  its  surroundings.  When  they  had  read  the  papers  pre- 
pared in  connection  with  the  meeting  they  would  know  tha 
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Stafford  was  a  progressive  town.  Ho  would  say  without  fear 
of  contradiction  iliat  they  had  the  lineat  gasworks  in  the 
kingdom,  and  in  other  respects  they  would  compaio  favour- 
ably with  ai\y  town  of  similar  size.  Ho  welcomed  them  to 
Stafford,  and  hoped  they  would  come  again,  for  they  carried 
enlightenment  to  the  places   they  visited.     He  had   read  of 
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their  meetingg  in  various  places,  and  had  been  much  inter- 
ested. In  Stafford  they  would  have  an  opportunity  of  seeing 
the  public  works  and  other  plaoes  of  interest  under  the 
guidance  of  his  friend,  Mr.  Blackehaw,  who  took  a  great  in- 
terest in  all  those  matters.  A  paper  would  also  be  read  by  Dr. 
Beid,  a  medical  officer  sacond  to  none  in  the  country.     He 


present  system  had  Bot  been  a  vary  long  time  in  operation. 
Previously  the  Rochdale  pail  system  was  in  force.  They  h&d 
made  a  new  departure  and  a  great  advance,  and  he  hoped 
their  visitors  would  criticise.  They  invited  criticism,  and 
hoped  to  benefit  from  the  wide  eiperienoe  of  their  guests. 
At  the  waterworks  they  were  about  to  sink  the  well]  deeper 
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hoped  that  when  they  left  Stafford  they  would  be  able  to  say 
that  they  were  glad  they  had  come. 

Alderman  W.  H.  Turkingtox  (deputy-mayor)  said  that,  as 
chairman  of  one  of  the  committees  connected  with  the  works 
they  would  visit  or  discuss  and  vice-chairman  of  another,  he 
wished  to  endorse  the  welcome  given  by  the  mayor.     The 


Alderman  F.  Great  Hex,  j.p.. 
Mayor  of  Stafford. 

chairman  of  the  Sewaj^e  Committee  was  out  of  town,  but 
under  the  guidance  of  Mr,  HIackahaw  they  would  have  an 
opportunity  of  seeing  the  works  and  the  method  of  disposal. 
The  system  they  had  adopted  had  come  to  be  regarded  as 
one  of  the  most  sanitary  known  at  the  present  time.     The 


and  put  down  new  pumps.     He  thanked  them  for  coming  to 
the  town,  which  he  hoped  would  benefit  from  their  visit. 

The  President  thanked  the  mayor  and  the  members  of  the 
corporation  for  the  opportunity  accorded  of  visiting  the  ancient 
town  of  Stafford,  and  for  the  kindly  greeting  received.  The 
chairman  in  his  remarks  had  referred  to  the  work  of  the 
association.  Evidently  he  had  made  himself  acquainted  with 
the  visits  of  the  members  to  other  places,  and  had  taken  an 
interest  in  the  work  of  the  association.  The  mayor  had  also 
referred  to  the  visits  the  members  would  make  to  the 
municipal  works  of  the  town,  and  he  (the  president)  was 
sure  that  it  would  be  both  an  instructive  and  enjoyable 
visit,  not  only  to  the  members  of  the  association,  but 
through  them  to  the  various  corporations  with  which 
they  were    connected.     The    association    fully    recognised 
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Deputy  Mayor  of  Stafford. 

the  responsibilities  of  local  authorities  in  carrying  out 
the  various  Public  Health  Acts  for  the  health  and  general 
well-being  of  the  communities.  The  members,  as  officers  of 
the  various  governing  bodies,  felt  the  importance  of  their 
duties.  The  association  had  been  formed  in  order  to  further, 
as  much  as  possible  the  knowledge  of  munioipal  and  sanitary 
engineering,  and  that  the  members  might  be  in  a  position 
the  better  to  serve  their  respective  authorities.  Those  were 
the  principal  objects  of  the  association,  and  the  better  it  was 
known  the  more  it  would  be  appreciated  and  recognised. 
Wherever  they  went  they  were  generally  welcomed,  as  at 
Stafford  that  morning.  The  time  was  not  far  distant  when  all 
local  authorities  would  require  their  engineers  and  surveyors 
to  be  members.     No  properly-qualified  candidates  would  be 
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refn«ed  admittance.  In  the  irmaller  districts,  where  salaries 
were  not  rery  larRe,  local  Bntborities  woald  find  it  to  be  a 
wise  expenditure  of  the  ratepayers'  money  to  afford  facilities 
to  their  surveyors  to  attend  these  meetings  withont  requirinR 
them  to  pay  the  expenses  out  of  their  own  pockets.  He 
again  thanked  the  mayor  for  the  kind  way  in  which  ho  had 
receired  them  that  mominp.  He  was  qnite  certain  that  in 
goiBg  away  from  Stafford,  .ifter  learning  so  much  of  the 
municipal  work  of  the  town,  they  would  feel  that  everything 
had  been  done  thoroughly  well,  and  that  they  Ijad  gained  a 
(Treat  deal  of  useful  information  to  take  back  tnthe  scenes  of 
their  duties.  He  could  assure  the  mayor  that  the  association 
thorontchly  appreciated  the  kindly  greeting  afforded  them. 

Mr.  PicKKRiNG,  the  district  secretary,  then  read  letters  of 
apology  for  absence  from  Mr.  E.  Pritchard,  past  president, 
who  said  they  were  indebted  to  Dr.  Reid  for  bringing  np  the 
question  of  land  and  sewage ;  from  Mr.  Jt.  F.  Blackiston,  town 
clerk,  who  was  detained  in  London  on  business ;  and  from 
Mr.  J.  W.  Bradley,  borough  engineer,  Wolverhampton.  The 
district  secretary  then  read  the  minutes  of  the  last  Midland 
Counties  District  meeting,  which  was  held  at  JIarket  Har- 
borough.     The  minutes  having  been  nnanimously  adopted, 

The  Prrpidknt  then  called  upon  Dr.  Reid  to  give  his 
paper.  He  had  observed  that  Dr.  Reid  apologised  in  his 
paper  for  addressing  a  meeting  of  engineers  on  the  subject, 
bnt  no  apology  was  needed.  They  would  be  only  too  glad  if 
medical  officers  wonld  come  forward  and  work  with  engineers. 
The  best  results  were  obtained  when  the  two  experts  worked 
side  by  side.  They  welcomed  Dr.  Reid  that  morning  as  a 
medical  man  who  was  well  known  as  one  who  worked 
harmoniously  with  municipal  engineers. 

SEWAGE    DISPOSAL    BY    ARTIFICIAL   FILTRATION. 

By  Gkorgb  Reid,  m.d.,  d.p.h. 

Medical  Officer  of  Health,  .Staffordshire  County  Council. 


As  the  author  is  to-day  addressing  for  the  llrst  time  a 
society  of  engineers,  he  fools  he  must  prefix  his  remarks  by  a 
few  words  of  explanation,  in  the  hope  of  justifying  his  posi- 
tion ;  for  it  is  but  reasonable  you  should  ask  why  a  medical 
officer  of  health  is  trespassing  within  the  domain  of  en. 
gineering  science  and  attempting  to  engage  your  attention 
even  for  a  limited  time  in  the  hope  that  profit  will  result. 
Of  course  there  are  many  engineering  problems  of  common 
interest  to  all  who  are  ent,'aged  in  public  health  work  ;  still, 
the  author  questions  whetlxT  a  few  years  ago  anyone  in  lus 
position  would  have  been  honoured  with  an  invitation  to 
address  your  society  upon  so  technical  an  engineering  subject 
as  sewage  disposal.  At  the  same  time,  considering  the  im- 
portant part  which  chemistry  and  bacteriology  have  played 
in  recent  years  in  disentangling  this  knotty  problem,  it  is  not 
surprising  that  medical  men  holding  public  health  appoint- 
ments which  entail,  at  any  rate,  some  knowledge  of  these 
subjects,  should,  either  as  a  matter  of  interest  or  as  a  duty, 
make  nso  of  that  knowledge  in  furtherance  of  their  author- 
ities' interests  as  gnanlinns  of  the  streams — streams  which 
year  by  year  have  undoif;otio  a  progressive  deterioralioi  , 
until  many  of  them  are  now  little  better  than  open  sowers. 


Personally,  as  the  health  offleer  of  a  pararaoant  authority, 
nnder  the  Rivers  Pollution  Prevention  Act,  it  has  been  the 
author's  duty  to  devote  much  of  his  time  to  the  subject  during 
the  past  seven  years.  In  this  large  and  populous  county  the 
field  is  by  no  means  a  small  one,  and  when  you  are  told  that 
during  that  period,  besides  conducting  special  experimental 
work  from  time  to  time,  the  author  has  been  engaged  in 
the  systematic  inspection  of  thirty  sewage  disposal  works 
and  numerous  streams,  and  in  analysing  effluent  and  river 
waters  to  the  extent  of  over  300  samples  a  year,  yon  will,  it 
is  thought,  agree  that  the  author  must  be  a  peculiarly  un- 
observant person  if  he  has  failed  to  pick  np  a  few  crumbs 
of  information  which  may  bo  worthy  of  a  few  moments' 
thought. 

Now  in  this  county,  as  is  the  case  no  doubt  in  others,  local 
authorities,  from  a  sewage  disposal  point  of  view,  may  be 
divided  into  two  classes — the  worthy  thonch  unfortunate, 
and  the  fortunate  though  unworthy.  To  the  former  class 
belong  thoso  authorities  who  faced  their  difficnities  early  in 
the  day  and  spent  their  money  wisely,  as  they  no  doubt 
thought  at  the  time,  bnt  who  have  now  to  suffer  a  double 
burden  in  substituting  etScient  for  inefficient  works.  To  the 
latter  class  belong  those  authorities  who  have  played  the 
game  of  masterly  inactivity,  and  who  now  have  the  satisfac- 
tion of  knowing  that  they  can  approach  the  question  with 
full  purses  and  with  every  prospect  of  success.  In  short,  the 
unworthy  have  benefited  by  the  knowledge  gained  through 
the  failures  of  the  worthy,  and  at  their  cost, 
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The  experience  of  past  failures  mnst  not  be  lost  sight  of 
by  the  responsible  advisers  of  authorities  in  the  future ;  and 
it  must  also  be  remembered  that,  as  in  medical  science  so  in 
the  case  of  sewage  disposal,  the  growth  of  quackery  has  by 
no  means  been  choked  by  the  growth  of  knowledge.  Wo 
have  patent  medicines  in  the  one  case,  we  have  patent  ap- 
pliances and  systems  in  the  other,  and  although  in  neither 
case  can  all  be  indiscriminately  condemned,  the  one  should 
be  viewed  with  almost  as  much  scepticism  as  the  other,  and 
no  statement  accepted  withont  its  accompanying  proof.  The 
author  believes  that  one  of  the  greatest  stumbling-blocks  to 
progress  in  this  department  at  the  present  time  is  the 
plausible  circulars  which  are  distributed  broadcast  by  irre- 
sponsible patentees.  These  circulars  attract  the  attention  of 
members  of  authorities  who,  no  doubt  from  the  best  of 
motives,  are  endeavouring  to  solve  the  problem  for  them- 
selves, but  whose  want  of  technical  knowledge  makes  them 
easy  victims  to  quackery  and  misrepresentation. 

All  know  how  many  schemes  have  come  to  light  lately 
whose  virtues  have  been  apparent  only  in  the  puffing  circulars 
proclaiming  each  to  be  the  one  remedy  for  our  difficulties.  It 
is  not  proposed,  however,  to  say  anything  about  these  on  this 
occasion.  The  fact  is,  tho  subject  of  sewage  disposal  is  so 
wide  that  one  can  only  hope  to  touch  upon  one  aspect  of  it  in 
a  short  paper,  and  it  has  occurred  to  me,  in  view  of  the  recent 
rapid  progress  which  has  taken  place  in  the  methods  of  dis- 
posal by  artificial  filtration,  that  that  branch  of  the  subject 
might  with  advantage  be  considered  to-day.  The  anther's 
special  object,  however,  is  to  call  attention  to  a  new  fikering 
medium  which  has  lately  come  into  groat  favour  in  this 
county,  and  which  appears  to  excel  all  other  media  which 
have  hitherto  been  tried.  In  fact,  so  satisfied  is  the  author 
with  the  results  which  aie  obtained  from  this  filter,  that  he 
feels  that  tho  time  has  arrived  when  an  effort  should  be  made 
to  induce  the  Local  Government  Board  to  reconsider  their 
position  and  accept  efficient  artificial  filtration  as  a  satis- 
factory method  of  disposal,  without  land,  in  casss  where 
suitable  land  cannot  be  obtained  at  a  reasonable  cost. 

Let  it  be  said  at  once,  however,  that  tho  anlhor  is  no  advo- 
cate of  artificial  filtration  if  it  be  possible  to  obtain  land 
which  is  well  suited  to  the  purpose.  This  proviso,  however, 
should  receive  far  more  attention  than  it  has  hitherto  re- 
ceived. Land  is  a  very  excellent  thing,  but  bad  land  is  worse 
than  useless,  as,  to  their  ooBt,  loo  many  authorities  are  now 
discovering. 

PRINCIPLF.S   or    SPWAOE    PISPOSAt. 

As  regards  the  principles  of  sewage  disposal,  it  is  now 
know  that  there  aro  certain  conditions  which  are  essential  to 
successful  treatment  either  by  land  or  artificial  filtration. 
The  process  is  a  purely  natural  one,  and  all  that  has  to  bo 
considered  is  tlio  means  by  which  Nature's  efforts  can  be  most 
successfully  utilised. 

Throughout  Nature  all  dead  organic  matter  must  undergo 
a  process  of  disintegration,  by  which,  in  tho  first  instance,  it 
is  split  up  into  its  original  elements,  and  these  ultimately,  by 
natural  chemical  processes,  to  a  largo  extent  become  trans- 
fQrnied  into  stable  inorganic  substances.  We  know  thai  tho 
process  of  disintegration  is  brought  about  by  myriads  of 
organisms  which  are  universally  present  in  tho  air,  ilie  soil, 
and  the  sewage  itself.  Some  organisms  opi-ralc  ofTonsivi-ly, 
and  effect  thoir  purpose  by  a  process  which  gives  rise  to  what 
is  termed  putrefaction,  wliilo  others  bring  about  more  whole- 
some changes  and  attain  the  desired  end  rapidly  and  in  a 
wholesome  manner. 

In  the  case  of  the  first  group — the 'putrefactive  orgnnisms 
— oxygen  is  u  poison,  whereas  in  the  ciise  of  the  second— the 
nitrifying  organisms— it  is  an  cssenti.il,  and  ihe  aciivity  of 
each  class  of  organism  is  impaired  by  iho  prosenct-  of  the 
other.  For  this  reason  it  has  been  laid  down  as  an  axiom 
that  success  in  sewage  disiiosul  cannot  be  achieved  unless  tho 
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sewage  is  submitted  to  treatment  before  advanced  putrefac- 
tive changes  have  taken  place ;  in  otlier  words,  that  the 
nitrifying  organisms  must  be  first  in  tlie  field  if  they  are  to 
triumph  in  the  end. 

THE    "  SEPIIC  "    TANK. 

Until  quite  recently  this  has  been  the  important  considera- 
tion in  all  modern  sewage  disposal  schemes;  but  some  months 
ago  the  startling  suggestion  was  made  to  employ  both  sets  of 
organisms  in  the  process — first  the  putrefactive  bacteria  to 
disintegrate  the  sludge,  and  secondly  the  nitrifying  bacteria 
to  effect  the  disintegration  process  which  converts  the 
organic  matter  in  eolation  into  more  stable  inorganic  com- 
pounds. The  author  refers  to  the  "septic"  tank  treatment 
introduced  by  Mr.  Cameron,  of  Exeter.  The  author  does  not 
propose  to  discuss  this  method  of  disposal  to-day.  He  would 
merely  remark  that  from  the  first,  notvvithstandiug  the  ap- 
parent enthusiasm  with  which  it  was  received  by  engineers, 
he  greatly  d  -;'.bted  its  claims  to  aceeptauce,  mainly  because 
it  violates  the  great  principle  of  sewage  disposal  Just  referred 
to.  Time  will  prove  whether  the  author  has  misjudged  the 
system,  but  so  far  its  advocates  have  failed  to  convince  him 
that  he  is  wrong. 

It  is  to  the  well-known  Massachusetts  experiments,  which 
were  so  lavishly  conducted  by  the  American  Government, 
and  to  the  work  of  Dibdin  and  others  in  this  country,  that 
we  owe  the  recent  rapid  advance  in  sewage  treatment  by 
artificial  filtration.  Certain  proprietary  materials  which 
hitherto  have  held  the  field  will  soon  be,  if  the}'  are  not 
so  already,  matters  of  history.  We  can  now  obtain  for 
shillings,  in  place  of  pounds,  substances  which  will  do  the 
work  as  well,  if  not  better,  than  the  fancy  articles  with  fancy 
names  which  hitherto  have  been  advertised  as  panaceas  to 
such  an  extent  and  at  such  a  cost  that,  notwithstanding  the 
exorbitant  charges  for  the  materials,  can  hardly  have  repaid 
the  proprietors.  Our  improved  knowledge  has  been  the  out- 
come of  patient  study  of  the  rationale  of  sewage  purification, 
and  the  local  authorities  in  this  country  who  have  provided 
the  money  for  carrying  on  the  investigations,  as  well  as  the 
independent  workers,  are  to  be  congratulated  upon  the  suc- 
cess which  has  already  been  achieved. 

It  has  been  established  that  successful  artifical  filtration, 
be  the  medium  what  it  may,  is  dependent,  like  land  treat- 
ment, upon  active  bacterial  life,  and  experience  has  shown 
that  there  is  only  a  very  fine  line  of  demarcation  between 
success  and  failure.  The  temporary  water-logging  of  the 
filter,  for  example,  will  asphyxiate  the  organisms  and  greatly 
impair  their  nitrifying  activity,  and  if  the  water-logging  is 
allowed  to  continue  for  a  day  or  two,  the  filter  is  transformed 
into  a  mere  mechanical  strainer  discharging  an  cfl^iuent 
which,  although  clarified,  contains  all  the  soluble  impurity  of 
the  sewage.  The  injury  which  is  thus  effected  can  only  be 
repaired  with  time  ;  and  in  winter,  when  bacterial  growth  is 
not  so  active,  the  reparative  process  is  an  extremely  slow  one. 

MR.    DIBDIX'S    FILTERS. 

According  to  Dibdin,  the  most  satisfactory  results  are 
obtained  from  his  coke-breeze  filters  by  allowing  them  to 
stand  charged  "with  tank  effluent  for  a  certain  period,  an  in- 
terval being  allowed  for  aeration  after  discharging  and  before 
refilling  them  again.  This  being  the  case,  it  is  interesting  to 
note  that  Dr.  Kideal  in  a  recent  paper  at  the  Sanitary  Insti- 
tute stated,  as  the  result  of  his  investigation,  that  practically 
uu  puiification  takes  place  while  the  filter  stands  charged, 
and  that  all  the  work  is  done  during  the  ae  ation  intervals. 
In  other  words,  according  to  him,  the  only  portion  of  eflluent 
which  is  highly  purified  is  the  remnant  which  remains  in  the 
filter  while  standing  uncharged.  In  this  view  Dr.  Rideal  is 
supported  by  other  observers,  and  if  the  theory  be  correct  it 
would  seem  to  be  a  mistake  to  work  filters  on  the  filling  and 
discharging  principle. 

The  author  would  state  as  regards  the  filter  which  he  is 
about  to  describe  that  the  best  results  are  obtained  by  the 
continuous  flow  method  of  feeding,  allowing  intervals  of 
rest  for  aeration. 

MR.  lowcock's  filter. 

As  regards  other  methods  of  aeration,  he  has  obtained 
good  results  from  Lowcock's  artificially  aerating  gravel  filter, 
the  principle  of  which,  as  you  know,  is  the  pumping  of  air 
into  the  filter  while  it  is  continuously  at  work,  lie  believes 
also  that  excellerrt  results  have  been  obtained  by  feeding 
filters  liy  Lomax's  system  of  automatic  delivery  tanks.  As 
is  known,  the  prineijile  of  this  system  is  the  rapid  discharge 
of  tank  effluent  orr  to  the  surface  of  the  filter  at  short  inter- 
vals, the  effect  of  which  is  that  a  column  of  air  is  carried 
downwards  through  the  filter  between  each  charge.  The 
organisms  are  thus  kept  supplied  with  air  while  the  filters 
are  working  continuously,  and  it  is  claimed  for  the  system 
that,  besides  producing  a  better  effluent,  the  filters  when 
worked  in  this  way  carr  deal  with  a  considerably  increased 
volume  of  sewage  per  yard.  This  of  course  i.s  a  very  import- 
anc  consideration  if  the  filtering  material  is  one  of  the  costly 
projirietary  articles;  but,  as  the  author  has  said,  the  days  of 
these  are  numbered,  und  it  is  to  be  hoped  that  no  authority 
in  the  firtrrre  will  be  so  misguided  as  to  construct  new  works 
at  such  needless  expense. 

MR.  Garfield's  filter. 

The  author  now  comes  to  the  special  object  he  had  in  view 
when  he  consented  to  read  this  paper— ^namely,  to  give  a 
description  of  the  new  "Garfield"  filter,  and  an  account  of 
the  work  it  has  done. 


A  year  or  two  ago  Mr.  Garfield,  the  manager  of  the 
Wolverhampton  sewage  disposal  works,  noticed  the  effect 
that  a  heap  of  coal  slack  which  bad  been  deposited  at  the 
works  appeared  to  have  in  purifying  diity  water.  On  one 
side  of  this  heap  of  coal,  and  on  higher  ground,  a  muddy 
pool  of  foul  water  had  collected,  and  fi-om  the  other  side  of 
the  heap  Mr.  Garfield  noticed  that  this  water,  after  percola- 
ting through  the  slack,  ran  oft  in  a  beautifully  clear  stream. 
This  led  him  to  construct  a  small  filter  of  fine  coal,  in  order 
to  see  what  effect  it  woirld  have  in  purifying  the  Wolver- 
hampton tank  effluent.  From  the  first  the  eiiect,  so  far  as 
appearance  went,  was  very  startling,  and  ultimately  Mr. 
Garfield  consulted  ; Ml-.  Jones,  the  county  analyst,  as  to  the 
chemical  results  of  the  filtration.  It  was  then  that  the 
author  first  heard  of  the  experiments,  through  Mr.  Jones, 
who  stated  he  was  .periodically  receiving  exceptionally  pirre 
sewage  efflueirts  from  the  Wolverharrrpton  works,  the  result 
of  some  method  of  treatment  the  nature  of  which  he  was 
pot  then  aware  of.  As  time  went  on  the  results,  as  indi- 
cated by  Mr.  Jones's  analysis,  became  still  moi-e  startling, 
and  as  Mi'.  Jones's  reports  were  so  highly  favourable  Mr. 
Gar-field  determined  to  take  him  into  his  confidence.  Accor- 
dingly, some  twelve,  mouths  ago,  much  to  Mr.  Jones's  amaze- 
ment, Mr.  Garfield  disclosed  the  fact  that  the  filtering  medium 
was  common  coal. 

Since  then  he  and  Mr.  Jones  have  worked  together,  and 
have  continued  the  experiments  on  a  larger  scale  with  con- 
tinued unrjualified  success. 

Now  the  county  analyst  has  had  a  large  experience  ;in 
sewage  disposal,  and  he  is  far  too  cautious  a  tuaa  tafprm  a 
sanguine  view  of  any  system  unless  on  the  most  convincing 
evidence.  It  will  be  understood  also  that  in  the  author's 
position,  in  view  of  past  faiihrres  in  sewage  disposal,  it  is 
essential  that  equally  substantial  evidence  of  the  etSciency 
of  any  system  which  is  introduced  should  be  received  before 
accepting  it  as  a  practicable  method  of  disposal  which 
authorities  may  with  safety  adopt. 

Heariug,  then,  so  very  favourable  an  accourrt  of  this  coal 
filter  from  Mr.  Jones,  who  was  good  enough  to  supply  the 
author  with  records  of  his  analytical  results,  the  author 
determined  to  inquire  into  the  matter  for  himself,  and,  as 
it  happened,  he  was  then  engaged  in  experimentally  testing 
the  relative  merits  of  three  artificial  filter's  in  an  urban  dis- 
trict in  this  county,  with  the  view  of  approaching  the  Local 
Government  Board  in  the  hope  of  inducing  the  board  to  accept 
artificial  filtration  without  land  as  a  means  of  disposal  in  that 
particular  case  where  the  circumstances  were  very  excep- 
tional. The  experimental  filters  in  question  have  each  an 
area  of  16  square  yards  and  a  depth  of  3  ft.  U  in.,  so  that 
for  experimental  purposes  their  size  is  fair'iy  satisfactory, 
although  one  would  have  liked,  had  it  been  possible,  to  have 
had  a  little  more  depth.  Accordingly,  the  author  induced 
the  local  authority  of  the  district  in  question  to  substitute 
coal  for  the  other  material  iu  rrse  in  the  case  of  one  of  the 
filters,  and  Mr.  Garfield  was  good  enough  to  superintend  the 
work  of  construction  about  four  mouths  ago. 

The  coal  filter  since  then  has  been  continuously  in  use 
alongside  the  other  two,  and  all  three  have  been  supplied 
with  the  sanre  eflluent  from  permanent  tarrks  already  in  ex- 
istence at  the  works. 

The  author  does  not  propose  to  go  into  the  question  of  the 
relative  merits  of  these  throe  filters,  but  will  merely  allude 
to  the  experiments,  in  order  to  lead  up  to  the  object  he  has 
specially  iu  view — namely,  arr  account  of  his  experience  in 
the  working  of  the  Garfield  filter. 

The  sewage  treated  was  ordinary  weak  ilonrestie  sew  a^e 
from  a  town  with  only  few  water-closets,  not  like  the  strong 
Wolverhampton  sewage,  and  precipitation  was  effected  by 
alumino-ferric  and  linre.  The  weakness  of  the  sewage  was 
largely  owing  to  dilation  from  surface  water,  as  during  the 
time  covered  by  the  records  the  rainfall  had  been  considerable. 

Before  discussing  the  results  the  author  will  shortly  de- 
scribe the  construction  of  the  Garfield  filter  and  Ihe  way  in 
which  it  is  worked.  The  drawing*  represents  a  section  of  the 
filter  which  Mr.  Garfield  finds  to  give  the  most  satisfactory 
results.  It  is  5  ft.  in  depth,  and  the  coal  particles  are  arranged 
in  layers  of  varying  sizes  fnmi  below  upwards  as  follows  : — 

First,  on  the  top  of  the  ifllirent  drain  pipes  is  a  ti-in.  layer 
of  coal  nuts,  in  size  about  !-in.  cube.  This  layer  is  "blinded" 
with  a  layer  of  j-in.  cube  coal,  above  which  is  a  O-in.  layerof 
J-in.  cube,  and  above  that  a  1-ft.  !>-iii.  layer  of  ,'„-in.  particles, 
the  top  layer  being  composed  of  :ift.  of  coal  dust  which  has 
passed  a  i',i-in.  mesh,  the  fine  dust  not  being  removed  as  iu 
the  case  of  the  other  layers. 

The  tank  effluent  is  discharged  oontinnously  on  to  the  filter 
for  a  period  of  twelve  hours,  thus  allowing  twelve  hours  for 
aeration.  Experience  has  shown  that  a  square  yard  of  this 
filter  will  produce  a  highly-jiurified  effluent  if  charged  at  the 
rate  of  'MO  gallons,  equal  to  about  1,000,(JOU  gallons  per  acre 
ppr  twenty-four  hours,  but  that  if  this  amount  is  exceeded 
a  falliug-off  in  the  quality  of  the  effluent  results. 

As  in  the  case  of  other  artificial  filters,  the  nitrifying 
property  increases  with  time,  but  from  the  first  this  filter 
possesses  exceptional  purifying  jiowers  apart  from  iritrifica- 
tion.  The  effluent  is  a  highly  stable  one,  for  the  author  has 
kept   samples   for   nronths  without    detecting   any  signs  of 

'  We  hftvo  not  roproduced  this,  ivs  the  vcrbnl  dcstriiitmu  is  seU-ex- 
plauatory.— Kd.  Tan  Sckvetok. 
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putrefaotiTe  chaotjes  as  indicated  by  appearance  or  smell. 
The  samplsB  which  arc  on  ihe  table  to-day,  all  from  thu 
Wolverhampton  works,  are  fair  acerage  sampleu,  and  it  will 
be  noticed  that  one  has  been  kept  since  October,  1890. 

Now  with  regard  to  analytical  results,  as  set  forth  in  the 
following  table : — 

"  DiBDIX  "  AND  -tiAEIflRLD"   FILTERS. 

Mean  results  in  parts  per  10(1,000,  with  percentage 

purification. 


Oxygen 
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at  SO  dec  F. 

I 
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II 
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si 
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Si 

si 

SI 

'  Dibdin,"  April,  1891,  to') 

September,  1895           ...S 

"  Garflcid,"  Wolvorhamp-"] 
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■Garflelrt,"  Dr.  Reid'sti 
inquirv,  March  «  to  )• 
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O-303 
1-150 

0-6S0 

riu 

0'3i!4 
0'171 

78-6 
01-8 

73-6 

0-666 
0-431. 

0-200 

0-lBl 
.0-078 

0-039 

72-7 
70-8 

SO-0 

0-600 
0-623 

0-860 

It  will  bo  noticed  that  some  of  the  results  are  recorded  by 
Mr.  Jones  and  the  others  by  the  author;  the  former  beinK 
the  records  of  samples  from  the  Wolverhampton  coal  hlter, 
and  the  latter  of  samples  from  the  one  the  author  was  instru- 
mental in  having  constructed,  and  which  was  only  3  ft.  fiin. 
deep.  Reference  is  only  made  to  those  which  are  the  best 
index  of  the  quality  of  the  work  done. 

Taking  the  organic  ammonia  and  oxygen  absorbed  columns 
it  will  bo  noticed  how  startling  is  the  change  which  the  coal 
hltration  effects.  Alongside  these  figures  is  given  the  esti- 
mated percentage  puritication  in  each  case. 

Attention  is  drawn  also  to  the  nitric  nitrogen  column, 
which  indicates  the  bacterial  activity  of  the  filter. 

The  author  has  purposely  refrained,  at  the  present  time, 
from  comparing  the  results  of  his  analyses  of  the  coal-filter 
effluent  with  those  of  his  other  experimental  filters,  but  there 
can  be  no  reason  why  the  published  results  of  the  working 
of  DIbdin's  coke-breeze  filter  should  not  be  compared  with 
the  coal-filter  results.  The  author  has  accordingly  intro- 
duced these  figures  from  the  articles  which  have  recently 
appeared  in  The  Sanitary  R^:cord. 

To  put  the  matter  shortly,  it  will  be  noticed  that  the  re- 
sults are  considerably  in  favour  of  the  coal  filter ;  but  the 
author  would  call  special  attention  to  the  extraordinary  per- 
centage purification  in  the  case  of  the  coal  filter  as  indicated 
by  the  enormous  reduction  of  oxygen  consumed  in  the  filter 
effluent  compared  with  the  tank  effluent.  _ 

To  sum  up  then,  we  have  in  coal  a  most  valuable,  and  it 
certainly  is  a  cheap,  medium  for  sewage  purification.     The 
author  has  seen  no  records  from  any  system  of  artificial  filtra- 
tion (including  the  Massachusetts  experiments)  which  come 
unvaryingly  up  to  so  high  a  standard,  and  the  author  only 
knows  of  one  instance  in  which   an   equally  good  result  is 
attained  by  land   filtration.     Why  coal  should  prove  so  good 
.  a  filtering  medium  it  is  difficult  to  say,  especially  considering 
the  fact  that,  compared  with  other  substances,  it  is  practically 
non-porous.     The   Wolverhampton   tilter   has   been  at  work 
sufficiently  long  now  to  establish,  fairly  conclusively,  that  its 
activity  does  not  diminish  with  time,  and  with  proper  use  the 
life  of  sach  a  filter  need  not,  so  far  as  can  bo  seen,  bo  limited. 
It  would  be  interesting  to  know  whether  the  same  excellent 
results  would  be  maintained  with  an  increase  of  sewage  per 
yard  by  using  Lomax's  automatic  supply  tanks  for  feeding 
the  filter,  and  the  author  hopes  soon  to  be  able  to  settle  this 
point.  Meanwhile  one  has  every  reason  to  be  satisfied  with  the 
excellencv  of  the  work  dune  by  the  ordinary  feeding  process. 
One  other  thought  occurs  to  the  author,  as  it  no  doiibtwill 
occur  to  others  in  mining  counties  in  view  of  what  is  now 
known  of  filtering  media,  and   it   is  this — could  not  the  im- 
mense areas  now  covered  by  shale  from  the  mines  be  turned 
to  good  account  for  sewage  filtering  purposes  ?     The  experi- 
ment is  well  worth  trying  by  thoso  authorities  who  are  con- 
veniently placed  for  putting  it  to  the  test. 

The  author  has  said  nothing  with  reference  to  a  standard 
of  purity  for  effiuenis,  and  he  hopes  no  attempt  will  ever  be 
made  to  arrive  at  a  uniform  standard  for  the  country  at  large. 
The  standard  must  be  regulated  by  circumstances,  such  as  the 
volume  and  purity  of  the  sli-eams  which  receive  theellliients. 

THE  ACTION  OK    TIIK    LOCAL    GOVKRNMKNT    ItOABl). 

One  word,  in  conclusion,  with  regard  to  the  position  the 
Local  Government  Board  have  taken  up  in  the  matter  of  arti- 
ficial filters.  At  present  a  loan  is  refused  unless  laud  treat- 
ment forms  part  of  the  scheme,  no  matter  how  impossible  it 
may  be  to  acquire  land.  In  this  county  there  are  examples 
of  how  impracticable  it  is  to  comply  with  this  reiiuireinent, 
and  there  must  be  many  similar  oases  throughout  England. 
The  author  thinks,  then,  that  the  time  has  arrived  for  making 
a  serious  effort  to  break  through  this  rule.  Land,  no  doubt, 
is  all  very  well,  and  in  all  proliabiliiy  one  is  in  a  safer  posi- 
tion with  it  than  without  it;  but  as  there  are  instances  in 
which  the  expenditure  involved  becomes  prohibitive,  and  as 
it  can  bo  shown  that  one  can  accomplish  all  that  is  necessary 

•The  filter  records  are  the  means  of  twelve,  and  the  tank  records  of 
Mven,  analyses.  The  percsataite  niirifloation  figures  are  tlic  means  of 
the  seven  oorosponding  tank  and  filter  ofiluents. 

t  AU  the  figar«B  are  the  means  of  six  Knalyscs. 


without  land,  the  board  can  hardly  any  longer  ju»tify  theii 
position  in  refusing  to  moderate  their  demands.  The  author 
ventures  to  think  that  the  policy  of  the  engineering  depart- 
ment of  the  board  is  somewliat  cowardly  in  this  respect. 
With  the  national  puree  to  draw  upon  they  make  no  effort  to 
assist  authorities  out  of  their  difticnlties.  Unlike  the  medical 
department,  which  undoubtedly  does  excellent  pioneer  work, 
they  are  content  to  base  their  action  on  past  failures  without 
making  the  slightest  attempt  to  acquire  knowledge  by  experi- 
mental  research  and  place  it  at  the  disposal  of  local  authori- 
ties and  their  advisers.  This  work  is  left  to  individual  and 
irresponsible  eflort,  and  when  success  is  achieved  our  troubles 
in  one  sense  only  begin,  for  the  difficult  task  of  educating 
those  who  themselves  should  be  the  responsible  teachers  has 
to  be  faced.  The  author  ventures  to  think  that  this  second 
stage  has  now  been  reached,  and  he  would  ask  those  who  are 
llie  responsible  advisers  in  districts  where  the  land  difficulty 
is  practically  insuperable  to  unite  in  an  effort  to  convince  the 
Local  Government  Board  of  the  necessity  of  their  reconsider- 
ing their,  in  the  author's  opinion,  untenable  position. 

DISCUSSION, 
The  Pbesident,  in  opening  the  discussion,  said  they  ivere 
deeply  indebted  to  Dr.  Keid  for  his  paper,  which  had  thrown 
a  new  light  on  an  old  subject,  which  had  occasioned  trouble- 
some experiments  for  many  years  past,  and  would  do  so  for 
many  years  to  come.     The  introduction  of  coal  as  a  filtering 
material  would    be  watched   with   very   great  interest,  and 
future  experiments  would  be  closely  observed.      Ho   would 
like  to  ask  Dr.  Reid  if  he  had   noticed  any  chemical  change 
in  the  coal  which  would  account  for  its  action,  or  did  it  act 
simply  as  a  mechanical  filter.      If  it  did  not  act  merely  as  a 
mechanical  filter,  he  thought  there  must  be  chemical  change. 
Mr.  D.  C.VMKROX  (Exeter)  said  the  subject  of  sewage  dis- 
posal was,  as  Dr.  Reid  had  said,  not  only  a  very  wide  one, 
but  very  complex,  and  he  sometimes  thought  that  the  com- 
plexity of  the  question  was  not  always  realised  by  those  who 
had  to  deal  with  it  from  the  critical  side.     What  struck  him 
most  was  the  almost  entire  absence  of  practical  data  on  the 
subject,  extending  over  long  periods  of  time.     They  had,  it 
was  true,  the  researches  of  Dr.  Fraukland,  but  he  did  not 
think  that   Dr.  Frankland  would   contend  that  they  covered 
more  than  a  fraction  of  the  ground  or  dealt  with  more  than 
a  very  few  of  the  conditions  about  which  it  was  essential  to 
have  information.     That  was  the  stumbling  block  to  progress 
in  the  proper  direction  in  the  disposal  of  sewage.     They  had 
also  the  elaborate  publications  of  the   Massachusetts  State 
Board  of   Health,  which  must  at  once  be  admitted  to  be  the 
most   perfect  work    ever   produced   on    this  subject,  and  it 
seemed  to  him  a  pity  that  the  conditions  of  the  experiments 
should  vitiate  the  results.     Finding  such  to  be  the  conditions 
of  our  knowledge  ho  respectfully  submitted  to  Dr.  Reid  that 
it  was  somewhat  absurd  to  speak  of  the  principles  of  sewage 
disposal,  for  he  must  be  well  aware   that  with  such  data  no 
principle  could  be  laid  down  or  law  stated.   He  observed  that 
Dr.  Reid  still  clung  to  the  method  of  disposal  by  application 
to  land,  and  in  this  he  partly  sympathised  with  him,  but  they 
could  not  shut  their  eyes  to  the  fact  that  the  land  must  per- 
form the  functions  of  a  filter  before  the  plant  life  on  its  sur- 
face could  assimilate  the  sewage.     He  noticed  that  Dr.  Reid 
had  divided  organisms  into  two  classes.      The  putrefactive 
organisms  he  had  classed  as  altogether  anaerobic,  and  the 
no'u-putrefactive  as  aerobic.     That  mast  have  been  done  on 
the  spur  of  the  moment,  for  it  must   have  been  well-known 
to  Dr.  Keid  that  not  all,  perhaps  not  even   the  majority,  of 
putrefactive  organisms   were   anaerobic.     It   was  true    that 
Pasteur  had  assumed  that  all  putrefactive  organisms  were 
anaerobic,  but  that  had  since  been  proved  to  be  erroneous. 
The  virulent  bacillus  of  anthrax  was  most  dangerous  in  its 
aerobic  condition.     People  had  been  unnecessarily  frightened 
by  the  word  putrefactive,  as  if  putrefactive  organisms  had  no 
business  to  form  a  pait  of  natural  processes, and  in  the  paper 
they  had  been   spoken  of  as  malignant  and  retarding   the 
beneficent  work  of  the  oxydising  organisms.      They  had  in 
anthrax  an  example  to  the  contrary,  the   malignant  putre- 
factive  orgauism  acting  the  beneficent  part  and   not   only 
destroying  but  preventing  the  reproduction  of  the  destroy- 
ing bacillus.      In  the  same  way  Dr.   Reid  spoke  of  oxygen 
1    as  a  poison    to   tho   putrefactive    organisms,    but    the   fact 
i    that    there    were     putrefactive     organisms    disproved    the 
statement.      To    be   able  to  exist   in    the  presence  of  air 
was  one  thing    and   to  exist  without    oxygen  was  another, 
and  instead  of   oxygen  being  a  poison  to  these    organisms 
they  had  the  special  power  of   w-resting  oxygen  from  their 
environments  or  the  organic  matter  with  which  they  wore 
in  contact.     That   was   not  all,  requiring  as   they  did  but 
little  oxygen  for  themselves.     A  portion  of  that  abstracted 
WHS  given  off.     It  was  objected  to  in  tho  work  of  the  putre- 
factive organisms  that  there  was  no  oxygen  present  to  com- 
bine with  the  products  when  in  the  nascent  condition.     Tho 
production  of  oxygen  for  their  own  use  and  tho  liberation  of 
another  portion  to  combine  with  it  was  a  complete  answer  to 
the  objection.     Tho  fact  that  sewage  was  devoid  of  oxygon 
was   no   accident.     It   had   been  consumed    by    thoso   same 
organisms  to  which  it  had  been  said  to  be  a  poison,  in  proof 
of  which  when  vitiated  they  are  immediately  used   up.     Of 
tho  twelve   bacteria  isolated  from  tie  scwiigo  of  Lawrence, 
ono  was  purely  aerobic,  six  ouly  feeble  in  the  absence  of  air, 
two  grew  as  well  out  of  air  as  in  it,  and  one  grew  bettor  in 
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air  than  in  its  absence.  Sewage  was  a  putrefactive  fluid, 
some  of  its  contents  being  pntrefaotive  before  being  sewage. 
The  work  of  reduction  fell  heaviest  on  the  putrefactive  and 
those  organisms  that  can  work  in  the  absence  of  air.  How 
otherwise  could  the  work  be  accomplished,  as  even  the  small- 
est visible  particle  was  profound  depths  to  bacteria  ?  The 
first  step  in  the  breaking  down  of  organic  matters  was  to 
abstract  oxygen.  That  power  was  very  akin  to  nitrification, 
bnt  was  not  true  nitrification.  Sewage  contained  putre- 
factive organisms  which  were  to  be  eliminated.  The  whole 
of  the  work  could  not  be  done  on  the  surface.  In  the 
case  of  a  dead  carcass  the  main  work  was  done  from 
within  helped  by  the  aerobic  from  without.  Passing  now  to 
the  question  of  filtration,  he  thanked  Dr.  Reid  and  Mr. 
Garfield  for  having  called  attention  to  a  new  filtrant,  their 
old  friend  that  had  for  two  centuries  carried  out  its  oxy- 
dising  work  in  another  way.  Coal  was  not  a  substance  that 
would  at  first  strike  them  as  suitable  for  that  purpose,  but 
when  one  came  to  think  of  it  it  provided  exactly  the  kind  of 
surface  required — surface  easily  wetted  and  dried,  and  free 
from  caves  with  dead  .ends  that  must  exist  in  more  porous 
material.  Spars  broken  to  a  similar  size  would  give  surface 
similar  to  coal.  He  had  found  that  furnace  clinker  gave 
much  better  results  than  coke  breeze.  It  would  be  very 
interesting  to  know  what  action  limestone  mixed  with  coal 
would  have  on  the  filtrate.  It  would  be  observed  from  Dr. 
Reid's  description  that  the  filtrant  was  arranged  in  a  certain 
manner,  and  almost  any  filtrant  bo  arranged  would  give  good 
results.  Further  development  of  the  system  would  be  watched 
with  interest.  He  thought  the  meeting  was  to  be  congratu- 
lated on  this  new  departure  of  having  the  medical  officer  of 
health  for  the  county  to  read  a  paper,  and  in  this  case  by  a 
gentleman  whose  time  was  bound  to  be  so  fully  occupied 
otherwise,  and  who  had  so  ably,  and  has  regarded  himself  (Mr. 
Cameron)  so  impartially,  given  his  views  on  the  subject  of 
sewage  disposal. 

Mr.  Clarson  (Tamworth),  proposed  a  vote  of  thanks  to  Dr. 
Reid  for  his  paper.  He  would  not  go  into  details.  They,  as 
engineers,  were  more  concerned  with  good  results  than  with 
anything  else.  He  only  hoped  Dr.  Reid  would  be  able  to  induce 
the  Birmingham  Corporation  to  adopt  the  system  he  had 
described.  The  pollution  of  the  Tame  was  a  disgrace  to 
civilisation. 

Mr.  J.  T.  Eayrs  (Birmingham)  seconded  the  vote  of  thanks 
to  Dr.  Reid.  It  was  quite  refreshing  to  find  a  medical  officer 
of  health  taking  an  interest  in  the  Association  of  Municipal 
and  County  Engineers  and  willing  to  read  a  paper.  That  was 
enpecially  the  case  when  the  subject  dealt  with  was  equally 
interesting  to  both  chemists  and  engineers.  While  they 
desired  to  obtain  good  results,  they  certainly  did  want 
to  know  the  reason  why.  The  pith  of  the  paper  had 
given  him  the  impression  that  the  subject  of  sewage 
purification  would  be  dealt  with  as  a  whole,  but  the 
paper  had  only  dealt  with  filtration  after  some  other 
treatment.  Nothing  had  been  said  about  precipitation  or  the 
sludge  difficulty.  It  was  the  merit  of  the  Exeter  "septic" 
tank  that  it  dealt  with  the  sewage  from  the  commencement 
and  dispensed  with  the  precipitating  tanks  employed  in 
ordinary  systems.  Thus  they  seemed  to  get  rid  of  the  sludge 
difficulty,  which  was  a  great  trouble  to  engineers.  The 
accumulation  of  sludge  rendered  it  necessary  to  employ 
pressing  machinery  in  order  to  get  rid  of  it.  Mr.  Dibdin  had 
also  been  able  to  arrive  at  the  same  result  as  at  Exeter — 
namely,  the  employment  of  a  tank  which  enabled  precipita- 
tion to  be  dispensed  with,  and  get  rid  of  the  sludge  difficulty. 
In  Dr.  Reid's  paper  the  treatment  of  sewage  was  considered 
only  as  subsequent  to  some  other  form  of  treatment.  He 
would  like  to  have  heard  something  from  Dr.  Reid  on  that 
point.  Rapid  strides  had  been  made  in  the  treatment  of 
sewage  during  the  past  few  years,  and  they  were  obliged  to 
those  who  had  carried  out  experiments.  Not  all  authorities 
and  municipal  engineers  were  so  favourably  placed  as  to  be 
able  to  conduct  experiments.  Many  towns  were  not  disposed 
to  incur  the  expense  involved,  while  other  towns  had  plant 
which  they  could  adopt  for  the  purpose  of  experiments. 

Mr.  Jones  (county  analyst  of  Staffordshire)  directed  atten- 
tion to  the  figures  in  the  column  referring  to  the  nitric 
nitrogen  in  filter  effluent.  From  the  very  first  a  splendid 
oflluent  had  been  obtained,  very  little  oxygen  being  absorbed. 
He  was  not  able  to  say  definitely  if  any  chemical  change 
took  )ilaoe  in  the  coal.  He  had  not  been  able  to  notice 
any  but  the  coal  certainly  had  some  peculiar  action 
on  the  srganic  matter  with  which  it  came  in  contact.  He 
would  defy  any  of  his  friends  to  |)rodnco  by  any  other 
material  an  effluent  equal  to  that  which  had  been  obtained 
from  the  Garfield  filter.  He  (the  speaker)  could  not  produce 
BO  good  an  effluent.  He  had  thought  at  one  time  that  the 
process  of  filtration  was  a  purely  chemical  one.  I'olarite  and 
other  filters  were  excellent  in  their  way,  but  too  much  oxygen 
was  absorbed.  He  would  have  much  pleasure  in  giving  by 
letter  to  any  member  of  the  association  any  information  at 
his  disposal  in  regard  to  the  new  filter. 

Mr.  ,J.  CoRDETT  (Salford),  after  complimenting  Dr.  Reid 
Upon  his  paper,  referred  to  his  statement  in  it  that  "  succees 
ill  sewage  treatment  cannot  bo  achieved  unless  the  sewage 
is  submitted  to  treatment  before  advaiioed  putrefactive 
changes  have  taken  place  ;  in  other  words,  that  the  nitrifying 
organisms  must  be  first  in  the  field  if  thoy  are  to  triumph  in 
the  end."      In   Salfurd  they   had  old-t'ubliioued  sewers  and 


other  conditions  which  prevented  the   sewage    from    being 
all  fresh.     Some  of  it  was  stale,  the  fresh  and  the  stale  being 
mixed   together.     From  his  experience  he  could  not  verify 
the  statement  which  had  been  made  by  Dr.  Reid — that  the 
sewage  must  be  fresh.     The  latter  had  also  stated   in  his 
paper,  "According  to  Dibdin,  the  most  satisfactory  results  are 
obtained  from  his  coke-breeze  filters  by  allowing  them  to  stand 
charged  with  tank  efflnentforacertainperiod,  aninterval  being 
allowed  for  aeration  after  discharging  and  before  refilling  them 
again."  Dr.  Reid  seemed  to  be  ignorant  of  Mr.  Dibdin's  recent 
recantation.     Formerly  he  had  been  too  dogmatic  as  to  using 
water-logged  filters,  but  he  now  returned  to  the  old  practice 
of  using   open    filters    with    water   filtering  through  them. 
He  did    not  think  that  sufficient  credit    had   always    been 
given  to  the  Massachusetts  experiments.    The  new  coal  filter 
had  suggested  to  him  that  he  might  quote  a  few  Iresults  of 
what  had  been  done  in  Salford  during  the  past  five  or  six 
years.     At  present  they   had  patent  processes   which  were 
now  almost  things  of  the  past.     The  Massachusetts  experi- 
ments had  shown  that  chemical  processes  had  nothing  what- 
ever to  do  with  filtration.     Patent  processes  had  done  harm 
by    directing  too   much  attention   to    the  filtering  material 
and  to   the   construction   of   the    filters.     In    Salford    they 
had    experimented    with    a    couple    of  filters    composed    of 
gravel    and    sand,    another    couple    of   coke    breeze,  and    a 
third     couple    of    cinders.       After     fifteen     months'    trial 
the  cinder  filters  proved   to  be   best,  bnt  it  might  be  con- 
sidered definitely  proved  that  all  the  materials  mentioned,  if 
properly  aerated,  could  purify  sewage.     The  standard  rate  of 
filtration  was   500  gallons  per  square  yard  per  day  while  the 
filters  were  in  use.     The  advantages  of  varying  degrees  of 
ai'ration    were   tried  and  tested  by  the   average  of  a  great 
number  of  analyses.     Filters  were  constructed  of  different 
heights,  bnt  they   could   not  find  much  difference  between 
two,  three  and  four  storey  filters.     In  the  first  set  of  filters 
flushing  surfaces  had  been  provided,  and   the  tank  effluent 
was  delivered  into  troughs.     In  the   second  set,  started  in 
189-t,    a   series   of   wooden    troughs   were    arranged    above 
the    surf.ice,    so    as    to    scatter    water    like    rainfall    over 
the  surface,   and   that  arrangement   had    proved  very  suc- 
cessful.     They  had  experimented  at  various  flows  ranging 
from  500  up  to  1,400  gallons  per  square  yard  per  day,  but  the 
effluent  proved  uniformly  good.     A  filter  would   sometimes 
choke,  refusing  to  take  its  customary  amount  of  sewage,  and 
at  first  when  that  happened  they  were  apt  to  assume  that  the 
filter  was  spoiled.     They  found,   however,   that   by   simply 
leaving  the  filter  idle  for  one  or  two  weeks  it  recovered.  They 
also  found  that  as  am  ordinary  water  filter  gathers  glutinous 
material,  something  similar  happened  in  the  case  of  these 
sewage  filters,  and  a  mass  of  sewage  collected  which   could 
not  get  through.    But  two  or  three  weeks'  rest  put  them  right. 
In  July,  1895,  he  began  to  experiment  with  two  filters  8  ft.  in 
depth,  to  see  whether  a  greater  mass   of  material  would  deal 
with  a  greater  quantity  of  sewage  per  square  yard.  In  general 
they  found   it  to  be  so.      That  set  of  filters   was  made  of 
cinders  from  i  in.  to  xn  !"■  i"  diameter.       The   filters   were 
open  and   never  water-logged.     At  first   there  had  been   no 
variation  in  the  arrangement,  the  filtering  material  all  being 
arranged  in  one  mass.  Then  one  of  the  8-ft.  filters  was  divide'd 
into  four  heights,  with  ventilating  floors,  but  no  advantage 
was  gained,  except  barely  a  shade  in  favour  of  the  filter  not 
divided.     In  August  of  last  year  the  filters  were  tried  by 
running  sewage  through  them  continuously  without  aeration, 
and  curiously  enough  they  stood  it.     The  only  interval  was 
when  the  engines  were   stopped  once   a  day  for   cleaning, 
but  practically  the  filters  were  running  continuously.     The 
rate   of  work  was    1,000  gallons  per    square  yard  per  day. 
There  was  one  peculiar  feature.     Instead  of  having  sprink- 
ling troughs,  the  water  was  spread  by  jets.     The  surface  was 
open  and  not  choked  by  sand.     They  did  not  allow  the  water 
to  collect.     There  was  no  renewal  of  material  and  no  dis- 
turbance.    They  had  not  found  any  growth  of  sewage  fungus 
in   the  course  of  the  experiments.      After  the  first   fifteen 
months'  experiments  a  rough  filter  was  used  as  a  preparation 
for  the  finer  filters.     It  was  composed  of  gravel,  and  they 
found  that  it  served  to  detain  a  large  amount  of  sludge  that 
would  otherwise  have  ohoked  the  finer  filters.    In  conclusion, 
he  said  they  were  indebted  to  Dr.  Reid  for  drawing  attention 
to  the  position  of  the  Local   Government   Board,  whose  de- 
mands were  absurd  and  about  twenty  years  behind  the  times. 
He  hoped  there  would  soon  be  a  change  of  front. 

Mr.  Garfield  explained  that  Dr.  Reid  was  somewhat  under 
a  misapprehension  in  regard  to  the  origin  of  the  idea  of  the 
filter.  The  idea  had  not  been  suggested  to  him  at  the 
Wolverhampton  sewage  disposal  works,  but  at  a  coal  mine. 
In  regard  to  the  filter  itself,  it  was  found  that  no  other 
material  would  treat  the  Wolverhampton  sewage  as  common 
coal  would.  He  then  gave  the  result  of  some  of  the  experi- 
ments which  had  been  made,  and  drew  attention  to  the 
samples  of  the  eflluent  which  were  in  bottles  in  the  room. 

The  vote  of  thanks  to  Dr.  Reid  having  been  unanimously 
passed. 

The  I'KKsiiiHNT,  in  conveying  the  vote  of  thanks,  said  that 
an  action  such  as  Ihnt  of  Dr.  Reid  would  always  foster  good 
feeling  between  medical  officers  and  engineers,  who  might 
work  side  by  sidu  without  trouching  on  each  other's  lielil. 
So  far  as  the  <liscussion  had  gone  Dr.  Reid  had  every  reason 
to  bo  satisfied  with  it.  Tlie  paper  had  opened  up  a  new  sub- 
ject for  thought,  and   no  doubt  Dr.  Reid  would  be  willing  to 
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give  any  further  information  in  writing,  with   a  view  to  its 
being  incorporated  in  the  "  Proceedings." 

Dr.  liKin,  aftiT  acknowledf;iiig  the  vote  of  thaiikR,  Said  ho 
couid  not  possibly  reply  in  ditail  to  the  criticism.  In  reply 
to  a  ((uestion  juit  by  tho  prosidont,  he  saiil  it  did  not  follow 
that  because  the  coal  did  not  have  a  chemical  effect  it  there- 
fore perfoi  inetl  a  purely  niecliunica!  oper.-ition.  Il  provltied 
a  home  for  I  he  nitrifying  orjranisnis,  and  it  hail  been  shown 
that  coal  was  a  suitable  niLMliiim  for  the  ;^rowth  of  that 
organi.sm.  Ho  thankoil  Mr.  Cameron  for  the  kind  way  in 
which  he  had  received  his  remarks.  As  to  the  principle  of 
applying  sew.age  aa  fresh  as  jjossible,  he  had  spoken  of  putre- 
factive organisms  only  with  reference  to  sewage.  If  sewage 
wore  exposed  to  a  process  of  putrefaction,  oxygen  was  re- 
moved and  the  nitrifying  organism  were  deprived  of  the 
means  of  carrying  on  their  work.  That  was  what  he  meant 
by  his  remarks  on  .Mr.  Cameron's  process  as  violating  tho 
great  principle  of  sewage  disposal  by  em|iloying  both  sets  of 
organisms.  In  reply  to  Mr.  Kayrs,  he  wished  to  say  that  there 
wa.s  no  time  to  deal  in  a  single  paper  with  the  subject  as 
suggested  with  reference  to  preliminary  treatment.  Ho  had 
tho  greatest  possible  hope  in  these  rapid  filters  now  coming 
into  use,  and  anticipated  that  in  time  they  would  be  able  to 
abolish  chemical  precii)itation  altogether.  Turning  nest  to 
the  observations  of  Mr.  Corbctt,  ho  had  only  just  discovered, 
since  writing  his  paper,  that  Mr.  Dibdin  had  modilieil  his 
opinion  in  regard  to  water-logged  (ilter.s  in  the  manner  n-- 
lerred  to,  but  he  unilerstood  that  the  chango  of  opinion  had 
reference  only  to  the  rough  or  preliminary  lilter,  and  not  to 
the  ordinary  lilter. 

On  the  conclusion  of  this  discussion  it  was  agreed  that  Mr. 
lilackshaw's  paper  should  be  taken  as  read,  and  then 

Mr.  A.  T.  Oavis  (.Shrewsbury)  proposed,  and  Mr.  John 
Prick  (Birmingham)  secondeil,  a  vote  of  thanks  to  the  county 
councilforthe  use  of  the  council  chamber.  Tliey  congratulated 
the  council  on  the  possession  of  such  a  splendid  chamber. 

The  members  and  visitors  then  adjourneil  to  the  Swan 
Hotel,  where  an  excellent  luncheon  had  been  provided  by  Mr. 
Blackshaw,  to  whom  a  hearty  vote  of  thanks  was  accorded 
on  the  motion  of  the  president. 

We  now  append  the  lirst  portion  of  Mr.  Blackshaw's 
paper : — 

PARTICULARS   OF  SOME  MUNICIPAL 

ENGINEERING  W>1RKS   DESIGNED   AND   CARRIED 

OUT   AT  STAFFORD.* 

COXSTRUCTION    OF  A  StlAFT   AND    BoRING  AT   ENSOXMOOR. 


By  W.  Br,ACK.SHAW,  assoc.m.inst.c.e., 
Borough  Engineer  and  Surveyor,  Stafford. 

[Mr.  William  BlucUslmw,  a.m.t.c.k.,  was  cducnted  at  the  Modern 
Gmmmar  Scliool,  at  AbiccIesliuUl,  Ins  native  i)lrtre,  and  after  remaininjj 
two  5'ears  Willi  liis  father,  a  IniilUer  find  coiitriii-tor,  went  to  Molboarne, 
Australia,  iintl  served  fnur  yearn  under  the  Into  Mr.  C  Maiile.ston, 
Oovernment  euKiueer,  IieinKeiitr'iKed  on  the  water  .lupply  works  of  tho 
City  of  Jlelhournc,  the  bridge  over  the  river  Yarra  Yttrraat  Kichmond, 
laying  out  streets,  drninnge,  &c.  On  hia  return  to  Knj^lHiid  he  again 
joined  his  fatherin  carryiugout  several  iniportunt works,  ineludiug tlie 
erection  of  the  county  police  station,  at  Maceleslield,  under  >Ir. 
Nit'hnllrt,  the  county  surveyor  of  Chester,  and  whs  afterwards  ap- 
pointeil  borough  .surveyor  nf  Congleton,  in  which  cnpncity  he  carried 
out  many  iinprovenients,  including  nn  important  widening  and  re- 
building of  property  in  a  narrow  and  congested  part  in  tiie  centre 
of  the  town.  He  also  laid  out  the  public  park,  containing  20  acres, 
with  gate  lodge  and  rondwiiy  ;  constructed  a  girtier  bridge  nppruiich 
from  tho  town  across  the  river  Itmie  to  the  park  and  other  miiniciiml 
works  ;  designed  and  carried  out  the  water  supply  works  fur  the  town 
and  adjoining  districts,  being  in  part  a  pumping  and  in  part  a  gravi- 
tation scheme  ;  and  constructed  sewerage  at  Congleton.  Here  private 
practice  was  allowed,  and  Mr.  blackshaw  designed  and  erected  the 
Mossley  vicarage  house,  silk  and  other  mills  and  warehouses,  villas, 
\c.  Mr.  Hlnckshaw  was  appointed  to  StiitTord  in  ISSi.nnl  has  recon- 
structed over  forty  streets,  designed  and  carried  out  the  water  supply 
works,  public  batlis  and  sewerage  works,  prepared  plans  for  an  isola- 
tion  hospital,  laid  out  the  (Joton  Kield  estate  of  70  acres  for  building 
purposes,  and  has  carried  out  other  general  improvement  works,  such 
as  street  widening,  river  embanking,  improvements  to  market  build- 
ings, artesian  borings,  &c.  Mr.  Hlacksliuw's  able  and  untiring  services 
have  been  thoroughlj'  appreciated  by  tho  council  and  the  community 
he  serves.  Before  closing  this  brief  biographical  sketch  of  his  pro- 
fessional career  we  should  like  to  add  our  testimony  to  Mr.  Blackshaw's 
constant  readiness  to  givo  information  and  assistance  to  those  who 
haveoccnsion  to  apply  to  him.  I 

•  Population,  20,000;  area,  1,08»  acres  ;  rateable  value,  jC53,7M, 


Tho  Bite  of  this  shaft  and  boring — 
constructed  in  1887,  on  the  estate  of 
the  Earl  of  liarrowby,  of  Sandon 
Hall,  Staffordshire,  for  the  purpose  of 
obtaining  a  supply  of  pure  water  for 
.Stafford — is  three  miles  N.N.K.  of 
Stafford.     • 

The  Koleclion  of  this  site  was  largely 
duo  to  tho  alleged  purity  of  artesian 
water  iiccidenttilly  tap|ied  when  boring 
for  coal  in  Iblii,  details  of  which  have  been  preserved,  and 
from  which  boring  water  is  known  to  have  overflowed  for 
a  long  time  after  the  search  for  coal  had  ceased,  and  after 
some  considerable  time  had  elapsed  the  boring  was  plugged 
to  prevent  the  water  overflowing  tho  land.  The  town  eonncil 
was  further  strengthened  in  the  selection  of  this  site  by  the 
absolute  certainty  of  the  Hunter  Sandstone  existing  at  a 
known  depth,  and  the  professional  advice  obtained  thereon — 
1  i:.,  "That  when  the  Bunter  Sandstone  is  reached,  there  is 
good  reason  to  believe  that  an  abundant  supply  of  pure  water 
would   be  fonnd." 

The  site  is  278  ft.  above  ordnance  datum,  and  the  geologi- 
cal features  of  tho  locality  arc  well  defined,  and  are  known  as 
tho  New  Red  Sandstono  formation,  with  a  fault  or  disloca- 
tion in  a  direction  ni'arly  north  and  south,  about  a  mile  to 
the  eastward  of  Stafford  and  Ensonmoor.  The  fault  is  a 
great  geological  feature  of  tho  district,  and  the  depths  of 
the  ditVerent  beds  of  rock  that  have  been  depressed  on  one 
side,  or  thrown  up  on  tho  other,  vary  from  about  600ft.  to 
1,000  ft.  On  the  east,  or  npthrow  side  of  the  fault,  tho 
Keuper  Sandstones  are  exposed  at  the  surface,  whilst  on  the 
west,  or  downthrow  side  of  the  fault,  the  Keuper  Marls  are 
at  the  site  of  the  shaft  and  boring  48.5  ft.  thick,  overlying 
the   Keuper  Sandstone. 

The  upper  part  of  the  shaft  is  11  ft.  internal  diameter,  con- 
structed through  clay  and  loamy  sand  to  a  depth  of  25  ft.,  and 
lined  with  14  in.  brickwork  set  in  Portlatid  cement  mortar  ;  at 
this  depth  coarse  drift  gravel  lift,  in  thickness,  yielding 
400,(K)0  gallons  of  very  hard  water  per  twenty-fonr  hours,  to 
case  out  which  02  ft.  in  depth  and  !)  ft.  in  diameter  of  cast- 
iron  cylinders  were  inserted,  each  ring  being  4  ft.  in  depth, 
east  in  eight  sections,  and  bolted  together  in  position  in  the 
shaft;  these  cylinders  telescoped  12  ft.  into  the  upper  brick 
part  of  the  shaft,  backed  tip  with  tough  clay  puddle.  From 
the  base  of  this  bed  of  gravel  the  sinking  was  carried  down 
to  a  depth  of  10.")  ft.  in  dry  liard  rock  marl,  all  of  which  bad 
to  bo  blown  with  dynatnite  ;  and  on  exploding  two  shots  at 
this  depth  an  inrush  of  water  to  the  shaft  took  place,  which 
continuous  steam  pumping  and  notch-board  gauges  showed 
to  amount  to  80O,UO0  gallons  per  twenty-four  honra  of  ex- 
cessively hard  but  otherwise  pure  water.  From  this  depth 
the  sh.aft  was  lined  with  brickwork  to  the  underside  of  tho 
cast-iron  cylinder  in  the  upper  part  of  tho  shaft,  on  the  com- 
pletion of  which  sinking  was  resumed,  and  lo  ft.  in  depth  of 
cast-iron  cylinder  used  to  shut  out  this  large  volume  of 
water  ;  and  in  order  to  proceed  with  the  sinking  butts  of  the 
stoutest  leather  Iiad  to  ho  lixcd  to  jirotect  tho  sinkers  from 
the  force  and  colduess  of  the  water  that  was  continually  roll- 
ing over  the  cylinder  into  tho  shaft  from  tho  fissured  marls 
20ft  (i  In.  in  thickness,  through  which  the  shaft  wa<  carried. 
At  a  depth  of  ITii  ft.  a  thin  seam  of  rock-salt,  f!  in.  in  thick- 
ness, was  met  with,  but  no  other  salt  appeared  either  abovo 
or  by  sinking  or  boring  liolow  this  particulnr  seam  in  tho 
marl,  and  the  shaft  terminated  at  a  point  14  ft.  below  the 
seam  of  rock  salt,  being  a  total  depth  of  lilOft.  ficun  the 
surface  of  tho  ground,  lined  with  brickwork  or  cylinders 
throughont. 

The  upper  mails  havinij  been  passed  through  to  a  depth 
of  litOft.,  it  was  decided  lo  proceed  from  this  point  with  a 
small  trial  boring,  for  which  purpose  a  Gin.  guide  tube  was 
fi.>ced  from  the  bottom  of  the  shaft  to  the  surface  of  tho 
ground,  to  enable  the  boring  operations  to  be  carried  on  from 
tho  top  of  the  shaft.  A  ."lin.  diamond  boring  was  carried 
froin  tho  bottom  of  the  shaft  to  a  ilepth  of  483  ft.  from  the 
surface,  where  the  sandstono  was  reached  and  water  over- 
flowed ;  the  boring  was  continued  to  a  depth  of  8.'jU  ft.  from 
the  surface,  and  was  lined  with  steel  tubes  through  the  marls 
and  ().")  ft.  into  the  Keuper  Sindstone  to  effectually  seal  out 
the  water  from  the  marls.  Some  of  tho  marl  and  most  of 
the  sandstone  "cores"  aro  preserved  for  inspection. 

This  small  boring  with  lining  was  completed  in  twenty-two 
days  and  nights  ;  the  actual  cost  was  as  follows  : 

210ft.  of  guide  tubes  and  tlxing  in  shaft  at  Os 

000  ft.  of  boring  from  bottom  of  shaft  at  lOs.  fid.     ... 

391  ft.  of  lining  tulws  Ht  6s.  

One  special  shoe  piece  with  lockringnDdexpanding 
screw  length  5  ft.  

iris  5  0 
Immodiatoly  the  sandsUoie  was  perforated  by  tho  boring 
crown  water  began  to  oveillow  at  the  surface,  slowly  at  first, 
but  increasing  as  the  boring  proceeded  until  the  yield  was 
4'.!, 000  gallons  per  tnenlyfour  hours,  and  when  (rated  by 
steam  pumping  coiilinnonsly  for  twenty-one  days  and  nights 
tho  yiehl  fioni  this  small  boring  was  a  little  over  KH.1.0(.I0 
gallons  per  twenty-four  hours,  and  tho  quality  of  tho  water 
was  pronounced  by  an  eminent  London  analyst,  after  careful 
qnantitativo  analysis,  "  to  bo  of  excellent  qnnlily  for  all 
purposes." 
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The  quantity  and  quality  of  the  water  from    thia  small 
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Section  of  Shaft  and  Boring  at  Ensonmoor. 

bnn'ng  being  considered  satisfactory,  the  town  council  deter- 
mined to  proceed   with   a  larger  boring,  which  was  cariied 
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out  on  the  diamond  boring  system,  IS  in.  in  diameter,  lined 
■with  17-in.  steel  tubes  to  a  depth  of  515  ft. ;  from  this  depth 
the  boiiiig  was  reduced  to  15  in.  in  diameter  to  a  depth  of 
615  ft.,  and  from  615  ft.  to  915  ft.  in  depth  the  boring  was 
12  in.  in  diameter. 

The  time  occupied  in  the  constiuction  of  this  boring  was 
218  days,  and  the  cost  was  as  follows  ; — 

£    t.  d. 
Fixing  lUOft.  of  tuhes  (from  the  corpoiation  stock) 

in  shaft     

Guide  rods,  and  concrete  at  bottom  of  shaft 

Boring  18  in.  dinmeter  325  ft.  Bin.  at  eos 

15in.        „         100ft.     „  50.5 

344  ft.  Gin.  of  17-ii].  lining  tubes  at  30a 

One  special  shoe  piece        

One  wntPrticrht  cap  piece 

ruddle  at  bottom  of  shaft 

£1,001  11    8 

Duiing  the  time  the  boring  was  passed  through  the  sand- 
stone water  of  e.\cellent  quality  continued  to  overtiow  until 
the  last  2  ft.  were  perforated,  when  the  water  greatly  in- 
creased ill  Tolumoand  was  slightly  charged  Kitli  salt,  and  on  a 
careful  inspection  of  thu  bottom  "cores"  by  a  geological 
expert  he  declaied  that  the  "cores"  showed  a  distinct 
"  joint,"  or  "fanlt  plane,"  in  the  rock  that  had  been  per- 
forated, releasing  a  strong  spring  estimated  to  yield  over 
1,000:OCO  gallons  of  water  per  twenty-four  hours,  slightly 
impregnated  with  salt,  instead  of  the  pure  water  which  is 
invariably  found  in  those  excellent  water-bearing  rocks. 

The  intlux  of  this  salt  spring  proved  fatal  to  the  under- 
taking as  a  source  of  water  supply  for  Stafford,  and  was  at 
once  abandoned. 

The  brackish  water  is  still  ovei flowing,  and  "cores"  of 
marl  and  sandstone  froni  the  large  boring  are  also  preserved 
for  inspection. 

Watp-.r  Sdppi.y   tt'oRKS. 

ll'eW  ut  MilforJ. — After  the  failure  of  the  boring  at  Enson- 
moor as  a  source  of  water  supply  for  Stafford,  attention  was 
then  directed  to  the  east  side  of  the  great  fault,  where  the 
conglomerate  beds  are  exposed  at  the  surface,  and  the  well 
at  Milford  is  constructed  in  the  conglomerate  of  the  New  Red 
Sandstone  formation,  on  a  plot  of  land  containing  14.000 
superficial  yards,  adjoining  the  Trent  Valley  section  of  the 
London  and  North-VVestern  Railway  at  Milford,  being  the 
north-west  end  of  Cannock  Chase.  It  is  5  miles  from 
Stafford,  and  2.j0ft.  above  ordnance  datum,  being  about  3  ft. 
belovf  the  surface  of  the  Market-squ.are  at  Stafford. 

The  site  is  of  irregular  form,  enclosed  with  brick  and  stone 
walling,  with  gate  entrance  from  the  road  between  Milford 
and  Tixall.  The  buildings  consist  of  engine-room,  boiler- 
room,  coal  and  oil  stores,  and  cottage  residence  for  the  en- 
gineer in  charge  of  the  works. 

The  well  is  10  ft.  6  in.  internal  diameter,  .30  ft.  in  depth, 
constructed  with  cast-iron  cylinders  pnt  together  in  sections, 
and  lined  with  brickwork  set  in  Portland  cement,  being 
practically  an  ironclad  well,  thoroughly  watertight  all  round 
to  prevent  percolation  of  surface  water,  whilst  the  inflow  of 
water  is  through  the  bottom  of  the  well,  where  it  rises  with 
considerable  force. 

It  was  originally  intended  to  construct  the  well  at  least 
■10  ft.  in  depth,  but  the  temporary  steam  pum])Ing  machinery 
provided  for  the  sinking  being  unable  to  raise  the  inflow  of 
water  at  a  depth  of  30  ft.,  sinking  ceased,  the  pumps  at  that 
time  raising  over  1,000,000  gallons  of  water  per  twenty-four 
hours. 

The  pebble  beds  have  been  proved  by  a  5-in.  boring  near 
the  well  to  a  depth  of  197  ft.  from  the  surface  of  the  ground. 

The  water  ascends  fi'oni  the  bottom  of  the  well  with  some 
force,  and  to  prevent  pebbles  from  entering  the  well  and 
wind-bores  of  the  pumps,  the  bottom  is  covered  with  cast- 
iron  grating. 

The  top  of  the  well  is  covered  with  stone  slabs  on  rolled 
gilders,  worked  and  fixed  in  sections  for  convenient  removal. 

The  analyst's  report  on  the  character  and  composition  of 
the  water  is  as  follow  : — 

Public  Analtstb'  Laboratory, 

IG  VlCTOBIA-STHBET, 

WOLVEHHAMPTOB", 

S6th  May,  IS9I. 
Certiticate  to  tlie  Tt.wn  Council,  Stafford. 
Sample  of  water  from  the  Banter  Conglomerate  Formation. 

GHATNS    PEP.   IMPF.KIAl,   GAI.I.OK    OK    PARTS    PER    "0,000. 

Total  solid  matter  dried  at  212  deg.  Fahr IG'IO 

Free  and  saline  ammonia      0'002 

Albuminoid  ammonia  0*001 

Nitrogenou.'*  nitrates  and  nitrites 0'29 

Combined  chlorine      0*98 

O.x.vgen  absorbed  in  four  hours  at  SOUeg.  Fahr,         ...  0"005 

Injurious  metallic  contaminHtion  none 

Colour  through  2  ft very  pale  bluish  tinge 

Transparenc.v good 

Hardness  before  boiling       0'21  deg. 

after       „  60O  deg. 

In  all  respects  this  is  an  excellent  water  for  a  town  supply. 

K.  W.    T.    JOHES,    F.t.C, 

Cottnli/  Aualt/it, 
Buddings  at  Pumping  Station. — The  engine-room  is  inter- 
nally 43  ft.  long,  29  ft.  wide,  16  ft.  to  the  square,  open  to  the 
roof,  with  subways  round  the  engine  beds  and  pump  chamber 
used  as  a  fitting  shop  and  store-room.  The  boiler-room  is 
40  ft.  Icng,  20  ft.  wide,  16  ft.  to  the  square,  and  open  to  tlie 
roof. 

Tho  boiler  chimney  is  60  ft.  high,  and  the  corporation  have 
undertaken,  under  heavy  penalties,  that  there  shall  be  prac- 
tically no  discoloured  smoke  emitted  therefrom. 
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The  cottage  ccmtaiiis  a  i):ulimr  15  ft.  by  lift.,  siltiug-i'Oom 
14  ft.  by  14.  ft.,  kitchen  14  ft.  by  10  ft.,  eiitranco  loliby  0  ft. 
Gin.  wide,  with  pantry  and  tlie  usual  outolliceson  thesi'O'iud 
floor,  and  three  bed-roomaon'the  liret  floor  of  the  same  dimen- 
sions as  the  correspondinpj  rooms  on  the  ground  floor.  The 
upper  storey  of  the  cotta{;o  is  constructed  in  the  half-timbered 
style  of  arcliitecturo;  the  rest  of  the  buiidinf^s  are  of  red 
pressed  bricks  with  stone  dressings,  and  the  roofs  arc  covered 
with  Brosoloy  tiles. 

PHn:pinij  Miichineni. — -The  ouKiues,  boilers,  pumpa  and  all 
appendages  thereto  from  the  bottom  of  the  well  to  the  air 
vessel  are  in  dnjilicato,  and  each  set  of  machinery  ia  capable 
of  doing  the  whole  of  the  work  required  to  supply  the  town 
with  water. 

The  engines  are  horizontal  and  condensing,  2:iin.  by  4<lin., 
right  and  left  handed,  with  expansive  gear  variable  by  hand 
whilst  running,  tised  side  by  side;  and  the  arrangement  of 
the  machinery  is  sucli  that  cither  engine,  boiler  or  pump  mnj' 
be  worked  to  do  tlic  full  duty,  when  the  other  engine,  boiler, 
or  pump  may  be  dismantled  or  under  repair,  or  the  engines 
and  pumps  may  be  coupled  and  run  together.  The  dnty 
of  each  engine  with  its  pump  is  to  raise  675  gallons  of  water 
per  minute  from  the  well  and  force  the  same  through  the 
15-in.  raising  main,  776  yards  in  length,  to  the  reservoir, 
having  its  top  water  level  'SS'S  ft.  above  the  engine-room 
floor.  The  total  lift,  from  the  bottom  of  the  well  to  the  top 
water  level  in  the  reservoir,  is  265  ft. 

Each  pump  is  double-acting,  20  in.  by  4Sin.,  rams  14  in.  in 
diameter,  of  the  bucket  and  plunger  type,  driven  from  the 
fly-wheel  shaft  by  a  strong  pair  of  spur  pinions  2  ft.  Oin.  in 
diameter  into  spur  wheels  8  ft.  Gin.  in  diameter.  The  latter 
is  a  mortise  wheel  geared  up  with  "  Hornbeam  "  teeth. 

The  revolutions  made  by  the  pumps  are  automatically  re- 
corded by  a  self-registering  counter  attached  to  the  outer 
end  of  each  fly- wheel  shaft,  which,  when  worked  out,  gives 
the  number  of  gallons  of  water  raised  from  the  well. 

The  main  pumpa  are  erected  in  a  separate  chamber  under 
the  engine-room  floor,  with  auction  pipe  connection  to  tlie 
well. 

The  air  vessel  is  19  ft.  high,  U  ft.  in  diameter,  fixed  outside 
the  engine-room  at  the  lower  end  of  the  rising  main. 

The  total  weight  of  the  machinery,  including  air  vessel 
but  exclusive  of  llio  boilers,  is  100  tons. 

All  valves  and  other  working  parts  that  require  inspection 
or  repair  are  so  arranged  that  they  can  bo  easily  removed. 

An  overhead  travelling  crane,  with  which  to  lift  H  tons,  is 
fixed  in  the  engine-room,  for  the  purpose  of  lifting  and  re- 
moving any  parts  of  the  machinery  for  inspection  or  repair. 

All  moving  parts  of  the  nuichinery  are  securely  fenced  with 
caat-iron  standards  and  bra-s  rails. 

Uright  spanners  ai'e  provided  to  fit  every  nut  on  the  engine 
and  pump  work  ;  each  engine  has  an  indicator  attached 
thereto;  there  are  two  steam  gauges  connected  with  the 
boilers,  two  vacuum  gauges  in'conneetion  with  the  air-pump 
condenser,  one  pressure  gauge  showing  the  depth  of  the  water 
in  the  reservoir,  a  well  gauge  to  indicate  the  varying  head  of 
water  in  the  well  during  pumping,  all  fixed  on  polished 
nmhogany  tablets  in  the  engine-room,  so  that  the  engineer 
can  at  all  times  observe  tho  aonditiona  under  which  the  well, 
reservoir  and  machinery  aro  working  without  leaving  the 
room. 

The  boilera  aro  fi.ved  in  a  separate  room  communicating 
■with  the  engine-room  by  an  enclosed  porohway,  and  aro  of 
the  Lancashire  type,  25  ft.  long,  6  ft.  6  in.  in  diameter,  the 
internal  fluss  being  2  ft.  4i  in.  diameter,  with  Ave  Galloway 
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conical  cross  tubes  in  eacli  Hue,  and  Adamson'g  flanged  joints 
throughout. 

Tho  shells  are  made  with  Staffordshire  plates  of  approved 
brand,  and  tho  Hues  of  Lowmoor  iron.  The  fire  grates  have 
improved  smoke-consuming  fire  bars  and  bridge  plates,  and 
each  boiler  ia  fitted  w  itli  the  usual  appendages,  inclading  in- 
jectors, water  and  steam  gauges,  two  lock-ups,  and  one  dead 
weight  safety  valve,  &c.,  to  each  boiler. 

The  dampers  are  worked  by  pulleys,  chains  and  balance 
weights  from  the  stokery.  Each  boiler  was  tested  by  hydraulic 
pressure  to  1201b.  per  square  inch,  and  guaranteed  to  bear 
a  constant  working  pressure  of  60  lb.  per  squaro  inch. 

The  following  duplicates  aro  always  on  hand — viz.,  a  set  of 
main  pump  buckets  and  valves,  same  for  amall  pumpa,  a  valve 
of  each  description  throughout  the  engines,  bolts,  nuts,  &c. 

Reaervuir. — The  underground  covered  service  reservoir  ia 
constructed  on  a  plot  of  land  containing  1,000  superficial 
yards,  situate  on  tho  higher  part  of  the  Stafford  Plantation, 
adjoining  the  Satnall  Hill,  Cannock  Chase,  776  yards  distant 
from  and  within  the  same  fenced  enclosure  as  the  pamping 
station. 

The  floor  of  the  reservoir  is  46b  ft.  above  ordnance  datum 
and  2i:i  ft.  above  the  Market-square  in  Stafford.  The  water 
pressure  varies  from  SO  lb.  to  100  lb.  on  the  square  inch,  and 
is  at  all  times  sufficient  to  overtop  with  considerable  force 
the  highest  buildings  in  Stafford. 

Internally  tho  reservoir  is  !(S  ft.  by  56  ft.  by  17  ft.  depth  of 
water,  equal  to  a  capacity  of  577,000gallon3,  being  more  than 
sufficient  for  overnight  consumption,  thus  avoiding  the  neces- 
sity (except  in  cases  of  emergency)  of  night  pumping ;  neither 
is  it  considered  desirable  to  store  a  largo  volume  of  water, 
but  to  use  it  as  fresh  from  the  well  as  possible. 

The  inner  walling,  pier.s,  pillai's  of  reservoir,  inner  walling 
of  entrance  and  valve  chambers  are  constructed  with  selected 
Staffordshire  brindled  bricks,  set  in  Harrow  lime  mortar, 
backed  up  with  strong  I'ortland  cement  concrete.  All  in- 
ternal and  external  angles  of  the  brickwork  to  the  interior 
of  the  reservoir  are  rounded  or  covered  to  facilitate  cleansing 
operations.  The  floor  ia  constructed  entirely  with  Portland 
cement  concrete. 

Tho  reservoir  is  covered  with  a  combination  of  Bt«e 
girders,  supported  on  brick  pillars  and  Portland  cement  con- 
crete, laid  with  just  suflicient  fall  from  the  centre  to  dis- 
charge the  rainfall.  The  topis  covered  with  Limmcr  asphnlte. 
Through  ventilation  ia  secured  by  a  number  of  cast-iron 
gratings,  covered  with  woven  copper  gauze,  built  iu  the 
walling  between  the  ground  lino  above  the  top  water  level 
and  under  the  top  covering. 

The  ovorllow,  washout,  inlet  and  outlet  valve  chambera 
and  all  tlie  working  arrangements,  aro  constructed  at  one  en 
of  and  outside  tho  reservoir  to  be  emptied  for  cleansing  o 
repair  without  interrupting  the  continuous  supply  of  wat« 
to  the  town.  The  site  is  enclosed  with  unclimbable  fencing 
with  gate  entrance  from  the  Chase  side. 

It  ia  also  intended  to  con.-!truct  a  larger  service  reservoir 
on  the  higher  part  of  Colon  Field,  within  the  Borough  of 
Stafford,  to  secure  a  supply  of  water  to  the  town  in  the  event 
of  a  fracture  or  other  accident  occurring  on  the  line  of  main 
between  the  present  reservoir  and  Stafford. 

ll'ii'tr  ildins. — The  straight  pipes  have  turned  and  bored 
joints,  and  tho  open  parta  of  tho  sockets  oi-e  filled  with  hot 
lead,  and  well  caulked  up.  Tho  bonds,  branches  and  other 
special  pipes  have  lead  joints.  All  tho  pipes,  special  castings 
and  all  other  appendages  aro  coated  internally  and  externally 
with  Dr.  Angns  Smith's  so'atien. 
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Internal   Dia-  -.,r„-„u*  . 
meter  ot        F«'g!>''  P^.' 


Pipes 

in  inches. 

15 

12 

9 

8 

7 

6 

5 

4 

3 


lineal  yard 
in  lb. 

350 
252 
159 
135 
112 

93 

75 

56 

42 


„    ;.I  Metal, 

ac.uare']nch.I'-^^°f'-'^- 


260 

U 

260 

1 

260 

ifuU 

260 

J  bare 

260 

T^full 

260 

7 
10 

260 

J  full 

260 

3 

8 

260 

-i^ 

In  crosaing  bridges,  railways  and  culverts  the  mains  are 
enclosed  in  larger  cast-iron  pipes,  which  are  embedded  iu  and 
covered  with  strong  concrete,  and  an  expansion  joint  with 
sluice  valve  is  attached  to  the  mains  on  each  side  of  every 
such  crossing. 

PARTICOLARS  OF  STRAIGHT   CAST-IRON  WATER  MAINS. 

To  carry 

Head 

in  feet 

vertical. 

600 

600 

600 

600 

600 

600 

600 

600 

600 

A  15-in.  pumping  or  rising  main  is  laid  from  the  air  vessel 
at  the  pumping  station  to  the  reservoir,  with  reflux  and 
sluice  valves  at  convenient  points.  At  the  reservoir  there  is 
an  arrangement  of  valve  whereby  the  water  may  be  pumped 
directly  into  the  distributing  main  or  reservoir,  as  may  be  re- 
quired. 

A  12-in.  distributing  main  is  laid  from  the  reservoir  along 
the  main  road  through  Milford  to  the  centre  of  Stafford,  with 
lesser  mains,  varying  from  9  in.  to  3  in.  in  diameter,  in  the 
by-streets  and  outside  districts,  with  sluice  valves  at  every 
street  end  and  other  convenient  points.  Hydrants  are  placed 
about  70  yards  apart  in  the  more  populous  parts  and  about 
150  yards  apart  in  the  suburban  parts. 

Besides  Stafford,  water  is  supplied  to  Milford,  Brocton, 
Walton,  Weeping  Cross,  Radford,  Queensville,  which  places 
are  on  or  near  to  the  12-in.  arterial  main,  also  Moss  Pit,  Rowley 
Park,  Dean's  Hill,  Tilliugton  and  Marston,  to  the  north  and 
west  of  Stafford. 

Over  24  miles  of  mains  have  been  laid  in  connection  with 
the  undertaking,  and  the  water  pressure  in  the  town  is  about 
1001b.  on  the  square  inch. 

Service  Pipes. — The  service  pipes  are  galvanised-iron  steam 
tubing  attached  to  the  mains  by  ferrule  connections  inserted 
under  pressure  and  protected  by  cast-iron  caps,  and  continued 
to  within  1  ft.  of  the  sides  ot  the  streets  at  the  cost  of  the 
corporation,  at  which  point  a  stop-tap  with  chamber  and  sur- 
face cover  is  fixed,  which,  with  the  remaining  ssrvice  pipes 
and  fittings,  are  inserted  by  authorised  plumbers  at  the  cost 
of  the  property  owners. 

The  total  cost  of  the  undertaking,  including  the  cost  of 
two  abortive  attempts  to  obtain  a  supply  of  water  from  deep 
borings  at  Stafford  Common  and  Ensonmoor,  has  been  £43,000. 
The  works  were  opened  in  March,  1890,  and  have  yielded  a 
continuous  supply  of  water  since  that  time;  but  as  a  water- 
carriage  system  of  sewage  is  now  being  adopted,  it  will  be 
requisite  to  obtain  a  larger  supply  by  deepening  the  well  and 
altering  the  pumping  plant,  which  work  will  be  shortly  carried 
out,  together  with  the  erection  of  a  fitting  shop,  at  a  further 
cost  of  about  .£3,UOO. 

TABLK    SHOWING  WATER  CONSUMED  A\n  COST  OF    RAISING    SAME 
FOR  THE  YEAR  ENDED  25TH  MARCH,  1897. 

Gallons  per  bead 
Gallons.  per  day. 

Domestic  purposes yG,6AG, 852  or  about  11x4 

Trade       5,605,600) 

Street  watering,  fllisbing,  &c.      2,183,000  J-  20,470,600  „  2-40 

Public  baths,  institutions,  &c.     12,G92,000J 


Per  1,000,000 

Farthings  per 

gallons. 

1,000  gallons. 

£     !.  d. 

£    s.    d. 

rf. 

Wages        

...     247    0  10 

= 

2    2    3i 

2-03 

Fuel 

...     2S7    8    0 

=; 

2    9     U 

2-357 

Oil  and  waste 

...      42  12  10 

^ 

0    7    35 

•319 

Repairs,  toola,  Ac. 

...     123  17    S 

= 

112 

1-061 

Total 


117,117,152 
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Total  cost  ...     701     8     1         =         6  19  10  =         1-438 

The  following  summary  of  the  working  for  the  year  ended 
the  31st  March,  1897,  may  be  interesting  to  some  readers. 

The  expenditure  on  revenue  account,  including  depreciation, 
is  £1,S36,  an  increase  of  £199.  The  principal  items  contri- 
buting to  this  increase  are  maintenance  and  repairs  of  mains 
and  services,  £60;  and  rates,  &c.,  £128.  The  latter  is  caused 
by  the  very  large  increase  of  assessment,  which  took  effect 
only  in  the  second  half  of  tlie  year,  so  that  a  further  increase 
of  expenditure  under  this  head  may  be  looked  for  next  year. 

The  income  from  water  rentals  amounts  to  £4,022,  an  in- 
crease of  £57.  The  domestic  supply  and  the  supply  outside 
the  borough  have  yielded  £4Sand  £59  respectively  more  than 
in  last  j'ear ;  but  the  non-domestic  supply  shows  a  decrease 
of  £48.  In  view  of  the  fact  that  practically  all  the  dwellings 
in  the  borough  are  supplied,  the  growth  of  revenue  from  the 
domestic  supply  must  necessarily  be  small  and  gradual ;  but 
the  falling  off  in  the  itemof  non-domestic  supply  is  indicative 
either  of  a  decrease  of  trade  or  the  exercise  of  economy  in 
the  use  of  the  water ;  and  the  latter  seems  to  be  the  true  ex- 
planation. The  non-domestic  supply  includes  that  of  the 
public  institutions,  which  shows  a  largely  diminished  con- 
sumption, whilst  the  decrease  in  the  consumption  for  trade 
purposes  is  likewise  attributable  to  economy  and  to  the  utili- 
sation of  other  sources  of  supply. 

The  income  from  fittings,  &c.,  shows  a  reduction  of  £70, 
which  is  explained  by  reason  of  the  smallness  of  the  number 
of  new  consumers. 

The  total  income  is  £4,064,  a  reduction  of  £14.  Adding 
this  to  the  increase  ot  expenditure  of  £199,  we  have  a  decrease  ■ 
of  £213  iu  the  gross  profit,  which  amounts  this  year  to  £2,228. 

The  latter  sum  has  been  carried  to  profit  and  loss  (nett 
income)  account,  and  added  to  the  balance  ot  £45  brought 
forward  from  last  year,  making  £2,273  for  distribution.  £300 
have  been  applied  iu  repayment  of  loans,  £1,334  have  been 
paid  for  interest  on  loans,  and  £81  for  income  tax,  leaving  a 
balance  of  £558. 

Last  year,  with  the  larger  sum  available,  as  shown  above, 
the  sum  of  £200  was  carried  to  reserve  fund,  and  £500  were 
transferred  to  the  district  fund,  in  reduction  of  tlie  general 
district  rate.  As  it  is  found  that,  in  consequence  of  the 
increasing  expenditure  of  the  other  departments,  the  rate 
for  the  current  year  will  require  as  mucli  assistance  from 
this  department  as  it  received  last  year,  it  is  projiosed  to  omit 
to  carry  any  sum  to  reserve  fnnd  this  year  and  to  transfer  to 
the  district  fund  the  same  amount  as  last  year,  £500,  and  to 
carry  forward  the  balance  ot  £58. 

The  amount  expended  during  the  year  on  fixed  plant 
account  is  £17,  making  the  total  cost  of  the  works  to  date 
£42,906,  of  wliich  £42,000  have  been  raised  on  loan. 

The  sums  debited  to  doprociatlon  account  amount  this 
year  to  £25ij,  including  £2i(j  fi>r  tlie  cost  of  the  boring  at 
Milford  to  ascertain  if  an  augmented  supply  can  he  obtained 
on  that  site,  the  result  of  which  is  satisfactory.  The  balance 
at  credit  of  that  account  is  £1,001.  The  balance  at  credit  of 
reserve  fnnd  is  £50(_). 

The  balance  sheet,  showing  the  liabilities,  and  the  pro- 
perty, assets  and  outlay  ot  the  department,  is  self-explanatory 
and  calls  for  no  comment. 


Gkoiogical  Map  of  Stafford  Waterworks  District. 
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Our  report  will  bo  continued  in  our  next  issue,  when  we 
shall  give  the  remainder  of  Mr.  Blackshnw's  paper  with 
additional  snpplement  illustrations,  an  account  of  the  visits 


to  interesting  places  and  works  in  the  town,  and  shall  al»o 
give  the  excellent  paper  contributed  by  Mr.  Bell  desoriptivo 
of  the  gas  and  plectrioity  works. 


Disinfection : 

PHYSICAL,    CHEMICAL    AND    MECHANICAL. 

By   W.   M)BLK  T\VKIiVETltKK.S.» 


Countless  ages  ago,  when  this  world  was  in  a  state  of  in- 
candescence, it  may  safely  ho  assumed  there  was  no  need  of 
disinfection  nor  of  disinfreling  apparatus.  If  ordinarily- 
accepted  theories  as  to  the  future  be  correct,  equally  sanitary 

c  onditions  will  ultimately  prevail.  The  intermediate  period 
8  one  in  which  the  once  molten  and  vaporised  elements  have 

become  transformed  into  myriad  forms  of  animal  and  veeo- 
table   life.     Man,  representing   the  highest   typo   of  earthly 

1  ife,  lincls  in  his  world  some  things  pleasant  and  good,  others 
pleasant  but  perhajts  not  gootl,  and  many  neither  one  or  the 
other.  In  the  last  category  may  bo  ]ilared  the  products, 
organic  and  inorganic,  which  are  appropriately  dealt  with  by 
disinfection. 

HISTORY. 

The  practice  of  disinfection  has  been  traced  back  to  very 
remote  times.  There  is  ample  evidence  showing  that  primi- 
tive man  endeavoured  not  only  to  hide  evil  odours  by  the 
agency  of  perfumes,  but  to  tleatroy  direct  causes  of  iiifcction 
by  chemical  substances.  I'liblic  worship  in  the  earliest 
days  was  attended  by  practices  based  on  an  intelligent  per- 
ception of  the  value  of  di.sinfection.  So  far.  indeed,  were 
habits  of  cleanliness  inculcaletl,  that  hygiene  formed  nn  im- 
portant part  of  the  various  i-eligiona  of  the  world. 

The  most  remarkable  in.itance  of  this  alliance  between 
"cleanliness  and  godliness"  is  to  bo  found  in  the  Mosaic 
laws,  framed  about  the  year  1(500  B.r.,  which  contains  pre- 
cise hygienic  regulations  for  the  person,  dwelling  and  camp. 
These  laws  also  direct  the  avoidance  of  blood  and  unclean 
meat  as  articles  of  diet,  and  the  isolation  of  those  suffering 
from  contagious  disease.  Blood  is  well  known  to  be  the 
most  putrescible  constituent  of  meat,  and  the  Hesh  of  the  pig 
is  extremely  apt  to  harbour  parasites,  a  tendency  not  lessened 
by  the  very  cosmopolitan  palate  possessed  by  this  familiar 
but  thoughtless  animal.  There  is  no  doubt  that  the  Levilical 
laws  have  proved  a  most  important  factor  in  maintaining  the 
permanency  of  the  Jewish  race. 

The  ancient  Greeks  were  well  acquainted  with  the  uses  of 
sulphur  as  a  disinfectant,  and  the  ancient  Komans  thoroughly 
appreciated  the  advantages  of  good  ventilation,  water  supply 
and  drainage.  Their  practical  good-sense  w.as  also  evinced 
by  the  appointment  of  state  physicians  in  their  towns  and 
cities. 

It  is  disappointing  to  find  that  after  the  advent  of  Chris- 
tianity the  civilised  world  suffered  a  relapse  with  regard  to 
this  branch  of  social  science.  Owing  to  monkish  superstition, 
epidemics  and  diseases  came  to  be  regarded  as  dispensations 
of  Providence,  which  it  would  be  sinful  to  combat  save  by 
prayer  and  penance.  As  a  consequence,  the  people  became  far 
less  cleanly  in  their  modes  of  life  than  the  Jews  and  heathen. 

The  state  of  London  in  mediieval  times  cannot  have  been 
particularly  agreeable  from  a  modern  point  of  view,  consider- 
ing the  absence  of  proper  drainage,  of  ventilation,  and  of 
pure  water.  During  the  eighteenth  century  some  improve- 
ments were  effected,  but  these  advances  in  the  dii-ection  of 
sanitation  were  made  without  precipitate  haste  and  in  such 
a  manner  as  to  cause  no  violent  shock  to  the  feelings  of  the 
most  conservative.  In  1832  an  outbreak  of  cholera  in  London 
directed  attention  to  questions  of  sanit.ation  and  disinfection, 
resulting  in  the  tirst  of  a  series  of  measures  which  have  done 
so  much  to  render  Ijond(m  one  of  the  healthiest  amongst  tlie 
cities  of  the  world. 

IHFIMTIONK. 

Up  to  the  middle  of  the  present  century  disinfection  in 
the  proper  sense  of  the  word  was  hardly  considered.  In  fact, 
the  well-known  dictionary  of  Dr.  Johnson,  published  in  17.S."j, 
neither  contains  the  word  "disinfect"  nor  nnj- of  its  deri- 
vatives. The  nearest,  approach  is  the  word  "fumigate,"  to 
perfume  by  smoke  or  "  vapour." 

Prior  to  the  universal  acceptance  of  the  germ  theory  the 
word  disinfectant  was  used  cliicBy  to  denote  substances  with 
the  power  of  absorbing  eflluvia,  or  of  "masking"  noxious 
odours  by  other  odours  of  more  powerful  and  sonuHimes  of 
less  unpleasant  character.  The  labours  of  a  devoted  band  of 
scientists  have  during  recent  years  given  to  the  world,  not 
only  the  germ  theory,  but  the  prsictical  science  of  bacteri- 
ology. In  the  light  of  their  discoveries  it  will  be  seen  that  a 
true  disinfectant  should  go  directly  to  the  root  of  the  evil 
and  absolutely  kill  tho  organisms  causing  putrefaction  or 
producing  disease.  It  is,  however,  convenient  to  retain  the 
use  of  the  word  disinfectant  as  a  generic  term,  including  true 
disinfectants  (or  sterilisers),  deodorants  and  antiseptics. 

MODKS    OK    ni81NKK(  TION. 

Disinfection  may  bo  effected  in  any  of  the  following 
modes  :  First,  by  establishing  physical  conditions  unfavour- 
able to  tho  e.vistence  of  germs;  second,  by  the  employment 
of  agents  causing  chemical  changes  in  germs  and  volatile 
Bubstanoes  contained    in    tho  air;  and  third,  by  the  use  of 


mechanical  disinfectants  which  absorb  substances  of  in- 
jurious character.  Natural  and  artiBcial  filtration  are 
included  in  the  last  class,  although  their  effect  is  exclusion 
rather  than  destructions  of  germs.  The  various  modes  of 
disinfectants  and  their  practical  application  will  be  referred 
to  later ;  but  first  it  will  be  useful  to  consider  briefly  the  con- 
stitution and  characteristics  of  the  germs  which  have  to 
be  dealt  with  and  tho  conditions  unfavourable  to  their  pro- 
duction. 

nACTKRlOLOGV. 

Bacteria,  or  microbes  as  they  are  popularly  termed,  are 
minute  unicellular  organi.sms,  the  cells  being  transparent 
and  colourless,  with  an  enveloping  membrane.  The  con- 
tents are  protoplasmic,  and  there  is  no  nucleus.  Microbes 
occupy  so  low  a  position  in  the  system  of  evolution  that  it 
is  difficult  to  locate  them  with  certainty  in  either  the  animal 
or  vegetable  kingiUun.  Some  anthorities  boldly  describe 
them  as  plants,  others  speak  of  them  as  "  living  creatures," 
but  cautious  writers  tnore  generally  use  tho  safe  and  non- 
committal term  "  micro-organism."  Micro-organisms  are 
variously  classified  as  follows :  Saprophytes,  growing  on 
dead  substances;  and  parasites,  on  living  bodies.  Parasites  are 
divided  into  :  Obligate  parasites,  incapable  of  existence  apart 
from  the  body  ;  and  faculative  parasites,  capable  of  life  both 
on  and  apart  from  the  body.  Further,  micro. organisms  are 
spoken  of  as  ectogenous,  only  occurring  outside  tho  body  ; 
endogenous,  only  existing  inside  and  ambigenus,  existing 
either  outside  or  inside. 

Another  classification  divides  these  organisms  into, 
1,  aerobes,  unable  to  live  without  oxygen;  2,  obligate 
anaerobes,  unable  to  live  with  oxygen ;  3,  faculative 
anaerobes,  alile  to  live  with  or  without.  The  latter  are 
naturally  the  most  troublesome  to  extirpate. 

Bacteria  are  distinguished  as  to  their  physical  forma  by 
tho  terms:  1,  cocci;  2,  bacilli;  3,  spirilla.  Cocci  are  sub- 
divided into  mono-cocci,  diplo-cocci,  and  tetra-cocci.  occur- 
ring singly  and  in  groups  of  two  and  four  respectively ;  sar- 
cine,  symmetrically  groups  of  eight;  staphyto-cocci,  nisisses 
or  clusters  ;  strepto-cocci,  strung  together  in  chains  ;  spirilla, 
divided  into  vibrios,  or  "comma  bacilli  "  ;  and  spirochoetoe, 
true  sjiirilla  ;  some  types  have  atenn;e  and  are  motile. 

The  multiplication  of  bacteria  takes  place  either  by  fission 
or  by  formation  of  spores.  In  the  csise  of  fission  the  in- 
dividual cell,  when  of  full  size,  splits  in  tho  centre,  and  if  tho 
"  dauglitor  cells"  do  not  lucak  away  a  group  is  formed.  In 
spore  form.ation  the  greater  part  of  the  contents  collects 
at  one  point,  forming  the  spore.  Tho  remaining  portion  of 
the  cell  perishes  and  the  mature  spore  remains. 

Spores  have  remarkable  powers  of  resisting  chemical 
agents,  beat,  cold,  hunger  and  thirst.  The  process  of  multi- 
plication is  extremely  rapid  ;  generation  succeeds  generation 
within  periods  of  time  measured  by  minutes.  The  nnmbcr 
of  bacteria  theoretically  developed  in  forty-eight  hours  from 
a  single  specimen  is  no  less  than  2,S0  billions.  It  is  fortunate 
various  circumstances  tend  to  limit  so  reckless  a  tendency  to 
over-population. 

PATHOtiENIC   AND    NON-PATHOGENIC   FORMS. 

As  a  class  micro-organisms  are  distinctly  unpopular.  In 
fact  it  is  probably  not  exaggerating  matters  to  say  that  the 
self-respecting  citizen  has  no  better  opinion  of  a  microbe 
than  an  ordinary  police  magistrate  has  of  a  cyclist.  Microbes 
suffer  in  public  estimation  owing  to  the  mischievous  results 
of  misdirected  energy  on  tho  part  of  a  small  proportion  of 
their  number,  known  as  pathogenic  or  disease-producing 
varieties. 

It  must  not  bo  supposed  that  micro-organisms  are  alto- 
gether undesirable  creations.  On  the  contrary,  they  perform 
many  most  useful  functions.  To  one  type  is  attributed  tho 
conversion  of  sugar  into  alcohol.  This  perhaps  may  not  be 
universally  accepted  as  useful  work,  but  is  counterbalanced 
bv  the  fivct  that  another  variety  converts  alcohol  into  vine- 
gar. Microbes  also  effect  tlie  decomposition  of  animal  and 
vegetable  matter,  thereby  releasing  elements  for  further  use 
in  tho  growth  of  vegetation.  The  formation  of  nitrates  and 
nitric  acid  in  the  earth  is  .also  due  to  their  action. 

If  it  were  not  for  the  work  of  bacteria  the  earth's  surface 
would  bo  cumbered  with  the  undecom|>osed  remains  of 
animals  and  plants,  and  the  soil,  deprived  of  its  sources  of 
fertilisation,  would  become  barren  and  incapable  of  support- 
ing tho  inhabitants  of  tlie  world. 

The  ultimate  effect  of  putrefaction  or  decomposition  by 
microbes  is  purification,  organic  matter  being  resolved  into 
carbonic  oxide,  hydrogen,  ammonia,  nitrates,  &c.  Oiiriug 
transition,  however,  poisonous  substances  are  formed,  and  if 
microbes  have  tho  opportunity  of  malliplying  in  the  body 
disease  is  produced,  not  so  much  by  tho  organisms  them- 
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selves  as  by  mechanical  irritation,  the  prevention  of  nutri- 
tion, and  the  excretion  of  toxics  into  the  blood. 

Millions  of  tiny  unseen  creatures  such  as  these,  both  harm- 
less and  harmful,  attend  our  every  action.  They  exist  in  the 
food  we  eat  and  the  water  we  drink,  and  live  in  our  streets, 
offices  and  homes,  even  in  our  very  flesh  and  blood,  cease- 
lessly performing  the  work  for  which  they  were  created  by 
an  intelligence  wiser  and  more  far-seeing  than  oar  own.  In 
their  world  are  no  strikes,  no  agitations  for  shorter  hours,  no 
movements  save  those  of  continuous  labour  and  of  uninter- 
rupted overtime.  Under  such  circumstances  it  is  but  natural 
that  injury  should  in  certain  oases  be  caused  to  animal  life. 
The  remedy  is  to  be  found  in  the  exclusion  and  extermination 
of  undesirable  types  and  in  the  limitation  of  their  influence. 
These  objects  have  been  greatly  facilitated  by  the  microbial 
examination  of  air,  water  and  earth. 

COLLECTING. 

Various  forms  of  apparatus  are  used  for  collecting  and 
studying  the  characteristics  of  microbes  in  air.  The  germs 
are  received  in  a  suitable  vessel,  through  which  a  measured 
quantity  of  air  is  drawn  by  means  of  an  aspirator  of  an  air 
pump.  Three  well-known  types  of  such  apparatus  may  be 
mentioned  :  (o)  Pouchet's,  collecting  on  a  glass  plate  smeared 
with  glycerine;  (6)  Frankland's,  collecting  in  a  tube  coated 
with  gelatine  ;   (c)   Petri's,  collecting  in  a  sand  filter. 

Frankland's  and  Petri's  apparatus  have  facilities  for 
enabling  the  operator  to  ascertain  if  all  germs  in  the  air 
have  actually  been  collected  ;  Frankland's  apparatus  has  two 
plugs  or  filters  of  glass  wool,  the  second  of  which  should 
contain  no  germs.  Petri's  sand  filter  should  contain  no 
germs  in  the  second  or  lower  section. 

Water  and  earth,  of  course,  require  no  such  apparatus  for 
their  examination. 

CULTIVATION. 

Next  to  the  process  of  collection  comes  cultivation,  per- 
formed by  placing  the  germs  collected  in  media  composed  of 
gelatine,  agar-agar,  broth,  potatoes,  &c.  The  operation  is 
frequently  assisted  by  means  of  an  incubator,  which  is  a 
water-jacketted  box  of  sheet  metal  lagged  with  felt,  having 
glass  doors,  water  gauge,  thermometer,  and  a  thernio-regu- 
lator  regulating  the  supply  of  gas  used  for  heating.  The 
regulator  is  actuated  by  the  rise  and  fall  of  a  column  of 
mercury,  and  a,  by-pass  is  provided  so  that  the  flame  need 
never  be  entirely  extinguished. 

STERILISING. 

All  experiments  are  conducted  with  the  greatest  precautions 
for  ensuring  the  absence  of  all  living  germs  other  than  those 
nnder  immediate  examination.  All  apparatus,  water  and 
media  are  sterilised  before  use. 

The  sterilising  apparatus  employed  is  practically  a  model 
disinfector,  and  the  practice  of  bacteriologists  is  therefore 
extremely  valuable  in  determining  the  eSiciency  of  disinfec- 
ting apparatus  on  a  large  scale.  In  sterilisation  hot  air  at  a 
temperature  of  about  300  deg.  Fahr.  and  steam  at  212  deg. 
Fahr.  are  employed.  The  hot-air  steriliser  is  an  air- 
jacketted  metal  chamber,  usually  heated  by  gas,  provided 
with  thermometers  to  inner  and  outer  compartments,  and  a 
thermo-regulator. 

Koch's  steam  steriliser  is  a  copper  vessel,  producing  steam 
from  a  water-pan  by  means  of  gas.  The  lid  is  loosely 
fitting,  to  prevent  pressure  of  steam.  The  apparatus  has 
gauge  glass  and  cock,  thermometer,  and  a  false  wire  bottom, 
and  inner  pan  with  wire  bottom  in  which  objects  are  placed 
for  treatment.  results. 

The  results  of  the  experiments  show  that  large  numbers 
of  germs  exist  in  the  air,  the  quantities  varying  according 
to  position.  Dr.  Fischer  found  that  at  120  miles  from  land 
sea  air  is  practically  free  from  germs.  Dr.  Frankland  tested 
2  gallons  of  air  in  each  of  the  positions,  with  these  results  : 
Norwich  Cathedral,  at  300ft.  height,  seven  organisms;  at 
180ft.  height,  nine  organisms;  at  ground  level,  eighteen 
organisms.  Primrose  Hill :  At  top,  nine  organisms,  at 
bottom,  twenty-four  organisms.  The  number  of  organisms 
falling  per  minute  on  a  dish  of  1  square  foot  area  gave  the 
following  figures  at  the  Natural  History  Museum  :  Morning, 
.30 ;  afternoon,  293;  Whit  Monday,  1,75.5.  The  old  adage, 
that  there  is  "  safety  in  crowds,"  seems  here  to  be  unmis- 
takably reversed. 

Germs  contained  in  air  are  chiefly  of  the  less  harmful 
species.  Water,  both  liquid  and  solid,  almost  always  con- 
tains germs,  chiefly  bacilli.  Unfiltered  Thames  water  has 
been  found  to  contain  20,000  per  cubic  centimetre,  whilst 
deep-well  water  is  almost  sterile.  The  earth  is  very  rich 
in  germs,  owing  to  natural  filtration  and  the  deposition  of 
organisms  from  air.  Floods,  both  liquid  and  solid,  contain 
microbes  in  coiisider.ablo  numbers,  owing  largely  to  contami- 
nation witli  carlh  and  insorla. 

Speaking  generally,  microbes  require  for  gi'owth  both 
moisture  and  warmth  ,-^  many  kinds  die  if  dried,  others  are 
rendered  dormant  but  revive  with  moisture.  Must  varieties 
prefor  alkaline  to  acid  solutions.  Light  kills  pathogenic  but 
helps  the  growth  of  harndess  types.  The  increase  of  the 
latter  in  water  has  a  destructive  effect  on  pathogenic  germs. 
Microbes  themselves  are  destroyed  wilh  compai-ativo  ease, 
but  their  spores  have  much  greater  resisting  powers.  Sterili- 
sation by  hot  air  necessitates  the  free  exposure  of  spores  to 
a  temperature  of  284  deg.  Fahr.  for  three  hours.  Sterilisation 
by  steam  at  212  deg.  Fahr.  is  said  to  be  effected  in  five  or  ten 
roinntes.    Boiling  is  a  fairly  effective  means  of  sterilisation. 


1.  PHYSICAL  DISINFECTION. 

.APPARATUS. 

The  earlier  types  of  disinfecting  apparatus  were  used  with 
hot  air,  and  were  similar  in  ilesign  to  the  hot-air  steriliser 
already  described,  except  that  fire  was  the  usual  means  of 
applying  heat.  The  high  temperature  necessary  for  sterilisa- 
tion and  the  length  of  time  occupied  owing  to  the  slow  pene- 
trating power  of  hot  air  were  great  drawbacks  to  the  hot-air 
system.  Another  serious  difficulty  was  the  regulation  of 
temperature  so  as  to  avoid  scorching  on  the  one  hand  and  im- 
perfect disinfection  on  the  other.  Hot-air  stoves  are  now 
practically  obsolete,  but  between  them  and  steam  apparatus 
a  connecting  link  is  supplied  by  Mason's  disinfecting  chamber. 

il/aso»',s. — This  is  a  brick-built  chamber  having  a  furnace 
beneath,  generating  steam  and  heating  the  air.  Either  dry 
or  moist  heat  may  be  used  separately  or  in  combination.  A 
damper  or  louvre  is  provided,  with  the  object  of  automati- 
cally regulating  the  heat.  All  air  leaving  the  chamber  is 
purified  by  passing  through  the  furnace,  which  is  constructed 
for  consuming  the  cheapest  forms  of  fuel.  The  apparatus 
has  been  favourably  reported  on  by  experts,  and  is  being  suc- 
cessfully used  in  many  public  institutions  in  the  North  of 
England. 

STEAM    DI.SINFF.CT0BS. 

Disinfection  by  steam  is  the  most  rapid  and  effective  means 
known,  but  there  is  an  important  difference  between  the 
operations  of  superheated  and  saturated  steam.  Experiment 
has  shown  that  superheated  steam  at  2S.5  deg.  Fah.  acting 
for  twenty-two  minutes  on  spores  of  bacillus  anthracis  had 
no  sterilising  effect,  whereas  the  action  of  saturated  steam 
at  213'80  deg.  Fahr.  for  eight  minutes  entirely  killed  a 
portion  of  the  same  cultivation. 

Saturated  steam  when  introduced  to  the  interior  of  a  dis- 
infecting chamber  condenses  so  soon  as  it  meets  any  objects 
which  are  of  lower  temperature.  The  steam  in  condensing 
becomes  a  thin  layer  of  water,  giving  up  latent  heat,  which 
is  absorbed  by  the  objects.  More  steam  then  occupies  the 
space  left  vacant  by  condensation,  and  the  same  operation  is 
repeated  until  the  whole  of  the  objects  are  raised  to  the  tem- 
perature of  the  steam  and  penetration  is  complete.  This 
result  is  usually  arrived  at  within  fifteen  minutes,  the  time 
depending,  of  course,  on  the  thickness  of  the  material  to  be 
penetrated. 

Superheated  steam,  on  the  other  hand,  being  a  perfect  gas, 
acts  simply  by  conduction,  and  is  even  slower  in  its  action 
than  hot  air.  The  only  useful  manner  in  which  superheated 
steam  may  be  employed  is  for  drying  purposes  after  disin- 
fection has  taken  place.  If  so  used  care  must  he  taken  to 
prevent  superheating  at  too  early  a  stage. 

In  modern  disinfecting  apparatus  saturated  steam  is  ap- 
plied either  under  pressure  in  a  confined  chamber  or  as  a 
coniinuous  current  through  a  chamber  having  a  suitable  vent. 

ISIachines  used  with  steam  und^r  pressure  are  of  two 
classes — viz.,  high  or  low  pressure  disinfectors. 

Condensation,  as  affecting  the  dryness  of  goods  after  dis- 
infection, requires  consideration,  and  is  variously  dealt  with 
by  the  use  of  jacketted  chambers  and  other  means. 

Lijonti'. — Probal>ly  the  best  known  apparatus  is  Washington 
Lyons'  steam  disinfector,  patented  in  1880.  The  patentee  in 
his  specification  claims  the  combination  and  arrangement  of 
an  inner  and  outer  chamber,  the  former  charged  during 
operation  with  high-pressure  steam,  the  latter  with  steam 
preferably  of  higher  pressure  to  prevent  condensation.  The 
usual  form  of  the  apparatus  is  oval  in  section,  and  doors  are 
provided  at  either  end  for  the  better  separation  of  infected 
and  disinfected  goods.  During  disinfection  the  articles  are 
placed  in  a  cage  of  wire  netting,  with  a  strong  iron  frame- 
work, fitted  on  wheels,  so  as  to  be  readily  removed.  The 
boiler  supplying  steam  is  kept  distinct,  except  in  locomotive 
types,  and  gases  exhausted  from  the  chamber  are  caused  to 
pass  through  the  boiler  furnace. 

As  now  constructed  the  apparatus  is  fitted  with  a  vacuum- 
producing  apparatus,  patented  by  Alliott  &  I'aton  in  1888. 
The  objects  of  this  auxiliary  appliance  are  to  increase  the 
rapiditj-  of  penetration,  and  to  give  greater  facility  for  effi- 
cient drying  by  the  re-evajioration  of  moisture  in  a  partial 
vacuum.  The  drying  operation  is  further  aided  by  a  current 
of  air,  preferably  heated  by  steam  pipes. 


DESTRUCTION  OF  A  TOWN  HALL. 


The  Town  Hall  of  Ayr,  stated  to  accommodate  2,000 
persons,  together  with  the  police  court  and  town  hall  organ, 
irnve  been  destroyed  by  lire,  .-md  the  flames  spread  to  a  block 
of  ilwiilling  houses  occupied  liy  firemen  and  other  servants  of 
the  corporation.  The  damage  to  the  lown  hall  is  estimated 
Hi  from  £15,000  to  £20,000. 

The  fire  king  has  thus  denuded  "  Auld  Ayr  wham  ne'er  a 
toun  surpasses "  of  its  most  imposing  building,  with  its 
splendid  spire  rising  217  ft.  into  tho  sky.  Next  to  the  proud 
lionst  of  being  tho  birthplace  of  the  jioet  Burns,  tho  royal 
borough  of  Ayr  justly  prided  itself  upon  tho  magiiilicence  of 
its  town  hall,  which  ranked  fij'st  auumg  civic  buildings  of 
Scottish  provincial  towns.  In  addition  to  being  a  fine  pile  of 
Gothic  masonry,  the  town  hall  had  for  many  years  been  the 
place  of  convening  political  meetings  and  all  the  principal 
local  gatherings, 
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The    Bacterio-Ghemical    Study   of   Sewage. 

By  W.  E.  ADENEY,  assoc.r.c.sc.i.,  f.i.c,  Curator  in  the  Royal  University,  Dublin.* 


The  object  of  the  researches  of  which  this  paper  is  the 
outcome  was  the  establishment  of  an  accurate  method  for 
the  examination  of  sewajje  waters,  by  means  of  which 
data  might  be  obtained  for  exactly  estimating  the  nature 
and  extent  of  the  problem  which  the  purification  of  the 
sewage  of  any  locality  may  present  to  the  engineer.  In 
April,  1S95,  the  author  presen'.ed  to  the  Royal  Dublin  Society 
a  paper  on  "  The  Course  and  Nature  of  Fermentative  Changes 
in  Natural  and  Polluted  Waters  and  in  Artificial  Sjlntions, 
as  indicated  by  the  Composition  of  the  Dissolved  Gases." 
The  present  contribution  is  intended  to  show  tho  practical 
results  of  the  above  researches. 

The  complete  absence  of  definite  knowledge  as  to  the  cause 
and  course  of  tho  changes  which  go  on  in  water  when  pollu- 
ting matters  have  found  their  way  into  it — those  changes 
constituting  the  passage  of  the  water  from  the  foul  to  the 
purified  condition — made  it  advisable  to  divide  the  investiga- 
tion into  three  sets  of  considerations:  ],  The  agents  or  causes 
which  by  their  operations  effect  tho  change  of  condition  of 
a  fouled  water  to  that  of  a  purified  one ;  L',  the  chemical 
characters  of  the  polluting  matters  in  a  foule'i  water,  in  bo 
far  as  they  relate  to  the  agents  effecting  change  in  their  com- 
position ;  .3,  the  chemical  characters  and  the  quantitative 
estimation  of  the  products  which  result  from  tho  operation 
of  these  agents  upon  the  polluting  matters. 

It  is  acknowledged  that  organic  matter  in  sewage  water 
is  oxidised  and  eventually  mluced  by  micro-organisms,  and 
not  by  mere  chemical  changes.  These  operations  are  termed 
bacterial  fermentation,  in  contradistinction  to  other  well- 
known  fermentative  processes.  Micro-organisms  were  be- 
lieved to  be  capable  of  changing  all  known  organic  substances, 
which  may  therefore  be  called  fermentable  bodies;  with 
these  ammonium  compounds  must  be  included. 

The  products  of  bacterial  fermentation  in  foul  waters  are 
legion,  but  the  products  formed  at  complete  fermentation  are 
few  and  simple  in  character  if  certain  conditions,  to  be  dis- 
cussed hereafter,  obtain.  These  products  are  carbonic  acid, 
water,  nitric  acid  and  minute  quantities  of  colouring  matters 
or  humus,  and  they  are  the  result  of  two  distinct  and  pro- 
gressive stages  of  bacterial  fermentation. 

The  polluting  matters  in  sewage  may  bo  divided  into  (1) 
suspended,  (2)  dissolved.  The  paper  deals  only  with  the 
latter.  These  may  be  subdivided  into  (1)  organic  coraponndg, 
(2)  ammonium  compounds. 

During  the  first  of  the  two  stages  of  fermentation  abovo 
referred  to  the  organic  compounds  alone  suffer  chemical 
change  by  the  operation  of  tho  micro-organisms.  Under  the 
conditions  above  referred  to,  and  to  be  explained  later  on, 
the  organic  matters  are  completely  broken  down  during  the 
first  stage  of  fermentation,  the  products  being  carbonic  acid, 
water,  ammonia,  and  a  relatively  small  quantity  of  organic 
matters,  not  in  the  form  in  which  they  were  originally  pre- 
sent, but  probably  in  an  oxidised,  but  certainly  in  an  altered, 
form. 

These  altered  organic  matters  may  nndergo  further  change 
with  ammonium  compounds  during  the  above-mentioned 
second  stage  of  fermentation,  and  therefore  may  be  included 
in  the  second  division  with  the  ammonium  compounds.  A 
more  accurate  division  of  the  polluting  matters  in  solution  in 
sewage  would  therefore  be  (1)  unfermented  organic  matters, 
and  (2)  fermented  organic  matters  and  ammonium  com- 
pounds. 

Instead  of  first  and  second  stage,  the  author  hereafter  uses 
the  terms  bacteriolysis  and  intrification.  Tho  results  effected 
by  the  two  successive  changes  may  be  represented  by  the 
following  table  : — 

Polluting  Matters  in  the       Products  of  Bac- 
Fresb  Rewftge.  tenolysis. 

rCarbouic        acid,~1 

I       water,  am-  I 

Unfermented    or-  |       monium      com-  | 

ganic  sub-  -^       pounds,      small  | 

stances.  I       quantities        of  I 

I       fermented      or-  | 
1^    ganic  matters.    ',■ 


Products  of  Nitriflcft- 
tion. 


.Vmmonium 
pounds. 


-1 


Same(unohanged) 


rXitrio  acid,  water 
I  and  small  quan- 
1  titles  of  carbonic 
acid.  Minute 
quantities  of  fer- 
mented organic 
matter  may  also 
remain. 


Possible        minute  Same      (probably  | 

quantities  of  fer-       unchanged}.        J 

mented     organic 

matters. 

There  now  remains  only  one  point  to  mention  before  pass- 
ing on  to  the  consideration  of  the  actual  experiments;  it  is 
tho  supply  of  atmospheric  oxygen.  Thi.'j  may  bo  regarded 
as  the  most  important  of  all  tho  conditions  requiring  atten- 
tion in  the  consideration  of  our  subject,  since  it  must  bo 
remembered  that  the  organisms  will  take  up  o.xygen  during 
the  entire  course  of  their  operations  on  the  polluting  matters, 
and  that  therefore  a  supply  of  this  gas  must  be  secured  to 
every  part  throughout  the  entire  mass  of  the  water  contain- 
ing them. 


This  difficulty  was  overcome  by  mixing  the  sewage  with 
certain  proportions  of  fresh  tap-water,  by  which  means  the 
supply  of  oxygen  could  be  easily  and  definitely  varied.  The 
manner  in  which  the  supply  of  oxygon  was  regulated  is  as 
follows  :  — 

A  strong  solution  (of  known  strength)  of  the  polluted  water 
in  tap-water  was  commcncjd  with,  in  which,  when  thoroughly 
aiirated,  the  jiolluting,  or,  to  give  them  their  more  scientific 
terra,  the  fermentable  matters,  were  in  excess  relatively  to 
the  volume  of  oxygen  dissolved  in  the  water  ;  that  is,  a  solu- 
tion in  which  the  dissolved  oxygen  was  not  sufficient  in 
quantity  to  supply  the  organisms  with  that  required  for  com- 
pletely effecting  their  operation,  or,  in  other  words,  for  com- 
pletely fermenting  the  fermentable  matter  therein.  With 
the  sample  thus  diluted  a  series  of  gradually  increasing 
dilutions  with  tap- water  was  prepared,  so  that  the  conditions 
should  gradually  become  reversed,  the  dissolved  oxygen  in 
the  higher  dilutions  becoming  predominant  in  quantity.  In 
this  way  a  series  of  solutions  was  obtained,  by  means  of 
which  it  was  possible  to  study  the  changes  rosuUing  from  the 
fermentation  of  fermentable  substances  contained  in  them, 
under  conditions  gradually  varying  from  that  in  which  the 
fermentable  substances  were  in  excess,  to  that  in  which  the 
dissolved  oxygen  was  in  excess  in  the  presence  of  the  various 
organisms  natural  to  the  water  under  examination  and  to  the 
water  employed  for  diluting. 

In  order  to  observe  the  fermentative  changes  taking  place 
in  the  above  solutions,  the  author  obtains  analytically  the 
volumes  of  the  carbonic  acid,  oxygen  and  nitrogen  ga8C«, 
and  the  weight  of  ammonia  and  nitrous  and  nitric  acids,  both 
before  and  after  the  experiment.  The  first  series  of  solu- 
tions quoted  consist  of  dilutions  of  1  in  10,  20,  -Ki  and  80 
respectively,  and  were  kept  in  stoppered  bottles  for  a  month. 
The  result  was  as  follows  ;  In  solution  1  the  entire  oxygen 
had  been  consumed  and  additional  carbonic  acid  and  nitrogen, 
in  the  form  of  ammonia,  had  been  formed  ;  but  there  were  also 
present  offensive  gases,  such  as  hydrogen,  marsh  gas,  sulphur- 
etted hydrogen,  Ac.  In  solution  No.  2  there  was  found  a 
slight  remnant  of  dissolved  oxygen,  and  carbonic  acid  and 
ammonia  had  also  been  formed,  but  there  was  also  an  entire 
absence  of  offensive  gases.  Solution  No.  'i  showed  changes 
exactly  similar  to  the  last  one,  and  there  was  a  considerable 
surplus  of  unconsumed  oxygen.  Up  to  the  present  in  none 
of  the  solutions  had  the  ammonia  been  further  oxidized  into 
nitric  acid.  Now,  as  in  this  solution  it  appealed  that  the  fer- 
mentable matters  and  the  dissolved  oxygen  were  evenly 
balanced,  the  question  occurred  whether  the  ammonia  already 
formed  could  be  further  oxidized  into  nitric  acid  by  intro- 
ducing a  further  supply  of  oxygen.  It  was  therefore  shaken 
up — i.e.,  aerated  with  the  result  that  after  a  time  nitric  acid 
was  actually  found  to  have  been  formed. 

The  most  part  of  the  paper  is  devoted  to  the  question 
whether  any  quantitative  relationship  could  be  discovered 
between  (1)  the  quantities  of  polluting  matters  originally 
present  in  the  sewage,  (2)  the  products  of  the  complete  fer- 
mentation of  these,  and  (H)  the  volume  of  oxygen  consumed 
during  the  formation  ol  these  products.  In  regard  to  these 
points  the  author  showed  that  (I)  the  products  of  complete 
fermentation  are  directly  proportional  to  the  quantity  of 
polluting  matter  originally  present,  (2)  and  the  quantity  of 
oxygen  consumed  was  also  directly  proportional.  Further, 
taking  a  solution  in  which  complete  purification  of  the  solu- 
ble polluting  matters  had  taken  place,  the  author  deduced  the 
conclusion  that  for  every  1,000  volumes  of  the  sewage  (the 
particular  filtered  sewage  used  for  the  experiment)  5S0 
volumes  of  atmospheric  oxygen  were  required  for  complete 
purification,  280  volumes  being  absorbed  for  the  first  or  bac- 
teriolystic  stage  and  3tX)  for  the  second  stage — i.e.,  nitrifica- 
tion. Now,  as  ordinary  air  contains  about  20  per  cent,  of 
oxygen,  every  l,OtK)  volumes  of  the  sewage  experimented  with 
would  have  required  1,400  volumes  for  bacteriolysis  and  l.olX* 
fornitrification  ;  total,  2,9iX)  volumes  of  air.  In  other  words, 
Ihc  setiage experimented  u-ith  required  «hout  three  (ini<r«  its  mm 
volume  of  air  for  cumplfic  2)"rifiafion. 

The  author  then  applies  the  abovo  results  to  the  considera- 
tion of  the  size  and  construction  of  artificial  filters,  and  states 
that  porosity  is  tho  most  important  factor  to  be  considered 
in  tho  selection  of  tho  most  suitable  material  for  a  sewage 
filter.  Taking  the  air  spaces  of  a  good  sand  and  gravel  filter 
at  one-third  its  total  volume,  ho  shows  that  for  complete 
purification  the  volume  of  the  actual  filtering  material  would 
require  to  be  about  -H-  cubic  yards  (or  -tl  squaro  yards  1  yard 
thick)  for  each  l,tKXl  gallons  of  the  particular  sample  of 
sewage  under  consideration. 

The  author  claims  that  the  evidence  afforded  by  his  experi- 
ments load  to  the  following  conclusious: — 

(1).  That  the  constituents  of  sewage  which  are  of  import- 
ance in  relation  to  the  question  of  its  purification,  and  that 
of  river  poUntion  are ;  (n)  Orgauic  matters  capable  of  under- 
going the  fermentative  process  of  bacteriolysis;   (!■)  organic 

•  Abstract  of  a  psppr  on  "  Bcc»nt  .idv«nc»»  in  the  Bocleno-Chonucal 
Study  of  Sewaee  and  other  Pcllut«4  Wntert,"  m  "  Minutes  of  Proceed- 
ing* of  the  Instimtion  of  Civil  Kn^ntem  of  Trelsnd."  vol.  xxv. 
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matters  incapable  cf  undergoing  this  process  for  the  reason 
that  they  have  undergone  it,  but  capable  of  undergoing  the 
process  of  nitrification  in  company  with  ammonium  com- 
pounds;  (c)  ammonium  compounds. 

(2).  That  three  distinct  processes  of  bacterial  fermentation 
may  proceed  in  a  fouled  water. 

(3).  That  atmospheric  oxygen  must  be  regarded  as  the  con- 
trolling factor  which  determines  which  of  these  processes 
may  proceed  in  the  water,  and  not  the  presence  of  any  par- 
ticular species  of  organisms. 

(4).  That  when  the  atmospheric  osygen  is  present,  as  dis- 
solved oxygen,  in  sufficient  quantity  in  proportion  to  that  of 
polluting  matter  only  two  of  the  three  possible  fermentative 
processes  can  take  place,  and  these  two  not  simultaneously 
but  progressively — viz.  (1),  bacteriolysis;   (2),  nitrification. 

(5).  That  by  bacteriolj'sis  the  unfermented  organic  matters 
are  completely  broken  down,  the  products  being — carbon 
dioxide,  water,  ammonia,  and  relatively  small  quantities  of 
organic  matters  in  a  much  altered  form. 

(6).  That  the  oxygen  consumed  and  carbonic  acid  formed 
at  the  completion  of  the  process  of  bacteriolysis  are  directly 
proportional  to  the  quantities  of  polluting  matters  originally 
present. 

(7).  That  nitrification  sets  in  only  after  the  completion  of 
bacteriolysis. 

(8).  The  nitric  acid  (and  nitrous  acid  during  intermediate 
steps  of  the  process),  water,  and  relatively  small  quantities  of 
carbonic  acid,  are  formed  during  the  process  of  nitrification, 
and  that  the  cxygen  consumed  and  nitric  acid  formed  are 
directly  proportional  to  the  quantity  of  polluting  matters 
fermented. 

(9).  That  it  may  be  concluded,  both  from  experimental 
evidence  and  from  the  cheiriical  nature  of  the  process  of 
nitrification,  that  if  the  polluting  matters  present  in  the 
water  have  already  undergone  the  process  of  bacteriolysis  no 
secondary  process,  such  as  putrefaction,  can  set  in,  even  if  the 
dissolved  oxygen  in  the  water  containing  them  be  consumed 
before  they  become  completely  nitrified  ;  and  that  hence 
fermented  organic  matters  and  ammonia  need  not  be  re- 
garded as  presenting  the  same  danger  to  waters  that  un- 
fermented organic  matters  undoubtedly  do. 

(10).  That  the  third  possible  process  of  bacterial  fermenta- 
tion— ii~.,  putrefaction — can  be  entirely  prevented  by  supplv- 
ing  all  parts  of  the  fouled  water  with  sufficient  quantities  of 
atmospheric  oxygen. 

(11).  That  when  an  adequate  supply  of  oxygen  is  ensured 
to  all  parts  of  the  water  undergoing  bacterial  fermentation, 
the  study  of  the  chemical  changes  which  go  on  in  it  during 
its  conversion  from  a  fouled  to  a  purified  condition  becomes 
one  of  great  simplicity  and  leads  to  important  and  definite 
resalts. 


ARBITRATIONS  AND  AWARDS. 


Mr.  George  Buckley,  of  Halifax,  the  umpire  in  the  recent 
arbitration  case  {see  Thk  Surveyoe.  vol.  xi.,  page  634)  re- 
specting the  compulsory  purchase  by  the  Keighley  Corpora- 
tion of  Nos.  0  and  11  North-street  from  the  trustees  of  the 
late  John  Hall,  for  proposed  street  improvements,  has  fixed 
the  amount  to  be  paid  by  the  corporation  at  £2,310.  The 
amount  originally  claimed  was  £3,450,  afterwards  reducerl  to 
£3,190.     The  corporation's  valuation  was  £1,628. 


On  May  12th,  22nd,  26th  and  29th  the  arbitration  case  of 
Ballard  v.  St.  George  Urban  District  Council  was  heard  by 
Mr.  William  Sturge,  as  umpire,  at  the  Grand  Hotel,  Bristol. 
The  claim  was  in  respect  of  177i  square  yards  of  land,  with  a 
frontage  of  130  ft.  to  Church-road.  The  land  is  at  present 
used  as  the  forecourts  of  six  old  cottages,  but  is  valuable  for 
the  erection  of  shops.  The  arbitrators  were  Mr.  J.  Thomas, 
F.S.I. ,  of  Bristol,  on  behalf  of  the  claimant ;  and  Mr.  F.  W. 
Wills,  of  Bristol,  on  behalf  of  the  district  council.  Mr. 
Vacholl,  Bristol,  appeared  for  the  claimant ;  and  Mr.  F.  E. 
Weatherbj-,  Bristol,  for  the  district  council.  Mr.  J.  J.  Ballard, 
the  claimant,  stated  that  he  proposed  to  convert  the  cottages 
and  forecourts  into  nine  shops,  which  he  estimated  to  bo 
worth  an  aggregate  rental  of  £225  per  annum  ;  and  that  the 
taking  of  the  forecourts  would  prevent  him  from  so  utilising 
his  property.  Mr.  A.  P.  J.  Cotterell,  Bristol,  estimated  the 
value  of  the  land  at  £1,.523  ]0s.;  and  Mr.  T.  Scrammcll,  F.S.I., 
Bristol,  at  £1,612.  Several  builders  and  others  were  called, 
who  generally  snpportcd  those  figures.  On  behalf  of  tlio  dis- 
trict council,  Mr.  H.  J.  AVilliams  valued  the  land  at  £.598  65.; 
Mr.  W.  Clentman,  Bristol,  at  £.559  12s,;  and  Mr.  F.  W.  Wills, 
Bristol,  at  £512.  Counsel  then  addressed  the  umpire  on  be- 
half of  their  respective  clients,  and  this  closed  the  case.  Mr. 
Sturge  has  since  issued  his  award,  which  amounts  to  £778. 


Hull. — .'Vt  a  recent  meeting  of  the  council  it  was  proposed 
that  sums  amounting  to  about  £128, 4H0  tliould  be  spent  on 
wood  paving.  According  to  the  report  of  the  borough  en- 
gineer, the  money  will  be  spent  as  follows  :  Old  Town  .section 
(Queen-street,  Market-place,  Silver-street  and  Whitcfriar- 
gate),  £6,873;  Hessle-road  section  (Midland-street,  Porter- 
Street  and   Hessle-road,  £23,089;  Anlaby-rond    section    (St. 


John-street,  Carr-lane  and  Anlaby-road),  £30,771 ;  Beverley- 
road  section  (Junction-street,  Savile  -  street,  Bond  -  street, 
Albion-street,  Prospect-street  and  Beverley-road),  £27,057  ; 
Spring-bank  section  (Spring-bank  and  JPrince's- avenue), 
£13,417 ;  Holderness-road  section  (George-street,  Charlotte- 
street,  Witham  and  Holderness-road),  £27,170. 

Portadown. — The  commissioners  are  considering  theques 
tion  of  dealing  with  the  sewage  of  Jervis-street  at  the  new 
septic  tanks,  at  an  estimated  cost  of  £250. 

OFFICIAL    ADVERTISEMENTS 

Received  Too  Late  for  Classification. 

TTRBAN  DISTRICT  COUNCIL  OF  ENFIELD. 

^  TO  CONTRACTORS. 

The  Council  invite  tenders  for  making-up  the  road  known 
as  Oakhurst-road,  Frcezywater. 

Plans  and  specification  can  be  seen,  forms  of  tender  and 
all  information  obtained,  on  application  to  Mr.  R.  Collins,  at 
this  office  any  day,  except  Saturday,  between  the  hours  of 
9  a.m.  and  5  p.m. 

Tenders  (on  the  forms  supplied  only)  to  be  sent  in  to  me 
not  later  than  noon  on  Wednesday,  the  14th  instant,  endorsed 
"  Tender  for  Oakhurst-road." 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 

T.  W.  SCOTT, 

Clerk  to  the  Council. 
Court  House,  Enfield. 

1st  July,  1897. 

RBAN  DISTRICT  COUNCIL  OF  ENFIELD. 


u 


PUBLIC  STBEET  IMPROVEMENT  WORKS. 


TO    CONTEACTOES. 
The  Council  are  prepared  to  receive  tenders  for  providing 
and  laying  about 

7,500  yards  run  of  Granite  Kerbing, 
6,500  yards  run  of  Granite  Channelling, 

550  yards  super,  of  Granite  Crossings,  and 
4,800  yards  super,  of   Footway  Paving,  in   various    public 
streets  aud  roads  within  the  district  of  Enfield. 

Specification  may  be  seen,  form  of  tender,  schedule  of 
quantities,  and  all  information  can  be  obtained,  on  application 
to  Mr.  Richard  Collins,  the  Council's  Surveyor,  at  this  office, 
anymornicg  from  9  to  11,  or  by  appointment,  on  a  sum  of  £3 
being  deposited,  which  will  be  returned  on  receipt  of  a  bond- 
Jiiie  tender. 

Sealed  tenders,  endorsed  "  Tender  for  Street  Works."  to  be 
sent  to  me  not  later  than  noon  on  Wednesday,  the  14tfi  inst. 

The  Council  do  not  bind  themselves  to  accejJt  the  lowest  or 
any  tender. 

(By  order) 

T.  W.  SCOTT, 

Clerk. 
Court  House,  Enfield. 

1st  July.  1897. 

T7ESTRY      OP      ST.      MART,     ISLINGTON. 

'  INSPECTOR  OF  ROADS. 

The  Works  Committee  of  this  Vestry  are  prepared  to  re- 
ceive applications  for  the  appointment  of  Inspector  of  Roads 
in  one  of  the  divisions  of  the  district. 

Candidates  must  have  a  practical  knowledge  of  levelling, 
masons'  and  paviors'  works,  repairing  roads,  setting  out  and 
measuring  up  works,  squaring,  dimensions,  and  making  esti- 
mates, and  none  but  those  who  have  been  engaged  in  a 
similar  capacity  need  apply. 

The  person  appointed  will  be  required  to  devote  the  whole 
of  his  time  to  the  duties  of  the  situation,  particulars  of  which 
can  be  obtained  by  application  to  the  chief  surveyor,  Mr.  J. 
Patten  Barber,  at  the  Vestry  Hall,  and  will  be  required  to 
pass  a  medical  examination  as  to  his  constitutional  fituess  for 
the  appointment. 

Salary,  to  commence  at  50s.  per  week,  rising  by  two  annual 
increments  of  5s.  per  week  to  a    maximum   of  £3  per  week. 

Applications,  in  the  handwriting  of  the  candidates,  stating 
age  and  present  employment,  and  accompanied  by  not  more 
than  three  testimonials  of  recent  date,  must  bo  delivered  to 
the  undersigned  not  later  than  12  o'clock  noon  on  Saturday, 
the  10th  inst. 

WM.  F.  DEWEY, 

Vesti-y  Clerk. 

Vestrv  Hall,  Upper-street,  N. 

"1st  July,  1897.         _       ._ 

BOROUGH  OF  DARLINGTON. 
The  Streets  Committee  of  the  Darlington   Corporation 
invite   Competitive    Designs  for  altej-ing  and  improving  tho 
slope  known  as  the  High-row,  in  the  Borough  of   D.irlington, 
for  which  they  offer  a  iiremium  of  £20. 

Particulars  of  tlie  competition  niny  be  obtained  on  applica- 
tion at  my  offices,  Town  Hal',  Darlington. 

THOMAS  SMITH, 

Borough  Surveyor. 
June  21,  1897. 
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Law  Notes. 


Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E-C, 
Bolicitor  of  tho  Sapreme  Court. 


The  Editor  xcill  he  pleased  to  answer  any  quealions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  be  addressed  to  "  The  Law  Editor,"  at  the  Offices  of 


METKorOLiS  JiANAGE.MENT  AcT  185.5,  SF.C.  85:  PrBLIC 
IIkaltu  (LoN'noN)  Act,  1S91. — Local  authorities  and  their 
officers  sliouM  bo  careful,  in  taking  legal  proceedings,  that 
they  proceed  under  tho  right  Act  of  Parliament.  In  Shore- 
ditch  Ve.^lry  v.  f<lonelcy  (N'orth  London  Police  Court)  the 
vestry  had  their  Hummons  dismissed  .ind  were  mulcted  in 
£5  5s.  cost.i  through  inattention  to  this  technicality.  The 
Bummons  was  for  neglecting  to  put  a  ventilating  pipe  from 
tho  sower,  and  tho  proceedings  were  in.stitutcd  under  tho  Act 
of  1855.  It  was  successfully  contended,  on  helialf  of  the  de- 
fendant, that  the  vestry  oiight  to  have  proceeded  under  tho 
1891  Act,  with  the  result  already  stated.  It  was  alleged 
that  tho  defendant  had  a  good  case  upon  the  merits  also — 
his  draius  being  "  perfect"  -but  this  (jnestion  was,  of  course, 
not  determined,  the  summons  failing  on  theteclinical  ground. 


Errata.—  On  p.  663  hh/c,  first  column,  line  28,  for  "  fi.TR.\ 
vires"  read  "intra  vires;"  and  in  second  column,  lino  34, 
for  "  contrast  "  read  contract." 


QUERIES  AND  REPLIES. 

New  BriLiiiNGs  :  Approval  of  Plans  :  Delay  :  Liabilitv 
OF  Local  Authority. — "  One  .\ggrieved"  writes:  D  submits 
plans  for  a  new  dwelling,  and  tho  surveyor  returns  plans 
saying  the  drainage  arrangements  are  not  in  accordance  with 
by-laws,  &c.  Tho  plans  were  altered  as  required  by  the 
medical  ofBcer  of  health,  who  then  pokes  in  his  refusal  to 
sign,  although  D  is  willing  and  has  complied  with  require- 
ments; hence  delay  and  bother  with  contractors.  Can  D  de- 
mand compensation  from  authority  for  the  losses  ho  has 
sustained  and  will  sustain  for  the  delay.  What  is  to  be  done  ? 
These  matters  should  bo  left  to  the  surveyor,  as  being  outside 
the  medical  profession. 

The  facts  are  not  stated  in  suflBcient  detail  to  enablo  me  to  judge  aa 
to  the  substance  of  the  grievance,  but  I  think  it  would  require  an  ex- 
tremely strong  case  (even  if  an  action  would  lie  at  all) ,  to  establish  a 
claim  for  damages  against  a  local  authority  for  delay  in  approval  of 
plans,    I  never  heard  of  a  claim  of  the  kind  being  brought  into  court. 


Private  Strekt  Works  .■Vct,  1802. — Mr.  Charles  R.  Fortune, 
city  surveyor,  Bath,  writes  :  Can  yon,  through  the  medium 
of  your  valuable  paper,  inform  me  as  to  the  following :  In 
the  case  of  premises  fronting  a  private  street  in  which  it  is 
proposed  that  certain  works  of  sewering,  levelling,  paving, 
&c.,  shall  be  done,  the  ownership  of  which  changes  between 
the  dates  of  the  provisional  and  final  apportionments  under 
the  Private  Street  Works  Act,  1892,  is  the  last  owner  the 
one  to  be  served  with  tho  final  aiiportionraent  ?  1  have  an 
impression  that  a  case  has  been  decided  where  it  was  given 
that  tho  owner  at  the  time  of  the  service  of  the  provisional 
apportionment  is  liable  for  the  final  charge. 

I  think  notice  of  the  final  apportionment  should  be  served  upon  the 
person  who  is  the  owner  of  the  premises  at  the  date  of  such  service. 
Sec.  13  provides  for  service  on  tho  *'  owners,"  and  although  the  expres- 
sion "  owners  for  the  time  being  "  is  not  used  in  this  section,  it  is  pro- 
vided that  the  suras  apportioned  shall  be  reco\-erable  (inter  alia)  "  in 
manner  provided  in  this  Act,"  and  sec.  11  expressly  provides  for  their 
recovery  from  "  the  owner  for  the  time  beius."  Sec.  13,  again,  pro- 
vides that  the  amount  is  to  he  a  charge  on  tho  premises  and  "all 
estates  and  interests  from  time  to  time  thereon."  Tho  scheme  of  the 
Act  appears  to  be  that  the  linlulity  (to  use  a  technical  e.\pression)  "  runs 
with  the  land,"  and  attaches  l<i  the  property  itself  and  to  its  successive 
owners,  qitd  such  owners.  It  may  bo  that  a  former  owner  who  has  been 
served  with  notice  both  of  the  provisional  and  final  apportionments, 
but  whose  ownership  has  ceased  between  the  dates  of  the  two  notices, 
would  also  be  liable  (as  well  as  tho  last  owner).  But  1  should  think 
this  very  doubtful,  and  I  am  not  aware  of  any  such  case  as  suggested 
in  the  query. 


PARLIAMENTARY  MEMORANDA. 

On  Thursilay,  in  tlie  House  of  Couuiniiis,  the  Swansealm- 
provements  and  Tramw:iys  Bill  was  read  a  soi-ond  time. 

On  Friday,  tho  Weymouth  Water  Bill  was  road  a  third 
time,  and  the  second  roading  of  tho  Highways  Hill  was  de- 
ferred till  July  12th.  Mr.  .1.  W.  Lowther's  committee  reported 
approval  of  tho  preamble  of  tho  Rathminog  and  jiathgar 
Township  Tramways  and  Improvement  Bill,  which  contem- 
plates the  borrowing  of  ,C20,0()0  for  street  widenings  and  foot- 
path construction.  £1(1.1X10  for  the  erection  of  labouring. class 
dwcdlings,  and  JUo.tXK)  for  the  completion  of  tho  town  hall, 
public  otficos  an<l  (uiblic  library. 

On  Monday,  tho  ('arnarvon  Corporation  and  Southwark  and 
Vau.\hall  Water  Bills  wore  read  a  third  time. — After  some 
discussion  the  Metropolitan  Water  Companies  Bill  was  read  a 
second  time,  Mr.  Chaplin  having  cxiikiinod  that  it  was 
brought  forward  in  pursuance  of  a  promise  which  he  made 
at  the  beginning  of  tho  Session,  as  a  more  or  less  tonijiorary 
measure  pending  tho  inquiries  of  the  Royal  Commissiou 
which  was  now  ocgaged  in  investigating  the  whole  question 
of  the  water  supply  of  the  metropolis.     He  believed  that  the 


The  Sdeveyoe.  TTTiere  possible,  copies  of  local  Acts  or  docrt- 
mcnts  referred  to  should  he  enclosed.  All  eiplanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only. 


measure  would  be  a  very  useful  one,  especially  having  re- 
gard to  the  powers  which  it  conferred  upon  the  local  author- 
ities for  the  protection  of  the  water  consumers.  In  the  event 
of  a  company  neglecting  to  fulfil  its  obligations,  tho  Bill 
would  give  to  the  consumers  a  roinody  which  did  not  at 
present  eiist. — The  Local  Government  (Aldershot  and  Farn- 
borough)  Bill  was  withdrawn. 

lu  tho  House  of  Lords,  on  Tuesday,  a  number  of  j)rivato 
Bills  were  read  a  second  time ;  and  the  Crowborough  District 
Water  Bill  was  read  ;i  third  time. — In  tho  Commons  tho 
Mauchestor  Ship  Canal  and  New  River  Company  Bills  were 
read  a  third  time.  Mr.  J.  W.  Lowther's  committee  reported 
approval  of  the  Now  Hunstanton  Water  and  Gas  Bill,  which 
coiitonii>Iates  tho  expenditure  of  the  sum  necessary  for  the 
acquisition  of  the  waterworks,  £5,000  for  the  improvement 
of  the  waterworks,  the  sum  necessary  for  tho  acquisition  of 
the  gasworks,  £5,000  for  their  improvement  and  other  earns 
for  working  capital,  additions  and  alterations. 

On  Wednesday  the  London  County  Council  (Money)  Bud 
Rathmini.'s  and  Rathgar  Township  Tramways  and  Imjirovc- 
ment  Bills  were  considered  and  were  ordered  to  be  read  a 
third  lime;  and  the  King's  Lynn  Corporation  Bill  was  read 
a  second  time.  The  second  readings  of  the  Local  Government/ 
Act  (1894)  Amendment  (No.  2),  and  District  Councils  (Water 
Supply  Facilities)  Bills  were  deferred  till  Wednesday  next,  the 
Workmen  (Compensation  for  Accidents)  Bill  till  Monday 
next,  and  the  Rivers  Pollution  Prevention  Bill  till  July  14th. 

The  Plujnhcrs*  lU'gistyation  Bill. — On  the  order  of  the  day 
for  the  consideration  of  this  measure  as  amended  by  the 
Standing  Committee  on  Trade,  General  Laurie  moved,  as  an 
amendment,  that  it  should  bo  considered  on  that  day  three 
months,  his  reasons  being  that  objections  had  been  urged 
against  tho  Bill  by  a  large  number  of  the  principal  technical 
institutions  throughout  the  country,  and  that  the  measure 
contained  no  clause  prohibiting  the  practice  of  untrained  and 
unqualified  plumbers,  while  it  would  give  to  tho  Plumbers' 
Company  a  monopoly  of  the  powers  which  it  was  intended  to 
confer.  Mr.  T.  W.  Russell,  speaking  for  tho  Government,  said 
that  it  was  not  a  Governinent  Bill,  although  the  Government 
supported  its  reference  to  the  Standing  Committeeon  Trade,  by 
whom  it  was  largely  amended  at  the  instance  of  the  Local 
Government  Board.  The  Government  approved  of  the  prin- 
ciple of  the  Bill,  but  ho  admitted  that  there  was  room  for 
improvement  as  regards  the  proposed  machinery.  After  a, 
long  discussion  the  amendment  was  negatived  by  200  to  77, 
and  after  several  other  amendments"  had  been  disposed  of 
the  debate  stood  adjourned  to  Wednesday  next,  the  only  day 
left  open  to  private  members  for  the  remainder  of  tho  session. 

Yesterday  the  Employers'  Liability  Act  (1880)  Amend- 
ment and  Belfast  Water  Bills  were  down  for  second  reading  ; 
the  Public  Health  (Scotland)  Bill  was  to  be  considered  ;  and 
the  Metropolitan  Water  Companies,  Malvern  Link  Urban 
District  Gas,  Leice.ster  Corporation,  Newport  Corporation, 
Tyne  Improvement  and  King's  Lynn  Corporation  Bills  were 
before  committees. 

To-morrow  Dr.  Farqnharson  is  to  move  that  tho  standing 
orders  be  suspended,  and  that  the  Dundee  Corporation  Bill 
be  read  a  third  time. 


MUNICIPAL  ELECTRICAL  ASSOCIATION. 

The  second  annual  convention  of  the  Municipal  Electrical 
Association  was  opened  in  Manchester  on  Wednesday,  the 
president,  Mr.  C.  H.  Wordinphani,  city  electrical  engineer, 
Manchester,  in  tho  chair.  In  his  address  the  president  said 
there  were  139  on  the  roll  of  membership,  51  being  engineers. 
After  referring  to  the  fact  that  municipal  authorities  were 
recognisiug  tho  importance  of  the  duties  discharged  by  their 
electrical  engineers,  and  in  some  cases  were  paying  adequate 
salaries,  the  president  said  in  the  case  of  small  towns,  while 
it  was  impos.sible  for  each  to  secure  siilficiont  money  to  em- 
ploy thoroughly  efficient  men,  it  would  be  well  to  have  a  com- 
bination of  sovornl  such  towns  to  obtain  the  services  of  an  ei- 
pert  engineer  to  direct  and  manngi^thcir  undertakings,  each 
:iuthority  having,  in  addition,  a  r*'sident  assistant  engineor. 
The  future  of  eleclric:il  engineering  as  a  profession  de- 
pended largely  upou  muoicipal  euginoers,  and  in  his 
opinion  the  cbass  of  c<uisultiug  engineers  upon  whom  cle- 
ponded  the  success  or  failure  of  most  electrical  enterprises 
would  in  future  bo  largely  recruited  from  their  ranks.  Tho 
president,  after  warning  engineeis  not  to  eagerly  adopt  sup- 
posed new  types  of  plant  without  thoroughly  testing  Iheai, 
spoke  of  filling  up  vacancies  in  central  stations,  and  said  that 
engineering  pupils  who  had  completed  their  education  at  a 
teclmicul  college,  and  who  had  expei<ienco  for  a  year  or  two  in 
a  mechanical  workshop,  were  the  most  suitable  for  the  pnrpo?e. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 

39.  Water  -  Finding:. — Mr.  Leicester  Gataker,  of  Bridg- 
north, Creseent-gavdeiiB,  Bath,  w-rites;  Now  that  the  flood 
ot  criticisms  on  water-finders  in  general  and  myself  in 
particular  has  somewhat  suhsidcd,  and  one  side  of  the 
question  has  been  fnlly  placed  before  the  public,  I  ask  to 
be  permitted,  in  justice  to  myself  and  my  profession,  to 
state  the  other  side.  I  need  not  deal  with  the  elaborate 
judgment  of  the  Ampthill  auditor,  by  whom  my  fees  were 
surcharged,  for  that  judgment  carefully  avoided  meeting  the 
point,  which  is,  after  all,  the  only  point  in  dispute — whether, 
as  a  matter  of  fact,  water-finders  can  find  water  and  locate 
springs  or  not.  This  point  can  only  be  decided  by  results, 
and  it  is  by  results  alone  that  I  asked  to  lie  judged.  I  have 
been  employed  to  find  water  in  different  parts  of  the  United 
Kingdom  by  many  public  bodies  and  private  persons,  and 
for  many  different  purposes  and  objects,  and  I  have  received 
testimonials — too  numerous  for  insertion  here — from  my  em- 
ployers, speaking  of  the  excellent  results  which  have  been 
obtained  by  acting  on  my  advice.  Those  testimonials  are 
from  persons  of  undoubted  veracity,  and  the  circumstances 
and  results  in  each  case  will  boar  the  minntest  investigation. 
To  any  person  interested  I  shall  be  pleased  to  forward  some 
of  my  testimonials,  which  I  have  had  printed.  It  only  remains 
for  me  to  contradict  two  misstatements,  which  have  appeared 
in  the  papers,  in  relation  to  my  work  for  the  A  mpthill  District 
Conncil.  The  first  misstatement  is  that  a  boring  to  700  ft. 
•without  result  was  made  on  my  ad^'ice.  This  is  not  tlie  fact. 
A  boring  to  a  depth  of  700  ft.  was,  I  believe,  made,  at  con- 
siderable expense,  for  a  brewery  company  long  before  I  was 
consulted  by  the  council.  If  I  had  been  consulted  by  the 
company  I  should  probably  liave  been  al:)le  to'  save  the  com- 
pany this  useless  e.tponditure.  The  second  is  that  test  borings 
were  made  on  my  advice  by  the  council,  and  that  my  pre- 
dictions were  not  verified.  This,  again,  is  not  the  fact.  At 
the  monthly  meeting  of  the  council,  held  on  Tuesday,  June 
15th,  the  chairman  of  council,  as  reported  in  The  Bedfordshire 
Mercury  of  June  19th,  said :  "  The  council  had  really  tested 
but  one  of  his  spots  ()'.e.,  the  spots  at  which  I  had  located 
springs  for  the  council),  and  that  where  ho  said  they  would 
find  a  yield  ot  2,.50O  gallons  tliey  had  actually  found  2,800. 
He  contended  that  Mr.  Gataker  had  been  treated  in  a  very 
un-English  way."  The  facts,  therefore,  in  this  particular 
case,  which  has  provoked  so  much  critism  on  the  water-finder, 
have  proved  the  accuracy  of  the  water-finder's  method.  It 
would  be  a  matter  of  great  gratification  to  me  if  the  whole 
question  were  investigated  by  some  well-known  scientific 
person  or  scientific  body,  and  to  such  I  shall  be  most  pleased 
to  give  every  opportunity  of  seeing  me  at  work  and  of  ex- 
amining the  results  of  my  method. 


QUERIES  AND  REPLIES. 

84.  Constructing  a  Sewer  Without  District.— Where  a 

local  authority  require  to  construct  a  sewer  outside  their  own 
district,  they  must,  as  provided  by  sec.  32  of  the  Public 
Health  Act,  1875,  three  months  at  least  before  commencing 
the  construction  or  extension  of  such  sewer  or  other  work  for 
sewage  purposes,  give  notice  of  the  intended  work  by  adver- 
tisement in  one  or  more  of  the  local  newspapers  circulated 
within  the  district  where  the  work  is  to  be  carried  out.  Such 
notice  shall  describe  the  nature  of  tlie  intended  work,  and 
shall  state  the  intended  termini  thereof,  and  the  names  of 
the  parishes  and  the  turnpike  roads  and  streets  and  other 
lands  (if  any)  through,  across,  under  or  on  which  the  work 
is  to  be  made,  and  shall  name  a  place  where  a  plan  of  the 
intended  work  is  open  for  inspection  at  all  reasonable  hours, 
and  a  copy  of  such  notice  shall  Ije  served  on  the  owners  or 
reputed  owners,  lessees  or  reputed  lessees  and  occupiers  of 
the  said  lands,  and  on  the  overseers  of  such  parishes,  and  on 
the  trustees,  surveyors  of  highways,  or  other  persons  having 
the  care  of  such  roads  or  streets. 

85.  Removal  of  House  Refuse. — In  reply  to  "Examinee's" 
query,  a  local  autliority  is  not  obliged  to  remove  house  refuse 
from  premises  and  to  cleanse  privies  and  ashpits  except 
when  required  l)y  order  of  tiio  Local  Government  ]?oard 
nndor  sec.  42  of  the  Public  Health  Act,  1875.  A  local  author- 
ity who  have  undertaken  tlio  removal  of  house  refuse  are 
liable  to  a  penalty  when  they  fail,  after  notice  in  writing  from 
the  occupier  of  any  house  within  their  district,  to  remove  the 
house  refuse  or  cleanse  the  privy,  aslqiit  or  cesspool  within 
seven  days.  The  amount  of  tite  ])enalty  is  5s.  per  f):)y  for 
every  day  during  which  the  d(H":nilt  continues  after  the  ex- 
piration of  (lie  snid  period  of  se\-en  days. 

86.  Sewage  Disposal  by  Filtration  Through  Ballast.— 

It  is  very  difficult  for  us  to  answer  the  queries  put  by  Mr. 
Barlow  from  the  inadequate  particulars  ho  has  furnished. 
Summarised,  his  queries  are  as  follows:  (1)  What  quantity  of 
sludge  would  accumulate  iu  the  filters  named  by  him,  assuming 
that  the  bacteria  absorbed  none  ?  (2)  To  what  use  could  the 
coke  breeze  bs  put,  assuming,  as  he  sssumeSj  that  the  filters 


will  chokein  time  ?  (3)  What  quantity  of  sludge  is  there  in  tank 
"  A"  ?  Taking  his  queries  seriatim,  we  may  point  out  that  as 
our  correspondent  has  not  informed  us  what  quantity  of  sew- 
age has  been  run  on  to  the  filters  nor  the  composition  of  the 
sewage,  which  varies  in  every  town  in  the  kingdom,  we  are 
unable,  in  the  absence  of  this  information,  to  furnish  a 
definite  answer.  An  approsimate  idea  of  the  cpiantity  of 
sludge  present  may,  however,  be  estimated  by  computing 
from  the  following  rule — viz.,  allow  1  ton  of  wet  sludge  or 
4  cwt.  of  pressed  sludge  per  day  for  every  1,000  of  the  popula- 
lation,  and  that  in  wet  shu.lge  90  per  cent,  consists  of  water 
and  10  per  cent,  of  solid  matter.  (2)  Our  correspondent  would 
be  able,  we  think,  from  a  knowledge  of  the  locality  to  deter- 
mine better  than  we  can  the  uses  to  which  the  colie  breeze 
may  be  put  in  the  event  of  its  becoming  choked.  We  might, 
however,  advise  him  that  if  the  coke  breeze  filters  "choke," 
such  will  be  due  to  carelessness  or  ignorance  in  management. 
A  chemist  of  repute,  who  has  had  experience  in  the  manage- 
ment of  such  filters,  such  as  Mr.  W.  J.  Dibdin,  should  be  con- 
sulted as  to  the  proper  methods  of  working  the  filters.  (3) 
See  our  answer  to  tjuery  No.  1. 

87.  Water  Supply. — With  reference  to  query  by  "  Pres- 
sure," we  have  to  point  out  that  numerous  formulie  have  been 
proposed  for  calculating  the  discharge  of  water  from  pipes 
flowing  full  under  pressure,  one  of  which  is  Neville's  and  is 
as  follows; — 

D  =  140  \/r  s   —  11  ^v  r  .s  =  velocity  in  feet  per  second. 
r  being  the  hydraulic  mean  depth  in  feet  and  .s  the  sine  of  the 
inclination,  or  the  total  fall  divided  by  the  total  length. 
V  multiplied  by  47'124  iJ'  gives  in  cubic  feet  the  discharge  per 
minute,  or  by  2937286  d^  the  supply  in  gallons  per  minute, 
d  being  the  diameter  of  the  pipe  in  feet. 

TCrample  :  What  will  be  the  discharge  in  gallons  per  hour 
from  a  3-in.  pipe  300  ft.  long,  with  a  head  of  water  of  30ft. 

Ansii'er : 


V  =  140  s/i  X  -}, 

V  =  140x/^- 
ti  =  140  X   i>^^V 


iiVi 


-  11   X  Mi? 
u  =  11  -  2 

V  =  9  ft.  per  second. 

r  (  =  9)  multiplied  by  2937286  d'  =  the  discharge  in  gallons 

per  minute,  and  this  multiplied  by  60  gives  the  discharge  per 

hour 

9  X  293-7286  x  -0625  x  60  =  99192  gallons  per  hour. 

When  the  pressure  of  water  is  known  at  any  given  point, 
tho  equivalent  head  of  water  at  the  said  point  may  be  found 
by  multiplying  the  pressure  in  lb.  per  square  inch  by  2'311. 
Thus  in  the  case  named  by  oui"  correspondent  the  pressure  is 
given  as  80  lb.  per  square  inch,  therefore  SO  x  2311  =  18488  ft. 
=  the  head  of  water  equivalent  to  a  pressure  of  801b.  per 
square  inch. 

88.  Provision  in  Sewer  for  Rainfall :  Sewage  per  Head 

of  Population. — In  reply  to  inquiry  by  "Juno,"  the  amount 
of  rainfall  to  be  provided  for  per  twenty-four  hours  in  main 
sewers  has  to  be  governed  by  several  circumstances — viz.,  (1) 
the  geological  character  of  the  district,  whether  of  a  pervious 
or  impervious  formation ;  (2)  the  rainfall  of  the  district  as 
registered  by  rain  gauges  over  a  series  of  years :  (3)  the 
physical  outline  of  the  district,  thus — where  the  gradients  are 
steep  the  discharge  of  surface  water  takes  place  more  rapidly 
than  in  comparatively  flat  districts ;  (4)  the  character  of  the 
paving  of  street  surfaces.  It  may  be  generally  safe  to  pro- 
vide sewers  of  a  sufiicient  capacity  to  carry  away  1  in.  of  rain- 
fall in  twenty-four  hours,  together  with  one  and  a  half  the 
maximum  quantity  of  sewage  in  six  hours,  which  should  be 
taken  at  5  cube  feet  per  head  in  twenty-four  hours. 


Municipal  Engineers  at  Eastbourne.— We  have  already 

mentioned  that  we  had  been  informed  that  the  photograph 
taken  at  the  Eastbourne  meeting  had  come  out  exceedingly  well. 
A  copy  has  now  been  forwarded  to  us,  and  wo  can  say  with- 
out hesitation  that  the  likenesses  arc  good  and  vivid.  A 
better  result  could  scarcely  lie  desired.  As  we  have  said, 
copies  can  be  had  for  3s.  each,  from  tho  photographers, 
Messrs.  G.  &  R.  Lavis,  71  .and  73  Terminus-road,  Eastbourne. 

Felons  as  Street  Scavengers.— In  an  issue  of  The  Mirror, 

d:ited  IN22,  we  h;i]i|)eii  iiponllir  followiitg  gem:  "In  Italy, 
and  in  some  p.arts  of  Germany,  it  is  the  onstom  for  felons  to 
clean  the  streets  and  to  drag  after  them  a  vehicle  which  con- 
tains filth;  they  are  always  attended  by  an  overseer,  and 
sometimes  chained  in  pairs.  It  has  been  reser^-ed,  however, 
fcu'  our  own  beloved  country  to  assign  this  menial  and  de- 
grading occupation  (so  far,  at  least,  as  relates  to  the  rope)  to 
those  imfortunate  persons  whose  only  crime  is  that  of  being 
poor." 


VVatep  Supplies 
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Municipal  Worl(  in  Progress  and  Projected. 


The  Loudon  County  Council  have  again  got  into  harness, 
bat  the  Works  Department  still  absorbs  the  lion's  share  of 
attention.  Battersea  Park  river-wall  will  be  a  big  work  if 
carried  out,  and  the  question  of  street  subways  has  again  been 
brought  up.  Barnsloy  Cor])oratiou  have  now  in  good  earnest 
started  tlicir  great  waterworks  scheme,  estimated  to  cost 
£170,000.  It  will  be  seen  that  extensive  works  are  either  in 
progress  or  projected  at  Birmingham,  Dover,  Scarborough, 
Sandwi<h,  B;itli,  \VelIin:ri'Hi  find  rMleMiil!. 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

During  the  recess  tlio  nienibera  liavo,  no  doubt,  been 
storing  u]i  energy  to  enable  thoni  to  face  t  ho  two  meetings  that 
awaited  them  this  week,  one  of  theni  being  almost  exclusively 
devoted  to  the  Works  Department,  the  fate  of  which  has 
been  hanging  in  the  Imlaiuo.  From  the  outline  of  the  pro- 
ceedings, which  wo  give  below,  it  will  bo  seen  that  the  council 
have  at  last  succeeded  in  advancing  the  matter  another 
step. 

The  Works  Department. — It  will  be  remembered  that  the 
Special  Committee  brought  up  a  series  of  recommendations, 
and  the  council  tied  on  the  first,  which  proposed  to  affirm 
the  desirability  of  the  direct  emplovment  of  labour.  On  the 
other  hand,  the  council  rejected  Lord  Onslow's  amendment 
proposing  to  wind  up  the  Works  Department  with  all  haste. 
When  the  council  met  on  -Monday  they  proceeded  to  discuss 
the  next  recommendation,  which  was  as  follows  ;  "  That  a 
Works  Board  be  substituted  for  the  Works  Committee,  such 
board  to  be  elected  forthwith,  one  member  to  be  nomi- 
nated by  and  from  each  of  the  following  committees : 
Finance,  Asylums,  Bridj,'es,  Fire  Brigade,  Highways,  Im- 
provemenls,  Ifain  Drainage,  Parks  and  Housing  of  the  Work- 
ing Classes;  and  that  in  future  years  the  election  of  members 
of  the  board  do  take  place  all  the  meetings  of  those  com- 
mittees next  to  the  ;Ust  March."  Lord  Onslow  had  given 
notice  of  an  amendment  proposing  that  steps  "  should  be 
taken  with  a  view  to  carrying  on  the  business  of  the  Works 
Department,  with  as  little  loss  as  possible  to  the  ratepayers, 
until  after  tho  election  of  the  new  council."  That  was  re- 
jected, but  tho  council  adopted  an  amendment,  standing  in 
the  name  of  Mr.  E.  White,  to  the  following  effect :  "  That  all 
works  ordered  by  the  council  to  be  carried  out  without  the 
intervention  of  a  contracior  shall  in  future  be  carried  out  by 
the  manager  of  tho  Works  Department,  who  shall  be  respon- 
sible to  the  Spending  Cninniittee  in  (lie  same  way  as  a  con- 
tractor would  be  ;  and  that  the  Finance  Committee  shall  have 
control  of  the  finances  of  the  department."  On  Tuesday 
this  question  arose  iiidirectly,  and  the  chairman  of  the 
council  had  occasion  to  rule  that  the  motion  was  both  pro- 
spective and  retrospective.  The  remaining  recommendations 
were  passed  with  more  or  less  important  .amendments.  We 
have  already  given  these  recommendations,  and  need  not 
repeat  them.  Tho  seventh  and  last  recommendation  re- 
ferred it  "  to  tlie  General  Purposes  Committee  to  make 
further  amendment  of  tho  standing  orders  by  omitting 
provisions  giving  powers  to  the  clerk  of  tho  council  to  direct 
examination  of  the  books  of  any  one  contracting  with  tho 
council  for  the  esecution  of  works,  other  than  the  time-sheets 
or  books,  or  wages  sheets  or  books."  To  this  'Mr.  E.  White 
moved  that  the  following  words  be  added  :  "  And  to  make  such 
other  alterations  in  tlie  conditions  of  conlriict,  as  will  ensure 
fair  and  just  treatment  i>f  contractor.-,  and  will  remove  the 
objections  which  many  of  the  best  Londou  firms  have  to 
tender  tnr  the  council's  work.     The  amendment  was  adopted. 

Loans. — Upon  the  recommendation  of  the  Finance  Com- 
mittee it  was  agreed  to  lend  the  Limehouse  District  Board 
£7,090  for  paving  works;  the  Islington  Veslry  £1,750  for  a 
similar  purpose;  the  Fulham  Vestry  £7,2.52  for  the  payment 
of  the  share  of  tho  cosi  of  Bishop's  Park ;  tlio  Wandsworth 
District  Board  £6,600  for  certain  street  improvements. 

Local  Improvements. — On  the  recommendation  of  the  Im- 
provements Committee  it  was  decided  that,  subject  to  local 
contribntions,  powers  bo  sought  to  carry  out  the  following  im- 
provements: Reconstruction  of  Rosenuiry  branch  liridgo  over 
the  Regent's  canal ;  continimtionof  Koehampton-street  to  tha 
new  street  proposed  to  be  furmed  in  connection  with  the  de- 
velopment of  tlie  Millbank  Prison  site  ;  widening  of  the  Albert- 
embankment  to  00  ft.  between  Vauxlialbwalk  and  Upper 
Kennington-hane;  widening  of  York-road,  llatlersea,  between 
Palcou-ro.ad  and  Jolm-street.  Tho  estimated  net t  cost  of  tho 
improvements  is  £120,(i.5O,  and  tho  council's  proportion  is 
estimated  at  £102,  tS7. 

Subways  tinder  Street.:.  T\w  Highways  Committee  sub- 
mitted an  important  report  on  subways  uniler  streets.  Mr. 
W.  Emdcn,  a  member  of  the  council,  lias  repeatedly  urged 
that  subways  ehouUl  be  constructed,  but  the  Highways  Com- 
mittee were  indisposeil  to  move  until  the  conncil  ordered 
them  to  do  so.  They  now  submitted  a  report,  in  which  they 
said  that  they  thoughtthe  council  should,  in  the  public  interest, 
seek  power  for  the  construction  of  such  a  system  of  subways 
as  it  might  hereafter  decide  upon.  The  companies  and 
others  concerned  should,  however,  ho  required  to  transfer 
their  pipes  and  mains  into  such  snbwayg  as  might  be  con- 


structed, and  to  pay  an  adequate  rent.  The  amount  of  the 
rent  might  be  settled  either  at  (a)  the  value  of  the  facilities 
afforded  for  inspection  of  jiipes  and  prompt  discovery  of  leak- 
ages, and  also  the  saving  of  the  expense  of  breaking  up  and 
reinstating  the  carriageways  in  connection  with  the  laj-ing  of 
new  or  the  replacing  of  old  pipes.  A-c,  or  (h)  half  the  annual 
charges  in  respect  of  the  subway,  inclmling  repayment  of  loan 
and  cost  of  maintenance.  The  balance  of  the  annual  charges 
might  be  borne  by  the  council,  or  the  local  authority,  "r  both, 
as  might  he  arranged,  having  regard  to  the  benefit  and  the 
actual  saving  which  would  follow  from  tho  cessation  of  the 
disturbance  to  traffic  occasioned  by  the  breaking  up  of  streeta, 
which  so  frequently  occurred  under  tin;  present  system,  and 
tho  consequent  ex|>enses  of  keeping  them  in  proper  order. 
Tho  local  authorities  generally  might,  they  thought,  be  ox. 
pected  to  give  support  to  a  Hill  on  the  lines  indicated  above 
if  introduced  by  the  coiineil;  but  the  probability  was  that 
active  opposition  would  be  offertnl  by  the  companies  which 
would  bo  affected  by  tlie  proposal.  In  view,  however,  of  the 
advantages  to  the  public  ti>  be  secured  by  the  earryiug  out  of 
the  scheme,  they  thought  that  Parliament  might  be  induced, 
in  face  of  the  opposition,  to  pass  a  measure  embodying  terms 
fair  both  to  the  companies  and  the  public,  and  they  recom- 
mended that  power  be  aeeordingly  sought.  The  report  was 
taken  back,  owing  to  some  technical  error. 

Toner  Bridge Snnthern  .i/iproach. — The  Improvements  Com- 
mittee reported  that  they  were  acquiring  as  rapidly  as  pos- 
sible  tho  property  needed  for  the  formation  of  a  southern 
approach  to  the  Tower  bridge,  and  they  had  been  in  commu- 
nication with  the  Secretary  of  State  with  reference  to  the 
re-honsing  of  tho  persons  of  the  labouring  class  to  be  dis- 
placed. They  had  now  received  the  formal  consent  of  the 
Secretary  of  State  to  the  acqnisition  and  removal  by  the 
council  of  the  buildings  required  for  the  improvement,  with- 
out any  additional  provision  being  made  by  the  council  for 
re-housing  persons  to  be  displaced,  inasmuch  as  there  were 
alre.idy  in  the  noighbouriiood  of  tho  improvement  suitable 
dwellings  and  sufficient  v.icant  accommodation  for  such  persons. 

Battersea  Park  Jiiver-WaU. — -The  Parks  Committee  rejiorted 
that  the  length  of  the  river  front  of  the  park  was  nearly  l.aOO 
yards,  or  about  j  mile,  and  the  engineer  was  of  opinion  that 
a  granite-faced  wall  with  a  granite  parapet  could  bo  con- 
structed there  for  the  sum  of  £43,500,  the  amount  provided 
in  the  estimates.  In  view  of  the  large  recurring  charge  for 
maintaining  the  existing  wall,  and  of  the  economy  that  would 
ultimately  bo  effected  by  tho  substitutiou  for  it  of  a  per- 
manent granite  embankment,  and  taking  also  into  account 
the  enhancement  of  the  appearance  of  the  park  which  must 
result  if  their  proposal  was  approved,  they  recommended  the 
council  to  ajiprove  the  estimate  to  be  submitted.by  the  Finance 
Committee,  and  to  authorise  an  expenditure.  Tho  considera- 
tion of  this  proposal  was  jiostponed  for  a  week. 

Tenders. — On  the  recommendation  of  tho  Main  Drainage 
Committee  the  tender  of  Messrs.  Easton,  -Vnderson  &  Goolden, 
Limited,  amounting  to  £588,  was  accepted  for  the  repair  of 
tho  Prince  Consort  engine  at  the  Crossness  outfall,  and  for 
the  supply  of  a  spare  frame  and  grid.  Tenders  were  also 
received  from  Clayton,  Goodfellow  it  Co.,  £760;  B.  Good- 
fellow,  £765;  Hunter  &  English,  £818;  and  R.  Moreland  & 
Son,  Limited,  £1,0.50. 

COURT  OF  COMMON   COUNCIL 

At  a  meeting  of  tho  Coiiv  of  Common  Ciinncil,  on  Thurs- 
day, a  report  was  presented  on  behalf  of  the  Music  Committee 
asking  for  authority  to  expend  £200  in  connection  with  the 
laying  of  the  fouudation-stone  of  tho  Guildhall  Scliool  of 
Music  extension.  Tho  Court  gave  the  necessary  authority. 
This  was  all  the  biisines-  of  iinv  intcri.\-.t. 

CITY  COMMISSION  OF  SEWERS 

At  Tuesday's  meeting  the  Court  appixived  of  an  arrange- 
ment for  acquiring  Messrs.  Croggon's  interest  in  16  Upper 
Thames-street  for  the  sum  of  £950.  On  the  recommenda- 
tion of  the  Sanitary  Committee  it  was  decided  to  sanction  the 
construction  of  a  now  pio|>agating  house  at  tho  cemetery,  at 
an  estimated  coat  of  £112.  A  mendier  of  tho  commission,  in 
referring  to  the  new  offices,  said  no  further  iui>gross  had  been 
made  with  the  work  of  rebuilding,  but  at  the  expiration  of  a 
week  or  ten  days  a  slart  under  the  new  contract  wonld 
bo  nmde.  Tho  n)cdic:il  officer,  in  his  fortnightly  re|K)rt, 
spoko  of  the  damage  occasioned  to  ilw  i-oof  ami  walls  of 
tlio  post-morlein  ro{>ui  at  the  cily  mortuary  by  a  lire  at  certain 
premises  adjoining  the  building,  and  rucommeudod  that  the 
engineer  be  requested  to  examine  and  rejKirl  ■whether  any 
improvement  coidd  be  made  to  the  roof,  which  was  urigionlly 
defective. 

VESTRIES   AND    DISTRICT   BOARDS. 

Battersea.— ri.e  ^.. nil.  i ion  i:i,-,  n,,   ^ui.i.ii  coiiK.m- 

fion  have  ^vl■itten  ti>  the  \esiry  inquiring  whether  the  vestry 
would  be  disposed  to  consider  the  question  of  tho  Irnns- 
ferenco  of  the  Battersea  electrio  lighting  order  to  the  cor|>om- 
tion. — It  has  been  decided  to  support  the  Islington  Vestry's 
proposal  that  legislative  powers  should  be  obtained  under  tho 
Burial  Act  to  permit  any  local  authority  to  oirect  a  crema- 
torinm. 


20 


THE    SURVEYOR  AND   MUNICIPAL 


[Jdly  2,  1897. 


Clerkenwell. — For  carrying  out  certain  works  of  sewerage 
at  Mnswell  Hill  the  Iiigliest  tender  received  amounts  to 
£7,478,  and  the  lowest  £3,051.— An  annexe  to  the  vestry  hall 
is  to  be  bnilt  on  the  site  of  the  old  vestry  hall,  at  a  cost  of 
£5,493.  Mr.  B.  E.  Nightingale,  of  the  Albert-embankment, 
is  the  contractor. 

Hammersmith. — At  the  last  meeting  of  the  vestry  it  was 
announced  that  his  Grace  the  Dnke  of  Fife,  k.t.,  accompanied 
by  her  Royal  Highness  the  Duchess  of  Fife,  will  open  the  new 
town  hall  on  Thursday,  the  22nd  inst. 

IsMngrton. — On  the  recommendation  of  the  Works  Com- 
mittee it  was  agreed  at  the  last  meeting  of  the  vestry  to 
make  an  application  for  sanction  to  borrow  a  sum  of  £5,150 
for  the  paving  of  Copenhagen-street,  between  Caledonian- 
road  and  York-road,  with  wood,  and  the  repair  and  alteration 
of  the  existing  kerbs  and  footways. 

Marylebone. — The  Works  Committee  have  been  instructed 
by  the  vestry  to  avail  themselves  of  the  present  unique  oppor- 
tunity, when  so  many  colonists,  officials  and  others  are  in 
London,  to  confer  with  those  interested  to  ascertain  whether 
it  is  not  possible  to  obtain  ecjually  serviceable  material  for 
wood  paving  within  the  British  empire  as  that  now  purchased 
from  foreigners. — The  Brush  Electric  Light  Company  liave 
given  the  vestry  notice  of  their  intention  to  apply  for  an  order 
to  supply  the  district  with  electric  light. 

St.  PancraS. — The  Baths  and  Washhonses  Committee  have 
been  authorised  to  advertise  for  a  site  in  a  main  thoroughfare 
in  the  northern  part  of  the  parish,  having  a  minimum  super- 
ficial area  of  25,000  square  feet,  with  a  view  to  the  erection 
of  two  additional  baths  and  w.ashhouses. — A  special  committee 
has  been  appointed  to  inquire  into  the  cost  of  the  work  exe- 
cuted by  the  Works  Depai-tment  snice  dispensing  with  the 
contractor  in  December,  1894. 

Wandsworth. — The  projiosed  widening  of  Mitcham-road, 
between  Park  House  and  Hamilton  Lodge,  again  come  up  for 
consideration  at  a  recent  meeting  of  the  district  board  of 
works.  It  was  stat3d  that  the  owner  was  willing  to  sell  the 
land  for  £705;  and  as  the  General  Purposes  Committee  con- 
sider it  to  be  a  metropolitan  rather  than  a  local  improvement, 
the  work  is  to  be  carried  out  and  the  county  council  asked  to 
contribute  at  least  one-half  of  the  total  cost. — A  letter  has 
been  received  from  the  clerk  to  the  county  council  informing 
the  board  that  the  proposed  widening  of  Wandsworth-road, 
Clapham,  was  under  the  consideration  of  the  Improvements 
Committee,  and  a  decision  would  probably  be  arrived  at  at 
their  next  meeting. 

PROVINCIAL  AND  GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Middlesex. — It  has  been  decided,  on  the  recommendation 
of  the  Finance  Committee,  to  make  an  application  for  sanc- 
tion to  borrow  £6,125  for  the  construction  of  a  new  road  to 
relieve  Church-street,  Twickenham. 

MUNICIPAL  CORPORATIONS. 

Barnsley. — The  hrst  sod  of  the  new  waterworks  at  Mid- 
hope  was  cut  on  June  17tl].  There  are  at  present  some 
70,000  people  dependent  upon  the  Barnsley  water  supply,  and 
under  the  new  Act  30,000  more,  who  cannot  obtain  water 
elsewhere,  are  brought  within  the  area  of  supply.  The  Ing- 
birchworth  reservoir  may  give  a  maximum  supply  of  1,250,000 
gallons  per  day,  but  the  new  reservoir  will  give  1,600,000 
gallons  per  day.  It  is  estimated  that  the  works  will  cost  the 
corporation  about  £170,000. 

Bath. — A  Local  Government  Board  inquiry  was  recently 
held  into  an  application  for  sanction  to  loans  of  £6,880  and 
£3,750  for  purposes  of  electric  ligliting,  and  £5,000  for  wood 
paving  works. 

Birmingham. — Last  week  the  lord  mayor,  accompanied  by 
the  members  of  the  Baths  and  Parks  Committee,  proceeded 
to  the  new  recreation  gi-ound  of  St.  Mark's,  which  he  formally 
opened  in  the  presence  of  a  large  crowd.  He  afterwards 
opened  an  addition  to  the  area  of  Cannon  Hill  Park,  which  is 
the  gift  of  Mr.  S.  C.  Holder. — A  contract,  amounting  to 
£314,428,  has  been  entered  into  with  Mr.  Abram  Kellett,  of 
Ealing,  for  works  at  Franklcy,  comprising  the  following  : 
Rubery  railway  and  cottages  at  the  level  crossings,  short 
length  of  aqueduct,  Frankley  reservoir,  eighteen  filters  (with- 
out sand),  pure-water  tank,  gravitation  mains  (throe)  to  the 
boundary  of  the  corporation  land,  pumjiing  station  (not  in- 
cluding engines),  the  rising  main  to  W.arley  as  far  as  the 
boundary  of  the  corporation  land,  the  I'isiiig  main  to  North- 
field  reservoir,  Norlhticld  reservoir,  ami  gravitation  main 
from  the  Northtield  reservoir  to  the  bonndiuy  of  I  he  corpora- 
tion laud. 

BrighOUSe. — On  the  recommendation  ol'  I  lie  Gas  Com- 
mittee the  council,  at  their  last  meeting,  derided  to  aro.'pt 
the  tender  of  Messrs.  W.  C.  Holmes  A  Co.,  lluilderslield,  at 
£446,  for  repairs  to  .a  gasholder  at  the  Mill-lnne  wcu'ks.  It 
was  also  agreed  to  accept  a  tender  submiMed  by  Mr.  George 
Taylor,  Brighouse,  for  the  erection  of  buildings,  Ac,  at  the 
sewage  outfall  works  at  Cooper  bridge  in  connection  with  the 
corporation's  sewage  scheme. 


Brighton. — The  town  council  have  approved  an  application 
to  the  Local  Government  Board  for  a  provisional  order  grant- 
ing the  Brighton  Intercepting  and  Outfall  Sewers  Board 
additional  borrowing  powers  to  the  extent  of  £7,000. 

Bristol. — The  Marquis  of  Dufferin  and  Ava  visited  the  city 
on  the  24th  ult.,  for  the  purpose  of  laying  the  foundation 
stone  of  the  Cabot  tower,  to  be  erected  on  Brandon  Hill,  in 
commemoration  of  the  famous  explorer's  association  with 
Bristol. 

Cardiff. — Sanction  has  been  received  to  a  loan  of  £6,000 
for  the  erection  of  a  new  public  works  depot  in  Grade-street. 
— A  report  was  submitted  at  the  last  committee  meeting,  by 
Mr.  C.  H.  Priestley,  waterworks  engineer,  upon  the  supply 
of  water  at  Penarth,  in  relation  to  which  complaints  had 
been  made.  In  order  to  give  a  sufficient  pressure  of 
water,  he  recommends  the  laying  of  new  trunk  mains  from 
Llandongh,  wheie  additional  power  is  now  required  to  pump 
the  water  into  the  reservoir.  The  cost  of  the  scheme  is  esti- 
mated by  Mr.  Priestly  to  amount  to  about  £5,000. 

Carlisle. — A  people's  jubilee  park  was  on  Tuesday  week 
dedicated  to  the  pablic  use  by  the  corporation  from  their  own 
lands.  The  park  will  in  due  course  be  laid  out  as  a  recrea- 
tion ground. 

Chester. — The  corporation  have  purchased  for  £4,060 
Beech  House  and  20  acres  1  rood  7  poles  adjoining  the  sewage 
works,  and  extending  from  tlie  river  cop  to  Bumper's-lane,  in 
view  of  the  anticipated  necessity  for  extension  of  the  sewage 
works,  and  especially  for  additional  subsidence  tanks  and 
filtering-room,  now  becoming  pressing. 

COlne. — The  town  council  have  decided  to  reduce  the  price 
of  the  gas  supplied  to  the  Trawden  district  to  Ss.  3d.  per 
1,000  cubic  feet.  The  price  was  originally  3s.  6d.  per  1,000 
cubic  feet. 

Crewe. — It  has  been  decided  to  purchase  3  acres  of 
land  near  Queen-street  for  the  purpose  of  a  recreation  ground. 

Devonport. — The  General  Purposes  Committee  have  been 
instructed  to  prepare  a  detailed  scheme  for  the  erection  of 
public  baths. 

Dover. — A  Local  Government  Board  inquiry  has  been  held 
into  a  number  of  ai^plications  for  sanction  to  a  loan  of 
£31,0tX)  for  the  construction  of  electric  tramways.  There 
was  no  opposition. 

Exeter. — A  report  of  the  Electric  Lighting  Committee,  re- 
comn-*nding  the  ligliting  of  the  main  street  from  Exo  bridge 
to  St.  Anne's  Chapel  and  Queen-street  by  electricity,  has  been 
adopted.  The  number  of  lamps  required  will  be  thirty-three, 
and  the  estimated  cost  of  the  work  is  £1,6.50. 

Halifax. — The  town  council  have  decided  to  borrow  £9,300 
for  pui'poses  connected  with  the  electric  tramway  scheme. 

Hull. — The  Town  Improvement  Committee  have  reported 
in  favour  of  opening  out  better  means  of  communcation 
between  Paragon  station  and  the  Albert  and  Railway  docks 
by  Wily  of  Mytton-street,  which  it  is  proposed  to  widen. — It 
is  understood  that  the  mayor  of  Hull  received  the  following 
telegram  from  Sir  Seymour  King,  m.p.,  on  the  22nd  inst : 
"  To  the  mayor  of  Hull. — Am  happy  to  inform  yon  my  re- 
quest is  granted,  and  Hull  is  to  be  made  a  city. — King." 

Keighiey. — The  Gas  Committee  have  accepted  the  tender 
of  Messrs.  J.  &  J.  Braddock,  of  Oldham,  for  12-in.  governors, 
lie,  and  that  of  Messrs.  Clapham  Bros.,  Limited,  for  an  addi- 
tional Livesey  washer. 

Manchester. — The  Corporation  Gas  Committee  have  ac- 
cepted till'  tender  of  tlie  West's  Gas  Improvement  Company, 
Limited,  for  the  sn]i])ly  and  erection  of  cannel  breaking, 
elevating  and  conveying  machinery,  together  with  coal 
hoppers,  measuring  chambers  and  structural  ironwork  for 
an  installation  of  eighteen  benches  of  inclined  retorts,  which 
are  being  erected  at  the  Gaythorn  station  to  the  designs  of 
Mr.  G.  B.  Stevenson. 

Middlesbrough. — A  Local  Government  Board  inquiry  was 
held  recently  respecting  an  application  of  the  town  council 
for  permission  to  borrow  £2,500  for  alterations  and  additions 
to  the  public  baths  in  the  town. 

Newcastle. — A  Local  Government  Board  inquiry  was  held 
on  June  2ltli,  in  order  to  consider  the  corjioration's  applica- 
tion for  sanction  to  borrow  the  folloAving  sums:  £5,942  for 
improvements  to  the  town  hall  buildings;  £2,615  for  recrea- 
tion ground  purposes ;  £2,460  for  market  purposes;  £1,415 
in  respect  to  public  baths  and  washhou.ses ;  £1,111  for 
hos)iital  purjicses;  and  £l,(}34  for  works  of  sewerage. 

Penzance.  —An  ajiplication  will  shortly  be  made  for  sanc- 
tion to  a  loan  of  £450  for  the  widening  of  Root-lane,  £3.5()for 
the  I'romeuado  concrete  paving,  £382  for  wood  paving  in 
St.  Clare-street,  £3,273  for  the  purchase  of  property  in  (ireen- 
stroet  (required  for  widening  luiriioses),  and  £64  for  the  lay- 
ing of  wall  r  jiipes. 

Plymouth.  Tenders  have  been  accepted  by  the  Electric 
Cominiilrc  ;is  follows:  Motor  generators,  Ac,  Messrs.  Cromp- 
tim  &  Co.,  Limited  ;  arc  lamps,  Messrs.  the  Edison  &  Swan 
Electric  Light  Company;  automatic  stokers,  Messrs.  Victor 
Coakes  &  Co.,   Limited. 
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Rawtenstall. — On  Saturday  t)ie  three  inemoriul  stuuesi  of 
the  central  firo  etation  were  laiJ,  with  Considerable  ceremony, 
by  the  niuyur,  the  ex-ni:iyur  and  the  deputy-mayor.  We 
hope  to  be  alile  to  give  an  illustrated  description  of  the  build- 
ing in  an  early  issue. 

RCChdale. — The  tend.r  of  Messrs.  'I'.  Talleisall  &  Sons, 
EUend,  h:is  been  aciH'(»ti-d  by  the  Gas  Contniitteu  for  the 
erection  of  two  cast-iron  tanks,  30  ft.  square  by  10  ft.  deep, 
and  for  supplying  thirty  cast-iron  aelf-sealing  retort   mouth- 

pieci'S  and  lids. 

Sandwich.  — Major-Ooni  nil  11.  D.  Crozier  roorntly  held  an 
inquiry,  im  lichalf  of  the  Local  Governnieut  Board,  in  respect 
to  the  town  council's  application  for  ]ierniis3ion  to  boiTow 
JE9,000  for  gas  supply  works. 

Scarborough. —The  mayor  last  Friday  laid  the  founda- 
tion stunr  of  the  new  marine  drive  and  promenade  round  the 
foot  of  Castlo  Hill.  The  drive,  which  will  i)e  4,100  ft.  lon^',  and 
will  connect  the  drives  facing  the  north  and  south  drives,  is 
estimated  to  cost  about  i,'SO,000. 

SwanSOa. — The  cor|iora(ion  have  decided,  on  the  recom- 
mendation of  the  Elect rir  Lighting  Comiriittee,  to  oppose  the 
tramway  company's  liill  now  before  I'arliament. 

Wednesbury. — The  town  council  have  passed  a  number  of 
)ilans  lor  the  construction  of  streets  on  the  Longcroft  estate. 

Worthing. — An  inquiry  was  held  last  week  respecting  .in 
application  for  sanction  to  borrow  £500  for  works  of  street 
improvement  and  £4()tl  for  w<irks  of  s(<u.m:i'j-i'. 

URBAN   DISTRICT  COUNCILS. 

Barry. — An  intpiiry  was  keld  recently  into  an  application 
for  sanction  to  liorrow  i'l.OOO  for  paving  works  in  Harry 
Dock-road  and  llolton-road,  £921  for  private  street  improve- 
ments, and  £.50(1  for  the  purchase  of  an  additional  steam 
roller.  At  the  opening  of  the  proceedings  additional  appli-  | 
cation  was  made  to  borrow  £4,051  for  new  water  services 
and  fittings,  £267  for  additional  water  services,  £2,000  for 
the  construction  of  a  water  main  from  Penycoetre  reservoir 
to  Dinas  Powis,  £1,500  for  a  new  main  from  Court-roatl  to 
the  low-level  reservoir,  and  £160  for  tho  purchase  of  laud  off 
Peny  coot  re-road. 

Bishop  Auckland. — The  conncil  have  been  nctified  that  an 
inquiry  will  shortly  be  held  by  the  Local  Government  Board 
with  respect  to  an  application  for  sanction  to  boiTow  a  sum 
of  £3,200  for  street  improvements. 

Brentford. — The  district  council  have  declined  to  appoint 
delegates  to  confer  with  the  Chiswick  Urban  District  Council 
on  the  question  of  pressing  the  Brentford  Gas  Company  to 
supplying  a  better  light. 

Cleckheaton. — At  a  recent  meeting  tlio  district  council 
referred  Ijack  a  minute  accepting  tho  offer  of  llr.  Warell  to 
sell  about  15  acres  of  land,  lying  between  Whitechapel-road 
and  Whitehall-road,  for  tho  purposes  of  a  public  cemetery, 
and  that  the  surveyor  should  prepare  a  i)lan  and  estimate  of 
the  cost  of  laying  it  out. — Plans  of  a  i)roposed  new  road  from 
AVcslgate  to  t^chol.s  were  approved. 

Cromer.— Sanctioii  has  been  receive<l  to  a  loan  of  £1,120 
for  a  nnmb.^r  of  street  improvements. — .V  report  of  the  High- 
ways Committee  recommending  the  purchase  of  an  addi- 
tion.il  water  cart,  specially  constructeil  for  discharging  into 
ntanholes,  has  been  adopted. 

Grange. — Among  llu'  miniitps  of  the  General  Pnrjicses 
Committee  passed  at  a  recent  meeting  of  the  district  council 
was  a  resolution  that,  snliject  to  the  sum  of  £1,270  being 
raised  by  subscri])tion,  the  council  adopt  a  scheme  for  tho 
erection  of  a  public  hall  and  offices  as  a  permancn  t  memorial 
of  her  Majesty's  diamond  jubilee. 

Hornsey.  — The  Health  and  llospitiil  Commiitee  have  re- 
soIvimI  to  apply  to  tlie  Local  fiovernnient  Board  for  sanction 
to  the  liorruwing  of  a  further  sum  of  £1,000  for  the  erection 
of  additional  sewer  ventilating  shafts  as  site.s  are  secured. 

Kersley. — Tt  has  been  decided  to  make  an  application  for 
sau'tioM  to  liorrow  a  sum  of  £7.')5  for  the  purpose  of  jiaving, 
kerbing,  Hagging  and  channelling  the  length  of  highway  be- 
tween the  old  and  new  bridges  at  Ringley. 

Kirby-in-Ashfield.— Tho  council  have  deferred  the  con- 
sid  'r.iticii  if  .Mr.  t'.  J.  Furse's  estimate  for  lighting  the  parish 

wit'i   (1   elrii  ilv. 

Kirby  Lonsdale.  —Negotiations  for  the  purchase  of  the 
KiiliV  Lonsdale  tias  Company's  works  by  tho  district  council 
are  making  good  progress.  The  company  has  expressed  its 
willingness  to  sell,  and  the  district  council  has  ordereil  a  draft 
agreement  to  he  ilrawn  up  on  the  following  lines:  That  tho 
price  be  lixed  by  aibitration  as  between  a  willing  seller  and 
a  willing  buyer;  that  tho  portion  of  the  works  to  be  bought 
is  that  situated  within  the  council's  district;  that  the  com- 
pany gives  every  facility  to  the  valuers  to  examine  the  works, 
Ac,  and  to  allow  inspection  of  books  ami  balance-sheets  ;  that 
each  party  pay  its  own  valuer  and  one  half  the  charges  of  the 
umpire. 

Leatherhead. — The  question  of  providing  a  small-pox 
pavilion  imonncction  with  the  joint  infectious  diseases  hospi- 
tal at  I  beam  is  being  considered  by  the  district  council. 


Leigh. — TJie  following  will  be  moved  at  an  early  meeting  : 
"That  it  is  detrimental  to  the  dignity  of  the  council  and  the 
proper  discharge  of  the  duties  of  the  council  that  smoking 
should  bo  permitted  during  the  meetings,  and  that  the  prac- 
tice bo  discontinued  in  future." 

Northam.  — .\  Local  (iovernment  Board  inquiry  was  held 
recently  into  an  application  for  sanction  ta  a  loan  of  £375  for 
works  of  sewerage. 

Northwich. — Owing  to  subsidences  consequent  upon  brine 
pumping,  extensive  renovations  of  the  free  library  and  museum 
have  been  found  necessary.  Sir  John  Brunner,  M.P.,  who 
presented  the  institution  to  tho  town,  has  offered  to  defray 
the  entire  cost,  which  will  amount  to  at  least  £500. 

Prestwich. — The  district  council  have  decided  that  no 
further  expenditure  is  to  be  incurred  on  the  filler-beds  at  tho 
sewage  works  until  the  etlluent  has  been  amilysed. 

Rowley  Regis.— The  (ienerul  Purposes  Committee  recently 
report  III  iliai  the  coat  of  the  house  drainage  in  Tividale  ward' 
h:i3  £1,(100. 

Slough.  — On  the  recommendation  of  the  Ilighways  Com- 
mittee, it  has  been  decided  that  a  quantity  of  Pennant  stone 
be  obtained  for  the  purpose  of  kerbing  a  portion  of  the  foot- 
path in  Windsor-road,  at  a  cost  not  to  exceed  £25. — The 
Drainage  Committee  recently  reported  that  the  plans,  4c.,  of 
the  proposed  new  surfnie-water  sewer  in  the  Windsor-road 
had  been  submitted  to  them,  and  they  had  decided  to  adver- 
tise fill-  tcniltrs  for  the  work. 

Tonbridge.— Mr.  G.  W.  Willcocks,  m.i.c.e.,  one  of  the 
Local  Government  Board  insjiectors,  held  an  inquiry  on  the 
ISlh  inst.  with  reference  to  an  application  for  sanction  to 
borrow  the  sum  of  £4.&0S  for  works  of  sewerage.  The  plans 
and  schemes  generally  were  explained  by  Mr.  W.  L.  Bradley, 
the  council's  engineer  and  surveyor,  who  afterwards  accom- 
panied tho  insi)ector  over  tho  sites  of  the  proposed  works. 
The  scheme  comjjrises  a  new  outfall  sewer  and  the  applica- 
tion of  the  Shone  system  to  a  portion  of  the  district  which 
is  low-lying. 

Tunstall.  -  The  Loc:d  Government  Board  have  requested 
the  district  council  to  furnish  them  with  further  particulars 
in  connection  with  the  application  for  power  to  raise  a  loan 
for  the  purpose  of  sewerage  and  sewage  disposal  works. 

Wellington. — The  Local  Government  Board  have  approved 
a  sclirme  of  drainage  and  sewage  disposal,  estimated  to  cost 
£10,01X).  Tho  purification  plant  is  designed  (upon  the 
"  Universal "  system)  to  treat  .500,000  gallons  of  scwago 
daily.     The  works  are  to  be  jiroceeded  with  at  once. 

WillSden.— :Mr.  C.  W.  Ives,  of  Derby,  has  prepared  a 
scheme  of  drainage  and  sewage  disposal  for  the  district  of 
Willsden,  Collingwortli  and  Harden.  The  present  sewage 
farms  an-  to  lie  ab.andoncd  and  chemical  precipitation  adopted. 

Wombwell. — A  letter  has  been  received  from  the  Local 
Government  Board  sanctioning  the  district  council's  applica- 
tion for  leave  to  borrow  £6,642  for  the  new  Sc.irborough 
sewernge  scheme. 

Yeadon.— At  the  last  meeting  a  letter  was  read  from  Mr. 
Viekeis  Edwards,  the  county  surveyor,  in  reference  to  a  gift 
of  £.")(;o  from  a  lady  named  Mrs.  Brown,  living  in  Bramlev, 
for  the  object  of  planting  trees  on  the  Uudley-hill  and  Killing- 
hall  road  from  the  Four  Lane  Ends  to  Coiiey  Lodge  bridge. 
In  this  letter  it  was  stated  that  the  county  council  strongly 
object  to  any  trees  being  planted  on  tho  road-side,  for  the 
reason  that  they  are  likely  to  exclude  the  action  of  the  sun- 
shine and  wind  from  the  roads,  and  thus  in  time  involve  a 
heavy  expenditure  u]ion  their  muintcnauce. 

RURAL   DISTRICT  COUNCILS. 

AlderShOt.  SanrriMn  lias  b.in  renived  to  a  loan  of  £6,000 
for  the  election  of.an  isolation  hospital. 

Aldridge.— .^  Local  Government  Board  inquiry  has  been 
held  with  regard  to  I  ho  district  council's  appliration  for 
powi'v  to  borrow  £400  for  various  sewage  purposes.  There 
was  eoiisi.lc  Table  opposition. 

BlaCkwell.  -Owing  to  great  pressure  of  work,  the  surveyor 
ha 5  been  unable  to  put  the  .South  Xormaulon  and  Tibsliolf 
water  extensions  in  hand.  — Plans,  estimates  and  other  details, 
including  jirovisional  apportionments  for  making  good  Kirk- 
stead-road.  Uedgate,  Noith  and  Wilson  streets,  have  been 
submitted  by  the  surveyor,  and  passed. --The  following  lenders 
for  street  works  were  considered  at  the  last  meeting;  Ncw- 
stieel,  Mr.  H.  Bostock.  Hacknell  H:ithwaite,  £471;  Mr.  J. 
Tomlinson,  South  Normanton,  £443;  Hilcote  street,  Mr. 
Bostock,  £524;  Mr.  Tomlinson,  £4VH>.  Mr.  Tomlinson's 
tenders  were  in  both  cases  accejitcd. 

BraOkley.  -.Vt  a  recent  district  conncil  meeting  it  was 
decided  to  purchase  a  steam  road-roller, at  a  cost  cf  £400.— A 
rcsilnlion  was  passed  urging  on  the  county  council  the  ad- 
visability of  taxing  cycles. 

Foleshill.  — On  Tharsilny,  the  2lth  ult,,  an  inquiry  was  con- 
du?led  at  Bedworth  by  Xlajor-General  Crozier,  it^K  .  an  in- 
spe.-tor  of  the  Local  (iovernmonl  Hoanl.  into  the  application 
of  the  district  council  to  borrow  £8,775  for  purposes  of  water 
supply.  The  scheme  wa.s  explained  by  the  engineer.  Mr.  H. 
Berram   Nichols,  a.m.i.c.k  ,  of  Grosveiior  Chambers,  59   Cor. 
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poration-street,  Birmingliam.  The  estimated  population  is 
6,000,  and  the  yield  of  tlic  well,  which  has  been  exhanstirely 
tested,  amoants  to  210,000  gallons  per  day.  A  water  tower 
is  proposed,  and  the  water  will  be  raised  into  a  tank  to  con- 
taiu  abont  00,000  Rallons.  There  was  no  opposition  to  the 
application. 

Hailsham.  —  With  slight  modifications  the  district  council 
haver  adopted  Mr.  Huxley's  plans  for  the  extension  of  the 
sewer  at  Polegate. 

Irthling'borOUg'il. — An  inquiry  has  been  held  relative  to 
an  aiiplicatiun  for  sanction  to  a  loan  of  £5,000  for  the  purpose 
of  carryiut,'  out  a  scheme  of  drainage  and  sewage  disposal 
pre])ared  by  Mr.  E.  W.  Ives,  Derby. 

Lichfield.  —  It  was  nnanimoQsly  agrt'ed  at  the  last  meeting 
of  tlie  council  to  send  a  circular  lo  all  rural  district  councils 
in  the  county  (Staff--.)  suggesting  a  conference  at  Stafford  on 
the  subject  of  the  taking  ofer  of  the  district  roods  and  the 
appointment  of  surveyors  for  their  management. 

Llangryfelach. — At  a  recent  district  council  meeting  the 
chairman  mentioned  the  question  of  the  proposed  joint  in- 
fectious diseases  hosfiital,  and  said  thit  unless  they  heard 
something  more  satisfactory  from  the  Sn-ansea  Corporation 
with  reference  to  the  joint  erection  of  a  hospital  the  council 
ought  to  at  once  consider  the  advisability  of  having  an  in- 
dependent one.  It  was  decided  that  a  committee  sliould  draw 
up  a  report. 

Newton  Abbot. —The  council  have  decided  to  make  an 
application  fur  sanction  to  the  borrowing  of  £900  for  works  of 
water  snpply  at  Lustleigh. 

Rotherham. — At  a  special  meeting  of  the  district  council, 
held  on  June  28th,  it  was  decided  to  apply  to  the  Local  Gov- 
ernment Board  for  sanction  to  borrow  tlie  sum  of  £2,700  for 
the  purchase  of  sewage  works,  outf.all  lands,  wayleaves  and 
easements,  from  Messrs.  Jolm  Brown  &  Co.,  Limited,  at  Cank- 
low,  near  Rotlierham,  whicli  have  just  lieen  completed  on  tlie 
magnetite  system.  Mr.  B.  (iodfrey,  a.m.i.c.e.,  the  engineer  to 
the  council,  acted  as  valuer  on  their  belialf,  and  Mr.  J.  Platts, 
of  Rotherham,  the  engineer  to  the  scheme,  acted  for  Messrs. 
John  Brown  &  Co.  It  was  also  decided  to  ask  the  Local  Gov- 
eritment  Board  to  sanction  £1,500  for  water  extension  from 
Sheffield,  and  to  constitute  Canklow  a  special  drainage  area 
for  the  purpose  of  sewage,  v.'ater  and  pnljlic  lighting.  It  was 
further  resolved  to  ask  for  sanction  to  a  loan  of  £3,200  for 
purposes  of  sewerage  in  the  parish  of  Aston. — The  West 
Riding  County  Council  have  issued  an  order  constituting 
ITandsworth,  Kiveton  Park  and  fourteen  parishes  in  the 
Rotherham  Rnral  District  a  joint  hosjiital  district,  the  repre- 
sentation being — Handsworth  five  members,  Kiveton  Park 
three  memliers,  and  Rotherham  Rural  five  members. 

StOW-on-the-Wold. — Tlie  Local  Government  Board  are  to 
be  asked  to  sanction  a  loan  of  £275  for  the  Upper  Slaughter 
•water  scheme. 

Stratford. — The  Local  Government  Board  have  given  their 
sanction  to  a  loan  of  £1,100  for  the  purpose  of  trial  boring 
for  water  in  connection  witli  tlie  Alverston  scheme.  If  the 
supply  of  water  is  found  to  he  satisfactory,  the  board  state 
that  they  would  be  prepared  to  sanction  a  loan  for  the  con- 
struction of  permanent  works. 

Totnes. — At  a  recent  meeting  of  the  district  council  it  was 
decided  to  ask  the  Newton  .\bbot  Rural  District  Council  if 
they  were  willing  to  pay  half  tlie  cost  of  repairing  Langford 
bridge,  Staverton. 

Wetherby. — It  has  been  decided  to  make  an  application 
for  sanction  to  borrow  £1,000  for  the  drainage  of  Tockwith. 

SCOTLAND    AND    IRELAND. 

Ballymoney.  — The  Board  of  Cuaiditm.s  have  received  the 
sanction  of  tiie  Local  Government  Board  to  their  n]iplication 
for  power  to  borrow  £300  for  the  ])nrpose  of  carrying  out 
drainage  works  in  connection  with  Ballymoney  cemetery. 

Bray. — The  township  conimissioners  have  passed  a  resolu- 
tion approving  the  proposed  electric  rail  way  toGiendalough  and 
commending  the  scheme  to  the  residents  as  worthy  of  finan- 
cial support. 

Brechin. — A  motion  was  adopted  at  the  last  meeting  re- 
solving to  acquire  certain  ground  at  the  b.ack  of  the  public 
park  for  purposes  of  extension,  at  a  cost  of  £1,000. 

Broughty  Ferry. — The  Police  Commissioners  have  resolved 
to  e.\teiiil  the  storage  capacity  of  the  gasworks,  and  to  apply 
for  additional  borrowing  powers  to  the  extent  of  £15,000. 
A  number  of  other  alterations  and  improvements  are  also  con- 
tenqilatcd. 

CambUSlang'. — The  contract  for  the  erection  of  an  electric 
plant  at  the  gasworks  capable  of  running  twenty  arc  lamps 
of  about  2,0U0  candle-power  each  has  been  placed  with 
Messrs.  Hunter  &  Jack,  electrical  engineers,  Glasgow. 

Cork. —  It  has  been  decided  to  carry  out  the  engineer's 
scheme  foi"  the  improvement  of  the  market,  at  a  cost  of 
£10,000. 

Dublin,— On  Jubilee  day  a  most  unnsual  accident  occurred 
in  Hardwicke-street,  off  North  Frederick-street,  whoro  for 
Bome  time  past  the  corporation  workmen  have  been  engaged 


in  paving.  As  a  steam  roHer,  weighing  10  tons,  was  passing 
along  close  to  the  footway  the  roadway  suddenly  collapsed, 
and  the  roller  fell  into  a  cellar,  a  portion  of  it  resting  against 
the  iron  railings  that  enclosed  areas  around  the  houses.  No 
perso7is  were  seriously  injured.  The  Freenian^s  Journal,  in 
commenting  upon  the  occurence,  says  ;  "  Intolerable  is  a  mild 
word  to  describe  the  hill.i  and  hollows  of  the  macadamised 
snrf.ace  or  the  boulders  with  which  the  hollows  are  occa- 
sionally filled.  It  was  hoped  the  remedy  would  be  found  in 
the  systematic  use  of  steam  rollers.  But  the  eri-atic  per- 
formance of  the  steam  roller  in  Ilard\vicke-street  does  not 
encourage  that  hope." 

Dundee. —  The  burgh  engineer  has  submitted  a  detailed 
report  on  the  municipalisation  and  extension  of  the  tramways 
to  those  districts  not  at  present  served  by  the  present  sj^stem. 

Edinburgh. — The  town  council  have  received  a  report  from 
Prof.  Kennedy  with  respect  to  the  electric  lighting  of  Porto- 
bello.  He  estimates  that  it  would  pay  to  put  down  mains  to 
Portobello  and  charge  5d.  per  unit.  lie  also  thinks  that,  at 
the  present  rate  of  progress,  another  electric  light  station 
will  hi  required  in  Edinburgh  in  eighteen  months. 

Glasgow. — The  new  park  at  ToUcross,  which  was  acquired 
for  £*30,00((,  was  formally  opened  to  the  public  on  June  19th 
by  Lord  Provost  Richmond.  It  extends  to  8-t  acres,  and 
brings  the  area  of  recreation  grounds  owned  by  the  corpora- 
tion up  to  1. 000  acres. — The  Tramway  Committee's  report  for 
the  year  shows  a  nett  profit  of  £48,593. 

Kirkcaldy. —  The  burgh  surveyor  has  been  instructed  to 
take  measurements  in  connection  with  the  constrnction  of 
the  proposed  new  Den  bridge,  and  to  submit  a  report  at  the 
next  meeting  of  the  council. 

Leith. — Over  800  persons  assembled  on  Tuesday  to  witness 
the  opening  of  the  new  Victoria  Park  by  Provost  Bennet.  At 
the  close  of  the  provost's  speech,  no  one  cheered  and  the  pro- 
ceedings came  to  an  abrupt  end  by  one  of  the  bands  playing 
the  national  anthem. 

Queenstown. — Having  considered  the  tenders  received  for 
the  Ijringing  of  a  water  supply  into  the  town  under  a  new 
scheme,  the  commissioners  agreed  to  accept  that  of  Mr. 
Michael  Gollard,  of  Tonghal. 

Rothesay. — The  new  non-infectious  hospital  for  the  town, 
which  has  been  built  at  a  cost  of  £3,000  from  voluntary  con- 
tributions, and  named  Victoria  Cottage  Hospital  in  com- 
memoration of  the  diamond  jubilee,  was  formally  opened  on 
June  the  21st  by  the  Marquis  of  Bute.  Mr.  J.  Russell  Thomp- 
son was  the  architect  of  the  building. 

Troon. — A  committee  have  reported  that  the  estimated 
cost  of  the  proposed  esplanade  from  the  north  end  of  Port- 
land-terrace to  the  end  of  the  South  beach  was  £7,800,  and  to 
the  golf  honse,  £10.000. 


Jubilee  Decorations  and  Illuminations.— At   the  great 

Exhibition,  held  in  Paris,  in  1889,  the  English  "Illuminated 
Fountains  "  were  thought  to  take  the  palm.  A  French  firm, 
Messrs.  Beau  &  Bertrand-Taillet,  226  Rue  St.  Denis,  Paris, 
returned  the  compliment,  and  earned  distinction  at  the  recent 
jubilee  by  can-ying  out  the  decoration  and  illumination  of 
the  route  which  extended  from  the  Haymarket,  past  the 
National  Gallery,  the  north  side  of  Trafalgar-square,  and 
Charing  Cross  station  to  West  Strand.  The  garlands  of 
cherries  and  the  bunches  of  grapes,  fastened  by  golden  nails, 
along  this  portion  of  the  route  were  almost  fairy-like  in 
appearance,  and  the  effect  was  as  charming  by  day  as  by 
night.  It  is  no  small  merit,  again,  that  rain  produces  no 
effect  upon  this  system  of  decoration  and  illumination.  The 
taste  displayed  by  Messrs.  Beau  &  Bertrand-Taillet  in  their 
electric  light  fittings  is  so  appreciated  in  Paris,  where  they 
were  appointed  the  sole  contractors  for  electric  illuminations 
to  the  municipality,  that  they  were  recently  commissioned  by 
onr  amb.assador  in  that  city,  Sir  Edward  Monson,  to  fit  np  the 
British  Embassy  with  the  electric  li.ght. 

For  an  Engineers'  Banquet.— In   view   of   the  annual 

meeting  next  week  of  the  Association  of  Municipal  and 
County  Engineers,  we  revive  an  amusing  menu  which  was 
once  adopted  for  the  annual  dinner  of  the  American  Society 
of  Civil  Engineers.  The  menu  was  headed  with  a  clause 
from  a  specification  :  "  Great  care  should  be  taken  to  prepare 
the  foundation,  so  that  the  weight  of  superstructure  will  be 
equally  disti'ibuted."  The  sonp  suggested  a  second  clause : 
"  All  materials  will  be  subject  to  inspection  and  rigorous  tests, 
and  if  found  of  improper  quality  must  be  immediately  re- 
moved from  the  woi'k,"  and  the  fish  another  :  "  All  the  spaces 
must  be  filled  ;  one  course  must  be  impervious  to  water  before 
next  is  laid."  Before  attacking  the  saddle  of  lamb  and  fillet 
of  beef  the  guests  were  reminded  that  "  each  course  must  be 
thoroughly  gronted  with  liquid  cement  formed  of  the  best 
materials";  and  afterwards,  when  about  to  deal  with  the 
spring  chickens,  that  "  each  course  shall  be  bonded  with  the 
one  beneath."  The  bill  of  fare  was  creditable  to  the 
liberality  and  judgment  of  the  caterers ;  but  at  the  end  it 
was  announced  that  "  any  work  or  material  required  to  make 
a  neat  and  perfect  job  sliall  be  furnished,  no  matter  whether 
it  has  been  specifically  stated  or  not." 
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Mr.  J.  II.  Gwilliam  has  boon  appointed  road  sorvoyor  to  the 
Momiioulh  Rninl  Distric-i  Conilcil. 

Mr.  RoboiL  Ilummoml  lias  been  apixiiiited  coneuUing  elec- 
trical eiii{ioeer  to  tliu  Corpora'-ioii  of  (llouceater. 

Sir  John  T.  Bruniier,  m.?.,  had  intimated  )ui  intention  of 
presenting  a  giiildliall  to  tlio  town  of  \Vinsfor<l,  Clieshire. 

Mr.  Lewis  Anj^ell,  borough  enginesr  of  West  Hani,  has  jnst 
completed  thirty  years'  service  under  the  old  local  board  and 
their  saccessors,  the  town  council. 

Messrs.  Fredk.  lieesley  &  Son  have  been  engaged  by  the 
Billtricay  Ruial  Distiict  Council  to  prepare  a  scheme  for  the 
watei  supply  of  Biliciicay  and  Great  Uurstead. 

The  Larue  Town  Commissioners  recently  deci  ded  ta  engage 
a  competent  electrical  engineer  to  inspect  imd  report  on  the 
best  and  most  economical  means  of  lighting  the  town. 

The  Glasgow  Town  Council  have  been  recommended  to 
increase  the  salary  of  Mr.  William  Sharp,  aicbitect  in  the 
city  engineer's  department,  from  £175  to £'225  per  annum. 

l!y  a  majority  of  one  it  was  decided,  at  last  week's  meeting 
'  of  the  I'adiham  Urban  District   Council,  to  uijjioint  an  expert 
to  advise  as  to  whether  to  proceed  with   the  erection  of  new 
gasworks  or  otherwise. 

Mr.  U.  Silcock,  surveyor  to  the  Blackwall  Rural  District 
Council,  has  been  granted  an  honorarium  of  £'20  for  e.xtra 
services  rendered.  'I'he  council  have  also  unanimously  decided 
to  allow  Mr.  Silcock  an  additional  assistant. 

On  the  recommenilatiou  of  the  Works  Committee  of  the 
Edinburgh  and  Leith  (jas  Commission,  it,  was  agreed  at  the 
last  meeting  to  grant  an  honorarium  of  £100  to  Mr.  Walker, 
assistant  engineer,  Leith,  iu  respect  of  extra  services. 

On  Tuesday,  I'ocklington  Rural  District  Council  appointed 
Mr.  John  RoDert  Greenshuw,  of  Warter,  Hocklinglon,  high- 
way surveyor  of  division  No.  I  of  Iheir  district,  and  Mr. 
James  Neish,  chief  assistant  to  Mr.  D.  Balfour,  of  Newcastle- 
on-Tyne,  of  division  No.  2. 

The  Glasgow  City  Council  decided  at  their  last  meeting, 
after  some  discussion,  that  Mr.  W.  Jl.  Gale,  the  resident  en- 
gineer on  the  Loch  Katrine  tunnel  contract,  be  appointed  an 
additional  assistant  water  engiooer,  and  his  salary  be  increased 
from  £150  to  £250  per  annum. 

Three  candidates  have  been  selected  from  a  large  nnuiber 
of  applications  for  the  jiost  of  temporary  surveyor  to  the  Car- 
diff Corporation,  to  superintend  the  paving  of  the  streets,  at 
a  salary  of  £3  per  week.  Their  names  are  as  follow  :  Mr. 
Powell,  Cardiff ;  Mr.  Bach,  Barry  ;  and  Mr.  Simms,  Penarth. 

A  meeting  of  the  meu  employed  in  the  Dumfries  district  of 
the  Dumfries  County  Council  was  held  recently  for  the  pur- 
pose of  making  a  jire-sentatiou  to  Mr.  A.  V.  Hart,  road 
surveyor,  on  the  occasion  of  his  approaching  marriage.  The 
articles  presented  consisted  of  a  silver  tea  tray  for  Mr.  Hart 
and  a  handsome  golil  atid  pearl  brooch  for  his  intended  wife. 

The  result  of  the  deliberatious  of  a  couimittee  of  the  Ret- 
ford Town  Council,  appointed  to  consider  the  question  of  in- 
creasing the  salary  of  the  surve^'or,  is  that  they  were,  with  ono 
e  xception,  unanimous  in  recommending  the  addition  of  £70 
per  annum,  so  as  to  bring  it  up  to  £2.jO.  The  council,  at  their 
last  meeting,  agreed,  on  a  division,  to  atlopt  the  recom- 
mendation. 

Mr.  Roberts,  inspector  of  niu.sances  to  the  .Vshbourne  Urban 
District  Council,  having  been  appointed  to  the  borough  sur- 
veyorship  of  Lewes,  Sussex,  submitted  his  resignation  at  the 
last  meeting  of  his  council.  The  latter,  in  accepting  it,  ex- 
pressed their  entire  satisfaction  with  liis  p.'ist  work,  and  the 
chairman,  addressing  him,  said  he  was  sorry  for  many  reasons 
that  he  was  leaving  them  at  the  ]>reseut  time. 

A  jJetition,  signed  by  about  100  ratepayers,  was  submitted 
to  the  Dunstable  Town  Council  at  their  last  meeting,  asking 
the  council  to  reconsider  their  tiecision  with  respect  to  the 
dismissal  of  the  borough  surveyor,  Mr.  T.  Sipiire,  in  conse- 
quence of  his  refusal  to  apologise  for  something  said  to  one 
of  the  youngast  niemberij  of  the  council  dariiiir  an  altercation 
or  dispute,  for  which,  it  appears,  Mr.  Squire  was  not  wholly 
responsible. 

An  application  by  Mr.  Voysey,  the  electrical  engineer  and 
inspector  to  the  City  Commissioner  of  .Sewers,  for  an  increase 
of  salary  was  on  Tuesday  referred  to  the  Finance  and  Im- 
provement Committee,  who  were  instructed  to  confer  with 
the  Streets  Committee  on  the  matter.  The  commission  also 
decided  to  refer  similar  applications  from  Jlr.  11.  K.  Stacey, 
the  chief  assistant  in  the  engineer's  department,  and  Mr.  A. 
H.  Davis,  who  is  employed  in  the  same  department,  to  thoae 
committees. 

Mr.  Arthur  lliudle,  .\..M.i.c.k:.,  M.s.i.,  principal  assistant  to 
Messrs.  Briorley  i^  Hall,  Blackburn  and  Manchester,  was 
recently  appointed  as  engineer  to  design  and  superintend  the 
construction  of  extensive  sea-defence  works  in  connection 
with  the  development  of  large  building  estates  at  Blackpool. 
Mr.  Hiudlc  has  served  Messrs.  Briorley  &  Holt  over  seventeen 


years,  and  for  the  past  eiglit  Ve.irs  hai  been  their  chief  aaais- 
tunt,  taking  an  active  part  in  tlic  execntion  of  many  largo 
engineering  works. 

At  tiie  annual  congress  of  the  Sanitary  .Vssociation  of  Scot- 
land, hehl  recently  at  the  Aberdeen  Town  Hall,  papers  were 
contributed  as  follow:  "  Cleansing:  Some  Systems.  F'acts  and 
Figures,"  by  Councillor  (ilnss,  .Aberdeen;  "llealihy  Dwel- 
ling*: Xo:es  on  Coiiitni.-tijn  itnd  Amng^nient," ,  by  Mr. 
Finncis  Braid,  chief  hanitary  inKpeetor,  Kirkcaldy,  "Roil 
Bacteriology,  and  it*  Relation  to  Water  Supplies,"  by  Mr. 
John  Hunter;  and  the  "  Hoosineof  the  Working  Classes,"  by 
Dr.  Beveridge,  Aberdeen. 

In  accordance  with  a  recommendation  of  the  Highways 
Committee,  the  Middle-ex  County  Council  hnve  agreed  to 
appoint  a  competent  ro..d  engineer  to  carry  out  the  survey 
and  plan  of  all  ihe  m:tin  roads  and  footpath?,  and  to  report 
upon  the  condition  as  to  solidity,  construcHon  and  jirovisioiuj 
for  drainage,  aad  any  other  deiails  required  by  the  com- 
mittee, at  a  sal  iry  of  not  more  than  £'-100  per  annum.  Tho 
committee  have  been  empowered  by  the  council  to  take  steps 
to  submit  the  na:ne  of  such  an  engineer  to  them. 

The  Sheffield  Society  of  Architects  and  Surveyors  held 
their  annual  excursion  on  Saturday,  whcu  they  journeyed  to 
Chutsworth  House,  one  of  the  princely  houses  of  the  Duke 
of  Devonshire.  Owing  to  the  recent  holidays  tho  attendance 
was  not  so  large  as  iisu:il,  but  among  those  who  took  part 
in  the  trip  were  Messrs.  J.  Smith,  vice-president;  C.  J.  Inno- 
cent, F.S.I.,  I'.K.l.B.A.,  hon.  secretary  ;  T.  II.  Wiiterhouse,  J. P.; 
B.  Bagshawc;  E.  M.  Gibbs,  F.R.I.B..4. ;  \V.  J.  Uale;  H.  Web- 
ster; J.  Norton  ;  J.  T.  Cook  ;  A.  11.  Holland ;  C.  F.  Innocent, 
A.K.I.B.A.;  J.  C.  A.  Teaiher;  T.  Myles;  L.  D.  Hemsoll;  W. 
Denton;  F.  J.  Innocent ;  C.F.Bond;  T.  H.  Robinson  ;  and 
F.  Wilson. 

We  regret  to  announce  the  deatli,  after  several  months'  ill- 
ness, of  Jlr.  Frank  J.  Waldemar  Leverton,  p.A.s.i.,  assistant 
surveyor  in  her  Jliijesly'sOtiice of  Works,  at  Temple-chambers, 
Boiiverie-street.  E.C.,  on  the  12th  June.  Mr.  Leverton,  who 
is  only  thirty-three  years  of  age,  was  originally  an  architec- 
tural draughtsman  in  the  department  at  Whitehall-place,  but 
about  eight  years  ago  was  promoted  to  be  a  district  surveyor, 
and  a  few  years  since  was  pUiced  in  charge  of  the  Nottingham 
district.  Later  on,  at  the  close  of  last  year,  he  was  promoted 
to  the  charge  of  the  Bristol  district,  but  almost  as  soon  as  he 
had  taken  up  his  fresh  ap|iointnient  he  was  laid  aside  by  the 
internal  disease  to  which  he  succumbed. 

On  Monday  night,  Mi'.  Herbert  Richardson,  of  the  engineer's 
department  of  tlie  Middlesbrough  Corporation,  was  a))pointed 
to  the  position  of  assistant  engineer  tn  the  borough  of  Scar- 
borough. This  _j>ost  was  recently  rendered  vacant  by  the 
appointment  of  Mr.  Ball  to  the  snrveyoi-ship  of  Bexhillon- 
Sea.  After  careful  consideration,  a  snh-comniittee  of  the 
Scarborough  Town  Council  requested  the  followiug  applicants 
to  present  themselves  for  the  final  selection  :  Mr.  Herbert 
Richardson,  Mr.  E.  A.  lioig,  city  surveyor's  office,  Birmingham; 
Mr.  Kandell  Danford.  Colchester;  and  Mr.  E.  W.  Lachuiore, 
borough  engineer's  ottice,  Southampton.  Fur  over  six  years 
Mr.  Richardson  served  in  the  olfice  of  Mr.  Joseph  Fetch,  who 
was  until  lately  borough  surveyor  of  Scarborough.  In  1891 
he  obtained  the  post  of  general  engineering  assistant  in  the 
engineer's  department  of  tho  Jliddlesbrough  Corporation, 
which  position  he  still  holds.  He  will  lake  up  his  new  ap- 
])oiutmcnt  in  about  a  moath's  time. 


Municipal  Abattoir  System  for  England.— .Several  mem> 

bers  of  the  Rovul  Commission  on  Tuherculosi.s,  with  its  hon. 
secrct:iry.  Dr.  Leg:;i'.  Iia\t',  says  London,  commenced  a  tour  of 
inspection  of  foreign  cities  to  study  this  question.  The  first 
cities  to  be  visited  are  Brussels,  Cologne,  Berlin  and  Leipzig, 
where  the  municipal  al):ittoir  system  has  reached  a  high 
stage  of  development.  It  may  bo  anticipated  then  that  tho 
recommendations  of  llu*  Royal  Commission  will  include  the 
establishment  of  public  abattoirs  in  all  municipal  centres,  the 
regular  and  svstematic  inspection  of  all  beasts  intended  for 
slaughtering,  anil  of  all  e;ircases  during  the  prtK'csses  of  dress- 
ing, aud  the  adoption  of  some  plan  for  the  gradual  abolition 
of  jtriviile  .slaughter-houses. 

A  Now  Danger  from  Electric  Tramways.— .A.  London 

evening  paper  has  given  publicity  to  the  following:  Bankers 
at  Cleveland  (Ohio)  are  excited  owing  to  the  discovery  that 
an  atteuipt  had  been  made  hy  burglars  on  Saturday  night  to 
open  a  safe  in  one  of  the  banks  by  using  tho  electric  current 
supplied  for  the  propulsion  of  the  trolley  street-cars.  The 
burglars  attached  a  wire  to  the  trolley-line  of  on  electric  rail- 
way, and  led  it  through  the  transom  to  tho  safe.  They  then 
attached  a  second  wire  to  the  rail  of  the  car  track,  and  led  it 
also  to  the  safe,  and  fastened  carl>ons  to  the  ends  of  the  wires. 
With  the  are-light  thus  formed  they  nearly  melted  the  knob 
of  the  safe,  and  only  failed  because  the  current  was  turned  ofif 
at  midnight.  If  tiiey  had  had  tho  current  for  ton  minutes 
longer  the  safe  would  have  been  oi>ened  and  robbed.  Tho 
burglars  escaped. 
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ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 


PRESIDENT: 

Sir  Alexander  R.  Binnie,  m.inst.c.e., 
Chief  Engineer,  Londou   County  Council. 


THE  ANNUAL  MEETING. 
The  following  are  tlie  arrangements  for  the  annual  meet- 
ing, to  be  held  in  London,  on  Thursday,  Friday  and  Saturday, 
the  8th,  9th  and  10th  July. 

Thursday,  July  8th. 
The  members  will  assemble  at  the  Westminster  To%vn  Ilall. 
10.0  a.m. — Meeting  of  the  Council,  Westminster  Town  Ilnll. 
11.0  a.m. — General  meeting,  annual  report,  general  business, 
election  of  lion,  secretary  Northern  District,  re-elec- 
tion of  hou.  district  secretaries,  election  of  auditors 
and  scrutineers,  presidential  address,  paper  and  flia- 
cussion : — 

(1)  "Biological   Treatment  of   Sewage,"   by  W.  J. 
Dibdin. 

1.0  p.m. — Adjournment  for  luncheon. 
2.0  p.m. — Papers  and  discussions  : — 

(2)  "  The  Buckinghamshire  Road  System  (Equalisa- 
tion of  Highway  Rates),"  by  R.  J.  Thomas. 

(3)  "  Tramway  Haulage,"  by  E.  J.  Silcock. 
4.30  p.m. — Adjonmment. 

6.30p.m. — Annual    Dinner,    at    the    Trocadero    Restaurant, 
Piccadilly-circus ;    Tickets,  7s.  6d.  each. 
Friday,  July  9th. 
10.30  a.m. — Westminster  Town  Hall.  Papers  and  discussions: — 

(4)  "  Tramways  Laid  in  Asphalte  Carriageway  Pave- 
ments," by  L.  H.  Isaacs. 

(5)  "  Brick  Paving  for  Carriageways,"  by  J.  T.  Eayrs. 

(6)  "  Scavenging  of  Streets,"  by  W.  Weaver. 

(7)  Shrubs  for  Parks,  Recreation  Grounds,  &c.,"  by 
F.  Sraythe. 

Members  desiring  copies  of  any  of  these  papers  must 
signify  the  same  on  the  reply  circular  forwarded  by  the  secre- 
tary, specifying  the  numbers  of  the  papers  required. 

VISITS    TO    WOKK.s. 

(a)  The  Central  Londou  Railway. 

(b)  Messrs.  Donlton's  Works,  Lambeth. 

(o)  The  Central  London  Railway. — By  the  kind  permission 
of  Sir  Benjamin  Baker,  ]>ermission  has  been  granted 
for  a  limited  number  of  the  members  to  visit  tlio 
Oxford  Circus  station  of  these  works,  at  9  o'clock  on 
the  morning  of  Friday,  the  9th  July.  Tickets  will 
be  forwarded  to  those  who  apply  to  the  secretary  by 
the  enclosed  circular,  in  the  order  of  application  till 
the  limit  of  forty  is  reached. 
(b)  Messrs.  Doulton's  Works. — Those  members  who  .are  de- 
sirous of  visiting  these  interesting  works  will  leave 
the  Westminster  Town  Hall  at  1  o'clock,  and  take 
steamer  at  Westminster  pier  for  Lambeth  pier,  close 
to  the  works.  The  party  will  be  entertained  to 
Inncheon  by  Sir  Henry  Doulton,  after  which  an  in- 
spection of  the  art  studios  and  other  ilepartnients 
will  be  made.  Tickets  for  this  visit  will  be  sent  to 
those  signifying  their  intention  to  attend. 
Saturday,  July  10th. 
visit  to  the  works  of  messrs.  aveling  &  porter,  at 
rochester. 
9.25  a.m. — Leave  Victoria  (L.  C.  &  D.  Railway)  station  by 
special  train  to  Rochester  bridge,  kindly  provided 
by  Messrs.  Aveling  &  Porter,  tickets  for  which  will 
be  obtained  at  tlic  booking  office  at  Victoria  station 
on  presentation  of  the  card,  to  be  obtained  from  the 
secretary.  C>n  arrival  at  Rochester  an  inspection  of 
the  works  will  be  made.  Afterwards  visits  will  be 
paid  to  the  cathedral  and  to  the  castle.  The  members 
will  then  be  entertained  to  luncheon,  after  which  a 
trip  on  the  river  will  bo  made,  returning  from  Chat- 
ham station  (L.  C.  &  D.  R;iilway)  at  4..50p.m. 
5.50p.m. — Arrive  at  Victori.a. 

Members  will  please  take  notice  that  the  reply  circular 
sent  by  the  secretary  must  be  in  his  hands  by  July  3rd  (to- 
morrow), after  which  dafe  no  tickets  2vill  be  i^^iied. 

Any  member  desirous  of  inl reducing  a  visitor  to  the  meet- 
ing must  submit  the  name  and  address  of  such  visitor  on  the 
ticket  supplied  for  that  purpose.  This  ticket,  signed  by  the 
member  introducing  the  visitor,  must  be  sent  to  the  secretary 
at  least  five  days  before  the  date  of  the  meeting. 

N.B. — Visitors  are  not  allowed  to  attend  the  visits,  as  these 
are  for  the  members  of  the  association  only, 

Charles  Jones,  Thomas  Cole, 
Hon.  Secretary,  Secretary, 

Public  Offices,  11  Victoria-street, 

Ealing,  W.  Westminster,  S.W. 


Paviors  Mourned  Him.— The  following  epitaph  on  a  very 
Stout  gentleman  (,)f  ().xf(>rd  was  said  to  e.xist  some  years  ago: — 
"  When  T.  walks  the  streets  the  paviors  cry, 
•  God  Iiless  you,  sir! '  und  lay  their  rauuners  by." 
It  deserved  preservation,  but  we   do  not  know  if  it  is  still  to 
be  seen. 


THE  SANITARY  INSTITUTE. 

At  an  examination  in  practical  sanitary  science,  held  at 
York  on  Juno  18th  and  19th,  the  following  three  candidates 
presented  themselves  and  have  been  granted  certificates: 
Messrs.  W.  H.  Cotterill,  108  The  Chase,  Nottingham  ;  J.  B. 
Norton,  1  .Spencer-place,  Leetis ;  and  H.  Parker,  Moorlands, 
Buxton,  Derbyshire. 

At  an  examination  for  inspectors  of  nuis,ances,  held  at  York 
on  the  same  dates,  forty-three  candidates  presented  them- 
selves, of  whom  twenty-five  were  certified,  as  regards  their 
sanitary  knowledge,  competent  to  discharge  the  duties  of  in- 
spectors of  nuisances.  Among  the  successful  candidates  we 
observe  the  name  of  Air.  James  Willcock,  of  the  district 
council  offices,  Walkden. 


PROPOSED  CENTRAL  LIBRARY  AT  HORNSEY. 

The  engineer  and  surveyor  to  the  Hornsey  Urban  District 
Council  has  just  prepared  plans  for  a  central  public  library, 
which  it  has  been  decided  to  erect  almost  opposite  the  site  of 
the  proposed  public  swimming  baths  in  Tottenham-lane. 
According  to  the  plans,  the  library  has  a  frontage  to  Totten- 
ham-lane of  39  ft.,  leaving  between  it  and  the  lire  station  an 
entrance  10  ft.  wide  to  the  fire  station  yard,  which  is  neces- 
sary for  the  proper  working  of  the  fire  brigade.  The  library 
is  approached  on  the  ground  floor  by  an  open  vestibule  with 
expanding  light  wrought. iron  gates;  on  either  side  of  the 
vestibule  are  recesses  for  early  morning  newspapers.  Im- 
mediately inside  the  entrance  doors  is  the  entrance  hall,  to 
the  left  of  which  is  a  room  25  ft.  by  16  ft.  6  in.  Fi'om  the 
entrance  hall  a  short  lobbj'  leads  to  an  inner  gi'aiid  hall, 
octagonal  in  shape,  which  is  lighted  by  a  circular  dome,  and 
from  which  entrance  is  obtained  to  the  public  reading-room, 
52  ft.  by  42  ft.,  the  lending  library,  41ft.  by  34  ft.,  and  the 
reference  library,  50  ft.  by  16  ft.  To  the  right  of  this  hall  is 
the  librarian's  office,  which  is  so  placed  as  to  command  a 
view  of  the  interior  of  the  building.  The  whole  of  the  back 
portion  of  the  building,  including  the  inner  hall,  libraries  and 
reading-room,  are  one  storey  in  height,  and  lighted  from  the 
roof  with  lantern  lights.  The  front  portion  of  the  building  is 
carried  up  three  storeys  in  height.  On  the  first  floor  a  resi- 
dence is  provided  for  the  chief  librarian,  with  two  sitting- 
rooms,  three  bed-rooms,  bath-room,  water-closet,  kitchen, 
scullery  and  larder,  with  separate  entrance  and  st.aircase.  On 
the  second  floor  is  a  residence  for  the  caretaker,  mth  sitting- 
room,  three  bed-rooms,  water-closet,  bath-rooBi,  kitchen  and 
scullery,  with  separate  entrance  and  staircase.  There  is  also 
on  this  floor  a  small  work-room,  with  a  spiral  staircase  lead- 
ing to  a  large  work-room  and  store  in  the  roof.  The  base- 
ment under  the  front  of  the  building  is  divided  into  two  parts, 
with  sep.arate  entrances,  one  portion  being  devoted  to  the 
heating  chamber  and  coal  stores  for  the  library,  and  the  other 
for  coal  and  store-room  for  the  fire  station.  Provision  is  also 
jnade  on  the  ground  floor  for  a  washhouse  and  out  buildings 
for  the  fire  station,  leadin.g  off  the  st.ition  yard.  It  is  proposed 
to  provide  gas-fittings  adaptable  for  electric  light,  so  that 
when  the  buildings  are  erected  electricity  may  be  supplied 
from  the  electricity  station  on  the  opposite  side  of  the  rofld. 
Detailed  priced  quiintities  have  not  j'et  been  prepared,  but  it 
is  estimated  that  the  building  can  be  erected  for  £6,000. 


APPOINTMENTS  VACANT. 

BoRcior.H  Surveyor. — July  3rd. — Corporation  of  Reigate. 
£200.— Mr.  Clair  J.  Grece,  town  clerk,  84  Station-road,  Red- 
hill. 

Surveyor's  Assista.n'T. — July  3rd. — Swindon  New  Town 
Urb.an  District  Council.  £2  2s. — Mr.  Henry  Kinneir,  clerk, 
Public  Offices,  Swindon. 

Surveyor  and  Inspector  of  Nuisance.s. —  July  5th. — 
Urban  District  Council  of  Farnham  (Surrey).  £160. — Mr. 
Richard  Mason,  clerk. 

Assistant  City  Survevoh.— July  Sth. —  Corporation  of 
Londonderry.  £4. — Mr.  Wni.  James  Robinson,  a.m.i.c.e.,  city 
surveyor. 

Assistant  Inspector  of  NuisA.nces. — July  5th. — Hock- 
nail  Torkard  Urban  District  Council.  £40."—  Mr.  Parker 
Woodward,  clerk. 

Building  Inspector. —  July  6tli. —  Willesden  Urban  Dis- 
trict Council.     £150. — Mr.  O.  Claude  Robson,  engineer. 

Sanitary  Inspector. — July  7th. — Plumstead  Vestry.  £104. 
^Mr.  Edwin  Hughes,  vestry  clerk. 

Resident  Electrical  Enginekrand  Manager. — JulySth. 
— Morecombe  L^rban  District  Council.  £175. — Mr.  John  Bond, 
surveyor. 

Road  Foreman.  —  July  8th.  —  Borough  of  Poole.  £2. — 
Mr.  John  Elford,  borough  engineer  and  surveyor. 

General  Assistant  in  the  Borough  Surveyor's  De- 
partme.nt. — July  12th. —  Corporation  of  Eccles.  £8. —  Mr. 
Arthur  C.  Turley,  a.m.i.c.e.,  borough  survej-or. 

Te.mpohary  Sanitary  Inspector. — July  12th. — Vestry  of 
St.  Martin-in-the-Fields.  £2  12s.  6d.— Mr.  G.  W.  Mnrnane, 
vestrv  clerk. 
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Assistant  to  thk  Sdrveyob. — Jn)y  12th. — Leigh  Urban 
District  Council.  £75.— Mr.  Tom  Hnnter,  engineer  and  sur- 
veyor. 

KoAii  Slbvicyors  (Two).— .luly  14th. — City  Council  of 
Liverpool.     £130. — Mr.  Hurcourt  C.  Glare,  town  clerk. 


COMPETITIONS. 


RvGBT.— July  2l8t.— Municipal  buildmps  proi)osort  to  l)e  ercclc'l  in 
Hipht-street,  for  tho  urban  district  council,  i^l  10s.  and  £31,— ilr, 
D.  Ct.  MftcdonKld,  engineer  and  eurvoyor. 

Boo  ri,E.— July  3l8t.— Plans  for  a  t«chnicHl  Hchool,  cost  not  to  exceed 
£15,000.    50,  30  and  2o  guineas.— Mr.  J,  A.  Crowther,  borough  engineer. 

llifttT.— August  31st.— Art  gallery  and  public  library,  to  bo  erected  at 
the  corner  of  Moss-lane  and  Manchester-road,  at  a  cost  not  exceeding 
i;ir.,(X)0.  £75,  £50  and  £25,— Mr.  J.  Cartwright,  m.i.c.e.,  bonmgh  engi- 
neer. 

Dakliwgtok. — Designs  for  altering  and  improving  the  slope  known 
as  High-row.    £20.— Mr.  Thomas  Smith,  borough  surveyor. 


MUNICIPAL  CONTRACTS  OPEN. 

Chkbham.— July  2nd.— Road  works  for  the  nrban  district  council.— 
M.r.  A.  H.  F(prbos,  surveyor. 

SBTENOiKh.— July  3rd.— Koad  and  sewer  works  in  Mount  Uarry-road 
Kast,  for  the  urban  district  ctniucil.— Mr.  Jabe?.  Mann,  surveyor. 

Teddington.- July  5th.—  Ucconstruction  of  Church-road  for  the 
urban  district  council. — Mr.  M.  Hainsworth,  surveyor. 

Walsat,!,.— July  5th.— Sewering,  making  and  part  completing  Moat- 
road.— Mr.  John  R.  Cooper,  town  clerk. 

MoRLET.— July  5th.— Street  works  in  Middleton-road.— Mr,  M.  H. 
Sykes,  borough  surveyor. 

Glasgow.— July  5th. — Erection  of  water-closets  behind  LenemoutB  in 
Ritchie-street,  Tradoston.— Mr.  A.  B.  M'Donald,  city  engineer. 

Cashbl. — July  5th.— Two-lift  telescopic  gasholder,  for  the  town  com- 
,  missioners.- Mr.  J.  O'Leary,  town  clerk. 

Diss.— July  5th.— New  bridge  over  the  river  Waveny  in  Rose'e-lane, 
for  the  urban  district  council. — The  Surveyor. 

St.  Mahtin-in-the-Fiblds.— July  5th.  —  Various  materials.  —  Mr, 
Chas.  Mason,  vestry  surveyor. 

EyNiSKiLLEN  (Ireland).- July  5th. — New  town  hall,  for  the  commis- 
eionors. —Messrs.  Anthony  Scott  &  Son,  architects,  Urogheda. 

Teddinqton.- July  5th.— Reconstruction  of  Church-road,  for  tke 
urban  district  council.— Mr.  G.  H.  Salmons,  clerk. 

Chikgford.— July  5th.— Broken  Quenaat  or  Guernsey  granite,  for  the 
urban  district  council. — Mr,  H.  Bini,  clerk. 

St.  Albans.— July  5th.— Scavenging,  for  the  rural  district  council,— 
Mr,  R,  W.  Brabant,  clerk. 

MiDDLBwicH. — July  6lh.— Penmaenmawr  macadam  and  chippings, 
for  the  urban  district  council. — Mr.  Regirtftld  T,  Worth,  a. m.i.c.e,,  sur- 
veyor. 

Shoeeditch.— July  6th.— Wood  paving  in  High-street. — Mr.  J.  Rush 
Dixon,  A. M.I.C.E.,  vestry  surveyor. 

East  Stow.— July  6th.— Pumping  plant,  for  the  rural  district  council. 
^Messrs.  J.  Taylor,  Sons  &  Santo  Crimp,  engineers,  27  Great  George- 
atreet,  Westminster,  S.W. 

nAKHNQTON.— July  6th.— ThrGG-lift  gasholder  and  gasholder  tank, 
for  the  corporation. — Messrs.  T.  &  G,  Hawksley,  engineers,  30  Great 
George-street,  Westminster,  S.W. 

HAMPTorr-oif-THAMEs.— July  0th.— Fire-station  in  Thames-street,  for 
the  urban  district  council. — Mr.  Joha  Kemp,  a. m.i.c.e.,  suiweyor. 

Staikeh. — July  6th. — Road  materials,  for  the  urban  district  council. — 
Mr.  E,  J,  Barrett,  survej'or. 

Old  Swindon.— July  6th.— Tanks  and  filters  at  Broome,  for  the  urban 
district  council.— Messrs.  Shopland  St  Redman,  engineers,  Newport- 
street,  Swindon. 

Reigatb.— July  6th.— Various  materials  and  works,  for  the  mrban 
district  council.— The  Borough  Surveyor. 

Shobbubtitrss.- July  6th.— Removal  of  house  refuse,  etc.,  for  the 
tirban  district  council. — Mr.  \V.  Stafford,  surveyor. 

QcEENSDUHT.- July  Gth.— Gonstruction  of  9-in.  pot-pipe  drains,  at  The 
Ford,  for  the  urban  district  council.— Mr.  Thos.  Richardson,  clerk,  4 
TowM  Hall-square,  Bradford. 

BoLsovER.— July  6th.— Supply  of  road  metal  for  the  ensuing  year, 
for  the  urban  district  council,— Mr,  Jno.  Hunter,  elerk. 

KiLMABHOCK.— July  7th.— Paviug  High-street  and  part  of  Soulis- 
street. — Mr,  R.  Blackwood,  borough  surveyor, 

RoTHKRHAM.— July  7th.— Retort  house,  Ac— Mr.  H.  H.  Hiokmott, 
town  clerk. 

CoKWAr.— July  7th.— New  market  hall,  &c.— Mr.  T.  B.  Parry,  town 
clerk. 

Douglas  (Isle  of  Man).— July  7th.— Municipal  buildings,  free  library 
and  fire  station  in  Ridgewoy-street,  for  the  corporation. —Mr.  Arthur 
Ardron,  architect,  3a  Victoria-street,  Westminster,  S.W. 

Ipswich.- July  7th.— Addition  to  the  borough  asylum.— Mr.  K,  Back- 
ham,  M.I.C.E.,  borough  surveyor. 

Tbing.- July  8th.— Varinus  works  at  tho  Wilatone  cemetery,  for  the 
rural  district  council. — Mr,  A,  W.  Voiaey,  clerk. 

South  Shields.- July  9th.— Pumping  plant  and  accessories. —Mr. 
J.  Moore  Hnyien,  town  clerk. 

Kahingwold.— July  0th. — Providing  and  laying  3-in.  water  mains, 
\c.,  at  FartingUm,  for  the  rural  district  council.— Messrs.  t'airbank  & 
Son,  engineers,  17a  Lendal,  York,  '* 

BKiuuroy. — July  9th. — Alteration  aad  redccoraliou  of  tho  iluuicipal 
School  of  Art,  Grand-panulo.  -Mr.  Francis  J.  0.  May,  u.i.o.e.,  borough 
burvoyor. 

Bubkley. — July  10th. — Widening  of  Simonstono-ltiue,  in  the  town  of 
Sinionstone,  between  Whulleyroad  and  Valley- terrace,  for  tho  rural 
district  council. —  Mr.S,  Kduiundsuii,  surveyor. 

Leeds. — July  10th.— Alt^jration  and  extension  of  the  gas  meter  in- 
spector's ofHce  in  Dewsbury-ruad.— Mr.  R.  U.  Towusley,  gotieral  man- 
usrer,  Municipal  tiuildiogs. 

Lrkds.— July  10th.— Meter  house  at  the  New  Wortley  gasworks.- Mr. 
H.  H.  Townsley,  general  maiiai^er,  Municipul  Buildings. 

BicKf \»Ti,Ei(in. — July  10th.  -Main  drainage  works,  for  tho  urban 
district  council. — Mr.  Jame8  Willoocks,  surveyor, 

SoKDBiii.Asni.— July  10th.— 'r««lvo  mouths'  supply  of  hand-broken 
whinstono,  iic,  for  tho  rural  district  council.— Mr.  Geo.  H.  Humble, 
surveyor. 

Llanqtfei-ach.— July  10th.— Laying  4-in.  caittdron  water  mains  at 
Coekett,  for  the  rural  district  council.— Mr.  Julia  Thomatti  a.m.i.»,k., 
engineer  uid  aurvcyor. 


EisTBOCjiin.— July  10th.  —  Makine  good  BrownVpaosage,  lying 
between  Pevensey  and  Llangley  roads.— Mr.  R,  M.  Glsyne,  a.m.i.c.i., 
borough  engineer. 

HiURow.— July  I2th.— Broken  granite,  for  the  urban  district  council. 
—Mr.  T.Charles,  surveyor. 

HoLTHBAD. — July  I'Jth. — Scworage  works  for  the  urban  district 
council.— Mr.  J.  Lloyd  Griffiths,  clerk. 

BncKBNHAH.— July  12th.— Surface-water  relief  sower,  for  the  urban 
district  council.— Mr.  F.  Stevens,  clerk. 

Norwich.— July  13th.— Sewerage  works,- Mr,  Arthur  E.  Collins, 
A.M.i.c.B.,  city  engineer. 

Oldham.— Juljr  13*h.— Ironwork,  Ac,  reiiuir«d  in  Iho  construction  of 
Rooden  reservoir,  for  the  coriwmtioii,— Messrs.  G.  H.  Hill  k  Sons,  3 
Victoria-street,  Westminster. 

West  Ham. — July  13th.— Fouiidationa  for  a  lunatic  asylum  at  Cljid- 
well  Heath,  Ilford.— Mr.  Lewis  Angell,  borough  engineer. 

London.- July  13th.— RtcnnRtruclion,  <tc.,  of  Highgate  Archway, 
for  the  county  council.— Mr.  C.  J.  Stewart,  clerk.  County  Hall,  Spnug- 
gardens,  S.W. 

Kbbw  Valb.— July  13lh.— Improvements  to  the  road  running  from 
Cwm  to  Aberl>ceg,  for  tho  urban  district  counsii.-  Mr,  T.  J.  Thomas, 
engineer  and  surveyor. 

PoNTBfRACT.— July  14th.— N'«w  vagrant  wards.  Ac,  for  the  guardians 
of  the  union. — Mr.  William  A.  Glnver,  clerk  to  tho  guardians. 

Lincoln.- July  11th,— Kleciric  plant.- Mr.  C.  S.  Vesey  Brown,  city 
electrical  engineer. 

Knakbsbobodsr.— July  14th.— Road  works  in  Cromwell  -  street, 
Pannal,  for  the  rural  district  council.— Mr.  R.  Aonakin,  surveyor,  44 
Station-eciuare,  Harrogate. 

Wallsbnd.— July  15th.— Scavenging,  Ac,  for  thonrban  district  coun- 
cil.— Mr.  George  Hollinga,  surveyor. 

Luton.— July  17th.— Supply  of  slag  for  the  year  ending  March  31, 
1898,  for  the  rural  district  council. —Mr.  John  Anstce,  surveyor. 

Walsall.— July  19th.— Sewer  m  Rookery-lane,  Aldridge,  for  the  rural 
district  council. — Mr.  A.  H.  Lewis,  olcik. 

St.  Helbn's.-  July  20th.— Various  plant  for  the  extension  of  the 
municipal  electricity  works.- Mr.  W.  J.  Jeeves,  town  clerk, 

Monmouth. —  July  21st. —  Blue  limestone,  for  the  urban  district 
council.— Mr,  T,  R.  Oakley,  town  clerk. 

Fblixtowb.— July  2lBt.— Shelter  in  the  cliffs,  near  the  town  hall,  for 
the  urban  district  couuciL — Chairman  of  the  GJeneral  Purpu»*eB  Com- 
mittee. 

Lewes.— Jnly  24th,— Broken  blue  Guernsey,  Cherbourg  or  Belgian 
granite  and  broken  surface-picked  flints.— Mr.  Montague  S.  Blaker, 
town  clerk. 


TENDERS. 


•AOCKPIKD. 

PICKERING.— For  rough  whinstone,  for  the  urban  district  council. — 
Mr.  Robert  Kitcbing,  clerk  :— 

Per  Ion. 
I.  rf. 

G.  Hodsman,  Favorsham-terrdce,  York         6  11 

G.  Sohofield,  Grosniont,  York" 5    6 


RAMSBOTTOM.— For  contract*  No.  «  dnd  8  in  connection  with 
6ewerage  works,  for  the  urban  district  council. — Mr.  John  W.  Bar! 
clerk : — 

Contract  No.  6. 

K.  Tempest,  Rawtenstall ■  £1 

C.  Lomax,  Summerseat 1 

Piatt  &  Castle,  RAmsbottom      1 

D.  Holt  &  Co.,  Bolton        1 

J.  Fletcher,  Heywood*     1 

Contract  No.  8, 

E.  Tempest,  Rawtenstall 1 

C.  liomax,  Summerseat 1 

Piatt  &  Castle,  Ramslwttom       1( 

J.  Foster,  Ramsljotton      1 

J.  Fletcher,  Heywoo<l*     ^ 


the 

ow. 


,605 

MS 

,402 
,264 
,050 

,093 
,676 
338 
,322 
,080 


EAST  HAM.— For  Guernsey  granite  and  Norway  granite  kerb,  for  the 
rural  district  council.— Mr.  Savage,  surveyor  :— 
Broken  Guernsey  Granite. 


Per  cubic  yard. 

2  in.  liin. 

>.  d.  t.  •!. 

13  11  16    4 

14  10  15  5 
14  S  16  2 
14    3  14    0 


W.  L.  Sommerfcld,  Great  Tower-street,  E.C. 

Mowlem  &  Co.,  Grnsvenor-roatl,  S.W 

A.  i  F.  Manuelle.  I.eadenhftll-strect,  K.C.     ... 

Wm.  Griffiths,  Kingslaud-road,  N.K.* 

lain,  by  6 in.  Norway  Granite  Kerb. 

Per  foot  run. 

Straight.  Circular. 

..  rf.  ..   it. 

L.  Sommorfold,  Groat  Tower-street,  E.C 1    6t  17* 

W.  Grifiaths,  Kingslaud-road,  N.K 1    3t  •     6j 

A.  *  F.  Manuelle,  l.cadcnhall-slroet,  K.C 13  1     4J 

Van  Praagh  A  Co.,  Ltd.,  Kiist  Indm-avenue,  E.C.*...      12  13 

KASTGRINSTEAD.— For  road  materials,  for  the  urban  district  council. 
—Mr.  R.  Wilds,  surveyor  :— 

Broken  Sraniie. 

Per  ton. 

•.   if. 

J.  Mowlem  iCo.,  Wcstminsler,  S.W.       ...    (Guernsey  gnniia)    14  11 

W.  Griffiths,  283  Kingsland-rond,  N.K.      ...  „  14    » 

Fry  Brothers,  Greenwich        „  14    6 

L.  Soramerfold,  Great  Towcr-stroct,  K.O. ...  „  11    o 
Kndcrby  and  Stoney  StAntou  Granite  Com- 
pany, Narborough I  Leicestershire  grauilo)    \i    0 

C.  M.  Manuelle,  12  Lime-street,  K.C*  .       (Quenasl  granite  I    13    0 

Keuttsh  BHg8t4ine. 

Poliverwl        Oeliverrtl 

R.  Gnnstond.  Kin;;M-ote. 

Per  ton.  IVr  t^^n. 

1.    a.  a.    >'. 

G.  Brothorwood,  Tonbridgo »    6  It    B 

L.  Sommerfcld,  Great  Towcr-stroot,  K.C.  (broken)    »    3  0    3 

Ihittonden  *  Sitiimoiis,  West  Mailing       8  10  »    4 

W.  l^lKl^on,  Bnglilont «    2  8    2 

W.  H.  Boustea-l  .t  Son,  Maidstune 7  11  "  H 

J.  S.  Gabriel,  IjiTnboth,  S.K "  W  8    1 

C.  E.  Mills,  Maidstone' 7  10  8    0 

FlinU. 

Per  cubic  yanl. 
>.  cf. 

T.  W.  Pickniil,  Giynile      I    * 

T.  tD.  Scott,  Warliugham'       ■••        '    - 

t  Tender  di»|ualilled,  not  acoompauied  by  sample. 
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THE  'surveyor  ATSTD   MIJNiClPAL 


'[July  2, 1897. 


SPJLSBY  (Lines.). — For  a  culvei't.  2  ft.  tiiu.io  cliametLr, at  Bouthoipc, 
for  the  rural  district  council.— Mr.  Fred.  J.  Dixon,  a.h.i.c.e.,  eur- 
vevor : — 

R.  Seymour,  Alford,  L^nct^. iil5 

P.  C.  Hasrup,  Alford,  Lines.  30 

P.  Moore,  Sutton-on-Sea       .  27 

W.  Walker,  Himdlcby,  Lines.*  22 


MEETINGS. 

JULY. 
2  and    3. — Sanitary  Institute  :     Examinations   in  Practical    Sanitary 

Science  and  for  Inspectors  of  Nuisances,  Bristol. 
8,  9  and  10. — Association  of  Municipal  and  County  Engineers  :   Annual 

Meeting,  in  London, 
20,  21,  22   and  23.  —  Assooiatiou  of  Waterworks  Engineers:    Annual 

Meeting. 


NOTICES. 

The  Surveyor  and  Municipal  and  County  Enginebir 
may  he  ordered  direct,  througiL  any  of  Messrs.  Smith  Jf^  Sou^s 
bookstalls,  or  of  any  newsagent  in  the  United  Kingdom. 
Applicatio7is  to  the  O^^ces  for  single  copies  by  jjost  must  i?t  all 
cases  be  accompanied  hy  stamps. 

The  Prepaid  Sithscriptiori  {includiny  postage)  is  as  foUoivs  : 
Twelve  Six  Three 

Months.  Months.  Months. 

United  Kingdom  los.        ...        7b.  6d.        ...        3s.  9d. 

Continent,  the  Colonies,  India, 

United  States,  &c 10s.        ...        9s.  6d.        ...        4s.  9d. 

The  International  News  Company,  83  and  85  Dnane-street , 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  liave  been  appointed 
agents  in  the  United  States  and  Canada,  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,  PUBLISHING  AND  ADVERTISEMENT  OFFICES     : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  PLEBT-^TE^ET, 

LONDON,  E.G. 

APPOINTMENTS  OPEN. 

CITY  OF    LONDONDERRY. 
The  CorporHtiun  of  Londoiulurry  require  the  services  of 
a  competent  cnsincpr,  to  uct  us  Assistant  to  the  City  Surveyor 
during  the  construction  of  waterworks  ostension. 


Applicants  must  have  had  experience  in  tlie  making  of 
reservoirs  and  all  engineering  works  connected  therewith. 

The   engagement  to  be  for  two  years,  terminable  at  one 
month's  written  notice  on  either  side. 
Salary,  £i  per  week. 

Applications,  stating  age,  experience  and  enclosing  three 
recent  testimonials,  to  bo  adtlressed  to  me,  at  my  oifice,  not 
later  than  Monday,  the  5th  July  next. 

WM.  JAS.  ROBINSON, 

City  Surveyor. 
Guild  Hall,  Londonderry. 
18th  June,  1897. 

HE    VESTRY    OF     ST.    M  ARTIN-IN-THE- 

FIELDS. 

The  Vestry  of  the  above  parish  require  the  services  of  a 
temporary  Sanitary  Inspector. 

He  will  be  required  to  devote  the  whole  of  his  time  to  the 
service  of  the  Vestry,  to  attend  to  the  duties  of  his  office  at 
such  time  and  in  such  manner  as  the  Vestry  may  determine, 
and  to  perform  all  the  duties  which  a  Sanitary  Inspector  is 
required  to  perform  under  the  Acts  administered  by  the 
Vestry,  and  also  the  duties  prescribed  in  the  General  Order 
of  the  Local  Government  Board  made  under  the  Public 
Health  (London)  Act,  1891.  Preference  will  be  given  to  a 
holder  of  a  certificate  from  the  Sanitary  Institute  or  a  similar 
institution.  An  inclusive  salary  of  £2  123.  6d.  per  week  will 
be  paid. 

Applications  for  appointment,  endorsed  "  Candidate  for 
Sanitary  Inspectorship,"  must  be  accompanied  by  copies  of 
three  testimonials  of  recent  date,  and  be  delivered  to  the 
undersigned,  at  the  Town  Hall,  Charing  Cross-road,  W.C., 
not  later  than  Monday,  the  12th  July  next. 

G.  W.  MUKNANE, 

Clerk  to  the  Vestry. 

Town  Hall,  Charing  Cross-road,  W.C. 
1st  July,  1897. 

BOROUGH  OP  ECCLES. 
Reqnired,  in  the  Borough  Surveyor's  department,  for  a 
period  of  about  twelve  months,  a  smart  all-round  General 
Assistant,  who  must  be  a  quick  and  accm-ate  survej-or  and 
leveller  and  a  neat  ch'aughtsman.  Salary,  £8  per  calendar 
month.  Engagement  will  be  terminable  by  one  month's 
notice  on  either  side.  Ajjj)licationp,  stating  age,  qualifications, 
and  liow  at  present  cmijloyed,  together  with  copies  of  three 


.iiWflCE    RAISED 


FOR    RAISING 


ADAMS'  PATENT  LIFT  CO., 

5  &  7,  OLD  QUEEN  STREET, 

WESTMINSTER,  LONDON. 

Aucl    'S'ORK. 


SEWAGE    AUTOMATICALLY 


PATENT     SEWAGE  LIFT. 


SEWACE    TO    BE    RAISED 


Makers  of 

FLUSHING  SYPHONS, 

SLUICES,  &c. 


GREEN'S   PATENT  TRUINVERT   PIPE. 

To  put  it  shortly,  this  pi]ie  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  ami.  while  nllduiiiM 
for  a  slight  settlemuiil  when  tirst  laid,  forms  an 
absolutely  rigid  joint  (liiectly  the  cement  sets. 

1.— Gas   and    Wator-Tight    Joints    easily    made 

under  water. 
2.— True  Allgrnment  o^  Invert. 

3.  -Socket    the    strongrcst    part    of    the    pipe^ 

4.  — No  special  junctions  required. 


AA  -  H.ilrs    lor    |)i, 

|,,.s,ti,m. 
Bfi — SlrcngthuucU 


inng   ML  iTinuiiO  111-  foiu-         I         ('(;— Inner  Socket  auU  Uost. 

KK—CIianibcr  for  cement  i>r  i-oiiiposition. 
un  t  LcDgtLcueil  Socket.         |         FF— Staulorit  Joint  in  new  [lusitiou. 


* 


GATES    &    GREEN,    Ltd.,  HaUfax. 


JULK  3,  1897.] 


•AKO '  it^OlTNTY.lBNGI'NlEEH. 
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recent  icsOimoiiiala,  to  Imj  fcrwanUJ  lo  the  uiiJeisipuod,  eii- 
Jorsad  •' Assistant  in  Suneyor':?  Offica,"  by  in  ;i.iii.  on  llic 
12tli  of  July  next. 

(By  order  of  the  Highways  Committee) 

ARTHUR  C.  TUKLEY,  .vsboc.m.h  .e., 

Borough  SuTN  eyor. 
Xuwi^aJli,  Saiies, 
'*  •*  JttneZSTlsgf.  


more  cEan  t 


w 


ILLESDEN  DISTRICT  COU^TCir.. 
BUILDIXG  IXSrKCTOR.— WILLKSDEN  LUCAl, 
BOARD  .VCT.  1887. 


Tlie  Willosden  District  Council  are  prejiai-ed  to  receive 
.applications  for  the  office  of  Boilding  Inspector. 

K\ xiy  cuui\idate  must  bi;  at  least  twenty-five  years  of  age, 
and  hold  a  eei-tificate  of  the  Royal  Institute  of  British  Archi- 
tects, of  tho  Institution  of  Civil  Bngineera,  or  of  the  .Insti- 
tution of  Surveyoi-s. 

.-^  '  ; '  t;.50  jierannum,  rising  byannnal  increments  of  £10 
i~)  LL.''*'  I'LT  :vnnum. 

ApiJlicatioQ,  in  candidate's  own  handwritinff,  stating  qnali- 
tications  and  enclosing  cipies  of  not  more  tlian  three  testi- 
monials of  reoont  date,  to  be  forwarded  not  later  than  4  p.m. 
■ftn  Tuesday,  July  (>.  1897,  to  the  undersigned,  from  whom 
further  pai'ticulai's  may  be  obtained. 
(I!v  order) 
O.  CLAUDE  EOBSON, 

Engineer  to  the  Council. 

I'ublic  UBioes,  Dyne-road,  Kilbuni,  N.W. 

June  24.  1807.  

OITY  OF  LIVERPOOL. 
Wanted,  in  the  City  Engineer's  department,  two  com- 
petent District  Road  Surveyors;  ago  not  less  than  twenty-tive 
years  nor  more  thii'ty-Uve  years.  Candidates  must  be  able  to 
measure  up  and  set  ont  works,  write  reports,  and  make  neces- 
sary estimates  and  sketches. 

The  salary  will  be  £130  per  annum,  increasing  £10aimnaUy 
to  £170  per  annum,  subject  to  a  contribution  of  3  per  cent,  to 
the  Corporation  Superannuation  Fund,  and  each  of  the  persons 
appointed  will  be  required  to  prove  to  the  satisfaction  of  the 
Controller  and  Auditor  of  Accounts  that  he  lias  effected  an 
insurance  on  his  life  to  an  amount  the  premium  on  which 
shall  be  equal  to  2  per  cent,  of  his  salary.  Particulars  of  dutie.s 
_luay,be_had_ou.n.xiU£«  appliciiUon  to  the  City  Engineer. 


tions,  in  candidates' on  n    haudwri''         -■    '      .^  age, 
({IIS^S^OUS  and  experience,  accompanied  ii  not 

morecEan  tl^' '  testimonials,  and  add; i_i!;Ciiy 

Engijeet^l  ■  lildings,  Liverpool,  must  tie  4(diN'ered 

StfflfenS.'  (lay,  the  14th  July,  1897. 

Canvassing  uiumbetli  of  tho  Council  will  be  conadafed  a 
disqualification. 

(By  order) 

H^VJiCOUKT  JJ.  CLARK, 
Town  Clerk. 
Municij>al  liuildings,  Liverpool. 
24th  June,  1897. 

LEIGH  URBAN  DISTRICT  COUNCIL. 
Wiinted,  a  third  Assistant  in  the  office  of  the  Engineer 
and  Surveyor.     Must  be  a  good  draughtsman,  aorveyor  and 
lovollor,  and  have  been  trained  in  a  municipal  office.     Salary, 
£7o  per  annum. 

Applications,  stating  age  and  qualilicalious,  together  with 
cjpies  of  three  testimonials,  will  be  received  by  the  under- 
signed up  to  July  12,  1897. 

TOM  HUNTER. 

Engineer  and  Surveyor. 
Leigh,  Lancashire^ 

SEWERAGE  ASSISTANT  required  at  once,  to 
take  levels  and  prepare  (tra\riugs  for  8  aulas  of  outfall 
sewer  and  gouoral  sewerage  work  to  cost  aV>out  £27,000. 
Applicants  luust  have  hud  special  experience  in  this  class  of 
work.  The  selected  candiilato  may  bo  appointed  as  Clerk  of 
Works.  Suhiry,  £3  per  week.— Apjj^y  to  J.  S.  Pickering, 
A.M.I.C.E.,  Council  Offices,  Nuneaton. 

TENDERS  WANTED. 


HULL  CORPORATION. 
CDOKlNt;  APPAR.Vi'US  FOR  BOROUGH  .\SVLUM. 
The   Corporation  are  jirepared  to  receive  tenders  for  the 
supply  and  Bxing  of  seven  Steani-Jaokett«d  Pans,  one  Vege- 
table Steamer,  and  one  Hot-Closet  and  Serring  Table,  together 
with  pipe  connections  and  otlior  works. 

Speciticatiou  and  other  particulars  may  be  obtained  of  tho 
undersigned. 

Tenders,  endorsed  "  Tender  for  Cooking  Appaialus."  arc  to 


GALVANIZED 


IRON. 


j-i  j>*i^ia 


TANK 


FRED'^BRABY2(C? 


FITZROY  WORKS 

352to3G4  Euston  R? 

.  TONDONj   > 


BLACKMAN 


VENTILATING 
CO.  LTD. 


Specialists  in 


VENTILATING    AND   WARMINGk 


TRADE  MARK    63    FORE   STREET,   LONDON,   E.G.,   and    Branches. 


ALUMINO- 
FERRIC. 

THE   Precipitant. 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

BARROW     LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELEHITiC  CEMOT, 

L'cliveret-  lo  hil  piirtj>  of  ibc  K-iL-doa.. 
Offices  :    1    St.    Martin's,     Leicester. 

WL'rkM  Bnn(i\\-uii-?:i.;ir.  j.r.  I,oi._*l.i-oi\'nc^. 

JOHN  ELLIS  &  SONS.  Ld. 

NAVVY  BARROWS 

Contractors'  Timber, 

rolling'   liiurd:?  Hi.'l   Ruauor.^  to  M..ic>,  K:ic!i.-h 

Timber,   Plank  &in\   .SctmUtncr.  Wapoii   Wix-d, 

Fcucinff,  Joinerv.  Pick  antl  Haniiucr  Shaft  >. 

JOHN  ASHWORTH  &  CO., 

Watcrfoot,   Manchester. 

EiUtb.  18»ii.  Depots :  Livci  i«-vl,  UiiU,Ii'lcclwc>>:<l. 


NINETEEN    MEDALS. 


CHICAGO  Exhibition,  highest  awards. 


V^OOI^LiLlVXS 

I'ltlt.lVAL    .MAKKKS   OK 


«Sc      CO., 


ARTISTIC   WALL   PAPERS, 

Free    from    Arsenic. 

Sole  Address^  110  HIGH  STREET,  near  Manchester  Squart.  LONDON.  W. 
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SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 


FOR     RAISING 


As    adopted    for    tlie    Drainage    of    Eastbourne,    Southampton, 
Warrington,   Staines,   Ipswich,   Norwich,   Felixstowe   and  many 

other  places,  both  in  this  country  and  abroad. 


Fop    Pamphlela    and   Pariloulara    apply    to- 


HUGHES    &    LANCASTER, 

OONTRACTORS     FOR     DRAINAGE     AND     WATER    SUPPLY     WORKS. 


TROTT'S  PATENT  VALVES  AND  FITTINGS 


FOR  ALL 
PURPOSES 

1.  Are  the  raoflt  perfect  and  effective  valves  now 
in  use. 

2.  Are  qalck  filllnK  and  full  way, 

.1.  Are  ea«ily  repaired  by  simply  unscrewing  top 
cap  or  nozzle  (see  ilUistration). 

4.  Only  require  slight  half-turn  for  closing,  and 
do  not  require  screwing  up  like  other  valves. 

5.  By  the  latest  improvement  the  inner  valve  c^n 
be  removed  whilst  under  pressure. 

Are  supplied  to  the  Government,  London  County 
Council,  and  principal  Hospitals,  Unions,  Baths  and 
Wa«bhouees,  Gas  and  Water  Works,  etc..  throughout 

the  country. 
Approved  by  New  Kivpr  and  other  Water  Companies. 


Illustrated  Price  Zifts,  uHtK  Testimonials,  on  applieation. 

Proprietcrs  and  Sole  Manufacturers,  HENRY  GONOLLY  &  CO., 

Patentees  and  Manufacturing  Sanitary  Engineers,  and  Builders'  Merchant*, 

Head  Office  and  Show  Rooms,  42  HAMP6TEAD  ROAD.  LONDON,  N.W. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


Estimaies    Given   for    all    kinds   of 
IRON  ROOFS  AND  BUfLDINCS. 


ALSO  MANUFACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

IS    Upper    Thames    Street,    LONDON,    E.G., 

And     at     LIVERPOOL    and     GLASGOW. 


ESTAni.I-in  n  OVF.i;  HA[,t    A  CENTCRT. 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED     IN     BEST     STYLE     AND     WITH     CiREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

ARGBITECTS'    AND   SURVETORS'    LITHOGRAPHERS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 

LIBERAI    DISCOUNTS,  ACCORDING  TO  ARRANGKMBNTS. 


EASTWOOD  &  CO.,  Limited. 

Head    Office:     BELVEDERE    ROAD,    LAMBETH,    SE. 

BRICKS.   LIME.    CEMENT. 


In  any  Quantities.        For  Prices  apply  to  above  address. 


THE    PASTEUR  (chamberland)  FILTER. 

[1]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  water-borne  diseases.  [21  Is  the  ONLY  FILTER  which  does  so. 

atnc  Tn  UinDir  ..ilk  .,,  wt<k«„l  Dr...„—    ,. J  «..;..  onu  r.ni.rroH  ■.,.«....<  "THE     DEMONSTRATED     STANDAHD     OI'     KKKICIENT 

HADE  TO  WORK  with  or  without  Pressure,  and  to  give  any  required  output.  riLTHATioN.--/?ntei  Medicni  joumni. 

"A  REAL  PRBVBNTATIVE  OF  WATBR-BORNB  DISEASB." 

—  Ldncet. 

Professor  Sir  HENRY  B.  ROSCOB.  Ph.D.,  F  R.S.,  says  :- 
"  Ordinnry  Filter,>i  are  no  good  at  all ;  tbc  only  filter  that  protests 
the  water"iirinkt"r  from  the  cernis  is  the  Pasteur  filter." 

"THE  ONLY  FILTER  THE  PROFESSION  CAN  RECOM- 
MBND.••-//o.^t)1(r;^ 

The  British  Medical  Journal  says  :-"  THE  PRESENT  STATE 
OP  THINGS  IS  A  PUBLIC  DANGER,  AND  HAS  TO  ANSWER 
FOR  THB  LOSS  OF  MANY  LIVES." 

Professor  B.  RAY  LANKESTER,  F.R.S.,  says  :— "  Ordinary 
domestic  filters  are  worse  than  useless." 

"At  Luoknow  barracks  an  epidemic  of  cholera  occurrpd  in 
August.  1894,  14,1  were  attacked  out  of  ti4:i  in  six  weeks,  and  W  died. 
On  official  investigation  it  was  found  to  have  been  caused  by  the 
use  of  an  ordinary  fi\ier."—Time?  of  India. 

"  Wherever  tfiB  I'asteur  Filter  has  been  applied  typhoid  fev»r 
bM  disappeared. "-M.  DE  FRBYCINBT,  Minister  of  War(Franc»^. 

"  At  Dinan  barracks  8.34  cases  of  typhoid  fever  oecurn  d  in  Un 
three  years  before  Pasteur  Filters  were  used  ;  seven  eases  only  in  the 
following  four  ye»rs."-GeneraI  ZUULINDBN, 
(France). 


dinister   of  W»< 


Nob.  S16&316.t.  Tap  I 
w4tli  Earthnwr.  er  Cr; 
Reservoir.  From 81, 1 


Tablc  Filtcm. 

No.  202. 

From  31/8, 


NoN-Pacasunc  CiaTCRN  FiLTan 

No.  338. 

From  9fl/-  each. 


NOTK.-THK  PASTBUR  FILTER  IS  APPLIED  TO  2MI,000 

QUARTERS  OF  THB  FRENCH  AKMY.  * 

The  results  of  practical  use  of  BASTBURand  other  fillers  appear  In 
Government  and  other  reports, which  can  be  quolid  on  applieaHon. 


«ote  Lioenoee*  and  Maker*:  ^  BKFRIC8  A  SONS,  Ltd.,  147  HOUNDSDITCH,  LONDON,  E.C. 


IJdlt  t,  18«7.]l 


AND  COUNTY  ENGINEER. 
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be  addressed  to  the  chairman  of  the  Asylum  Committee,  and 
deliTered  at  the  Town  Clerk's  uffiue,  Hull,  before  10  a.m.  on 
Wednesday,  7th  July. 

The  Corporation  do  not  bind  themielveB  to  accept  the  lowtit 
or  any  tender. 

(By  order) 

A.  E.  WHITE, 

Borough  Engineer. 
Town  Hall,  Hnll. 

IBth  Jnne,  1897. 

BAN   DISTRICT   COUNCIL    OP    GAINS- 

BOROUGH. 


■gR 


Waitrworki  Exteniion  1896-7.— ContraaU  Not.  1,  $  and  3. 
Exttntion  of  Tinu. 


TO    CONTRACTORS,  IRONFODNDERS    AND    OTHERS. 

The  Urban  District  Conncil  of  CJainsboroagh  invite  tenderg 
for  the  undermentioned  works: — 

Contract  No.  /.—The  casting  and  delivery  of  aboat  1,733 
lineal  yards  of  1-1-in.  cast-iren  Pumping  Main,  and  all  special 
castings  oonneoted  therewith. 

Contract  No.  2. — Excavating  trench,  laying,  jointing  and 
carting  1,733  lineal  yards  of  14-in.  cast-iron  Pumping  Main 
from  the  waterworks  to  the  new  reservoir  at  Summer  Hill, 
Gainsborough,  and  other  works  connected  therewith,  inclu- 
ding the  providing  and  laying  of  all  the  air  reflux  and  stop 
valves  required. 

Contract  No.  3. — The  conatrnction  of  an  open  service  reser- 
voir of  about  1,000,000  gallons  capacity  at  Summer  Hill, 
Gainsborough,  together  with  all  pipes,  valves  and  other  works 
connected  therewith. 

Plans  and  sections  may  be  seen  and  a  copy  of  the  speciS- 
cations,  bills  of  quantities  and  schedule  of  prices  may  be 
obtained  on  application  to  the  undersigned  on  payment  of  2 
guineas  for  each  set,  which  will  be  returned  on  receipt  of 
the  paper,  supplied,  including  a  io7i&-fide  and  properly  tilled- 
up  tender. 

Tenders,  within  a  sealed  envelope,  separate  for  each  con- 
tract, addressed  to  Decimus  M.  Robbs,  Esq.,  clerk,  Conncil 
OflBces,  Gainsborough,   and  endorsed  "  Tender  for  Contract 


No.  1,  2  or  3,"  as  the  case  may  be,  must  reach  the  Clerk  be- 
fore noon  on  Wednesday,  the  14th  July  neil. 

The  Conncil  do  not  bind  themBelvos  to  accept  the  lowest  or 
any  tender. 

HENRY  RILEY, 
Engineer  and  Surveyor  to  the  Council. 
Council  Offices,  Gainsborough. 
16th  Jnne,  1897. 

LUTON  RURAL  DISTRICT  COUNCIL. 
The  above  Conncil    invite   tenders  for    the  supply  of 
Slag  for  the  year  ending  3Ut  March,  1898,  to  be  delivered  in 
accordance  with  terms   of  contract  to    be    obtained  of  the 
undersigned. 

Tenders  and  samples  to  reach  the  Clerk  to  the  Council  not 
later  than  Saturday,  17th  July  next. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 

JOHN  ANSTEE, 

Surveyor. 
Office,  Dunstable,  Beds. 

26th  Jane,  1897. 

BECKENHAM  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
The  Beckenham  Urban  District  Council  invite  tenders  for 
laying  a  Snrf.ice-Water  Relief  Sewer  in  Beckenham  and 
Chaffinch  ro.ids,  consisting  approximately  of  925  lineal  feet 
of  18-in.  Stoneware  Pipes,  including  manholes,  gully  connec- 
tions, &c.,  &c. 

Plans  and  sections  may  be  seen,  and  bills  of  quantities, 
specifications  and  fonns  of  tenders  obtained,  on  application  to 
Mr.  John  A.  Angell,  on  or  after  June  24th,  on  deposit  of  £l, 
which  will  be  returned  on  the  receipt  of  a  bond-fide  tender. 

Tenders,  duly  sealed  and  endorsed  "  Tender  for  Surface- 
Water  Sewer,"  to  be  sent  to  the  undersigned  not  later  than 
i  p.m.,  Monday,  July  12.  1897. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

P.  STEVENS, 

Clerk  to  the  Council. 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


8PHERI0AL    EXHAUST. 

THS    OKLT 


VENTIUTOR. 

For  Biiilrlincrs,  Drams,  Ac. 


s 

s 


^.^: 


< 
i 


Fia.  aSM. 

By  Eleotrioity ,  Water,  Gas,  Steam, 

Hand  or  Horse  Power. 


^^ 


I 


Fie 


VENETIAN     WALL 

INLETS. 

From  Is.  6d. 


Chimney 
Cowl, 


Telegrams : 


'  Kktwokth,  LiviRPOor,."      Telephone  No,  1877.       Twenty-five  Years'  Kxperience.       lUuMtnitod  I'rico  Lists  Free. 
"  .^.csxas.^  **    '^T^xa.-t^il^'fcdLss.s^     ^xa.<l.     ^Z^^-fedLsxer     Oos3a.x>^x3.y,     X«i-v^^s:*X>o*=*^  - 

Contractors  to  H.M.  Government  DepartmentB,  Various  Corporations,  Railway  Ccmpanles,  ftc. 

LEEDS  FIRECLAY  COMPY .  LTD 

so     F.A.E-K:     I?,0"W",      LEBIDS. 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKS. 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Woiship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.C. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 

PERMANENT      DECORATIVE 

WALL  i  CEILIXG  COVERINGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 


97,  Queen  Victoria  Street.  LONDON.  E.C. 
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rRBAN  DISTRICT  COUNCID  OF 
DARTPORD. 
TO  CONTRACTORS  AND  OTHERS. 
The  Urban  District  Council  of  Dartford  invite  tenders  for 
the  erection  of  an  Oak  Paling  Fence,  witli  Iron  Posts,  along 
the  boundary  of  the  Grammar  School  property  in  Shepherd's- 
lane,  Dartford,  in  accordance  with  plans  and  specification 
prepared  by  the  council's  Surveyor,  Mr.  W.  H'arstoii,  a.m.i.c.e., 
and  which  may  be  seen  at  his  office.  High-street,  Dartford. 

Forms  of  tendiir  can  be  obtained  from  the  Snrvejor  on 
payment  of  £1  Is.,  which  will  be  retui'ued,  on  receipt  of  a 
hoiiA'fide  tender. 

Tenders,  endorsed  "  Tender  for  Fence,"  mnst  be  delivered 
to  me,  the  undersigned,  not  later  than  Thursday,  the  15th  day 
of  .Tuly,  1897. 

The   person   whose   tender  is  accepted  will  be  required  to 

execute  snch  contract  and  bond,  and  to  provide  such  sureties 

for  the  due  execution  of  the  work,  as  the   council  may   desire. 

The  council  do  not  bind  themselves  to  accept  the  lowest  or 

any.tendei'. 

(By  order) 

X  C.  HAYWARD, 

Clerk. 
Sessions 'House,  Dartford. 
26th  June,  1S97.  ■ 


BOROUGH  OFDOUGLrAS,  ISLE  OF  MAN. 
TO  BUILDERS  AND  CONTRACTORS. 
The  Corporation  of  tlie  Borough  of  Douglas  is  prepared  to 
receive  tenders  for  New  Municipal  Buildings,  Free  Library 
hnd  Fire  Station,  to  be  erected  in  Ridgeway-street,  Douglas. 
Foi-ms  of  tender  and  bills  of  ipiantities  can  be  obtained  on 
aiiplication  to  the  undersigned  and  by  payment  of  £3  3s.. 
(which  will  be  retui'ued  on  receipt  of  a  bond-fide  tender),  on 
or  after  the  21st  day  <tf  June  instant. 

Sealed  tenders  must  be  sent  to  the  undersigned  not  later 
than  Wednesday,  the  7th  day  of  July,  1S97,  on  the  forms  to 
l)e  supplied,  and  endorsed  ^'  I'ender  for  Municipal  Boildings." 
i  jiDrawings  can  be  seen  at  the  offices  of  the  Architect,  Mr. 
Arthur  Ardron,  K.R.I.R.A.,  39  Victoria-street,  Westminster, 
S.W.,  or  at  the  Town  Clerk's  office,  Douglas,  Isle  of  Man,  on 
and  after  the  above-given  date. 

The  Corporation  does  not  bind  itself  to  accept  the  lowest 
or  any  tender. 

THOMAS  H.  NESBITT, 

Town  Clerk. 
Town  Hall,  Douglas,  Isle  of  Man. 
,S|li  .lui'ii',  1S97. 


OLD"  S'WINDON''    U'R'B'Ai'N-  1I>IIS'TRICT 
COUNCIL.        ■       '    '  ■    ■•■■•■ 

TO  CONTRACTORS.  " '■  'Ij'  •  ('•'-'^ul.'. // 
The  Old  Sivindon  Urban  District  Con««'il'at*"pfep(li'efi' to 
receive  tenders  for  the  construction  of  three  Settling  Tanks,' 
each  60  ft.  by  20  f t.,  ami  PilteriS,' 'etich  .50  ft.  by  30  ft.,  and 
other  worksititoitn'octibn  therewith,  at  Broome,  near  Swindon. 
Plans  atid  speci'fica'tion  can  be  seen,  on  and  , after  the  24th 
inst.,  at  the  offices  of  the  engineers,  Messrs.  SUbiUraii  ftRed- 
man,  Newport-street,  Swindon,  wliere  fbrnis  of '  tender  and 
sohedtiles  of  qnantitnes  may  .he  jolr^aijiie^  'pn  jjppmetit  of  af  cj- 
of  £2  2s,  which  sum  will  be  returned  ori  receipt  of  a,  ^oiiVl./i* 
tender. 

The  Connoildtj' not  bind  thenjstelves  to  accept  th^  lay^cst-f'f 
any  tender-,  and  the  contractor  whose  teniler  is  accepted  shall 
enter  into  a  formal  agreement,  under  seal  with  sufficient 
sureties,  for  the  due  fnlKluient  of  his  contract. 

Sealed  tenders,  addressed  to  in|e,  and.endorsed  "  Tenders  for 
Tanks  and  Filters,"  to  be  deliveretVdt  the  offices  of  the  Coun- 
cil, 42  Crickla<le-sta-e^t,,7'^>vind.TO5 jpn"or|.'^eto^e'"^nesi5        '^tb 

,,;-,,,.,;    -I;,:.,,  I     Clerk  to  the  said  fconiici^ 

HARROW  URBAN  DISTRICT  COUNCIL. 
TO  GRANITE  MEUCH.ANTS. 
The  Harrow  Url>an  District  CVinncil  invite  tenders  for  the' 
supply  of  about  1,600  tons  of  IJ-in.,  2-iii.,  or  2:|^-in.  hand-' 
broken  Granite,  delivered  free  at  either  of  the  Harrow  rail- 
way st.atious — vh.,  the  Lrind6n  and  North  -  Western  and 
Mctro])olitan  stations,  or  at  Sudbiiry  station  (Ltmddn  and 
Nortli- Western  Railway) — in  snch 'quantities  as  the  snrveyt>r' 
m.ay  direct. 

Samples  of  gr.anite  to  be  sent  to  the  Surveyor's  office,  car- 
riage paid,  before  the  date  of  the  delivery  of  tenders.  Any 
further  informaticn  can  be  obtained  from  the  nndcrsigned. 

Teuders,  endorsed  "  Tender  for  Granite,"  together  with 
references  to  highway  authorities  as  to  durability,  to  be  sent 
to  R.  E.  H.  Fisher,  Esq.,  Clerk  to  the  Council,  Han-ow,  not 
later  than  5  ]).m.  on  Monday,  July  1 2,- 1897. 

The  Council  do  not  iiind  tlieurseh-es  to  accept  the  lowest  or 
any  tender. 

(By  order) 

T.  CHARLES,       .  •  /  ii 
Surveyor  to  the  Council; 


Harrow. 
June  29, 
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NEW  EXPANDED  METAL 


Meshes  from  |th  in.  to  6-in.  wide.     Strands  from  24  B.W.G. 
to  fyth  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

importiiiit  Buildings,  botii  I'ublicand  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  verinin-pruof,  aui]  practically  sound-proof. 

FOR  riREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 
for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  mouldings,  encasing  columns' 
girders,  &o.— no  cracking  or  falling  away  of  planter  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  adv-ant-ages  of  these  will  be  better  understood  by  perusal  of  the  Report 
hereinafter  referred  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex 

panded  Metal  is  not  liable  to  crack  or  fall  away  tlirougli  chaoges  of  temperatari'-. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

the  Royal  Parks,  leading  Railway  Companies  and  landed  Estates  throughout  the  Kingdom. 


ORNAMENTAL..       STRONGi       CHEAP. 


;A3 


OTHER  USES  FOR  EXPANDED  METAL.-These  are  innumerable.    It 

1  ;in  he  nseil  w  hi'ievcr  lattice  work  is  ri_nuii  etl,  fruiii  a  letter  rack  to  a  lilt  shaft,  for  gaideii 
bordering  and  archways.  Is  highly  ornamen  al  and  exceedingly  duiable,  having  no  joints 
to  rust  away. 

Being  e.\panded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  strength 
I  Ii;in  any  other  description  of  metal  lattice-work. 

BRASS,  ALUMINITJM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  I'tfect  is  \'ery  pleasing,  and  here  again  the  absence  of  .joints  gives  great  durabi'ity  to  the 
metal,  and  tlie  rapidiiy  of  manufacture  allows  of  very  low  prices. 


CATALOGUES   AND   PRICE  LISTS   can    be   obtained   on    application. 

Also  copy  of  a  KEPOKT  l.yan  EMINENT  FIHM  of  ENClNEEliSoil  tl»-  iim-  of  E.XFANDED 
METAl.'IN  CONOfETK.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

:!i)    IJI'PIJH    THAMES  HTRliET,   LONDON,  EX'. 


Telegraphic  Address,  "Distend.  London' 


Works— WEST  HARTLKl'OOL. 


TcU'iilioup  No.  18:^9. 


JcLT  2,1897.] 


AND   COWKTY   ENGINEER. 
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HAYWARD'S  PATENT  SEMI-PRISM  REFLECTINC-LENS  LIGHTS 

FJH    LIGHTING     BASEMENTS.     CELLARS    AMD    UNOERGROUND    APARTMENTS. 


UNDERGROUND  CONVENIENCE,  CHARINC  CROSS -LIGHTED  BY  HAYWARD'S  PATENT  LIGHTS.         ALSO  AT  OVER  100  OTHERS  THROUGHOUT  THE  COUimiY. 

Forty  in  London    at  the  Law  Courts— Hyde  Park    Oxford  Circus     South  Kensington,  &c.     And  at  Liverpool,  Manchester,  Leeds, 
Edinburgh.  Glasgow,  Brighton.  Hastings,  St.  Leonards,  Eastbourne.  Margate,  Bournemouth,  etc.,  etc. 

HAYWARD  BROTHERS  &  ECKSTEIN,  L^  >  Union  St..  Borough.  London. 

IDo     you     Icnowr    tlie    adi^antagfes    of 

Sanderson^s  Patent  Camera 

FOR      ARCHCITECTUFIAL      F»XJRI>OSES  7 

IF   NOT.   READ  THE   FOLLOWING   TEST.       You  will  then  learn  of  what  immense  Value  one  would  be  to  you. 

It  saves  Time,  Temper,  and  Plates. 

SUCCESS,  ^^^'    A..  FAILURE, 


Without  Trouble : 


With  all  the  Old  Troubles: 


1 


Fig  2  wAt  Uken  with  SANDERSON'S 
PATENT  CAMERA.  Che  Tripod  remaining 
perfecUy  level,  i  ii'-n-  ti.ing  no  iifTs.sii  v  to  iiii 
It ,  lis  i5  iisuiil  wilh  otiiir  t'limiToa.  ^o  <liftic\ilt> 
Mis  fxprrifiwi'.t  ill  pri'pi'rlv  romjunl'  jj  thi- 
-^ill>|f<.I    owing  to  the  i^rriit  rniiKcuf  tlu' Patent 

RislniE  and  Bwlng  Front  \Uiloh  rf«lur-*-«  th« 
i-liuittiuents  to  A  miititnnin.  nn<l  «tm-!in%tRy  uitli 

T  liu  niM'cutty  of  I  tiport  tiixlux  Swhit:  Bii<-k. 

Ttwtc<x>iiipli!>li  tlu'iib«'\«'  il  wn.^  luiinmry  !.• 

r.iisr   tin-  I'-iis   (n  0  in.  Z.-i*'*  on   n  litx-  iiiMf 
iIm>\c     ltd     titvcriiiK     |>o««T.     l-nl     l>\     brinsitii; 

Sanderson*!  Patent  Swing  Front'  into  pky. 
u|ii>-li  rniiMt-s  tlo-  H\is  of  thr  lens  t«>  l>o  itlrt>ctr<l 
t«>  tin-  iHittum  of  the  |»Ut*-.  (M-rrfi-t  ciiveriuK 
ponrr  aiiil  Illumination  «a«  linniollntvly  ol>- 
tAiiKtI.  A!,  in  Ftg.  a. 
3.  rt-presenU  tbe  l>est  possible  result  thnt  conM  be  obtaiu<tt  w  itti  tlx'  ?>aiu<-  lvn«  on  a  Orst  cIjiu  Mo>I-  rn  C-i 
thi-»'  niovfiiu'nts  tuivinjj  b.-.ii  Ntmlnr.)  tottnir  niiuo-i  limits.  nxu\  tli 


TAKKN  WITH  SANDKItSOWS  CAMBRA. 
WITH  A   KKSBKVB  OF  KISINQ  KHONT  IN  HAM). 


.•*»V 


1  VKKN  Willi  t)UUINAKY  CAMKUA. 
AVTi:U  blHAINIXd  MOVK^UKN'TS  TO  TIIK  I'TMOST. 


Pig 
k1  ^wlng   Front.  .t<: 


(iirni>li.-.l  iritli  thp  iixuU  Swing  BMk.  Kbinc 
'  Tripod  tilled  to  »  dangaroua  di<r««. 

The  above  Results  Point  to  the  Perfection  o(  SANDERSON'S  PATENT  CAMERA  for  Work  of  this  Description  more  forcibly  than  any  Arguments  For  or  AgalnititsPrinciplH. 


A  DoHcrlptivi'  Pamplik'l  may  bo  obtulin'il  on  upplloutloii  to  tlio  .Snl<>  LU'i'11?'i'i'j'  iiml  Munutact  iir<M  » 

GEO.      flOVOt^TOI^      St      S014,      S9     Hi^fh      H[olboi?n,     LONDON. 
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TBDDINGTON  URBAN  DISTRICT  COUNCIL. 
TO  ROAD  CONTRACTORS  AND  TAR  PAYIORS. 
The  Urban  District  Council  of  Teddington  are  desirous  of 
receiving  tenders  for  the  reoonstrnction  of  Chorch-road,  which 
will  consist  of 

6,600  super,  yards  of  Roadway  Forming  and  Metalling, 
1,600  lineal  yards  of  Kerbing  and  Channelling, 
3,500  super,  yards  of  Tar  Paving  and  other  works  incident 
thereto. 
Plans  and  specifications  may  be  seen,  bills  of  quantities  and 
forms  of  tender  obtained  (on  payment  of  £2  2s.,  which  will  be 
returned  on  receipt  of  a  honi-fide  tender),  on  application  to 
Mr.  M.  Hainsworth,  Surveyor,   Elmfield   House,  Teddington, 
on  and  after  the  23rd  instant. 

Tenders  will  not  be  accepted  nnless  made  out  on  the  pre- 
scribed form. 

Sealed  tenders,  endorsed  "  Chnroh-road,"  must  be  delivered 
at  the  Council's  offices  not  later  than  12  o'clock  on  Monday, 
July  5th. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

G.  H.  SALMONS, 

Clerk  to  the  Council. 
Elmfield  House,  Teddington. 

18th  June,  1897. 

BOROUGH  OF  LEWES. 
TO  STONE  MERCHANTS,  FARMERS,  &c. 
The  Town  Council  of  this  Borough  invite  tenders  for  the 
supply  of  450  tons  of  2-in.  Broken  Blue  Guernsey,  Cherbourg 
or  Belgian  Granite,  75  tons  of  Coarse  Granite  Screenings,  and 
300  tons  of  Broken  Sarface-picked  Flints. 

Forms  of  tender  and  specification  may  be  had  and  any 
further  information  obtained  at  the  Borongh  Surveyor's  oflSce, 
Town  Hall,  Lewes. 

Sealed  tenders,  endorsed  "  Tender  for ,"  must  be  left 

at  my  office  on  or  before  the  24th  July,  1S97. 

Power  is  reserved  to  reject  the  lowest  or  any  tender. 
(By  order) 

MONTAGUE  S.  BLAKER, 

Town  Clerk. 
Town  Clerk's  Office,  Lewes. 
3rd  June,  1897. 


pOUNTT 


WEST      HAM. 


BOROUGH    OF 

TO   BUILDERS. 

The  Council  hereby  invite  tenders  for  the  Foundations,  in 
part,  of  a  large  Lunatic  Asylum,  Chadwell  Heath,  Ilferd, 
Essex. 

Plans  and  specification  may  be  seen,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell, 
Borough  Engineer,  Town  Hall,  Stratford,  E.,  on  and  after 
Thursday,  July  1st  pros. 

Tenders,  endorsed  "  Tender  for  Asylum  Foundations,"  to 
be  sent  to  my  office  not  later  than  4  o'clock  on  Tuesday, 
July  13,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender.  The  contractor  will  be  required  to  enter 
into  a  bond,  with  two  sureties,  for  the  due  performance  of 
the  contract,  and  no  work  will  be  ordered  under  the  contract 
until  such  bond  has  been  dnly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom 
a  contract  is  entered  into,  will  be  required  to  pay  to  the 
whole  of  his  workmen  such  rate  of  wages,  and  observe  snoh 
hours  of  labour,  as  are  recognised  by  the  workmen's  trade 
unions  and  in  force  at  the  time  of  signing  the  contract.  In 
the  event  of  any  breach  of  such  agreement  the  Council  will 
enforce  the  penalty  clause  in  its  entirety. 

(By  order  of  the  Conncil) 

FRED.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall,  West  Ham,  E. 
June  17,  1897. 


ADVERTISEMENTS. 


P. A.S.I,  (by  exam.)  gives  six  field  lessons  for 
March  exam.  Fee,  1  guinea.  Chain,  theodolite  and 
level.  Good  opportunity;  closes  August. — Councell,  32 
Bedland -grove,  Bristol. 

QUANTITIES,  '&c.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCHIM  &  SON,  20  Par- 
liament-street, London,  S.W.,  Surveyors'  printers  and  sta- 
tioners. "  Quantity  Surveyors'  Tables,"  1897,  6d.;  post,  7d. 
In  leather.  Is.;  post.  Is.  Id. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27 „         3/- 

53  by  31 „        4:/- 

Copies:  in  one  xheetfiO  by  40,  hy  arrangement. 

COPIES   BY   WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  16 

40  by  27 „       2  6 

53  by  31 „       3  6 

J.  HALDEN  &  CO., 

8   ALBERT    SQUARE,  MANCHESTER. 


J^*    *    '*'%. 


Subscribed  Capital  •  £2,127,500. 


Head  Offices 


f  45  DALE  STREET,  LIVERPOOL, 
I  731 


)  TO  76  XING  WILLIAM  STREET,  LONDON. 


Liberal  Commission  allowetl  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  introduction  of 
BiisilLesa. 


C.WOOLLISCROFT  &SoN. 


HAN  LEY, 

STAFFS. 


LTD. 


FLOORS,   WALLS. 
AND  ROOFS 


^    k^       Red 
'y^^    and  Blue 

STAFFORDSHIRE 

GOODS. 

Many  Specialities.   Illustra- 
tions and  Prices  on  application. 


LITHOGliAPHED  BILLS  OP  QUANTITIES. 

Manuscript  Copiks  of  Drawings,  Tkacinus, 
Photo  C<ip)  ^.s  and  Photo-Lithography.'v 

ROBT.   J."  COOK   &   HAMMOND, 
Draftsmen  ^  Lithographers,  lV  Map  Mounters, 
2&3  ToTHiLL  St.,  Broadway,  Westminstkr. 
Telephone  No,  3185. 
Tepgr.ipliif'  Aihiress:  "Cartoons,  London.' 


STERLING 
MERIT  . 
IS  THE      . 
KEYNOTE 
OF 
SUCCESS. 


This  explains  why  the 


Ho.  4  YOST  HE^™ 

has  so  easily  attained  a  world-wide  fame.    Being  constructed  of 

the  finest  materials,  speedy,  light,  compact,  and  economical  in 

working,  and   having  an   Ink   Pad   which    is   guaranteed   for  six 

months,  it  is  indeed 

THE      IDEAL     WRITING      MACHINE. 

full    Particulars    on    AppHoalion    to 


ADOPTED    BY 

ROYALTY 

and  ARISTOCRACY 

and  MORE  THAN 

35,000 

OTHER    USERS. 


THE   YOST   TYPEWRITER   CO.,  LIMITED, 

50      HOI-BORN      VIADUCT,     L.ONDON,     E.C 


LIVERPOOL  :  22a  North  John  Street. 
Q\  A50OW  :  112  St.  Vincent  Street. 
MANCHRSTER  :  3  Deansgate. 
BIRMINGHAM  :  73  Temple  Row, 


DUBLIN  :  17  Nassau  Street. 
LEEDS  :  IS  BrlKitate. 
CARDIFF  :  77  St.   Mary  Street. 
NEWCASTLE-ON-TVNR  :  S"  Uean  Street. 
BELFAST  :  13  Rosemary  Street, 


MARSEILLES  :  25  Rue  Paradis. 

PARIS  :   1o  Boulevard  des  Italiens. 

LYONS  :  "2  Rue  Lalont. 

EDINBUROH  :  12  North  St.  Andrew  Street. 
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^550riati0n  itf  illuninptil  and  (rnuntij  (i^uginau-ii. 

ANNUAL      MEETING      IN      UONDON. 


Ooce  moi-e  the  metropolis  ia  the  scone  of  the  annual  meet- 
ing of  the  Incorporated  Association  of  Jliinicipal  and  County 
Kngineers,  the  last  one  held   in  London   having  been   that  of 


.Uexnndor  R.  Binnie,  to  whoso  professional  eminence  we  shall 
briefly  refer  when  piyinR  a  few  biof;raphical  details. 

The  first  meeting  held  in  London  wa«  the  inaugural  meet- 


three  years  aero,  when  Mr.  A.  M.  Fowler  was  president.  The  ,  ing  at  the  Inaiitution  of  Civil  Engineers,  in  May,  1S73,  when 
retiring  president,  Mr.  F.  J.  C.  May,  borough  engineer  of  from  comparatively  small  beginnings  the  association  started 
Brighton,  has   been  a  decided  all-round  success;  but  it   is    I    on  its  prosiierous  ;career.     Tho  first  annual  meeting  proper 


X 


Sir  Alkxaxdxr  R.  Binkik,  m.inst.c.k., 

Tlio  Now  Prcmdcnt. 
scarcely  necessary  to  add  anything  to  what  wo  said  on  this 
subject  last  week,  when  wo  took  occasion  to  pay  ourtribnto 
of  udmiratinn  to  the  urbunity,  dignity  and  capacity  whii-h 
Mr.  May  has  shown  in  Ullinu  the  office,  and  to  the  uner^'y  and 
•nthuBiaum  with  which  he  had  promoted  the  interests  of  tho 
aasociiitioQ   and   of    tho    profession.     His    successor    is  Sir 


(Photo  by  Elliot  1  Fry.) 
held   in  the  metropolis  was  in  July,  1876,  under  the  presi- 
dency of  Mr.  J.  Lemon,  Southampton. 

The  report  of  the  council  which  was  pn>«cnt«l  to  tho 
menibiTK  yesterday  euggi'stti  a  comparison  with  the  pooition 
of  the  association  in  those  enrly  days  when  the  two  first 
metropolitan  meetings  wore  held.     Tho  first  list  of  msmbera 
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includes  about  160  names.  This  year  the  council  are  able  to 
say  that  the  fic;urea  showing  the  Tvorking  of  the  association 
exceed  all  previous  records.  No  fewer  than  nine  district 
meetings  have  been  held,  and  our  reports  have  testified  from 
time  to  time  how  successful  they  have  been.  The  total 
number  on  the  roll  at  the  end  of  the  year  was  789,  compri- 
sing 703  ordinary  members  and  77  graduates.  These  num- 
bers, it  will  be  seen,  represent  an  addition  of  no  less  than  12 
per  cent,  to  the  numbers  of  the  preceding  twelve  months. 
There  were  as  many  as  1()(J  new  members  added  during  the 
year,  94  of  whom  were  ordinary  members.  It  is  well  known 
that  this  result  has  been  largely  brought  about  by  the  work 
of  the  president,  and  due  acknowledgment  is  made  by  the 
comicil  in  their  report,  which  we  print  in  full  below.  That 
report,  it  is  true,  speaks  for  itself,  but  we  are  justified  in  re- 
ferring briefly  to  some  of  its  most  gratifying  features.  The 
number  of  candidates  who  presented  themselves  at  the  two 
examinations  for  the  association's  certificate  was  largely  in 
excess  of  any  previous  year,  and  the  council  are  undoubtedly 
entitled  to  attribute  the  fact  to  a  better  appreciation  on  the 
part  of  local  authorities  of  the  value  of  the  council's  certifi- 
cate. This  is  only  as  it  should  be,  and  we  are  confident  that 
a  much  wider  recognition  awaits  it  in  the  future.  The 
attempt  made  last  session  by  a  conference  of  various  associa- 
tions to.  obtain  the  passing  of  a  measure  for  the  superannua- 
tion of  all  municipal  oflicers  was  not  successful.  The  dele- 
gates from  the  association,  for  reasons  which  are  stated  in 
the  report,  withdrew  from  the  conference,  and  the  council 
now  look  to  the  Municipal  Corporations'  Association  to  pro- 
mote a  Bill.  The  question  of  combined  drainage  is  still  in 
abeyance.  As  regards  the  provinces,  the  matter  is  in  the 
hands  of  the  Local  Government  Board,  who  are  expected  to 
take  some  steps.  The  Bill  of  the  London  County  Council  to 
deal  with  the  metropolis  was  "  blocked  "  last  session,  but,  as 
might  be  expected  of  that  body,  they  will  probably  return  to 
the  charge.  We  doubt  if  anything  in  the  report  will  give 
more  general  gratification  than  the  announcement  that  the 
council  are  considering  the  question  of  new  and  more  com- 
modious offices. 

Having  thus  briefly  referred  to  a  mcst  encouraging  report, 
we  may  appropriately  say  something  of  the  new  president, 
the  well-known  chief  engineer  to  the  London  County  Council. 
That  official  post  is  in  many  respects  the  most  prominent  in 
the  whole  municipal  engineering  profession.  The  mere  size 
of  the  city  where  Sir  A.  R.  Binnie's  duties  lie  is  enough  to 
impart  a  unique  prominence  to  his  position.  It  need  scarcely 
be  said  that  it  is  only  appropriate  that  the  holder  of  such  an 
office  should  figure  for  the  customary  period  as  the  head  of 
the  Association  of  Municipal  and  County  Engineers.  London, 
of  course,  was  bound  to  be  the  scene  of  the  annual  meeting 
inaugurating  his  term  of  office,  and  it  is  a  happy  coincidence 
thnt  Sir  A.  E.  Binnie  should  have  been  elected  in  the  year 
which  has  seen  the  completion  of  his  great  work,  the  Black- 
wall  tunnel,  which  has  earned  for  him  the  honour  of  knight- 
hood. The  new  president,  as  is  well  known,  is  also  a  member 
of  the  council  of  the  great  parent  body,  the  Institution  of 
Civil  Engineers.  Before  his  appointment  by  the  London 
County  Council,  in  1880,  he  had  achieved  eminence  in  his 
profession,  both  in  this  country  and  in  India.     Of  Scotch  ex- 


traction, he  was  born  in  London  in  1839,  and  on  completing 
the  scholastic  part  of  his  education  he  became  a  pupil  of  and 
assistant  to  the  celebrated  J.  H.  La  Trobe  Bateman,  who  was 
elected  president  of  the  Institution  of  Civil  Engineers,  and 
achieved  fame  as  the  engineer  of  the  Glasgow  and  Manchester 
waterworks.  It  will  thus  be  seen  that  the  subject  of  onr  re- 
marks began  his  professional  career  under  excellent  auspices, 
and  it  is  gratifying  to  remember  that  the  pupil  of  such  a 
master  has  since  earned  great  distinction  as  a  waterworks 
engineer.  Previous  to  joining  Mr.  Bateman  he  had  served 
some  time  with  another  engineer.  Subsequently  he  was 
engaged  in  railway  construction  in  England  and  Wales, 
and  in  private  practice.  In  1868  he  entered  the  Public 
Works  Department  of  India  by  open  competition,  and  during 
his  six  years'  service  in  that  country  he  was  engaged  in  the 
exploration  which  led  to  the  discovery  of  coal  in  the  Central 
Provinces,  and  for  which  he  received  the  commendation  of 
the  Indian  Government.  He  successfully  designed  and  con- 
structed the  whole  of  the  works  for  the  supply  of  the  city  of 
Nagpur  with  water,  and  for  this  also  he  received  the  com- 
mendation of  the  Indian  Government.  He  was  also  engaged 
in  railway  work,  and  for  a  short  period  acted  as  assistant 
seci-etary,  Public  Works  Department,  to  the  Chief  Commission 
of  the  Central  Provinces.  The  president  resigned  his  appoint- 
ment in  India  in  187.'),  and  after  his  return  he  was  for  fifteen 
years  engineer  to  the  Bradford  Corporation,  during  which 
time  he  designed  and  successfully  constructed  many  large 
works, at  a  cost  of  over  £1,000,000,  among  those  works  being 
the  highest  reservoir  embankment  (125  ft.)  in  the  United 
Kingdom.  He  also  laid  out  and  designed  for  the  corporation 
a  large  extension  of  the  waterworks  in  the  Nidd  Valley,  at 
an  estimated  cost  of  £1,250,000.  Of  his  work  in  connection 
with  the  London  County  Council  some  idea  can  be  gained  from 
his  presidential  address.  The  construction  of  the  Blaokwall 
tunnel  is  still  fresh  in  the  public  recollection ;  and  we  may 
also  refer,  in  passing,  to  the  great  scheme  which  Sir  A.  E. 
Binnie  has  formulated  foi  bringing  a  long  distance  water 
supply  to  the  metropolis  from  Wales,  a  scheme  which  has 
been  endorsed  by  Sir  Benjamin  Baker  and  Mr.  G.  F.  Deacon. 
The  new  president  has  earned  a  great  reputation  and  has  had 
much  experience  as  an  expert  witness  before  Parliamentary 
Committees,  Royal  Commissions  and  similar  bodies.  He  is  a 
member  of  a  large  number  of  engineering  and  other  societies, 
in  addition  to  the  Institution  of  Civil  Engineers  and  the 
Association  of  Municipal  and  County  Engineers.  He  is  the 
author  of  a  paper  on  the  Nagpur  waterworks,  for  which  he 
received  from  the  former  body  a  "  Telford"  medal  and  pre- 
mium ;  and  he  also  contributed  to  the  "  Proceedings  "  of  the 
Institution  a  paper  on  "  Mean  or  Average  Eainfall,  and  the 
Fluctuations  to  which  it  is  Subject,"  for  which  he  received  a 
"  Stephenson  "  medal  and  premium.  These,  however,  are 
only  two  of  the  numerous  papers  he  has  contributed  to  the 
proceedings  of  various  bodies,  and  his  professional  reports, 
especially  on  the  London  water  supply,  are  well  known. 
Thus,  whether  in  regard  to  professional  eminence,  official 
position,  personal  worth,  or  the  extent  to  which  he  bulks  in 
the  public  eye,  the  members  of  the  Association  of  Municipal 
and  County  Engineers  have  every  reason  to  be  proud  of  the 
president  whom  they  have  chosen  for  the  coming  year. 


YESTERDAY'S  PROCEEDINGS. 


Wk.stminstkr  Town   ll.ii 


The  conference,  which  will  last  for  the  customary  three 
days,  was  opened  yesterday  morning  at  Westminster  Town 
Hall,  the  members  assembling  at  11  o'clock  after  a  council 
meeting  had  been  held.  There  was  a  very  good  attendance 
when  the  retiring  president,  Mr.  F.  J.  C.  May  opened  the 
business  of  the  conference  by  calling  upon  the  secretary, 
Mr.  Cole,  to  read  to  read  the  minutes  of  the  annual  meeting 
at  Brighton  last  year.  The  minutes  having  been  unani- 
mously approved,  Mr.  May  then  called  upon  Mr.  Cole  to  read 
the  council's  report  for  the  past  year. 

THE  ANNUAL  REPORT. 
As  the  figures  showing  the  working  of  the  association  dnring 
the  past   twelve  months  have  exceeded  previous  records,  the 
council  have  special  pleasure  in  again  presenting  their  annual 
report. 

TUSTRICT    AND     OTHER    MEETINGS. 

Since  the  last  annual  general  meeting  nine  district  meetings 
have  been  held:  Bristol,  September  26,  1896;  Westminster, 
February  10,  1897  ;  Dover,  April2-tth ;  Ripou,  May  Ist ;  Market 
Harborough,  May  8th;  Rochdale,  May  22nd;  Eastbourne, 
.Tunc  5th;  Llandudno,  June  12th  ;  and  Stafi'ord,  June  26th. 

THE    ROI.I.    oK    THE     ASSOCIATION. 

During  the  financial  year  ended  30th  April  last  one  hun- 
dred and  six  new  memlKTS,  consisting  of  niiu-ty-four  ordi- 
nary members  and  twelve  graduates,  have  joined  the 
association.  Three  members  and  one  graduate  have  resigned, 
four  names  have  been  written  off,  and  the  council  record 
with  regret  the  death  of  Messrs.  J.  Barber,  of  Streatham  ; 
N.  Dunscombe,  of  Chesterfield;  J.  Newton,  of  Manchester; 
J.  Robinson,  of  Winchester  ;  T.  R.  Roscoe,  of  Shorcditch  ;  W. 
S.  Stimpson,  of  Blaydon-on-Tyne  ;  A.  Sntcliffe,  of  Feather- 
stone;  and  W.  Thomas,  late  of  Dover,  members,  and  of  W.  S. 
Green,  of  Watford,   graduate. 

The  number  on  the  roll  of  the  association  at  the  close  of 
the  year  was  nine  honorary  and  703  ordinary  members  and 
seventy-seven  graduates,  making  a  total  of  789,  an  addition 
equivalent  to  over  12  per  cent,  on  the  numbers  of  the  pre. 
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ledinR  year.  The  council  liavfl  pleasure  in  statinR  tliiit 
this  markeil  ini-rcase  in  the  number  of  mcDibcrs  is  vnry  Iar;,'ely 
rlne  lo  the  work  done  by  the  President  on  behalf  of  the  asso- 
riation  duriuK  his  year  of  offire.  The  council  have  transferred 
Messrs.  \V.  .\tkinson,  F.  K.  G.  Bradshaw,  11.  K.  Coalcs.  J.  K. 
Uiion,  (,;.  Fittou,  W.  Ingham,  C.  J.  Jenkin,  K.  Roberta  and 
R.  W.  .Smith-Saville  from  the  class  of  inidiiates  to  that  of 
members,  these  p:entlemen  having  been  ulccleil  lo  a|i|ioiMt- 
incnis  qualifying'  them  fur  this  cliiss  under  the  articles  of  the 
association. 

THE   FINANCRS. 

The  audited  balance  sheet  and  statement  of  acruuiits  which 
accompiiny  this  report  Khow  a  balance  in  hand  mi  ,\pril  :«)th 
la-st  of  £411  28.  3d.  The  invested  capital  account  of  the 
association  now  stands  at  JE490  (prodncinK  an  income  of 
Jtie  lis.  8d.).  The  statement  of  assets  and  lialiilities  shows 
the  association  to  be  in  a  satisfactory  financial  position. 
EXAMINATIONS. 

Since  the  last  rejKirt  two  examinations  have  been  carried 
out,  the  first  of  which  was  held  at  St.  Geor^fc's  Hall.  Liver- 
pool, on  the  2nd  and  3rd  October.  1896.  On  this  occasion 
eleven  candidates  were  examined  ;  nine  satisfied  the  oxainiiiers 
and  were  granted  the  association's  certificate.  Thi-  examiners 
were  Messrs.  Boulnois,  Eayrs,  Fowler  and  I'ril chard.  The 
second  examination  was  held  on  March  2/;  and  27.  IW)7.  at 
the  Institnlion  of  Civil  Engineers,  Westminster,  the  nse  of 
which  was  kindly  granted  by  the  council  of  that  body.  On 
this  occasion  thirty-eight  candidates  entered,  Ihirly-six  of 
whom  lU'CBcntcd  themselves  for  examiii.'ition,  of  whom  lifleen 
satisfied  the  examiners  and  were  granted  tlie  a-ssocia- 
tion's  certificate.  The  examiner-s  were  Jlesars.  Kowler,  Jones, 
Laws  and  Meade.  Tlie  number  of  candidales  in  these  two 
examinations  i.s  largely  in  excess  of  any  previous  year.  This 
is  undoubtedly  due  to  the  fact  that  the  various  local  author- 
ities arc  now  recognising  to  a  considerable  extent  the  valne 
of  the  association's  certificate.  The  council  feel  that  it  is 
largely  in  the  hands  of  the  members  generally  to  obtain  a 
still  fnllcr  recognition  of  this  important  braticli  of  I  lie  a.s.so- 
ciation's  work,  by  keeping  before  their  authorities  the  special 
value  of  the  certificate  issued  by  the  association. 

THE    XRW    CODNCIL. 

The  ballot  lists  having  been  duly  issued,  the  scrutineers 
report  the  results  of  tlie  voting  for  the  new  council  as  follows  : 

PbemI'Ent:  Sir  a.  R.  Binnie. 

VlCKl'REStnEXTs  :  Messrs.  J.  Coopci-,  C.  11.  Lowe  and  1 1. 
C.  Robson. 

ORnixART  Mk.mbersof  Council:  Mcssrs.J.l'.  Barber,,!.  11, 
Cox.  A.  Creer,  A.  T.  Davis,  W.  Harpur,  K.  P.  Hooley,  K.  (;. 
Mawbcy,  J.  Paton,  S.  S.  Piatt,  W.  Weaver.  C.  F.  Wike.  T.  H. 
Yabbicom. 

General   Honorary  Secretary:   Mr.  Charles  Jonc-s. 

Trkamrer  ;   Mr.  Lewis  .\iigell. 

StTERANNUATION. 

The  council  in  their  last  re)x)rt  placed  before  the  ineinlicrs 
the  steps  which  had  been  taken  by  them  willi  reference  to 
the  above  subject.  IJuring  the  pnst  year,  the  Poor  Law 
Officers'  Superannuation  Bill  having  become  law,  several 
conferences  of  delegates  of  various  ;\ssociations  have  been 
held,  in  which  the  rejn-esent.atives  of  the  association  tof^k 
part.  A  Bill  h.iving  been  drafted,  the  delegates  of  the  asso- 
ciation reported  that  its  provisions  were,  in  their  opinion,  nf 
so  large  a  scope  and  varied  a  character  as  to  render  its  suc- 
cess a  matter  of  great  uncertainty,  and  under  the  circum- 
stances advised  withdraw;il.  and  in  this  your  council  con- 
curred. Steps  were  subsequently  taken  by  your  council  lo 
ascertain  the  views  of  the  Municipal  Corporations"  .VsscK'ijttion 
in  regard  to  the  proniotit)ii  by  that  lH.)dy  i)f  a  Bill  to  inclmie 
municipal  surveyors, and  the  council  w-ill  report  in  due  course 
any  steps  that  may  be  taken  in  this  direction. 

8EWERH    ANtl    DRAINS. 

(n)  .\8  affecling  the  Provinces.  With  icgard  to  this  ques- 
tion, referred  to  in  the  last  report,  the  council  have  no  com- 
ments to  make  thereon,  as  the  matter  remains  in  the  hand.s 
of  the  Local  Government  Board.  It  is  rxpcrtecl  I  hat  during 
the  coming  session  some  steps  will  be  taken  b_j'  the  Govern- 
ment in  the  matter. 

(h)  A  similar  Bill  as  affecting  the  metroj>oli»  wa»  brought 
before  the  House  by  the  Loudon  County  Council  which  sought 
to  amend  the  definition  of  the  word  "sewer."  This  Bill  was 
blocked,  but  the  London  County  Council  propose  to  rcintro- 
iluce  it. 

METROPOLIS    LOCAL    MANAGEMENT    ACTS. 

The  committee  appointeil  to  consider  the  suggested  amend- 
ment to  Ihe  abftvo  Acts  lia%'e  reported  that,  in  view  *)f  the 
active  steps  that  are  being  taken  by  Tarions  local  author- 
ities to  obtain  charters  of  incorporation  and  the  probable  new 
legislation  in  local  government  that  w-onld  necessjirily  follow, 
it  was  not  deemed  desirable  lo  advise  any  action  being  taken 
at  present. 

LONnON    COUNTY    COONCIL    (bT-LAWS    RE  noCSK    IiRAINACK). 

At  the  Metropolitan  District  Meeting,  lieM  at  Westminster 
In  Kcliruary  last,  an  important  jjaper  was  read  by  Mr.  Wi-aver 
dealing  with  the  suggested  new  by-laws  of  the  Londun  County 
Connci!  in  reference  to  housi- drnimige.  resulting  in  a  com- 
mittee of  members  of  this  association  being  n]ipointctl  tit  ex- 
amine the  suggestions  made  thereon,  and  to  otter  in  a  revised 
form  such  suggestituis  as  they  deemed  desirable  to  the  London 
I  ounty  Council  for  lln  o-  i  I'lisiderntion.  These  supgclii'iis 
were  printed  and  forwaiih-tl  lo  the  veuiries  of  the  nictio[M>lip, 


the  Local  Government  Board,  and  the  Home  Secretary,  in 
addition  to  the  London  Connty  Conncil. 
NEw  orricKs. 
The  council  having  for  some  time  past  fell  the  imperative 
necessity  of  obtaining  more  commodious  offices,  a  committee 
have  the  question  now  under  considcnition. 

VISITORS    TO    THE    IIEETINlis. 

In  further  reference  to  this  matter  which,  was  mentioned 
in  the  Inst  annual  rejKjrt,  the  council  have  now  to  re|)ort  that 
the  steps  which  have  been  1,-iken  have  had  a  beneficial  effect. 
Mr.  .May  formally  moved,  and  Mr.  C.  Lowe  (Hampstead) 
seconded  the  adoption  of  the  report,  the  former  remarking 
that  members  were  at  liberty  to  make  any  remarks. 

Mr.  K.  R.  S.  KscoTT  asked  if  no  mention  wa»  to  bo  madeof 
the  names  of  the  winners  of  the  annual  premiums,  but  was 
informed  that  none  had  been  awarded. 

Mr.  Savvi.k  (West  Ham)  asked  what  was  to  be  done  with 
the  balance  in  hand.  It  was  stated  that  a  committee  was 
considering  the  matter. 

Mr.  .1.  M\NN  (.Sevenoaks)  thought  that  the  cost  of  pro- 
ducing the  annual  volume  of  "  Proceedings "  waa  undnly 
great,  and  suggested  that  it  might  be  proluced  more  eco- 
nomically in  conjunction  with  The  SfRVKYOR  ano  Mi'm- 
ciPAL  ANoCorNTY  Engineers  or  T/ie  CoH/r<ic(  Journa/,  which 
report  the  proceedings. 

Mr.  Cole  remarked  that  the  style  in  which  the  volume 
was  produced  should  bo  taken  into  consideration.  He  had 
made  inquiries  with  reference  to  the  cost  of  pnxlucing  the 
"  Proceedings  "  of  other  bodies  and  found  that  they  came  out 
very  favourably.  At  the  same  time  he  might  mention  that 
since  he  had  filled  the  oHico  of  secretary  the  matt<"r  had 
several  times  occupied  the  attention  of  the  council. 

Mr.  Lewis  (St.  George)  supported  the  remarks  of  Mr. 
Mann,  and  Mr.  Mat  stated  that  the  various  representations 
would  be  noted  and  would  receive  attention. 

Mr.  May  said  that  all  things  came  to  an  end  and  the  time 
had  now  arrived  when  he  must  vacate  the  chair  and  in- 
troduce his  successor.  He  congratulated  the  association  on 
having  secured  the  services  of  Sir  Alexander  Binnie  as 
president  for  the  ensuing  year.  The  interests  of  the  associa- 
tion would  not  suffer  for  he  believed  it  was  the  intention  of 
the  new  president  to  do  everything  he  could  to  promote  those 
interests,  lie  hoped  that  under  his  presidency  the  associa- 
tion would  advance  by  leaps  and  bounds  and  more  rapidly 
than  it  had  done  yet.  There  was  no  need  to  make  further 
remarks  in  introducing  a  gentleman  so  ivell-known  as  Sir 
Alexander  Hinnie.  He  would  now  retire  into  the  obscurity 
from  which  he  had  come  (no,  no),  and  make  room  for  a 
brighter  luminary. 

Mr.  May  then  vacated  the  chairj  which  was  taken  (amid 
loud  cheers)  by  the  now  president. 

Mr.  Lemon  (Southampton)  congratulated  the  new  presi- 
dent, and  remarked  that  il  was  only  appropriate  that  in  the 
Jubilee  year  they  should  have  a  Jubilee  knight  to  preside 
over  them.  II  is  immediate  purpose,  however,  was  to  propose 
a  vote  of  thanks  to  the  retiring  president.  As  an  old  member 
he  had  seen  a  great  many  presidents,  but  none  had  excelled 
Mr.  May  in  the  desire  to  promote  the  interests  of  the  asso- 
ciation. He  had  almost  beaten  the  records  in  the  time  and 
attention  he  had  given  to  the  work  of  the  association.  A 
great  many  meetings  had  been  held,  nearly  all  of  which  Mr. 
May  had  attended.  There  had  been  a  great  increase  of 
members,  and  they  should  express  cor  'iai  appreciation  of  his 
services.  He  proposed  that  their  best  thanks  should  be 
accorded  to  Mr.  May  and  entered  on  the  minutes. 

Mr.  Barber  (Islington)  seconded  the  vote  of  thanks,  which 
was  thoroughly  deserved.  He  had  known  many  presidenie, 
but  had  not  been  brought  into  such  close  contact  with  them 
as  with  Mr.  May.  Tliat  gentleman  had  staled  at  Brighton 
last  year  I  hat  he  would  do  everything  in  his  power  to  pro- 
mote the  interests  of  the  association.  He  (Mr.  Barber)  had 
attended  every  council  and  committee  meeting,  and  nothing 
had  surprised  him  more  than  the  amount  of  time  Mr.  May 
had  devoted  even  to  such  matters  as  subcommittee  meetings. 
He  was  glad  lo  second  the  vole  of  thanks,  for  the  retiring 
president  had  inileed  done  well.  He  hiul  been  kind  and 
courteons  lo  junior  members  of  the  council,  and  to  young 
members  of  the  association  who  had  approached  him.  Ho 
therefore  had  pleasure  in  seconding  the  motion  which  had 
been  proposed  by  Mr.  Lemon. 

Mr.  May  said  he  rose  with  feelings  of  thankfulness  for  the 
kind  way  in  which  the  nuition  had  been  proposed  and  for  the 
hearty  way  in  which  it  had  been  received.  Ho  was  deeply 
gratified  to  know  that  his  conduct  during  his  year  of  offlco 
had  been  so  cordially  approved.  Ho  had  assumed  olPcc  with 
diffidence  because  he  felt  its  responsibilities.  The  association 
did  not  exist  for  the  president,  but  the  president  for  the 
association.  He  felt  that  the  la-st  interests  of  Iho  association 
should  be  the  main  object  of  the  prcsi  lent,  ami  he  had  kept 
that  idea  bcfori- him  lollie  liest  of  bis  ability.  Ho  had  not 
been  able  to  do  so  much  as  lin  had  ho|M'd  lo  do.  He  had 
started  with  the  idea  that  there  should  be  one  nipetingovery 
year  in  each  district,  and  ho  had  hoped  that  ho  might  be 
able  lo  cjirry  that  i  lea  into  practice.  They  had  hold  a  gond 
many  inoetinga,  but  not  one  in  each  district.  Owieg  i.> 
various  causes  it  had  Ihi  n  fmind  impoFsible,  but  ho  Im  (M'd 
that  the  new  president  wmiM  1m>  more  snece.tsful  in  thai  re- 
spect. If  ho  might  make  u  Hngifrsiion,  he  would  pr<i|iii*e 
that  those  district*  should  Iw  visited  first  which  had  nut  been 
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visifced  for  some  time.  He  looked  upou  the  past  year  with  a 
great  deal  of  pleasure  and  pride.  With  pleasure  becaase  of 
the  kindly  way  in  which  he  had  been  received  wherever  he 
had  gone  and  by  every  member  of  the  association,  and  with 
pride  because  they  had  expressed  their  appreciation  of  bis 
efforts  and  the  measure  of  success  which  had  been  attained 
by  the  association  during  the  past  ye.ir.  He  could  not  speak 
too  highly  of  the  efforts  made  by  the  various  officials  and 
members  to  contribute  to  his  success.  The  district  secre- 
taries had  been  most  indefatigable  in  their  labours.  Thanks 
were  due  to  them,  including  those  who  had  not  been  success- 
ful in  arranging  meetings,  for  they  had  done  their  very  best. 
If  any  meetings  were  not  arranged  it  was  not  the  fault  of 
the  district  secretaries.  He  also  wished  to  thout  the  mem- 
bers who  had  assisted  the  district  secretaries  in  arranging 
meetings.  Thanks  were  due  also  to  those  who  had  prepared 
papers  to  be  read.  He  was  convinced  that  when  the  record 
of  the  year's  meetings  appeared  in  the  ^"olume  of  the  "  Pro- 
ceedings" it  would  be  found  that  the  papers  read  were  of 
such  value  and  interest,  that  the  next  annual  volume  would 
be  not  less  important  than  those  which  had  preceded  it. 
He  thanked  them  all,  and  retired  with  a  feeling  of  gratitude 
to  all  who  had  assisted  him  during  his  year  of  office  (loud 
applause). 

The  President  then  proceeded  to  read 

THE  PRESIDENTIAL  ADDRESS. 
By  Sir  Alexaxdek  R.  Binxik,  .m.in.^t.c.e., 
Chief  Eusineer  to  the  London  Countj'  Council. 
tJK.NTi.EMEN, — My  first  duty  on  taking   the  chair  as  your 
president  is  to  thank  you  for  the  honour  you  have  done  me 
in  electing  me  to  till  that  office;  believe  me,  gentlemen,  that 
honour,  coming  as  it  does  from  members  of  my  own  profes- 
sion and  particularly  from  that  branch  of  it  with  which  I  am 
more  intimately  connected,  is  keenly  appreciated  by  me  as  a 
mark  of  your  approval  of  my  professional  life.     My  next  duty 
is  to  welcome  many  of  our  country  members  to  London. 

THE  BEGINNINGS  OF  THE  METROPOLIS. 

London  may  briefly  be  described  as  a  county  or  city  cover- 
ing about  121  square  miles,  containing  some  600,000  houses 
inhabited  by  4,433,000  persons,  the  total  rateable  value  being 
nearly  £3(3,000,000.  It  cannot  be  described  as  a  decayed  or 
stagnant  city,  for  beyond  being  the  seat  of  Government  and 
the  Legislature  and  the  centre  of  all  the  commerce  of  the 
empire,  it  has  almost  doubled  its  population  since  1851,  and 
is  still  increasing  annually  at  the  rate  of  about  45,000  persons 
and  6,000  houses,  consequently  we  may  anticipate  a  total 
population  of  about  7,000,000  within  the  next  forty  or  fifty 
years.  The  study  and  contemplation  of  the  causes  which 
have  led  to  the  foundation  of  great  cities  arc  not  onlj'  of 
general  historical  interest,  but  often  throw  light  on  many 
problems  with  which  we  as  engineers  have  to  deal,  for  few, 
if  any  of  them,  were  intended  by  their  first  builders  to  become 
the  homes  of  the  vast  populations  which  now  inhabit;  them. 
In  this  respect  London  is  not  singular. 

The  first  determining  factor  was.  no  doubt,  the  tidal  river 
on  which  it  is  situated,  but  its  actual  site  in  those  pre-Roman 
times  to  which  we  are  looking  back  was  the  security  and  the 
defensibility  of  the  position  selected.  Take  that  part  of  the 
city  where  now  stands  "  London  Stone  "  in  Cannon-street  as 
a  centre,  and  consider  what  must  have  been  its  surroundings 
in  that  far  off  time.  That  small  piece  of  rising  ground,  with 
its  comparatively  steep  so  .thern  slope  abutting  on  the  river, 
was  protected  on  the  easi  by  the  river  Lea  and  the  marshes 
which  extended  from  Tottenham  by  Hackney  and  West  Ham 
to  I'ophir  and  the  Isle  of  Dogs,  and  further  eastward  on  the 
north  side  of  the  river  by  the  marshes  at  Plaistow  and  East 
Ham  to  Barking  and  Dagenham.  The  south  side  of  the  river 
where  now  stand  Deptford,  Rotherhithe,  Bermondsey,  Lam- 
beth and  Uattersea  must  have  been  one  vast  marsh.  On  the 
west  it  was  protected  by  tiie  Fleet  Valley  and  the  steep  de- 
clivity of  Ludgate  Hill,  as  well  as  by  the  marshes  along  the 
river  which  covered  the  site  of  what  is  now  Westminster, 
J'imlico,  Fulhani  and  parts  of  Hammersmith.  On  the  north 
and  north-west  it  was  protected  by  the  great  Middlesex 
forest  and  the  heights  of  Highgate  and  Hampstead,  which 
would  form  a  welcome  shelter  and  retreat  in  case  of  an  irre- 
sistible attack  from  the  river  front.  Such  we  may  imagine 
to  have  been  the  chief  reasons  for  the  selection  of  the  site ; 
and  they  are  certainly  not  those  which  an  engineer  would 
choose  for  the  capital  of  a  great  empire,  for  out  of  them  have 
arisen  some  of  our  greatest  difficulties  in  carrying  out  our 
work. 

HISTORY    ANU    PRUUHES*. 

In  glancing  for  a  moment  at  the  history,  piogrest.  and 
giiverntnent  of  London,  we  must  not  too  exclusively  look  on 
the  growth  of  the  City  Corporation,  dating  from  its  first 
charter  to  Fit/.  Alwyu  in  1189,  for  we  must  remember  that 
from  Saxon  limes  there  was  growing  up  in  the  west  around 
the  ttbbey  erected  in  the  marshes  on  Thorney  Island  the 
king's  palace  at  AVestminster.  Here  was  established  the  seat 
of  Uovernmont,  and  here  was  fixed  that  "certain  place" 
where  sal  the  king's  judges,  and  here  in  the  Chapter  House 
of  the  abbey  the  first  Parliament  assembled  in  1265.  The 
earlier  kings  of  England  never  resided  in  the  city  properly 
so  called,  but  either  at  AVestminster  or  in  the  Norman 
stronghold,  "The  Tower,"  which  is  situated  just  outside  its 
eastern  boundary.  During  Norman,  Pluntagenet  and  Tudor 
times  the  wealth  and   power  of  the  city  gradually  grew  up 


as  from  time  to  time  they  obtained  from  the  Crown  new 

privileges  and  powers  in  return  for  services  rendered,  and  it 
is  owing  to  the  connection  which  has  always  existed  between 
the  Crovvu  and  the  citizens  of  London  that  the  city  has 
become  the  capital  of  the  empire.  It  was  not,  however,  until 
after  the  Reformation  and  the  opening  up  of  the  New  World 
that  the  first  great  steps  towards  future  greatness  were 
made.  Then  was  first  established  by  her  great  merchant 
prince  and  ambassador.  Sir  T.  Gresham,  the  Royal  Exchange, 
and  it  was  he  who  transferred  the  centre  of  commerce  from 
Antwerp  to  London.  About  this  time  also  began  the  expan- 
sion of  the  city  beyond  the  limits  of  the  walls  which  bounded 
the  square  mile  of  territory  then,  as  now,  the  limit  of  the 
corporation  jurisdiction.  The  houses  of  the  nobility  began 
to  spring  up  along  the  line  of  the  Strand  and  the  northern 
branch  of  the  river,  until  the  city  was  connected  with  Charing 
Cross  and  AVhitehall. 

GROWTH    OF    LONDON    SINCE    ISOl. 

But  the  great  growth  of  London,  as  we  now  know  it,  has 
taken  place  withiu  the  present  century.      In  1801  the  popu- 
lation was  under  1,000,000.     On  its  western  side  London  did 
not  extend  beyond  a  line  drawn   from  the   Marble  Arch  to 
Hyde  Park  Corner.     On  its  northern  side  it  did  not  extend 
'    northwards  so  far  as  Reg'  nt's  Park,  and  it  would  be  formed 
j    by  a  line  drawn  from  Portland-road  to  Bethnal  Green.  East- 
ward it  did  not  extend  beyond  a  line  drawn  southward  from 
!    Bethnal   Green   to  the  entrance  of  the  Loudon   Docks.     On 
1    the  south  side  of  the  river  it  would  extend  more  or  less  along 
the  river  side  from  Lambeth  to  Rotherhite.       The  cessation 
of  the  great  Continental  wars,  which  termiuiited  in  ISlo.  let 
i    loose   the   energy  and  enterprise   which   had    so  long  been 
hindered  in  their  advancement.     Two  facts  may  be  taken  as 
illustrative  of  this  large   and  rapid  growth.     The  first  Act 
for  the  construction  of  a  dock  in  London  was  obtained!  in 
1799.     At  the  present  time  the  area  of  docks  is  over  1,300 
acres,  and  the  total  imports  and  exports  amount  to  15,820,000 
tons   and   8,920,000  tons   respectively.      Again,  during  the 
present  century  has  grown  up  the  whole  railway  system  of 
the  country  which  discharges  itself  into  London  by  sixteen 
terminal  stations. 

GOVERNMENT    OF    THE    METROPOLIS. 

Looking,  however,  to  the  government  of  this  vast  congre- 
gation of  huuiuu  beings,  we  have  to  bear  in  mind  that 
although  the  old  Corporation  of  the  City  of  London  was  the 
centre  round  which  it  grew  up,  yet  it  has  participated  little 
in  the  advance  of  the  community  at  lai'ge.  It  has  not  ex- 
tended its  jurisdiction  beyond  its  own  limits,  and  as  the 
larger  and  working  population  extended  outside  its  bound- 
aries the  great  city  companies  ceased  to  take  their  former 
interest  in  the  trades  which  they  represented,  and  until 
within  the  last  few  years  expended  most  of  their  revenue  in 
a  way  that  did  not  directly  further  the  well-being  of  the 
trades  whose  names  they  bear.  The  result  was  that  the  vast 
population  which  grew  up  outside  the  city  boundaries  were 
left  for  their  government  and  management  to  the  old  pare- 
chial  system  of  the  country.  This  was  carried  on  by  most  of 
them  in  a  more  or  less  independent  manner  until  public 
attention  was  drawn  to  the  necessity  of  unity  of  action  on 
one  of  the  vital  points  of  municipal  life.  The  severe  cholera 
outbreak  in  1832  revealed  the  fact  that  the  great  populatiiui 
of  London  were  living  in  a  state  which  it  is  now  somewhat 
diificult  to  describe. 

At  that  period  London  was  drained,  as  far  as  house  refuse 
was  concerned,  by  means  of  cesspools  situate  in  each  dwell- 
ing, and  it  was  an  offence  to  cast  any  house  dia.inag6  into 
the  sevpers  which  discharged  into  the  Thames,  and  which 
were  used  for  the  purpose  of  carrying  off  storm  water.  After 
1832  various  boards  and  commissioners  of  sewers  were  estab- 
lished and  did  something  for  the  amelioration  of  this  evil. 
Their  work  principally  consisted  in  the  abolition  of  the  cess- 
^  pool  system  and  the  connecting  of  the  house  drains  with  the 
I  existii'g  sewers.  This  at  once  led  to  the  pollution  of  the 
river  by  the  direct  discharge' into  it  of  the  sevrage  of  the 
metiopolis,  and  so  grave  did  this  evil  become  that  the  river 
rapidly  began  to  assume  the  appearance  of  an  open  sewer. 
This  state  of  affairs  became  so  intolerable  that  in  1855  the 
.Metropolitan  Board  of  Works  was  established  for  the  express 
purpose  of  dealing  with  the  evil, 

THE    WETHOfOLlTAN    BOAHU    OF    MORES. 

This  body  originally  consisted  of  forty-six  members  (in- 
creased to  sixty  in  1885),  who  were  not  elected  directly  but 
were  delegates  nominated  by  the  various  vestries  and  dis- 
trict boards  of  the  metropolis  and  including  representatives 
from  the  City  Corporation.  It  is  unnecessary  for  me  to  tell 
you  of  all  the  good  work  that  was  carried  out  under  the 
Metropolitan  Board  of  Works.  The  whole  of  the  main  drain- 
age of  the  metropolis  was  brought  into  a  state  of  comparative 
perfection  by  the  construction  of  intercepting  sewers  and  the 
removal  of  the  outfalls  to  Barking  and  Crossness,  the  board 
freed  all  the  bridges  over  the  Thames,  constructed  the  Thames 
embankment,  placed  the  tire  brigade  upon  an  effective  footing, 
and  opened  out,  among  others,  new  streets  such  as  North- 
umberland.avenue.  Queen  Victoria-street,  Charing  Cross-road, 
Shiiftcsbury-avenue,  ic.  ;  besides  which  they  inaugurated 
that  system  of  open  spaces  which  in  late  years  has  been 
carried  out  on  a  much  larger  scale ;  and  it  should  noi  be  for- 
gotten that  ten  years  ago  they  obtained  that  Act  of  Parlia- 
ment under  which  we  have  recently  constructed  the  Black- 
wall  tnnncl. 
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THE  LONDON  COU.NTT  COCXCIL. 
For  reasous  which  it  is  needless  for  me  to  enter  upon,  her 
.Majesty's  CIoTenimeiit,  by  an  Act  passed  in  the  year  18SS, 
abolished  the  Metropolitan  Boiird  of  Works,  and  established 
tho  county  council  for  the  Hovornment  of  London  in  common 
with  the  county  councils  whicli  were  in  that  year  formed 
for  other  larfce  areas  in  Eiieiand  Tho  London  County 
Council  consists  of  118  members,  who  uro  elected  by  ballot 
for  three  years,  and  in  addition  nineteen  aldermen  elected 
by  the  council  for  six  years,  making  a  total  of  137  members. 
During  the  short  period  that  tho  council  has  been  in  existence, 
and,  notwithstanding  the  natnral  opposition  to  any  new  body, 
it  has  done  an  enormous  amount  of  remarkably  po  id  work. 
The  public  out  of  doors  are  perhaps  too  much  in  the  habit  of 
judging  of  tho  work  of  the  council  solely  by  those  contro- 
versial matters  which  are  the  subject  of  discussion  at  its 
weekly  meetings,  and  either  forget  or  ignore  the  enormous 
mass  of  work  which  is  performed  by  means  of  itscommittceH 
without  controversy,  and  which  is  work  for  tho  public  good 
unanimously  acquiesred  in  by  all  its  members. 

1  do  not  propose  to  weary  j'ou  by  giving  a  history  of  all  the 
work  ol  the  London  County  Council,  but  1  may  just  draw 
your  attention  to  a  few  of  tho  headings  which  will  indicate 
the  vast  amount  of  work  which  it  lias  in  hand.  First,  all 
that  relates  to  tho  main  drainage  of  the  metropolis  ;  the  work 
of  paving  and  forming  all  new  streets  and  bridges;  all  that 
relating  to  tho  construction  of  buildings,  frontage  line  and 
lights;  matters  of  public  health  nuisances,  and  disease, 
slaniihter-houses,  Ac. ;  parks  and  open  spaces  ;  housing  of  the 
working  classes;  lodging  houses  for  tho  working  classes; 
lunatic  asylums,  reformtitory  and  industrial  schools;  tram- 
way regulations  and  purchase;  gas  and  gas-meter  testing  ; 
electric  lighting  regulations  ;  weights  and  measures  ;  burial 
grounds  :  tire  brigade  ;  embankments  and  flood  prevention  ; 
licensing  of  places  of  amusement,  itc.  ;  besides  which  it 
governs  the  finances  of  l^ondou  and  lends  money  to  the 
several  local  authorities  for  the  various  new  works  and 
improvements  which  are  carried  out  by  them.  Were  1  to 
attempt  to  go  into  details  of  the  numerous  functions  which 
are  discharged,  I  fear  that  I  should  weary  you  with  unneces- 
sary details.  1  would,  however,  like  to  draw  your  attention 
to  one  or  two  facts  more  particularly  connected  with  our  pro- 
fession with  regard  to  tho  metropolis. 

MrNMtll'.VL   F.NGI.VKKKIXG  PROBLEMS  IN  LOXUON. 

Under  the  heading  of  embankments  and  the  prevention  of 
Hoods,  and  arising  out  of  the  peculiar  situation  of  London 
which  I  described  above,  it  is  necessary  for  the  protection  of 
vast  areas  of  dense  population  that  a  system  of  artificial 
embankments  40  miles  in  length  should  be  kept  up  ;  con- 
sequently the  drainage  of  those  low-lying  lands  has  to  be 
maintained  to  a  large  extent  by  pumping,  some  portions  of 
the  sewage  on  both  tho  north  and  south  sides  of  the  Thames 
being  pumped  twice  over.  During  the  lasc  seven  years  a 
vast  improvement  has  been  effected  in  the  purity  of  the 
river  by  the  mode  in  which  the  sewage  is  discharged  at 
Crossness  and  Barking,  and  by  the  establishment  of  preci- 
|iitaiion  worts  at  these  stations,  and  the  removal  to  sea  2U 
miles  below  the  Noro  of  about  2,000,000  tons  of  sewage 
sludge  per  annum.  This  is  a  matter  which  has  engaged  our 
daily  and  hourly  attention.  No  doubt  great  improvements 
have  been  effected,  but  yet  we  have  not  approached  what  we 
may  hop.-  to  attain  when  we  become  better  acquainted  with 
the  right  mode  of  dealing  with  huge  volumes  of  sewage.  On 
this  point  1  should  like  to  draw  your  attention  to  one  of  the 
gieut  difficulties  which  surround  all  f'Ur  London  questions, 
and  that  is  the  vast  magnitude  of  problems  with  which  we 
have  to  deal.  Take,  for  instance,  main  drainage,  which  now 
amounts  to  over  200,00<l,0(iO  gallons  a  day,  that  is  to  say,  a 
volume  equal  to  half  the  average  natural  flow  of  the  Tham?N 
at  Teddington  weir  over  jieriods  of  as  long  as  three  to  six 
months  in  the  drier  half  of  tho  year.  The  result  is  that  any 
change,  however  trilling,  is  one  involving  a  raft  expenditure ; 
and  I  need  not  say  to  all  of  you  who  are  engaged  on  similar 
work  how  the  dilbculry  of  carrying  out  any  improvement, 
however  beneficial  it  may  be,  increases  with  the  amount  of 
the  estimate. 

A  NEW  MlNItlPAL  SPlKtT. 
Leaving,  however,  for  the  moment  the  details  of  our  pro- 
fessional life,  it  is  interesting,  and  it  is  a  matter  fraught 
with  the  gravest  consequences  in  future,  as  to  how  this  great 
mass  of  human  beings  is  to  bo  well  and  properly  governed 
for  the  common  eood.  In  the  west  wc  have  the  culture,  the 
science  and  refinement,  combined  with  wealth,  which  is 
collected  round  the  seat  of  Government.  In  the  city  we 
have  perhaps  the  laii;est  repreeenlation  of  commercial 
activity  and  interest  that  the  world  has  nvcr  Fcen,  and  at 
the  same  time  to  the  north,  to  the  eut^t  and  to  the  south  we 
lind  vast  masses  of  population  living  and  working  under 
circumstances  which  carry  with  them  as  hard  a  struggle  for 
tho  maintenance  of  life  us  it  is  possible  to  conceive.  Thauks 
to  the  general  ameliorating  influeme  which  has  pervaded 
the  commnnity  during  the  jiast  sixty  yean  of  hor  Majesty's 
reign,  we  do  find  that  with  the  spread  of  education  on  tho 
one  hand  and  the  growth  of  a  more  Christian  spirit  on  the 
other  there  is  gradually  growing  up  a  common  feeling  that 
the  government  of  this  groat  metropolis  should  bo  carried 
on  in  a  way  that  will  tend  to  raise  tho  great  masses  of  the 
people  into  circnmttances  lestdegradod  than  those  in  which, 
unfortunately,  many  of  them  are  plunged. 


.  DUTIES   or    MUNICIPAL    ENGINKKB*. 

Turning,  however,  to  those  dnties  which  we  have  all  of  us 
to  discharge   in  relation  to  the  great  governing  bodies  with 
whom  we  are  connected,  and  which  d<-al   more  directly,  not 
so  much  with  tho  social  as  with  the  personal  matters  of  good 
government,  with  those   subjects  which  relate  to  the  health, 
cleanliness  and  comfort  of  the  community ,and,  what  is  almost 
as  essential,  the  facility    of  intercourse    among    the  public, 
which  is  so  important  in  encouraging  trado,  and  by  bringini.' 
them  more  intiuiately  together  effecting  that  common  know 
ledge  of  each  other  which   ia  so  oBoful   in  promoting  that 
general  harmony  so  innch  to  be  desired.     In  ilischarging  our 
various  duties  I  feel  that  all  of  us  mu.st  at  times  be  actuated 
by  a  desire  to  promote  a  greater  efficiency  of  the  monicipal 
and   corporate  bodies  under  which  we  serve.     Those  bodie^ 
are  to  a  great  extent  elected  and  deliberative  aasemblios,  and 
it  is  of  the   greatest  importance  to  the  public  welfare  that 
they  should  be  so  constituted.     At  the  same  lime,  however, 
we  must  often  feel  that  there  is  a  great  deal  of  energy  wasted 
in   tho  useless  discussion    of  professional    details.     When  a 
man  consult*  his  medical  adviser  or  his  lawyer  he  generally 
abides    by  his  decision,  and   without   cavil  carries  out    the 
advice  which  he  receives.     I'p  to  a  certain  point,  of  courae, 
the   bodies  under  whom  we   work  must  discuss  the  general 
principles  of  the  work  which  they  propose  to  entrust  to  us  ; 
but  having  done  so,  I  think  ii  would  conduce  to  the  general 
welfare  if  there  were  less  discussion  of  details  and  criticism 
of    uncompleted    work.      1    know,  of  course,  that   thcie  are 
many   points   relating,   for  instance,  to  the   housing  of  the 
working  classes  and  the  rates  of  pay  and  working   hours  of 
the  labouring  classes,  with  which  only  a  deliberative  assembly 
representative  of   the  ratepayers  can    proi>erly  deal,  but  on 
purely  professional  details  I  think  that,  as  above  stated,  too 
much  criticism   leads   to  a  waste  of  energy.     But  to  socure 
such   a  state  of  things  the  various   bodies   whom  we  serve 
must  bo  able  to   place  the   most   perfect  reliance  and  con- 
fidence in  their   professional  advisers,  and  it  behoves  us,  one 
and  all,  to  endeavour  by  every  means  in  our  power  to  raise 
the  social  status  of  our  profession.     Our  association,  by  the 
certificated  examinations  which  they   have  instituted,  have 
commenced    that  good   work,   and  tlie   Institution   of    Civil 
Rngineors,  the  general  governing  body  of  our  profession,  is 
now  working  on  the  same  lines,  and  it  is  to  be  hoped  that  be 
fore  long  we  shall  find  that  we  receive  that  confidence  which 
otu-  merits  deserve. 

At  the  same  time,  however  high  our  professional  attain- 
ments may  be,  there  is  no  doubt  that  they  require  to  be 
supplemented  by  that  urbanity  of  manner  and  treatment 
which  at  all  times  receives  respect ;  and  iu  dealing  with  the 
members  of  the  great  bodies  with  whom  we  are  brought  into 
contact  I  always  feel  and  think  most  of  you  must  have  fell 
the  same -that  success  in  the  public  work  in  whioh  wc  are 
engaged  can  only  be  obtained  wheu  we  are  working,  not 
only  in  unison  with  the  general  policy  of  our  governing  bodies, 
but  also  on  terms  of  amity  and  friendship  with  the  various 
constituent  members  of  those  bodies. 
On  the  conclusion  of  tin  ailili-ess 

Mr.  I.KWis  Anukli.  (^West  Ham)  proposed  a  vole  of  thanks 
to  the  president  The  honour  conferred  on  him  in  electing 
him  as  their  president  was  due  to  him  as  a  great  engineer, 
who  had  carried  out  the  Hlackwall  tuunel  and  other  works. 
He  was  the  head  of  his  profession  as  a  municipal  engineer 
and  he  need  not  remind  them  of  the  size  of  the  city  for  which 
be  worked.  The  association  in  turn  was  honoured  by  having 
him  as  president. 

Mr.  Lowe  (Hampstead)  seconded  the  vote  of  thanks,  say- 
ing that  it  was  a  great  honour  to  the  association  that  Sir 
Alesauder  Binnie  should  assume  office  during  the  Jubilee 
year. 

ifr.  M.w  put  the  motion  to  the  meeting,  and  it  was  carried 
with  acclamation. 

The  Pbksipext  thanked  the  members  for  the  way  in  which 
they  had  listened  to  him  and  for  the  way  in  which  the 
motion  had  been  received.  He  feared  that  he  would  not  be 
able  to  reach  the  high  standard  which  had  been  set  by  his 
predecessor  in  promoting  the  interests  of  the  association, 
but  with  the  assistance  of  the  members  he  would  do  every- 
thing in  his  power  for  the  honour  of  the  association.  He 
was  pretty  busy  as  they  knew,  but  he  had  the  will  if  not  the 
ability  to  promote  the  interests  of  their  body  ^cheers).  He 
wished  to  ask  their  indulgence  for  vacating  the  chair  as  he 
had  to  atteud  at  Windsor  with  the  London  County  Council  to 
present  an  address. 

Mr.  May  then  took  the  chair. 

The  members  were  now  able  to  proceed  with  the  reading 
and  discussion  of  the  various  papers,  the  first  being  thut  by 
W.  J.  Dibdin,  chemist  to  thr  London  County  Council,  dealing 
with  the  biological  tri.itment  of  sewage.  It  may  be 
doubted  if  there  is  any  question  which  at  the  present  moment 
excites  greater  interest  and  attention  on  t  he  part  of  municipal 
eimineors,  and  it  was  generally  anticipated  that  the  paper 
would  elicit  a  good  discussion.  As  Mr.  Dibdin  in  his  paper 
refors  only  briefly  to  the  history  of  the  question  and  his 
own  intimate  connection  with  it,  tho  following  remarks  may 
be  both  useful  and  interesting  to  many  of  our  readers  by 
way  of  introduelion  loading  up  to  the  pap<>r  itself  and  at  tho 
s;iine  time  as  a  brief  outline  of  Mr.  Dibdin's  profosaional 
career. 

Twenty  years  ago  Mr   W.  .1.  Dibilin  was  lint  engaged   by 
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the  consulting  chemist  to  the  Metropolitan  Board  of  Worlcs, 
the  late  Mr.  T.  W.  Keates.  as  asBistant  in  connection  with 
the  special  inquiry  then  being  carried  out  as  to  the  condition 
of  the  river  Thames,  in  consequence  of  the  removal  of  the 
Fevrage  outfalls  to  Barking  and  Crossness.  With  Mr.  Keates 
he  worked  thronehout  the  subsequent  inquiries  up  to  the 
time  of  Lord  Bramwell's  commission  in  1882.  On  the  death 
of  Mr.  Keates,  in  that  year,  Mr.  Dibdin  was  appointed  by  the 
Jtetropolitan  Board  of  Works  to  succeed  him,  the  appoint- 
ment being  made  mainly  on  account  of  the  manner  in  which 
Jlr.  Dibdin  had  carried  on  various  investigations  in  conjunc- 
tion with  Sir  F.  Abel,  Dr.  Odling,  Dr.  Dupre  and  Dr.  Voelcker, 
Mr.  Dibdin  having  had  to  lead  the  whole  of  the  chemical 
evidence  before  the  commission.  Subsequently,  on  the  report 
of  the  Royal  Commission  being  presented,  Mr.  Dibdin  was 
requested  by  the  Metropolitan  Board  of  Works  to  carry  on  a 
series  of  experiments,  in  conjunction  with  Sir  Joseph  Bazal- 
gette  and  Dr.  Dupre,  to  determine  the  best  means,  having 
regard  to  both  economy  and  efficiency,  of  purifying  the 
sewage  previous  to  its  being  discharged  into  the  Thames. 
.\t  that  time  he  had  already  paid  considerable  attention 
to  the  biological  aspects  of  the  problem,  and  he  found  him- 
sslf,  in  conjunction  with  Dr.  Dupre,  able  to  advocate  a 
modified  chemical  treatment,  as  he  relied  upon  the  orsan- 
isms  in  the  river  to  effect  the  ultimate  purification  of  the 
matters  in  the  effluent,  being  satisfied  that  the  mere  re- 
moval of  the  coarse  solid  matters  constituting  the  sludge 
would  effect  such  an  improvement  in  the  river  Thames  as 
to  meet  the  requirements  of  the  case  for  years  to  come.  The 
result  of  the  system  of  treating  the  sewage  proposed  by 
Mr.  Dibdin  in  1884,  which  wag  adopted  by  the  Metropolitan 
Board  of  Works,  has  been  that  the  river  has  been  freed  from 
nuisance,  and  London  has  been  saved  the  enormous  expendi- 
ture of  from  ten  to  twelve  millions  sterling,  which  would 
otherwise  have  been  incurred  by  the  adoption  of  schemes 
recommended  by  Sir  Robert  Rawlinson,  Sir  Henry  Roscoe 
and  others.  The  cost  of  adopting  the  present  system,  in- 
cluding all  expenses  for  ships,  works,  Ac,  has  been  only  one 
million  sterling.  During  recent  years  the  biological  aspect 
of  the  question  has  more  and  more  impressed  itself  upon 
Mr.  Dibdin's  mind,  with  the  result  that  the  experimental 
filtering  operations  undertaken  by  the  London  County  Council 
at  the  Barking  outfalls  have  been  carried  out  on  those  lines 
under  his  advice  and  direction.  As  a  result  of  the  work  done 
by  the  Barking  coke-breeze  filter,  Mr.  Dibdin  suggested  to 
the  Sutton  Crban  District  Council,  of  which  body  he  was 
formerly  a  member,  that  it  might  be  advisable  to  try  the 
experiment  of  filling  one  of  the  precipitating  tanks  with 
coarse  ballast  and  run  the  crude  sewage  on  to  it,  allowing 
the  bacteria  which  are  always  present  in  the  sewage  time  to 
develop  and  feed  upon  the  organic  matters  thus  stored  up 
for  them.  This  suggestion  was  taken  up  by  the  Sutton 
authorities  with  the  greatest  success,  and  after  seven  months' 
work  this  crude  sewage  bacterial  filter  continues,  treating 
three  charges  a  day  without  any  nuisance  or  trouble.  It  may 
be  remarked  that  this  process,  which  aims  at  settling  the 
wliole  difficulty  of  sewage  and  sewage  treatment  by  doing 
away  with  chemical  treatment,  the  necessity  for  farms,  sludge 
presses,  Ac,  is  free  to  the  nation,  and  is  not  protected  by 
patent  rights  of  any  kind. 

In  addition  to  his  duties  as  chemist,  Mr.  Dibdin  performs 
the  functions  of  superintending  gas  examiner  to  the  London 
County  CoHucil,  having  charge  of  twenty  gas-testing  stations 
where  the  gas  supplied  to  London  is  tested  nightly  bv  a 
staff  of  gas  examiners,  working  under  the  instructions  of  the 
gas  referees.  In  addition,  Mr.  Dibdin  has  charge  of  three 
gas-meter  testing  stations,  employing  a  staff  of  three  chief 
inspectors,  three  inspectors,  and  about  two  dozen  assistants. 
I  luring  the  last  year  over  200,000  meters  were  tested  by  the 
staff.  In  addition  to  that  work,  Mr.  Dibdin  has,  at  the 
central  laboratorj-  at  Craven-street,  a  staff  of  twelve  quali- 
fied chemists,  assistants,  clerks,  &c..  who  undertake  the 
analysis  of  all  stores,  building  materials,  samples  of  food, 
water,  Ac,  required  for  the  various  departments  of  the  council. 
In  addition  to  these  duties,  Mr.  Dibdin's  department  has 
been  burdened  with  very  onerous  work  in  connection  with 
the  London  water  inquiry,  some  thousands  of  analyses  having 
been  made  of  a  most  elaborate  and  refined  character,  and 
involving  new  methods  of  analyses  specially  devised  by  Mr. 
Dibdin,  the  results  of  which  have  been  embodied  in  reports 
already  made  public  from  time  to  time. 

U  is  a  well-known  fact  that  nnder  the  Metropolitan  Board 
of  Works  it  was  part  of  the  emoluments  of  Mr.  Dibdin's 
office  that  be  should  be  allowed  private  consultative  work, 
but  under  the  London  County  Council  that  privilege  has 
baen  refused,  and  in  consequence  of  the  altered  circum- 
stances of  the  case  he  has  devoted  himself  in  future  to 
private  professional  practice  rather  than  allow  himself  to  be 
cramped  by  mere  official  routine.  At  ))reBent  we  are  now 
chiefly  concerned  with  Mr.  Dibdin's  official  achievements 
especially  in  connection  with  the  question  of  sewage  treat- 
ment, but  it  is  certainly  worth  mentionin;.',  as  a  matter  of 
public  interest,  that  his  proposal  for  a  standard  of  light  was 
recommended  by  the  recent  committee  of  the  Board  of 
Tiade  for  adoption  as  a  standard  in  practical  work.  Mr. 
Dibdin  has  been  engaged  for  the  last  eighteen  years  in 
investigating  this  question,  and  has  prepared  various 
lengthy  and  exhaustive  reports  in  connection  with  it.  .^s 
a  result   of  his  work   he   has  been  able  to  devis      with   the 


assistance  of  Messrs.  Wm.  Sugg  &  Co.,  and  by  employing 
pentane  (light  petroleum  spirit),  suggested  by  Mr.  A.  Vernon 
Harcourt,  0113  of  the  gas  referees,  a  new  standard  which  for 
practicability  in  daily  work  it  would  be  difficult  to  surpass. 

We  may  add  one  or  two  details  of  a  more  personal  nature. 
It  may  not  be  generally  known  that  Mr.  Dibdin  is  the  great- 
grandson  of  the  celebrated  song-writer,  the  author  of  "  Tom 
Bowling."  His  father,  again,  was  a  well-known  artist.  Mr. 
Dibdin  was  born  within  the  sound  of  Bow  bells,  but  his  early 
life  was  passed  in  Surrey,  on  the  breezy  downs  of  Banstead. 
-Vt  the  age  of  seventeen  he  went  to  Australia,  where  he  had 
relatives.  He  returned,  however,  in  a  few  years,  at  the 
request  of  his  parents,  and  took  up  the  study  of  chemistry, 
to  which  his  mind  was  first  directed  by  photographic  pro- 
clivities. Ultimately  he  found  himself  in  the  laboratory  of 
Mr.  Keates,  to  whom  he  went  first  of  all  as  a  pupil. 

He  is  a  fellow  of  the  Institute  of  Chemistry,  of  which  body 
he  was  lately  a  member  of  the  council,  a  fellow  of  the 
Chemical  Society,  the  Society  of  Public  Analyists,  and  other 
public  bodies,  and  is  the  author  of  numerous  papers  on 
sewage  treatment,  water  analysis,  the  photometric  measure- 
ment of  light,  and  other  questions  which  he  has  made  the 
subject  of  research.  We  have  already  mentioned  in  our 
columns,  when  Mr.  Dibdin  resigned  his  position,  that  he  was 
about  to  enter  into  partnership  with  Mr.  Thudichum,  his  late 
chief  assistant,  who  resigned  his  official  appointment  at  the 
same  time.  Their  offices  will  be  at  2  Edinburgh  Mansions, 
Howick-place,  Victoria-street,  S.W.,  where  Mr.  Thudichum 
has  already  entered  upon  business,  Mr.  Dibdin  having  pro- 
longed his  tenure  of  office  at  the  request  of  the  council. 

Mr.  Dibdin's  paper  was  as  follows  : — 

THK  BIOLOGICAL  PURIFICATION  OF  SEWAGE. 

By  W.  J.  DiBnix,  f.i.c,  f.c.s.,  &c. 

Chemist  to  the  London  County  Council. 

IILSTORICAL. 

The  history  of  the  development  of  the  process  of  treating 
sewage  by  biological  agency  is  contained  in  that  of  the  last 
fifteen  years,  and  may  be  said  to  have  commenced  in  con- 
nection with  the  inquiry  into  the  condition  of  the  river 
Thames  by  the  Royal  Commission  presided  over  by  the  late 
Lord  Bramwell.  'The  investigations,  which  were  carried  out 
by  the  various  chemists  and  biologists  engaged,  established 
the  position  that  the  sewage  was  ultimately  destroyed  by 
the  action  of  living  organisms,  and  that  it  was  only  when 
these  were  not  allowed  full  scope  to  exercise  their  beneficent 
life  action  that  putrefaction  resulted  and  the  polluted  water 
became  a  foul  nuisance.  As  a  result  of  the  work  can-ied  out 
between  1878  and  1884  by  Drs.  Sorby,  Dupre  and  the  nuthor, 
in  respect  to  the  manner  of  the  disappearance  of  the  .sewage, 
it  was  clearly  established  that  the  process  was  biological  and 
not  chemical.  This  conclusion  warranted  the  statements  put 
forward  to  that  effect  by  Dr.  Dupre  and  the  author  in  1885-7. 

The  question  was  then  taken  up  by  the  State  Board  of 
Health,  Massachusetts,  and  clearly  established  on  a  firm 
basis.  Following  this  work,  the  biological  filtration  of  sew- 
age was  carried  still  farther  in  connection  with  the  treat- 
ment of  the  sewage  effluent  at  the  works  at  the  northern 
outfall.  Barking  Creek,  where  results  never  before  antici- 
pated were  obtained.  The  fact  that  a  bad  effluent  could  be 
purified  to  a  degree  comparable  iti  colour  and  character  to 
that  of  a  clean  river  water,  and  at  a  rate  equal  to  1,000,000 
gallons  per  acre  per  day,  came  as  a  startling  surprise  upon 
the  community,  and  although  it  was  at  first  received  with  a 
considerable  degree  of  doubt,  the  present  experience  through- 
out the  country  at  many  places  where  the  coke-breeze  filters 
have  been  adopted  has  established  the  system  as  the  most 
recent,  useful  and  economical  advances  of  practical  sanitation. 

WORK    OK     tllK     B.VRKI.NG     HI.TER. 

The  details  of  the  work  accomplished  by  the  Barking  filter 
have  been  published,  and  therefore  need  not  here  be  further 
recited.  But  it  will  be  of  interest  to  shortly  note  the  ontcome 
of  the  total  amount  of  work  accomplished.  During  the 
period  of  a  little  over  three  years  500,000,000  gallons  of  efflu- 
ent were  filtered.  As  this  effluent  contained  7  grains  of 
suspended  matter  per  gallon,  a  total  of  2,232  tons  of  sludge 
of  fio  per  cent,  moisture  had  been  put  upon  the  filter  and 
entirely  destroyed,  as  practically  no  suspended  matters  were 
present  in  the  filtrate.  The  organic  matters  in  solution  in 
the  tank  effluent  required  3'5  grains  of  oxygen  per  gallon  for 
their  oxidation,  and  as  those  in  the  filtrate  required  only  O  7 
grain  per  gallon,  the  degree  of  purification  of  the  matters  in 
solution  must  have  been  so  per  cent.  The  organic  matters 
iti  solution  amounted  to  about  250  tons  (dryl,  which,  added 
to  those  in  suspension  in  the  above  2.232  tons  of  sludge — 
11;.,  110  tons  (dry) — makes  3tiO  tuns  of  drj-  organic  matter. 

The  fact  that  such  an  cnormou.^  amount  of  work  had  been 
accomplished  led  the  author  to  the  conclusion  that,  if  the 
conditions  were  only  favr>urably  arranged,  there  was  no 
reason  why  the  whole  of  the  matters  in  suspension  in  the 
crude  sewage  should  not  be  similarly  treated.  This  sugges- 
tion was  taken  up  by  the  Sutton  District  Council,  to  whom 
the  author  made  it  in  October  last,  with  the  best  results. 

SUTTON    SKW.^GF,    KILTER. 

The  fact  that  it  was  necessary  to  ensure  a  free  supply  of 
oxygen  to  support  the  minute  living  organisms  which  leeH 
on  the  organic  matters  was  the  first  point  for  consideration, 
and  in  order  to  secure  this  the  author  arranged  that  only  the 
coarse  ballast  which  was  rejected  by  a  i-in.  mesh  should  be 
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nsed.  The  idea  was,  first,  to  ensure  the  coarse  susjiended 
matters  getting  into  the  whole  body  of  the  filter  instead  of 
forming  a  layer  upon  the  top,  and,  secondly,  to  also  ensure 
the  body  of  the  filter  being  thoroughly  aerated  when  the 
water  was  drawn  off,  it  being  impossible  for  such  n  coarse  bed 
to  become  waterlogged. 

The  experiment  was  commenced  by  turning  the  crude  un- 
treated sewage  on  to  the  "  bacteria  bed,"  as  it  is  called,  on 
November  21st  last,  since  when  it  has  been  almost  constantly 
at  work  at  the  rate  of  1 ,000,1)00  gallons  per  acre  per  day. 
The  object  of  this  coarse  bed  was  not  to  effect  the  final  purifi- 
cation of  the  sewage,  but  merely  to  take  the  place  of  the 
usual  chemical  treatment,  settling  tanks,  sludge  presses,  &c., 
leaving  the  final  purification  to  be  carried  out  by  finer  coke- 
breeze  beds. 

The  results  have  been  all  that  could  be  desired,  and  after 
seven  months'  working  the  ])ed  is  now  in  as  good  a  condition 
and  as  free  from  nuisance  as  it  was  after  the  first  filtering. 

The  analytical  rcults  are  as  follows,*  but  it  must  not  be 
overlooked  that  these  are  but  the  final  results  of  the  degree 
of  purification,  and  to  them  must  be  added  the  substantial 
fact  that  all  uncertainty  of  work  is  obviated,  chemicals  un- 
known, and  sludge  presses  and  their  expensive  woi'king  and 
subsequent  disposal  of  the  sludge  cake  absolutely  annihilated. 

SETTI'     T.\NK    SYSTEM. 

.  While  advances  have  been  thus  rapid  by  the  process  of 
treating  the  sewage  by  means  of  those  organisms  which  ful- 
fil their  life  functions  in  the  presence  of  oxygen,  the  comjile- 
mentary  organisms,  known  as  the  anai-robic  bacteria,  have 
been  at  work.  The  now  well-known  septic  tank  system  of 
Mr.  Cameron,  of  E.\etcr,  has  been  at  work  since  August  last, 
and  at  present  appears  to  be  doing  excellently  well.  It  is 
true  that  the  final  purification  is  effected  by  the  use  of  the 
coke-breeze  filter,  which  has  thus  been  able  to  cope  with 
organic  matter  which  has  undergone  a  process  of  putrefaction. 
It  is  not  proposed  hero  to  describe  the  arrangement  of  the 
septic  tank  system  in  detail,  as  that  h.as  been  already  done 
elsewhere  by  Mr.  Cameron  himself.  But  as  showing  the  out- 
come of  the  work  accomplished  up  to  the  present  time,  the 
author  is  permitted  by  Mr.  Cameron  to  give  the  following 
facts. 

FUTCRF.    DEVELOPMENTS. 

A  new  departure  has  recently  been  announced  in  which 
continuous  filtration  of  crude  sewage  is  effected  by  reason  of 
the  special  arrangement  of  the  filter,  which  permits  the  air 
to  enter  it  on  all  four  sides  as  well  as  at  the  top  and  the 
bottom.  This,  doHbtles.?,  will  have  a  more  or  less  favourable 
reception  as  soon  as  it  is  fully  in  working  order  on  a  large 
scale.  The  process  is  new  in  so  far  as  it  provides  facility  for 
aeration  during  the  time  the  sewage  is  Hewing  through  it  ; 
and  thus  we  have  one  more  system  in  competition  with  the 
initial  departure  at  Sutton,  which  latter,  however,  in  its  sim- 
plicity, reliability  and  adaptability  to  existing  works,  coupled 
with  its  facility  for  ojieration  in  those  cases  v/lien  the  fall  is 
limited  to  only  a  few  feet,  will  be  very  difficult  to  surpass, 
and  e.specially  so  where  it  is  considered  that  the  Sutton 
"  bacteria  bed  "  and  coke-breeze  filter  are  free  of  all  restric- 
tions to  their  use. 

it  yet  remains  to  be  seen  whether  systems  of  forced  aera- 
tion, such  as  those  of  Lowcock  and  Waring,  will  in  the  end 
afford  more  valuable  results.  The  fact  that  such  methods 
introduce  the  factors  of  uncertainty  in  respect  to  the  degree 
of  care  which  they  require  will  compensate  for  the  possible 
saving  of  a  small  extra  area,  and  would  seem  to  militate 
against  them;  but  these  are  points  which  only  experience 
can  determine,  and  such  a  conference  as  the  present  will 
doubtless  be  able  to  throw  some  light  on  the  question  as  the 
outcome  of  general  jiractioe  on  the  part  of  those  present,  the 
object  of  the  present  paper  being  merely  to  introduce  the 
several  points  for  debate. 

On  the  conclusion  of  Jfr.  Dibdin's  paper  a  long  discussion 
took  place,  the  report  of  which  we  shall  give  in  our  next 
issue  with  the  other  proceedings.  At  1  o'clock  an  adjourn- 
ment was  made  for  luncheon,  the  discussion  being  resumed 
at  2  o'clock.  Mr.  Thomas  then  read  his  paper  on  "The 
Buckinghamshire  Road  System."  a  good  discussion  being 
elicited.  It  was  decided  that  Mr.  Silcoek's  paper  on  "  Tram- 
way Haulage  "  should  be  taken  as  read,  and  the  discussion 
taken  this  morning,  when  the  conference  is  to  be  resumed  at 
10.30  o'clock.  It  was  arranged  that  facilities  should  be  given 
for  any  members-who  desired  it  to  visit  the  Sutton  sewage 
works  this  afternoon,  leaving  Victoria  station  at  3.55.  Mr. 
Cole  said  that  the  question  of  a  visit  to  Paris  h.ad  come  before 
the  council  that  morning,  and  it  was  probable  that  arrange- 
ments would  be  made  for  sucli  n  meeting  in  the  spriu".  For 
the  autumn  they  Ijad  decided  to  accept  Mr.  Mansergh's  in- 
vitation to  visit  the  liirmingham  waterworks  at  Bhayader, 
probably  on  Friday  and  Saturday  of  the  first  week  in  August. 

Mr.  Dalton,  Eyton-on-Tyne.  was  elected  hon.  district 
secretary  for  the  Northern  district;  the  other  district  .secre- 
taries were  re-elected  ;  Messrs.  Savage  and  Lewis  were  re- 
elected auditors;  and  Messrs.  Silcock,  Thomas  and  Clar.son 
scrutineers.  Theconference  then  adjourned  until  this  morning. 


WilmBlOW. — The    district   council    have    been  granted  six 
months  extension  of  time  in  which  to  complete  their  sewerage 

Tvorks.  

•  See  Table  on  precediuR  pngc. 


STREET  LIGHTING  AT  LEEDS. 

During  the  next  twelve  months  some  important  changes 
are  likely  to  be  made  in  the  system  of  lightiug  the  thorough- 
fares of  Leeds.  For  Bore-lane  and  Briggate  a  new  method 
of  illumination  has  already  been  decided  upon.  From  the 
dispensary  at  the  top  of  Bi-iggate,  as  far  as  the  GreatNorthern 
station  in  Wellington -street,  the  present  gas  lamps  are  to  be 
removed  and  the  lights  supplied  by  forty  arc  lamps.  These 
are  to  be  placed  on  the  top  of  the  centre  poles  and  side 
brackets,  to  be  used  in  connection  with  the  overhead  electrical 
generating  station  at  Crown  Point.  Each  light  will  have  an 
illuminating  power  equal  to  about  l,.50O  candles.  At  11  o'clock 
in  the  evening  every  alternate  light  will  be  shnt  off,  the  re- 
mainder to  be  extinguished  at  dawn.  These  lamps  arc  ex- 
pected to  be  ready  for  use  about  the  end  of  September.  But 
this  central  avenue  is  not  the  only  part  of  the  city  where  a 
change  in  the  system  of  lighting  is  contemplated.  During 
the  last  fortnight  the  experiment  has  been  tried  of  lighting 
Park-row,  from  the  Cathedral  to  the  end  of  Bond-street,  with 
incandescent  lights.  In  the  opinion  of  Mr.  Vickers,  the 
chairman  of  the  Lamp  Committee,  the  trial  has  proved  ex- 
ceedingly satisfactory,  and  it  is  probable  that  at  an  early  date 
the  committee  will  take  into  consideration  the  advisability  of 
introducing  this  form  of  illumination  in  several  of  the  main 
thoroughfares.  In  Bradford  these  lamps  are  already  exten- 
sively used  for  public  lighting purpo.ses,  and  Mr.  Tickers,  who 
has  recently  been  m.aking  inquiries  from  the  Bradford  autho- 
rities concerning  the  financial  aspect  of  the  question,  is  con- 
vinced that  Bradford  Corporation  are  saving  money  as  a  re- 
sult of  the  change.  It  may  interest  our  readers  to  know  that 
there  are  at  jiresent  about  11,000  gas  lamjis  in  the  city,  the 
gas  consumed  in  them  last  year  costing  the  Lamp  Committee 
£16,678.  Attending  to  these  lamps  gives  employment  to  103 
lamplighters,  whose  aggregate  wages  last  year  amounted  to 
£6,036.  Adding  to  these  two  items  the  cost  of  new  lamps 
and  the  expenditure  upo7i  repairs,  the  total  sum  spent  by  the 
Lamp  Committee  last  year  was  a  little  over  £2.5,000,  or  an 
average  of  about  £2  5s.  per  lamp. 


TORQUAY  DURING  THE  QUEEN'S  REIGN. 

A  local  newsjiaper  recently  published  some  strildng  details 
respecting  the  progress  of  Torquay  during  the  sixty  years  of 
the  Queen's  reign.  When  the  queen  ascended  the  throne  in 
1837  Torquay  was  just  emerging  from  the  position  of  a  big 
village.  It  had  a  population  of  about  4,000,  and  villas  were 
beginning  to  crown  the  beautiful  tree-clad  hills.  A  writer  of 
the  period  described  it  as  in  no  way  inferior  to  Teignmonth 
as  a  watering-place.  After  sixty  years  no  one  dreams  of 
comparing  it  with  Teignmonth.  It  lays  claim  to  be  "the 
queen  of  all  watering-places."  With  the  opening  of  the 
railway  to  Torqna}'  in  18iS  the  town  ^-ent  ahead  consider- 
ably. Two  years  later  the  old  improvement  commissioners 
ceased  to  be,  and  the  new-made  local  board  speedily  set  about 
improving  the  town.  In  1856  the  waterworks  were  com- 
menced, and  ever  since  the  town  has  enjoyed  a  bountiful 
supply  of  Dartmoor  water.  With  the  building  of  the  Ilaldon 
Pier  the  outer  harbour-  was  formed  in  1866,  and  in  187S  the 
drainage  systetn  was  finished.  During  the  reign  the  tow  n 
ha.s  acquired  and  laid  out  65  acres  of  ground  as  pleasur  e 
gardens.  These  works  have  cost  large  sums  of  money.  In 
1836  the  debt  of  the  town  was  £1,000,  now  it  is  £348,000 
The  rateable  value  was  £16,100,  now  it  i.'i  £138,862.  A  town 
council  has  succeeded  the  local  board,  and  big  schemes  for 
improving   the  town  are  still   in   hand. 


Proposed  Bridge  over  the  Witham.— At  a  recent  joi  nt 

meeting  of  representatives  of  tho  Lindsey  and  Holland  County 
Councils,  at  Boston,  the  engineers  estimated  the  cost  of  the 
proposed  bridge  across  the  Witham  at  Langrick  Ferry  at 
£5,000.  It  was  decided  to  ask  the  Gre.at  Northern  Railway 
Company,  who  are  jointly  concerned,  if  their  Acts  will  allow 
tliem  to  agree  to  the  level  of  the  bridge  being  lowered,  so 
that  the  cost  may  be  lessened.  The  owners  of  the  ferry, 
which  has  been  in  existence  for  mam'  years,  intimated  that 
if  the  bridge  was  constructed  and  the  ferry  was  abolished 
they  slioulil  claim  £500  compensation  for  disturbance. 

Widening  of  Upper  Thames-street.— After  many  years 

of  )iaticut  labour,  the  widening  of  Upper  Thames-.strect  is 
now  on  the  point  of  com])Ietion,  the  last  claim  having  been 
settled.  The  work  of  widening  this  now  much-used  thorough- 
fare was  eolumcneed  over  I'orty  years  ago,  and  bit  by  bit  and 
house  by  house  the  scheme  has  been  carried  intoeft'ect.  The 
first  portion  of  the  improvement  having  been  more  or  less 
completed,  there  remained  several  projecting  properties  which 
marred  the  street  line,  and  were  respnjisilile  also  for  occa- 
sional "  blocks  "  in  the  heavy  and  increasing  traffic  which 
passes  along  the  street  all  d.ay  long.  Th.csc  projecting  pro- 
perties have  been  acquired  by  the  City  Commission  of  Sewers, 
and  in  the  course  of  a  month  Upper  Thames-street  will  have 
a  clear  street  line  from  Pctei's-hill  to  Queoi  Victoria-street, 
and,  in  addition,  it  will  be  paved  with  Australian  hai'd  wood. 
The  cost  of  the  improvement,  from  start  to  finish,  has  been 
exceedingly  heavy.  It  is  difficult  to  estimate  the  amount, 
but,  hea^-j'  as  it  has  been,  the  public-spirited  policy  of  the 
Commission  has  been  more  than  justified. 
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Association  of  IVIunicipal  and  County  Engineers. 


DISTRICT     MEETING     AT     STAFFORD.-II. 


We  now  give  the  remaioiler  of  Mr.  Blacksbaw's  paper  :— 

PARTICULARS  OF  SO.ME  ML'NICIl'AL 

EXGINEERIKO  WOUK.S   DKSIG.VKD  AND  CARRIED 

OUT   AT  STAFFORD. 

TnK  RiiYAL  Brink,  Tdrkisii  .knd  rcni.ic    Batii.<. 

The  hatha  are  erected  on  a  plot  of  land  adjoining  the  main 
street  and  the  river  Sow  at  the  Green  bridge,  the  aite  is  con- 
venient and  central,  and  was  selected  becanje  the  land  was 
the  property  of  the  corporation,  the  baildingij  thereon  wore 
in  a  ruinous  state,  possession  conld  be  had  without  delay, 
and  the  boating  business  established  there  would  be  improved 
and  form  a  useful  athletic  attraction. 

Basement. — The  floor  of  the  basement  is  above  the  flood- 
water  level  of  the  adjoining  river  Sow,  and  contains  the 
following  accommodation — ri:.,  two  rooms  1.5  ft.  square,  with 
staircase  passage  to  the  ground  floor,  above  used  as  store- 
rooms, a  boating-room  23  ft.  by  22  ft.,  another,  30  ft.  by  22  ft., 
store-room  i:{ft.  by  12ft.,  Inrkish  plunge  bath,  two  work 
and  fitting  shops,  low-pre.asure  hot-water  apparatus  for 
warming  the  ladies'  and  gents'  bath-rooms  on  the  tirst  floor, 
subways  round  each  swimming  bath,  in  which  are  placed  all 
the  steam,  gas.  water,  brine  and  other  pipe>.  valves,  gas  and 
water  meter,  caloriner,  itc.  boiler-mom  49  ft.  by  lijft.,  in 
which  is  placed  a  steel  Cornish  steam  boiler  IS  ft.  by  5  ft.; 
space  is  reserved  for  another  boiler  of  the  same  dimensions, 
a  high-pressure  bot-water  apparatus  for  warming  the  first- 
class  brine  bath-room  on  the  ground  floor,  with  separate 
entrance  from  the  yard,  cellars  to  four  lock-up  shops  fronting 
Grecngate-street,  passage  between  boating-rooms  and  river, 
inclined  path  from  street  to  cycle-rooms,  floating  landing- 
stages  and  enclosed  yard. 

In  connection  with  the  steam  boiler  is  fised  a  water-raiser, 
actuated  by  steam  pressure  to  warm  and  lift  the  brino  from 
the  tank  in  the  yard  to  the  tank  on  the  roof,  also  a  small 
engine  to  drive  the  laundry  appliances;  water  gauges,  &c., 
to  show  the  varying  depths  of  water  in  the  several  service 
tanks  about  the  building. 

Ground  Floor. — The  ground  floor  front  entrances  to  the 
baths  are  by  a  pathway  from  Greengate-street,  having  also  a 
staircase  passage  down  to  the  boating-rooms  and  basement. 
The  entrances  to  the  ladies'  and  gentlemen's  departments 
are  separated  by  the  booking  oflice,  except  on  days  when 
ladies  use  the  large  swimming  and  Turkish  baths,  on  which 


Tnr.  Royal  Bbine,  Turkish  and  Pcblic  Baths. 

occasions  the  general  entrance  to  those  baths  is  used.  This 
floor  contains  the  gentlemen's  swimming  bath,  80  ft.  by  33  ft., 
3  ft.  6 in.  deep  at  the  shallow  end  and  tJ  ft.  Gin.  at  the  deep 
end.  The  bath  is  lii\cd  with  white  glazed  bricks,  and  in  the 
bottom  or  floor  of  the  bath  are  tour  longitudinal  diving  lines 
formed  with  ornamental  black  and  white  encaustic  tiles.  The 
flooring  round  the  top  of  the  bath  and  over  the  subways  is 
constructed  with  steel  joists  and  concrete,  faced  with  black 
and  red  hydraulic  tiles  4  in.  si)nare. 

The  flooring  to  the  drossing-boies  is  2  in.  above  the  main 
flooring,  and  all  the  flooring  is  laid  with  a  sullicient  fall 
towards  a  continuous  cast-iron  grating  at  the  back  edge  of 
the  stone  coping  round  the  top  of  the  bath,  to  ensure  the 
rapid  removal  of  all  splaahings  and  overflow  water  throogh 
the  grating  into  the  drain,  and  prevent  the  return  of  such 
water  to  the  bath.  The  overllnw  from  this  bath  is  over  the 
roping  at  the  deep  end,  which  is  constructed  slightly  lower 
for  this  purpose,  and  the  water  ia  heated  by  steam  injected 
into  it  when  filling  ur  at  rest.  The  time  occupied  in  filling 
the  bath  is  about  four  honrs,  and  heating  the  water  to  about 
70  deg  is  little  under  nine  hours,  and  ia  done  daring  the  night. 
The  bath  ia  provided  with  a  diving-stag",  band-rails,  sali- 
vettes,  atopp,  apparatus  for  polo  and  other  aqoatic  sports,  an 
•rnamental  spray  jot  at  the  shalloir  end  for  the  parpoae  of 


co.iling  the  atmoaphere  and  refrosliing  the  water.  The 
ventilation  of  this  room  ia  by  a  number  of  freah-air  ialaU  in 
the  walling  and  vitiated-air  onilet«  by  aliding  saabea  in  the 
root  lights.  There  arc  thirty  dressing-boxes  to  this  bath. 
4  ft.  Cin.  by  Ht.,  with  half-dours  and  curtaina,  lilted  up  with 
seats,  shelves,  foot  gratings  aud  wardrobe  liouks.  in  con- 
nection with  this  bath  there  is  a  foot  and  Bho\ter  bat  It,  also 
lavatory  accommodation.  Over  llio  dreasing-boxua  on  the 
three  sides  of  the  room  is  a  balcony  or  gallery  0  ft.  wide,  for 
the  convenience  of  spectators  who  pay  for  admission  on  gala 
and  other  special  days ;  access  thereto  is  by  a  siaircoae  from 
the  gentlemen's  entrance  and  a  ataircoae  from  the  floor  of 
bath-room. 

The  dimensions  of  this  room  are  92  ft.  long,  iiftt,  wide, 
llj  ft.  ti>  the  square,  and  it  ia  li^iited  from  the  roof. 

The  ladies' Bwiinmniing  baili  runm  is  4!)  ft.  by  24ft.  The 
swimming  bath  is  3Hft.  by  l.ifi..  and  3  ft. <!  in.  too  ft.tiin. deep. 
There  are  eleven  dressing-lxixes,  shower  bath  and  lavatory, 
constructed  and  fitted  up  in  :i  similar  manner  to  the  gentle- 
men's .swimniing  bath  room  ;  diluted  brine  or  fresh  water  may 
be  used  as  required. 

The  ladies'  swimming  bath  is  used  exclusively  for  brine 
bathing ;  ladies  having  the  use  of  the  bath  on  alternative 
half -days,  e.\ccpt  Tuesdays  ;  gentlomen  having  the  use  of  the 
bath  on  other  half-days  and  all  Tuesdays.  Ladies  have  the 
exclusive  use  of  the  large  I' resh-water  swim  b.ith  on  Tuesdays. 

The  Turkish  department  is  at  the  front  part  of  the  build- 
ing overlooking  the  river,  and  contains  a  cooling-room 
30ft.  Gin.  by  22ft.,  and  lift,  high,  furnished  with  ten 
dressing-boxes,  drinking  fountain  and  lavatory  accommodation. 
The  shampooing-room  is  22  ft.  by  12ft.,  and  11  ft.  high,  having 
a  plunge  bath  11  ft.  by  Oft.,  and.jft.6in.  deep,  two  shampooing 
benches  with  marble  tops,  and  needle  spray  and  douche  bath. 
The  No.  1  hot  room  (tepidariam )  is  22  ft.  by  7  ft. ;  Xo  2  room 
(caldarium),  and  No.  3  room  (sudatorium),  are  each  10  ft.  ti  in. 
by  8  ft..  All  the  hot  rooms  are  S  ft.  Gin.  high,  and  are  steam 
heated  by  two  circular  and  two  oblong  radiators  containing 
1,200  lineal  feet  of  1-in.  steam  pipes.  "The  outside  freah  air  is 
admitted  through  the  interior  of  each  base  to  each  circular 
radiator  with  valve  arrangements  to  the  several  rooms. 

A  large  radiating  surface  ij  requisite  to  raise  the  tem- 
perature of  the  large  quantity  of  fresh  air  thot  is  required  to 
ensure  eflicient  working. 

A  powerfal  extraction  flue  is  constructed  with  IJ-in.  steam 
pipes  up  and  down  the  same,  to  remove  the  vitiated  air  regu- 
larly, automically  and  with  certainty. 

The  temperatures  of  the  hot  rooms  are  as  follows :  Tepi- 
dariam, 130  deg. ;  caldarium.  100  deg. ;  sudatorium.  200  deg. 
Fahr.  The  flooring  to  these  rooms  is  a  combination  of  steel 
joists  and  concrete,  fini.shed  on  the  surface  with  black  and 
red  hydraulic  tiles  4 in.  square. 

The  brine  slipper  bath  room,  also  at  the  front  part  of  the 
building  overlooking  the  river,  is  30 ft.  Gin.  by  loft.,  fitted 
up  with  four  brine  slipper  baths,  eight  dressing-boxes,  hot, 
cold,  brine,  spray,  wave  and  doache  bath,  with  dressing- 
room,  hot  chamber  for  heating  the  bath  sheets,  l.tvatorv  and 
waiting-room  accommodation. 

The  brine  slipper  bath  room  at  the  back  of  the  largo 
swimming  bath  room  is  123  ft.  by  14  ft.,  and  16  ft.  to  ceiling ; 
a  one-storey  room  lighted,  from  the  roof,  heated  on  the  high- 
pressure  hot-water  system,  and  rentilatcd  by  a  number  of 
fresh-air  inlets  and  foal-air  extractors. 

This  room  cont.tinssix  brine slipperbaths,  in  separaterooma 
10ft.  Sin.  byGft.,  with  separate  dressing-rooms  10ft.  6  in. 
square  to  each  bath,  a  waiting-room  20  ft.  by  14  ft.,  hot 
chamber  and  lavatory  accommodation. 

The  laundry  over  the  steam  boiler-room  is  fitted  up  with 
the  usual  steam  power  appliances  for  washing,  drying  and 
laundry  purposes,  to  enable  the  work  to  be  got  through 
rapidly  and  without  unnecessary  elaboration. 

The  interior  construction  has  been  designed  to  economise 
space  and  concentrate  as  far  oa  possible  the  working  and 
administrative  arrangements  of  the  whole  undertaking;  from 
the  booking  and  ticket  oflice.  placed  between  the  two  en- 
trances on  this  floor,  every  other  part  of  the  building  is  in 
direct  speaking  tube  or  electric  bell  communication. 

On  this  floor  are  four  lock-np  shops  fronting  the  main  street. 

f  ii>-(  Floor. — t)n  thia  floor  are  the  ataircnso  landings,  with 
store-room  between  and  over  the  oflice,  thus  dividing  the 
ladies'  from  the  gentlemen's  departments.  The  gentlemen'* 
slipper  bath  room  is  over  the  Turkish  bath  rooms,  01  ft.  by 
22  ft.,  open  to  the  roof,  in  which  are  two  brine  and  eleven 
freshwater  slipper  baths,  shower,  needle,  spray  and  doucho 
bath,  vapour  bath  and  lavatory. 

On  the  ladies'  side,  over  the  swimming  bath,  are  two  brina 
and  five  freah  water  slipper  baths,  ahower,  needle,  aproy  and 
douche  bath,  vapour  bath  and  lavatory.  This  room  is  lighted 
from  the  roof  and  by  windows  in  the  walling  fronting  the 
main  atroet. 

Two  rooms  arc  reserved  for  electric  or  other  baths,  aa  may 
be  required, 
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The  brine  slipper  baths  are  constructed  with  1  J-in.  "  teak,' 
with  special  fittings  to  resist  the  corroding  action  of  brine. 
All  other  slipper  baths  are  of  porcelain,  with  large  bead  on 
top  edge,  white  glazed  inside  and  outside,  complete  in  them- 
selves,  fixed  on  4-in.  blocks  above  floor,  without  wood  cappings 
or  casings,  all  pipes,  valves,  mixing  boxes,  &c.,  being  exposed 
to  view,  so  that  tlieir  condition  tnay  at  all  times  be  observed, 
and  thorough  cleanliness  about  the  baths  and  fittings  secured, 
as  no  damp,  dirt,  dust,  Ac,  can  exist  unnoticed. 

Window  ventilation  has  been  adopted  as  far  as  practicable, 
supplemented  by  fresh-air  wall  inlets  and  foul-air  extractor 
flues. 

The  rooms  on  this  floor  are  warmed  with  hot  water. 

The  building  is  at  present  partly  lighted  with  electricity 
and  gas,  and  is  fitted  with  electric  bells  throughout. 

All  condensation  water  is  returned  to  the  steam  boiler,  to 
prevent  waste  of  warm  water  and  economise  fuel. 

In  connection  with  the  undertaking  there  is  a  clock  tower 
with  a  three-dial  clock  in  the  upper  part,  and  the  fire  escape 
is  housed  below  the  clock  chamber,  which  is  open  at  the 
front  to  allow  the  fire  escape  to  be  wheeled  in  and  out  when 
the  lower  part  is  extended  ready  for  immediate  use. 

The  brine  is  obtained  from  Stafford  Common,  from  the 
shaft  and  boring  that  was  constructed  about  seventeen  years 
ago  to  supply  Stafford  with  pure  water,  but  the  salt  measures 
intervening  at  a  depth  of  between  217  ft.  and  305  ft.  from  the 
surface,  rendered  the  attempt  to  obtain  pure  water  abortive. 

This  site  was  sold  to  the  StafFard  Salt  and  Alkali  Company, 
Limited,  and  tlie  manufacture  of  salt  therefrom  is  now  exten- 
sively carried  on. 

When  the  site  was  sold  the  corporation  stipulated  for  a 
supply  of  brine  for  bathing  purposes  at  Is.  per  1,000  gallons, 
but  that  arrangement  was  subsequently  altered  to  a  fixed  sum 
per  annum  for  brine  for  all  purposes. 

The  brine  is  lifted  from  the  shaft  by  a  gas  engine  to  an 
elevated  tank,  whence  it  gravitates  from  the  brine  shaft  to 
the  baths  through  about  a  mile  of  6-in.  cast-iron  pipes  to  a 
reserve  tank  on  the  ground  floor  of  the  baths,  and  is  raised 
thence  by  a  water-lifter  actuated  by  steam  pressure,  which 
process  warms  the  brine  to  a  temperature  abont  70  deg.,  and 
delivers  the  brine  into  a  tank  over  the  roof  of  the  large  swim- 
ming bath,  in  which  a  steam  jet  is  fixed  to  increase  the  tem- 
perature to  about  100  deg.,  whence  the  brine  slipper  baths  on 
the  upper  floor  are  supplied. 

Special  days  are  set  apart  for  the  swimming  baths  to  be 
filled  with  brine  or  diluted  brine. 

The  water  to  each  swimming  bath  is  heated  by  jets  of 
steam  passing  through  tlie  water  as  the  baths  are  filling  ; 
each  bath  is  thoroughly  cleansed,  and  the  water  entirely 
changed  two  and  three  times  each  week,  and  partially  renewed 
every  day. 

The  manager  and  matron  reside  on  the  premises. 

The  baths  cover  a  space  of  1,533  superficial  yards,  and  the 
whole  structure  contains  443,19-4  cubic  feet. 

The  total  cost  of  the  baths,  exclusive  of  land  and  internal 
fittings,  was  £7,535 ;  this  sum  includes  £400  for  extra  con- 
crete foundations,  the  ground  being  of  a  yielding  and 
treacherous  nature. 

Fresh  water  is  supplied  by  the  Waterworks  Committee  at 
6d.  per  1,000  gallons,  and  the  annual  consumption  is  about 
5,500,000  gallons. 

The  following  table  for  the  year  ended  on  the  31st  March, 
1897,  may  be  of  interest  to  some  readers  : — 

PUBLIC  BATHS  COMMITTEE. 

To  Public  Baths  i— 

Alterations  and  repairs —  £  s.  d.        £     s,    d. 

Millwrights'  work,  &c.            ...  92  18  9 

Joiners'  work    ...          ...          ...  31  16  8 

Painters'  and   plumbers'  work  48  14  9 

Bricklayers'  work         ...         ...  16  5  6 

Wages  of  corporation  workmen  25  8  9 
Timber,    bricks,   cement,    and 

gas  and  water  fittings     ...  21  4  G 

New  gangway,  gates,  &c.        ...  14  9  6 

Royal  coat-of-arms       ...          ...  39  5  0 


„ '_ Working  expenses — 
Wages  of  staff  ... 

Fuel        

Gas         

Water     ... 

Brine 

Bent,  rates,  taxes  and  insurance 

Advertising,       printing       and 

stationery  ... 
Tools,  appliances  and  sundries 
Winding  clocks  and  regulating 

electric  bells 
Stamps  and  disbursements 

„    Baths  Prize  Funds:  — 

Amount  invested  in  a  Borough 
of  Staffordshire  2J  per 
cent,  debenture    ... 


460  7 

1 

169  18 

3 

27  19 

1 

125  4 

6 

25  14 

6 

82  10 

9 

48  11 

4 

71  6 

8 

8  0 

3 

0  6 

0 

290     3     8 


Income. 
By  Public  Baths:—  £ 

Fees  for  20,738  swimming  baths  202 


1,019  18     5 


.50     0     0 


1,360     ^     1 


11,397  private 
,,         5,754  brine 

2,601  Turkish 
,,  21  vapour  ,, 

Total  number  of  baths,  40,511 
Rent  of  shops  and  boat-house    ... 
Sale  of  old  boiler  ... 
Old  pnmp  ... 
Jlarble  slab 

Nett  proceeds  of  swimming  enter- 
tainment 

Donation  by  the  Old  Stafford 
Athletic  Club,  for  investment, 
to  form  a  swimming  prize  fund 


181     7 

245  16 

148     8 

0  15 


d. 
8 
9 
0 
0 
9 


3 

10 

0 

2 

10 

0 

2 

10 

0 

778  13 
81     0 


8  10     0 


8     7     2 


40    0    0 


916  10     4 
ANALYSIS   OF   THE    BRINE. 

Analysis  by  Mr.  E.  W.  T.  Jones,  public  analyst  for  the 
county,  gives  the  following  results:  — 

Grains  per  Perceiitat?e 

Gallon.  Composition. 

Sodium  chloride        18,3939     ...     22344 

(Common  salt)  ...  ...  (211b.  lOoz.) 

Magnesium  chloride 2667     ...  '324 

Magnesium  sulphate...  ...  ...  23'1      ...  028 

Potassium  sulphate  ...  ...  ...  63'0     ...         '076 

Calcium  sulphate      338-1     ...         -411 


Total  saline  matter 


...     19,084-8     ...     23-183 

Specific  gravity  at  60  deg.  Pahr 1176-02 

An  imperial  gallon  weighs  ...  ...  ...     llflb. 

Mr.  Jones  adds,  "  I  consider  it  in  every  way  equal  to  Droit- 
wich." 

Sewerage  and  Sewage  Dispo.sal. 
physical  aspect. 
Topograj-ihically  the  borough  has  two  watersheds,  east  and 
west,  divided  by  the  slightly  elevated  portion  lying  nearly 
north  and  south  through  the  centre  of  the  town,  the  east 
side  gi-avitatiug  towards  Sandyford  brook.  Pearl  brook  and 
Lammascote  drain,  and  the  west  side  falling  towards  the 
river  Sow,  the  Tillington  and  Porebridge  drains.  The  area  of 
the  east  watershed  within  the  borough  is  about  640  acres, 
and  the  west  444  acres  ;  total  1,084  acres.  The  surface  alti- 
tudes vary  as  follows  above  ordnance  datum  : — 

Feet. 
Filtration  area,  Lammascote  Farm  ...  ...  ...     246 

Sanitary  depot         244 

North  End  (Tillington  and  Co-operative-streets)  ...     266 

Borough  boundary  (near  Castle  Engine  Works)  ...     246 

Lammascote-road     ...  ...  ...  ...  ...         ...     244 

Borongh  boundary  (Westou-road)  ...  ...  ...     280 

„  „  (Wolverhampton-road)  ...  ...     254 

,,  ,,  (Lichfield-road,  near  Spital  brook)  ...     246 

,,  ,,  (Xewport-road)  ...  ...  ...     258 

.,  ,,  (Sandon-road)  ...  ...  ...     253 

'„  „  (Brook. street)  250 

GEOLOGICAL. 

The  town  is  built  principally  on  water-washed  or  drift 
gravel,  the  present  and  old  river  valleys  being  alluvium, 
>yhich  ill  some  places  extends  over  wide  areas,  and  when  the 
river  is  in  flood  considerable  areas  of  land  adjoining  thereto 
are  submerged  ;  but  sncli  flood  waters  soon  disappear,  and 
during  ordinary  falls  of  rain  no  difliculty  is  experienced  there- 
from, as  the  existing  old  sewers  carry  all  rapidly  away, 

STREETS,    ROADS    AND    HOUSES. 

The  total  length  of  adopted  streets  and  roads  is  abont  21 
miles;  and  there  are  now  about  4,110  dwelling  houses. 

RATEABLE    VALUE. 

Poor  rate  valuation,  £69,937 ;  borough  rate  valuation, 
£66,455  J  general  district  rate  valuation,  £58,991 . 

POPULATION. 

From  the  census  returns  the  population  of  the  borough  at 
the  last  census,  taken  in  1891,  numbered  20,270  ;  taken  in  1871 
numbered  15,946  (part  of  Castle  Church  added),  taken  in 
1861  numbered  12,532.  The  medical  oflicer  of  health,  in  his 
report  for  1896,  estimated  the  population,  including  the  public 
institutions,  at  21,378. 

CLOSETS. 

Most  of  the  old  closet?,  open  and  covered  cesspooLs,  have 
been  abolished  and  replaced  with  pail  closets,  which  intercept 
most  of  the  fa-ces  and  urine.  The  pails  are  collected, 
thoroughly  cleansed  and  changed  weekly,  or  oftener  when 
required,  and  the  contents  thereof  were  formerly  converted 
into  a  concentrated  manure,  but  are  now  taken  away  by 
farmers.  Abont  220  old  privies  and  .-ishpits  are  still  in  use, 
and  there  are  about  100  water-closets  connected  with  the 
sewers. 

WATER    SUPPLY. 

The  water  consumption  lor  the  year  ended  March  25,  1897, 
averaged  11'64  gallons  per  head  per  day  for  domestic  and 
246  gallons  per  head  jicr  day  for  non-domestic  purposes, 
being  a  total  consumption  of  14-1  gallons  per  head  for  twenty- 
four  hours. 

SEWAGE— SKPABiTI   SYSTEM. 

The  sewage  of  the  town  consists  mainly  pf  urine,  slop  and  • 
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waste  water  from  dwellinps,  Btables,  cow-IionBcs,  glaiiKl'ter- 
honses,  breweries,  tanneries,  jji^rincerinjf  works,  RosworlcB, 
gaol,  asylums,  steam  lanndrv,  inlirmary  and  workhouse.  Tli.' 
greater  portion  of  solid  house  and  trade  refuBe  is  collected 
and  dealt  with  separately.  The  aeparato  system  of  collecting 
and  dealing  with  the  sewage  and  rain  water  having  been 
adopted,  the  existing  sowers  are  improved  where  rcqaired, 
and  will  hereafter  be  used  pxclnsively  as  conduits  for  the  re- 
moval of  Burfaoe  water  to  the  nearest,  or  most  convenient, 
brook-course  or  river. 

slbkoii.  water. 
Subsoil  water  or  rain  water  is  not  admitted  into  the  sewors. 

SKWEBS. 

The  main  sewers  are  constructed  in  straight  lines,  and  with 
trne  gradients  from  ])oint  lo  point,  with  extra  fall  at  each 
change  of  line  to  compensate  fur  extra  friction,  with  man- 
holes, Inmpholes,  flushing  and  ventilating  arrangement  at  cich 
change  of  line  or  gnidient,  which  strnctuns  arc  brought  up 
to  the  snrface  of  the  road  or  street  to  allow  of  periodical  in- 
spection, cleansing  or  repairing,  and  Hnislied  at  the  Kiirfaco 
with  a  cist-iron  frame  and  exchangeable  cover,  easily  re- 
moved. The  dimensions  of  the  sewers  are  proportionc'd  to 
convoy  the  sewage  from  a  prospective  population  of  .10,000, 
one  half  of  which  can  be  discharged  in  about  eight  hours,  the 
rainfall  being  as  much  as  possible  excluded.  -All  tributary 
sewers  or  drains  discharge  in  the  direction  of  the  ordinary 
flow  of  sewage,  and  have  extra  fall  at  the  junctions  with  the 
larger  sewers. 

All  upper  or  dead  ends  of  sewer.q  have  means  provided  for 
flushing  and  veutilation  beyond  the  junction  of  the  lasthonse 
drain,  to  effectually  protect  dwellings  from  any  risk  of  sower 
gas  contamination.  Permanent  ventilation  is  i)n)vided  by 
pipe  and  shaft  connections  betwepn  the  sowers,  tall  chimneys 
and  buildings,  and  by  numerous  surface  openings  from  the 
interior  of  sewors  to  the  external  air.  The  gratlients  of  the 
sewers  are  such  that  sewage  admitted  into  them  at  the  most 
distant  point  is  delivered  at  the  ontfall  works  in  about  an 
hour,  whou  it  ia  pumped  to  the  precipitatiou  tanks  and 
chemically  treated  before  decomposition  hns  jiereeptibly  ad- 
vanced. House  drains  terminate  at  the  external  walls  thereof, 
and  no  direct  communication  is  allowed  between  the  interior 
of  houses  and  sewers.  The  ventilation  of  house  drains  at 
upper  or  dead  ends  is  by  glasseuamelled  iron  |)ipc3  <arried 
well  above  the  roofs  of  houses,  with  freah-air  inlet  ])ipes  or 
openings,  secured  with  gratings.  Trajjs  in  connection  with 
drains  are  provided  with  means  of  \-entilation  carried  above 
adjoining  roofs,  .Special  automatic  flushing  chambers  are 
constructed  at  the  head  of  and  along  the  sewers,  which 
chambers  .are  supplied  from  brooks  where  convenient,  and 
also  from  the  water  mains  by  hose  or  other  arrangements  for 
the  purpose  of  eflficiently  flnshing  the  sewers. 

It  was  originally  intended  to  construct  another  outfall  sewer 
from  the  sanitary  dejjot,  under  and  across  the  river  and  Fore- 
bridge  fields  to  the  junction  of  St.  Leon.ard's-avenne  with 
Lichfield-road,  to  receive  the  sewage  from  the  upper  end  of 
Lichtield-road  and  C^ueensville  district ;  but  after  careful  con- 
sideration it  was  found  necessary  to  have  recourse  to  mecliani- 
cul  aid  in  order  to  deal  with  the  slowgnidientsin  this  district, 
for  which  purpose  a  "Shone"  ejector  was  fixed  in  a  suitable 
chamber  at  the  end  of  St.  Leonard's-avenue,  to  lift  the  sewage 
from  the  low  to  the  higher  level  12-in.  sewer  along  the  Lich- 
field-road totlie  junction  wit  lithe  Wolvcrhampton-road  sewer. 

The  compressed  air  for  actuating  the  ejector  is  produced  at 
the  sanitary  depot,  where  steam  from  the  refuse  destructor 
boilers  is  available  for  the  purpose,  and  conveyed  through  a 
line  of  small  air  tubes  alongside  the  pumping  main  under  the 
towing  path  by  the  side  of  the  river,  a  distance  of  about  3.50 
yards,  thence  across  the  river  and  Forebridgc  fields  to  the 
ejector  at  the  end  of  St.  Lconard's-avcmie. 

In  laying  the  sewers  some  very  bad  ground  was  met  with — 
in  several  streets  as  much  as  8  ft.  in  depth  of  subsoil  water 
and  running  sand  was  passed  through,  tiecessitating  the  use 
of  pipes  with  patent  joints  on  Portland  cemete  concrete 
foundations  ;  and  in  the  course  of  the  work  abont  8,000  yards 
of  "Hassall's"  double  lined  and  "  Sykes' "  screwed  joints 
were  u.sed,  which,  when  tested  before  being  taken  over  from 
the  contractor,  were  found  to  be  practically  watertight  against 
a  varying  external  pressure  of  subsoil  water  up  to  abont  8fl. 
Altogether  about  16  miles  of  sewers  and  about  8  miles  of 
branch  drains  have  been  laid,  and  the  latter  work  is  still  pro- 
ceeding. 

OUTFALL  WORKS   AT   THE   SAN'ITARY    DFroT. 

With  regard  to  the  position  of  outfall  sewage  disposal  works, 
BQch  works  should  be  placed  in  a  situation  where  there  would 
be  the  least  risk  of  present  or  future  nuisance  to  residents; 
but  having  regard  to  the  fact  that  the  corporation  had  already 
acquired  land  at  the  sanitary  depot  (upon  which  a  capital 
sum  of  £1.5,(W0  had  been  expended  in  |>urchas(>  of  the  land 
and  the  erection  of  buildings  and  machinery),  the  same  was 
ntili8e<l  as  far  as  possible  in  the  present  scheme.  To  this  site 
all  the  outfall  sowers  converge,  and  upon  it  are  conBtructed 
and  erected  tho  sewage  reception  tank,  refuse  destructor, 
steam  boilers,  and  pumping  machinciy  to  lift  and  force  the 
sewage  to  the  precipitation  tanks  on  tho  Lammascoto  farm. 
A  reference  to  the  general  plan  of  the  undertaking*  will 
Krcntly  assist  in  obtaining  a  full  and  complete  knowledge  of 
the  scheme. 

•  S«  Supplement  piste  with  tbn  iMueof  Tbi  SriivjToii. 


SEWAGE  RECEPTION  TANK  AT  DEPOT. 

The  sewage  reception  tank,  constructed  with  brickwork 
and  Portland  cement  concrete,  is  50ft.  in  diameter,  9  ft.  6  in. 
deep  below  the  outfall  sewera,  and  contains  116,582  gallons 
of  sewage,  being  more  than  suBicient  for  overnight  storage; 
at  the  inlet  to  the  tank  is  a  screening  chamber  with  a  manaal 
screening  and  raking  appliance  for  removing  the  larger  parts 
of  solid  matter  from  the  sewage  before  it  reaches  the  tank ; 
in  connection  with  tho  tank  there  is  also  a  well  with  penstock 
and  screening  arrangement,  in  which  the  sewage  pumps  are 
placed,  which  well  is  construe  ted  at  the  side  of  the  tank,  with 
suction  pipe  connections  to  the  engine  and  pump  room  ad> 
joining  the  destructor  and  £i<-am  boiler  rooms.  Tlie  foul 
gases  from  tho  tank  are  extracted  through  a  line  of  9-in.  pipes 
connected  with  the  tall  chimney,  and  an  indejjendont  lino  of 
pipes  has  been  laid  through  the  tank  from  the  sc-recniog 
chamber  to  tho  sewage  well,  in  order  that  tho  sewage  pump- 
ing may  not  bo  interrupted  when  the  tank  is  under  cleantiDg 
operations  or  repairs.  Provision  has  also  been  made  to  admit 
the  subsoil  water  to  tho  tank  through  four  of  2-in.  pi])03,  with 
valves  for  cleansing  pur)}ose«. 

IllKPOBAI.    or    SOLID   KSFDSE. 

As  the  typo  of  destructor  is  somewhat  new,  Stafford  being 
the  first  town  after  Cambridge  to  adoi)t  it,  and  thinking  it 
might  bo  interesting  to  publish  the  full  specification  of  the 
destructor  as  woll  us  the  sewage  pumping  plant,  the  designers 
and  contractors  for  tho  same  (Messrs.  Manlovo,  Alliott  &  Co., 
of  Nottingham)  havo  consented  for  this  to  bo  done. 
BPECiyiCATlON. 

Four-cell  refuse  destructor  (steam  raising)  built  in  two 
sets  of  two  cells,  each  pair  to  bo  combined  with  a  water-tube 
boiler  under  Wood  &  Brodio's  patents.  Kach  destructor  cell 
to  contain  a  firo-bar  area  of  not  less  than  25  square  feef.  in 
bars  composed  of  wrought-iron  leaves  or  plates  ;  four  of  each 
form  a  bar.  Kach  furnace  to  have  a  specially-constructed 
fire  mouth,  with  ventilated  door  hung  on  spindle  and  counter- 
balanced by  cast-iron  weights.  Tho  whole  of  the  furnace 
fronts  to  bo  sheathed  with  iron  plates,  and  the  brickwork  to 
bo  furnished  with  necessary  buck-stavos,  iron  bolts,  washers, 
Ac,  as  required. 

The  front  of  the  furnace  to  bo  arranged  with  tlie  latest 
plan  of  clinker  box,  so  that  the  clinker  from  the  bars  is  not 
discharged  outside,  but  is  first  collected  and  burnt  out  in  the 
special  clinker  box,  which  is  furnished  with  suitable  protect- 
ing plates  and  wrought-iron  swinging  door.  The  vortical 
pillars  in  the  front  ironwork  to  have  recesses  to  receive  the 
balance  weights.  Suitable  feed  openings  with  iron  frames 
to  be  provided  in  tho  upper  portions  of  the  cells.  Tho  hot 
gases  from  the  furnaces  are  to  be  used  for  heating  the 
boilers,  and  side  dampers  between  the  furnaces  and  tho 
boiler  combustion  chambers  are  provided.  When  the  boilers 
are  not  at  work  the  gases  from  tho  destructor  furnace  may 
be  carried  direct  to  the  main  flue,  and  dampers  and  frames 
are  to  be  provided  to  enable  this  to  be  done. 

Eacli  damper  will  havo  to  work  in  a  guide  frame,  and 
balance  weights  with  pulley  wheels  and  spindles  to  be  pro- 
vided whore  required.  Cast-iron  supports  to  carry  bricks  to 
shut  off  the  damper  pit.  Wrought-iron  ladders  for  access, 
and  top  ]dates  to  cover  the  damper  pits  are  to  be  provided. 
The  to]i  edge  of  the  colls  is  to  be  surroiuided  by  an  iron  curb. 
The  two  steam  boilers  are  to  be  of  the  wator-tnbe  type,  to- 
gether containing  about  1,-J60  square  foot  of  heating  snrface, 
and  suitable  for  daily  working  pressures  up  to  1001b.  per 
square  inch.  Each  boiler  is  to  bo  composed  of  five  sections 
or  slabs,  each  section  being  composed  of  eight  best  lap-welded 
wrought-iron  tubes,  4  in.  in  diameter  and  14  ft.  long,  con- 
nected at  the  ends  by  continuous  staggered  headers,  or  ''  up- 
takes "  and  "  down-takes  J  "  tho  tubes  being  fa-stened  therein 
by  .being  expanded.  Each  "  header"  is  to  be  provided  with 
handholes  plaoe<i  opposite  the  end  of  each  tube,  of  stifficicnt 
size  to  permit  tho  cleaning,  removal  and  ix'uowal  of  a  tube 
through  tho  same  ;  each  haudholo  being  provided  with  a  cap 
fastened  with  wro\ight-iron  bolt  and  clamp  and  cap  nut.  Tho 
several  sections  are  to  be  connected  at  each  end  to  ono  steam 
and  water  drum,  and  at  one  end  with  a  mud  drum,  by  means 
of  lap-welded  wronght-iron  tubes,  4 in.  in  diameter  and  of 
Buitablo  length,  tho  joints  being  made  with  an  expander. 

Tho  steam  and  water  drum  shall  be  ;J6  in.  in  diameter  and 
10  ft.  3  in.  long,  made  of  mild  steel  plates  ijin.  thick,  with 
the  longitudinal  seams  doable  riveted ;  and  provided  with  a 
manhole  at  one  end.  and  with  two  nozzles,  one  for  safety- 
valve  and  one  for  taking  off  steam,  3J  in.  in  diameter  with 
9.in.  flange,  faced  and  drilled.  The  mud  drum  shall  be  of 
special  cast  metal,  8  in.  in  diameter  and  ."iOin.  long,  with  one 
handhole,  and  a  nozzle  for  blow-oft  pil>e,  IJ  in.  in  diameter. 
Tho  boilers  ehall  each  be  suspended  fiom  wrought-iron 
girders  resting  on  four  wrought-iron  columns  with  cast-iron 
bases  properly  secured,  so  that  tho  boilers  shall  be  sustained 
entirely  indeiiendont  of  the  brickwork  and  free  lo  expand  or 
contract  without  afTi'Cting  the  san\o,  and  so  that  the  brick- 
work nmy  l>e  removed  ami  replaced  if  n>qairo<l  without  dis- 
turbing tho  iHjilers  or  conneiliims.  Each  boiler  Bhnll  be  pro- 
vided with  ono  TurnbuU  din.l-weight  Bafety  valvo  of  suitable 
sizcr  sot  to  blow  at  122  lb. 

Ono  steam  gauge  dial,  12Jin.  in  diameter.  Two  sets  of 
large-sized  water  gango  fittings, asbestos  packed.  pro\-ided  with 
automatic  closing  valves  of  Dowrance  make.  One  feed  check 
valve,  IJ  in.  in  diameter.  One  stop  \-alve,  1  i  in.  in  diameter, 
for  feed.    One  blow-off  cock,  If  in.  in  diameter,  of  Dewrinc* 
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make,  asbestos  packed,  with  long  spindle  and  bonnets.  One 
stop  Talye,  Jin.  in  diameter,  for  cleaning  pipe  connection. 
The  necessary  pipes  and  fittings  for  fixinpt  all  the  above  to 
the  boilers.  One  steam  stop  valve,  .3iin.  in  diameter.  An 
arrangement  to  be  provided  for  blowing  soot  from  tubes  by 
means  of  steam  jets.  The  front  of  the  boilers  shall  be  of 
ornamental  pattern,  containing  one  tire  door  with"  register, 
one  double  ash  pit  door,  and  large  door  for  access  to  the  ends 
of  the  tubes.  All  parts  to  be  ample  in  strength,  joints  fitted. 
The  boilers  to  be  made  in  accordance  with  the  requirements 
of  the  National  Boiler  Insurance  Company,  and  be  inspected 
by  them. 

The  fixtures  for  each  boiler  arc  to  nonaist  of  a  full  set  of 
grate  bars  with  bearers,  dead  jilatc  and  girders,  Hame  bridge 
plates  with  bolts,  and  special  fire-brick  for  lining  the  fiame 
bridges ;  bridge  wall  girders  and  bars,  binders  and  bolts ;  two 
ash  and  five  cleaning-doors,  for  access  to  the  exterior  of  tubes 
and  the  fiues  for  cleaning,  ,and  the  "requisite  lintels  for  open- 
ings in  walls  ;  smoke  chamber  T's  and  anchor  bolts  for  front. 
Two  gaskets  for  manhole  door  in  steam  and  water  drum. 
Two  sets  of  fittings  for  handhole  door  in  mud  drum.  Four 
complete  sets  of  handhole  fittings.  Four  gauge  glasses  with 
washers.  Two  -nTenohes  fitting  the  handhole  nuts,  two  tube 
scrapers  with  Iiandle,  two  tube  brn.shes,  one  set  of  fire  tools, 
and  hose  and  pipe  for  lilowing  dust  from  exterior  of  tubes  to 
be  furnished.  The  sections  and  mud  drum  shall  be  tested  and 
made  tight  under  a  hydraulic  pressure  of  300  lb.  per  square 
inch,  and  the  steam  and  water  drum  under  a  hydraulio 
pressure  of  200  lb.  per  square  inch.  The  boiler  shall  be 
tested  after  erection  to  a  hydraulic  pressure  of  200  lb.  For 
working  the  furnaces  there  arc  to  be  provided  :  One  clinker 
barrow,  one  ash  barrow,  and  one  comi^lete  set  of  firing  tools. 
The  feed  valves  of  the  boilers  are  to  be  connected  by  a  suit- 
able inlet  pipe  ready  to  connect  the  feed  main  ;  and  the  blow- 
o£E  cocks  are  also  to  be  connected  between  themselves,  ready 
for  coupling  np  blow-off  main,  and  a  sntficient  blow-off  main 
is  to  be  supplied  to  reach  beyond  the  destructor  brickwork. 

Underneath  the  brickwork  of  the  cells  there  is  to  be  fixed 
steel  tronshiug,  so  arranged  as  to  leave  air  spaces  for  the 
purpose  of  cutting  off  any  connection  or  conductor  of  heat 
from  hot  brickwork  to  the  wooden  beams  or  foundations  on 
which  the  weight  rests.  The  main  fine  from  tlie  destructor 
to  the  chimney  is  to  be  strengthened  by  continuous  iron  side 
supports,  held  up  liy  wrought-iron  stays.  An  ordinary  flue 
door  is  to  be  built  into  the  main  flue  near  the  chimney,  and  a 
large  flue  door  for  the  removal  of  the  dust  is  to  be  fixed  at 
the  entrance  of  the  main  flue  farthest  from  the  chimney. 
For  the  tipping  beams  guard  plates  are  to  be  fixed  to  guide 
the  refuse  ro  the  top  of  the  cells.  The  ashpits  and  lower 
ironwork  of  the  destructor  furnaces  to  be  closed  in,  so  that 
the  fires  may  be  ivorked  by  forced  draught ;  the  front  of  the 
ashpits  to  have  convenient  doors  for  raking  out  ash  from 
under  the  fire  bars,  and  suitable  air  inlet  apparatus  to  be  fixed 
at  the  back  of  the  ashpits,  with  frauies  fur  same  for  building 
into  the  brickwork,  and  handles  brought  to  a  convenient 
position  in  front  of  the  furnaces. 

A-  combined  fan  with  self-contained  steam  engine  is  to  be 
lixed  and  connected  to  the  main  air  duct.  The  main  flue 
from  the  cells  to  the  cliiniuey  is  to  be  furnished  with  ironwork 
and  tie-bolts  for  strengthening  same.  Ladders  to  be  pro- 
vidsd  whore  required.  A  duplex  steam  ]iump  of  suitable 
dimensions  for  feeding  the  boilers  is  to  be  arranged  in  a  con- 
venient position.  The  internal  or  working  parts  of  the  pump 
to  be  brass  fitted.  An  injector  is  also  to  be  pro\ided  for 
boiler  feeding,  and  valves  or  oocks  are  to  be  arranged  so  that 
the  boilers  may  lie  fed  either  by  the  injector  or  tlie  pump. 
AU  the  necessary  steam  .and  exhaust  piping  and  boiler-feed 
piping,  Ac,  required  to  couple  iqi  tlie  various  parts  of  the 
plant  are  to  be  provided  in  cast-iron  and  «rought-irou,  with 
bends  or  other  suitable  arrangements  to  jirovide  for  expan- 
sion. Brackets  or  supports  are  to  be  fixed  as  required  for 
carrying  the  pipings.  Provide  and  construct  all  necessary 
brickwork  required  in  the  construction  of  tlic  destructor  cells 
and  the  building  in  of  the  steam  boilers.  The  brickwork  to 
be  arranged  with  an  air  duct  for  forced  blast.  Building  in 
all  dampers  and  constructing  flue  from  cells  and  boilers  to 
the  chimney.  Paving  top  of  destructor  cells  up  to  the  iron 
boundary  curbs. 

The  sewage  pumping  plant  will  consist  of  n  double  set  of 
machinery,  each  set  consisiing  of  three-throw  vertical  single- 
acting  pum])8  driven  by  horizontal  steam  engine.  The  pumps 
are  to  be  of  the  vertical  three-throw  type,  with  plungers 
15  in.  diameier  by  20  in.  stroke.  The  ])ump  b.arrels  and 
plungers  to  be  of  cast  iron,  properly  turned  and  bored,  and 
fitted  with  packing  gland.  The  valve  chambers  to  be  cast 
in  one  piece  with  the  luiiiip  barrels.  The  valves  to  be  of  the 
flajj  type,  with  leather  faces,  stiffened  by  iron  or  steel  back 
and  front  plates,  all  so  arranged  as  to  be  easy  of  access  for 
examination  or  cleansing.  The  valve  seats,  in  cast  iron,  to  be 
feed  in  their  places  liy  wedges.  The  pumps  (o  he  driven  by 
steel  connecting  rods  with  bi-ass  bnshcs  at  the  lower  ends 
2.i  in.  diameter  and  35  in.  long,  the  top  ends  to  have  marine 
type  brasses  working  on  steel  crank  pins,  .5  in.  diameter 
and  4J  in.  long.  The  crank  shaft  to  have  n  central  slab 
crank,  forged  solid  with  it,  and  at  each  end  a  cast  steel 
crank  firmly  fixed  and  keyed  on  shaft.  The  crank  shaft 
bearings  to  be  5  in.  diameter  and  10  in.  long,  to  be  in  best 
gun-metal. 

The  to'p  bifitees  f  o  be  socnred  by  caf't-iron  caps,  each  held 


in  place  by  four  bolts  1^  in.  diameter.  The  pump  crank 
shaft  is  to  have  fitted  on  it  strong  driving  wheel  with  double 
helical  teeth,  which  will  be  driven  by  pinion  on  the  line  shaft. 
The  line  shaft  is  to  run  on  suitable  angle  pedestals,  and  the 
whole  of  pump  gear,  line  shaft,  Ac,  is  to  be  mounted  in 
massive  A  frames,  which  are  to  be  fixed  on  a  cast-iron  bed 
plate  with  planed  seats,  to  which  the  frames  will  be  bolted. 
The  bed  plates  will  be  secured  to  the  foundations  by  bolts 
and  nuts,  and  the  lower  end  of  which  will  take  hold  of 
coutinuons  channel  irons,  which  are  built  into  the  concrete. 
Each  set  of  pumps  to  be  driven  by  a  horizontal  high-pressure 
steam  engine,  having  a  steam  cylinder  10  in.  diameter  and 
a  stroke  of  20  in.  The  crank  shaft  to  be  of  steel,  with  main 
■J  in.  diameter  and  7i  in.  loug,  running  in  gun-metal  bearings. 
The  outer  end  of  the  crank  shaft  to  be  4  in,  diameter,  and  to 
be  carried  in  an  outer  pedestal  with  gun-metal  bearings,  all 
mounted  on  a  neat  casi-iron  sole  plate. 

The  crank  pin  is  to  be  3  in.  diameter,  and  the  guu-metal 
brasses  will  take  a  bearing  3£-  in.  long.  Crank  pin  of  steel, 
properly  secured  into  balanced  cast-iron  crank  disc  turned 
bright  on  face  and  edge.  The  piston  rod  to  be  of  steel,  2 J  in. 
diameter.  Piston  to  be  fitted  with  ]iliosphor-bronze  packing 
rings,  and  to  be  secured  to  rod  with  gnn-nietal  nut.  The 
piston  rod  guide  to  be  of  the  slipper  tyjie,  of  cast  steel, 
properly  cottcred  to  the  piston  rod.  The  conuecting  rod  to 
be  of  steel,  and  the  cross-head  pins  to  be  2^  in.  diameter  and 
3-J  in.  long.  The  small  end  of  the  connecting  rod  to  have 
brasses  secured  by  strap  with  gib  and  cotter ;  the  large  end 
to  be  of  the  marine  type.  The  engine  is  to  be  fitted  with 
expansion  valves,  variable  by  hand  while  the  engine  is  running. 
The  valve  spindles  to  be  well  guided,  and  the  eccentric  rod 
ends  to  be  steel  bushed.  All  the  working  parts  of  the  engine 
to  be  mounted  on  massive  box-section  bed  plate,  Jurnished 
with  the  necessary  foniiflation  bolts  for  securing  it  to  the  con- 
crete. The  back  end  of  the  engine  bed  plate  is  to  be  pre- 
pared with  flanges  to  which  an  additional  bed  plate  can  be 
secured  if  it  is  desirable  later  on  to  convert  the  engine  into 
a  conijiound  one. 

The  fly-wheel  is  to  bo  7  ft.  Gin.  in  diameter,  and  to  be 
turned  on  rim.  A  high-speed  governor  is  to  be  provided, 
working  an  equilibrium  throttle  valve  for  regulating  the  speed 
of  the  engine,  and  a  stop  valve  is  to  be  combined  with  the 
same  casting.  Economical  lubricators  are  to  be  fitted  tlirough- 
ont,  and  the  engine  cylinder  and  steam  chest  are  clothed  with 
patent  felting  protected  by  blue  steel  lagging.  The  line  shaft 
is  to  be  continued  across  the  pump  frames,  and  so  coupled  np 
that  cither  set  of  pumps  can  be  driven  from  either  engine. 
For  this  purpose  the  pump  driving  pinions  are  to  be  furnished 
with  coupling  jaws,  and  arrangements  are  to  be  made  for 
sliding  them  out  of  gear  when  necessary.  The  delivery  pipes 
from  the  three  pump  valves  in  each  set  of  pumps  are  to  be 
connected  into  one  outlet,  and  on  each  outlet  there  is  to  be 
fixed  a  15-in.  stop  valve,  so  as  to  shut  off  either  set  of  jiumps 
from  the  delivery  main.  Beyond  these  vahes  are  fixed 
bends,  and  a  T-piece  connecting  the  two  pump  deliveries  to 
an  air  vessel,  to  which  the  delivery  main  can  bo  attached.  The 
air  vessel  will  be  fitted  with  glass  gauge  and  a  water- pressure 
gauge. 

From  the  delivery  pipe  a  small  rettu-n  pipe  will  be  con- 
nected to  the  suction  side  of  the  pumps,  to  enable  the  suction 
pipe  to  be  primed  from  the  delivery  when  starting  the  pumps. 
Each  of  the  three  pump  siiction  boxes  to  be  connected  by 
bends  into  a  single  outlet,  and  independent  suction  pipes 
14-in.  bore  to  be  led  from  each  pump  to  the  sump  or  suction 
well.  These  pipes  are  to  have  suitable  bends  for  following 
the  contour  of  the  ground  and  over  the  suction  well ;  each 
pipe  is  to  be  fitted  with  a  strainer  box  containing  a  perfo- 
rated strainer,  which  is  to  be  easily  removable  for  cleaning. 
Between  each  strainer  bo-x  and  the  pump  suction  there  is  to 
be  fixed  a  14-in.  retention  valve.  From  each  strainer  box 
doTSTiwards  there  is  to  be  a  14-in.  bore  suction  pipe  with  bell 
mouth.  The  whole  of  the  above  machinery  is  to  be  of  first- 
class  material  and  workmanship,  and  to  be  delivered  and 
erected  at  Stafford  on  ju-eparcd  foundation,  but  excluding 
bricklayers',  masons'  and  joiners' work  except  where  specified. 
The  plant  will  be  painted  before  leaving  our  works,  and  after 
it  has  been  worked  a  few  weeks  it  will  be  finally  painted  in 
any  approved  coloui".  For  Manlove,  Alliott  &  Co.,  Limited, 
Jno.  Cantrell,  Secretary. 

ft  MI'IXG  MACHINERY. 
The  engines  raise  the  sewage  from  the  well  in  connection 
with  the  sewago  reception  tank  at  the  depot,  and  force  it 
through  the  15-in.  pumping  main  from  the  engine-room  to 
the  in-ecipitation  tanks  on  to  the  filtration  land,  and  are 
steamed  from  the  two  iv'fuse  destructor  boilers  :  and  each 
boiler  is  fitted  up  with  steam  iiipos  and  valve  connections 
with  the  engines,  so  that  either  boiler  can  be  worked  with 
cither  engine.  The  pumping  engines,  with  pumps  and  ap- 
pendages thereto  from  the  suction  pipe  in  the  well  to  the 
rising  or  pumping  main,  are  in  duplicate,  and  each  set  of 
machinery  is  capable  of  doing  the  work  required,  being  com- 
plete in  itself. 

The  duty  of  one  engine  with  its  pump  is  to  raise  833  gallons 
of  sewage  "per  minute  from  the  bottom  of  the  sewage  well, 
25ft.  below  the  engine-room  floor,  and  deliver  it  through  the 
15-in.  pumping  main  to  the  precipitation  tanks,  which  are 
11  ft.  above  tho  engine-room  floor,  being  a  total  lift  of  36ft. 
The  engines  are  horizontal  high-prossuro  non -condensing, 
each  having  a,  20-in.  by  10-in.  oylinder,  gotnp  bright  tliroajrht 
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ont,  fitted  with  metallic  piston  and  spring  packing  rinps,  im 
proved  quick-speed  gororiiors,  cipansion  valves  viirialile  by 
hand  whilst  the  engine  is  ruuuintj,  heavy  fly-wheel  turned 
on  face,  improved  stop  and  equilibrium  vnlvc,  lubricators, 
&c.,  complete;  bearings  of  the  beat  (fin-metnl,  conm-ctinp 
rod,  eccentric  rod  crank  and  crank  shaft  of  the  best  hammered 
iron,  piston  rod,  valve  spindli'  and  crank  pin  of  forged  steel, 
the  joint  pin  and  small  bearings  of  hardened  steel,  the  cylinder 
and  steam  box  covered  with  jjateut  felting  and  stoel  casing. 
There  are  two  sots  of  three-throw  pumps,  20  in.  by  Ittin., 
the  barrels  of  cast  ii-on,  with  suction  and  delivery  valves 
arranged  so  that  the  complete  valve  and  seat  are  iiccessiblu 
and  may  bo  easily  witiidiawrj  from  the  valvo  box  when  re- 
(inircd. 

The  plungers  are  to  be  of  the  hollow  type,  of  cant-iron, 
with  bteel  swivel  connecting  roils,  driven  from  overhead 
shafts.  The  crank  shafts  ilriviiig  the  pumps  are  of  best  sii-el ; 
the  three  barrels  arc  placeil  siiio  by  side,  lixe<l  upon  and 
secured  to  a  massive  cast-iron  lieil  plate  of  box  pattern.  Two 
bearings,  carrying  the  three-throw  cranks,  are  supported  by 
frames  lirmly  sccared  to  the  bed  plates.  The  pnm|«  arc 
driven  direct  by  bearing  from  a  {linion  on  the  engine  shaft. 
Each  pnmp  with  its  supports  and  bearings,  is  self-contained 
and  independent.  The  throe  deliveries  and  the  three  snotions 
are  coupled  together  by  a  three-way  branch  pipe,  and  the  two 
sets  of  pumpt  are  connected  to  each  other  and  to  the  pump- 
ing main  by  lu-in.  sluice  valves,  no  that  either  ]>nmp  may  be 
easily  separated  from  the  suction  or  delivery  main,  and  cither 
or  both  i)umps  can  be  quickly  eonnccted  ready  for  work.  The 
whole  is  of  sound  workmanship,  and  specially  ilcsigned  by 
tho  makers  to  meet  the  requirements  of  tliis  class  of  work. 
The  before-specified  duplicati'  stowage  pumping  machinery  is 
placed  on  the  ground  floor  of  a  room  40 ft.  Square,  in  a  build- 
ing that  >va9  formerly  used  for  the  manafacture  of  ]>ail  con- 
tents into  a  dry  concentratcil  manure. 

The  steam-raising  refuse  destructor  occupies  a  space  of 
58ft.  by  31  ft.,  iu  a  room  84ft.  by  40ft.,  also  on  tho  gronnd 
floor  of  the  same  liuilding  as  the  pumping  machinery,,  to  the 
upper  floor  of  which  there  is  an  inclined  cart  road  approach 
for  the  delivery  of  refuse  from  the  collecting  carts  into  the 
feeding  chambers  of  the  destructor  furnaces.  About  lOQ 
toAs  of  house  and  trade  refuse  are  collected  weekly,  and  each 
cell  or  furnace  consumes  from  7  tons  to  9  tons  of  refose 
daily,  tho  quantity  varying  according  to  its  quality  and  con- 
dition. One  boiler  with  two  furnaces  destroys  all  refuse,  and 
provides  steam  at  a  pressure  of  50  lb.  for  raising  the  sewage 
from  the  sewage  well  and  forcing  it  to  the  precipitation 
tanks  at  the  farm.  The  boilers  blow  off  at  120  lb.  per  square 
inch.  The  clinkcring  is  done  on  the  ground  floor,  where  a 
supply  of  water  is  laid  on  for  cooling  purposes.  The  remain- 
ing room  on  the  ground  floor  of  the  same  building  is  used  for 
the  maunfacttU'O  of  Portland  cement  concrete  goods,  such  as 
kerbs,  flags,  stops,  &c. 

PCMPING   MAIN. 

The  pumping  main  is  1,250  yards  in  length,  of  cast  iron, 
15  in.  in  diameter,  laid  from  the  pumping  station  at  tho  depot, 
tinder  and  along  the  towing  path  of  the  .Stafford  and  Worcester 
canal  to  the  Brick  bridge,  thence  across  the  river  Sow  to  the 
precipitation  tanks  on  the  highest  point  of  tho  filtration  area. 
The  velocity  throngh  the  pumping  main  is  I'SU  ft.  per  second. 

Besides  the  before-mentioned  works  there  are  at  the  depot 
three  cottages,  in  which  reside  the  depot  manager,  head  and 
under  horsekeepers,  weighing  machine  and  pay  office,  pound 
for  stray  cattle,  stabling  for  twelve  horses  with  room  used  as 
a  loose  box,  harness-room,  shoeing  forge,  coopers'  and  wheel- 
wrights' shops,  mortuary-room,  a  Washington  Lyon  steam 
disinfecting  apparatus,  all  on  the  ground  floor.  On  tho  first 
floor  are  the  general  store-rooms,  hay  lofts,  granary  with 
com-crnshing  and  hay-cttttiiig  ntachiues,  worked  by  the  steam 
road-roller  housed  in  a  room  adjoining  the  block  of  stabling. 
The  ambulance  van  is  housed  at  and  horsed  from  the  depot, 
and  separate  hand  vans  are  i)ro\nded  for  the  removal  of  in- 
fected clothing,  goods  Ac,  and  for  the  retnrn  of  same  when 
disinfected. 

WOIIKS  AT   TUB    L.*M.MASC0TE   FABM. 
CHEMICAL    MIXING    APPABATCS. 

A  "  Kiorby  "  patent  mixer;  worked  by  a  lo  brake  len>e- 
power  Homsby-Akroyrt  oil  engine,  ia  provided  to  dissolve, 
mix  and  distribute  with  regularity  atiy  of  the  well-known  pre- 
cipitants  (in  lump  or  in  powdcr\  and  automatically  vary  the 
strengths  of  the  precipitants  in  .solution  acc<:ording  to  the  in- 
crease or  decrease  in  the  How  of  sewage.  At  the  present 
time  about  S  grains  of  ulnminoferric  per  gallon  of  sowag"  is 
being  nsed,  with  apparently  good  rosnits. 

PRECIPIHTTOM  TANKS. 
There  in  a  block  of  four  elevated  precipiiai  ion  laiii^.'  an m 
the  centre  and  highest  part  of  the  filtration  area,  constructed 
with  Portland  cement  concrete  and  blue  brickwork :  each 
tank  is  75  ft.  long,  30  ft.  wide  and  6  ft.  (i  in.  deep,  containing 
92,000  gallons,  or  368,(K)0  gallons  in  the  aggregate,  worked  on 
the  continuous  or qnieecent  system,  and  the  eftluent  gravitates 
therefrom  to  any  part  of  the  liltrnlion  area, and  the  sludgo  to 
tho  mnd  pit.  On  tho  qnirscent  method  a  tank,  having  been 
filled  with  chemically-tre.ited  sowafre,  is  allowed  to  remain  at 
rest  for  about  two  honrs,  so  that  the  curdled  mass  formed  by 
the  precipitant  preWoualy  niUl.il  to  and  thoroughly  mixed 
with  the  sewage  may  subside,  and  wlien  precipitation  is  com- 
plete ih»  clarified  effluent  is  rli.u  dIa■^^^l  oS  throughaflo.it- 
ng  «rm  ontl<»t'  from  th*  nrfuff  do'WTiTmrdii,  in  order  th«t^  th» 


precipitated  sludge  at  tho  bottom  uf  the  t«nlcs  may  remiiB 
undisturbed  until  the  effluent  is  witlidrawn.  Tlie  tanks  ore 
adapted  for  any  known  system  of  precipitation,  and  the 
chemical  that  proves  in  actual  working  to  be  the  besi  for  ihe 
purification  of  the  sewage  will  be  adopted.  Each  tank  is 
cleansed  after  each  filling  and  treatment.  On  this  Eit«  are  an 
imploDient  shed,  chemical  lieuse  and  office  for  the  8C<x)mmo. 
dation  of  the  working  staff. 

LAND    FOK   SKWAi.t    PlBirlCATIO.N. 

The  Lamniascote  farm,  of  139  acres,  with  substantially, 
built  house,  farm  buililings,  iwo  cottages,  Ac.,  i»  sit ume  partly 
within  the  borongh  on  the  north  side  <'f  the  river  and  partly 
without  tho  borough  on  tho  suutli  side  of  the  river,  with  cart 
road  approaches  from  Lanimascote-rond  on  the  north  and 
l.ichfieldroad  on  the  «eBt  side  thereof.  Tho  purclia^e  money 
of  the  farm,  inclniling  law  clmrges  and  all  expenses  eonnccted 
therewith,  was  £11.034.  The  portion  of  land  selected  for  the 
purification  of  tho  tank  effluent  after  precipitation  is  40  acres 
in  oiteut.  situate  on  the  south  )>art  of  the  farm,  Ixjtween  the 
n\er  and  tho  Trent  Valley  section  of  the  London  and  North- 
Western  Railway,  immediately  outsiilo  tho  borongh,  sur- 
rounded by  other  agricnltnrnl  lands;  these  40  acres  are  well 
suited  for  tho  purpose,  of  good  contour,  an  evenly  distributeil 
surface  covering  of  loamy  soil  with  gravelly  subsoil,  and  about 
16  acres  have  already  been  drained  and  prejmred  for  the  int«r- 
mittcnt  filtration  of  the  effluent  from  tho  precipitation  tanks. 

Tho  plots  when  completed  will  be  divided  by  slightly  raised 
cart  roads  constructed  for  the  convenient  removal  of  the 
crops,  and  the  efllaent  will  gravitate  in  open  main  carriers  to 
tho  several  plots  in  such  quantities  and  at  such  times  as  are 
found  iu  practice  to  be  requisite  for  its  efficient  purification, 
and  after  passing  through  tho  soil  and  subsuil,  nl)Out  Oft.  in 
thickness,  is  conveyed  front  whatever  plot  or  bed  is  nudcr 
treatment  in  well  aerated  drains  to  the  efflnent  outfall  drain 
antl  chambers,  for  inspection  and  testing,  previous  to  being 
discharged  into  the  adjoining  wateroonrse,  called  the  Fore- 
bridge  drain.  Taking  the  ]Kipulation  producing  sewage  at 
21,378,  the  40  acres  give  nearly  1  acre  of  filtration  area  to 
each  500  of  tho  population.  The  sludge  from  the  prccipita- 
lion  tanks  is  couveyeil  in  open  carriers  ami  used  to  fill  up 
depressions  on  the  site,  to  raise  low-lying  adjoiniuff  land  out- 
side the  filtration  area,  and  general  nee  on  the  farm, 

SfBSTITrXIOX    OF    FKESH-WATHR    CLOSETS   OB    WASTF.-WATBR 
CLOSETS   FOS   THE    EXISTIXO   PAIL   CLOSETS. 

Thei-0  are  4.110  houses  in  the  borough,  and  3,682  closet 
pails  were  in  use  at  houses,  factories,  schools,  &c..  collected 
weekly  in  carts,  which  collection  is  in  itself  a  serious  nuisance, 
especially  where  the  pails  have  to  be  carried  through  houses 
at  meal  times,  or  where  the  occupiers  are  at  work  during 
business  iiours.  and  it  has  been  decided  to  substitute  water 
carriage  for  the  removal  of  excreta,  instead  of  the  system  of 
collection  in  tubs  at  present  in  operation. 

In  October.  1893,  fifty-nine  waste-water  closets  were  sub- 
stituted for  a  similar  number  of  pail  closets  to  a  block  of 
houses  bounded  by  Marston-road,  Co-operative-street  and 
Bcllasis-street,  for  the  purpose  of  ascertaining  the  cost  of  tho 
work  and  to  observe  tho  working  of  the  closets  for  futoro 
guidance.  The  average  cost  of  the  fifty-nine  closets  before 
alluded  to  was  £4  2s.  4il.  per  closet,  including  the  cost  of 
closet,  fixing,  drains,  disconnecting  chambers  and  ventilation 
pipes  complete.  Another  street  has  since  been  completed, 
tho  average  price  per  closet  complete  being  £4  2s.  7d.  The 
cost  of  a  fresh-water  closet  complete  is  about  tho  same  as  a 
waste-water  closet,  except  where  the  closet  is  placed  at  some 
distance  from  the  water  supply  ;  insnch  cases  the  cost  of  the 
additional  length  of  service  pipe  is  added  to  the  before-men- 
tioned cost  of  closet. 

It  has  always  been  contemplated  that  the  corporation  should 
Ijear  the  expenses  of  converting  pail  closets  to  the  water- 
carriage  system,  and  it  has  been  considered  desirable  to  select 
clean  water-closets  for  the  better-class  property,  wa£ta-wat«r 
closets  for  a  certain  class  of  cottage  property,  and  nntomntio 
(rotigh  closets  for  schools, institutions,  factories,  and  low.clasa 
cottages,  where  tho  latter  can  be  concentrated  or  grouped 
conveniently  together.  This  refers  only  to  propt'riy  whore 
the  pail  system  is  in  use,  and  the  structures,  drains,  yard 
paWug,  and  the  genei-al  surroundings  aro  in  good  sanitary 
condition,  but  if  there  is  anything  defective  (except  the  pail) 
tho  owner  has  to  renew  or  re|iair  8tu;h  defects  at  his  own 
cost.  Where  the  old  privy  or  ashpit  system  ia  in  use  the 
owners  of  such  property  have  been  at  nil  the  cost  of  conver- 
sion to  tho  new  water-carriage  system.  \Vhen  this  s\-stcm  i* 
carriod  out  completely  the  house  to  house  collection  of  paili 
and  the  passing  of  pail  carts  through  the  streets  will  cease, 
.tinl  althoneli  the  cost  of  this  gi-oat  sanitary  improvement 
will  eanso  somo'cxpcnse  to  property  owners,  they  may  look 
forward  to  a  period  of  increased  cleanliness,  comfort  and 
health  ;  matters  which  ore  not  always  fairly  considered  or 
piv>perly  appreciated. 

In  concluding  this  section  of  tlie  paper,  it  may  be  interMt- 
ing  to  some  members  to  give  a  brief  description  of  a  non- 
freezing  flnshing  cistern  or  cylinder  for  water-closots,  the  in- 
vention of  my  inspector  of  works.  The  arTSngomcnt  consists 
of  a  cast-iron  cylinder  with  a  dome-shaped  top  testsd  to  « 
high  pressure,  fixed  in  any  convenient  room  or  collar  below 
the  level  of  closet  floor,  and  i.s  connected  at  the  bottom  of  the 
cylinder  to  the  water  main  under  a  prosstre  of  about  100  lb. 
to  the  square  inch.  The  w»tor  cm  entrring  the  cylinder  com. 
pr«M»«  th»  air  tn  the  npptr  p»n  of  r>>e  Seme,  Si»Hl  fhe  ««in. 
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pressed  air  balances  or  counteracts  the  pressure  of  the  water 
in  the  main.  Several  closets  may  be  -worked  from  one  tank, 
each  having  an  arrangement  by  which  the  water  in  the  tank 
is  forced  throngh  the  flash  pipe  to  the  closet  by  the  com- 
pressed air  in  tlie  dome.  The  advantages  of  this  arrange- 
ment are  that  the  tank,  being  fixed  under  the  ground,  is  safe 
from  frost,  perfectly  noiseless,  all  working  parts  are  oat  of 
sight,  and  a  number  of  closets  may  be  worked  from  one  tank. 
One  of  these  cylinders  or  cisterns  has  been  in  use  here  at  the 
Borough  Hall  for  some  months  ;  it  is  fixed  below  ground,  and 
supplies  three  water-closets  on  the  ground  floor  and  one 
closet  on  the  first  floor  about  12  ft.  above  the  ground  floor. 
Health  Department, 
proposed  isolation  hospital. 

The  population  of  the  borough  of  Stafford  is  21,378,  the 
area  1,084  acres,  and  tlie  annual  general  district  rateable 
value  of  the  property  within  the  borough  is  £58,991.  The 
aceommodation  proposed  to  be  provided  is  sixteen  beds. 

The  site  is  freeliold  ;  1  acre  and  20  perclies  belonged  to 
the  corporation,  and  the  remainder  of  tlio  field,  containing 
2  acres  3  roods,  and  30  perches  has  been  purchased,  at  a  cost 
of  £587  10s.;  total  area  of  site,  4  acres  20  perches.  It  is 
within  the  borough,  with  a  frontage  of  261  ft.  to  the  main 
road  between  Stafford  and  Stone,  is  rectangular  in  form,  with 
a  depth  from  front  to  back  of  699  ft.;  the  surface  of  the  land 
has  a  slight  rise  from  the  road,  and  the  subsoil  is  sand  and 
gravel  overlying  clay ;  is  bounded  on  two  sides  by  Stafford 
Common,  and  a  fourth  side  by  agricultural  land.  The  distance 
from  the  market  square  to  the  site  is  just  within  1  mile, 
and  from  the  most  distant  points  of  the  Ijoroagh  on  the 
Weston  and  Lichfield  roads  is  2  miles;  flie  corporation  gas 
and  water  mains  pass  the  site,  and  the  drainage  will  dis- 
charge into  the  new  system  of  corporation  sewers. 

The  site  is  enclosed  by  good  fences,  inside  which  is  a  zone 
40  ft.  in  width  all  round  the  site,  to  be  maintained  free  from 
structural  erection  except  the  entrance  gate  and  gate  lodge  ; 
this  zone  may  eventually  be  planted  with  trees  and  shrubs.  A 
brick-built  wall,  6  ft.  6in.  high,  will  form  the  inner  boundary  of 
the  zone,  within  which  enclosure  the  hospital  buildings  proper, 
consisting  of  administration,  ward  and  isolation  blocks,  and  a 
fourth  block,  comprising  laundry,  disinfecting,  mortuary  rooms, 
and  out  offices,  will  be  erected,  the  several  blocks  of  which  build- 
ings will  be  40  ft.  apart :  and  when  the  hospital  is  so  far  com- 
plete there  will  be  left  4,846  superficial  yards  of  land  available 
for  future  extensions  within  the  40-ft.  zone,  but  outside  the 
present  proposed  enclosure. 

DRAINAGE. 

The  drainage  is  on  the  separate  system,  constructed  with 
stoneware  salt-glazed  socket  pipes,  bedded  in  and  partly  snr- 
rounded  with  cement  concrete,  laid  in  straight  lines  from 
point  to  point,  with  true  gradients,  jointed  with  cement,  having 
manholes  or  lampholes  at  each  change  in  line  ;  and  before  the 
trenches  are  filled  in  each  length  of  drain  will  be  proved  by 
water  or  other  approved  test,  so  as  to  ensure  thoroughly 
sound  and  watertight  work.  The  inlets  to  all  drains  will 
have  intercepting  and  ventilating  traps  attached  thereto, 
with  cement  join',  all  to  be  bedded  in  and  encompassed  with 
cement  concrete.  At  each  principal  upper  end  of  drains  will 
be  fixed  an  automatic  flashing  tank,  to  discharge  30  gallons 
of  water  at  each  flush,  to  ensure  thorough  flushing.  All  soil 
pipes  will  be  continued  their  full  diameter  well  abo%'e  the 
eaves  of  the  roofs,  and  dead  ends  of  drains  v.ill  be  carefully 
ventilated  with  glass-enamelled  cast-iron  pipes  carried  well 
above  the  roofs. 

WATER    SUPPLY. 

The  water  supply  will  be  from  the  corporation  main,  on  the 
hio-h-pressure  and  constant-service  system,  laid  on  to  every 
block.  A  hydrant  will  be  fixed  on  the  main  in  the  roadway 
opposite  the  centre  of  the  site,  and  two  other  hydrants  on  the 
site  for  fire-extinguishing  purposes,  the  pressure  being  about 
1001b.  on  the  scinare  inch. 

LIGHTING. 

The  interior  and  exterior  buildings  and  entrance  gates  will 
be  lighted  for  the  present  by  gas  from  the  corporation  main. 

BUILDINGS. 

The  gate  lodge  and  administration  block  will  bo  two  storeys, 
and  the  other  buildings  one  storey  in  height. 

GATE    LODGE. 

The  gate  lodge  at  the  entrance  to  the  site  will  have  two 
living-rooms,  larder,  scullery  and  the  requisite  out  offices  on 
the  ground  floor,  and  three  bed-rooms  on  the  first  floor ;  in 
the  walled-in  yard  at  the  rear  there  is  a  room  for  the  gas  and 
■water  meters,  so  that  the  requisite  periodical  inspections  can 
be  made  without  actual  entry  into  the  enclosed  hospital  area. 

ADMINISTRATIOiM    BLOCK. 

The  administration  block  will  have  cellars  under  the  en- 
trance hall,  sitting  and  medical  officers'  rooms.  On  the  ground 
floor  are  entrance  hall,  medical  oSicers'-room,  two  sitting- 
rooms,  two  kitchens,  pantry  and  scullery  ;  in  the  enclosed 
yard  at  the  rear  are  water-closet,  wood  and  coal  stores.  The 
back  entrance  is  arranged  at  the  side  of  tlie  lilouk,  so  that 
callers  will  have  no  need  to  go  beyond  the  side  or  to  tlio  roar 
of  the  building.  On  the  first  floor  will  bo  livo  beil-room.'^, 
landing,  linen  closet,  bath-room  with  lavatory  and  water- 
closet,  and  there  will  also  be  two  store-rooms  and  a  bed-room 
in  attic.  In  the  outer  wall  of  the  larger  kitchen  is  a  window 
hatch  opening  on  to  a  small  verandah,  from  which  the  food, 
medicine,  ic,  for  the  patients  are  served  out  to  the  nurses, 
in  order  to  avoid  actual  contact  witb  the  matron  or  other 


person  within  the  administration  block.  The  administration 
block  will  be  connected  with  the  gate  lodge  ward,  isolation 
and  laundry  blocks  by  telephone  or  speaking  tubes. 

ISOLATION    BLOCKS. 

The  administration  block  is  flanked  at  the  rear  on  either 
side  by  isolation  and  ward  blocks,  the  laundry  block  being 
at  the  greatest  distance  from  the  administrattion  block. 

The  isolation  block  with  verandah  will  be  constructed  on 
arches,  the  flooring  clear  of  the  ground,  with  thorough  venti- 
lation underneath,  and  will  contain  four  beds,  two  in  each 
ward,  which  wards  are  separated  from  each  other  by  the 
nurses'  duty-room.  Each  ward  is  24  ft.  long,  18  ft.  wide  and 
13  ft.  high,  aft'ording  2,S0S  cubic  feet  of  air  space,  216  super- 
ficial feet  of  floor  space,  and  12  lineal  feet  of  wall  space  to 
each  bed.  Each  ward  lias  three  windows  at  the  back,  and 
two  windows,  opposite  two  of  the  back  ones,  at  the  front,  the 
proportion  being  1  superficial  foot  cf  glass  to  60  cubic  feet 
of  air  space.  In  the  nurses'  duty-room  there  will  be  a  fast 
inspection  light  on  each  side  overlooking  each  ward,  and  the 
room  will  be  fitted  up  with  a  small  cooking  range,  white 
glazed  lavatory  basin,  slop  sink,  hardwood  drainer,  plate  rack, 
table,  dresser,  and  hot  and  cold  water  supply  to  sink.  In 
the  recess  between  the  wards  will  be  placed  a  portable  bath 
on  wheels,  with  a  supply  of  hot  and  cold  w.ater  laid  on  ;  the 
waste  water  from  the  bath  will  be  discharged  on  to  a  white 
glazed  sink  let  into  the  floor.  Along  the  front  and  the  full 
length  of  this  block  is  an  open  verandah,  with  access  there- 
from to  the  wards,  each  doorway  having  inner  and  outer 
duplicate  doors,  hingnd  right  and  left,  to  prevent  draughts. 
The  heating  will  be  by  warm-air  ventilating  grates,  with  open 
fires  having  cold-air  flues  from  the  exterior  of  the  building. 

The  principal  means  of  ventilation  will  be  through  the 
windows,  which  are  constructed  with  a  fanlight  at  the  top, 
hinged  to  a  transome  opening  inwards,  with  glazed  ends,  to 
prevent  down  di'aughts.  the  part  below  the  transome  being 
double-hung  sashes  with  6-in.  sills  and  inner  casing,  to  allow 
the  bottom  sash  to  be  raised  and  a  current  of  fresh  air  ad- 
mitted between  the  u]iper  and  lower  sashes  without  causing 
draughts.  Underneath  the  head  of  each  bed,  about  1  ft.  from 
the  floor,  will  be  fixed  one  of  Hellyer's  patent  radiator  venti- 
lators with  perforated  external  grating.  In  each  chimney 
stack  a  foul-air  extraction  flue  will  be  formed,  with  funnel- 
shaped  inlet  to  same  at  the  ceiling  line,  with  a  Bunsen  gas 
burner  to  assist  an  upward  circulation  when  the  smoke  flues 
are  cold.  Foul-air  extraction  ventilators,  with  sliding  hit- 
and-miss  fronts,  will  be  fixed  in  the  outer  walls  at  the  ceiling 
lines,  with  perforated  external  gi'atings. 

The  slop-closet  and  water-closet  are  separated  from  the 
main  building  by  the  verandah;  the  interior  walling  of  the 
closets  will  be  faced  with  salt-glazed  fire-claj-  bricks  up  to  the 
square  of  the  closets ;  the  angles  will  be  rounded  or  coved, 
and  the  floor  formed  with  concrete  and  finished  with  Portland 
cement.  A  white  glazed  flashing  rim  sink  will  be  fixed  in 
the  slop-closet,  with  hot  and  cold  water  supply  laid  on  ;  below 
the  sink  an  opening  about  2  ft.  square  will  be  formed  with 
external  perforated  grating,  in  which  the  pitcher  vessels  in 
use  in  the  wards  will  be  placed  for  further  purification  after 
cleansing.  The  water-closet  will  be  of  the  wash-down  type, 
with  trap  and  basin  in  one  piece  of  white  porcelain,  mahogany 
hinged  seat,  and  supplied  with  water  through  a  3-gallon 
syphon  flushing  cistern. 

The  vertical  and  horizontal  angles  to  the  floors,  ceilings, 
walling,  doors  and  windows  will,  as  far  as  practicable,  be 
rounded  or  coved,  or  a  combination  of  both  adopted,  to  assist 
easy  and  efficient  cleansing.  The  skirting  to  the  wards  and 
nurses'  duty-room  will  have  a  coved  course  at  the  floor  line, 
with  three  courses  above  of  salt-glazed  fire-clay  bricks,  and 
at  a  height  of  about  5  ft.  I!  in.  three  courses  of  glazed  bricks 
of  approved  tints  will  be  built  in  the  walling,  and  the  space 
between  the  skirting  and  dado  band  will  be  plastered  with 
Parian  cement;  above  the  dado  band  will  be  plastered  and 
finished  with  washable  distemper.  The  ceilings  will  bo  lathed 
and  plastered,  the  doors  and  windows  will  have  rounded  angles 
and  mouldings  wherever  possible,  instead  of  quirks  and  fillets ; 
on  the  concrete  over  the  arches  will  bo  laid  wood  block  floor- 
ing, and  all  internal  woodwork  will  be  varnished  on  all  sur- 
faces, cupboards  and  drawers  inside  and  outside  completely. 
The  floor  of  the  verandah  will  be  laid  with  4-in.  black  and  red 
hydraulic  tiles. 

WARD    BLOCK. 

This  block  is  also  erected  on  arches,  and  consists  of  two 
wards,  each  containing  six  beds ;  being  36  ft  long,  26  ft.  wide 
and  13  ft.  in  height,  having  2,028  cubic  feet  of  air  space,  156 
superficial  feet  of  floor  space,  and  12  lineal  feet  of  wall  space 
to  each  bed.  The  wards  are  separated  from  each  other  by 
the  entrance  hall  and  nurses'  duty-room  ;  on  one  side  of  the 
entrance  hall  is  a  bath-room,  where  convalescents  before 
leaving  can  have  a  final  bath  and  exchange  the  hospital  linen 
and  clothing  for  their  own.  which  when  done  the  person  does 
not  return  into  the  ward,  but  leaves  by  a  separate  exit  door. 
By  ihe  side  of  the  entrance  door  .i  small  hatch  opening,  witli 
oasoinents,  will  bo  formed,  ttijiass  in  medicine  or  food  withoutp 
entering  the  building.  The  fittings  in  the  ball  will  consist  of 
a  cupboard,  linen  chest,  table  and  stove.  Each  of  these  wards 
will  be  heated  with  a  double-fronted  ventilating  grate  with 
warm-air  delivery,  capable  of  warming  18,000  cubic  feet  of 
air  space;  each  grate  will  have  fresh-air  inlet  flues,  and  de- 
scending smoke  flues  connected  with  the  chimneys  in  the 
I    back  wall.     The  slop-rlosets  and  water-closets  will  be  sniall 
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Btruotnres  oataide  each  extreme  end  of  tho  wards,  with  cross 
ventilated  ]>u8snges,  and  doorway  access  thereto  from  tho 
wards. 

LAUNDRY  HLOCK. 

The  laundry  block  comprises  wash-honse,  drying  closet, 
ironing-room,  two  rooms  for  disinfecting  .ipp.iratiis,  mortuary, 
coal  store;  water-closet  and  collar  under  wash-honso.  The 
waeh-houso  will  bo  lilted  np  with  washing  and  wrinping 
machines,  wash  troughs,  boiling  trough,  rinsing  tank,  clothes 
bins,  mangling  macliino,  hot  and  enld  water  supply ;  the  steam 
for  boiling,  heating  and  disiiifcning  will  be  obtained  from  a 
boiler  placed  in  tlio  cellar.  Tlie  drying  closet  will  be  heated 
by  a  hot-wator  coil,  and  will  alan  have  a  rotary  drying  horse  ; 
the  ironing-room  will  aim  liiivo  a  suitable  ironing  bench,  with 
stove  for  heating  irons.  Tlio  high-pressure  steam  disinfect- 
ing apparatus  will  be  fixed  partly  in  the  two  rooms  constructed 
fur  this  appar.itus.  The  infected  bedding,  clotliiug.  Ac,  being 
))laced  in  the  apparatus  from  tine  room  will,  when  thoroughly 
disinfected,  be  removed  from  the  machine  in  the  adjoining 
room.  Thi'  interior  walling  uf  tlio  mortuary  and  wash-house 
to  a  height  of  6  ft.  will  be  laced  with  solt-glazed  brick.s,  willi 
coved  or  rounded  angles  as  mav  be  reijuired.  The  tup  surface 
of  all  the  floors  in  this  block  will  be  finished  with  I'lUilaml 
cement  on  concrete;  in  the  centre  of  the  mortuary  and 
wash-house  floors  will  be  constructed  a  white  glazed  channel 
with  galvanised  gratings,  to  which  the  washings  from  tie' 
floors  will  gravit.ate.  The  mortuary  will  have  a  l:intern  liglif 
with  hinged  side  and  end  casements  for  cross  ventilation  ;  ;i 
Wenhani  lamp  under  tho  lantern  for  night  )mst  myr/cms  ;  and 
the  room  will  bo  fitted  up  witli  }>nt;t  inoiiettt  slab,  white  glazed 
sink,  lavatory,  tables,  wardrobe,  and  hot  and  cold  water  KU|)itly. 

A  water-clo.set  and  fuel  store  are  attached  to  this  b:ock. 
The  ambulance  van  is  housetl  and  horsed  from  the  corpora- 
tion stables  at  the  sanitary  depot.  The  water-closet  system 
will  be  adopted  throughout  this  undertaking.  About  1  aero 
of  the  enclosed  area  will  be  available  for  outdoor  exercise  for 
convalescents.  Tho  estimaie<l  cost  of  the  whole  of  tho  works 
is  £7,000. 

A  GOOD  KOL'ND  OP  VISITS. 

No  more  time  than  was  absolutely  necessary  was  spent  over 
luncheon.  The  president  was  inflexible,  and  as  soon  as  Mr. 
Blackshaw  had  been  duly  thanked  for  his  hospitality  the 
compan}'  were  called  upon  to  proceed  with  all  possible  de- 
spatch to  the  brine,  Turkish  and  public  bathe,  which  were 
within  easy  reach.  They  have  been  described  in  such  detail 
by  Mr.  Blackshaw  in  his  pajier  that  only  a  few  general  re- 
marks need  now  be  made,  especially  as  our  supplement  illns- 
trations  will  serve  to  make  the  construction  and  arrangement 
of  the  building  perfectly  clear.  The  baths  were  inspected 
with  both  interest  and  admiration,  whether  as  regards  con- 
struction, arrangement  or  equipment,  and  Mr.  Blackshaw  was 
warmly  congratulated  on  the  success  with  which  ho  had 
achieved  his  object  of  designing,  to  use  his  own  words,  *'  to 
economise  space  and  concentrate  as  far  as  possible  the  work- 
ing and  administrative  arrangements  of  the  whole  under- 
taking."    Naturally  the  brine  baths  attracted  most  attention, 


owing  to  the  extent  to  which  they  aro  now  being  recom- 
mended by  the  medical  profession  in  the  treatment  of  rheu- 
matiem,  gout,  neuralgia  and  similar  diseases.  Stafford  is 
now  a  formidable  competitor  to  the  neighbouring  towns  of 
Uroitwich  and  Nantwich,  formerly  the  only  two  places  of 
note  which  were  able  to  offer  facilities  for  the  brine  treatment. 
On   completing  the  inspection  of  the  baths  the  members 
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entered  brakes  which  were  waiting  outside  and  drove  to  the 
outfall  works  at  the  sanitary  depot,  where  all  the  outfall 
sewers  converge,  and  where  are  constructed  the  sewage  re- 
ception tanks,  refuse  destructor,  steam  boilers,  and  the  pump- 
ing machinery  to  lift  and  force  the  sewage  to  the  precipita- 
tion tanks  on  the  Limmascote  farm.  The  four  c">ll  steam- 
raising  destructor  and  the  sewage  pumping  plant  wore  very 
carefully  inspected.     It  will   be  seen   that  in   his  paper  Mr. 
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Blackshaw  prints  the  complete  specification  of  the  destractor 
and  the  pumping  plant.  This  inspection  over,  the  brakes 
were  again  called  into  requisition,  the  destination  now  being 
the  sewage  filtration  area  at  Lammascote  farm,  which  is  no 
great  distance  from  the  town;  being,  in  fact,  partly  within 
the  borough  boundary.  The  attention  of  the  visitors  was 
practically  concentrated  upon  the  four  elevated  precipitation 
tanks  described  in  the  paper.  Although  the  works  have 
been  in  operation  only  a  month  or  two,  very  good  resnlts  are 
being  obtained.  The  corporation  are  also  to  be  congratulated 
on  their  decision  to  adopt  the  water-carriage  system  in  sub- 
stitution for  the  pail-closet  system,  a  change  to  which  Alder- 
man Turkington  earlier  in  the  day  referred  with  justifiable 
pride. 

On  returning  to  the  town,  the  first  duty  was  to  inspect  the 
block  of  buildings  comprising  the  borough  ball,  the  reference 
library  and  the  public  reading-room.  We  have  already  indi- 
cated the  general  position  of  these  buildings  with  reference 
to  the  Shire  Hall  and  the  County  Buildings.  The  Borough 
Hall,  of  which  we  give  a  view,  was  erected  in  1876-7.  It  is  a 
large,  lofty  and  handsome  building  in  tlie  French-Gothio 
style,  the  lower  part  of  rock-faced  ashlar  and  the  superstruc- 
ture of  red  brick  with  stone  dressings,  carved  capitals, 
tracery  windows,  &c.,  the  whole  surmounted  liy  a  bold  stone 
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cornice  and  pierced  parapet,  from  which  rise  three  large 
front  gables.  The  building  was  erected  from  designs  by  the 
late  Mr.  Henry  Ward,  then  borough  surveyor.  The  upper 
floor  forms  au  assembly-room  of  very  fine  proportions,  with  a 
neat  little  stage  at  one  end.  One  can  see  at  a  glance  that 
the  hall  is  well  adapted  for  public  assemblies,  a  purpose  for 
which  it  is  very  largely  used.  On  the  street  frontage  of  the 
building  are  the  free  library,  and  the  corporation  oftices  of 
the  town  clerk,  the  borough  surveyor,  the  borough  account- 
ant, and  the  district  and  water  rate  collectors.  The  free 
reading-room  is  found  on  the  ground  floor  at  the  east  end  of 
the  borough  Jiall.  It  is  37  ft.  long  and  well  furnished  with 
reading  desks  and  tables.  The  reference  library  was  formerly 
housed  in  this  room,  but  has  been  removed  to  the  first  floor 
over  the  reading-room.  The  public  free  library,  which  is  also 
on  the  ground  floor  of  the  borough  hall,  was  opened  in  1882. 
The  reading-room,  AVragge  museum  and  the  school  of  art 
were  extensions  of  the  borough  hall  mado  at  a  cost  of  £3,000. 
The  school  of  art  has  now  been  incorporated  with  the  techni- 
cal institute. 

With  the  proviso  of  time  permitting,  a  visit  was  to  have 
been  paid  to  the  technical  buildings,  but  with  such  a  full 
programme  it  is  not  surprising  that  time  did  not  permit. 
\Ve  may,  however,  give  a  few  details  of  the  building.  For 
our  illustration  we  are  indebted  to  The  Slatjordshire  Chronicle. 
In  1892  the  connty  council  decided  to  .acquire  a  site  and  to 
obtain  plans  for  connty  technical  education  buildings,  in- 
cluding offices,  chemical  laboratories,  class-rooms,  &c.  The 
site  cost  £1,440,  and  in  May,  1893,  it  was  decided  to  expend 
£9,000  on  the  new  buildings  intended  for  administrative  pur- 
poses and  for  the  direction  of  technical  education  throughout 
the  county,  the  accommodation  by  an  equitable  arrangement 
meeting  also  the  requirements  of  the  borough.  The  buildings 
comprise  offices  and  meeting-rooms  for  the  Technical  Instruc- 
tion Committee,  art  and  science  class-rooms  and  laboratories, 
with  cooking  kitchen  and  other  .arrangements  necessary  for 
the  conduct  of  technical  classes.  The  site  occupies  1,146 
superficial  yards,  a  small  portion  being  reserved  for  exten- 
sions. Tenders  wore  submitted  in  August,  1894,  and  that  of 
Mr.  il.  Lovatt,  of  Wolverhampton,  the  contractor  for  the 
connty  council  hall,  was  accepted.  The  archil  ects  were 
Messrs.  Bailey  and  M'Conneil,  of  Walsail.  The  style  is 
Tuscan,  and  the  structure  is  two  storeys  high,  with  an  orna- 
roontal  faijade  of  red  brick  with  Hollington  stone  dressings. 
The  principal  portion  of  the  building  faces  Victoria-sqoare 
with  a  frontage  of  90  ft.,  whilst  in  Earl-street  the  frontage 
extends  a  length  of  Soft.,  at  the  end  of  which  are  entrance 
gates  to  a  cartway,  along  which  is  the  students'  ontranee  to 
the  school  proper.  The  premises  are  divided  into  two  parts, 
ons  for  teaching  and  the  othey  fo*  adminiBtrative  purposed, 


the  latter  section  being,  of  course,  the  smaller.  The  main 
entrance  is  from  Victoria-square  and  leads  to  the  adminis- 
trative department.  The  basement  is  occupied  by  a  laige 
heating  chamber,  also  used  for  cold  storage,  and  by  a  suite  of 
three  commodious  store-rooms.  The  second,  or  upper  storey, 
is  devoted  to  the  teaching  department,  which  is  by  far  the 
larger.  The  heating  of  tlie  building  is  effected  by  means  of 
radiators,  and  the  electric  light  is  fitted  up  throughout,  gas 
being  used  only  for  laboratory  work. 

On  leaving  the  borough  hall  the  members  proceeded  to  the 
gas  and  electricity  works,  where  they  were  received  by  Jlr. 
Alderman  W.  H.  Peacli,  -i.p.,  chairman  of  the  Gas  and  Elec- 
tricity Works  Committee,  a  number  of  ladies  being  also 
present.  A  short  paper,  descriptive  of  the  works,  had  been 
prepared  by  Mr.  J.  F.  Bell,  a.m.i.c.e.,  the  borough  gas  and 
electrical  engineer.  Owing  to  the  limited  amount  of  time  at 
the  disposal  of  the  company,  the  paper  was  not  read,  Mr.  Bell 
simply  making  a  few  remarks  summarising  the  chief  points 
in  connection  with  the  works.     The  paper  was  as  follows  : — 

A  SUOKT  DESCRIPTION  OF  THE  STAFFORD  CORPO- 

RATION  GAS  AND  ELECTRICITY  WORKS. 

By  John  Ferguson  Bell,  a.m.i.c.e., 

Enn;ineer. 

GAS  works. 

These  works  were  purchased  by  the  corporation  from  the 
Stafford  Gas  Company  in  1878  for  the  sum  of  £77,022,  being 
an  average  of  £262  for  £100  of  share  capital.  Since  the 
works  have  been  transferred  to  tjie  corporation  they  have 
been  almost  entirely  reljuilt,  and  when  the  extensions  and 
alterations  now  in  progress  are  completed  they  will  have  a  pro- 
ductive capacity  of  li  millions  of  cubic  feet  of  gas  per  diem.  A 
short  branch  of  line  connects  the  works  with  the  Great 
Northern  Railway,  over  which  the  London  and  North- Western 
have  access,  and  the  sidings  in  the  works  are  cleared  twice 
each  day  by  the  Great  Nortliern  or  London  and  North-Western 
shunting  engines,  nearly  .all  trucks  being  shunted  direct  into 
position  for  loading  or  unloading,  as  may  be  required. 

The  rotoit  house  is  65  ft.  wide  inside  by  1.56  ft.  long ;  on 
one  side  is  a  covered  coal  store,  and  on  the  other  side  the 
coke  stores,  both  of  which  have  railway  sidings.  The  retort 
house  is  a  stage  house,  the  cellar  being  used  for  cleaning,  &c., 
the  gas  producers ;  the  stage  floor  is  used  for  drawing  and 
charging  the  retorts.  There  are  three  benches  of  retorts  ; 
the  two  new  ones  consist  of  four  ai'ches,  and  in  each  arch  are 
nine  through  retorts,  oval  D  section,  16  in.  by  22  in.  by  20  ft. 
long.  The  retorts  are  heated  by  Bell's  regenerator  gas  fur- 
naces, there  being  one  producer  to  each  arch  of  nine  retorts, 
or  eighteen  mouthpieces.  All  the  retorts  are  finished  with 
self-sealing  mouthpieces,  and  extra  large  ascension  pipes, 
which  convey  the  gas  from  the  retorts  to  the  hydraulic  mains. 
A  separate  main,  with  gas,  tar  and  liquor  seal  regulating  valves, 
is  fixed  for  each  nine  retorts,  so  that  any  bed  of  retorts  can  at 
once  be  shut  ofl:  and  disconnected. 

The  gas  is  drawn  from  the  hydraulic  main  through  a  15-in. 
main  to  the  exhauster,  which  is  a  rotatory  one,  worked  by  a 
steam  engine  direct  driven.     On  its  way  to  the  exhauster  it 


Mr.  J.  F.  Bell,  a.m.i.c.e., 
Boruuj,'li  (3as  and  I'llectrical  Engineer,  StafTorrt. 

passes  through  a  set  of  coudensors,  in  order  to  cool  it  down  to 
about  atmospheric  temperature,  .and  from  the  exhauster  the 
gas  is  forced  through  a  tar  extractor,  which  eliminates  the 
tarry  matters,  and  is  afterwards  passed  i  hrongh  washers  and 
scrubbers  in  order  to  remove  the  .ammonia,  wliich  is  recovered 
in  the  form  nf  crude  gas  liqnor  and  afterwards  worked  np 
into  sulphate  of  ammonia.  The  gas  on  leaving  the  scrubbers 
is  passed  in  all  through  ten  purifiers  in  order  to  eliminate  the 
carbonic  acid,  sulphuretted  hydrogen  and  sulphur  compounds; 
the  materials  used  fcpr  purification  being  lime,  oxide  of  iron 
and  Wcldon  mud.  The  four  purifiers,  which  are  20  ft.  by 
25  ft.  by  6  ft.  deep,  are  elevated,  so  that  they  may  be  emptied 
by  bottom  discharge  doors,  and  are  filled  by  travelling  con- 
veyors and  elevator.  There  are  three  gas-holders ;  their  com- 
bined storage  capacity  is  about  750,000  cubic  feet ;  each  of 
the  holders  has  two  lifts  and  brick  tanks.  There  are  large 
and  roomy  workshops,  general  stoves,  meter  repairing  and 
tesring  sho'p,  also  i^etteVal  officss  at  the  entYfl'nce  to  the  w'orks, 
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adjoining  which  is  the  station  meter  valvo  and  governor 
honsc.  At  tlio  time  the  works  were  purchased  by  the  cor- 
poration the  price  cliarged  for  gas  was  48.  pi-r  l/XK)  cubic 
feet,  and  the  price  now  vaiies  from  2s.  3d.  to  'is.  9d.  nett,  tlio 
average  being  about  2s.  tid.  pi-r  I,00!>,  and  no  meter  rents. 
It  is  interesting  to  note  that  considerablv  over  one-third  the 
quantity  of  gas  sold  is  now  used  for  cooking,  heating  and 
motor  power;  and  nolwitlistunding  the  introduction  of  the 
electric  light,  the  consumption  keeps  rapidly  increasing. 
The  capital  invested  in  the  gas  department  is  £10;!,8Hl,  from 
which  je28,.'i65  lias  been  ropaidin  reduction  of  capital  account, 
leaving  fT'^i-jiy  now  owing,  and  in  addition  £21), KX)  has  been 
handed  over  in  reduction  of  rates. 

KLKtrlilclTV  WOBKS. 

In  1890  the  corporation,  upon  the  advice  of  their  eminent 
town  clerk,  Mr.  Blakiston,  obtained  a  provisional  order  em- 
powering them  to  supply  electric  energy  for  lighting  and 
other  purposes  within  the  borough  of  Stafford.  The  powers 
were  not  exercised  until  1893,  when  tlie  corporation  decided 
to  erect  a  central  electric  supply  station,  and  Dr.  John  Uop- 
kinson,  k.h.s.,  was  engaged   as  consulting  electrical  engineer. 

The  electric  supply  station  adjoins  the  gasworks,  and  con- 
sists of  a  boiler  liouse.  11  ft.  wide  by  oGft.  6  in.  long,  which 
contains  three  Lanca.sliirc  boilers,  each  being  7  ft.  (i  in.  dia- 
meter by  28  ft.  long,  with  two  Hues  in  each,  3(5  in.  diameter. 
The  boilers  are  each  fitted  with  Meldrum's  dust  fuel  furnaces, 
and  coke  breeze  is  cliielly  useil  for  steam-raising.  At  the 
back  of  the  boilers  is  a  sol  of  Green's  econoinisers,  containing 
192  tubes,  each  tj'u  in.  ilianieter  by  9  ft.  long,  so  that  the  fur- 
nace gases,  after  leaving  ilie  boilers,  pass  on  their  way  to  the 
chimney  round  the  vertical  tubes  of  the  cconomiser.  thereby 
very  considenibly  reducing  the  outlet  temperature  of  the 
gases;  and  the  feed  water  enters  the  boilers  at  near  the  boil- 
ing point.  Space  is  left  in  the  boiler  house  for  a  fourth 
boiler,  and  the  house  is  arranged  so  that  it  can  easily  be 
doubled,  the  chimney  being  large  enough  for  eight  boilers, 
which  work  at  a  steam  pressure  of  12.51b.  per  square  inch. 
The  water  for  steam. raising  is  taken  from  the  v'wev  Sow,  but 
is  first  passed  through  canviis  screens,  then  softened  and 
filtered  by  Mnignen's  water-softening  apparatus. 

The  engine  house,  which  adjoins  the  boiler  house,  is  1.5  ft. 
^rido  by  82ft.  long,  and  at  present  contains  three  coupled 
compound  condensing  steam  engines,  each  of  123  horse- 
power, which  drive  three  continnons  current  shunt-wound 
dynamos,  each  of  66  units  size,  by  moans  of  seven  l{-in.  dia- 
meter cotton  ropi'S  from  engine  fly-wheols  which  are  12  ft. 
diameter. 

The  high-pressure  cylinder  in  each  engine  is  11  in.  diameter, 
low-pressure  19  in.  diameter  and  26  in.  stroke,  and  they  run 
at  about  125  revolutions  per  minute  ;  they  are  fitted  witli 
Dr.  Proel's  valve  gear  and  Korting's  ejector  condenser  to 
each  engine.  The  water  for  condensing  purposes  is  ])umi)ed 
from  the  river  Sow  to  a  high-level  cistern  above  pump  house 
by  means  of  (Iwynn's  centrifugal  electric  motor  pumps. 
Space  is  allowed  in  the  engine  house  for  two  more  engines, 
each  of  double  the  size  of  i  lie  present  engines. 

Adjoining  the  engine  house  is  a  iiieehanics' shoj).  atul  in  the 
division  wall  is  fixed  the  station  switchboard,  which  ia  the 
ordinary  bus  bar  tyjie  with  regnl.ating  switches  for  cutting 
cells  in  and  out ;  and  also  is  fitted  with  ampere  and  Kelvin 
standard  volt-meters,  and  metora  for  registering  charge  and 
discharge  from  battery. 

The  accnmulator-room  is  above  the  meclianlcs'  workshop 
and  contains  112  chloridethirty-fiveR  plate  cells.  The  capacity 
of  the  battery  is  267  amperes  for  three  hours.  The  current 
is  distribui  eil  on  the  three-wire  system,  the  potential  being 
210  volts  on  the  outers,  so  consumeis  can  bo  supplied  at 
either  105  or  210  volts  pressure.  The  cables  are  of  stranded 
tinned  cop])cr  wire,  100  per  cent,  conductivity,  vulcanised 
india-rubber  covered,  and  drawn  into  earthenware  pipes  laid 
under  the  footpaths. 

The  central  station  was  opened  15th  October,  1895,  and 
since  that  date  the  supply  has  been  continuous,  and  there 
are  now  upwards  of  6,000.  or  their  eqivalent,  of  8  candle- 
power  lamps  connected,  and  the  Intnp  conneationsaro  rapidly 
increasing. 

The  charge  for  electric  energy  is  7d.  jier  I5.T.U.  for  any 
quantity  up  to  8n  average  maximum  ilcmand  of  half  an  hour 
per  day  during  the  two  summer  quarters,  and  one  and  a  half 
hours  per  <lay  during  the  winter  quarters;  all  used  in  excess 
is  charged  at  3d.  per  unit.  The  average  uett  price  received 
for  cuiTent  is  about  5d.  per  unit  idl  round,  and  last  year  the 
electricity  department  made  suHicieJit  profit  to  jiay  its  work- 
ing expenses,  fixed  charges,  interest  on  capital  outlay,  and 
sinking  fund  to  within  £300:  but  this  year  the  department 
will  bear  the  whole  of  its  rharges,  and  probably  leave  a  small 
profit  balance.  The  total  amount  expended  on  capital  aceonnt 
for  electricity  department  is  juat  nnder  £20.000. 

On  the  conclusion  of  Mr.  Hell's  remarks  the  visitors  went 
on  a  tour  of  inspection  under  the  energetic  guidance  of  that 
gentleman  and  his  assistants,  (juito  a  feature  of  the  gas 
supply  is  tlio  success  which  is  being  achieved  through  the 
agency  of  the  penny-in-t he-slot  meters.  It  will  be  noticed 
that  in  his  paper  J[r.  Bell  confines  himself  striolly  to  details 
of  the  works,  and  has  little  or  nothing  to  say  of  his  own  part 
in  connection  with  them.  When  the  question  of  electricity 
works  was  first  mooted  Mr.  Hell  reported  as  to  the  cost  of 
laying  down  plant,  and  many  ot  his  recommendations  hare 
been  carried  out,  notably  in   regard   to  the  advantage*  of 


having  the  electricity  works  on  the  same  site  as  the  gaa- 
works.  The  advantngea  of  such  an  arrangement  were  com- 
mented upon  by  the  members  with  marked  approval.  The 
whole  of  the  designs  for  the  buildings  were  prepared  by  Mr. 
Bell. 

On  retarning  from  the  inspection  of  the  works  light  re- 
freshments, kindly  provided  by  Alderman  Peach,  were  handed 
round  in  a  very  gracious  manner  by  the  ladies  present.  The 
president  and  others  found  it  necessary  to  depart  in  order  to 
catch  a  train.  .Mr.  May  said  a  few  words  before  leaving,  bat 
as  the  machinery  was  then  in  full  swing  his  remarks  were  not 
audible.  It  transpired,  however,  that  ai  his  rei|uest  Mr. 
Lobley.  of  Hanloy,  had  agreed  to  take  his  place  to  aee  the 
proceedings  closed.  -Mr.  Lobley  said  his  first  duly  was  to 
propose  a  hearty  vote  of  thanks  to  Mr.  Uell  for  his  pa)>er, 
which  would  have  justified  a  great  deal  more  time  and  atten- 
tion than  they  had  been  able  to  give  to  it  owing  to  the 
amount  of  work  they  had  to  get  through.  .Mr.  Bell  briefly 
expressed  his  acknowledgments  and  the  pleasure  he  had  de- 
rived in  showing  them  round,  .^fr.  Lobley  then  pro|>08(d  a 
hearty  vole  of  thanks  to  .Mdermau  I'eaeh  for  the  enteitain- 
ment  ho  had  provided  and  to  the  ladies  who  had  ao  kindly 
assisted.  In  the  course  of  his  remarks  Mr.  Lobley  said  that 
was  the  first  time  he  had  seen  gas  und  electricity  works  in 
this  country  under  the  same  manaeement,  though  he  bad 
seen  such  an  arrangement  in  Aireri^n,  where,  however,  the 
works  are  generally  cxinducted  by  companies.  A  brief  n-ply 
from  Ahlermau  Peach  brought  (he  proeeeilings  lo  a  clofe. 
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YESTRY  OF  CAMBFJRWELL.  LONDON. 
TO  lUONFOfXDERS  AM)  OTIIKKS. 

The  (ieneral  Purposes  Committee  of  this  Vestry  will  meet 
at  the  Vestry  Hall,  Peeklmni-mad.  I'ambcrwell,  on  Monday, 
the  loth  July  inst.,  at  7  o'clock  in  the  evening  precisely,  to 
receive  tenders  for  supjiljing  and  fixing  Iron  Kailings  and 
Gates  and  Oak  Park  Paling  at  the  new  Public  Library,  Lonl- 
ship-Iane,  in  acionlanco  with  drawing  and  specification  pre- 
pared by  the  architect,  Mr.  Charles  Parry. 

.Vll  oarticulars  can  bo  obtained  of,  and  the  plan  seen  on 
application  to,  Mr.  (J.  .*>.  Urown,  Surveyor  to  the  Vestry, 
Vestry  Hall,  Camborwell,  (m  and  after  Monday  next,  the 
12th  iust. 

The  Vestry  does  not  bind  itself  to  accept  the  lowest,  or  any 
tender. 

Contractors  or  their  agents  arereqaireil  to  be  present  ut  the 
time  first  above  mentioned. 

Persons  tendering  must  comply  with  the  conditions  with 
regard  to  rates  of  wages  and  hours  of  labour  as  contained  in  the 
form  of  contract. 

C.  WILLIAM  T.U;G, 

Vestry  t'lork. 

Vestry  Hall,  Camberwell. 
Jnly  7,  1897. 

pOUNTY  BOROUGH  OF  WEST  HAM. 
rRIVATE  STREET  M'ORKS. 


TO  COXTR.VCTOR.S. 
The  Council  hereby  invite  tenders  for  making-up  aud  paving 
the  following  streets  : — 

STEATFORIl : 
Park. lane. 
Park-placo. 
Abbey-lane. 

UPTON  PARK : 
Rocboster-avenne. 
Percy-road. 
Claughton-road. 
Selsdon-road. 
Green-sireet. 
Plans  may  be  seen,  specification,  form  of  tender  and  further 
particulars  obtained,  at  the  office  of  Mr.  Lewis  .\ng<'ll,  Borough 
Engineer,  Town   Hall,  Stratford,  K..  on  and  after  July  15th, 
on  payment  of  £1,  which  will  be  returned  on  receipt  of  a 
honA-fiilc  lender.' 

Tenders,  endorsed  "Tender  for  Private  Street  Works,"  to 
be  sent  to  niv  office  iu>t  later  llinn  -l  o'clock  on  Tuesdnr,  Jnlv 
27,  If<97 

The  Council  do  not  bind  themselves  to  accept  the  lowe«l  or 
any  tender.  The  contnictor  will  Iw  retpiii-cd  to  enter  into  a 
bond  with  two  sureties  fiU'  ihe  duo  ]>erformanee  of  the  con- 
(rnc(,and  ni>  work  will  bi'  onlered  under  (ho  oontraet  until 
finch  bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  be  required  to  jmy  to  the  whole 
of  his  workmen  such  rate  of  wages  and  ob.iserve  such  hours  of 
labour  as  are  recognised  by  the  workmen's  trades  unions  and 
in  force  a(  the  lime  of  signing  the  contract.  In  the  event  of 
any  breach  of  such  agreement  the  Conneil  will  enforce  the 
penalty  elansc  in  its  entirely. 

(By  order  of  the  Council) 

FRED  E.  HILLEART, 

Town  Clerk, 
Town  Hall,  West  Ham,  1". 
.Tnlv  6,  1S97. 
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Disinfection : 


PHYSICAL,   CHEMICAL    AND    MECHANICAL.-II. 

By  W.  XOBLE  TWELVETREES. 


Disinfection  and  drying  occupy  about  forty. two  minutes, 
during  which  period  the  vacuum  apparatus,  hot  air  and 
steam  are  frequently  used,  in  order  to  secure  better  pene- 
tration of  steam  by  removing  air  from  the  pores  of  the 
articles. 

Among  other  tests,  one  of  a  aeries  by  Dr.  Whitlegge  showed 
that  a  temperature  of  223  deg.  Fahr.  was  attained  inside  a 
horse-hair  mattress  in  the  fifteen  minutes,  228  deg.  Fahr. 
within  sixteen  folds  of  blanket  in  twelve  minutes,  whilst  the 
interior  of  a  thick  book  was  cool  inside.  With  regard  to 
drying,  the  result  of  esperiment  showed  the  goods  to  be 
somewhat  drier  after  than  before  treatment. 

There  is  no  doubt  that  the  Lyons'  apparatus  is  thoroughly 
etficient,  and  as  it  is  made  in  various  sizes  and  may  be  used 
either  as  a  high  or  low  pressure  machine  or  as  a  current 
steam  disinfector,  it  fulfils  all  reasonable  requiremeats. 

Goddard's. — The  Nottingham  steam  disinfecting  apparatus 
was  formerly  well-known  as  Goddard's  patent.  The  validity 
of  this  patent  was,  however,  questioned  by  Mr.  Lyons.  Liti- 
gation ensued,  witii  two  ini]iortant  results — one  being  the 
usual  advantageous  augmentation  to  legal  banking  accounts, 
the  other  a  decision  favourable  to  Mr.  Lyons.  The  appa- 
ratus is  now  therefore  made  pursuant  to  a  license  granted 
by  Mr.  Washington  Lyons. 

In  construction  the  disinfector  consists  of  an  inner  chamber 
and  jacket,  both  of  rectangular  section.  Outside  the  jacket 
is  a  hot-air  space,  formed  by  the  brickwork  in  which  the 
apparatus  is  seated.  Heat  is  supplied  by  a  furnace,  and  the 
jacket,  being  half-tilled  with  water,  form?  the  boiler.  The 
apparatus  is  furnished  with  means  of  heating  air  and  an  ex- 
hauster for  cansini,^  circulation  of  the  heated  air  as  required. 
The  doors  at  each  end  of  the  chamber  are  hollow  and  con- 
nected to  form  part  of  the  boiler. 

The  method  of  working  is  as  follows  :  The  tire  is  lighted, 
the  chamber  filled,  and  the  doors  secured.  Steam  when 
raised  blows  off  at  2('lb.,  the  safety  valve  being  sufficiently 
large  to  prevent  increase  of  pressure.  The  exhauster  is 
started,  causing  a  current  of  hot  air  to  pass  through  the 
inner  chamber.  Steam  is  admitted  until  it  blows  off  at  the 
safety  valve.  Treatment  by  steam  continues  for  twenty  or 
thirty  minutes,  the  exhauster  being  then  opened  allowing 
steam  to  escape.  Hot  air  is  then  introduced  to  remove 
steam  and  moisture  remaining.  The  temperature  of  air  is 
regulated  by  means  of  a  thermometer  and  cold  air  valve. 

The  apparatus  is  equally  adapted  for  use  as  a  pressure 
or  current  steam  disinfector,  and  its  simplicity  renders  it 
very  serviceable  where  unskilled  labour  is  chiefly  available 
and  in  institutions  where  steam  services  cannot  be  conve- 
niently brought  for  disinfecting  purposes.  The  apparatus  is 
made  in  sizes  to  suit  all  requirements. 

The  efficiency  of  high-pressure  machines  may  be  regarded 
as  undoubted,  but  the  outlay  necessary  may  sometimes  tend 
to  prohibit  or  discourage  their  general  employment,  especi- 
ally in  parishes  and  institutions  with  limited  finances. 

Thresh's. — This  disadvantage  has  been  realised  and  success- 
fully combated  by  Dr.  Thresh,  medical  officer  of  health  for 
the  county  of  Essex.  His  apparatus  is  operated  by  means  of 
a  continuous  current  of  steam  passing  through  the  chamber 
during  the  process  of  disinfection. 

Dr.  G.  van  Overbeck  de  Meyer  obtained  most  satisfactory 
results  by  passing  steam  through  a  disinfecting  chamber  in 
a  continuous  current  at  atmospheric  pressure ;  and  it  is  stated 
that  "  in  this  wny  more  perfect  penetration  is  made  through 
the  materials  under  operation  and  the  desired  results  are 
obtained  in  less  time."  Again,  Koch,  jGaffky  and  Loeffler, 
having  conducted  a  long  series  of  experiments,  found  dis- 
infection by  a  current  to  be  the  most  simple  and  rapid. 

The  Thresh  disinfector  consists  of  a  jacketted  chamber 
seated  in  brickwork,  in  which  the  furnace  is  constructed. 
The  jacket  is  partially  filled  with  liquid  and  forms  the  steam 
generator.  Supposing  the  liquid  to  be  merely  water,  it  is 
doubtful  whether  the  heat  gained  in  the  interior  of  the 
articles  would  suffice  for  disinfecfion  within  a  sufficiently 
short  space  of  time,  and  there  would  also  be  condensation  to 
an  inconvenient  degree. 

To  overcome  these  possible  drawbacks  Dr.  Thresh  has 
enlisted  in  his  aid  the  well-known  physical  fact  that  water 
containing  substances  in  solution  has  a  boiling  point  pro- 
portional to  the  specific  gravity  of  the  solution,  and  that  the 
temperature  of  steam  given  off  is  higher  than  that  of  steam 
from  water  alone  at  the  ordinary  atmospheric  pressure.  The 
agent  used  in  this  apparatus  is  chloride  of  calcium,  in  the 
proportion  of  4  cwt.  to  S(J  gallons  of  water,  forming  100 
gallons  of  solution,  having  a  specific  gravity  of  l':!6,  boiling 
at  22.5  deg.  V^alir.,  and  given  steam  at  a  temperature  of  about 
220  deg.  Fahr.  The  boiler  is  always  open  to  the  atmosphere, 
so  no  risk  of  explosion  ran  exist.  In  action,  steam  is  taken 
from  the  boiler  by  a  pipe  passing  through  the  solution  and 
entering  the  chamber  at  the  hottest  part,  immediately  over 
the  fire.  The  usual  condensation  of  course  takes  place  upon 
the  articles,  but  so  soon  as  penetration  is  complete  moisture 
is  evaporated  by  the  ^.ction  of  the  jacket.     Drying  is  effected 


by  means  of  hot  air,  heated  in  its  passage  through  a  coil  in 
the  boiler,  the  process  being  aided  by  the  natural  draught 
of  the  chimney  and  the  discharge  of  steam  from  the  boiler. 

The  modus  opcrajidi  is  extremely  simple.  The  fire  is  first 
lighted  ;  raising  steam  occupies  one  hour,  during  which  time 
the  steam  valve  is  open  to  the  flue.  When  the  thermometer 
indicates  the  proper  temperature  the  chamber  is  filled  and 
the  doors  secured.  Steam  is  then  admitted,  and  passes  through 
the  chamber  for  thirty  minutes. 

The  steam  valve  is  so  constructed  that  either  the  direct 
exit  to  the  flue  or  the  indirect  exit  through  the  chamber  is 
open  to  the  boiler.  In  either  case  the  boiler  is  open  to  the 
atmosphere.  The  valve  is  actuated  by  a  simple  lever,  the 
handle  of  which  is  extended  to  the  front  of  the  apparatus. 
After  disinfection  hot  air  is  passed  through  the  chamber  for 
thirty  minutes,  and  the  materials  may  then  be  removed. 

It  will  be  observed  that  the  machine  is  entirely  free  from 
mechanical  appliances  above  the  comprehension  of  any  person 
of  average  intelligence. 

The  following  data  are  extracted  from  a  report  made  by 
The  Lancet  special  commission  on  disinfection  with  regard  to 
the  Thresh  disinfector:  1,  Heat  iu  the  chamber  averaging 
220  deg.  Fahr.  was  uniformly  distributed  ;  2,  penetration  was 
effected  within  sixteen  folds  of  blanket  in  thirteen  and  a  half 
minutes;  3,  organisms  of  diphtheria,  cholera  and  typhoid, 
together  with  anthrax  spores,  were  used  in  several  tests, 
being  placed  within  sixteen  folds  of  blanket,  in  the  folds 
of  a  mattress,  and  in  the  middle  of  a  book  of  800  pages,  and 
in  each  case  the  organisms  were  completely  sterilised  ;  4,  the 
blankets  used  in  seven  experiments  were  weighed  before  and 
after  treatment,  showing  an  increase  of  about  1  per  cent.  only. 

Further  tests,  made  by  Drs.  Barwise,  Eeid,  Whitlegge  and 
Fraser,  some  extending  over  several  months,  seem  to  further 
establish  the  fact  that  this  extremely  simple  and  inexpensive 
apparatus  is  one  which  may  be  absolutely  relied  upon  for 
efficiency.  The  machine  is  made  in  varying  sizes,  of  egg- 
shaped  section,  with  one  or  two  doors,  and  is  also  constructed 
for  use  with  separate  steam  boiler.  The  usual  cage  is  pro- 
vided for  loading  and  emptying. 

"  E<iuife.r." — "The  "Equifex"  is  another  apparatus  now  made 
in  this  country  and  intended  for  use  with  steam  at  a  pres- 
sure of  10  lb.  per  square  inch.  It  is  also  made,  but  not 
recommended,  for  use  with  steam  at  31b.  pressure  and  for 
ctirrent  steam  at  atmospheric  pressure. 

The  "  Equifex "  disinfector  has  no  jacket,  condensation 
being  dealt  with  by  relaxation  of  steam  pressure  to  promote 
re-evaporation,  by  the  use  of  an  aspirator  producing  a  partial 
vacuum,  and  by  the  introduction  of  air  heated  in  its  passage 
over  steam  pipes.  The  original  drawing  attached  to  the 
specification  represents  the  boiler  in  position  under  the 
apparatus  and  fitted  with  a  water  vessel  arranged  so  as  to 
automatically  control  the  pressure,  but  the  form  of  apparatus 
now  chiefly  made  is  intended  for  use  with  separate  boiler,  and 
is  fitted  with  ordinary  safety  valves  and  regulating  cocks. 

The  chamber  is  of  cylindrical  section,  suitably  lagged. 
The  doors  may  be  fitted  with  an  arrangement  preventing 
both  being  simultaneously  opened.  Steam  pipes  are  fitted 
in  the  chamber  for  warming  air  and  minimising  condensa- 
tion. Steam  is  led  to  the  apparatus,  and  after  traversing  a 
separator  passes  through  regulating  valves  and  safety  valves 
to  the  tubes  and  chamber  respectively.  When  the  requisite 
pressure  is  attained  in  the  tubes,  as  shown  by  the  safety 
valve,  pressure  is  regulated  by  the  valve  provided  for  the 
purpose. 

The  chamber,  being  then  warmed,  is  charged  by  the  carriage, 
the  doors  are  closed  and  steam  admitted,  entering  through 
an  internal  perforated  pipe  fitted  with  a  distributing  screen. 
When  at  first  admitted  thp  steam  is  allowed  to  blow  through, 
so  as  to  displace  air  from  the  pores  of  the  articles.  When 
the  discharge-pipe  thermometer  shows  200  deg.  Fahr.  the 
valve  is  closed.  Steaming  is  continued  for  about  twenty 
minutes,  care  being  taken  that  the  pressure  does  not  exceed 
10  lb.  Relaxation  of  pressure  is  advised  every  five  minutes, 
the  operation  being  performed  by  opening  the  large  dis- 
charging pipe  and  assisting  the  operation  by  the  ejector 
fitted  on  the  apparatus.  After  disinfection  steam  is  let  off 
and  the  goods  are  removed  as  before,  but  the  more  bulky 
articles  remain,  being  dried  by  warm  air.  Drain  pipes  are 
provided  for  removing  condensed  water. 

The  "  Equifex  "  disinfector  has  been  largely  used  on  the 
Continent  before  its  introduction  into  this  country,  and  has 
been  satisfactorily  subjected  to  severe  tests  by  eminent  French 
experts.  It  is  made  in  sizes  of  from  4  ft.  3  in.  to  13  ft.  <j  in.  long. 


The  Tynemouth  Corporation  have  been  recommended  to 
retain  the  services  of  Mr.  Lacey  to  advise  as  to  the  lighting 
of  the  town  by  electricity.  The  Trade  and  Commerce  Com- 
mittee have  also  recommended  that  the  borough  surveyor  be 
instructed  to  visit  a  number  of  (owns  where  works  have  been 
carried  out. 


JciT  9,  1897.] 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 

40.  The  Stafford  Meeting:  Dr.  Reid's  Paper:  Ths 
Wolverhampton  Coal  Filter.  Mi.  Ci.lin-.v  1.  iira.il,\, 
of  tho  borough  engineer'a  oIKcc,  Town  Hull,  Hull,  wriles  ; 
It  would  bo  interesting  to  mo  to  know  if  coal  has  beon 
used  by  anyone  iirior  to  January,  189 1,  for  liltrntiou  ])nr- 
IKjses.  If  so,  I  shoiiM  be  olili),"' I  if  the  user  would  iMmmn- 
niealo  with  me. 

Mr.  W.  Ingham,  a.m.i.c.e.,  water  engineer,-  Torquay,  also 
writes  :  I  notice  in  jonrlast  issue  pBrticiilars  of  tho  coal  filter 
which  is  being  experimentally  Iiied  by  the  Wolverhampton 
Corporation.  It  may  be  uf  inlerest  to  some  of  your  readers 
to  know  that  a  filter  of  this  description  was  constracted  at 
the  Burnley  Paper  Company's  works  about  three  years  ago, 
and  I  believe  was  found  to  be  of  use.  To  the  best  of  my 
knowledge  the  system  was  not  patented. 

Mr.  J.   \V.  Bradley,  a.m.i.i.e.,  f.s.i.,  borongh  engineer  and 
surveyor  of  Wolverhampton,  also  HTitos  ;  I  much  rcf-'retted  my 
inability  to  be  present  at  the  Stafford  meeting, as,  in  addiiion 
10  Mr.    lilaokshaw's   comprehensive   and    carefully-prepared 
paper,  I  wished   particularly   to   hear  the  discnssiim   on   the 
interesting  matter  laid  before  the  meeting  by  Dr.  Reiil.     Had 
I  been  present,  I  should  have  wished  to  have  referred  to  one 
or  two  points  in   the  last-mentioned   paper,  which,   if  your 
space  will  permit,  1  will  deal  with  now.     Ur.  Reid's  opening 
remarks  about  tho  growth   of  quackery  in  connection  with 
sewage  treatment  were  very  much  to  the  point,  and  there  is 
no  doubt  that  official  advisers  to  municipalities  have  in  many 
instances  had  to  overcome  opixisition   from  members  of  the 
council  thoy  serve,  who  have  been  led  by  plausible  circulars 
to  believe   that    so-and-so's   pati'nt   is   the  only  satisfactory 
method  of  sewage  treatment,  and  can  be  carried  out  at  one- 
third  the  coat  of  any  other  system.     I  call  to  mind  one  in- 
stance   where    I    was   gravely  assured   in  a  most  confident 
manner  that   if  only  a  wooden  trough,  about  G  ft.  square  and 
100ft.    long,   were    filled  with    lump  coko  which    had   been 
qnenched  with  dilute  sulphuric  acid   it  would  satisfactorily 
purify  a  sewage  flow  of  over  1,000,000  gallons  per  day  for  an 
indefinite  period ;  and  another  time  I  succeeded,  after  some 
little  trouble,  in  persaadiug  a  person  that  in  attempting  to 
purify  the  same  amount  of  sewage  tlirough  calico  of  vary- 
ing fineness  the  result  would  probably  be  disappointing.    The 
."iction  of  the  Local   Governn\ont  Board  in  insisting  on  land 
treatment   has  probably  been  very  beneficial  in  acting  as  a 
check  on  the  indiscriminating  use  of  patented  artificial  filter- 
ing media  of  more  or  less  doubtful  utility.      Research  during 
the  past  few  years,  especially  in  the  case,  and  since  the  classic 
experiments,  of  the  Massachusetts  State  Board  of  Health,  tend 
to  show  that  natural  substances  used  as  Nature  directs  are  in 
all  probability  the  best  and  most  economical  means  for  the 
treatment  of  sewage  effluents  in  their  final  stages.     Another 
factor  influencing  tho  Local  Government  Board  in  their  deter- 
mination to  insist  on  land  treatment   has  i)robably  Vieen  the 
knowledge  that  a  large  area  of  land  cannot  be  mismanaged 
with  the  ease  that  an  artificial  filter  could  be.     X  little  care- 
lessness on  tho  part  of  an  attendant  in  the  first  instance  may 
soon  be  put  riglit,  whereas  in  the  latter  case  it  might  mean 
not  only  a  bad  effluent  for  some  time,  but  the  entire  ruin  of 
the   filter  and  £100  wasted.     In  clay  districts,  particularly 
those  densely  populated,  like  East  Lancashire  and  the  West 
Riding   of    Yorkshire,  where   the   towns   stretch   along  the 
valleys,  and  loamy  land  can  only  bo  found  in   long  narrow 
strips  of  small  area  alongside  the  streams,  filtration  by  means 
of  specially  constnicted  and  prepared  filters  would  doubtless 
be    very   suitable  after    preliminary  treatment,    and    at    tho 
present  time,  owing  to  tho  increased  powers  in  the  hands  of 
watershed  authorities,  the  better  knowledge  of  sewage  treat- 
ment anil  the  co-operation  of  the  county  authorities,  there  ia 
less  liability  to  mismanagement  by  a  penny-wise-and-pound- 
foolish  pcdicy,  such  as  occasionally  is  evidenced  by  minor  local 
authorities.     With   respect  to  the  use  of  coal  as  a  filtering 
medium,  perhaps  Dr.  Reid  is  not  aw.iro  that  it  has  been  pre- 
viously tried.  Some  three  years  ago,  my  brother,  Mr.  (lodfrey 
Bradley,  of   Hull,  constructed  one  at  the  Calder  Vale  Taper 
Works,  Burnley.     This  filter  was  forme<l  of  Bee  Hole  slack, 
it  had  a  total  depth  of  about  .'t  ft.  6  in.,  and  was  utilised  f(U* 
treating  part  of  the  effluent   from  a  "  brown  mill,"  after  pn-- 
vious  clarification  by  precipitation  through  the  agency  of  lime 
and  sulphate  of  iron,  tha  lime   being  added  necessarily  as  a 
part  of  tho  manufacturing  lu'ocoss.     The  lank  ellluent  was 
put  on  an   area  of  about  SOO  super,  feet,  at  the   rate  of  some 
60  to  60  gallons  per   foot  in  twenty-four  hours,  which,  con- 
sidering the  character  of  the  tank  olllucnt,  was  rather  an  ex- 
cessive quantity.     This  filter  was,  I  believe,  inspected  by  Dr. 
Sergeant,  the  medical  officer  t'l  the  Lancashire  County  Council, 
as  well  ns  by  Mr.  Naylor,  chii'f  inspector  to  the  Ribble  Water- 
ihed    Committee.     Owing,   however,   to   this   committee    re- 
quiring more  tank  capacity,  and  as  part  of  a  general  scheme 
for  tho  pressing  of  the  resultant  sludge  and  for  colour  recovery, 
tho  filter  after  a  few  months'  was  converted  into  a  preciinta- 
tion  tank  ;   but  enough  was  learnt  to  show  that  such  a  iilter 
would  give  results  at  least  equal  to  and  ))robably  better  than 
a  similar-sized   sand   and   gravel   filter,      lu   some  districts, 
whore  satisfactory  sand  is  difficult  to  obtain  except  at  gi'cat 


expense,  ii  would  probably  he  found  less  expensive  to  use 
coal  dnst  and  sUek.  In  the  Burnley  filter  just  referred  to 
the  coal  uscil  cost  about  5s.  per  ton,  delivered  on  the  works, 
and  ut  the  present  time  suitable  coal  can  bo  placed  in  posi- 
tion at  the  Widverhamplon  sewage  works  at  about  -Is.  per  ton. 
A  few  iluys  ago  I  receive<l  a  letter  from  a  friend  in  charge  of 
a  large  coal  mine  in  the  Liege  mining  district,  in  which  he 
slates  that  for  some  years  past  it  has  been  customary  there 
to  pass  a  portion  of  tho  condenser  water  through  a  filter  of 
small  coal  in  onler  to  free  it  from  impurities  prior  to  its  re- 
ception in  the  hui-waler  tank  for  boiler-feed  purposes,  and 
that  he  hail  found  hard  water  to  be  t<i  some  slight  extent 
sofieneil  by  such  treatment.  I  may  n<ld  ihai  I  have  plans  in 
hand  for  a  filter  tank  which  will  have  several  novel  features, 
ond  will  permit  of  a  thorough  examination  of  the  filtering 
medium  and  tho  contnineil  water  at  varying  depths  from  the 
surface,  and  that  tho  Wolverhampton  Town  Council  have 
sanctioned  an  expemliture  of  £250  thereon;  so  that  in  the 
course  of  a  few  months  I  hope  to  have  further  information 
regarding  this  subject  of  filtration  through  coal.  Il  may  not 
be  gem-r.ally  known  that  .Mr.  Lowcock's  experimental  filter 
has  l)een  in  work  at  the  Wuherliampton  sewage  works  for 
some  years,  by  permission  of  the  .Sewerage  Committee,  and 
that  in  tho  construction  of  this  filter,  as  well  as  tho  coal 
filter  and  other  ox])eriments,  the  council  are  much  indebted 
to  the  great  interest  taken  by  Mr.  Alderman  Gibbons,  J. P., 
chairman  of  the  .^^ewerage  Committee.  Needless  to  say,  1 
shall  be  happy  to  show  anyone  interested  in  such  matters  over 
our  sewage  works,  and  to  give  them  all  information  possible. 


Queries  and  Replies  arc  held  over  this  week. 


MUNICIPAL  ENTERPRISE  IN  SHOREOITCH. 

In  o|iciiiiig  wh:it  is  desciilied  as  ihi'  "  Shoreditch  Muni- 
cipal Electricity  'Manufacturer'  and  Dust  Destructor,"  on 
Montlay  of  last  week.  Lord  Kelvin  inaugurated  an  experiment 
which  will  be  watched  with  keen  interest  and  attention  by 
every  largo  town  in  this  country.  About  five  years  ago  the 
vestry  conceived  the  idea  of  combining  the  destruction  of 
househould  refuse  with  the  production  of  electric  light.  Tho 
practicability  of  the  proposal  having  been  favourably  reported 
on  by  the  experts  consulted,  the  vestry  proceeded  to  look  for 
a  site  upon  which  to  erect  the  necessary  plant.  A  good  deal 
of  delay  was  caused  by  the  difficnlty  of  finding  one  at  a 
moderate  price.  At  length,  however,  one  was  obtained  in 
Pitfield-street,  Hoxton,  which,  with  additional  purchases  in 
Coronet-street,  was  large  enough  to  accommodate,  not  only 
the  dust  destructors  and  electric  lighting  station,  but  also 
public  baths  and  wash-houses  and  the  free  library.  Discus- 
sion of  details  between  the  various  bodies  concerned  caused 
farther  delays,  with  the  result  that  the  electric  lighting 
station  is  only  now  iu  working  order. 

There  are  twelve  destructor  cells,  each  having  a  grate 
area  of  25  square  feet,  and  heating  six  water-tobe  boilers 
working  at  a  pressure  of  2001b.  to  the  square  inch.  The 
chimney  is  150  ft.  high  and  7  ft.  in  internal  diameter  at  the 
top,  and,  in  addiiion.  there  are  three  electrically-driven  fans, 
which  e.'ich  deliver  8,000  cubic  feet  of  air  \<er  minnte,  with  a 
maximum  ashpit  pressure  of  3  in.  of  water.  An  interesting 
feature  is  tho  employment  of  Dr.  Druitt  Ilalpin's  system  of 
feed  thermal  storage.  As  it  is  necessary  to  keep  the  de- 
structors burning  continuously,  steam  is  generated  daring  all 
the  twenty-four  himrs.  Bin  as  power  is  required  on  a  large 
scale  during  only  a  pcU'tion  of  that  time,  in  order  to  reduce 
waste  a  plan  of  heat  storage  has  been  introduced  by  which 
during  the  day  steam  is  mixed  in  a  vessel  with  cold  water  in  such 
proporiioiis  that  at  evening  the  cylinder  is  full  of  water  at 
the  tenii)crature  and  pressure  of  the  steam  required  by  the 
engines.  Tho  boilers  are  fed  with  this  heated  water,  and  are 
said  to  be  euiibled  in  consequence  to  produce  one-third  more 
steam  than  they  wonld  if  working  with  water  direct  from 
the  mains.  The  electrical  plant  at  present  consists  of  three 
generators  working    at    l.KKl  volts,   and    three    low. tension 

dynamos  at  165  volts.     .\ll  are  driven  by  Willans'  thr crank 

engines,  coupled  direct.  The  current  supplied  is  continuous, 
the  choice  being  determined  by  the  large  employmeni  of 
electric  motors  that  is  anticipated  in  the  district,  and  tho  dis- 
tribution is  on  the  continuous  current  motor  transformer 
(Oxford)  .system. 

At  present  the  veslry  pay  3s.  2d.  per  ton  for  tho  di«|K>sat  of 
their  refuse,  and  they  calculate  that  burning  il  will  sove  about 
2s.  per  ton.  In  consequence  they  nre  prep.ireil  to  snpply  elec- 
tricity at  till,  per  unit  for  the  first  two  hours  and  kl.  an  honr 
afterwards,  while  during  the  hours  of  daylight  the  price 
charged  will  be  2d.  per  unit.  A  contract  has  lx?en  concluded 
with  a  syndicate  which  will  snpply  electricity  at  t5d.  per  unit 
nt  all  hours  by  means  of  the  penny-in-the-slot  system,  and 
will  also  supply  fittings  free  of  charge  tothe  consumer;  while 
another  syndicate  will  supply  free  fittings  to  consumers  who 
are  ready  to  pay  Jd.  per  unil  more  than  the  vestry's  actual 
charges.  Orders  have  already  been  received  to  nearly  the 
full  capacity  of  the  present  plant.  It  is  anticipated  that  if 
tho  scheme  proves  succussfnl  Shoreditch  will  consume  about 
20,000  tons  of  refuse  in  the  coarse  of  a  year. 
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Personal. 


"  It  is  reported  that  Mr.  H.  Harlock,  the  borough  snrveror  of 
Sonthend-on-Sea,  has  resigned  his  position. 

Mr.  Hughes,  gas  manager  to  the  Tipton  Urban  District 
Council,  has  liad  his  salai-v  increased  by  £30  per  annum. 

The  Dover  Town  Council  have  decided  to  advertise  for  a 
general  trannvays  manager,  at  a  salaiy  of  about  50s.  per  week. 

The  Matlock  Urban  District  Council  have  appointed  Mr. 
Albert  N.  Clarke  as  their  surveyor,  at  a  salary  of  £150  per 
annum. 

Plans  prepared  by  Mr.  R.  St.  George  Moore,  m.i.c.e.,  for 
the  extension  of  the  new  Victoria  pier  at  Tenby  are  being 
considered  by  the  town  council. 

Mr.  Thomas  Bellwood  has  been  selected  by  the  Finance 
Committee  of  the  Keighley  Town  Council  for  appointment 
as  assistant  water  sniierintendent. 

Mr.  J.  J.  Bryan,  of  the  sanitary  department  of  the  Man- 
chester Corporation,  has  been  appointed  assistant  sanitary 
snrveyor  to  the  Government  of  Hong  Kong. 

Mr.  W.  Walden,  of  Boscombe,  has  been  appointed  to  the 
office  of  highway  snrveyor  to  the  Christchurch  Rural  District 
Council.     There  were  four  other  applicants. 

The  Water  Committee  of  the  Bridlington  Urban  District 
Council  have  appointed  ilr.  George  F.  Deacon  as  arbitrator 
in  the  matter  of  the  j-urchase  of  the  nndertaking  of  the 
Bridlington  Water  Company. 

After  a  prolonged  and  animated  discussion,  tlie  Retford 
Town  Council,  at  their  last  monthly  meeting,  decided  to  in- 
crease the  salary  of  the  borough  surveyor,  Mr.  J.  W. 
Kennedy,  from  £180  per  annuni  to  £250. 

On  the  recommendation  of  the  Finance  and  General  Pur- 
poses Committee,  the  Shipley  Urban  District  Council  almost 
unanimously  decided  to  increase  the  salary  of  Mr.  W.  IT. 
Dawson,  their  surveyor,  from  £120  to  £150  per  annum. 

Messrs.  H.  Andrews,  1-1  Cr.ayebaw-road,  North  Buxton  ;  J, 
Gibson,  95  London-road,  Blackbnrn  ;  W.  Bruce,  35  Cliff-road, 
Leeds;  and  H.  Clarke,  4  St.  Anne's  Mount,  Bnrley,  Leeds, 
have  been  elected  members  of  the  Clerks  of  Works  Associa- 
tion. 

The  Clerkenwell  Vestry  have  appointed  Mr.  Killick,  their 
assistant  snrveyor,  as  chief  surveyor  for  n  period  of  six  months, 
in  place  of  Mr.  Iron,  resigned.  It  has  also  been  decided  to 
appoint  a  surveyor's  clerk  for  the  same  period,  and  to  further 
consider  the  whole  qnestion. 

On  Sntnrday  night  Mr.  Thomas  Evans,  of  Summercourt, 
Lyonshall,  surveyor  of  roads  for  the  Kington  division  of  the 
Hereford  Conntv  Council,  was  found  lying  dead  on  his  bed- 
room floor  with  half  liis  head  blown  away,  and  a  double- 
barrelled  breechloader  gun  l)y  his  side.  It  is  supposed  that 
he  committed  suicide. 

The  retntiins  of  the  late  Mr.  Frederick  Barnes,  late  engi- 
neer to  the  township  of  Blackrock,  Ireland,  which  position 
he  held  for  over  twenty-three  years,  were  on  the  1st  inst. 
removed  from  his  late  residence.  Princess-terrace,  Oxton, 
Birkenhead,  for  interment  in  Flaybrick  Hill  Cemetery, 
Cheshire.  Thfe  deceased  gentleman  was  held  in  high  esteem 
in  Oxton. 

The  death  is  announced  of  Mr.  .Tosiah  Thomas,  the  citv 
surveyor  cf  Bristol,  which  cccnrred  on  Monday  night.  Mr. 
Thomas  first  served  the  corporation  nndcr  his  uncle,  the  late 
Mr.  Armstrong,  who  was  then  the  city  surveyor,  and  he 
succeeded  to  that  office  when  still  a  young  man,  holding  the 
appointmeni  for  over  thirty  years.  He  possessed  a  thorough 
acquaintance  of  the  work,  ami  was  a  man  of  great  abilitv 
and  industry. 

At  a  recent  meeting  of  the  Lewisham  District  Board  of 
Works  the  report  of  a  special  committee  was  adopted  dealing 
with  the  work  of  the  surveyor's  dejiartment.  In  order  to 
cope  with  the  increased  duties  devolving  upon  the  snrveyor, 
the  Board  decided  that  the  district  should  be  divided  into 
two  parts :  one  section  is  to  be  under  the  charge  of  Mr.  J. 
Carline,  the  Board's  surveyor,  and  the  other  will  be  superin- 
tended by  Mr.  Van  Puttcn,  the  assistant  surveyor. 

We  regret  to  chrotiicle  the  death  of  Mr.  George  Short,  road 
surveyor  tmiler  the  .\Inwick  Rural  District  Council,  which 
look  [ilace  at  his  residence  at  an  early  hour  on  tlie  2)Sth  ult. 
Previous  to  his  ajjpointment  nndcr  the  council  Mr.  Short 
acted  as  snrveyor  under  the  Jielford  Highway  Board,  and 
subsequently  for  a  few  years  worked  with  a  tilasgow  engineer- 
ing firm.  He  afterwards  lield  a  responsible  position  at  Xew- 
casile.  The  funeral  took  jilace  on  the  Wednesday  following 
decease 

We  learn  with  regret  of  the  death  of  Mr.  Rardley  Vincent, 
a  highly  promising  pupil  of  Mr.  W.  C.  (tow,  euiTcyor  to  the 
Plnmstcad  Vestry,  and  the  junior  oflicer  in  his  de|>artinent. 
■Only  nineteen  years  of  age,  he  had  1 1'cn  three  years  articled 
"to  Mr.  W.  Gow,  and  was  making  steady  progress  in  his  pro- 
fession, when  si.iL  months  ago  he  -was  attacked  with  acute 


rheumatism,  which  eventually  combined  with  cardiac  tronbles 
to  produce  paralysis  of  llie  vocal  organs,  and  his  recovery  be- 
came all  l)ut  impossible. 

At  a  recent  meeting  of  the  Finance  Committee  of  the 
Aberdeen  Town  Council  a  discussion  took  place  as  to  a  pro- 
posal to  make  certain  re-arrangements  in  the  bnrgh  surveyor's 
department  when  fdling  up  the  vacancy  caused  by  the  depar- 
ture of  Mr.  Lynam.  It  was  suggested  that  the  post  of  city 
architect  should  be  abolished.  Ultimately  it  was  agreed  to 
request  the  stirveyor  to  report  as  to  what  he  would  require  to 
carry  on  the  work  of  the  department  until  the  committee  had 
considered  the  whole  situation. 

At  their  meeting  on  Friday  last  the  Islington  Vestry  unani- 
mously adopted  a  report  submitted  by  the  Electric  Lighting 
Committee,  who  stated  that,  having  considered  the  question  of 
the  s.alary  of  Mr.  C.  H.  Teaman,  the  assistant  engineer,  they 
were  of  opinion  that  his  remuneration  was  inadequate,  having 
regard  to  the  services  he  renders,  and  recommended  that  his 
salary  be  increased  from  £160  to  £200  per  annum  from  the 
1st  inst.  A  member,  in  moving  the  adoption  of  the  report, 
spoke  of  Mr.  Yeaman's  efficiency  as  an  engineer,  and  said 
that  no  one  had  done  more  for  the  advancement  of  electric 
lighting  in  the  parish. 

At  a  recent  meeting  of  the  Leigh  Urban  District  Council, 
Mr.  John  Foster,  of  Xelson,  was  appointed  engineer  and 
manager  of  the  gasworks,  in  the  room  of  Mr.  A.  T.  Fletcher. 
There  were  originally  lifty  candidates  for  the  position ;  but 
that  number  was  first  reduced  to  seven,  and  then  to  three, 
and  ultimately  the  committee  in  charge  of  the  matter  recom- 
mended that  Mr.  Foster  be  appointed,  a  recommendation  that 
was  accepted  by  the  council.  Mr.  Foster  is  a  son  of  Mr.  W. 
Foster,  engineer  and  manager  of  the  Nelson  gasworks,  and 
for  some  years  he  has  been  assistant  there,  and  also  engineer 
of  the  cori)oration  electric  lighting  works. 

Sir  Frederick  Bramwell,  d.c.l.,  ll.d.,  f.e.s.,  whose  name  is 
one  of  those  most  familiar  to  municipal  engineers,  was  bom 
in  181S.  and  served  his  time  as  a  mechanical  engineer  with 
John  Hague.  He  is  a  lirothcr  of  the  late  Lord  Bramwell,  and 
son  of  the  late  George  Bramwell,  banker.  He  was  elected 
associate  of  the  Institution  of  Civil  Engineers  in  1856,  member 
in  1862,  a  member  of  the  conncil  of  that  body  in  1867,  and 
its  president  in  1884.  He  has  also  been  president  of  the 
Institution  of  Mechanical  Engineers  (in  1874),  lion,  secretary 
to  the  Royal  Institution  since  1885,  and  chairman  of  the 
executive  conncil  of  tlie  Inventions  Exhibition,  1884.  Sir 
Frederick  was  knighted  in  1881,  was  created  a  baronet  in 
1S89,  and  was  in  1888  elected  president  of  the  British  Asso- 
ciation for  the  .'Vdvancement  of  Science. 

The  Highways  Committee  of  the  Aston  Manor  Urban  Dis- 
trict Conncil  recently  interviewed  the  selected  candidates, 
six  in  number,  for  the  |iost  of  assistant  surveyor,  rendered 
vacant  liy  the  resignation  of  Mr.  S.  E.  Fisher,  who  has  been 
appointed  assistant  surveyor  to  the  Smethwick  Urban  Dis- 
trict Council.  The  candidates  were  as  follow;  Mr.  T.  X. 
Walton,  borough  engineer's  office.  West  Hartlepool;  Mr.  6. 
S.  Doncaster,  borough  engineer's  office,  Bnrslem ;  Mr.  E.  A. 
Borg,  borotigh  engineer's  office,  Birmingham  ;  Mr.  W.  Mcllgn- 
ham,  Manchester ;  Mr.  (}.  H.  Jack,  borough  surveyor's  office, 
Caerphilly,  Cardiff;  and  Mr.  J.  Bowen,  borough  surveyor's 
office,  West  Broniwich.  Eventually  Mr.  Jack  was  appointed 
to  the  post,  at  a  salary  of  £100  per  annum.  At  the  same 
meeting,  Mr.  P.  W.  Richardson  was  appointed  assistant  in 
the  surveyor's  department,  at  a  salary  of  £52  per  annum,  in 
the  place  of  Mr.  W.  H.  Jackson,  who  has  received  an  appoint- 
ment in  the  surveyor's  department  of  the  Heston  and  Isle- 
worth  Urban  District  Council. 


ARBITRATIONS  AND  AWARDS. 


Sir  Douglas  tlalton,  as  um])ire,  has  jnst  issued  his  award 
in  the  arbitration  case  between  Viscount  Newport  and  the 
Nottingham  Contract  Coiporation  (fee  Tnn  Surveyor,  vol.  xi., 
page  55),  arising  out  nf  the  alleged  non-fulfilment  of  the 
covenant  in  connection  with  the  construction  of  the  Birming- 
ham racecourse.  The  arbitrators  were  Mr.  Edward  Pritchard, 
M.I.C.K.,  and  Mr.  G.  R.  Jcbb,  m.i.c.e.  The  award  is  in  favour 
of  Viscount  Newporf,  and  aginst  the  Nottingham  Contract 
Corporation,  who  are  ordered  to  recoup  the  Racecourse 
Company  in  respect  to  nearly  all  the  works  and  payments 
ordered,  and  the  corporation  are  also  ordered  to  pay  the 
whole  of  the  costs  of  the  arbitration. 


Bufsting;  of  a  Water  Main  at  Twickenham.— One  of  the 

six  :iii-in.  water  niaiiis  running  from  the  West  Middlesex 
waterworks  at  Hampton  to  London  burst  early  on  Friday, 
in  Church-street,  Twickeidiam,  causing  widespread  incon- 
venience and  damage.  A  tremendous  volume  of  water  was 
suddenly  thrown  in  the  air,  and  for  nearly  three  hours  the 
•water  continued  to  flow  in  torrents  from  a  large  fissure  in  th» 
roadv  .  ..■  .^  siC... 
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Municipal  Work  in  Progress  and  Projected. 


Tlio  London  County  Conncil  linvo  got  rid  of  tlieir  Works 
Department  wrangle  for  a  lime,  so  thnt  the  i>rocco(lin;?a  on 
Tncsd.iy  seemed  quite  tanie  williont  the  excitement  attend- 
ing some  of  the  previons.  We  regret  tliat  owing  to  the  pres- 
sure on  our  space  ^>y  onr  repnits  of  the  inectingH  of  the 
Association  of  Municipal  and  Comity  Engineers,  we  are  com- 
pelled to  holil  over  a  considerable  number  of  items  of  official 
infnrmati<>n. 

METROPOLITAN    AUTHORITIES. 
LONDON  COUNTY  COUNCIL 

The  report  of  the  special  coiniiiiilce  on  ihc  Works  Depart- 
ment havinf;  now  been  dispusoil  of  fur  bolter  or  for  worse.  «o 
may  reasonably  cxpecl  that  the  ordinary  bnsines.'*  of  the 
council  will  have  more  attention  bestowed  ujion  it.  Xo 
doubt  there  ia  a  feeling  of  relief  among  the  members  thnt 
the  question  has  been  settled  for  a  time  at  all  events.  A 
good  day's  work  was  done  oti  Tuestlny,  including  the  follow- 
iTig  items : — 

Leans. — It  was  agreed  to  Icnil  the  Wandsworth  District 
Board  £2,100  for  paving  works ;  the  Poplar  District  Hoard 
JCIO.IKJO  to  pay  theirshare  of  tlienwt  of  l)nililing  IViur  bridges 
in  the  IkIc  of  Dogs;  tin-  Newington  Vesiry  i'H.OOO  for  the 
erection  of  a  swimming  batli :  tlie  Sick  Asylum  District  Man- 
agers £20,000  towards  the  cost  of  erecting  a  new  asylum  at 
I|endon;  .tnd  the  London  School  Board  il.jO.OOO  towards  the 
cost  of  ]iurcliasing  sites  and  building  schools. 

Ba^eisfd  Park  River  ir«i(.-Tlio  report  and  recommenda- 
tion of  the  Parks  Committee  in  ix'gard  to  this  matter,  of  which 
we  gave  some  particulars  last  week,  was  again  deferred. 

The  Coriioration's  Light  Ruiliray. —  'i'lio  City  Corporation 
propose  to  construct  a  ligln  railway  to  connect  the  Foreign 
Cattle  Market  at  Dopilonl  with  the  Londcm,  Brighton  and 
South  Coast  Railway  at  or  near  Grove-road,  Depiford.  On 
the  recommenilation  of  the  Highways  Coniinitlee  it  was  de- 
cided that  tlie  scheme  should  be  opposed  on  the  ground  tliat 
the  prorisions  of  tho  Tramways  Act  ought  to  apply  but  did 
not,  and  that  it  would  be  constrttct«d  within  tho  area  over 
which  the  council  is  the  authority  under  the  Tramways  Act, 

The  Chief  Kitfiineer. — Tho  j\lain  Drainage  Committee  re- 
jiorted  lliat  they  had  nnaiiimnnsly  passed  a  vote  of  <'ongratn- 
lation  to  the  chief  engineer  ujion  the  honour  of  knighthood 
bestowed  upon  him. 

Tenders. — The  followitig  tenders  were  recommended  for 
acceptance  :  For  repairs  to  the  tug  Arroir,  Brown's  Dry  Dock 
and  Engineering  Comimny,  £87;  for  additions  to  the  Ham- 
mcrsiuith  Kre  station,  Henry  Brown,  £10-f;  for  repairs  at  tho 
Sydenham  station,  R.  Harding  &  Son,  £49  los.;  for  the  supply 
of  certain  articles  in  tho  scliediilo  of  ironmongery  and  tools, 
Messrs.  F.  Bird  &  Co.;  and  f>r  the  construction  of  conveni- 
ences fur  both  se.xes  at  Hilly  Fields,  Thomas  it  Hedge,  .£067. 
The  lender  of  Fry  Brothers  for  the  supply  of  cru.slicd  shell 
for  Dnlwich  l'<irk,  at  93.  Od.  per  cubic  yard,  was  determined, 
the  shell  to  be  obtained  from  other  sources  at  a  price  not 
exceeding  that  qnoted  by  Fry  Brothers.  The  Stores  Com- 
mittee recommended  that  Johnson  Brothers,  Hull,  be  released 
from  their  contract  for  certain  articles  in  tho  schedules  of 
paints  and  colonis,  and  that  the  tenders  of  Ramshaw  &  Co. 
and  iMiddlelon  Brothers  be  :iccepted  instead. 

METROPOLITAN  ASYLUMS  BOARD. 

An  ordinary  meotill^■  oi'  tin'  iiiiuiagiT-.s  nf  t  lie  almve  board 
was  held  on  Saturday,  at  the  Countj-  Hall.  S]>ring-gardens, 
S.W.  Among  tho  corresjiondcnce  read  was  a  letter  from  the 
Local  (iovermnent  Hoard  .sanctioning  the  expenditure  of 
£10,0-15  lOs.  -kl.  in  respect  of  tho  provision  and  maintenance 
of  ambulances  and  ambulance  stations  and  other  expenses  con- 
nected therewith  during  the  half-year  inded  March  27th. 
Letters  were  also  read  from  the  Strand,  Bethnal  (Jreen  and 
Fnlhnm  Boards  o(  Guardians,  forwarding  copies  of  resolu- 
tions passed  by  them  protesting  against  the  managers'  pro- 
posal to  acqm're  a  ]ilot  of  ground  on  the  Thames-embankment 
as  a  site  for  the  erection  ol'  offices.  This  was  all  the  business 
of  any  impi-rtnnce. 

VESTRIES  AND   DISTRICT   BOARDS. 

Bermondsey.  —The  veslry  liiivo  decided  to  reconstruct  the 
Rower  In  l.kwellyn-grove,  at  an  estimated  cost  of  £195.  An 
estimate,  amonntiiig  to  £707,  for  tho  paving  of  the  enino 
street  with  asplialte  has  been  adopted. 

Hackney. — The  vestry  recently  niloptcd  a  recommendation 
in  reference  to  a  memorial  from  the  Metropolitan  Hospital, 
Kingsland-rond,  asking  that  wood  paving  might  be  substi- 
tuted for  tho  present  grnnito  pitchings  in  the  carriagowny  at 
the  front  of  the  hospital.  Tho  cost  is  estimaieil  at  £770,  |mrt 
of  which  is  honu'  by  the  tramway  company. 

Hampstead. —Tenders  for  special  sewage  works  have  been 
r.civ.d  .as  fillows:  Messrs.  Brett,  £1,700;  Walls,  £],7;I2; 
Neave,  £1,772;  Killingback,  £1,723;  Xowell  A  Co.,  £1,741; 
Rogers  A  Co.,£l,0(i:i;  Thomas,  £1,798 ;  Ballard,  £l,7I."i ;  and 
Parry,  £l,(i97.  Messrs.  Rogers  .V  Oo'd  tender  has  been  ac- 
cepted. 

IslingrtOn. — In  a  letter  fi'on  th«  Xondon  County  Coiuicil 


it  was  Htnte<l  that  the  cost  of  jiaving  Archway-road  from  IliB 
■Irinking  troajrh  to  St.  .Tohn'srond  would  be  £7,00<),  and  that 
if  the  vestry  wDuld  do  the  work  the  Highways  Committee 
would  be  pri-pnred  to  recommend  the  council  to  contribute 
half  the  cust. 

Kensington.— 'I'lip  following  tenders  have  Im-cd  received 
for  the  erection  of  the  necessary  work  in  connection  with  the 
extensinn  of  the  town  hall:  Messrs.  Grover  &  Son,  £16,402; 
Mowlem  A  Co,  £10.210;  Stimpson  *  Co..  £I.1.!KXJ;  PeiTj'  & 
Co.,  £13.793;  Leslie  &  Co..  Limited.  £13,747:  Mr.  B.  K. 
Nightingale.  £13,2-'>.5.  The  surveyor's  estima'c-  is  £13,013. — 
At  a  recent  vestry  meeting  the  following  resolution  was  pro- 
posed and  adopted  :  "That  it  be  referred  lo  the  AVorks  and 
Sanitary  Committee  lo  con^-iiler  and  report  as  to  the  advisa- 
bility !>!■  tho  London  County  Council,  or  other  company  or 
body  of  persons,  being  requested  to  acquire  certain  of  the 
worst  class  of  houses  in  the  Notting  Dale  8i)eciftl  district, 
with  a  view  to  their  utilisation  as  lodging  houses  for  the 
working  classes  under  the  provigions  of  part  3  of  the  Hous- 
ing of  the  Working  Classes  ,\ct,  X890." 

LewiSham. — .\t  a  recent  meeting  of  the  district  lioard  of 
works  leiters  were  read  from  the  Connty  of  London  and 
Brush  Provincial  Electric  Li'/ht  Company  ami  the  Great 
Western  Fleet ric  Light  and  Power  Company  giving  notice 
of  their  intention  w  ajiply  for  provisional  ordem  to  supply 
eleclrie  light  in  the  district. 

Lambeth,— (^n  the  recommendation  of  the  SaoitJiry  Oom> 
mittee  the  vestiT  h;ive  approved  a  representation  being  made 
to  the  Home  Secretary  for  tho  introduction  of  a  Bill  giving 
local  sanitary  nuthorilieH  the  control  and  licensing  of  common 
lodging  houses. 

Lee. — The  surveyor  h:is  been  authorised  to  erect  one  of 
Ham,  B;iker  &  Go's  ventilating  shafts  at  or  near  the  termi- 
nal end  of  the  Church-lane  sewer. 

Plumstead. — The  vestry  liavQ  accepted  the  quotation  of 
Messrs.  A\eling  &  Porter,  Rochester,  for  the  snpply  of  n 
steam  road-roller  and  scarilicM-. 

St.  Ceorge-the-Martyr. — .M  the  last  meellngof  the  vestry 
a  member  inquired  whet  her  it  would  be  possible  lo  secure  the 
removal  of  the  Obeli.sk,  St.  Gcorgo's-circus.  which  greatly 
interfered  with  the  tramway  traffic. 

St.  Panoras. — The  Works  Committee  have  nniler  consider- 
ation a  memorial  signed  by  100  omnibus  drivers  with  refer- 
ence: to  the  dangerous  condii  ion  of  the  carriageway  in  Huston - 
road  between  St.  Pnncras  Church  and  Gower-strcet  station. 

Wandsworth. — .V  special  meeting  was  held  recently  lo 
consider  an  application  from  the  Library  Commissioners  to 
borrow  a  further  £7')0,  in  adilition  to  the  £J,j>00  already 
raised,  for  the  purpose  of  erectinga  branch  library  at  Bal ham, 
on  ground  generously  given  by  Mr.  Henry  Tate,  J. P.,  of 
Streathnm.  After  considerable  discussion  the  further  loan 
was  ;tgreed  to. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Somersetshire.  -  At  the  last  quarterly  meeting  of  tho 
Joint  Coiuniiitee,  Mr.  Willcox.  the  connty  snrveyor,  reported 
that  be  lind  rcceiveil  eight  tenders  for  the  alterations  at  Long 
Ashon  poliie  station. and  he  handed  them  to  Mr.  Braikenridge, 
who,  aeliiig  on  the  authority  given  him,  accepted  I  he  tender  of 
Messrs.  Hay  ward  *  Wooster,  of  Bath,  the  amount  being  £330. 

Holland,  Lanes. — .V  joint  report  has  been  presented  by  the 
engineer  cpf  the  l.indsey  Connty  Council  respecting  n  petition 
from  residents  in  and  around  Langrick,  near  Boston,  asking 
the  the  council  and  the  Great  Northern  railway  to  construct 
a  liridge  across  the  Wilham  :it  Langrick  ferry.  The  losi  of 
construction  is  estimated  by  the  engineers  at  £5.(100. 

Middlesex. — The  Highways  Conimitleo  recently  reported 
that  :iii  :iL'ieement  had  been  entered  into  with  the  Wood 
Green  I  rli:in  District  Conncil  for  the  mainteimnce  of  the 
main  roads  in  its  district  at  a  ninxium  expenditure  of  £1,600 
for  the  year  IMMi.<i7. 

MUNICIPAL  CORPORATIONS. 

Bournemouth.  At  the  la.st  nueling  (if  the  town  council 
the  town  cleik  ti'ported  thai  the  sanction  of  the  Loi-al 
(iovernment  llonni  had  been  given  to  the  following 
wrtrks ;  l-*or  the  erection  of  an  isolalion  hospital,  cost 
£20,(X)0!  for  the  Western  district  sewage  scheme,  cost 
£38.737;  anil  for  the  disposal  of  land  iu  ProB|>ect-place. — 
The  Waterworks  Comtnitiee  have  resolved  to  recommend  tho 
town  council  to  apjily  to  the  Local  Government  Board  for 
sanction  tf>  borrow  the  sum  ol'  £lt>,07rt  for  the  proposed  new 
roa'hv;iy  on  the  West  Quay. 

Brighton.— A  Local  Govcinment  Board  inquiry  was  held 
on  Wednesday  respecting  an  application  for  sanction  to 
IxuTow  £43,000  for  the  extension  of  tho  electric  light  under, 
taking. 
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Cardiff. — An  inquiry  was  held  on  Wednesday  respecting 
an  application  for  sanction  to  a  loan  of  £1,500  for  improve- 
ments and  alterations  at  Canton  police  station.  Mr.  Wm. 
Harpnr,  borough  engineer,  ,2:ave  evidence. — The  Local  Govern- 
ment Board  have  refused  to  sanction  an  application  to  borrow 
£200  for  the  erection  of  a  weic;hbridge  in  Havclock-street, 
Grangetown  ;  the  Property  and  Markets  Committu  have  there- 
fore included  that  amount  in  the  ne.tt  estimate,  and  have 
directed  the  borough  engineer  to  proceed  with  the  work. 

Dover. — The  tender  of  Mr.  G.  Munro  has  been  accepted 
for  the  erection  of  car  sheds  at  the  price  of  £l,4-t0. — In  con- 
nection -with  the  municipal  scavenging  orders  have  been  given 
for  procuring  a  barge  of  100  tons  in  which  to  take  sludge  to  sea. 

ECCles. — The  tender  of  Messrs.  Johnson  Bros.  &  .Smith,  of 
Patricroft,  has  been  accepted  for  paving  works  in  Barton-lane. 

ClOUCCSter. — The  council  have  lieen  recommended  to  ex- 
tend the  city  water  mains  into  the  streets  off  Bristol-road 
lying  between  TutBcy-avenne  and  the  city  boundary. 

Halifax. — Sanction  has  been  received  to  a  loan  of  £15,510 
for  waterworks  purposes.  In  making  their  application  the 
town  ctiuncil  asked  for  £25,000,  but  tlie  boai-d  state  that  it  is 
not  their  nsual  practice  to  approve  of  the  borrowing  of  money 
in  resjject  of  anticipated  expenditure  during  a  longer  period 
than  three  years. 

HarrOgrate. — Local  Government  Board  sanction  has  been 
received  to  a  loan  of  £23,000  for  the  purchase  of  the  Spa 
estate  l.)y  the  corporation. 

Hastings. — A  report  was  recently  received  from  the 
borough  engineer,  Mr.  Palmer,  together  with  ])lans]  showing 
proposed  alterations  to  the  assembly-room  at  the  market  hall, 
George-street,  which  are  estimated  to  cost  about  £260.  On 
the  recommendation  of  the  Markets  Committeejt  was  agreed 
to  take  steps  to  carry  out  the  work,  and  to  make  the  neces- 
sary ajiplication  for  sanction  to  borrow.  The  coimcil  also 
adopted  the  engineer's  report  and  estimate  of  the  probable 
cost  (£2,281)  of  works  of  private  improvement  in  Bulver- 
hythe-i'oad. — On  the  recommendation  of  the  Roads,  &c.,  Com- 
mittee it  was  decided  to  contribute  a  sum  of  £60  towards  the 
renewal  of  the  existing  gas  main  in  Robertson-street.  Four 
tenders  were  received  for  laying  wood  paving  in  this  street, 
and  that  of  tlie  Hackney  Wood  Flooring  Company  to  do  the 
work  at  12s.  9d.  per  yard  was  accejited.  It  was  also  decided 
to  make  an  application  for  sanction  to  liorrow  a  sum  of  £130 


for  the  laying  of  a  new  4-in.  cast-iron  water  main  in  Clifton- 
road,  Bnlvcrhythe.  This  work  was  agreed  to  on  the  recom- 
mendation of  the  Water  Committee.  The  same  committee, 
having  considered  two  tenders  for  the  carrying  out  of  altera- 
tions and  .additions  at  the  water  manager's  house,  decided  to 
recommend  the  acceptance  of  Mr.  S.  \V.  Gammon's,  of 
Hastings,  at  the  price  of  £167.  This  was  agreed  to  by  the 
council.  Another  apjilication  to  the  Local  Government  Board 
for  sanction  to  borrow  £474  overspent  on  a  loan  of  £3,G71 
borrowed  for  the  erection  of  police-stations  was  also  author- 
ised. 

Hull. — The  town  council,  at  their  last  monthly  meetingj 
decided  to  petition  against  the  Bill,  now  before  Parliament, 
for  granting  superannuation  pensions  to  officers  and  servants 
of  local  authorities. — The  suggested  scheme  for  the  formation 
of  an  art  gallery,  in  conjunction  with  the  Literary  and 
Philosophical  Society,  has  been  referred  to  the  Finance  Com- 
mittee for  report. — Tenders  for  brickwork  in  coimection  with 
the  new  electric  ligliting  works  were  considered  at  a  recent 
meeting,  and  that  of  Mr.  E.  Wood  accepted  at  £4,399.  The 
following  tenders  were  also  received  for  the  supply  of  a 
tank  and  for  ironwork  :  J  Snowden,  £S51 ;  Rose,  Downs  & 
Thompson,  £883  ;  Moorwood,  Sons,  &  Co.,  Sheffield,  £895  ; 
M.  Pitts,  Sons  &  Co.,  Stanningley,  £950;  Plioenix  Co.,  Derbv, 
£1,027. 

Keighley. — A  committee  have  decided  to  recommend  the 
council  to  spend  about  £250  in  preparing  the  walls  of  Butter- 
field  Hall,  Victoria  Park,  for  decoration  and  in  the  erection 
of  a  glass-covered  entrance  to  the  hall. — It  has  been  decided 
to  construct  a  sewer  in  the  Thwaites  Brow  district,  at  a  cost 
of  £850. 

Leicester. — On  the  recommendation  of  the  Highways  and 
Sewerage  Committee  it  was  agreed  at  the  last  meeting  of  the 
council  to  purchase  certain  property  at  the  corner  of  Cank- 
street,  Cheapside,  at  the  price  of  £6,5.50,  for  improvement 
pnrposes. — It  was  also  decided  to  adopt  n  report  of  the 
Electric  Lighting  Committee,  recommending  an  extension  of 
the  electric  lighting  plant  and  mains,  and  an  application  for 
sanction  to  a  loan  of  £33,719  for  that  purpose. 

Ramsgate. — The  council  at  their  last  meeting  decided  to 
adopt  a  report  of  the  Works  Committee  recommending  the 
extension  (tf  the  sewer  in  Downs-road  for  a  distance  of  about 
50  yards. 


SE.WACE   RAISED 


FOR    RAISING 


1 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7,  OLD  QUEEN  STREET,    .^ 

WESTMINSTER,  LONDON. 

Rsa-a    -STORK. 


SEWAGE   AUTOMATICALLY 


SEWAGE  LIFT. 


5  EVNACE   TO    BE    RAISED 


Makers  of 

FLUSHING  SYPHONS^ 

SLUICES,  &0. 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA— Huk's  fur  ])cjiiii)'g  in  cement  or  com- 

pusilion. 
BB— bi-rengthened  au  J  Lengthened  Socket. 


nr— Inner  Socket  nnd  Rest. 

KK — Chamber  for  cement  or  composition. 

FF — Staniiiti  Joint  in  new  position. 


To  jmt  it  shortly,  tin's  pipe  secures  trU6 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  an.l,  while  allowing 
for  :i  slight  settlement  when  tir.st  laid,  forms  an 
absolutely  rigid  joint  directly  the  cement  sets. 

l.~Gas   and    Wator-Tieht   Joints   easily   madA 

under  ^atcr. 
2.— True  Alignment  of  Invert. 
3.— Socket    the    strongest    part    of   the    pIpOi 
4.— No  special  junctions  required. 

OATES*    &   GREEN,    Ltd.,  Halifax. 
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ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENCINEERS. 


I'RKsiDr.NT: 

Sir  Alkxamier  K.  Bin.nie.  m.insi.i  .k., 

Chief  Knffinccr,  London  c*ountj  Council. 


THK  ANNDAL  MEKTIN'G. 

TIio  following?  are  the  nrraiipoments  for  the  annual  nicrl- 
inR,  which  is  beini;  held  in  Lonilon  : — 

To.Uav. 
10.3Ua.in. — West  minster  Town  Hull.  Papers  and  discuBsions: — 
(4)  "Tramwaya  Laid  in  Asphslte  Carria(»eway  Pave- 
ments." liy  L.  H.  Isaacs. 
(.5)  "  Brick  I'aviMf;  fur  CiirriaKCways,"  by  J.  T.  Kayrs. 

(6)  "  Scaveiiginfr  of  Streets,"  by  VV.  Weaver. 

(7)  Shrubs  for  I'nrks,  llecreation  liroiinds,  &v.,''  h\ 
i\  Smythc. 

\  I.'SITS    TO    WORKS. 

(a)  The  Central  London  Railway. 

(b)  Messrs.  Donlton's  Works,  Lanilicth. 

(tt)  The  Central  London  Railway. —  By  the  kind  pcnnission 
of  Sir  Benjamin  Baker,  permission  has  been  granted 
for  a  limited  number  of  the  members  to  visit  Ilie 
Oxford  Circns  station  of  these  worfc.i,  at  9  a.m. 

(b)  Messrs.  Doulton's  Works. —  Those  members  »  ho  are  de- 
sirous of  visitin*;  these  interesting  works  will  leave 
the  Westminster  Town  Hall  at  1  o'clock,  and  take 
steamer  at  Westminster  pier  for  Lambeth  pier,  close 
to  the  works.  The  party  will  be  entertained  to 
luncheon  by  .Sir  Henry  Donlton,  after  which  an  in- 
spection of  the  art  studios  and  other  departments 
will  be  made. 

To-MoRROW. 

VISIT    TO    THE    WORKS    OF    MESSRS.    AVEtlNH    &    PORTER,    AT 

ROCHESTER. 

9.2oa.m. — Leave  Victoria  (L.  C.  and  D.  Railway)  station  by 
special  train  to  Rochester  bridge,  kindly  provided 
by  Messrs.  Aveling  &  Porter,  tickets  for  which  will 
be  obtained  at  the  booking  office  at  Victoria  station 
on  presentation  of  the  card,  to  be  obtained  from  the 
secretary.  On  arrival  at  Rochester  an  insjicciion  of 
the  works  will  be  made.  Afterwards  visits  will  he 
paid  to  the  catherlral  and  to  the  castle.  The  members 
will   then   i'e  entertained  to  luncheon,  after  ^vhirh  a 


trip  on  the  river  will  be  made,  returning  from  Chat- 
ham station  (L.  C.  and  l>.  Railway)  at  4..V)  p.m. 
o..Vlp.m. — Arrive  at  Victoria. 

Charles  Jo.nek,  Tiiomak  Coi.e, 
Hon.  Secretary.  Secretary, 

Public  Ofticcs,  11  Victoria-street, 

Kaling,  W.  West  minuter,  S.W. 


Vionna.  The  nmnicipalily  and  the  lin)M')-ial  (  •'ntiiietital 
arc  arranging  terms  as  to  the  eitonaion  of  Welsbach  lighting 
to  the  suburbs  of  the  town  for  the  public  lighting. 


APPOINTMENTS  VACANT. 


(ifNKRAI.    ArSISTAXT     IN     THE      BOBOrCB     SrETFTOt's     Df- 

I'ARiMENT.— July  I2th.—  CoriKinition  of  Ecclcs.  £S.—  Mr. 
Arthur  C.  Turley,  a.m. !.<.>:.,  hon'Ugh  surveyor. 

Temporary  Sxnitarv  lNspK(TOE.--JuIy  12th.  — Vestry  of 
St.  Martin. in-tlie-Kields.  £2  llis.  6d.  .Mr.  t!.  W.  Mnrnane, 
vestry  clerk. 

.\ssisTANT  TO  the  Surveyor. — .Inly  12th. — Leigh  Urban 
District  Council.  £75. — Mr.  Tom  Hunter,  engineer  and  sur- 
veyor. 

RoAO  SiRVEYORs  (Two).— ,Iuly  14th.— City  Council  of 
Liverpool.     £130. —  Mr.  Harcourt  C.  Clare,  town  clerk. 

InSI'Ei  TOR    FOR    TIIE    M  \RINl-:-nRIVE     EXTENSION     WilRKS. 

July  14th. — Corporation  of  Scarborough. — Mr.  John  E.  T. 
(iraliam,  ton-n  clerk. 

Sirvevor's  Ci.frk. — July  Itith. — Bexhill  Trban  District 
Council.     £50.     Mr.  George  Ball,  surveyor. 

-VssisTANT  Main  Roap  Si-rvetor. — July  Ifith. — Stafford- 
shire County  Council.  £175. — Mr.  James  Moncur,  chief  sur- 
veyor. 

Temporary  .\ssisTAxr  Sibveyor. — Ban-y  Urban  District 
Council.     £2. — Mr.  J.  C  Pardoe,  A.M.i.c.E.,  surveyor. 


COMPETITIONS. 

RuGBT. — Jul.v  ^Ibt, — Municipal  buildm^s  proposed  in  (be  erected  m 
Hight-streel,  for  the  urban  rti-strict  council,  fol  los.  and  £21.— Mr. 
P.  G.  MacdonaM,  enffineer  and  surveyor. 

Boo Ti.E.— .Tuly  :ilst.— Plans  for  a  technical  school,  cost  not  to  exr«ed 

(.n.'io".    .VI,  w  and  3>  (juineas.— Mr.  .1.  .V.  Cnnvthcr,  borouirh  cneineer. 


LEEDS  FIRECLAY  COMPY .  LTD 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT   SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sin  lis,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKS. 

BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,   Wowhip 
Street,  E.G. ;  i6  Charterhouse  Street,  B.C. ;  and  Somers  Town  Goods  Station,  Euston  Rd.    N  W. 


GEORGE    JENNINGS, 

VITRIFIED  SALT-GLAZED  STONEWARE  SOCKET  DRAIN  PIPES, 

From  2m,  to  24in,  diameter,  always  kept  in  stock  for  immediate  deliTery. 


TYNI>  ALE'S 

Patent  Double-Seal  Jointed  Pipes. 
Patent  Joint  on  Stoneware  Pipes. 


Tested  Pipes  in  all  sizes,  Marked 

"JENNINGS'  TESTED." 

STRUCTURAL  and  DECORATIVE 
TERRACOTTA. 


ALL  GOODS  GUARANTEED  TO  BE  OF  THE  BEST  QUALITY,  and  MADE  FROM  SELECTED  DORSETSHIRE  CLAYS 

WORKS,  SOUTHWESTERN  POTTERY.  PARKSTONE,  DORSET.     LONDON  DEPOT,  LAMBETH  PALACE  R0„  LONDON,  S.fc 
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SuEBiToif. — August  13th. — New  council  chambers  and  offices,  to  be 
erected  at  a  cost  of  £5,000,  for  the  urban  district  council.  £30  and  £15. 
—Mr.  James  Bell,  clerk. 

BuKY.— August  31st.— Art  gallery  and  public  library,  to  be  erected  at 
the  corner  of  Moss-laue  and  Manchester-road,  at  a  cost  not  exceeding 
£16,000.  £75,  £50  and  £25.— Mr.  J.  Cartwnght,  Bi.r.c.E.,  borough  engi- 
neer. 

Darlington.— Desiii'ns  for  altering  and  improving  the  slope  known 
as  High-row.    £20.— Mr,  Thomas  Smith,  borough  surveyor. 

Brighton.— Artisans'  dwelhugs.  £75  and  £25.— Mr.  Francis  J.  Till- 
sfeone,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 


South  Shields. — July  9th. — Pumping  plaut  and  accessories. — Mr, 
J.  Moore  Hayton,  town  clerk. 

Eabinqwold.— July  9th.— Pruvidim:  aud  laynig  3-in.  water  mains, 
&c.,  at  Farllugton,  for  the  rural  district,  council.— Messrs.  Fairbank  & 
Son,  engineers,  17a  Lendal,  York. 

Brighton.— July  9th.— Alteration,  and  redecoratiou  of  the  Mumcipal 
School  of  Art,  Grand-imrade.— Mr.  Francis  J.  C.  May,  m.i.c.e.,  borough 
surveyor. 

BuKNLtr.— July  10th.— Widening  of  Simonstoue-lane,  in  the  town  of 
Csimonstone,  between  Whulley-road  and  Valley-terrace,  for  the  rural 
district  council. — Mr.S.  Edmondsoii,  surveyor. 

Leeds.— July  10th.— Alteration  and  CTtensiou  of  the  gas  meter  in- 
spector's office  in  Uewsbury-road.— Mr.  R.  H.  Townsley,  general  man- 
ager, Municipal  Bmldiugs. 

Leeds.- July  10th.— Meter  house  at  the  New  Wortley  gasworks. — Mr, 
R.  H.  Townsley,  general  managex*,  Municipul  Buildings. 

BucEPASTLEiciH. — Julj  10th.— Main  drainnge  works,  for  the  urban 
district  council.- Mr.  James  Willcocks,  surveyor. 

Sunderland, — July  10th.— Twelve  months'  supply  of  hand-brokeu 
whinstone,  &c.,  for  the  rural  district  council. — Mr.  Geo.  H.  Humble, 
surveyor. 

LLANGTFET,iCH. — July  10th.— Laying  -l-in.  caet-irun  water  mains  at 
Cockett,  for  the  rural  district  council. — Mr.  John  Thomas,  a. m.i.c.e., 
engineer  and  surveyor. 

Halifax.— July  10th.— Ten  tramcars.— Mr.  Edwards  K.  S.  Escott, 
borough  engineer. 

Eastbourne.— July  10th. —  Making  good  Brown 's-passage,  lying 
between  Pcvensey  and  Llangley  roads. — Mr.  K.  M.  Gloyne,  a.m.i.c.e., 
borough  engineer. 

Harrow. — July  12th.— Broken  granite,  fvY  the  urban  district  council. 
—Mr.  T.Charles,  surveyor. 

Holyhead.- July  12th. — Sewerage  works  for  the  urban  district 
council. — Mr.  J.  Lloyd  Griffiths,  clerk. 

Beckenham.— July  13th.— Surface-water  relief  sewer,  for  the  urban 
district  council. — Mr.  F.  Stevens,  clerk. 

Norwich. — July  13th.— Sewerage  works.— Mr.  Arthur  E.  Collins, 
A.3I.I.C.E.,  city  engineer. 


Oldham.— July  13th. — Ironwork,  &c.,  required  in  the  construction  of 
Rooden  reservoir,  for  the  cori>oratiou. — ^Messrs.  G.  H.  Hill  &  Sons,  3 
Victoria-street,  Westminster. 

WEsr  Ham.— July  l^th.— Foundations  for  a  lunatic  asylum  at  Cl;ad- 
well  Heath,  Ilford.— Mr.  Lewis  Angell,  borough  engineer. 

London. — July  13th. — Reconstruction,  &.c.,  of  Higbgate  Archway, 
for  the  county  council.— Mr.  C.  J.  Stewart,  clerk,  County  Hall,  Sprnig- 
gardens,  S.W. 

Ebbw  Vale. — July  13th. — Improvements  to  the  road  running  from 
Cwm  to  Aberbceg,  for  the  urban  district  couneii.—  Mr.  T.  J.  Thomas, 
engineer  and  surveyor. 

Milton.— July  13th,— Koad  materials,  for  the  urban  district  council.— 
Mr.  Acworth,  surveyor. 

Falkirk.- July  13th.— Lodging  house  in  East  Bridge-street,  for  the 
burgh  commissioners.— Messrs.  A.  and  W.  Black,  architects,  Falkirk. 

Bristol.— July  13th.— Seven  workmen's  dwellings  at  Bragg's-lane, 
St.  Jude's, — Mr.  Thomas  Henry  Tabbiconi,  a. m.i.c.e.,  city  surveyor. 

Ryton.— July  14th.— Road  improvements  at  Bradley,  for  the  urban 
district  council.— Mr.  John  P.  Dalton,  engineer  aud  surveyor. 

ENiTELD.—July  14th.— Street  works,  for  the  urban  district  council.— 
Mr.  Richard  Collins,  surveyor. 

PoNTEFKACT.— July  14th.— Now  vagTont  wards,  &c.,  for  the  guardians 
of  the  union.— Mr.  William  A.  Glover,  clerk  to  the  giiardians. 

Lincoln.— July  14th.— Electric  plant.— Mr.  0.  S.  Vesey  Brown,  city 
electrical  engineer. 

Knaresborouoh. —  July  l-l^th.  —  Road  works  in  Cromwell  -  street, 
Paunal,  for  the  rural  district  council.- Mr.  R.  Annakin,  surveyor,  44 
Station-square,  Harrogate. 

Tavistock.— July  14th.— Works  and  materials  in^connection  with  the 
Princetown  drainage,  for  the  rural  district  council.— Mi\  G.  D.  Bellamy, 
M.I.C.E.,  engineer,  t>A  Cuurtenay-street,  Plymouth. 

Margam.— July  14th.— Lading  water  pipes,  for  the  urban  district 
council.- Mr.  John  Cox,  surveyor. 

H  Ealing.— July  15th.— ilaking  up  King's-road,  for  the  urban  district 
council.— Mr.  (J.  Jones,  engineer. 

Wallsend.— July  15th.— Scavenging,  &c.,  for  the  urban  district  coun- 
cil.—Mr.  Georgo  HolUngs,  surveyor. 

Luton.— July  17th.— Supply  of  slag  for  the  year  ending  March  31, 
1898,  for  the  rural  district  council.— Mr.  John  Anstee,  surveyor. 

CocKEUMOUiH.— July  17th.— Sewerage  works  at  AUerby  and  Oughtcr 
side,  for  the  rural  district  council.- Mr.  J.  B.  Wilson,  surveyor. 

Bishops  Stoktford.— July  17th. — Repairs  to  the  engines  at  the  sewage 
pumi)ing  station  and  \\aterworks,  for  the  urban  district  council.— Mr. 
William  C4ee,  clerk. 

WoMBWELL.— July  10th.— Precipitation  tanks,  &c.,  for  the  urban  dis- 
trict council.— Mr.  J.  Robinson,  surveyor. 

Walsall.— July  19th.— Sewer  in  Rookerj-laue,  Aldi'idge,  for  the  rural 
district  council.— Mr.  A.  H.  Lewis,  cleik. 

Chester.— July  19th.— Restoration  of  the  town  hall.— Mr.  Samuel 
Smith,  town  clerk. 

Wimbledon.— July  19th.— Granite  coucrete  paving,  for  the  urban 
district  council.— Mr.  C.  H.  Cooper,  a, m.i.c.e.,  engineer  and  surveyor. 


GALVANIZED 


IRON 


FRED"^  BRABY2(C? 


riTZROY  WORKS 

352to3G4  Euston  R? 
TONDQNj 


BUCKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND   WARMING. 


TRADtMARK     63    PORE    STREET,    LONDON,    E.G.,    ard    Branches. 


ALUMINO- 
FERRIC. 

THE   Preciioitant. 

SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

BARROW     LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

Delivered  to  all  parts  of  Uic  Kint'doui. 
OfHces  :    1    St.     Martin's,     Leicester. 

Works:  Biirnnv-ou-Si'iir,  nr.  LoUL;liljoruugli. 

JOHN  ELLIS  &  SONS,  Ld. 

RUTTY'S 

PATENT  MACADAM    ROAD 

SCARIFIER 

CHir  Improved  ScRrifiers  are  used,  by  Her 
Majesty's  Coiniuissioners  of  AVorks,  the  London 
County  Council,  and  u  lari^c  number  of  Cor- 
jiorationB  and  Local  Bodiea  tbrouj^liout  tha 
United  Kingdom. 

GEO.    G.    RUTT'Y, 

I  Contraotor, 

Bromley-by-Bow,  London.  & 


NINETEEN    MEDALS.  CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


ORUilNAL   MAKLHS   OF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address :  110  HIGH  STREET,  near  Manchester  Square,  LONDON,  W. 

S/.r.uil    l,:niis  for  Eiinnl.  <l/,i:l   I  •■:,.,  „l„r:.. 


^i 


JwLV  !),  1897.] 


AXD   rOTTXTY  ENGINEER. 


0/ 


WniB  LIDOS.— Jaly  19th.— StablinR,  oat  offloessnd  dwelling*,  for  the 
•  irbnn  district  oonncil.— Mr.  C.  H.  Cooper,  t.)(.i.c.m.,  »ir\.eTor. 

Wakefield.— July  20th. — Mam  i>ipc  Kowers  at  Outwood  nwl  Stanley, 
for  the  rural  district  council.— Mr.  V.  Mnssie,  i.M.i.c.e.,  engrincer. 

LiiicoL».— July  20th.— ChiiuQoy  and  work*  office  and  stores.— Mr. 
R.  X.  MacBrair,  city  Burveyor. 

C«0TD0».— July  2nth.— Repair  uf  Alcxandta-plKcc  and  Pcnn-road.— 
The  Borouffh  San-eyor. 

St.  E.%Lr.x'i.—  July  'jnth.— Varioaa  plant  for  the  sxtensiou  of  the 
municipal  electricity  worka.— Mr.  W.  J.  Jeevee,  town  clerk. 

KocHZBrti:.  — Jaly  2l6t.— Road  metal,  etc. —  Mr.  WiUiam  Bankn, 
v.x.i.c.E,,  city  sur\  eyor. 

SiTtsoixs.— July  21st.— Footbridge  ov.ir  the  nvcr  Mcdway  at  Leipb, 
for  the  rural  district  council.— Mr.  Thoraa.i  HinncU,  engineer,  8  Dclahay- 
rttreet,  Weatminster,  S.NV. 

XIoSMOiia.— July  21st.— Blue  limestone,  for  the  urban  distriol 
council.— Mr.  T.  R.  Oakley,  town  clerk. 

FtLiirowi.— July  21iit.— Shelter  in  the  cliffs,  near  the  tomi  hall,  for 
the  urban  dibtrict  council.— Chairman  of  the  General  Purposes  Com. 
mittee. 

Lit.— July  21»t.— Road  works  in  Calydou-road,  for  the  district  board 
of  works. — The  Clerk. 

BuiGLiswiDi,- July  21st.— Lajing  varioiu  pipe  sowers,  for  the  rural 
district  council. — The  Sur\'eyor. 

Aklisblix.- July  21st.— Granite,  ftinla  and  cravel,  for  the  nrban 
district  council.— Mr.  J.  H.  Bradford,  surveyor,  2  Rickford's-bill. 

W  IK  in  I  Lu.— July  22nd. — Steam  road-roller,  for  the  rural  district 
council.— Mr.  Frank  Mas.'^ie,  a.h.i.c.e.,  cn;^ncer. 

WouTttv.— July,2!nd.— LayinK  water  mains  at  Liberty-hill,  Nock- 
lanc,  near  tfao  church  at  Soannin^ton,  and  at  Storss,  for  the  rural  dis- 
trict council.— Mr.  G.  E.  Beaumont,  surveyor. 

Lewes. — July  24th. — Broken  blue  Guernsey,  Cherbourg  or  Bel^Tan 
granite  and  broken  surface-picked  flints.- Mr.  Montague  S.  Blaker, 
town  clerk. 

MA:rcaE!)[EB. — July  2Gth. — Compl»*tiou  of  sixty  dwellinj;  bouses  at 
LvKl^'e-street,  Junction-street  and  Maltou-street.— The  City  Sur\'eyor. 

CuELTUKQjtu. — July  28th. — Kursaal  and  municipal  offices  on  the 
Winter  Garden  site.— Mr.  K.  T.  Brydges,  town  clerk. 


NOTICES. 

ThK  SUBVEVUR  ANU  MlSIClPAL  AXD  CODKTY  £.%UI!CEEK 
may  be  ordered  direct^  through  any  of  ileserit.  Smith  y  Son's 
book-stalU^  or  of  any  neu-»ajent  in  the  Vnited  Kingdom. 
Applications  to  the  Office*  for  tingle  copin  by  pott  must  in  alt 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  pottage)  is  at  foliowt : 
Twelve  8ii  Three 

Months.  Mouths.  Month*. 

United  Kiugdom  15:.  Ts.  6d.         ..        I*.  M. 

Continent,  the  Colonies,  India, 
United  Btates,  Ic.    ISs.       ...       Ss.Od.        ...        te.  Sd. 

The  International  Xeics  Company,  S3  and  85  Duane-ilreet, 
New  York  City;  The  Toronto  .S'eini  Company,  Toronto;  and 
The  Montreal  News  Company,  Honlreal,  have  been  appointed 
agents  in  the  United  Stales  and  Canada  for  the  tale  of  The 
Si;bveyob.  .1  thin  paper  edtlion  is  printed  for  circttlttion 
abroad. 

KUITOBIAL,  fUBLISHING  AND  ADVKBTIKEMENT  OmclS     : 

ST.  BRIDE'S  HOUSE,  24  liHIDE-LANK,  FLEET-STREET. 

LONDON,  E.C. 

APPOINTMENTS  OPEN. 


MEETINGS. 

JULY. 
■  »,  U  and  10. — Associatiou  uf  Municipal  and  County  Engineei>  :  Annual 

Meeting,  in  London. 
9.— The  Prince  of  Wales  opens  the  new  Lambeth  Public  Baths,  Kenning- 

ton-road,  4. 
10.— Clerks  of  Works' Association  :  Annual  excursion  and  dinner,  at 

Reigatc. 
17.— London  County  Council :  The  Duke  and  Duchess  of  York  attend 

the  annual  review  of  the  MetrupoUton  Fire  Brigade,  Clapham 

Comiuon. 
20,  21,  22    and  23.  —  Association  of  Waterworks  Engineers:    Annual 

Meeting. 
22.— The  Duke  and  Duchesb  of  Fife  open  the  new  Hammersmith  Town 

Hall. 


BEXHILL  URBAN  DISTRICT  COUNCIL. 
Warned,  a  Surveyor's  Cleric.     He  uiojit  be  accuatomed 
to  keeping  the  wages  books  and  stores  accounts,  be  able  to 
uiake  tracings,  and  acccLStomed  to  the  general  roaiine  of  a 
surveyor's  office. 

Applications,  stating  age  and  salary  reqaircd  (nut  to  exceed 
£•50  |>er  aniiutii),  with  three  reoout  testimonials,  to  be  for- 
warded to  the  undersigned  not  later  than  Friday,  Julv  16, 
1897. 

GECRUE  BALL, 

Snrvoyor. 
Town'HaU,  Bexhill. 

July  6.  1897. 

pOUNTY  OF   STAFFORD. 
v>'        WANTED,  AX  ASSISTANT  SCRVEYUR  OF 
MAIX  ROADS. 
The    f?tiiffordshirc    County   Council    require    an   .\ssistuit 
Surveyor  of  Main  Roads,  to  devote  the  wliolo  of  his  time  to 
the  discharge  of  his  duties,  at  the  salary  of  £175  per  annam, 
to  include  the  keeping  of  a  horse  and  trap  and  nil  other  ex- 
penses except  stationei-T  and  postage. 


THE    PASTEUR    chamberland    FILTER. 

[1]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  water-borne  diseases.    2  Is  the  ONLY  FILTER  which  does  m 


MADE  TO  WORK  with  or  without  Pressure,  and  to  give  any  required  output.  KiLiiIiTioN.^^An-lii'.ii!;";  Xlr,;":).'"'" 


t      KHRIL.M 


ITm.  116  k  2161.  Tap  Filter 
with  Eartbnwr.  or  Crystal 
Reservoir.  From  31  6  each. 


Taklc  FiLTtn. 

So.  202. 

From  31  0. 


NoN.Pacaaunc  Cibtkhn  Filtkr 

No.  228. 

From  99  -  each. 


•A  REAL  PJfBVHXTATlVE  OF  WATKK  BOKXB  DISE.^^SB. 

—/.^ncel. 

Prolc.-sor  Sir  HENRY  E.  UOSCOB.  Ph.D..  K  K.S.,  m.\!:- 
"  Ordinary  Filtrn,  are  no  good  at  all ;  the  only  filter  that  protetta 
Iht'  w;iler"drinktr  from  tlif  irt-rrii?  is  tin-  Pasteur  titter." 

•THE  ONLY  FILTEK  THE  PKoFESslOX  C.VX  RBCOM 
liEiiD.--t/osm;i!. 

Th,.£r.(i.4  -l/jJifo.'  Journal  k>vs:-"THK  PKESENT  STATE 
OF  THINGS  IS  A  PCBHC  DANcSEK.  AND  HAS  TO  ANSWER 
FOR  IHB  LOSS  OF  MANY  LIVES.  ' 

Professor  E.  HAY  LA.NKESIEK.  F.K.S.,  says  :—"  Ordinary 
domestic  filters  are  worse  than  useless." 

"At  Lucknow  tiarracks  an  epidemic  of  cholera  occurred  in 
August.  I'M.  14:!  Here  attacked  out  of  6t  i  in  sis  weeks,  and  SO  died. 
On  official  investiKafion  it  w«  found  to  have  been  caused  by  tbe 
use  of  an  ordinary  filter." —  Timer  if  Indul. 

"Wherever  the  Pasteur  Filter  has  been  appliwl  typhoid  fer-r 
b»»  disappeared. '-M    DE  KKEYCINKT,  MinlsMr  of  WariFr»ne»v 

"  At  binan  barracks  83<  cases  of  typhoid  fever  occurred  in  th' 
three  years  before  Pasteur  Fillers  were  use<i ;  seven  cases  only  in  tlJ« 
following  four  yMTS.'  -General  ZURLIXDBN,  Minister  uf  Wat 
(France). 

Note. -THK  PASTBUR  FILTER  l.S  .\PPLIBU  TO  ii<.'.ix»> 

QUARTERS  OF  THK  FRE.NCH  ARMY.  • 

TheresulUof  practical  use  of  FASTECRimd  other  Biters  appear  l» 
Government  .in>i  .'.h-  r  re[K>rts.u  hicli  t-nn  l-i  qur.tr.l  imi  appli'-ation. 


^ole  Licencees  and  Makers      '   nc^FRIES  <&  SONS,  Ltd.,  147  HOUNDSDITCH,  LONDON,  E.C 


KiiRRI 

Gold    IMeclxal,   18B4,   IVIxa>aolaestei?< 


C.  &  E.   MILLAR'S  CELEBRATED 

West  Australian  Hardwoods 'Torbay.' 


sou:    IMPORTl-NCi     AUtMS:     MEttfRS. 


J.    TEMPERLEY   &  CO., 


7H  'KTT^  Gold     Medial,    1884,     Mazaol^c-ntcr-. 

?  JARRAH 


72   Bishopsgate   Street,    London,   E.C. 

Mesbrs.  J.  TE.Ml'EKLEY  a:  CO.  iir,  the  Sole  Imiwrting  AgenU  of  this  Brand  of  Timber.-,  and  the  only  firm  in  the  Kingdom  w  ho  combine 
ihc  importation  of  Karri  with  Jarnih. 

The  trade  oan  be  supplied  with  Timber  for  any  delivery  and  in  any  qtiantity. 

Tli..-e  'nmber.s  havu  been  used  ;i.-.  street  pavement  in  the  followinc:  towns,  and  have  proved  siiperior  to  all  others:  L0N1H)N  Bristol 
I'lyinouili.  Nottingham,  Liverpool,  HanokCirte.  Walsall,  Favcrsham  HaKtings,  .Manohestcr,  Glasgow,  EdinbuiKh.  Hull,  Huddcrsti.  il,  b««<l« 
U.iiwicli.  Kuijby,  Sunderland,  South  Shields,  jfcwcastle-on-Tyne,  Paris,  Havre,  and  Lyons. 

Sales  of  Timber  for  1895  e«ual  to  over  10,000,000  Paving  Blocks. 
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THE    SURVEYOR  AND  MUNICIPAL 


[JrLY  9,  1897, 


He  will  require  to  enter  upon  his  duties  at  an  early  date. 

He  must  hare  good  practical  knowledge  in  the  mainten- 
ance of  roads  and  be  accustomed  to  the  management  and 
organisation  of  labour. 

Applications,  endorsed  "  Assistant  Surveyor,"  stating  age 
(not  over  forty-fire),  present  occupation  and  past  experience, 
accompanied  by  testimonals  (not  more  than  three),  to  be  sent 
to  me  on  or  before  the  16th  day  of  July,  1897. 

Further  particulars  of  duties  and  terms  of  engagement  can 
be  obtained  on  application  to  me,  the  undersigned. 

JAMES  MONCUR. 
Chief  Surveyor  of  Main  Roads. 

County  Council  Buildings,  Stafford. 
July  5,  1897. 

■VrORTHALLERTON     RURAL     DISTRICT 
i-l  COUNCIL. 

APPOINTMENT  OF  SURVEYOR  OF  HIGHWAYS  AND 
INSPECTOR  OF  NUISANCES. 

This  Council  invite  applications  for  the  appointment  of 
Surveyor  of  Highways  and  Inspector  of  Nuisances  for  their 
district,  which  contains  about  164  miles  of  road ;  forty-two 
parishes  ;  acreage.  33,099 ;  population,  7,470. 

The  person  appointed  will  enter  upon  his  duties  on  the  25th 
August  next,  and  will  be  required  to  devote  the  whole  of  his 
time  to  the  duties  of  his  office. 

Salarj'  as  Surveyor  of  Highways  £80,  as  Inspector  of 
Nuisances  £60  per  annum. 

There  will  be  an  Assistant  Surveyor,  at  a  salary  of  £30  per 
annum. 

Applications,  marked  "  Highway  Surveyor,"  in  candidates' 
own  handwriting,  stating  age  and  previous  occupation,  and 
accompanied  by  copies  of  not  more  than  tlu'ee  testimonials  of 
recent  date,  must  be  sent  to  me  not    later  than  the  27th  inst. 

Canvassing  will  be  deemed  a  disqualification. 
(By  order  of  the  Council) 

WM.  FOWLB, 

Clerk. 

Northallerton. 
r~        1st  July,  1897.  

BARRY  URBAN  DISTRICT  COUNCIL. 
Wanted,  at  once,  a  Temporary  Assistant  Snneyoj', 
competent  to  prepare  plans  and  sections  and  to  take  out 
quantities  for  various  works,  in  the  offices  of  the  above  council. 
Applications,  stating  age,  experience,  &c.,  mast  be  sent,  in 
candidates'  own  handwriting,  accompanied  with  copies  of  not 
more  than  three  recent  testimonials,  to  the  undersigned. 
Salary,  £2  per  week. 

(Bv  order) 

J.  C.  PARDOE,  .\.M.i.(  .!•:., 

Surveyor  to  the  Council. 
Coiniuil  Otfices,  Holtun-ioad,  Barrv  Dock. 
Jiilv  .5,  1897. 


TENDERS  WANTED. 


CITY  OF  ROCHESTER. 
CONTRACT  FOR  ROAD  METAI.,  &r. 
The  Corporation  are  prepared  to  receive  tenders  for  the 
supply  of  the  undermentioned — viz.,  700  tons  broken  Blue 
Guernsey,  Aldemey  or  Quenast  Granite,  80  tons  Cherbourg 
Quai-tzite,  350  tons  broken  Kentish  Rag  Stone,  3.50  cubic 
yards  surface-picked  Flints,  180  cubic  yards  Ayleaford  Sand, 
180  yards  Aylesford  Gravel,  50  lineal  yards  6-in.  by  12-in. 
edge  Norway  Granite  Curb,  50  lineal  yards  flat  ditto,  100 
lineal  Y.ards  6-in.  by  12-in.  edge  Kentish  Rag  Curb,  and  10 
tons  4-in.  Norway  Granite  Cubes. 

Specifications  and  forms  of  tender  can  be  obtained  on 
application  to  Mr.  William  Banks,  a.m.i.c.e..  City  Surveyor, 
Rochester. 

Sealed  tenders  are  to  be  delivered  at  my  offices,  a.s  below, 
before  4  o'clock  on  ^Vednesday,  the  21st  July.  1897. 

Tlie  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 

APSLEY  KENNETTE, 

Town  Clerk. 
Guildhall,  Rochester. 

8th  July,  1897. 


u 


RBAN    DISTRICT    COUNCIL 

BOROUGH. 


OP    GAINS- 


Waferit'orks  E.rfensioii  1896-7. — Contracts  Nos.  1,  2  and  3. 
Extension  of  Time. 


TO   CONTRACTORS,  IRONFOUNDERS   AND    OTHERS. 

The  Urban  District  Council  of  Gainsborough  invite  tenders 
for  the  undermentioned  works: — 

Contract  jVo.  1. — The  casting  and  delivery  of  about  1,733 
lineal  yards  of  14-iu.  cast-iron  Pumping  Main,  and  all  special 
castings  connected  therewith. 

Contract  Ko.  2. — Excavating  trench,  laying,  jointing  and 
carting  1,733  lineal  yards  of  14-in.  cast-iron  Pumping  Main 
from  the  waterworks  to  the  new  reservoir  at  Summer  Hill, 
Gainsborough,  and  other  works  connected  therewith,  inclu- 
ding the  providing  and  laying  of  all  the  air  reflux  and  stop 
valves  required. 

Contract  No.  S. — The  construction  of  an  open  service  reser- 
voir of  about  1,000,000  gallons  capacity  at  Summer  Hill, 
Gainsborough,  together  with  all  pipes,  valves  and  other  works 
connected  therewith. 

Plans  and  sections  may  he  seen  and  a  copy  of  the   apecifl- 


GQNOLLY'S  Improved  "  TOLMER  "  SYPHON  FLUSHING  CISTERN 


kTrisvv  roR. 


IS  THE  MOST    PERFECT  W.W.P. 
ON    THE    MARKET. 

Certain    in    its    Action-  Flushing    Two    Gallons 

of   Water  in    Four  Seconds. 

IS    ABSOLUTELY    SILENT. 

UuHl-t'  otliLT  Cisitrns,  Ciinnot  fail  thnmgh 
Oxidation,  aiul  has  uo  Valves,  Rubbers,  or  Seatings 
to  get  out  of  order. 

Can  be  used  as  a  back  action  Cistern  and  in 
poaitions  where  little  c  no  fall  exists,  as  it  does  not 
require  a  down  pipe  to  ensure  a  discharge  of 
contents 

Conform  with  the  Regulations  and  Require 

ments  of  the  Water  Companies. 

ENOBMOUii  Sale.         Hundrehs    of   Unsolicited 

Testimonials. 

Illustrated   Frier   fAf:t   and    Particxdars    on 

application    to 


HENRY    CONOLI-Y    &    Co., 

42  HAMPSTEAD  ROAD,  LONDON,  N.W. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


Estimates     Given    for    nil     tenuis    of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  JIAN'UFACTURERS  OF 

GALVANIZED  CISTERNS, 

H.W.     T.ANKS 
16    Upper    Thames    Street,    LONDON,    E.G., 

And     at     LIVERPOOI-     and     GLASCOW. 


-T  *rii,l^ili  rt  ovEi;  n  M.r   «  rrv  ;  rrr. 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGKAriU;D     I\     BEST     STYLE     AND     WITH     GREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

AECHITECTS'    AND   SIRVETORS'    LITHOGRM'HEFS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.G. 

MliERAI    UISI-OUNTS.  ACCORDINH  TO  ARRANGKMKNTS. 


EASTWOOD  &  CO.,  LIMITED. 

Head    Office:      BELVEDERE    ROAD,    LAMBETH,    S  E. 

BRICKS.   LIME.    CEMENT. 


In  any  Quantities         For  Prices  apply  tc  above  address. 


Jnr.Y  9,  1897.] 


AND  COUNTY  ENGINEER. 
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cations,  bills  of  (juantities  and  srliednle  of  prices  may  be 
obtained  on  application  to  the  oiuicrgif^ned  on  payment  of  2 
guineas  for  eacli  set,  which  will  l»c  returned  on  receipt  of 
the  paper,  supplied,  inclading  a  boniX-tiii^  and  properly  filleil. 
np  tender. 

Tenders,  within  a  scaled  envcliii>e,  separate  for  each  con- 
tract, addressed  to  Decimas  M.  Kobbs,  Ksq.,  clerk,  Coancil 
Offices.  Gainsborough,  and  endorsed  "  'r«'uder  for  Cuiitract 
No.  I,  2  or  3,"  as  the  case  mav  be,  must  roach  the  Clerk  be- 
fore noon  on  Wednesday,  the  14tli  July  next. 

The  Council  do  not  bind  themsih  I's  to  accept  the  lowest  or 
any  tender. 

HEXRY  RILEY, 
Engineer  and  Surveyor  to  the  Council. 

Council  Uffices,  Gainsborough, 
l.'ith  June,  1807. 


LUTON  RURAL  niSTRICT  COUNCIL. 
The   above   Council    invite   tenders  for    the  supply  of 
Slag  for  the  year  r-nding  :!lst  March,  189H,  to  be  delivered  in 
accordance  with    loruis   of  contract   to   be    obtained   of   the 
nndcrsigiicd. 

TendeiTi  and  ^-alnples  to  reach   the  Clerk  U)  the  Council  not 
later  than  Sat\ii'day,  17th  July  ne.xt. 

The  Council   do  not  bind   themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 

JOHN  ANSTEK, 

Snr^-eyor. 
Office,  Dunstable,  Beds. 
2tith  June.  1H97. 


pOUNTY  BOROUGH  OF  BIRKENHEAD. 
KLECTRW  LIOHTiya  OF  WOODSIDE  FERRY. 

TO   EN'OI.N'KERS  A.NU    ELECTRICIAN.S. 

The  Coriioration  of  Jiirkenhead  are  prepared  to  receive 
tenders  for  the  VViringand  I.ightingby  Electricity  of  tlieabove. 

Plans  can  be  seen  on  and  after  the  .^th  July,  I8!»7,  nml  a 
copy  of  the  general  conditions  ami  specification,  with  form  of 
tender,  can  be  obtained  after  the  same  date  on  payment  of 
the  sum  of  1  Guinea  (to  be  returned  on  receipt  by  the  Cor- 
poration  of  a  hon&-tiiie  tender),  at   the  Town   Clerk's  <  ffiee. 


Town    Uall,    Birkenhead,  or  at   the  office  of  Mr.  James  N. 
Shoollired,  .mku.inst.c  .e.,  47  Victoria-street,  London,  S.W. 

The  Corporation  do  not  bind  ihemBeWee  to  accept  the  lotrest 
or  any  tender. 

Tenders,  which  must  bo  on  the  prescribed  form,  s<M>le<l  and 
endorsed  "  Tender  for  Electrical  Wiring  and  Lighting  of  Wood- 
side  Kerry,"  must  reach  nie  not  later  than  12  o'clock  noon  on 
Tuesday,  the  20tli  July,  1897. 

(  By  order) 

ALFRED  GILL, 

Town  Clerk. 
Town  Hall,  Birkenhead. 

:K)th  June,  1897. 

BOROUGH  OF  LEWE.S. 
TO  STONE  MERCHANTS,   FARMERS,  Ac. 
The  Town  Conncil  of  this  Hurougb  invito  tenders  for  the 
supply  of  4.50  tons  of  2-iu.  Broken  Bloe  Gaernsey,  Cherbourg 
or  Belgian  (iranitc,  75  tons  of  Coarse  Granite  Screenings,  and 
SIX)  tons  of  Broken  .Surface-picked  Flints. 

Forms  of  temlcr  and  spci'ificiiion  may  )>e  had  and  any 
liirther  information  obtaineil  ai  the  Borough  Surveyor's  office, 
Town  Hall,  Lowes. 

Se  ilcd   tenders,  endorsed  "  Tender  for ,"  must  be  left 

at  my  offificou  or  before  the  24th  July,  1897. 

Power  is  reserved  to  reject  the  lowest  or  any  tender. 
(By  order) 

MONTAGUE  S.  BLAKER, 

Town  Clerk. 
Town  Clerk's  Office,  Lewes. 
:!rd  June,  1S97. 

WAKKb'IKLD  RURAL  DISTRICT  COUNCIL 
TO  CONTRACTORS. 

The  Council  are  prepared  to  r('cei\e  tenders  for  the  eon- 
si  ruction  of  Slain  I'ipe  .Sewcis,  1,717  yards  in  length,  for  the 
drainage  of  varions  parts  of  the  townships  of  Ontwoo*!  and 
Stanley,  together  with  the  necessa'y  manholes,  lampholes  and 
other  appurtenant  work. 

Plans  anil  specification  may  lie  seen  and  forms  of  tender 
obtained  at  the  office  of  Mr.  Frank  M.issie,  assoc.m.ixst  c  »:., 
on  and  after  Saturdsy,  the  Itlth  July,  on  payment  of  the  snm 
of  2  (iu'nea,",  which  snm  will  be  returned  on  receipt  of  a  '.../Jii- 
fiih'  tender  aod  the  docnni-nts  supplied   for  that  pnrpo.-^e. 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,     Samples    and    Full    Particulars    froc    on    application    to— 

&  OO.,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG     WOOU     WORKS,    KIRKINTILLOCH,     near     GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2 - 

40  by  27 „         3  - 

53  by  31 „         -i- 

r'opi<'MiioHC.<)i«e(,f50b((40,  fci/fiir.in<»<>meii'. 

COPIES    BY    WHITE    LINE 
PROCESS, 

Usually  tcrmecl   Blue  Prints. 

30  by  22  per  copy,  X  6 

40  by  27 „       2  e 

53  by  31  „       3  6 

J.  HALDEN  &CO., 

8   ALBERT   SQUARE,  MANCHESTER. 


.^*    ^    '"%. 


FIRE 


^LONDON  &  ^ 
iXANCASHIREy 


'% 


Siib^^ciibcd  Capital 

Head  Offices 


£2,127.500. 


/  45  DALE  STREET,  LIVERPOOL, 

I  73 T'  76  XING  WILLIAM  STREET,  LONDON. 

l.ibtnil    f.>mmi>8ii>n    all,i«.-,l     I..     SURVEYORS 
BUILDERS  and  ARCHITECTS,  Im>    inir...in.i..  m  ..t 


C.WOOLLISCROFT&SON, 


HANLEY, 

STAFFS. 


KOORS 


tTD. 


liluitra- 
pplioation. 


i.iriioi;n.vriii:ii  :iii  i.s  ok  giANrii  ii  i 

.^!A^l■SCHIPV  CiO'lK-.   "t    llRAWINtlS.    Tk»»    N.-. 

Phot.*  Ci'i'i  :s  .tu't  PiioT^t  l.iriimihii->n.^ 

ROBT.   J.    COOK   A-    H.\MM(>M», 
l>ra/UmeK,  Ltth.^raft\er3,  .\  .W.ir  .!/.,■  frrj^ 
L'A  1  T.THILL  St..  BniiADWAV.  WismiNsim 
Trirpluillr  No.  :lts&. 
Tr'rgrmpliio  Ailtln'U:  "CartooKi,  i  umli.n 


IlVIF»ROYED         DRAIN         CLINOMETER. 


HHtCK 


With  1-:: 


miiiiK 
,!(../  (■„■ 


U   7b.  6d., 


THIS  Drain  Cllnonit>t4'r.  which   ti  «  tiiorttnglil.v  wi-ll-niA(1t<  sivl  rrllnlile 
iii>trunu'nt,  if  ii)t4>ni1t-tt  for  tht>  ute   of   Diiil.lm.    Mi^ticnl   liffit^r*  ol 
Mp  .iIiIi.  S-inltary  Inip<vtor*  aint  ntlirn  for  t.»*Iingtlir  fiopr  of  .train  plprt. 
Till- .irc  It  Itxct  Al  t))i<  •Atn-ini' ciul  of  thr  L'liiuimi-|cr  •.>  a*  t.>iillo\.  ol  a 
'V.'  rrjiiliiiK  alul  difttinrt  iir.vtiiatlou,  anti  is  illvlilt'^1  on  ono  clflc  loili'lfrrr. 
"I  quarter  degree*,  aud  on  tlie  other  e«lge  t.>  gr.-ldfenta  of  1  in  W,  I  In^O.  1 
:!  10.  I  in  .-<0.  1  in  W.  1  In  ;u  ami  I  in  90. 

Till  .-x.iiuftliiifTil  it  by  iioMUB  of  a  nut  an.l  t^ilt.  working  againtt  .i  .j.iral 
Till-  "  I)ul)Mi>  ■'  iit  en'iunti  ami  divltletl. 

Clinometer  it  made  of  teftk  and  nicely  finlihe«t.  Mid  mrttnrr* 
I  till 
£1   -J.  ed.:    Willi   M.iKn.tl,-  Conifatt  iMra  H.  6d. 
;.  .f   f  "-r   ..n    .r/.;./i.-rtf,. 


Sole  Maker    W.  H.  MARLING.  Mathematloal  Drawing  A  Surveying  Inatrument  Manulaoturar,  47  Flnaktiry  Pavamont.  Lanilen,  E.O. 
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THE    SURVEYOR. 


[Jdly  9,  1897 


Tenders,   properly   endorsed   "Tender    for    Outwood   and 

Stanley  Drainage,  Contract  No.   12,"  to  be  delivered  to  me 
not  later  than  Tuesday,  the  20th  July,  1897,  at  5  o'clock  p.m. 
The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

H.  BEAUMONT, 

Clerk  to  the  said  Council. 

Tetley  House,  47  Kirks'ate,  Wakefield. 
July,  1897. 

LINCOLN  CORPORATION. 
TO  BUILDERS  AND  CONTRACTORS. 
The   Electric   Light   Committee   are   prepared   to   receive 
tenders  for  the  Electricity  Works,  Offices  and  Stores  on  Bray- 
ford  Side  (north),  Lincoln. 

Plans  and  specifications  can  be  seen  and  forms  of  tender 
and  quantities  obtained  at  my  office  on  payment  of  1  Guinea, 
which  will  be  returned  upon  receipt  of  a  bon&-fi<Ie  tender. 

Sealed  tenders,  endorsed  "  Tender  for  Works,  &c.,"  to  lie 
sent  in  to  me  bj-  the  20th  July. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
R.  A.  MACBRAIR, 

City  Surveyor. 
City  Surveyors  Office,  Lincoln. 
July  5.  1897. 

BISHOPS  STORTKORD  URBAN  DISTRICT 
COUNCIL. 
TO  ENGINEERS. 
The  Council  invite  tenders  for  the  execution  of  certain 
Repairs  to  their  Engines  at  the  sewage  pumping  station  and 
the  waterworks,  according  to  the  specification,  which  can  be 
seen,  and  form  of  tender  obtained,  at  the  office  of  the  Sur- 
veyor of  the  Council. 

Tenders,  endorsed  "  Tender  for  Engine  Repairs,"  to  be  sent 
to  me,  the  undersigned,  by  10  a.m.  on  Saturd.ay,  the  l7th  inst. 
The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
(By  order) 

WILLIAM  GEE, 

Clerk. 
Conncil  Offices,  Nortlistreet,  Bishops  Stortford. 
Ju]y  1 ,  1897. 

LINCOLN  COHPORATION\ 
TO  BUILDERS  AND  CONTRACTORS. 
The   Electric    Light    Committee   are   prepared   to   receive 
|.enders  for  the  erection  of  a  Tall  Chimney  on   Br.ayford  Side 
/north)  Lincoln. 


Plans  and  specifications  can  be  seen  and  forms  of  tender 

and  quantities  obtained  at  my  office  on  payment  of  1  Guinea 
which  will  be  returned  upon  receipt  of  a  bon&-fide  tender. 

Sealed  tenders,  endorsed"  Tender  for  Chimney,"  to  be  sent 
to  me  by  20th  July. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
R.  A.  MACBRAIR, 

City  Surveyor. 
City  Surveyor's  Office,  Lincoln. 
July  5,  1897. 

URBAN  DISTRICT  COUNCIL  OF 
DARTFORD. 
TO  CONTRACTORS  AND  OTHERS. 
The  Urban  District  Conncil  of  Dartford  invite  tenders  for 
the  erection  of  an  Oak  Paling  Fence,  with  Iron  Posts,  along 
the  boundary  of  the  Grammar  School  property  in  Shepherd's- 
lane,  Dartford,  in  accordaitce  with  plans  and  specification 
prepared  by  the  Council's  Surveyor,  Mr.  AV.  Harston,  a.m.i.c.e., 
and  which  may  be  seen  at  his  office,  High-sireet,  Dartford. 

Forms  of  tender  can  be  obtained  from  the  Surveyor  on 
payment  of  £1  Is.,  which  will  be  returned  on  receipt  of  a 
hnnd-fide  tender. 

Tenders,  endor.ied  "  Tender  for  Fence,"  must  be  delivered 
to  me.  the  iinder.signed,  not  later  than  Thursday,  the  15th  day 
of  July,  1897. 

The   person  whose  tender  is  accepted  will  be  required  to 

execute  such  contract  and  bond,  .and  to  provide  such  sureties 

for  the  due  execution  of  the  work,  as  the   couticil  may  desire. 

The  council  do  not  lu'nd  tliemsolves  to  accept  the  lowest  or 

any  tender. 

(By  order) 

.1,  C.   HAYWARD, 

Clerk. 
Sessions  House,  Dartford. 
26tli  June,  1897. 


ADVERTISEMENTS. 


P. A. S.I.  (by  exam.)  gives  six  field  les.sons  foi- 
March  exam.  Fee,  1  guinea.  Chain,  theodolite  .and 
level.  Good  opportunity ;  closes  August. — CorxcELt,  .'^2 
R.edland-grove,  Bristol. 

UANTiTIES,    &e.,    LITHOGRAPHED    ac-cn- 
rately  and  with  despatch.    METCHIM  &  SON,  20  Par- 
liament-street, London,  S.W.,  Surveyors'  printers  and  sta- 
tioners.    "  Quantity  Surveyors' Tables,"  1897,  6d.;  post,  7d. 
In  leather,  Is.;  post.  Is.  Id. 


THE  NEW  EXPANDED  METAL 


Meshes  from  fth  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  ,',,th  in.  thickness  of  Steel. 

i-'OR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

importrint  Builiiinji^,  botli  I'lililicainI  Pri\,\to,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  i'  inches  thick,  with  Expanded 

_MptaI  Lathing;.     Fin-pi  rmf,  \ctriiin-pr(ioi,  ;ind  practically  sound-proot". 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs. 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  mo.Jdings,  encasing  columns 
girders,  &c.— no  craelting  or  falling  aA\ay  of  plaster  to  he  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advantages  of  tliese   will  be  bi-ller   i in il--r stood   by  pernsal  of  tlie  T?i-poM 
hereinafter ref'    -ed  to,  ■     .         , 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.- -Cement  apphed  to   Ex- 
panded Metal  is  not  liabln  to  craiic  or  f^ill  away  through  changes  of  temperature. 

FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  to 

the  Royal  Parks,  leading  Hailway  t'onipaniis  anil  lamiril  Kst.ites  throughout  the  Kingdom. 

ORNAMENTAL.   STRONG.   CHEAP, 


OTHER  USES  FOR  EXPANDED  METAL.- These  are  innumerable.    It 

tan  be  used  wherever  lattice-work  is  rrqnircd.  troni  a  letter  rack  to  a  lift  siiaft,  for  garden 
I'ordering  and  archways.  Is  highly  ornanienial  and  exceedingly  dnrablu,  having  no  ,joint> 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  consideraWy  cheaper,  strength  for  strength 
than  any  other  description  of  metal  latt  ice-work. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  effect  is  very  pleasing,  and  lure  again  the  absence  of  joints  gives  great  duralu'ity  to  th« 
metal,  and  the  rapi'liiy  <if  nianufactnre  iillows  of  v<'rv  low  prices. 


CATALOGUES  AND  PRICE  LISTS  can  be  obtainpd  on  application. 
Also  copy  ofa  UEPOIiT  by  an  EMINENT  FIKM  of  KNGINEEUS  on  the  u>c  otKXPANDBD 
METAL  IN  CONCliETB.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UPPER    THAMES  8TP,EET,   LONDON,  E.G. 

Telegraphic  Address,  "  Distend.  London  "  Works— WEST  HARTLEPOOL.  Telephone  ^■o.  1829. 
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THE    SURVEYOR   &    MUNICIPAL   &   COUNTY    ENGINEICR. 


[JuLV  9,  1897 


MUNICIPAL   ENGINEERS    AT    STAFFORD      ILLUSTRATING    M„     DLACKSHAWS    VM'Eli    ON    THE    ■•  CORPORATION    liATH 
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The  Surveyor 

Hub  nDunictpal  anb  County  Enoincet. 


Vol.  XII.,  No.  287. 


LONDON,  JULY  16,  1897. 


Weekly,  Price  3d. 


^ssnnatinn  ai  illuniripal  anb  Cnunty  engineers. 

ANNUAL      MEETING      IN      LONDON. 


'rhe  nnnunl  inPptinK  in  Lomlnn  Inst  wrr-k,  ol  which  wf  re- 
piirtptl  part  of  thi'  procei'ilinns  in  onr  Inst  issiio,  wns  hiRliIy 
Rnrrossfal,  the  papers  and  difcnssions  hr-iiin  full  of  interest. 
Had  time  permitted,  no  doubt  many  of  the  discnssions  might 
have  been  considerably  proloni^ed.  There  was  a  strong 
muster  of  members,  members  of  council  and  past-presidents, 
as  will  be  seen  from  the  following;  list  of  those  present : — 
Prpsidknt  :  Sir  A.  R.  Binnie,  London. 
Past  Presidents?  Messrs.  L.  Angell,  West  Ham;  H.  P. 
Boulnois,  Liverpool;  J.  Cartwrighl,  Burv  ;  J.  T.  Eayrs,  Bir- 
minsham;  E.  R.  S.  Escott,  Halifax;  A.  M.  Fowler,  Man- 
chester; C.Jones,  Ealinfj;  .1.  Lemon,  Pmthampton ;  J.  Lobley. 
Hanley ;  P.  J.  C.  May,  Brighton  ;  T.  de  Coiircy  Meade,  Man- 
chester; and  E.  Pritohard,  Birmiriham. 

Vicb-Presidemts:  Messrs.  C.  ii.  Lowe,  Hampstead ;  and 
0.  0.  Robson,  Willesden. 

Members  of  Cocncil  ;  M?  rs.  J.  P.  Barber,  Islington; 
J.  W.  Cockrill,  (ueat  Yarniith;J.  Cook,  Lancaster;  J.  H. 
Oox,  Bradford;  A.  Creer,  'I'.nk;  A.  T.  Davis,  Salop;  J.  Hall, 
Chelrenhnm;  W.  Harpnr,  < '  irdiff ;  E.  P.  Hooley,  Nottingham; 
G.  B.  Laffan,  Twickenhnin  ;  J.  Paton,  Plyraonth  ;  J.  S.  Picker- 
ini?,  Xnneaton;  S.  S.  Pla'.t,  Rochdale;  T.  W.  8tainth..rpc, 
Eston ;  W.  E.  0.  Thomas,  \eath  ;  W.  Weaver,  Kensington; 
G.  R.  W.  Wheeler,  Westminster ;  and  T.  Cole,  secretary. 

Membrrs:  Messrs.  C.  Abarrow,  Johannesburg,  S.A. ;  A. 
B.  Aobworth,  Jlilton-next-Sittinebourne ;  C.  J.  F.  Allin, 
Smethwick;  G.  R.  Andrews,  Johannesburg,  S.A. ;  W.  K.  L. 
Armytasre,  Yeovil;  W.  B.  G.  Bennett,  Souihampton ;  R.  B. 
W.  Berrinijton,  Wolverhampton;  W.  N.  Blair,  St.  Pancras  ; 
G.  Boden,  Romford ;  J.  W.  Bradley,  Wolrerhampton ;  W. 
Brooke,  Strood  ;  J.  W.  Brown,  West  Hartlepool;  T.  F.  Bunt- 
ing, Maidstone ;  S.  E.  Burgess,  Sioke  Newington ;  F.  S.  Button, 
Bornley;  D.  Cameron,  Etetor;  A.  H.  Campbell,  Canterbury  ; 
K.  F.  Campbell,  Stockton;  H.  Card,  Lewes;  J.  Chadwick, 
Fenny  Stratford;  T.  Charles,  Harrow;  J.  Clare,  Sleaford  ; 
H.  J.'Clarson,  Tamworth  ;  C.  H.  Cooper,  Wimbledon  ;  W.  W. 
Cooper,  Sloagh;  W.  Santo  Crimp,  Westminster;  J.  A.  Crow, 
ther,  Bootle;  W.  D«wson,  Leyton ;  J.  R.  Dixon,  Shoreditch  ; 
P.  Dodd,  Wandsworth  ;  G.  E^ton-Shore,  Crewe;  W.  C.  Ed- 
dowes,  Shrewsbury;  R.  E.  Ellis,  Madras;  T.  Farrall,  Sher- 
bourne  ;  R.  Fiiidlay,  Plnmsiead  ;  A.  0.  Eraser,  .-Mlerton  ;  H. 
Frost,  Karuham  ;  S.  G.  Gamble,  London  ;  H.  H.  Gammell, 
Perry  Barr;  T.  0.  Golder,  Deal;  A.  D.  Grcarorex,  West 
Bromwich  ;  J.  Gregaon,  Padiham  ;  S.  S.  Griinley,  Hendon  ; 
J.  Hiiigh,  Abergavenny;  T.  Henry,  E<8t  R>!iford ;  Geo. 
Hodson,  Louirhboronifh;  G.  F.  Holt,  Roml'cird;  W.  H. 
HopkinBon,  K'-ighley;  G.  J.  Hunt,  Dorchester;  J.  H.  Jevons, 
Hertford;  Lieut. Col.  A.  ,S.  Jones,  Fincliumpsteiid;  J.  Kemp, 
Hampton  ;  H.  G.  Key  wood.  Maldun  ;  G.  W.  Lacov,  Saffron 
Walden ;  J.  T.  Landless,  Nelson;  W.  H.  Leeie,' Bedford ; 
T.  L.  Lewis,  Bristol  ;  J.  Manley,  Wokingham ;  J.  Mann, 
Sevcnoaks ;  C.  Slason,  St.  Martin-in-the- Fields;  F.  Masaie, 
Wakefield  ;  T.  E.  W.  Mellor,  Tnnbri'lge  Wells;  J.  W.  Metcalf, 
Newmarket;  F.  Newman,  Ryde  ;  G.  R.  Norrish,  Sonthwnrk; 
G.  H.  Pickles,  Burnley;  J.  T.  Pilditch,  Battersea;  J.  Pollard, 
Westminster;  J.  Price,  Birmingham;  E  J.  Reynolds,  Friern 
Bamet ;  H.  Richardson,  Axton  Manor;  W.  H.  Savage,  East 
Ham;  J.  E.  Sharpe,  Clithoroe ;  G.  H.  Shipton,  Oldliury  ;  E. 
J.  Silcook,  King's  Lynn;  J.  F.  Smillie,  rynemoulh;C.  C. 
Smith,  Sutton;  W.  H.  Smith,  London;  J.  P.  Speneer,  New- 
castle; W.  Spinks,  Leeds;  S.  Stead,  Rarrowgate  ;  F.  Sumner, 
Hennondaey;  R.  J.  Thomas,  .Vylesbury;  J.  A.  P.  Wnddington, 
Whitochapol;  T.  Walker,  Croy'iLm  ;  W.  Welbnrn,  Middloton  ; 
0.  II.  Wild,  I.ilileborongb  ;  II.  D.  Williams,  Ogmoro ;  G. 
Winship,  Abingdon;  0.  E.  Winter,  St.  (iiorgn-tlie-Martyr, 
Southwark;  A.  R.  Wood,  TiiuHlall ;  R.  0.  Wynne-Roberts, 
Oswestry  ;  and  F.  Yates,  Watetlcio. 

Oradoatks  :  Messrs.  J.   II.   Bliiard,  Southampton;  W.  J, 
Steele,  Tottenham  i  and  H.  Yarwood,  Rochdale. 

Visitors:  .Messrs.    E.    H.    Bniloy,  Leamington  j  T.    Best, 
Founy  Stratford;    C.    H.    W.    Biggg,  London;  W.    Brown, 


Brighton  i  N.  W.  Urushlield,  London  ;  W.  J.  Uibdin,  London  ; 
J.  Holt,  Littleborongh  ;  C.  C.  Keep,  Nottingham  ;  C.  J.  R. 
Maurice,  Aylesbury  ;  F.  T.  McDowell,  Leicester  ;  J.  C.  Mollira, 
London;  W.  Paton.  London;  J.  Phythian.  Manchester;  O. 
W.  Reid.  Stafford  ;  S.  Rideal,  London  ;  G.  Thadichum,  London  ; 
G.  H.  Terrall,  Newmarket;  and  P.  Watson,  Heston. 

We  append  a  statement  of  receipts  and  expenditure,  and  of 
assets  and  liabilities,  which,  owing  to  pressure  of  time,  we 
were  prevented  from  publishing  last  week  in  connection  with 
the  annual  report  of  the  council : — 

.ST.ITKMENT    OF     RECEIPTS   ANT)     FXPESDITUBE    FOR     THE     TPAh 
ENDED  APRIL  30,  1897. 


Balance  at  bank,  .May  1,  1896      . 

164 

5 

rf. 

Balance  of  petty  cash  from  last  accotint 

1 

4 

11 

Entrance  fees 

97 

13 

0 

Subscriptions 

602 

16 

3 

New  graduates 

5 

B 

0 

Subscriptions  in  advance 

13 

2 

C 

Arrc.'us 

70 

" 

0 

Sale  of  "  ProceeclingH  " 

13 

1 

7 

Examination  fees... 

187 

11 

0 

Interest  on  Stock... 

16 

11 

8 

£1,122 

0 

4 

Eireniliturf. 

t; 

d. 

Reports  of  meetings 

59 

17 

0 

Examiners'  fees  and  expenses   .  . 

53 

11 

4 

Auditors' expenses           

3 

8 

0 

Secretary's  salary,  rent,  itc. 

200 

0 

0 

Annual  meeting  expenses 

22 

12 

1 

District  secretaries'  expenses 

5 

18 

s 

Premium    ... 

10 

0 

0 

Sundries  :  Donation  to  superannuation 

confer- 

ence,  £6  5s.;  typo-writer,  £16  6s.  6d 

;  West- 

minster  Town    Hall,   f«e    for    mee 

ing, 

in 

advance,  £2  2s 

23 

12 

6 

Messrs.  Clowes  (Vol.  xiii.  and  other  printing) 

206  18 

0 

Printing,  stationery 

39 

6 

9 

Messrs.  Spraeae  &  Co.  (illustrations)  . 

3 

17 

fl 

Petty  cash;  Postages,  £41  ISs.  3d.;  traTclliii-, 

£4   lOs.    Id.;  examination  and   meeting 

e.\- 

peases,  £14  18<<.  Ud.;  general,  £19 

16s. 

"d.: 

in  hand,  £1  lis.  8d.     ... 

H2 

14 

*i 

Bankers'  charges  and  commission 

0 

11 

9 

Balance  at  bank,  .May  1,  1897 

411 

2 

3 

£1,122 

0 

4 

STATEMENT  OF  ASSKTS  AND  LI.\niI  ITIRS. 

Liabil'tiet. 

£ 

1. 

tl. 

Estimated  liability  on  Vol.  xiiii. 

V) 

0 

0 

Sundry  printing,  stationery,  ito. 

12 

0 

0 

Reporting 

6 

fi 

0 

Sundry  creditors    . 

S 

0 

0 

Balance 

1.1  W7 

14 

11 

£1,119 

0 

11 

A  f  lifts. 

i.' 

*. 

J. 

Balance  at  bank 

411 

3 

3 

£490  Sonthampton  Corpomtion  Stock 

.•.2!t 

1 

0 

Snbsoriptions  in  arrear,  £100   10s.  8d. 

less 

OO 

per  cent,  bad,  £63  16s.  Sd.       .. 

.-42 

16 

3 

"  Proceedings  "  in   stock,  £263  9s.  8d., 

less 

60 

per  cent.,  £162  Is.  7d 

101 

7 

s 

Office  furniture    

28 

0 

0 

Balance,  petty  cash  In  hand 

1 

11 

a 

£1.119 

0 

11 
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THURSDAY'S 

It  will  be  remembered  that  in  our  last  issue  we  reported 
tbe  geueral  proceedings  of  Thursday,  but  were  only  able  to 
give  the  first  of  the  three  papers  read,  that  of  Mr.  Dibdin. 
Some  additions  made  to  his  paper  were  not  contained  in  the 
advance  proof  supplied  to  us,  and  from  which  we  set  the 
paper  np.  In  speaking  of  the  table  of  analyses  of  samples 
ofsewage  effluents  and  filtrates  from  the  Sutton  sewage  works, 
Mr.  Dibdin  remarked  that  from  the  average  results  of  the 
analyses  it  would  be  seen  that  the  matters  in  suspension  in 
the  crude  sewage  were  reduced  in  the  filtrate  from  the  bac-  { 
leria  tank  to  278  grains  per  gallon,  and  were  still  farther  j 
reduced  to  0725  grains  per  gallon  in  the  final  filtrate  from 
the  coke-breeze  filter.  The  reduction  of  the  oxidisable  matters 
in  solution  was  from  4-543  to  1-674,  and  then  to  0-644  grains 
per  gallon,  thus  showing  an  average  reduction  equal  to  63-16 
per  cent,  by  the  bacteria  tank,  and  a  total  reduction  equal 
to  85-83  per  cent,  by  the  combined  filters.  The  reduction  of  the 
nitrogenous  organic  matters,  as  indicated  by  the  albuminoid 
ammonia  was  in  like  manner  58'45  per  cent,  by  the  bacteria 
tank  and  7854  per  cent,  by  the  combined  system.  The  final 
filtrates  were  free  from  all  objectionable  odour,  and  remained 
pel fectly  sweet  on  keeping  in  either  open  or  closed  vessels. 
The  table  of  analysis  discloses  some  veiy  instructive  features 
in  regard  to  the  degree  of  nitrification  when  the  filters  were 
being  overtaxed,  some  of  them  having  been  purposely  worked 
up  to  a  rate  of  nearly  3,aXl,000  gallons  per  acre  per  day, 
with  the  result  that  the  bacterial  action  was  evidently  checked 
by  the  decrease  in  the  production  of  nitrates,  and  an  increase 
in  the  normal  quantity  of  organic  constituents  in  the  effluent. 
By  the  results  of  careful  watching,  however,  no  permanent 
harm  was  done,  as  the  filters  were  immediately  restored  to 
their  usual  condition,  when  they  proceeded  to  give  good  results. 
In  speaking  of  the  "  septic"  tank  system,  j\lr.  Dibdin  added 
that  by  the  biological  action  in  the  septic  tank  itself  the 
organic  matter  in  the  sewage  was  so  changed  that  the  amount 
of  oxidisable  organic  matter  in  solution  was  reduced  by  30-8 
per  cent.,  the  free  ammonia  by  26-9,  and  the  albuminoid 
ammonia  bj*  175  per  cent,  and  the  suspended  solids  by  55 
per  cent.  The  condition  of  the  organic  matter  remaining  was 
also  changed,  rendering  it  more  easily  broken  np.  The  work 
done  by  the  filter  caused  a  total  diminution  of  oxidisable 
organic  matter  of  80-9  per  cent.,  of  free  ammonia  54-9,  and 
iilbnminoid  ammonia  632  per  cent.,  and  practically  the  whole 
of  the  suspended  matter  was  removed.  Nitrous  and  nitric 
acids  were  also  formed,  the  consistent  manner  of  their  pro- 
duction showing  the  satisfactory  conditions  of  work  obtaining. 

DISCUSSION. 

Mr.- Santo  Crimp  .said  that,  with  regard  to  the  coke  filter,  it 
was  unfortunate  that  the  expression  "  coke  breeze  "  was  nsed, 
because,  as  a  matter  of  fact,  there  was  no  breeze  at  all.  The 
size  and  arrangement  of  the  matei-ials  had  more  to  do  with 
the  matter  than  anything  else,  an  opinion  to  which  he  had 
been  led  bj-  his  ovm  experiments.  Another  point  to  which  he 
wished  to  refer  was  the  quantity  of  sewage,  -which  was  stated 
to  be  1,000,000  gallons  per  acre  per  day,  but  the  filter  never 
had  treated  7,000,000  gallons  in  seven  days.  The  average 
rate  of  treatment  was  leally  about  .500,000  g.illons  per  day. 
Another  important  point  was  that  the  filter  was- not  used  for 
the  purpose  of  purifying-  the  whole  of  the  sewage.  The  filter 
at  Sutton  had  been  in  operation  for  some  years,  so  how  was 
it  that  the  stream  should  be  in  sach  a  disgusting  state  below 
the  sewage  works  ?  In  conclusion,  it  seemed  to  him  that 
chemists  were  now  going  back  to  intermittent  downward 
filtration. 

Lieut. -Colonel  Jones  said  he  had  been  dealing  with  sewage 
practically  for  twenty-five  years,  and  had  tried  to  get  the  best 
theoretical  information,  both  in  America  nud  in  this  conntr}'. 
He  agreed  with  much  of  what  had  been  said  by  Mr.  Santo 
Crimp,  but  at  the  same  time  he  considered  that  Mr.  Dibdin 
had  thrown  great  light  on  the  action  of  the  microbes  and  the 
filters.  It  was  not  correct  to  say  that  microbes  began  their 
work  in  an  artificial  filter,  as  they  had  been  working  for 
thousands  of  years  in  the  land.  The  advocates  of  the  land 
system  had  always  insisted  on  the  necessity  of  aeration,  filtra- 
tion, porosity,  &c.  The  late  Mr.  Bailey  Denton  had  raised 
the  proportion  of  sewage  to  area  from  the  absurd  old  standard 
of  100  galUms  per  acre  to  3,000  gallons,  and  M  r.  Dibdin  merely 
seemed  to  have  gone  n  step  further  still,  bid  no  new  princi- 
ples were  introduced.  This  coke-breeze  filter-bed  had  been 
treated  simply  as  a  delicate  piece  of  machinery,  but  it  was  a 
little  sanguine  to  assume  that  wherever  erected  it  would 
be  treated  in  the  same  way.  His  experience  was  that  as 
goon  as  the  engineer  had  completed  liis  work  the  thing  went 
to  wreck  and  rnin,  and  was  hauded  over  to  some  labourer  to 
take  ohai-ge  of.  Wherever  works  were  cirefully  treated  they 
had  done  well.  Wherever  they  had  received  proper  atten- 
tion they  had  succeeded.  In  the  paper  read  that  day  Mr. 
Dibdin  had  made  an  advance  on  the  one  read  at  the  Institu- 
tion of  Civil  Engineers,  inasmuch  as  he  was  better  disposed 
towards  land.  He  had  dismissed  all  the  chemical  short-cuts 
and  dodges  which  had  been  deluding  authorities  for  many 
years  past. 

Mr.  Camkkon  (Exeter)  said  it  was  evident  that  their  ideas 
on  sewage  disposal  were  undergoing  a  change,  in  the  direc- 
tion, it  would  seem,  of  the  practice  advocated  by  Dr.  Frank- 
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land.  It  was  evident  that  the  Massachusetts  experiments 
had  given  an  impet-os  to  the  lines  now  followed.  The  ques- 
tion was  going  through  a  process  of  evolution.  The  problem 
was  to  pro-vide  artificial  conditions  to  carry  ont  the  work  to 
be  done,  and  it  was  not  always  easy  to  provide  mechanical 
means  to  meet  theoretical  considerations.  If  the  mechanical 
conditions  were  not  always  the  most  scientific,  they  should 
not  be  objected  to  on  that  account.  Many  mechanical  ap- 
pliances in  use  violated  the  laws  of  mechanics,  but  they  were 
tolerated  because  they  were  recognised  as  the  best  at  present 
available.  Man  was  the  only  creature  able  to  work  artificial 
appliances  on  natirral  lines,  and  he  could  make  alterations  ou 
natural  line.':.  In  speaking  on  that  question  it  seemed  to  be 
entirely  overlooked  that  there  was  land  and  land.  If  the  land 
were  always  suitable,  as  at  the  Craigentinny  works  at  Edin- 
bui-gh,  there  would  not  be  much  dilBcnlty,  as  no  one  would 
search  for  other  appliances.  Bat  some  land  was  perfectly 
useless,  unless  brought  to  the  condition  of  an  artificial 
filter.  Often  it  was  useless  for  the  purpose  of  artificial  filtra- 
tion. Land  must  be  a  filter  and  be  brought  to  the  conditions 
of  a  filter  before  it  could  be  worked  as  one.  Mr.  Dibdin  would 
notcontend  that  he  had  reached  perfection,  but  he  had  brought 
about  a  result  wliich  was  highly  gratif3?ing.  They  required 
a  great  deal  of  information  on  the  subject  of  filtration.  They 
were  not  quite  certain  whether  a  porous  or  non-porous  filtrant 
was  best.  Tlien  tkere  was  the  question  of  a  filter  constantly 
filled  as  opposed  to  contact  filters.  In  the  latter  case  nitrifi- 
cation went  on  constantly.  Often  they  were  limited  by  the 
size  of  the  works.  There  was  also  the  question  of  the  length 
of  the  period  in  connection  \nth  the  filters.  That  should  de- 
pend on  the  chai-acter  of  the  filtrant.  If  porous  a  shorter 
pei'iod  was  desirable,  if  non-porous  a  longer  one.  On  all  those 
points  they  required  practical  data  and  practical  information, 
and  investigations  should  be  encouraged. 

Mr.  C.  H.  Cooper  (Wimbledon)  said  that  one  feature  in 
connection  with  the  experiment  at  Barking  was  the  uncer- 
tainty as  to  the  amount  treated.  During  a  visit  he  had 
paid  to  the  works  he  had  been  informed  that  1,000,000 
gallons  a  day  were  treated,  but  it  had  been  stated  that  onh' 
500,000  gallons  a  day  were  treated,  and  he  was  sceptical  if 
even  that  quantity  was  treated.  The  amount  was  large, 
and  the  sewage  was  treated  in  a  very  careful  manner. 
There  was  no  trace  of  fungus  in  the  stream  leading  frem  the 
filter.  As  to  the  stream  at  Sutton,  until  recently  it  had 
been  in  a  very  bad  condition,  but  the  state  of  affairs  had  been 
changed,  and  the  brook  was  now  pure,  or  very  nearly  so,  the 
water  looking  clear.  But  below  the  works  it  was  very 
different.  There  it  was  filled  with  ablack  sludge,  and  had  to 
be  periodically  cleansed.  Where  the  stream  ran  under  t)ie 
road  leading  from  Mitchaiu  to  Epsom  there  was  a  foul,  stink- 
ing brook.  There  was  no  doubt  that  in  using  a  filter  as  a 
tank  there  was  an  increase  of  efficiency,  bntit  introduced  an 
unsatisfactory  element  as  regards  ordinary  work.  There  was 
one  observation  from  Mr.  Cameron  to  which  he  objected — 
that  land  was  useless  unless  converted  into  a  filter.  There 
was  no  stiffer  ground  than  that  at  Wimbledon,  where  they 
treated  the  sewage  of  a  large  population  at  the  rate  of  400 
gallons  per  acre  per  day  without  the  aid  of  filters,  though 
they  had  the  aid  of  chemicals.  They  had  improved  the 
ground  so  as  to  make  it  filter,  but  they  had  been  able  to 
treat  the  sewage  without  it. 

Mr.  Thudichum  said  there  seemed  to  be  a  doubt  as  to  the 
quantity  of  effluent  the  Barking  filter  treated.  He  had  him- 
self been  in  charge  of  that  filter,  and  could  testify  that  for  a 
considerable  period  it  had  treated  over  1,000,000  gallons  a 
day  for  six  days  a  week,  no  work  being  done  on  Sunday. 
For  that  period  they  had  an  average  of  practically  1,000,000 
gallons.  It  w.as  true,  as  Mr.  Santo  Crimp  said,  that  the  total 
quantity  worked  out  much  smaller,  but  that  was  due  to  the 
filter  having  been  stopped  owing  to  various  causes.  But  it 
had  been  proved  to  be  capable  of  dealing  with  1,000,000 
gallons  a  day. 

Mr.  Fowler,  referring  to  the  "  septic  "  tank  system,  said 
the  population  at  Exeter  was  purely  rural,  as  they  had  no 
manufactures  such  as  they  had  in  Yorkshire  and  Lancashire 
towns  such  as  Leeds,  which  had  many  small  towns  and 
villages  on  its  outskirts.  Some  of  its  streams  w-ould  cliange 
oolom-  every  few  minutes,  say  from  gi-een  to  black.  They  had 
an  immense  amount  of  dye-water  effluent.  He  would  like  to 
know  what  would  become  of  the  microbe  theory  if  applied  to 
some  of  the  sewage  such  as  they  had  in  the  North.  In  Leeds, 
thirty  years  ago,  the  .\.B.C.  system  had  worked  wonders. 
Many  things  would  filter  sewage  on  a  small  scale,  bnt  failed 
when  applied  to  a  large  to\vn.  In  Salford  recently  five 
chemists  testified  to  the  works  done  in  Leeds  thirty  yeareago, 
and  stated  that  lime  was  the  best  medium  for  the  treatment 
of  sewage.  Then  what  did  they  want  with  the  microbe  theory  ? 
Mr.  PRITCH.4RD  said  he  was  inclined  to  favour  the  practice 
of  the  Local  Government  Board  in  stipnlating  that  a  certain 
amount  of  land  should  be  u,sed.  They  were  obliged  to  Mr. 
Dibdin  for  bringing  the  much-abused  niiciolic  theory  liefoi-o 
thcni.  He  wonld  like  to  hear  from  those  gentlemen  who  hf,d 
seen  the  brook  at  Sntton,  if  it  was  due  to  imperfect  treatment 
or  a  clayev  land.  Sewage  might  get  into  the  gionnd  and  bo 
washed  out  by  the  effluent.  Tlie  paper  wa,s  very  interesting. 
Mr.  J.  T.   Eayes  (Biimingham)   asked   if  it  would  not  be 
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poHsible  to  arranfre  a  TJsit  to  Sutton  the  following  day,  to 
oxaniine  the  works. 

Mr.  (iREATORRX  (WoBt  Bmniwich)  thonRht  they  were  iii- 
debtrd  to  Mr.  Dibdin  for  lirinpfinp;  forwanl  sncli  a  paper,  and 
had  inach  plea.suro  in  seconding  the  voto  of  thanks.  He 
was  gorry  Mr.  Coopor  ha<l  left  the  meeting,  ^is  he  wished  to 
say  that  the  reason  the  brook  was  pollntrd  was  (hat  the 
sewage  from  Kwcll  and  another  district  discharged  into  the 
stream  immediately  below  the  works.  It  wa.f  rather  a  pity 
Mr.  Cooper  had  mentioned  the  matter  at  all.  The  old  storm- 
water  drains  of  Sutton  had  acted  as  sowers  for  something 
like  1,000  hotisos  in  Sntton,  and  at  the  present  time  a  large 
number  still  drained  into  them.  Mr.  Smith,  of  Sutton,  and 
Mr.  Dibdin  would,  no  donbt,  both  corroborate  his  statement. 
The  association  and  the  country  generally  were  deeply  in- 
debted to  Mr.  Dibdin  for  the  amount  of  trouble  ho  had  taken 
in  bringing  such  a  paper  to  their  notice.  In  the  north  of 
Kngland  it  was  im|ios8iblo  to  have  largo  areas  of  land,  and  if 
they  could  deal  with  sewage  from  any  district  with(»ut  sludge- 
pressing  machinery,  Ac.,  it  would  bo  a  very  great  boon  and  a 
great  economy.  The  countiy  would  be  deeply  indebted  to 
those  who  had  introduced  the  svstem.  Another  tiling  was 
that  in  this  particular  case  there  were  no  fees.  He  had  been 
led  to  experim(>nt  on  the  same  litics  at  West  Hromwich,  treat- 
ing 3,000,000  gallons  of  manufacturing  refuse,  and  after  a 
three  months'  test  his  results  bore  out  those  at  Sntton  in  con- 
nection with  domestic  sewage. 

Mr.  C.  CiiAMiiKRS  Smith  (Sutton)  said  that  the  remarks 
made  by  Mr.  Santo  Crimji  and  Mr.  Cooper,  wherein  they  en- 
deavoured to  bring  the  (uius  for  an  alleged  impurity  of  the 
stream,  into  which  the  effluent  from  the  Sutton  sewage  farm 
is  discharged,  upon  Mr.  Dibdin,  were  unfair  aufl  ungenerous 
to  that  gentleman.  The  speaker  ])ointed  out  that  the  crude 
sewage  filter  or  "  bacteria  tank"  at  Satton  was  treating  only 
30,000  gallons  a  day  out  of  a  daily  flow  of  .500,000,  and  yet 
these  gentlemen  had  attempted  to  blame  Mr.  Dibdin's  pro- 
cess for  the  impurity  of  the  stroam.  He  had  to  jioint  out 
that  the  stream,  the  volanio  of  flow  of  which  was  often  less 
than  ilicfarin  efflnent,  was  within  the  jurisdiction  of  the  Con- 
servators of  the  river  Thames,  and  samjiles  of  the  effluents 
from  the  farm  were  regularly  and  frequently  obtained  by 
their  inspectors,  who  reported  a  considerable  improvement 
daring  the  past  twelve  months,  not  only  in  the  character  of 
the  efflnent  but  also  in  the  brook ;  moreover,  during  that  period 
no  compliiint  had  been  made  resulting  on  the  analyses  of  the 
effluents.  There  were,  he  felt  it  necessary  to  observe,  a  con- 
siderable number  of  houses  in  Sutton  which  still  drained  into 
the  old  surface-water  sewers,  which  discharge  into  the  I'yl 
brook  or  stream  flowing  past  the  farm,  and  lliis  had  no  donbt 
led  the  gentlemen  in  question  to  form  erroneous  conclusions. 
The  construction  of  the  crude  sewage  filteror  "bacteria  tank  " 
was  carried  out  under  the  sn]iervision  of  the  speaker,  and  was, 
he  believed,  the  first  laid  down  in  the  kingdom.  Since  it  had 
been  in  oiieration,  from  the  21st  November  last,  it  had  been 
under  his  daily  observation.  At  the  sewage  works,  which 
were  under  his  control,  he  was  convinced  that  the  bacterio- 
logical system  of  the  treatment  of  crude  sewage  was  a  success 
and  ii  long  step  forward  in  advance  of  anything  that  had 
hitlierto  been  carried  out  iu  practice.  The  bacteria  filter  had 
been  treating  30,(XK)  gallons  daily  since  the  21st  N'ovember, 
or  a  total  How  of  6,500,000  gallons  of  sewage  directly  as  it 
came  from  the  otttfall  sewers  without  the  addition  of  anv 
chemicals  or  pre>'ious  jirecipitation,  and  the  whole  of  the 
sludge  resulting  from  this  sewage  had  been  absorbed  by  bac- 
terial a<'lion,  while  the  material  of  which  the  filter  was  com- 
posed was  as  fresh  to-day  and  odourless  as  when  it  was  first 
started.  The  o.\pense  of  pumjiing,  pressing  and  the  nuisances 
accompanying  were  obviated,  and  so  successful  was  the  system 
that  the  Sull-ori  b'l-ban  Council  had  resolved  to  convert  the 
whole  of  their  chemical  precipitation  tanks  into  bacteria 
filters.  Moreover,  the  system  w.is  aa  simjde,  a.s.stiming  that  a 
proper  start  was  made  under  t  he  advice  of  a  chemist  like  Mr. 
Dibdin,  as  it  was  effectual,  and  the  life  of  a  filter  was,  so  far 
as  could  be  judged,  with  proper  treatment  practically  un- 
limited. Reference  had  been  mode  to  tlie  snccess  of 
the  lime  treatment  at  Leeds,  bnt  it  had  Iweii  found 
at  Leeds,  as  it  h.id  elsewhere,  that  precipitation  of 
sewage  by  lime  alone  wiLS  a  failure,  in  that  it  produced 
becondary  decomposition  in  the  stream  into  which  the  elnri- 
liod  sewage  was  discharged,  and  the  Leeds  Corporation,  being 
pressed  byclie  West  Hiding  Rivers  Board  to  mend  their  ways, 
had  within  the  past  week  been  visiting  the  Sutton  sewage 
works  to  examine  the  working  of  the  Hystem  of  bacterial 
treatment  of  their  sewage;  and  so  satisfied  were  thev  at  the 
results,  that  thev  had  practicnlly  resolved  to  put  ilown  a  crude 
bacteria  filter  at  Leeds.  With  regard  to  Mr.  llayrs'  question 
as  to  the  practicability  of  the  members  seeing  the  l^utton 
sewage  works,  he  had  the  plrasuro  of  stating  that  the  works 
were  open  for  the  inspection  of  members  of  the  association, 
at  any  time,  if  either  the  whole  body  or  any  individual 
members  wished  to  view  the  works,  on  making  application  to 
him  for  an  order  to  view  such  would  be  granted. 

Dr.  Rkio  advocated  line  rather  than  coarse  filters,  and 
expressed  the  opinion  that  it  wnuM  bo  better  to  W(uk  by  the 
system  of  continuous  flow.  With  regard  to  the  r<-snlts 
obtained,  the  ciuiilition  of  the  s.wage  ellluont  produced,  us 
shown  by  Mr.  Dibdin's  figures,  would  not  be  accepted  for 
iidand  towns  on  small  si ri'ams.  Thii  amount  of  purification 
was  nut  suflioiont,  though  it  might  be  improved  by   putting  a 


smaller  quantity  on  the  filters.  An  attempt  ahonld  now  be 
ma'le  to  make  the  Loral  Government  Board  break  their  hard 
and  fa«t  rule.  They  were  now  sntticiently  a<lvanced  in  their 
methods  of  treatment  to  say  to  the  Local  Governtncnt  Boiird 
that  each  case  must  bo  judged  on  its  own  merits.  The  way 
in  which  the  Local  Government  Board  carry  ont  their  rule  is 
often  very  absurd,  a  very  small  quantity  of  land  being  some- 
times  accepted.  They  were  now  in  a  position  to  go  to  the 
Local  (iovernment  Board  in  force  and  almost  compel  them 
to  relax  this  view. 

Dr.  Rii>KAt  agreed  with  the  remarks  of  the  last  speaker  in 
regard  to  the  Local  Government  Hoard.  They  had  an  old- 
fashioned  standard  of  effluents,  which  wotdd  have  to  be  re- 
considered in  view  of  the  progress  in  bacterial  systemB.  His 
remarks  in  regard  to  filters  were  contrarj'  to  experience.  A 
fine  filter  wonld  not  contain  safTicient  air  to  oxidise  the 
matter  contained  in  the  sewage.  It  was  necessary  that  the 
tank  should  sujiply  the  right  qnantitj-  of  oxygen  to  oxygenisc 
the  whole  sewage.  Six  cubic  centimetres  of  oxygen  per 
litre  was  not  sufficient  to  burn  up  the  whole  organic  matter 
in  the  sewage.  They  must  introduce  more  oxygen  than  was 
generated  in  the  sewage  or  water.  It  was  necessary  that 
the  filter  itself  shonld  contain  o.xygen.  That  is  a  point  on 
which  Mr.  Dibdin  has  been  working  for  some  time  past.  At 
Sutton  ho  had  tried  to  carrj-  it  out.  With  fine  filters  yon 
could  not  gain  the  necessary  conditions.  A  roughing  filter 
introduced  into  the  body  of  the  filter  wonld  give  the  neces- 
sary oxygen.  Bacterial  processes,  after  all.  must  be  juilged  by 
the  chemist.  There  was  the  question  of  analysis,  and  the  quality 
of  the  effluent  must  bo  considered.  Mr.  Dd)din'sBxpcriinent« 
had  been  criticised  as  a  new  ileparture  which  was  not  wanted, 
bnt  ho  descrveil  great  credit  as  a  chemist  ift  coming  before 
engineers  and  Siiying  that  he  did  not  believe  in  chemicals, 
and  wished  to  do  away  with  tliom.  The  enormous  cost  of 
chemicals,  sludge- pressing  appatiitus,  and  so  on,  has  been  a 
great  difticulty.  For  a  cliemist  to  come  forward  and  express 
the  views  Mr.  Dibdin  had  was  a  very  bold  step,  and  would  be 
warranted  in  the  immediate  future.  In  making  analysis, 
average  samples  should  always  be  taken.  He  was  inclined  to 
take  exception  to  some  of  Mr.  Dibdin's  own  figures.  At  Sntton 
tho  average  chlorine  in  the  crude  sewage  was  8'99  grains  i>er 
gallon;  tho  average  for  the  effluent  from  the  bacteria  tank 
was  6'94  per  gallon.  Tlins  the  purification  effected  was  20 
per  cent.  No  process  out  of  a  laboratory  wouM  remove 
chlorine  from  sewage.  The  tables  showed  that  the  effluent 
figures  were  not  comparable  with  the  crude  sewage.  It 
is  most  important  that  one  profession  slioold  treat  another 
frankly,  and  as  they  had  to  judge  of  the  results  of  chemists, 
he  wished  to  draw  their  attention  to  the  results  of  some 
chemical  analyses.  The  crude  sewage  and  the  effluent  should 
contain  the  same  amount  of  chlorine,  otherwise  tho  samples 
were  not  comparable.  The  organisms  did  not  convert  chlorine 
into  any  other  element.  To  get  tho  actual  amount  of  puri- 
fication effected  at  Sutton  they  mnst  translate  6"94  into 
8'.S9.  That  was  what  he  did  in  his  paper  read  before  the 
Sanitary  Institnle,  and  he  thought  it  was  the  course  which 
ought  to  be  adopted.  In  judging  of  the  effect  of  any 
sewage  process  the  effltient  mnst  be  diluted  with  an  equal 
amount  of  pure  water.  There  was  another  very  important 
point  in  dealing  with  chemical  analysis — namely,  the  amount 
of  nitrite.  Very  few  chemists  in  this  country  had  been  in 
the  habit  of  regarding  that,  but  Mr.  Dibdin  had  recently 
done  so.  They  should  regard  not  only  the  nitrates,  but  tho 
nitrites.  It  represented  tho  passage  of  organic  nitrogen  into 
harntless  nitrogen.  In  order  to  jndge  of  the  inuificalioii 
effected  by  any  particular  system  of  sewage  treatment  the 
numerical  value  of  the  nitrite  should  be  stated  with  the 
nitrate.  Very  similar  remarks  held  good  in  reganl  to 
ammonia  .and  albuminoid  ammcmia.  High  ammonia  was  a 
very  good  sign,  and  would  not  do  any  harm.  It  was  a  sign  that 
tho"  organic  matter  had  passed  away.  As  to  the  septic  tank 
svstem,  ho  was  glad  (o  see  that  Mr.  Dibdin  agreed  with  him. 

Mr.  Dtbdix,  in  replying  to  the  varions  points  rai.scd,  said 
Mr.  Santo  Crimp  had  said  there  was  no  coke  broeie  used. 
Technically  that  was  correct,  but  it  did  not  matter  what 
material  von  used  so  long  as  it  was  of  that  character. 
It  did  not  matter  if  you  called  cinders  coke  or  coke  cinilers. 
.\ny  porous  carbon  material  answered  the  pur|K)se.  Burnt 
day  was  also  well  for  tho  work.  They  wuuM  get  the  same 
results  and  the  same  action.  Whichever  material  ran  ))e 
obtained  in  each  iintuediate  locality,  that  was  the  one  to  use. 
Tho  statements  in  n-gard  to  the  rate  at  which  the  filters 
worked  was  answered  by  Mr.  Thmlichnm.  It  shiuild  Iw  bomo 
in  mind  that  they  had  been  thixiwn  out  of  work,  but  for  week 
after  week  and  month  after  month  they  had  worked  at  the  nite 
of  1,000,IKX)  g;illons  per  day.  Mr.  Onmp's  question  us  to  the 
stream  at  Sutton  was  answered  by  Mr.  (irojilorcx  ami  Mr. 
Smith.  Mr.  Santo  Crimp  overlooked  tho  fact  that  in  his 
paper  he  had  simply  stated  that  an  ex|vriment  vn\a  rom- 
menced.  He  ilid  not  say  that  the  whole  of  the  st^wagi-  of 
Sutton  was  troateil  by  tiiis  piiK-ocs.  Kren  if  the  bro<ik  «ii- 
Hlthy,  Mr.  Crimp  ami  Mr.  Cooprrdid  not  quite  realise  the  )iosi- 
tion'and  their  questions  were  misleading.  With  the  stream 
at  Sutton  there  was  another  liifiienlty.  Con«ideniMi>  volnmov 
of  gas  liquor  were  emptied  into  it,  and  ho  bad  no  need  to  tell 
his  hc'irei-s  the  effect  of  such  a  state  of  affairs,  .\slhey  knew, 
ill  such  cnsoH  sewage  works  >ver»<  always  made  ronpoiisihle. 
I lieiil.  Colonel  .loiies  hud  ii'femMl  U<  |ior<>Ki(v.  He  I  Mr. 
Dibdin)  udmilled  thiit  there  wns  iiuthing  new  in  his  plwcb. 
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What  Colonel  Jones  said  was  quite  right  in  a  sense.  The 
new  dopartnre  was  that  they  were  deN'elopiug  the  surface 
action.  In  the  case  of  land  there  was  only  one  surface — the 
surface  area  of  the  land.  If  they  could  impose  one  surface 
on  another  they  could  do  with  half  the  area.  They  conld  de- 
crease it  indefinitely.  Following  out  that  principle,  it  became 
merely  a  question  of  surfaces  on  which  the  bacteria  were  at 
work.  That  was  the  new  departure  they  had  made.  The 
process  was  probably  as  old  as  man  himself.  Their  new  de- 
parture simply  meant  that  instead  of  having  wild  plants  they 
brought  them  into  a  field  and  cultivated  them.  Mr.  Cameron 
had  made  some  ver3'  encouraging  remarks,  and  lie  (Mr.  Dib- 
din)  perfectly  agreed  with  the  observation  that  he  did  not 
pretend  to  have  settled  the  whole  question,  but  simply  said 
that  there  was  strong  evidence  of  bacterial  advance.  There 
was  strong  evidence  both  in  regard  to  tlic  quality  of  tlie  puri- 
fication and  the  cost  of  the  process.  He  did  not  wish  to  go 
before  a  body  of  experienced  men  like  those  lie  was  address- 
ing and  dictate  to  them.  He  simply  said  that  here  were 
certain  experiments  worth  attention  and  discussion.  That 
was  his  position,  and  he  went  no  farther.  Mr.  Cooper  made, 
somo  remarks  as  to  the  quality  of  sewage  treated  at  Barking, 
but  he  had  been  answered  by  Mr.  Tbudiehum.  Mr.  Fowler 
wanted  to  know  what  would  become  of  microbes  if  subjected 
to  dyes.  He  (Mr.  Dibdin)  had  seen  both  the  aerobic  and 
the  anaerobic  systems  at  Exeter  and  Sutton,  and  both  seemed 
to  be  doing  their  work  well.  Under  Mr.  Greatorex,  at  West 
Bromwich,  trade  refuse  was  being  dealt  with  just  as  well  as 
domestic  sewage.  In  his  paper  read  in  1887  at  the  Institu- 
tion of  Civil  Engineers  lie  had  stated  tliat  there  was  no 
nniversal  rale.  .  Kach  particular  case  must  Ije  dealt  with  on 
its  own  merits.  It  would  be  absurd  for  any  chemist  to 
attempt  to  lay  down  a  universal  rule  for  tlie  treatment  of 
sewage.  They  must  take  the  particular  circumstances  and 
arrange  accordiugly.  But  he  believed  the  time  would  come 
when  they  woald  settle  the  question.  Mr.  Fowler  spoke  of 
Leeds,  and  what  had  been  done  by  chemists  there,  but  he 
(Mr.  Dibdin)  had  no  wish  to  occupy  such  a  position.  He 
simply  came  there  to  put  certain  results  before  them.  He 
had  always  condemned  lime,  and  regretted  that  any  chemists 
should  commit  themselves  to  such  st.atemente  as  that  lime 
was  the  best  material  for  treatment.  That  ooinion  might  do 
thirtv  years  ago,  but  would  not  do  now.  He  thanked  Mr. 
Pritchardfor  his  cautious  approval.  He  (Mr.  Dibdin)  did  not 
distrust  chemical  reaction.  It  was  not  so  much  on  the  process 
as  on  the  man  who  worked  it  that  success  depended.  Dr.  Reid 
spoke  of  filtering  materials  and  porosity,  and  expressed  the 
opinion  that  the  action  was  chiefly  due  to  the  .size  of  the 
filtering  pai'ticles. 

Dr.  Reid  here  explained  that  he  did  not  suggest  that  the 
material  should  not  be  fine,  but  that  it  should  not  be  porous. 

Mr.  Dibdin,  resuming,  said  that  there  were  many  abstruse 
conditions  surrounding  the  iDroblem,  and  they  had  a  great 
deal  to  do.  One  thing  they  wished  to  avoid  in  the  Massa- 
chusetl'a  experiments  was  that  fine  materials  should  not 
become  waterlogged.  A  special  roughing  filter  was  liable  to 
become  choked  in  time  through  the  deposit.  In  the  com-se 
of  time  they  would  be  able  to  arrive  at  the  quantity  which 
would  choke  it.  He  could  not  accept  a  universal  motion 
process.  The  attention  and  trouble  required  might  be  re- 
duced to  a  minimum.  Dr.  Rideal  had  referred  to  some 
points  in  the  tabic.  There  was  one  line  that  he  (Mr.  Dibdin) 
had  been  strongly  tempted  to  put  his  pencil  through.  The 
table  would  have  looked  so  much  better  without  it,  but  he 
declined  to  alter  facts.  Ho  wished  to  explain  that  it  had 
ultimately  transpired  that  chloride  of  lime  had  been  used 
in  the  neighbourhood  about  the  time  the  figures  to  which 
Dr.  Rideal  took  exception  had  been  obtained.  The  chlorine 
was  as  high  as  23  grains,  and  the  free  ammonia  as  high 
as  51  grains,  but  it  was  better  to  have  a  certain  amount 
of  discredit  thrown  on  the  works  than  alter  or  omit  figures. 
The  main  point  was  that  the  figures  gave  the  degrees  and 
variation  of  the  bacterial  action  and  that  the  whole  of  the 
sewage  had  the  suspended  matter  removed,  and  there  was 
no  necessity  for  chemical  treatment  and  sludge  presses. 

The  Chair.man  complimented  Mr.  Dibdiu  on  the  way  in 
which  he  had  noted  down  the  remarks  of  the  various  speakers, 
and  the  fair  way  in  which  he  had  dealt  with  them.  He 
would  now  call  upon   Mr.  Thomas  to  read  his  paper. 

THE  BUCKINGHAMSHIRE  ROAD  SYSTEM 

(EtJCALISATION   OF    HIGHWAY    RATINg). 

By  R.  J.  Thomas,  arsoc.m.inst.c.e.. 
Comity  Surveyor, 
ilr.  R.  J.  Thomas  was  educated  at  the  Carnarvon  Grammer  School 
and  tho  University  College  ot  Wales,  AberyBtwyth,  and  was  articled 
to  his  father,  tho  late  .John  Thomas,  county  surveyor,  Carniirvon.  After 
filling  minor  ap[)Oiutments  at  Croydon,  Salisbury  and  Carhblc,  he  was 
appointed  cngmcer-in-chargo  durinff  the  restoration  of  the  Carnarvon- 
shire  portion  of  the  Shrewsbury  and  Hol.vhcad  road  in  18S1.  He  passed 
the  qualifytnjj  examination  of  the  IncnrporaLed  Association  of  Muni- 
cipal and  County  Kngineere  in  lHyO,and  was appomted county  surveyor 
of  Carnarvonshire  on  the  death  of  his  father  in  1888,  taking  direct  con- 
trol of  the  main  roads  on  the  advent  of  the  county  councd  in  1889. 
He  was  ap|iointed  county  surveyor  of  Buckinghatnshire  in  March,  1890. 
On  lPa\  iiii,'  Carnarvonshire  he  received  a  handsome  hnnorsrium  and 
the  council's  thanks  for  the  enerK.yand  ability  shown  in  ortianisitiKand 
dovel(ii)ing  the  ver.v  successful  scheme  of  direct  management  of  main 
roads.  In  hia  now  sphere  he  continued  the  same  systoni  of  direct  con- 
trol, and  reduced  tho  cost  from  £61  per  mile  duiinc  last  year  lla-i8-9)  of 
parish  management  to  t.53  f.-r  the  year  ended  March,  I8i»7.  Ho  worked 
oUt  and  developed  the  cninprybensive  system  "1  road  management 
•scribed  hi  bis  pap«r.    Among  other  works  he  has  designtd  autl  con- 


structed ten  bridges,  divisional  police  headquarters,  additions  at  the 
county  lunatic  asylum,  offices  at  the  county  hall  for  the  surveyor  and 
for  the  inspector  ot  weights  and  measures,  and  was  responsible  for  the 
ajteratioas  and  furniture  required  in  transforming  the  criminal  court 


Mr.  E.  J.  Thomas,  assoc.m.inst.c.e.. 
County  Surveyor, 
at  the  county  hall  into  a  council  chamber.    In  addition  to  hih  member- 
ship of  the  Association  of  Municipal  and  County  Engineers,  and  associate 
membership  of  the  Institution  of  Civil  Engineers,  Mr.  Thomas  is  a 
member  of  the  council  of  the  County  Surveyor's  Society.] 

The  Buckinghamshire  County  Council  decided  at  its  pre- 
liminary meeting  to  undertake  direct  management  of  all  rural 
main  roads,  209  miles  in  extent,  and  took  them  over  from  the 
various  parish  surveyors  on  the  appointed  day,  April  1,  1889. 
(It  may  be  explained  that  all  highways  have  in  the  past  been 
maintained  by  parisli  surveyors,  highway  boards  being  un- 
known in  the  county.  I  The  immediate  result  of  this  transfer 
of  main  roads  to  the  county  council  was  the  paying  of  their 
entire  cost  by  the  county  in  general  (aided  by  Exchequer 
contributions)  to  the  relief  of  those  parishes  through  which 
they  passed  ;  in  other  words,  to  benefit  one  half  at  the  ex- 
pense ot  the  other,  as,  out  of  a  total  of  2-t2  parishes,  106  con- 
tained no  main  roads,  and  therefore  had  to  bear  the  entire 
cost  of  all  their  own  roads,  in  addition  to  paying  their  quota, 
through  the  coimty  rate,  towards  the  maintenance  of  main 
roads  from  which  the  parishes  through  which  they  passed 
had  been  relieved. 

The  Hiiihways  Committee  of  the  council,  having  considered 
numerous  applications  for  additional  main  roads  referred  to 
them  by  the  council,  appreciated  the  difliculties  surrounding 
this  question  of  the  inequality  of  highway  rates,  and,  after 
exhaustive  inquiry  and  discussion,  recommended  the  council 
to  declare  as  many  more  main  roads  .as  could  fairly  merit  the 
defiuition  given  in  sec.  15  of  the  Highways  and  Locomotives 
(Amendment)  Act,  1878.  As,  however,  the  adoption  of  this 
recommendation,  whilst  adding  to  the  number  of  parishes 
relieved  by  the  ti-ansfereuce  of  the  cost  of  some  portions  of 
their  roads  from  the  parish  highway  rate  to  that  of  the  county, 
would  accentuate  the  inequality  of  rating  in  the  cases  of  the 
remaining  parishes  which,  from  their  isolated  positions,  dis- 
tances from  railway  stations,  or  other  reasons,  had  no  roads 
coming  within  the  definition  of  a  main  road,  the  committee 
submitted  to  the  council,  as  an  essential  auxiliary  to  the 
declaration  of  additional  main  roads,  a  comprehensive  scheme 
for  equalising  the  burden  of  highway  rates  by  taking  full 
advantage  of  the  powers  given  under  see.  11  (10)  of  the  Local 
Government  Act,  1888,  and  contributing  the  cost  of  ever) 
public  highway  upon  the  basis  of  an  average  of  the  expendi- 
ture by  each  parish  during  a  period  of  three  years,  subject  to 
the  author  certifying  that  such  roads  had  been  repaired  and 
maintained  to  his  satisfaction,  and  in  accordance  with  rules 
and  instructions  issued  to  each  surveyor.  The  council  ac- 
cepted the  recommendations  of  the  committee  en  6/oc,  de- 
claring 229  miles  of  additional  main  roads,  and  adopting  the 
sclteme  of  contribution  in  the  terms  of  tho  following  resolu- 
tions, which  came  into  force  in  April,  1893  : — 
Auguit  11,  1892. 

1.  That  the  county  council  undertake  to  make  a  contribu- 

tion under  sec.  11  (10)  of  tlie  Local  Government  Act 
towards  the  maintenance  and  repair  of  all  highways 
within  the  county,  not  being  main  roads,  provided 
that  they  are  repaired  and  maintained  each  year  to 
the  satisfaction  of  the  county  surveyor,  and  iu  accord- 
ance with  the  general  rules  laid  down  from  time  to 
time  by  the  Hiu'liways  Committee. 

2.  That  no  contribiiti'ni  shall  iu  any  case  exceed  the  actual 

expenditure  for  the  year  upon  tho  particular  road  con- 
tributed to. 
That  the  contriliution  to  each  pai'ish  shall  not  exceed  a 
mileage  rate  equal  to  the  averiige  mileage  rate  for  tho 
parish  over  tho  three  years  ended  March,  1892,  unless 
it  is  proved  to  the  satisfaction  of  the  Highways  Com- 
mittee   that    the    parish    has    materially    altered   in 
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oharacter,  or  th«  county  sarv»yor  recouimeuda  uxlra    | 
work  and  etpenditore.  ' 

Novtmber  10,  1892.  | 

That  thrt  oounoil  contribute  under  goo.  11  (10)  of  the  Local 
Government  Act  towards  the  repair  and  maiuleiianco 
of  all    highways  within   the  county,   not   beinj;   main 
roada,  an  amount  eqnal  to  the  aotonl  Ruin  expended  in 
eaoh  year  in  Buoh  repair  and  maintouance,  Hubjeot  to 
the  conditions  and  reairictioiisoonlaiiied  in  or  referred 
to  by  the  resolutions  of  the  council  paused  on  August 
11th  last. 
By  adoptin<r  these  resolutions  the  council   equalised  the 
inoilenoe  of  higliway  rating  tlin>ui;hont  the  county,  by  In- 
creasing  the   county  rate    suHiciently    to   produce    such    an 
amount  of  distribution  as  to  render  it  unn"cessary  for  urban 
or  rural  parish  surveyors  to  levy  varying  hitrlnvay  rates  ;  and 
by  making  holders  of  land  in  uibiin  dislrictn  pay  their  high- 
way rates  through  the  poor  nite  like  their  immediate  neigh- 
bours in   rural   parishes,  inbteal   of,  as  in  the  past,  through 
the  general  district  rate  of  the  urban  authority,  from  which 
an  abatement  of  75  per  cent,  is  allowed,  ostensibly  to  com- 
pensate for  the  sm'ill  proportion  of  purely  urban  expenditure 
likely  to  benefit  holders  of  land. 

TECHNIC.tl  AVKRAOES. 
In  order  to  ascertain  the  riotual  expenditure  by  every 
urban  and  rural  parish  stirvi-yor  during  iho  three  years  endod 
March,  1892.  these  buing  the  last  three  completed  years  prior 
to  the  adoption  of  this  new  scheme,  the  Highways  Committee, 
by  the  courtesy  of  the  statistical  department  of  the  Local 
Government  Board,  were  granted  the  temporary  use  of 
official  eohedulss  containing-  all  particulars,  from  which  the 
figures  required  in  order  to  arrive  at  the  trienniul  averages 
were  easily  obtainable.  It  is  hardly  necessary  to  give  the 
precise  fiKures  relating  to  eacli  of  the  2-12  parishes,  but  they 
showed  an  astonnding  variation  iu  parish  highway  expendi- 
ture, seven  parishes  bavin;;  absolutely  no  roads  (other  than 
main  roa  Is),  and  consequently  no  expenditure,  whilst  others 
at  the  other  extreme  were  burdened  with  expenditure  equal 
to  a  2i.  6d.  rate.  Grouped  into  union",  the  combined  aver- 
ages did  not,  as  a  matter  of  course,  differ  to  such  an  extra- 
ordinary extent,  but  still  they  varied  from  SJd.  to  ]5d.  in 
£1.  The  gross  average  for  the  1,473  miles  of  highways 
throughout  the  county  amounted  to  £2S,663,  which,  on  a 
rateable  value  of  £1,058,621,  gave  an  average  cost  of  S^d. 
in£l. 

As,  however,  the  couiioil  had  declared  the  most  important 
and  heavily  used  roads,  229  miles  in  length,  to  be  main  roads, 
it  was  necessary  to  extract  the  expenditure  upon  such  roads 
from  the  averasres  of  the  remainder;  and  from  the  statistics 
already  referred  to,  aided  by  local  knowledge,  the  amount  to 
be  deducted  was  ascertained  to  he  £9  841,  equal  to  Sjd.  iu 
£1,  thus  leaving  n  total  of  t'lS,822,  eqnal  to  4id.  in  £1,  as 
the  maximum  amount  payable  to  parish  surveyors  by  the 
council  for  1,2-14  miles  of  highways.  Arranged  in  unions, 
the  latter  figure  showed  tliat  the  expenditure,  when  com- 
pared with  the  respective  rateable  values,  varied  from  2id. 
to  141.  iu  £1,  and  gave,  as  already  stated,  a  general  average 
throughout  the  county  uf  4id. 

The  three  yeais  from  which  the  averages  were  taken  were 
intentionally  made  stationary  during  the  first  few  years  of 
the  scheme,  in  order  that  those  parishes  which  had  neglected 
and  .(starved  their  roads  during  the  years  in  question,  and 
thereby  reduced  their  expenditure  below  the  normal  amount 
necessary  for  due  maintenance  (and  so  produced  a  low  maxi- 
mum amount  in  their  triennial  average),  might  rectify  theit- 
shortcomings  at  their  own  co.st,  and  not  at  that  of  parishes 
which  had  in  the  past  maintained  their  roads  well,  aud  so 
produced  a  satisfactory  average.  That  is  to  say,  every  sur- 
veyor who  found  that  the  impoverished  condition  of  his 
roads  rendered  it  impossible  to  put  them  into  such  a  condi- 
tion with  the  maximum  sum  payable  by  tlie  count}',  as  to 
secure  the  author's  certificate  for  such  paynjent,  found  it 
necessary  to  levy  a  supplementary  highway  rate,  thus  at  once 
placing  the  hurdei;  of  additional  expenditure  upon  the  p  i-- 
sons  directly  ruaponsible,  and  upon  them  alone.  Three  yeaj  s 
having  now  elapsed  since  the  adoption  of  the  scheme,  the 
years  from  which  the  aveniges  are  obtained  have  been  made 
progressive,  excepting  that  the  expenditure  for  the  j'enrs 
ended  March,  1804  and  1895,  has  been  eliminated,  as  it  was 
during  those  years  that  the  exceptional  expenditure  in  making 
ap  for  past  neglect  iu  various  parishes  was  incurred. 
KCLK6  .\.NI)  INSTKfCTIO.N-S. 
The  twofold  object  of  the  scheme  being  to  equalise  high- 
way rates  and  secure  methodical  and  imiforui  maintenance 
of  all  roads  in  the  county,  the  author  prepared  and  circulated 
a  set  of  rules  and  instructions  for  the  guidance  of  surveyors  ; 
but,  as  they  are  too  voluinin  'US  to  insert  herein  ami  are 
based  upon  generally  acceptud  lines  of  modern  practice,  it 
will  suffice  to  give  a  brief  summary  : — 

"  No  road  which  was  not  a  pablic  highway  at  the  passing 
of  the  scheme  (August,  Ih'.i2)  will  bo  contributed  towards 
without  the  special  approval  of  iho  council. 

"  In  all  cases  the  actual  net  t  cost  of  nniterials  only  must  be 
charged,  no  discount  or  cumrniHsion  of  any  kind  to  the  sur- 
veyor or  other  otiicini  being  lulniitled. 

"  Materials  must  be  bough:  at  per  ton,  yard,  or  olhur  fixed 
meiiHurpment,  and  not  by  '  l"ad,' *  heap,' or  other  indefinite 
quantity;  must  be  of  ajiproved  quality,  broken  to  ft  maximum 
size  of  2  in.,  carted   at  a  fixed  rate  pur  mile,  aud  the  bulk 


spread  over  the  roads  before  Christmas.  Roads  must  be 
scraped  before  stoning,  no  coat  of  metalling  (ft^r  vehicalar 
consolidation)  to  be  more  than  60  yards  in  length,  or  spread 
across  more  than  half  the  width  of  road  at  one  operation,  the 
first  half  being  allowed  to  partly  oonsolidaie  before  the 
second  is  covered. 

"  Eaoh  ooat  of  metalling  to  b«  laid  one  stone  in  thickness, 
freqneotlv  attended  to,  and  raked  together. 

"  No  bindinc  material  to  be  used,  ezcapting  a  small  quantity 
of  chalk  on  steep  hills. 

"  Etficient  storm-water  and  subsoil  drainage  is  insisted 
upon,  especially  on  bills. 

"  Labour  to  be  employed  at  piece-work  whenever  practi- 
cable. 

•'Roads  to  be  frequently  and  thoroagbly  scraped  sosoonaa 
their  muddy  surfaces  require. 

"  Surveyors  are  reminded  of  th«  absolnte  oeoessity  for 
having  lofty  hedges  cut,  and  overhanging  brancho"  of  trees 
lopped,  wherever  they  nnmielaksbly  injure  the  roadway.  , 
"  All  culverts,  fencing,  hand|x>9ts,  4c.,  to  be  attended  to. 
"  No  encroachments  upon  or  interference  with  the  roadside 
waste  can  be  permitted  on  the  sides  of  roads  contnt'Uted  to 
by  the  council,  and  contributions  will  be  withheld  from  any 
parish  permitting  them. 

"  No  faggots,  sand,  soil  heaps,  timber,  or  any  obstruotion, 
must  be  permitted  on  the  roarlsides. 

"  The  attention  of  parish  surveyors  is  called  to  the  county 
by-laws,  especially  as  to  now  cates  having  to  open  inwards, 
and  not  over  any  portion  of  roads  or  wastes. 

'•  The  council  will  assist  iu  the  purchase  of  granite  and  the 
supply  of  steam  rollers,  upon  application  to  the  connly  sur- 
veyor." 

All  surveyors  were  informed,  when  supplied  with  copies  of 
rules,  that  they  were  i-equired  to  conform  to  them,  so  far  as 
loo-.il  ciroumstanoes,  the  nature  of  the  subsoil,  and  class  of 
traffic  warranted  ;  and  that  the  author  in  l.is  inspection  of 
their  roads  wonld  be  guided  by  the  lesults  of  their  endeavours 
to  improve  t>ieir  roads  gradually,  upon  the  lines  laid  down, 
and  would  not  expect  extravagant  evpeiiditure  l>eyond  the  re- 
quirements of  any  particular  road  j  that  is  to  say,  that  the 
primary  object  of  the  schema  was  to  secure  the  fullest  benefit 
from  the  expenditure  incurred,  and  a  gradual  and  steady  im- 
provement  in  the  general  condition  of  the  roads,  compatible 
with  their  varyini;  importance. 

That  the  adoption  of  some  uniform  rules  was  essential 
could  not  be  doubted  by  any  one  couversant  with  the  divers 
methods  adopted  by  some  200  different  parish  surveyors,  of 
varying  capacities  for  repairing  their  roads,  iu  very  many 
oases  the  surveyor  repaired  the  roads  with  his  own  men  and 
teams,  when  the  state  of  the  weather  prevented  their  profit- 
able employment  upon  the  laud,  but  scant  consideration 
being  given  to  the  suitability  of  the  time  or  method  of  such 
haphazard  repairs.  Whenever  local  material  was  obtainable 
it  was  invariably  useil,  quite  irrespective  of  its  suitability 
and  wear-resisting  qualities,  whicli  in  very  many  chscs  were 
pi-aoticully  nil.  AH  material  was  invariably  too  largo  in  size, 
u-enerally  laid  in  the  spring  instead  of  the  autumn,  and  when 
down  was  left  untouched  by  rake  or  shove),  until  kicked  into 
the  ditches,  crushed  to  pieces  by  the  traffic,  or  left  in 
treacherous  ridges  and  valleys  throughout  the  summer.  The 
including  of  part  cost  of  highways  in  main  road  uccuudis, 
when  the  latter  were  uiaintained  by  parishes  under  subsidies 
from  quarter  sessions  aud  Imperial  Exchequer,  was  not  un- 
known, nor  were  the  payments,  discounts  aud  commissions 
received  for  road-sand  and  from  sellers  of  granite  aud  other 
materials,  6ic.,  always  visible  on  the  Di.  side  of  aunual 
I    financial  statements. 

INSPKCTION   or   BOADt. 
During  the  first  year  of  the  new  scheme  the  author  umd'' 
I    a  careful  inspection  of  all  the  1,2-44  miles  of  hit;hways,  and 
took  full  particulars  of   Iheir  condition,  so  that  in   his  future 
annual  inspections  such  parliculars  could  be  referred  to  with 
I    the  state  of  such  road   at   the  time  of  first  inspection.     As, 
however,  one  inspection  aunuully  is  deemed  insulhciuni,  each 
main   road    inspector   has   to   examine    the   highways  iu    his 
district  and   make  a   report   upon  thein   to  the  author,  who 
conipnrus  it  with  his  own  standard  of  particulars,  and  in  the 
I    event  of  any  particular  loud  being  reported  upon  ua  haviug 
deteriorated,  makes  a  supplenioiitory  inspection  orinspeotions. 
KXAMI.NAIIox    OV    ACtoLXIS. 
It    being    considered    desirable    tu    make    u    payment   on 
account  of   highwhy  expenditure  before  close   of  each  year, 
the  author  was  instructed  to  examine  the  accounts  of  each 
I    surveyor    up    in    December   Slst,    iu  order  lo  ttscerluin  their 
1    actual  expenditure  during  the  preceding  nine  uicnths.  aud 
I    for  that  purpose   the  various   pi(lii"«  ctuirts  throunliout   the 
county  were   utilised   for  meeting  the  surveyors   from  each 
I     locality,     and    examininif   ilioir    books,    vuuciier*   and  time- 
siieets.     The  author   having  ascertaiued    the  lu  int 

1    expended    in   road     ix'pair    pure     and    simple  o( 

'  sanitary  and  other  work,  ceitified  for  payment  >■.  ...  |.e.  ,...nt. 
of  such  amount  on  account,  leaving  2.")  per  cent,  for  adjust- 
ment at  the  close  of  the  year,  when  the  roads  Imd  Im-uii 
inspected  and  the  nccounm  tlnnlly  cliwd  and  undiiwl.  plus 
additional  irraiHs  made  for  iuipiovouients,  or  minus  deduc- 
tions for  non. compliance  with  inniruni.'iis. 

BKSI'I.T   OK    FIRST    YKAKV   WORKI.n'U  (1893-II 
The    gross   expondiiurK   on    puriali    rouds    ilnougno.u    ii- 
county    for  the  first  year's  working  was  £26,031,  compared 
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with  the  triennial  average  of  £18,822,  hut  such  an  expendi- 
ture inchided  a  gum  of  £1,200  spent  in  villapre  sewers  and  other 
work  not  properly  chargeable  to  road  repairs,  also  team  and 
other  work  done  hj  surveyors  with  their  own  horses  without 
magisterial  license  ;  so  that  the  actual  expenditure  amounted 
to  £24,831 ,  or  £6,009  in  excess  of  averages.  This  excess 
most  accurately  representedjthe  efforts  of  various  surveyors 
to  make  up  for  past  neglect  and  bring  their  roads  to  a  condi- 
tion equal  to  those  in  adjoining  parishes  without  imposing 
any  portion  of  such  extra  cost  upon  other  shoulders  than 
those  resjionsible. 

A  sum  of  £453  was  deducted  by  the  author  from  the 
council's  payments,  in  consequence  of  non-compliance  with 
the  rules;  these  items  including  stones  laid  too  late,  and  not 
picked  off  after  Easter,  high  hedges  not  cut  and  trees  not 
lopped,  dangerous  ditch  not  fenced,  roads  generally  im- 
poverished and  neglected,  large-sized  chalk  flints  laid  in 
March,  various  sections  of  roads  in  bad  order,  hills  not 
drained,  materials  wasted  in  extravagant  repair  of  a  light 
farm  road,  dangerous  state  of  roads,  &c.,  &c.  £254  2s.  2d. 
was  paid  in  excess  of  averages  under  Rule  3,  the  author 
having  recommended  such  payments.  Tliey  represented  one- 
half  cost  of  re-pitching  a  street,  cost  of  additional  material 
required  in  consequence  of  greatly  increased  traffic,  half  cost 
of  improvement  in  widening  roads,  watering  streets,  &c.  The 
nett  payments  by  the  county  council  amounted  to  £18,026. 
Taken  generally,  the  roads  showed  a  distinct  improvement 
in  every  department  of  work,  great  zeal  being  shown  by 
nearly  all  surveyors,  and  an  intelligent  effort  made  to  follow 
the  instructions;  whilst  the  excessive  expenditure  of  those 
parishes  where  the  roads  had  been  neglected  was  more  than 
jiiBtified  by  the  results. 

SECOND    yE.\R"s    WORKING    (1894-5). 

For  the  second  year  the  gross  expenditm-e  amounted  to 
£25,185,  from  which  had  to  be  deducted  £630  spent  in 
sanitary  and  other  work  incorrectly  charged,  leaving  an 
actual  expenditure  of  £24,.555,  or  £5.72;;!  in  excess  of  the 
averages,  such  e.xcess  again  being  accounted  for  by  the  efforts 
to  rectify  past  netrlect.  The  amounts  deducted  from  grants 
for  non-compliance  with  instructions  totalled  £225  (one-half 
that  of  the  tirst  year),  and  grants  in  excess  for  improvements 
and  other  special  work  amounted  to  £113  (also  about  one- 
half  that  of  the  pre\'ions  year).  The  nett  payments  by  the 
council  amounted  to  £17,918,  or  £108  less  than  that  of  the 
first  year.  The  marked  improvement  in  condition  of  roads 
was  quite  maintained. 

THIBfi    VK.IR's  MORKIN(i    (1895-6). 

The  county  council  having  decided  that  the  district  councils 
created  by  the  Act  of  1894  should  take  over  the  highways  on 
April  1,  1895,  those  authorities,  eighteen  in  number,  super- 
seded the  242  parish  surveyors.  It  was  therefore  necessary 
to  readjust  the  averages  so  as  to  agree  with  the  altered 
boundaries  of  these  newly-made  authorities,  and  they  varied 
from  l(i.  to  8d.  in  £1  in  a  general  average  of  4:^d.  in  £1  on 
their  rateable  values;  but,  apart  from  this,  the  scheme  was 
equally  adapted  to  the  altered  circumstances.  The  author 
was  instructed  to  wait  upon  all  the  district  councils  prior  to 
lliiir  entering  upon  their  new  duties,  to  explain  the  work- 
ing and  objects  of  the  highway  scheme  in  detail  ;  so  that, 
upon  the  appointed  day  most  of  the  authorities  had  appointed 
their  surveyors  and  made  the  fullest  arrangements  for  taking 
control  of  their  highwaye,  direct  management  being  gener- 
ally decided  upon. 

As  district  councils  in  almost  every  instance  came  into 
ortice  minus  any  balances  from  the  outgoing  surveyors,  the 
county  council  decided,  rather  than  that  the  new  authorities 
should  have  to  levy  a  highway  rate  for  the  tirst  nine  months, 
to  make  the  future  payments  of  75  per  cent,  on  account  in 
four  quarterly  instalments,  based  upon  each  authority's  aver- 
age;  the  25  per  cent,  balance  being  left  for  adjustment  at 
the  close  of  tlie  year,  after  the  Local  (Government  Board 
audit,  when  the  author  examined  the  accounts  in  detail. 

Thefirstyearof  thedistrict  council  control  was  characterised 
by  great  a'-tivily,  the  introduction  of  steam  rollers  to  district 
roads,  and  a  general  overhauling  of  culverts,  handposts  and 
other  items.  The  expenditure  therefore,  as  might  have  been 
expected,  was  necessarily  high,  and  amounted  to  £25,972,  or 
£787  more  than  that  of  the  previous  year,  and  £7,058  more 
than  the  averages  (increased  to  £18,914  during  the  year  by 
the  addition  of  two  parishes  to  the  county).  In  only  one 
instance  was  it  necessary  to  make  a  deduction  for  non-com- 
pliance with  instructions,  and  that  was  only  £20.  The 
grams  in  excess  amonuted  to  £717,  and  represented  half 
cost  of  several  extensive  improvements.  The  nett  payments 
by  the  county  council  for  the  year  amounted  to  £19,140,  or 
£1.222  more  than  that  for  the  previous  year.  This  additional 
expenditure  was  more  than  juetiBed  by  the  excellent  results 
obtained,  especially  in  permanent  improvements. 

(iROSS    KXl"KNLiITL-RF,,    .MAIN    ROAUS    AM'    UI(;HWAYS. 

Ignoring  for  the  moment  the  relief  given  by  exchequer 
contributions,  the  following  ligures  show  more  clearly  the 
effect  of  the  adoption  of  the  highways  scheme  upon  the 
pockets  of  the  ratepayers  : — 

KXPI5NDITURR,  1892-3.   (Last  year  of  old  system.) 
By  Urhan  and  Rural  Ilighiraij  PrinV/ics. 

a         f.      d.  .t         d.      rf. 

Kwral  and  urban  parish  highways 

(gross  triennial  averages)       ...   28.663  1(1     7 
Kqual  to  6.1d.  in  £1  -28,063  10     7 


By  County  Council. 

Rural  main  roads  (own  staff)  ...  16,403  4  8 

.,      "  connecting  links "  ...  255  4  0 

Repairs  to  county  bridges  ...  235  3  4 


Urban  main  raads     4,052     8     3 
,,      "  connecting 
links" S48     0    0 


16,893  12     0 


4,900     8     3 


Equal  to  5d  in  £1 


■21,794     0     3 


Making  a  total  average  of  11-Jd.  in  £1  £50,457  10  10 

EXPENDITURE,  1893-4.    (First  year  of  new  system.) 
By  County  Coxmcil. 

£        ...      d.  £        ».      d. 

Rural  highway  grants  (reduced 

mileage)  ...  .  .  ...   15,406     5     5 

Urban  highway  grants  (reduced 

mileage)  " 2,620     0     0 

Equal  to4j\,d.  in  £1        18,020     5     5 

Rural      main      roads,      mileage 

doubled  (own  staff)      25,!542  18     6 

Repairs  to  county  bridges  ...        657  17  11 


£26,200  16     5 
Urban    main     roads    (increased 
mileage)  ...  ...  ...     5,719     3  11 

Equal  to  7:1  d.  in  the  £    31,920     0     4 


Making  a  total  average  of  Hid.  in  £1  £49,94.6     5     9 

EXPENDITCRE,  1894-5. 

By  County  Council. 

Rural  highway  grants     ... 
Urban  highway  grants   ... 
Equal  to  45',,d.  in  £1 
Rural    main     roads    (own 

staff)      

Repairs  to  county  bridges 


£          s.     d.  £        I.      d. 
1.5,611     1     8 
2,308     0     0 
17,919     1     8 

23,3.56  17  10 
699  16     0 


Urban  main  roads 
Equal  to  O'd.  in  £1 


24,056  13  10 
5,315     2     3 


29,371  16     1 
£47,290  17     9 


Making  a  total  average  of  lOjd.  in    £1 

EXPENDITUKE,    1895-6. 

By  Coun'.y  Council. 

£  >.     d.         £  t.     d. 

Rural  district  highway  grants  ...   16,661     1     3 
Urban  „  „  ...      2,479  11     4 

Equal  to4Jd.  in  £1  19,140  12     7 

Rural  main  roads  (own  staff) 
Repairs  to  county  bridges 


Urban  main  roads 
Equal  to  6Jd.  in  £1 


22,394  3 
319  5 

5 

7 

22,713  9 
5,223  13 

0 

8 

27,937    2    8 


JIaking  a  total  average  of  lOjd.  in  £1  47,077  15     3 

For  the  last  year  of  the  old  system  all  ratepayers  paid  .5d. 
in  £1,  through  the  county  rate,  for  main  roads  and  bridges  ; 
they  also  paid  an  average  of  OJd.  to  parish  highways,  making 
a  total  of  Hid. ;  but,  as  has  already  been  pointed  out,  some 
parishes  had  no  highways,  therefore  they  paid  no  parish  rate, 
whereas  others  had  an  abnormal  mileage,  costing  2s.  6d. 
We  thus  had  the  anomaly  of  some  ratepayers  contributing 
5d.  to  the  general  county  road  bill,  and  others  28.  lid., 
although  the  roads  themselves  were  equally  free  and  acces- 
sible to  all ! 

The  two  following  parishes  may  be  taken  as  instances  for 
year  1892-3:  — 

„    .  .  County         Parish  Total  Tntal  under 

fansn.  Rate.  Rate.         Contribution.    New    Scheme 

d.  s.      d.  K.       d.  d. 

Fleet  Marstou        5  nil  0      5         '^         ,,, 

Kings  wood  ...        5  2     6  2    11  >  ^ 

And,  grouped  into  district  councils,  the  following  for  year 
1895-6  :— 

District  County  Parish  Total  Total  iintler 

Council.  Rate!  Bate.  Contribution.    New    Scheme 

d.  d.  d.  d. 

Eton  (urban)        6J  1  '^^'  )  . 

Long  Greedon  y  '^5 

(rural)      ...       6^  8  14! 

As  will  have  been  seen,  the  gross  expenditure  was  reduced 
from  £50,457  in  1892-3  to  £47,077  in  1895-6.  a  diminution  of 
£3,380,  reducing  the  cost  of  roads  to  ln;d.  in  £1,  which 
amount  every  ratepayer  in  the  county  now  contributes.  It 
must  not,  however,  bo  overlooked  that  the  excess  expenditure 
of  district  councils  (amounting  to  £7,0.58  during  their  tirst 
year)  has  had  to  be  met  by  a  district  rate  in  some  localities  ; 
but  as  this  is  purely  a  local  call  necessitated  by  special  re- 
quirements and  the  expediency  of  improving  certain  neglected 
roads  so  as  to  secure  a  certificate  of  efficiency,  this  is  to  a 
great  extent  temporary  and  inevitable. 

CONCLUSION. 

.•\s  the  Huckinghamshire  system  may  prove  the  pioneer  m 
highway  reform  and  the  adoption  of  counties  as  rating  areas 
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or  all  highway  purposes,  and  perchance  Buprgeat  the  national- 
B.ition  of  all  roads  and  the  abolition  of  the  Kicheqaer  con- 
tributions which  wert'  allocated  under  totnUy  different  cir- 
cuDislance.s  to  those  of  the  present,  the  author  has  entered 
into  somewhat  minute  particulars  of  iho  lirst  three  years' 
■workinp,  in  the  hope  that  menibi-rs  of  the  association  who 
are  directly  interested  in  roads,  and  aniioua  for  their  im- 
])rorement  and  tlie  abolition  of  nnoqual  nnd  oppressive 
burdens  now  borne  by  various  sections  of  helplessly  placed 
ratepayers,  may  find  in  this  paper  facts  and  figures  worthy 
of  their  consideration. 

Dl.SCfSSIoS. 

The  Chairman  said  that  since  1889,  under  the  care  of  the 
county  surveyors,  rural  roads  had  graatly  improved. 

Mr.  K.  1'.  lioot.Er  (Xotti)  proposed  »  vote  of  thanks  to 
Mr.  Thomas,  bat  could  not  a^'rco  with  the  remarks  in  the 
paper.  To  him  the  whole  system  seemed  to  be  wrnnff  from 
beginning  to  en*!,  ami  the  niethoil  adopted  in  Bucks  would 
not  do  in  the  Midlaud  counties.  The  councils  would  be  very 
sorry  to  lay  down  such  rules  for  they  would  not  be  obeyeil. 
The  writer  spoke  of  ignoring  for  the  moment  the  relief  from 
eicheqner  contributions,  but  exchequer  contributions  were 
the  essence  of  the  whole  mutter.  I'oor  parishes  without  main 
roads  should  not  have  any  assistance,  as  it  simply  amounted 
to  giving  them  a  bDuus  for  having  no  main  roads.  They  should 
not  receive  main  road  money,  as  it  was  called  in  his  county. 
If  the  money  were  spent  over  the  county  generally  the  main 
roads  wonld  suffer.  If  the  systfui  was  right,  why  should  there 
be  any  mnin  r«ids  at  all?  1  hey  might  all  be  put  on  the  same 
footing.  Ho  could  not  quite  gnther  whether  Mr.  Thomas 
served  urban  roads  not  main  roads  as  parish  roads,  and  if  so, 
where  it  was  that  the  word  roads  ceased  to  apply.  How  about 
streets  leading  from  one  estate  to  another  ?  bid  he  pay  for 
district  roads  leailing  only  to  houses  as  for  roads  leading 
from  one  parish  to  another?  It  was  suggested  that  piece 
work  should  be  the  system  of  labour  employed  on  the  roads, 
hut  in  Notts  it  would  be  k  case  of  come  one  day  and  leave 
the  next.  They  would  never  get  anything  done.  Speaking 
of  the  regulations  laid  down,  was  a  surveyor  to  be  punished, 
for  example,  for  not  having  his  hedges  cut,  simply  because 
he  could  not  get  a  niagistrute  to  see  the  matter  in  the  same 
light  as  himself?  As  for  examining  the  accounts,  he  should 
not  like  to  have  the  duty  of  auditing  the  accounts  of  his 
brother  surveyors.  He  did  not  think  they  would  allow  him. 
He  should  imagine,  also,  that  urban  surveyors  would  object  to 
being  described  as  parish  surveyors.  Something  was  said  as 
to  scraping  the  roads,  but  he  would  suggest  that  sweeping 
should  be  tried  instead  of  scrnping.  If  you  gave  the  rr.idi- 
tional  "  scientific  roadman  "  a  scraper,  he  wonld  probably  pull 
np  the  roads,  but  if  you  gave  him  a  sweeper  he  could  not  do 
much  harm.  One  of  the  regulations  was  to  the  effect  that 
"  no  encroachments  upon  or  interference  with  the  roadside 
waste  could  be  permitted,"  but  anyone  was  ,it  liberty  to  en- 
croach. The  regulation  was  un-Knglish.  They  did  not  like 
to  be  made  to  do  things.  Kncroachments  were  often  abso- 
lutely improvements. 

Mr.  H.  J.  Clarion  (Tnmworth)  seconded  the  vote  of 
thanks  so  critically  proposeil  by  Mr.  Hooley.  As  surveyor  to 
a  Staffordshire  corporation  he  wonld  be  greatly  obliged  if 
anyone  wouUI  induce  the  county  council  to  adopt  the  system 
described  by  Mr.  Thomas.  He  entirely  disagreed  with  what 
Mr.  Hooley  had  sai<l  about  treating  all  roads  alike. 

Mr.  Savage  (East  Haml.  in  supporting  the  vote  of  thanks, 
said  Mr.  Hooley  had  been  too  severe  in  his  remarks.  The 
county  of  Bucks  was  to  be  congratulated  on  having  brought 
this  system  to  so  much  perfection.  It  was  an  anomaly  that 
parishes  should  be  paying  such  varyingrates,  and  he  thought 
that  the  system  described  by  Mr.  Thomas  was  a  very  good 
working  .system,  though,  perhaps,  not  applicable  to  all 
counties. 

Mr.  Lkete  (Bedfordshire)  said  that,  as  a  neighbour  of  Mr. 
Thomas,  he  did  not  agree  with  Mr.  HiKtley.  In  Bucks  the 
svstem  had  thoroughly  niet  the  views  of  the  district  councils. 
In  Beflfordshire,  however,  they  had  taken  a  very  different 
line  of  procedure  to  any  oilier  county,  but  he  thought  the 
Backs  system  preferable  to  their  own.  It  amounted  to  giving 
to  people  the  disposition  of  their  own  tnoncy  and  the  over- 
sight of  their  labour.  The  Bedfordshire  County  Council  had 
drained  every  through  road  in  the  county,  with  the  exception 
of  cuh  de  .sac,  roads  to  farms,  Ac.  These  were  not  maintained 
because  the  council  considered  that  they  could  not  maintain 
village  roads  while  some  portions  of  town  roads  remained 
unmained.  It  would  ba  interesting  to  have  exact  informa- 
tion as  to  the  system  in  vogue  in  each  county.  In  Bedford- 
shire they  had  had  four  years'  experience  of  their  present 
system,  with  a  competent  inspector  in  charge  in  I'ach  district, 
nnd  they  had  found  the  ro:ids  generally  thmughont  the 
connty  considerably  improved,  and  people  wen'  fairly  satisfied 
with  the  results.  The  cost  was  much  the  same  os  under  the 
old  system  of  management.  There  was  not  much  difficulty 
in  connection  with  urban  roads,  which  were  dealt  with  by 
contract.  He  had  great  pUa-nro  in  seconding  a  vote  of 
thanks  to  Mr.  Thomas,  believing  his  lystem  to  be  a  very  good 
one,  nnd  calculated  to  meet  the  vieiTB  of  those  who  liked  to 
shar<>  in  their  own  government. 

Mr.  Rl'cK  (Kent)  said  that  no  doubt  the  system  answered 
excellently  in  Bucks,  but  would  not  suit  other  counties,  especi- 
ally where  the  roads  were  equally  distribiiteil  over  the  whole 
connty,  as    in   Kent  for  example.      The  exchequer  contribu- 


tions were  intended  to  assist  in  paying  the  main  road  rate, 
but  the  whole  county  derived  Iwnefit.  Difficulties  had  been 
referred  to  in  connection  with  improvements,  but  in  the  case 
of  main  roa^ls  improvements  could  be  carried  out  without 
considering  any  other  authority.  If  a  rural  authority,  it  wa« 
a  question  of  each  particidar  case.  Mr.  Thomas  must  hare  a 
great  deal  to  do  in  keeping  the  rnral  accounts  straight.  In 
Kent  they  had  a  somewhat  different  system  from  anr 
other  connty,  as  the  work  was  carried  out  entirely  by  con- 
tract. Mr.  Thomas's  system  would  therefore  not  work  in 
Kent.  In  that  county  urban  authorities  were  treated  very 
liberally,  the  county  council  paying  for  the  scavenging  of 
everything  connected  with  the  upkeep  of  t he  roads  except 
two. thirds  of  the  cost  for  watering.  Ho  thought,  however, 
that  something  similar  to  the  system  deseriln^d  by  Mr. 
Thoina.s  wonht  ultimately  be  generally  adopted,  and  the  conn- 
ties  must  ultimately  contribute  to  and  control  the  whole  of 
the  roads. 

Mr.  J.  F.  SMlLi.tr  (Tynemonth),  while  supporting  the  vote 
of  thanks,  disagreed  entirely  with  the  method  in  which  the 
cost  of  the  roa<ts  w.as  apportioned  in  Buckinghamshire,  as  it 
was  entirely  opposed  to  the  .\ct  of  18K8.  which  referred  to 
main  roads  and  main  roads  bnly,  roads  leading  from  one  town 
or  village  to  another,  and  not  roads  which  were  merely  dis- 
trict roads.  The  incidence  of  taxation  made  some  district* 
bear  an  unfitir  proportion  of  the  cost.  In  his  district  (Tyne- 
mouth),  under  the  system  described  by  Mr.  Thoma«  the 
smaller  authorities  would  contribute  towards  the  cost  of 
roads  which  were  used  exclusively  by  the  town,  as,  for  in- 
stance, certain  roads  leading  to  works  and  to  a  goods  station, 
and  bearing  very  heavy  traffic.  There  was  no  definition  of 
highway  in  tho  pajxr. 

Mr.  Lkmo.v  (Southampton)  said  that  Mr.  Hooley 'a  criticism 
should  not  be  taken  too  seriously,  ft  was  only  "pretty 
Fanny's  way."  The  whole  question  was  in  an  unsatisfactory 
state,  and  they  wanted  some  fresh  legislation.  He  thought 
the  intention  of  the  legislature  was  this  :  Koadg  with  very 
he.ivy  traffic  benefitted  tho  <ounty  as  a  whole,  and  it  wa« 
unfair  that  the  cost  should  be  borne  by  the  parish.  In 
Southampton  they  had  first  contributed  half  the  cost,  and 
afterwards  the  whole  cost.  As  to  the  question  of  footways 
in  connection  with  the  Act  of  1888.  he  had  always  contended 
that  the  road  was  the  space  from  hedge  to  hedge,  and  included 
the  footways,  bnt  his  colleagues  on  the  committee  had  taken 
the  opposite  view — that  they  had  no  right  to  contribute  to 
footways.  Now,  however,  they  were  coming  round  to  adopt 
his  view.  There  was  undoubtedly  a  disposition  on  the  part 
of  county  councils  to  squeeze  the  rural  districts  (Xo,  no).  He 
said  there  was  (Mr.  Hooley:  Some  counties).  He  said  all 
counties  (Laughter).  This  system  led  to  endless  disputes  and 
litigation,  and  the  time  h.id  come  when  they  should  have  some- 
thing like  a  general  principle,  and  the  coutributions  to  urban 
districts  should  be  clearly  defined  as  to  the  amount  neces- 
sary to  maintain  the  road.  He  did  not  think  one  local 
authority  should  try  to  make  profit  out  of  another.  Legisla- 
tion should  find  some  basis  for  the  contribution  to  be  made 
to  the  urban  districts.  At  present  the  state  of  affairs  was 
very  unsatisf.tctory.  Directly  a  town  In-came  a  county 
borough  it  had  contributions  from  the  exchequer,  and  it 
was  then  found  out  that  the  amount  of  the  cimtributious 
was  considerably  in  excess  of  the  contribtitions  previously 
received  from  the  county  council,  thus  showing  that  the 
connty  councils  must  have  Iwen  making  a  profit.  The  whole 
thing  was  wrong  and  ought  to  be  adjusted.  If  the  pa|>er 
and  discussion  were  the  means  of  bringing  alxmt  a  change 
they  would  have  done  a  great  amount  of  giHui. 

Mr.  Leete  said  the  observations  of  -Mr.  Lemon  would  not 
apply  to  Beds,  where  they  were  very  liberal  towards  the 
tirban  districts. 

Mr.  LoBLKY  (Hanley)  thought  that  Mr.  Hooloy's  experience 
had  been  very  exceptional,  nnd  nodoubt  judged  other  counties 
bv  tho  wav  in  which  his  own  county  treated  the  local  authori- 
ties. He  onlv  wished  they  had  the  same  conditions  in 
Staffordshire.  The  gentleman  from  Northumberland  had 
alluded  to  the  spirit  of  the  .\ct  of  18S8,  but  he  might  have 
gone  back  to  the  Act  of  1878,  by  which  main  roads  were  first 
instituted.  At  the  annual  meeting  at  Leeds  he  had  n^ail  a 
paper  on  the  .\ct,  but  ho  was  a  little  too  previous,  and  it  fell 
a  little  Hat.  When  his  council  sent  in  their  bill  to  the  county 
authorities  tho  latter  were  astounded,  for  it  was  the  first  they 
had  got  and  the  first  intimation  of  tho  change  which  had 
been  made.  Now  they  wore  a  connty  borough,  and  were 
quite  disinterested. 

Mr.  Yates  (Waterloo)  said  that  only  one  class  of  main 
roads  was  mentioned.  In  Lancashire  they  had  sei'ondary 
main  roads,  ami  he  wmdd  like  to  know  if  that  wa<  on  unusual 
experience  and  what  the  practice  of  other  counties  was. 

Mr.  Hai.l  (Cheltenham)  saiil  in  Gloucestershire,  in  one  or 
two  places,  they  had  n  s|>ecial  division.  In  some  places  tho 
whole  cost  was  l»orne.  In  other  cases  they  had  contributitm 
roads  and  a  sort  of  secomlary  main  roads.  The  main 
street  through  a  town,  when  part  of  a  main  road, 
might  have  a  very  large  amount  of  traffic,  nnd  an 
arbitrary  n'lownnce  was  made.  In  regard  to  main  roads 
pniper,  the  whole  cost  was  given,  with  an  allowance  for 
scavenging  of  one. sixth,  and  also  an  allowance  for  ealablish- 
meiit  charges  of  6  per  cent,  on  the  whole  of  the  ex(x^nditnrp. 

Mr.  Henry  (Kast  KetfonH  said  that  swomlary  mads  in 
Lancashire  cern-sponded  to  contiibntion  roads  in  (iloucestcr. 
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shire.  If  the  system  of  Mr.  Tlioiiias  were  adopted  rural  dis- 
trict snrvej-crs  -would  be  apt  to  be  snnffed  out  by  road 
inspectors.  In  Isotts  a  statement  for  each  rural  district  was 
sent  in  twice  a  year.  It  had  been  suggested  in  the  papsi' 
that  exchequer  contributions  should  be  abolished,  but  what 
would  be  the  object  of  that  ?  Surely  it  would  be  better  to 
go  in  for  larger  contributions,  say  the  whole  cost. 

Mr.  Mann  (Sevenoaks)  thought  the  whole  system  of 
I'ating  wanted  revision.  In  Kent  and  Notts  the  urban  and 
rural  districts  received  liberal  li-oatment,  but  it  was  different 
in  Staffordshire,  where  they  cut  dcwn  contributions.  In  some 
places  the  cost  per  mile  was  very  much  in  excess  of  what  it 
was  in  others.  The  extr.a  cost  was  not  always  warranted.  A 
lixed  sum  per  mile  .should  be  allowed  in  every  county  through- 
out the  country. 

Jlr.  ST.iiXTuoKi'K  (Eston)  remarked  that  the  aitthor  said 
tliat  before  roads  were  metalled  they  must  be  scraped.  He 
thought  tli.at  roads  must  be  very  poor  at  £30  a  mile.  He 
should  like  to  know  if  the  ro.ads  were  hacked,  because  if  so 
the  metal  would  be  there  twelve  months  after  laying.  He 
agreed  with  Mr.  Lemon  as  to  the  squeezing  by  the  county 
councils.  The  whole  question  of  main  roads  was  in  a  very 
unsatisfactory  condition  as  regards  the  incidence  of  tax.ation. 
It  should  be,  as  in  France,  a  national  charge. 

Mr.  L.UTAN  spoke  as  to  the  custom  in  Middlesex,  where 
the  sum  contributed  varied  according  to  t)ic  surplus.  They 
had  a  secondary  class  of  roads,  known  as  contributory  roads. 
If  the  whole  expense  were  thrown  on  the  county  council,  as 
suggested  in  tlie  paper,  it  would  be  a  very  big  qnestion.  In 
Middlesex  the  Lcndon  County  Council  was  against  contri- 
buting to  the  footpaths,  aiul  the  question  was  still  unsettled. 
Some  counties,  such  as  Notts,  dealt  leniently,  others  squeezed. 
Some  new  legislation  was  necessary  to  give  proper  control 
over  the  whole  qitestion.  Bucks,  it  soenied,  had  not  waited 
for  that,  but  had  drawn  tip  a  new  scheme,  which  appeared  to 
be  altogether  outside  the  scope  of  the  Acts  of  1888  and  1878, 
which  endeavoured  to  throw  the  expense  of  the  maintenance 
of  main  roads  on  the  county  and  the  expense  of  the  other 
roads  on  the  districts  benefitting  by  them.  In  the  case  of 
Bucks  no  distinction  was  drawn,  so  that  the  county  council 
became  one  general  highway  authority,  completely  overriding 
the  A'ct  of  Parliament. 

The  CH.iiEM.4X  said  it  was  evident  from  the  discussion 
that  the  paper  would  Ije  of  good  service,  as  it  had  raised  a 
discussion  showing  as  much  difference  of  opinion  in  that  as 
in  the  sewage  qitestion.  Doctors  differed,  and  he  ho]>ed  Mr. 
Thomas  would  not  take  the  criticisms  of  Mr.  Hooley  too 
much  to  heart.  That  gentleman  was  given  to  joking,  and 
sometimes  did  not  mean  all  he  said. 

Mr.  Tiiojr.xs,  in  I'eplying,  referred  first  to  Mr.  Hooley's 
remarks,  saying  that  he  was  not  the  father  of  the  scheme,  but 
only  the  wet  ntirse.  The  point  was  that  the  scheme  met  with 
the  approval  of  the  county.  The  excheqnei-  contribution  was 
paid  into  the  county  fund,  and  each  district  benefitted 
equally.  If  the  contribution  was  not  received,  the  rates 
levied  equally  over  tlie  wliole  county  would  be  higher.  In 
reply  to  a  remark  by  .Mr.  Hooley,  he  thought  he  was  justified 
in  saying  that  his  relations  with  the  iirlian  surveyors  had 
always  been  mo.st  coidial.  Several  gentlemen  had  objected 
to  the  scheme,  as  not  in  accordance  with  the  Act  of  1888,  but 
a  copy  liad  been  Si-nr  to  Mr.  Ritchie,  who  replied  that  it  was 
entirely  in  accordance  with  the  spirit  of  the  Act.  The  pay- 
ments made  by  the  Bucks  Count\'  Council  were  very  much 
in  excess  of  the  contributions  of  the  urban  ilistricts. 

Mr.  C.VMPEEI.L  (Canterbury)  moved,  and  Mr.  M.\NX  (Seven- 
oaks)  seconded,  that  it  be  referred  to  the  Parliamentary  Com- 
mittee to  direct  the  attention  of  the  antliorities  to  that  discus- 
sion so  that  some  effect  might  be  given  to  it. 
The  discussion  then  terminated. 

It  was  agreed  that  Mr.  Silcock'a  pa]ior  should  be  taken 
as  read  and  the  discussio.T  upon  it  should  be  taken  the  first 
thing  on  Friday  moruing.  We  shall  give  the  discussion  as 
part  of  Friday's  proceedings.     The  paper  is  as  fol low's  — 

TRAMWAY  HAULAGE. 

By  E.  J.  SiLCOCK,  ASSOC.M.IIVST.C.K.,  F.G.S., 
Borouj^h  Rnginecr,  King'.s  Lynn. 
fMr.  K.  J.  Silcock,  borouoh  surveyor,  waterworks  and  Imrbour  enfji- 
neer,  of  Knit's  Lynn,  was  educated  at  the  Norfolk  County  School,  and 
articled  to  fche  late  Hr.  A.  W.  Moraut,  m.i.c.e.,  tlien  borouglx  engineer 
of  Leeds,  at  the  same  time  attendinp  civil  eunineeringlecture.sat  York- 
shire Colle.e:e,  in  conjunction  with  physics,  cliemistrv  and  peolofjy,  and 
taking  sevenil  prizes.  He  afterwards  received  nn  nyipointment  on  the  staff 
of  the  ]}reseut  cit.v  engineer  of  Leeds,  Mr.  Hewson,  ultimatel}'  becoming 
cliief  engineering  assistant,  lie  Imd  charge  of  the  sewerage  depart- 
ment, and  under  tlie  chief  engineer  designed  and  constnictoil  over  30 
milesof  main  sewers  ranging  up  toGffc,  Gin,  in  diameter  and  involving 
ei'ossings  under  tlie  river  .\ire,  tlio  Leeds  and  Liverpool  (^anal  and  rail- 
ways. He  had  charge  for  a  time  of  the  waterworks  department,  and 
was  engaged  on  endeavours  to  sto])  leakage  from  the  large  reservoir, 
on  plans  of  an  extension  to  the  filter  service  reservoirs,  new  mains,  and 
a  tunnel  a  quarter  of  a  mile  long.  He  designeii  and  superintended  the 
construction  of  a  road  bridge  with  a  42-ft.  width  of  rimd  and  a  span  of 
110  ft.  over  the  rivCr  Aire  ;  a  similar  bridge  over  the  Leecls  and  Liver- 
pool Canal;  a  footbridge  over  the  river  Aire;  and  an  electric  lighting 
installation  in  the  municipal  ollices,  the  town  hall  and  free  librar.v,  at  a 
cost  of  £10.000.  In  1»S7  he  receivcii  his  present  appointment  at  Lynn, 
where  he  has  charge  of  all  departments  of  the  corporation  works.  In 
additiiin  to  ordinar.v  works,  he  has  made  a  triLioiuinu'trical  survey  of 
the  estuary  of  the  Ouse,  covering  an  area  of  Co. oho  acres;  he  has  ilc- 
sigiierl  and  constructed  a  technical  school,  op.uied  in  IHUf  ;  and  a  system 
of  lighting  the  entrance  to  the  port  through  the  intricate  channel  of 
llie  Wash  hy  means  of  compressed. gas  buoys.  As  engineer  to  the  Port 
Commissioners  lie  has  been  rcspnnsibie  for  the  very  heav.v  work  of 
removing  the  wreck  of  a  large  steamer  of  ,■)  ooo  tons  burden,  which  cost 
£18,0(10.    He  is  now  carrying  out  the  works  for  a  new  supply  of  water 


to  the  town  from  wells  in  chalk,  about  8  miles  from  L,^-nu,  with  pumping 
engine  and  a  covered  service  reservoir  to  hold  1,000,000  gallons,  at  a 
cost  of  £30,000,  and  works  are  shortly  to  be  commenced  in  connection 
with  a  scheme  for  re-sew  ering  and  paving  a  large  portion  of  the  tow;n, 
at  an  estimated  cost  of  £15,000.  He  has  also  been  called  in  to  advise 
some  neigbbonring  local  authorities  and  the  Norfolk  Court  of  Sewers, 


Mr.    E.    J.    SiLCOl'K,   ASSOC.M.INST.C.E.,  F.G.S., 
Borough  Engineer,  King's  Lynn. 

the  body  charged  with  the  drainage  of  the  agr-icultural  lands  in  West 
Norfolk.  He  has  read  several  papers  before  the  association,  for  one  of 
which  he  was  awarded  the  £10  premium  annually  given,  the  title  of  the 
paper  being  "  Notes  on  Electric  Lighting,"  and  he  has  lectured  for  the 
Sanitary  Institute  at  local  centres.  He  is  a  fellow  of  the  Geological 
Society  and  an  Associate  of  the  Institute  of  Electrical  Engineer.sj, 

The  question  of  establishing  or  rearranging  tramways  has 
recently  been  before  several  municipalities  in  this  country, 
and  the  present  therefore  seems  an  opportune  time  for  the 
Association  of  Municipal  Engineers  to  discuss  the  relative 
merits  and  demerits  of  the  various  systems  of  tramway 
haulage  now  in  the  field.  Until  a  few  years  ago  .only  two 
systems  of  haulage  were  in  practical  operation — viz.,  by 
means  of  horses  and  steam  engines  ;  but  these  alternatives 
were  first  increased  by  the  cable  system,  and  more  recently 
by  compressed  air  motors,  on  engines,  gas  engines  and  elec- 
tric motors,  the  electricity  being  either  carried  in  the  oar  in 
accumulators  or  conveyed  to  it  ly  an  overhead  or  an  under- 
ground conductor.  It  will  be  therefore  seen  that  the  engineer 
of  to-day  has  a  much  more  complicated  question  to  deal  with 
than  he  had  some  years  ago,  and  the  object  of  the  present 
paper  is  to  bring  out  the  points  which  must  be  considered  in 
order  to  enable  him  to  select  the  best  system  for  any  par- 
ticular case, 

HORSE    .\ND    STEAM    TRACTION. 

With  regard  to  horse  and  steam  traction,  it  may  be  said  at 
once  that  their  defects  are  great,  otherwise  there  would  not  be 
so  many  competitors  endeavouring  to  oust  them  from  the  posi- 
tion they  once  held.  Independently  of  the  ciuestion  of  cost, 
it  is  pretty  clear  that  the  days  of  both  these  systems  are 
numbered.  At  the  present  time,  when  cruelty  to  animals  of 
all  sorts  is  so  strongly  condemned,  it  seems  an  anomaly  that 
horses  should  be  allowed  to  be  used  for  the  purpose  of  pull- 
ing tramcars  on  heavy  gradients  ;  and  therefore  sentiment 
alone  is  sullicient  to  prevent  the  system  from  continuing  in 
vogue  for  many  years  longer.  In  addition  to  this,  horses 
occupy,  wear,  obstruct  and  foul  the  streets,  and  the  speed 
which  can  be  attained  by  horse  cars  is  so  low,  and  the  saving 
of  time  over  walking  is  so  small,  that  there  is  very  little  in- 
ducement to  the  public  to  patronise  horse  cars.  Further 
than  this,  it  is  impossible  to  keep  a  sufficient  reserve  of 
horses  to  deal  with  the  traffic  of  special  occasions,  and  the 
number  of  workmen  employed  is  so  large  that  this  system  is 
more  liable  to  suffer  from  strikes  than  any  other. 

The  steam  engine,  too,  has  a  bad  reputation  ;  it  occupies 
as  much  space  on  the  road  as  iiorses;  it  wears  the  rails  by 
an  extra  set  of  wheels  travelling  over  them,  carrying  a  load 
of  about  15  tons;  and  its  steam,  smoke,  smell,  dust  and 
noise  together  form  a  great  nuisance,  not  only  to  the  pas- 
sengers, but  oven  in  a  greater  degree  to  other  persons  using 
the  roads  and  living  in  the  houses  abutting  on  them  ;  and 
from  an  aesthetic  point  of  view  this  system  is  probably  moro 
objectionable  than  any  other,  for  of  all  the  vehicles  in  common 
nse  a  steam  tram  engine  probably  carries  the  palm  for  ngli- 
ness.  Taken  altogether,  therefore,  steam  traction  will  be 
condemned  whenever  any  other  form  of  mechanical  traction 
is  available— excepting  possibly  the  gas  engine,  which  is  very 
near  akin. 

OIL    .VXD    GAS    ENGINES. 

l)f  tlie  systems  already  enumerated,  the  oil  engine,  gas 
engine  and  compressed  air  engine  have  been  put  on  the 
market,  and  the  makers  have  claimed  that  they  are  practi- 
cable; but  so  far  as  the  author  is  aware  nonoof  these  systems 
have  yet  been  adopted  in  any  town  in  flngland  for  regular 
every  day  work  for  any  length  of  time.  The  only  oil  engine 
yet  introduced  is  the  "  Connelly  "  oil  motor.  An  engine  on 
this  principle  was  run  for  a  short  time  in  Soutli  London  to 
Deptford.  The  engine  was  a  sepnrato  vehicle  from  the  car, 
and  as  the  oil  used  gave  off  an  offensive  smell,  it  met  with 
no  enrouiagement,  and  it  has  since  been  converted  iuto  a  gas 
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eogice.  The  weight  of  this  cugine  to  draw  a  car  carrying 
forty  people  at  8  miles  an  hour  is  said  to  be  aboDt  6  tone. 
The  objections  to  this  system  are  the  double  wear  on  rails, 
due  to  a  separate  engine  ;  tlie  noise  of  the  machinery,  which 
counts  against  this  system  eiiually  with  all  systems  involving 
locomotive  engines;  the  space  occupied  in  the  street  by  the 
separate  engine;  and  the  fumos  uf  the  gas. 

Another  gas  engine  on  the  market  is  known  as  the 
"  Liihrig."  This  engine  was  run  ciperiinontally  for  some 
time  at  Croydon,  and  there  is  a  complete  installation  of  this 
system  at  Dessau  in  Germany,  where  there  are  nine  gas 
motor  cars  on  a  tramway  UJ  miles  long.  These  motors  are 
combined  with  the  passenger  oars,  so  that  there  is  only  one 
vehicle  ;  and  the  gas  is  stored  in  the  body  of  the  carat  such 
a  pressure  as  will  run  the  car  two  double  journeys,  or  11 
miles.  The  car  weighs  G  tons  empty,  and  when  loaded  with 
a  full  complement  of  twenty-seven  passengers,  driver  and 
conductor,  it  weighs  71  tons.  The  gradients  on  the  line  are 
easy,  and  only  a  7  horse-power  engine  is  required.  There 
are  two  gas  cars  on  this  principle  running  on  a  line  between 
Blackpool  and  Lytham.  Tho  cars  weigh  7  tons  and  carry 
forty  passengers.  They  cost  £7.^0  each.  The  gas  is  stored 
at  loOlb.  pressure.  The  route  is  a  fairly  level  one,  and  tho 
motors  in  this  case,  as  at  Dessau,  are  of  7  horse-power.  This 
form  of  gas-driven  engine  is  not  so  objectionable  as  tho 
"  Connelly,"  on  account  of  its  being  a  combined  motorcar; 
but  the  noise  and  tho  smell  of  gas  fumes  are  still  present, 
and  the  cars  run  unsteadily. 

COMPBKSSEI)   MR    MOTORS. 

Compressed  air  motors  have  been  tried,  but  hitherto  the 
success  attained  by  this  system  has  not  been  very  great. 
The  first  tramway  engine  propelled  by  compressed  air  in  this 
country  was  built  by  Messrs.  Hughes  &  Lancaster,  the  car 
and  motor  being  combined  in  one  vehicle.  The  air  was  com- 
pressed to  a  pressure  of  about  170  lb.  per  smiaro  inoh,  and  at 
that  pressure  it  is  impracticable  to  provide  sufficient  storage 
room  on  a  motor  car  to  propel  the  car  for  any  great  distance. 
To  obviate  this  difficulty  an  iron  pipe  was  laid  along  the  tram 
route,  and  this  main  was  kejjt  charged  with  air  at  woiking 
pressure.  The  reaeiroirs  of  tho  car  were  then  replenished 
from  time  to  time  as  required,  and  moch  ingenuity  was  dis- 
played in  devising  automatic  arrangements  for  making  the 
connection  between  the  reservnirs  and  the  air  main.  It  was 
expected  that  the  charging  could  bo  accomplished  in  one 
minute,  and  as  the  operation  was  to  be  carried  out  at  regular 
stopping  points,  this  would  involve  no  loss  of  time.  This 
motor  car  was  publicly  tried  by  Prof.  Unwin  at  Chester,  and 
his  report  was  of  a  favourable  nature ;  but  in  spite  of  this  the 
system  has  not  been  developed  in  England.  Probably  this  is 
due  to  financial  considerations,  as  it  appears  probable  that 
power  supplied  by  compressed  air  could  not  compete  for  price 
with  horse  or  steam  haulage. 

The  compressed  air  system  without  a  charging  main  is  in 
operation  at  Xantes,  with  a  working  pressure  of  450  lb.  per 
square  inch ;  the  weight  of  the  car  and  motor  in  this  case  is 
9  tons  when  loaded.  Compressed  air  is  also  on  a  line  from 
Paris  to  Xo^ent-sur-Marne,  with  extreme  high  pressures 
varying  from  660  to  1,175 lb.  per  square  inch.  These  high 
pressures  necessarily  involve  trouble  with  the  formation  of 
ice  in  the  valves,  ports  and  passages  of  the  engines,  and  in 
order  to  overcome  this  difficulty  the  air  has  to  be  superheated 
at  considerable  expense.  The  large  and  heavy  reservoirs  re- 
quired with  this  system,  and  the  heating  arrangements  and 
other  apparatus,  bring  the  weight  of  tho  motor  car  when 
empty  to  15  tons,  and  when  loaded  to  IS  tons  The  wheel 
base  of  these  cars  is  very  short,  and  this  produces  a  seo-saw 
rocking  motion  which  is  very  destructive  to  tho  rails  and  un- 
pleasant to  passengers.  A  newer  system  of  compressed  air 
propulsion,  designed  by  M.  Conte,  is  in  operation  at  Vienna. 
This  system  has  a  charging  main,  as  in  the  case  of  the  Hughes 
<t  Lancaster  cars  tried  at  Chester,  but  tho  method  of 
making  connection  between  tho  air  reservoirs  and  the  air 
main  is  different.  The  pressure  used  is  about  300  lb.  per 
square  inch. 

The  ultimate  success  of  any  system  of  tramway  haulage  by 
means  of  compressed  air  appears  to  the  author  to  be  ex- 
tremely  problematical.  The  well-known  inherent  defect  in 
such  a  system,  due  to  the  loss  of  power  by  lo.ss  of  heat  in 
compression,  is  certain  to  militate  against  any  system  using 
air  as  its  motive  power.  This  loss  of  heat  increases  at  a 
very  rapid  ratio  after  the  air  has  been  compressed  beyond 
three  or  four  atmospheres,  so  that  there  muat  be  a  very  sub- 
stantial loss  of  power  when  work.ng  to  such  pressures  aa 
1,0001b,  per  square  inch  or  over.  One  is  therefore  on  the 
horns  of  a  dilemma  :  cither  the  c.ir  must  carry  a  large  supply 
of  air  at  high  pressure,  with  a  consequent  large  loss  of  power 
through  loss  of  heat,  or  tho  powir  must  be  distributed  along 
the  route  by  means  of  pipes  charged  to  a  lower  pressure  ;  and 
this  method  of  power  distribution  has  been  proved  to  bo  a 
failure  by  the  experience  of  the  Hirmingham  Com  pressed- Air 
Power  Company.  It  would  therefore  appear  that  there  are 
not  great  hojirs  of  making  a  compressed  air  motor  com- 
mercially successful.  This  is  to  be  regretted,  as  the  absence 
of  all  smell  from  the  products  of  combustion,  present  in  all 
other  forms  of  heat  engines,  is  a  very  encouraging  feature  in 
tho  application  of  air  to  motor  cars. 

lAllt.K    TRAi  TION. 

Turning  now  to  the  cable  system  of  traction,  wo  find  nearly 
kII  the  objections  which  have  been  urged  against  the  motors 


already  considered  have  diaappcared,  and  practically  a  new 
set  of  conditions  obtain.  The  weight  of  the  cars  is  less  than 
on  any  other  system,  as  there  i^  no  machinery  of  any  kind 
to  be  carried ;  there  is  therefore  less  wear  and  tear  on  the 
rails,  due  to  dead  weight,  than  on  any  system;  and,  more 
important  still,  there  is  no  grinding  action  between  the 
wheels  and  the  rails,  to  pro|>el  the  car  or  to  check  its  i-peed 
in  descending  steep  gradients  This  system  is  especially  ap- 
plicable where  severe  gradients  arc  encountered,  and  it  baa 
been  found  in  practice  that  any  gradient  can  bo  negotiated 
without  difficulty  by  a  cable  tram.  There  is  very  little  noise 
on  the  road,  such  as  is  given  by  the  hum  of  a  motor  or  the 
rattle  of  gearing.  A  large  number  of  extra  cars  can  Ije  put 
on  to  meet  special  traQic  at  a  very  slightly  increased  cost. 
Aa  compared  with  overheail  electric  haulage,  it  has  the 
further  advantages  of  having  no  poles  and  overhead  wires, 
aud  there  is  no  danger  from  falling  wires.  -Vnd,  as  compared 
with  any  electric  system,  it  scores  on  the  ground  of  liaving 
no  sparking  at  motor  brushes  or  car  wheels. 

The  disadvantages  of  the  cable  system  are  that  the  cable 
has  to  be  hauled,  whatever  the  amount  of  traffic  may  be,  and 
this  forms  a  large  proportion  of  tho  power  required  when 
few  cars  are  running ;  it  follows,  therefore,  that  u  quick 
service  and  large  trallic  are  necessary  for  economical  working. 
The  cable  system  involves  a  central  rail  with  slot  ;  and  this  is 
a  very  strong  objection,  as  it  means,  practically,  that  the 
portion  of  the  road  occupied  by  the  tramway  track  is,  to  a 
large  extent,  useless  for  ordinary  traflic.  Tho  inconvenience 
caused  by  a  broken  cable  is  very  considerable,  as  it  generally 
necessitates  taking  up  part  of  the  track;  aud  in  any  case,  if 
the  cable  becomes  blocked  or  broken,  the  whole  of  the  tram- 
way traffic  on  the  routo  is  entirely  suspended,  and  it  i«  even 
necessary  to  use  horse  traction  to  take  the  cars  to  tho  depAt. 
This  is  a  strong  objection  to  the  cable  system. 

As  affecting  the  cost,  it  may  be  mentioned  that  the  hauling 
station  must  be  placed  near  the  route,  and  if  the  system  to 
be  worked  is  a  radiating  one — i.e.,  one  on  which  the  roads 
radiate  from  the  centre  of  a  town — the  hauling  station  must 
be  placed  near  the  centre  of  the  system,  and  this  usually 
entails  the  establishment  of  large  works  on  a  very  expensive 
site,  and  one  which  has  not  the  facilities  of  water  for  con- 
densing purposes  and  easy  coal  delivery,  to  say  nothing  of  the 
nuisance  which  may  be  created  by  smoke,  noise  and  vibration. 
KLECIKIC   TRACTIO.V. 

Electric  traction  hitherto  has  been  mostly  developed  iuthe 
direction  of  overhead  conductors.  The  accumulator  system, 
although  perhaps  the  most  ideal  method  of  applying  electric 
energy,  has  not  attained  any  great  degree  of  success,  ohiefly 
owing  to  defects  in  tho  accumulators.  These  include  nuisanco 
to  passengers  from  the  escape  of  fumes  and  tho  spilling  of 
acid  solutions ;  the  loss  of  power  due  to  double  conversion  of 
the  power  from  the  dynamos  into  the  batteries,  and  from  the 
batteries  to  the  electric  motors;  buckling  of  battery  plates 
and  short  circaiting,  due  to  the  great  variations  in  the  rate  of 
discharge  and  the  mechanical  strain  on  the  plates  caused  by 
tho  vibration  of  the  cars  when  running;  great  weight  cf 
accumulators  to  be  carried ;  and  inconvenience  caused  by  cars 
having  to  be  taken  to  tho  depots  to  have  accumulators  re- 
placed by  fully-charged  ones. 

The  conduit  electric  system  has  the  advantage  over  the 
accumulator  system  on  nearly  all  the  points  previously 
named,  but  it  is  objected  toon  the  following  grounds:  The 
slot  in  one  rail  is  liable  to  cause  accidents  to  cyclists,  and  by 
horses'  shoes  catching  in  it ;  the  slot  is  liable  to  become  filled 
with  dust,  mud  and  snow,  especially  when  situated  in  exposed 
positions,  as  at  the  sea  front  at  Blackpool;  the  liability  of 
leakage  of  electricity  in  the  bare  underground  conductors; 
liability  of  stoppage  of  cars  by  short  circuiting,  due  to  some 
metal  or  other  conductor  falling  through  the  slot  on  to  the 
underground  conductor ;  and  the  inconvenience  caused  by  tho 
breaking  open  of  streets  to  effect  repairs  to  the  electrical 
portion  of  the  tnick. 

The  Westinghouse  underground  system  gets  over  most  of 
the  above  objections  to  the  conduit  system,  except  the  last- 
named  of  breaking  up  the  streets.  Contact,  in  this  case, 
between  the  underground  conductor  aud  the  motor  of  tho  car 
is  made  through  a  sliding  bar  as  it  pa.sses  over  a  series  of 
bosses  placed  along  the  centre  of  the  track,  and  these  bosses 
are  automatically  put  in  circuit  with  the  underground  con; 
doctor  by  the  car  as  it  approaches,  and  automatically  put  out 
of  circuit  after  it  passes  them.  This  system  promises  to  give 
good  results,  and  has  achieved  a  certain  amount  of  suicess  in 
America  and  at  Paris;  but,  so  far  as  the  author  is  aware,  it 
has  not  yet  lad  a  practical  trial  in  this  country. 

The  overhead  electric,  as  already  stated,  hiu)  been  tho  most 
successful  of  tho  methods  of  applying  electrical  power  to 
tramway  haulage  ;  and,  taken  all  round,  it  undoubtedly  meets 
the  requirements  of  a  tramway  service  more  than  any  other. 
The  chief  objection  to  the  system  is  the  unsightlinoss  of  the 
overhead  wires,  which  no  doubt  at  first  sight  do  offend  tho 
eye;  but  this  is  one  of  tho  many  things  met  with  in  largo 
towns,  which,  although  ugly,  soon  become  noticeable  by 
reason  of  their  groat  utility.  This  objection  was  Urgoly 
accentuated  by  the  method  adopted  in  tho  early  examples 
erected  in  this  country  of  having  tho  trolley  wirt>  carried  by 
spiui  wires  running  from  one  side  of  tho  street  to  tho  other, 
and  those  were  especially  objectionable  at  curves  in  tho 
track,  wlioro  thoy  formed  a  porfoot  network  overhead.  The 
feeder  wii-cs,  too,  were  carried  above  ground  on  poles  along 
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the  sides  of  the  track,  and  tliey.  beinc;  heavy  insiilalfd 
cables,  were  very  noticeable.  The  form  of  construction  now 
in  vogue,  of  putting  the  feeder  wires  underground  and  carry- 
ing the  trolley  wires  on  the  projecting  arms  of  polos  placed 
along  the  centre  of  wide  streets  or  the  curb  of  narrow  ones, 
has  reduced  the  work  overliead  to  a  ininimum.  and  the  orna- 
mental character  of  poles  and  brackets  has  rendered  them  no 
more  objectionable  than  ordinary  arc  lamp-posts.  Exception 
is  also  taken  to  the  overhead  system  on  the  ground  of  danger 
from  falling  wires,  but  this  has  been  largely  exaggerated, 
and  in  practice  it  lias  been  found  that  there  need  be  no 
apprehensions  on  this  score. 

As  a  set-off  against  these  two  objections,  there  are  many 
points  in-favonr  of  this  system.  On  the  score  of  first  cost  it 
has  the  advantage  of  saving  £:!,3.50  per  mile  of  single 
line  over  the  underground  conduit.  As  against  other  than 
electric  systems  it  has  no  central  slot  to  obstruct  the  streets. 
A  very  small  proportion  of  the  total  current  generated  is 
absorbed  in  transmission.  The  cars  can  be  run  at.  varying 
speeds,  so  avoiding  ordinary  vehicular  traliic,  making  up  for 
lost  time,  and  giving  a  quick  service  on  suburban  parts  of  the 
routes  ;  and  they  can  be  moved  backward  if  required.  The 
power  station  can  be  placed  at  any  moderate  distance 
from  the  centre  of  the  route  without  appreciable  loss  of 
power,  thus  giving  the  choice  of  cheap  and  convenient  sites 
and  the  possibility  of  utilising  power  from  refuse  destructors. 
The  cars  can  be  lighted  by  electricity,  wliich  is  a  feature 
much  appreciated  by  passengers.  The  weight  of  the  cars  is 
less  than  in  any  other  system  except  the  cable  oar.  It  is  a 
system  which  readily  lends  itself  to  extensions,  and  it  pro- 
bably has  a  greater  fiehl  for  improvement  in  economy  of 
working  than  cable  tr.iction. 

Considerable  improvement  ha^  already  been  effected  in  the 
efBciency  of  electrically-driven  cars  on  which  two  motors  are 
used  by  the  adoption  of  the  series-parallel  controller,  which 
has  for  its  object  the  reduction  of  the  large  momentary 
current  when  a  car  is  started.  This  device  reduces  the 
momentary  maximum  current  by  about  30  per  cent.,  and  the 
saving  thus  effected  is  important  in  two  directions,  as  it 
allows  the  central  generating  plant  to  be  run  at  a  more 
uniform  output,  and  therefore  with  increased  economy,  and 
it  increases  the  number  of  car.^  which  can  lie  run  by  any 
given  plant. 

A  further  source  of  improvement  on  large  systems  will 
probably  result  from  the  use  of  accumulator  sub-stationp. 
These  have  been  adopted  at  Hartlepool,  and  so  far  have  been 
very  successful ;  and  it  appears  probable  that  a  variable  con- 
necting gear  between  the  motors  and  car  wheels,  permitting 
of  a  variable  ratio  between  the  speeds  of  the  armature  spindle 
.and  car  axle,  may  be  the  means  of  further  reducing  the  ex- 
cessive variations  of  current  in  starting  and  ascending  steep 
gradients. 

There  is  a  further  field  for  improvement  in  the  adoption  of 
three-phase  currents,  and  this  method  is  on  its  trial  in  America. 

CABLE    .\ND    OVER11R.4II    ELt^CTRIC    SYSTEMS    (■O.Ml>.\REri. 

In  the  present  state  of  development  of  tr.amway  haulage  it 
appears  that  the  choice  lies  between  cable  and  overhead 
electric,  and  as  to  which  of  these  two  methods  should  be 
adopted  in  any  particular  case  will  depend  on  the  gradients 
to  be  negotiated  and  the  amount  of  traffic  to  be  catered  for,  or, 
in  other  words,  the  frequency  of  the  service.  In  comparing 
these  two  methods  of  haulage  the  following  data  may  be  of 
service  : — 

Cost  of  ordinary  steel  girder  railway  track  on  concrete 
foundation,  and  paved  with  granite  setts,  £.5,250  per  mile  of 
single  track.  Cost  of  cable  conduit,  £M,.50O  per  mile  of 
single  track,  if  laid  at  same  time  as  rails.  If  added  to  an 
existing  line  of  tramway  this  sum  must  be  increased  by  £400 
to  £500  per  mile.  The  cable  itself  cost  £200  a  mile.  The 
(!lectricunder.;nnindconduit,including  conductor,  costs £4,300 
per  mile  of  single  line  if  laid  simultaneously  with  the  tramway 
line.  If  added  to  an  existing  line,  the  same  extra  allowance 
must  be  made  as  in  the  ease  of  a  cable  conduit.  The  electrical 
work  for  an  overhead  system  costs  £1,000  per  mile  of  double 
track,  and  £1,.500  per  mile  of  single  track,  if  erected  in  con- 
junction with  the  tramway  line  ;  and  an  allowance  of  £1.50 
per  mile  of  single  track,  and  £3(J0  per  mile  of  double  track, 
must  be  made  for  bonding  the  rails  for  return  circuit  if  this 
system  is  fitted  to  an  existing  line.  A  cable  bogie  car  to 
carry  fifty  pas.sengera  costs  £2.50,  and  an  electric  motor  car 
of  the  same  size,  either  for  overhead  or  underground  conduit 
costs  £750. 

The  power  required  to  hnnl  the  cable  of  a  cable  system  is 
given  by  Mr.  (;i!iik  in  his  book  on  tramways  at  4  indicated 
horse-power  per  1,000  ft.  of  cable,  and  every  right-angled 
bend  is  to  be  considerrd  as  equivalent  to  1,500 ft.  of  straight 
cable.  This  allowance  does  not  include  the  power  absorbed 
by  the  engine  and  winding  machinery  when  running  empty. 
This  estimate  appears  to  be  rather  a  high  one,  judging  by  tlio 
resnlts  obtained  at  lirixton,  liirmiiigham  and  Kdinhurgh,  from 
which  it  would  appear  that  4  indicated  h<irse-|)ower  per'  1,150(1 
lineal  feet,  or  21  indicated  horse-power  per  mile,  covers  the 
power  required  to  haul  the  cable,  including  bends  and  the 
power  absorbed  by  miichinery  running  light.  To  this  must 
be  added  3  horse-power  for  each  car  running. 

The  power  required  for  overhead  electric  cars  fluctuates, 
as  already  pointed  out,  and  these  fluctuations  are  more  marked 
the  smaller  the  number  of  cars  running.  For  instance,  on 
the  Roundhay  electric  tramway  at  Leeds  the  average  power 


per  car,  with  only  five  cars  running,  varies  from  13  electric 
tiorse-power  on  a  bad  day  to  7  electric  horse-power  on  a  good 
day,  and  in  very  bad  weather  the  momentarv  power  has 
reached  36  electric  horse-power  i)er  car.  Mr.  T.  ITewson, 
janr.,  assoc.m.i.xst.c.k.,  made  tests  on  this  line  on  January  28, 
1895,  after  a  slight  fall  of  snow,  when  he  found  that  the 
power  per  car,  with  five  cars  running,  averaged  13  9  electric 
horse-power,  and  ranged  between  251  electric  horse-power 
and  12  electric  horsepower  per  car — i.e.,  the  maximum 
exceeded  the  average  by  about  SO  per  cent.  It  should,  how- 
ever, be  stated  that  when  these  tests  were  taken  the  cars 
were  not  fitted  with  the  series-parallel  controller.  The  cars 
wera  subsetpiently  fitted  with  this  ajipliance,  and  the  power 
absorbed  was  then  much  more  unifoi-m.  On  the  other  hand 
Mr.  K.  Hedges,  in  his  book  on  "  American  Street  Hallways, " 
gives  a  diagram  taken  from  the  Minneapolis  street  railway, 
with  1G3  cars  running,  showing  an  average  of  8'34  electric 
horse-power  per  car,  and  the  maximum  demand  only  exceeds 
the  average  by  about  20  per  cent.,  whilst  on  the  same  line, 
with  only  fifteen  cats  running,  the  power  absorbed  per  car 
averaged  ]1"33  electric  hor.^e-power,  and  the  maximum  de- 
mand per  car  was  double  that  figure.  It  will  therefore  be 
seen  that  in  estimating  tlte  horse-power  required  at  the 
central  station  for  any  system  regaid  must  bo  had  to  the 
effect  which  the  number  of  cars  miming  has  upon  the  excess 
of  power  absorbed  above  the  average  power  per  car. 

The  cost  of  engines,  boilers  and  dynamos  at  the  central 
station  ntay  be  estimated  at  £15  to  £17  per  indicated  horse- 
power, and  for  enerines,  boilers  and  winding  m.ichinery  for  a 
cable  system  at  £12  to  .+;15  per  indicated  horse-power.  The 
cost  of  buildings  and  land  for  the  power  station  will,  of 
course,  depend  to  a  large  extent  on  the  substantiality  and 
oriuitenessof  the  former,  and  the  local  conditions  for  the  latter. 
In  estimating  the  annual  costs  allowance  should  be  made 
for  redeeming  the  outlay  on  land,  lines  and  buildings  in 
thirty  years;  fixed  machinery  in  twenty  years;  rolling  stock 
for  cable  cars  in  twenty  years  ;  and  electric  cars  in  ten  years  ; 
and  renewal  of  lines,  machinery  and  rolling  stock  at  the  end 
of  those  terms. 

The  cost  of  haulage  on  the  Birmingham  cable  system,  with 
(5  miles  of  cable,  twenty-one  cars,  and  a  three-minute  service, 
for  the  years  1891-4  inclusive,  was  t)  35d.  per  car  mile  on  an 
average  of  621,000  car  miles  jier  annum.  Of  this  sum  from 
l.Vd.  to  2d.,  representing  about  £4,0(X),  is  the  fixed  charges 
which  lannot  be  appreciably  reduced  however  small  the 
number  of  miles  rnr..  The  above  figures  include  all  expenses 
except  capital  and  renewal  account  charges.  The  cost  of 
haulage  on  the  Roundhay  electric  tramway,  with  a  seven  to 
eight  minutes'  service  and  five  cars,  was  5'76J.  per  car  mile, 
exclusive  of  capital  and  renewal  account  charges.  This  sum 
includes  l"36d.  per  car  mile  for  management  and  power 
station  expenses,  which  would  be  reduced  to  from  Id.  to 
0'75d.  per  car  mile  on  a  larger  installation. 

An  estiuiato  of  the  annual  cost  of  running  any  proposed 
system  can  be  made  with  a  considerable  degree  of  accuracy 
by  using  the  abova  data,  making  allowances  for  any  special 
local  circumstances;  but  the  result  will  depend  largely  upon 
the  accuracy  with  which  the  rcciuirements  of  the  traffic  to 
be  cater.^d  for  has  been  ganged,  as  on  this  part  of  the  esti- 
mate will  depend  the  totiil  number  of  car  miles  per  annum 
over  which  the  fixed  charges  for  interest  on  and  re])ayment 
of  capital,  management  and  renewals  can  be  distributed.  It 
will  be  found  in  most  cases  that  the  cost  of  cable  and  over- 
head electric  traction  are  equal  at  between  a  two-minute  and 
three-minute  service  each  way.  If  the  frequency  of  the  service 
exceeds  this  the  cable  will  bo  cheaper,  but  if  the  service  is 
slower  the  electric  overhead  will  be  more  economical. 

THE  .ANNUAL  DINNER. 
On  Thursday  evening  the  annual  dinni^r  was  held  at  the 
Trocadero  Restaurant,  Piccadilly-circns,  W.  The  building 
itself  is  architecturally  interesting,  more  especially  for  its 
ilecnrationf;.  Those  whti  arrived  early  enough  found  mricli 
to  admire  in  the  fine  frieze  of  the  vestibule,  where  Messrs. 
Gcra.d  .Moira  aiul  F.  Lynn  Jenkins  have  applied  to  the  walls, 
in  gorgeous  polychrome  and  bright  metals,  the  romance  of 
King  Arthur,  (^neen  Gninivero  .and  the  Knights  of  the  Round 
Table.  Mr.  W.  J.  Angell  was  the  architect  of  the  building,  and 
Mr.  Martin  F.  Roberts,  .\.M.1.C.E.,  was  responsible  for  itselectiic 
lighting,  ventilation  and  other  engineering  featmcs.  At  the 
banquet  Sir  --Mexandcr  Binnie,  the  president,  was  in  the 
chair,  and  the  visitors  included  Sir  Robert  Rawlinson,  K.c.n., 
the  Mayor  of  Eastbourne,  the  Master  of  the  Carpenters' 
Company,  Dr.  Rentoul,  M.P.,  Mr.  W.  A.  Hlaxland  (solicitor  to 
the  liOndnn  County  Council),  Dr.  Shirley  Murphy  (medical 
officer  to  the  London  County  Council),  and  Mr.  Basset 
Hojikins,  T..C.C.  After  the  loyal  toasts  had  been  proposed  by 
the  PRii:sii)|':NT  and  duly  honoured.  Dr.  Rentoit.,  in  a  de- 
lightful S]ieecli,  ga^■e  "The  Miitiicipal  Cornorations  of  tlio 
Country";  the  Mayor  of  Eastbourne  n'spondiiig.  Mr. 
H,\sKKT  Hopkins  pnqiosed  "The  Association  of  Municipal 
and  County  Engineers."  The  career  of  the  associa- 
tion had,  he  suid,  been  ono  of  uninterrupted  progress. 
It  now  numbered  something  like  H(K)  effective  members,  who 
wore  to  be  found  in  every  quarter  of  the  globe.  It  encour- 
aged young  men  by  holding  examinations  in  those  depart- 
ments of  study  which  were  most  essential  iv  municipal  en- 
gineers, and  ifo  members  held  jieriodical  meetings  for  mutual 
instruction  and    inforiiuition.     By  its  operations  it  had  dis- 
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linctly  ruised  the  eliitus  of  tlio  profession.  The  president,  in 
response.  saiJ  that  at  present  tniinici|>a1  ami  I'arlianientarv 
institutions  were  somewhat  ovcrhunlened  by  the  duties  thrown 
upon  then),  and  ho  hmked  in  llie  future  to  Iwr^er  development 
of  municipal  lifo  to  relieve  Parliament  of  many  of  those 
ma'lors  with  which  at  the  present  time  it  had  to  deal.  Mr. 
Lkwis  .\ngkll  then  proposed  the  "  Visilors,"  Mr.  Jessk  jAtoiia 
(Master  of  the  Carpenters'  Company)  and  Dr.  Shirley  Murphy 
responding.  The  n-uiaiiiinjf  toast,  "The  Prefs," was  humor- 
ously (jiven  by  Mr.  W.  Wkaveu,  nnd  the  cci)n])liment  was 
cordially  acknowlei|);ed  by  the  editor  of  TiiF.  SruvKYoR  aud 
by  Mr.  A.  V.  Mav  on  behalf  of  The  Contrncl  Jniiriuil.  The 
tv)ast  list,  it  will  be  seen,  was  short,  but  in  one  or  two  of  the 
speeches  the  eleuiont  of  brevily  was  net  so  i;;)uspicuou''.  Mr. 


Basset  Ilopkins,  in  jiarticnlar,  "orating"  at  almost  Tinduo 
loriRth.  Consequently  the  hoar  was  late  before  the  feast  wa« 
ended,  and  to  this  wc  must  ai tribute  tlie  omission  from  iho 
programme  of  any  public  recojrnition  of  the  services  of  Mr. 
Cole,  the  seen'tary,  to  whom  so  much  of  the  success  of  the 
whole  proceedings  at  the  annual  meeting  wan  due.  We  ex- 
press the  fei'linjf  which  was  very  generally  voiced  in  conversa- 
tion, however,  when  wo  note  that  the  arrangements  gave  the 
utmost  satisfaction,  and  that  the  forethought  with  which  the 
multifarions  details  had  been  arranged  by  the  secretary  was 
niu  unappreciated.  It  should  be  added  that  sweet  music, 
under  the  direction  of  Mr.  J.  A.  Brown,  was  a  pleasant  feature 
of  the  function,  the  songs  of  Mite  Florence  Venning  l^einjr 
especially  wclcotued. 
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PHYSICAL,   CHEMICAL   AND    MECHANICAL.     III. 

By   \V.   .NnBI.K  T\\  KLVKTliKK.-. 


Schiinmcl'.i. —  Among  Continental  machines  one  of  tho 
best  know  is  Kchimniera  apparatus,  largely  used  in  Germany 
and  to  a  limited  e.vienl  in  Kngland.  Tiie  larger  types  of 
Schitnmel'B  dismfector  are  very  similar  in  general  arrange- 
ment to  tho  "  Kquifei,"  bcinc  ciiciilar  or  ovnl  in  section 
and  fitted  with  one  or  two  doors  as  required.  Low-pressure 
steam  is  employed  and  obtained  from  a  separate  boiler.  In 
Iho  lower  portion  of  the  chamber,  which  is  non-jacketled,  is 
situated  a  double  coil  of  gilled  pij)08  heatc<l  by  steam. 

The  articles  are  placed  inside,  on  a  suitable  carriage,  after 
the  interior  has  been  warmed  for  about  thirty  minutee.  Tho 
doors  being  closed,  tho  articles  are  warmed  for  another 
period  of  thirty  minutes.  Steam  is  then  admitted  to  the 
interior  and  disinfection  continued  for  thirty  minutes.  After 
disinfection,  heatud  air  is  passed  through  the  apparatus  for 
about  a  quarter  of  an  hour  and  the  clothes  removed. 

Disinfection  is  probably  etiicient,  though  by  no  means 
rapid,  aud  the  articles  are  not  perfectly  dry  wlion  taken  out. 
The  cost  of  tho  ajiparatus  is  moderate,  but  it  is  probably  better 
appreciated  abroad  than  it  ever  vrill  be  in  England. 

Thurffield'f. — Thurslield'sdisinfector,  used  chiefly  in  Austria, 
was  originally  designed  for  disinfection  by  the  combined 
effect  of  hot  air  and  steam.  Tiie  steam  was  generated  in  a 
separate  open  boiler,  wl.o^e  steam  outlet  was  coiinected  in 
such  manner  with  an  nppir.'ttus  for  heating  air,  or  with  tho 
chimney,  so  that  hot  air  alone,  or  iniied  witli  products  of 
combustion,  would  be  drawn  into  the  chamber  along  with  the 
steam. 

Modern  types  are  hori^.onlal,  circular  in  section  and 
jackolted.  The  jacket  is  partly  filled  with  water  and  acts 
as  tho  boiler,  the  furnace  being  underneath.  The  boiler  is 
open,  therefore  steam  is  only  generated  at  atmospheric  pres- 
sure, and  is  upcd  on  the  "  current  steam  "  system.  Condensa- 
tion is  minimised  by  the  jacket,  but  no  provision  exists  for 
drying  after  disinfection.  Tl  e  apparatus  is  made  in  various 
forms,  both  locomotive  and  stationary. 

Rcct^'f. — Reek's  disinfector,  m.ade  in  Copenhagen,  is  one 
deserving  attention.  The  apparatus  iscircularor  rectangular 
in  section,  with  doors  at  each  end,  has  no  jacket,  and  is  worked 
with  low-pressure  steam.  No  provision  is  made  for  drying. 
The  machine  has  a  cold  shower  ap])aratu8  for  removing  vapour 
after  disinfection,  but  this  appears  to  have  no  effect  on  the 
((uantily  of  moisture  contuined  in  tho  articles. 

Heck's  disinfector  has  been  subjected  to  critical  examina- 
tion by  Dr.  Keid,  medical  officer  uf  health  for  ihc  Staffordshire 
County  Councd,  and  ho  was  assistud  by  Drs.  Whitlegge, 
Barwise  and  Blumer.  In  experiments  conducted  it  was 
found:  (I)  That  tho  temperature  attained  within  sixteen 
folds  of  blanket  was  220  deg.  Fuhr.  after  a  lapse  of  thirly- 
tive  minutes;  (2)  that  anthrax  spores,  placed  within  sixteen 
folds  of  blanket,  were  in  every  instance  completely  sterilised  ; 
{'■i)  the  increase  in  weight  of  the  goeils  after  treatment  was 
small. 

In  practice,  whilst  the  apparatus  is  warming,  steam  is 
allowed  to  blow  through  to  expel  air.  Steaming  is  continued 
for  thirty  minutes.  Tho  cold  shower  is  then  turned  cut  for 
three  minutes,  air  being  drawn  through  an  air  valve  to  pre- 
vent the  formation  of  vacuum.  The  goods  are  then  removed 
and  shaken  to  remove  the  vapour  remaining. 

A'licririi. — America,  the  bind  of  i>atents.  has  pro'iuced 
nothing  novel  in  the  form  of  diainfectors,  the  Washington 
Iiyon  njiparntus  and  a  local  type  similar  to  tho  "  Kquifex  " 
being  chietly^n  use. 

irns/uii./  luul  IJisitifi'eliiiij. —  In  addition  fo  these,  tho 
Americans  make  use  of  steam  washing  ami  disinfecting 
machines,  which  have  also  been  nuide  for  manv  years  in  this 
country.  As  this  form  of  apparatus  fulfils  all  conditions 
necessary  fortrue  disinfection  it  may  lo  here  briefly  described. 

A  stalionnrj-  cylinder,  preferably  of  steel  plate,  baling  a 
closely-fitting  hin'.'cd  door,  is  mounted  on  supports.  Inside  is 
a  tubnlar  or  perforated  motal  cage,  to  which  a  rotary  motion 
may  be  imparted  by  suitable  gearing.  Valvi-s  are  furnished 
for  tho  admissini  and  j-emoval  of  wator  and  steaai,  and  the 
machiue  should  be  fitted  with  safety  valve,  vacuum  valve, 
ami  stioui  uilJ  wolcr  gauges,     Tlio  Initter  ;y[  ea  of  this  ap. 


plianco  are  capable  of  withstanding  40  lb.  to  60  lb.  steam 
pressure  per  square  inch,  although  it  is  not  really  necessary 
to  use  more  than  20  lb.  pressure  in  ordinary  cases. 

The  act  of  washing  having  been  performed,  the  articles 
are  boiled  by  steam, aud  the  wa'er  being  then  removed  steam 
is  again  admitted  to  comidetc  the  destruction  of  any  oriran- 
isms  surviving.  Before  opening  the  door  steam  should  bo 
condensed  by  a  spray  of  etdd  water  :  the  articles  may  then  be 
removed  for  finishing  in  the  ordinary  manner. 

This  form  of  apparatus  is  employed  with  great  advantage 
in  hospitiNand  workhouses  to  guard  against  accidental  con- 
tagion and  10  puiify  Che  clothin;;  of  tramps  and  others. 

l>ISISrE(  TI.NO    STATIO.VS. 

Having  now  reviewed  tho  leading  forms  of  apparatup,  the 
arrangement  of  the  disinfecting  station  may  advantageously 
be  consideretl. 

It  is  important  that  every  precaution  should  be  taken  to 
guard  against  re-infection,  which  may  easily  o<'Cur  if  infected 
goods  are  rot  rigidly  isolated  from  disinfected  articles  in  the 
disinfecting  station  or  room. 

Tho  building  should  be  isolated,  if  practicable,  and  pro- 
vision made  for  free  access  of  light  and  air.  The  interior 
walls  should  be  covered  with  whito  glazed  brick  or  tiles, 
the  ceiling  with  cement,  and  the  floorof  impervious  material. 
It  is  desirable  for  all  corners  to  be  ronnded  and  tho  floors 
properly  drained.  Tanks  containing  liqnid  disinfectant  and 
hose-pipes  for  cleansing  the  interior  are  necessary,  duo 
room  should  be  provided  for  infected  articles  and  another, 
with  separate  entrance,  for  disinfected  articles,  the  disin- 
fector being  built  in  the  dividing  wall.  The  doors  of  the 
apparatus  should  be  made  so  that  only  one  can  be  opened  at 
a  time.  Two  attendants  are  necessary  for  )iroperly  working 
the  apparatus,  and  the  attendant  on  the  infected  side  ought 
not  to  communicate  with  the  disinfected  side  except  bv  tele- 
phone or  other  means  of  signalling. 

All  air  used  for  drying  purposes  should  bo  brought  direct 
from  outside,  and  all  gases  escaping  from  tho  chamber  shonld 
pass  through  the  boiler  furnace  if  possible.  .Articles  received 
for  ireatnient  are  preferably  placed  on  slate  benches,  no 
wood  being  used,  and  it  is  important  to  include  a  lavatory 
basin  for  use  of  the  attendant  on  the  infected  side.  A  suit 
of  overalls,  which  may  be  disinfected  after  the  completion  of 
work,  should  also  be  furnished  for  the  attendant. 

IX(  INERATIOX. 

The  modes  of  disinfection  so  far  described  are  intended  to 
destroy  germs  contained  in  articles,  and  without  injury  to 
the  material.  It  happens,  however,  that  in  many  hospitals 
there  has  to  be  disposfd  of  dangerous  maleriaf  which  is 
not  of  sufficient  value  for  treatment  in  the  ordinary  manner, 
and  if  buried  will  be  preserved  to  form  future  "danger  to 
]>ublic  health. 

The  best  mode  of  disposal  is  afforded  by  a  cremator  or 
incinerator,  constructed  in  such  a  way  as'  i,i  deetn^v  Iho 
material  and  also  to  complelily  consume  the  va|>ours  given 
off.  Tho  most  largely  used  apparatus  of  this  kind  are  Or. 
Sergeant's  incinerator  and  Mason's  |atcnt  cremator.  Similar 
appliances,  but  intended  fur  larger  quantities  of  refuse,  are 
well  known  as  refuse  and  dust  destructors,  constroclcd  in 
one  or  more  cells.  There  rhould  be  an  entire  absence  of 
smoke,  smell  and  dust;  combustion  must  be  perfect,  both  as 
reganis  refuse  and  gases  given  during  destruelion.  In  addi- 
tion to  their  advantages  from  u  sanitary  |>oint  of  view,  de. 
siruelors  afl'ord  a  very  economical  mvar.s  of  raising  steam  for 
various  municipal  purposes. 

(2)  CIIKMKAI.  DISrNFKCTinX. 

•  HKMH  Al.. 

'I  he  use  of  chemical  agents  for  disinfection,  ns  alreadv 
slated,  dales  from  tho  itmotest  ages,  and  is  still  popular 
Too  much  reliance  must  not  bo  placed  on  this  form  of 
disinfection,  for,  notwithstanding  their  powerful  appeals 
to  the  olfai-ti^ry  nerves,  it  is  probable  that,  as  usually  cm. 
ployed,  chemical  tlisinfeclanis  have  little  or  uo  effect  on 
raicn^i-oi-ganisins.  A»  nniiseptu^,  chemicals  ar«  of  the  grealoti 
value  in  surgery,  for,  though  ihey  may  not  kill  the  germs, 
development  is  checked  \>j  a  markid  degree. 
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Again,  chemicals  have  the  power  of  oxidising  poisonous 
bacterial  products.  To  kill  the  organisms  themselves,  especi- 
ally those  existing  in  air,  is  a  more  difficult  task,  for  they 
possess  vitality  far  higher  than  that  of  man,  and  are  also 
protected  by  an  envelope  of  dried  albumenous  matter.  No 
man  could  endure  an  atmosphere  which  would  suffice  to  kill 
these  forms  of  microbes.  Only  chlorine,  bromine  and  iodine 
will  penetrate  their  skins  and  oxidise  the  contents  of  their 
cells. 

Amongst  chemical  substances  used  in  solution,  bi-chloride 
of  meicury  is  considered  the  most  poworfiil.  In  solutions  of 
one  part  to  10,000  it  is  disinfectant  as  regards  some  forms  of 
bacteria.  Carbolic  acid  is  considered  by  Klein  to  be  of  doubt- 
ful efficacy  as  a  disinfectant,  though  useful  in  surgery.  Izal, 
one  of  the  coal-tar  products,  has  been  proved  by  Klein  to 
possess  remarkable  bacterial  effects.  A  solution  of  1  in  200 
kills  germs  of  diptheria,  typhoid,  cholera,  orisipelas  and 
scarlatina  in  five  minutes. 

Essential  oils  are  useful  for  purifying  air  and  act  as  in- 
secticides. Eucalyptus  oil  is  anti-malarial;  "Sanitas"  dis- 
infectant in  1  or  2  per  cent,  solutions  oxidises  most  organisms 
and  is  considered  more  efficient  than  carbolic  acid  and  creosol. 

Chemical  disinfection  cannot  be  effectively  employed,  being 
manifestly  unsuitable  for  textile  fabrics,  whilst  in  drains 
chemicals  would  require  to  be  used  in  enormous  and  practi- 
cally impossible  quantities  to  produce  anything  approaching 
complete  sterilisation  of  the  liquid. 

Fumigations  are  considered  of  little  value,  owing  to  their 
want  of  penetration,  and  they  are  described  by  eminent 
authorities  as  "illusory  specifics"  "giving  a  false  sense  of 
security." 

(3)  MECHANICAL  DISINFECTION. 

MECHANICAL. 

Turning  from  these  unfavourable  criticisms,  it  is  pleasant 
to  find  more  satisfactory  results  are  obtained  froni  mechanical 
modes  of  disinfection. 

Charcoal,  in  its  various  forms,  is  of  service  as  an  absorbent 
and  deodorant.  Peat  has  considerable  power  of  absorbing 
moist  and  noxious  exhalations  and  exercises  a  true  disinfect- 
ing action  on  cholera  germs. 

Filtration,  both  natural  and  artificial,  is  practised  far  more 
widely  than  any  other  means  for  the  benefit  of  mankind. 
This  most  important  function  is  largely  performed  by  natural 
filtration  in  the  soil,  and  renders  spring  water  almost  sterile. 
It  is  not,  however,  possible  to  depend  wholly  on  spring  water, 
and  artificial  filtration  is  therefore  necessary.  The  efficiency 
of  sand  filters  is  instanced  by  the  laboratory  air-filter  before 
mentioned,  and  Dr.  Frankland,  in  a  report  on  Thames  water, 
states  that  98  per  cent,  of  theorganiams  are  removed  by  sand 
filtration. 

A  striking  example  of  the  necessity  for  filtration  was 
afforded  in  1892,  during  an  epidemic  of  cholera  at  Hamburg. 
The  water  supply  was  then  nnfilterod  and  the  death  rate 
averaged  1,250  per  100,000,  whilst  in  the  adjoining  town  of 
Altone,  possessing  a  filtered  water  supply,  the  rate  was  only 
221  per  100,000. 

Filtering  operations  are  materially  aided  by  the  use  of 
settling  reservoirs,  in  which  water  is  freed  from  injurious 
germs  by  deposition,  by  the  oxidising  effect  of  light  (extend- 
ing downwards  as  far  as  10  ft.)  and  by  the  destruction  of 
harmful  germs  by  the  inoffensive  specie.^,  the  latter  thriving 
best  in  water.  So  powerful  is  the  action  of  water  bacteria, 
that  Mr.  Scott-Moncrieft'  has  patented  a  process,  involving 
the  cultivation  and  employment  of  these  varieties,  to  prey 
upon  and  destroy  the  harmful  types  in  rivers  and  streams. 

Besides  filtration,  another  purifying  process  of  great  utility 
is  water  softening,  which  not  only  deposits  carbonate  of 
lime,  but  carries  down  also  organic  and  other  impurities.  At 
Hampton  this  process  has  been  found  to  reduce  the  number 
of  germs  in  Thames  water  from  1,435  to  177  per  cubic  centi- 
metre. Dr.  E.  Frankland,  in  a  report  to  the  Rivers  Com- 
mission, recommends  that  water  companies  should  be  com- 
pelled to  lay  down  water-softening  jilant  before  being  allowed 
to  raise  further  capital.  One  of  tlie  most  reliable  forms  of 
water-softening  plant  is  the  Porter-Clark  apparatus.  Dr. 
Percy  Frankland  found  the  effect  of  this  was  to  reduce  the 
number  of  germs  in  water  by  99  per  cent. 

However  useful  filtration  and  deposition  may  be,  there 
are  always  some  germs  left  to  reproduce  the  species,  and 
even  if  all  were  removed,  their  poisonous  products  would  not 
be  intercepted  by  filtration. 

The  absolute  sterilisation  of  water  supplits  for  towns  is  a 
question  which  has  been  considered,  and  a  proposal  was 
made  by  Baron  Tyndall  to  provide  a  sterilised  water  supply 
for  Paris.  Ozone  was  the  agent  suggested  for  the  destruc- 
tion of  all  microbes  and  organic  impurities. 

The  "  Equifax  "  water  steriliser  is  already  used  in  hospitals, 
sterilisation  being  effected  by  heat,  and  the  water  afterwards 
filtered  to  restore  its  natural  characteristics.  Whether  this 
process  would  be  practicable  on  a  largo  scale  remains  to  be 
ascertained. 

Certainly,  in  amatterof  so  much  impor(;ance  to  the  welfare 
and  health  of  the  community,  no  effort  or  exjjense  should 
be  spared  to  attain  so  desirable  an  end  as  the  free  .and 
abundant  supply  of  absolutely  pure  water. 

Conclusion. — Disinfection,  in  the  widest  sense  of  the  term, 
involves  the.  subjugation  of  all  injurious  organisms,  not 
merely  .by  the  limited  process  of  destroying  small  numbers 
ip  public  institutions,  but  by  the  uuiv'erpal  creation  of  hygenjo 


conditions.  Our  cities,  towns  and  villages,  with  their  streets, 
slums  and  alleys,  must  be  thoroughly  cleansed.  Our  people 
must  practice  cleanliness  in  their  homes.  They  must  have 
ample  supplies  of  pure  water,  fresh  air  and  light.  Drainage, 
sewage  and  refuse  of  all  kinds  must  be  universally  subjected 
to  proper  treatment. 

Isolation  in  all  eases  of  contagious  diseases  should  be  in- 
sisted on,  and  facilities  for  bathing  and  personal  cleanliness 
should  be  still  further  extended  throughout  the  length  and 
breadth  of  the  land. 

When  these  things  are  done  the  evil  presence  of  disease 
will  no  longer  hover  near  our  homes.  Oar  town-bred  children, 
once  living,  sickly  and  weak,  in  the  shadow  of  death,  will 
grow  up  strong  and  healthy  citizens,  ready  to  bear  their  part 
bravely  in  the  great  battle  of  life. 


LAMBETH'S  NEW  PUBLIC  BATHS. 

The  new  public  baths  and  washhouses  in  Kenningtou- 
road,  which  have  been  erected  by  the  Local  Commissioners  of 
Bath  and  Washhouses  at  a  cost  estimated  to  exceed  £60,000, 
were  on  Friday  last  opened  by  the  Prince  of  Wales.  His 
Koyal  Highness,  who  arrived  at  the  baths  at  3.50,  was  accom- 
panied by  the  Princess  of  Wales,  the  Prince  and  Princess 
Chai'les  of  Denmark,  and  the  Princess  Victoria.  Among 
those  also  present  at  tlie  ceremony  were  the  Right  Rev.  the 
Lord  Bishop  of  Rochester,  Mr.  R.  K.  Canston,  Captain 
Andrew,  .t.p.,  and  a  number  of  members  of  the  London 
County  Council,  including  the  chairman.  Dr.  Collins. 

The  Prince  of  Wales,  in  declaring  the  buildings  open,  said 
that  among  the  notable  events  which  have  rendered  the  last 
sixty  years  famous  the  measures  adopted  by  Parliament  for 
the  amelioration  of  the  condition  of  the  working  population 
of  the  country  have  been  of  foremost  importance,  but  few, 
he  thought,  have  been  more  beneficial  than  the  Act  of  Par- 
liament, passed  in  the  early  years  of  the  Queen's  reign,  for 
promoting  the  establishment  of  public  baths  and  washhouses. 

The  site  of  the  new  buildings  was  purchased  in  1895,  at  an 
aggregate  cost  of  £11, 350,  the  contract  signed  in  the  June  of 
the  following  year,  and  the  foundation  stone  laid  on  the  10th 
of  October,  1896,  by  the  chairman  of  the  commissioners.  It 
is  interesting  to  note  that  the  first-class  swimming  bath, 
which  requires  abont  25,000  gallons  of  water  to  fill  it,  is  the 
largest  in  Europe,  measuring  142  ft.  Bin.  by  56ft.  6  in., 
making  the  pond  of  the  clear  size  of  132  ft.  by  40  ft.  The 
men's  second-class  swimming  bath  measures  98  ft.  by  42  ft. , 
the  clear  size  of  the  pond  being  90  ft.  by  30  ft.  The  women's 
swimming  bath  is  61  ft.  by  40  ft.,  and  the  pond  56  ft.  by  25ft. 
In  addition  to  these  there  are  nineteen  first-class  and  forty- 
six  second-class  private  baths,  and  ten  first  class  and  twenty 
second  class  for  women,  making  a  total  of  niucty-fivc  private 
baths.  There  is  accommodation  for  sixty-four  persons  in 
the  public  washhouse.  The  site  of  the  buildings,  which  is 
one  of  the  finest  that  could  possibly  be  found,  has  a  super- 
ficial area  of  33,330ft.,  the  whole  of  which  (with  the  excep- 
tion of  the  yard  to  the  boiler  house)  is  covered  with  build- 
ings. The  first-class  bath,  in  which  the  opening  ceremony 
took  place,  has  been  specially  arranged  to  adapt  itself  for 
letting  during  during  the  winter  months  for  the  purposes  of 
entortainment,  special  powers  having  been  obtained  by  the 
count}-  council  for  the  licensing  of  this  class  of  building  for 
music  and  dancing.  The  lighting  will  be  bj-  electricity, 
which  will  also  assist  in  the  ventilation,  the  current  for  which 
^vill  be  generated  in  the  establishment.  As  will  be  seen  on 
inspecting  the  work,  the  greater  portion  of  the  interior  is 
lined  or  faced  with  glazed  bricks ;  this  is  for  cleanliness 
and  for  minimising  the  cost  of  periodical  repair. 

The  building  has  been  erected  by  Mr.  Walter  AVallis, 
Balham  ;  tlie  engineering  work  has  been  supplied  by  Messrs. 
J.  it  F.  May;  the  ironwork  by  Messrs.  Moi'eland;  the 
boilers  by  Messrs.  Taylor;  the  ii'on  railings  for  boundary 
wall  and  gallerj'  by  Messrs.  McDowall,  Steven  &  Co. ;  the 
electric  works  and  fittings  by  Messrs.  Paterson  &  Cooper ; 
and  the  flooring  by  the  Vitreous  Mosaic  Company.  Mr. 
Baker,  the  eminent  water  engineer,  has  signed  a  contract  for 
the  construction  of  a  well  on  the  site,  and  the  borings  have 
already  been  extended  to  a  depth  of  about  120ft. 


East    London    Waterworks. — The    water    has    recently 

been  turned  on  from  the  new  reservoirs  of  the  East  London 
Water  Company  for  the  supply  of  the  district.  These  reser- 
voirs, which  liave  been  constructed  at  Walth.amstow  under 
the  powers  obtained  liy  tlie  Act  of  1894,  bring  the  total  stor- 
age of  the  company  up  to  1,200  million  gallons.  They  are 
three  in  number.  One  is  an  enlargement  of  the  old  "race- 
course reservoir,"  and  was  in  use  last  year ;  the  other  two — 
called  the  "Warwick"  reservoirs — are  entirely  new.  The 
three  are  connected  by  .->  tunnel,  in  wliicli  a  large  upright 
shaft  lias  been  constructed,  and  from  this  a  48-in.  pipe  passes 
underneath  the  meter-house  into  the  private  river  by  wliich 
the  water  is  conducted  to  the  filter-beds  at  Lea  bridge.  The 
outlet  works  are  constructed  of  masonry,  and  there  is  a  weir 
about  20  ft.  wide,  over  which  the  water  passes  into  the  channel 
below.  Inside  the  meter-honso  is  a  Venturi  meter  capable 
of  registering  up  to  60  million  gallons  a  day.  By  the  com- 
pletion of  these  works  the  storage  of  the  company  has  beem 
doubled  binoe  the  emmmer  of  1895. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 


41.  Stoke   Sewag^e   Disposal. —"  lnU'ic^icd  "  wiiti^:   i 

Iiolicvc  vcm  liavL'  ihit  yet  iiiillilnil  any  fuitlipr  inforiimtion 
loganliiig  the  "  New  Svotoui  nl  Sewage  Disiirwiil  "TcfeiTeil  to 
!)}•  a  correapoiiiloiit  in  TiiK  SficvKYOB  of  December  ISili  last, 
ami  pruetiscil  at  Stoke.  Is  Sir.  Ki'lls  or  Mr.  ISuwcii  in  a  posi- 
tiou  yet  to  ff'v  ns  a  few  ideas  aiid  li|{uros  i* 

[Mr.  Jioweu,  oiigiiioor  to  I  lie  Stoko-upou-Troiit  Corpoi'ation, 
was  good  onuugli  to  )ironiiso  us  dotails  as  soon  as  tlio  pxperi- 
moiits  perniittoil.  So  far  «c  have  not  received  them,  but 
hope  to  do  sij  in  due  eour.-c. —  K  I.  'I'llK  Sl'KVi:v(ih.i 

42.  Fire    Hydrants    and    the    Newest    Journalism.— 

"  Kosmus "  writes:  1  have  lately  received,  in  eonnnon,  no 
dinibt.  with  many  brother  Kurvoyors,  n  gratnitons  copy  of 
several  issues  of  a  new  publication,  which,  from  its  penornl 
contents,  would  appear  to  me  to  have  been  started  chiefly 
iu  the  interests  of  the  London  water  companies  and  mono- 
polies irenprally.  The  price  nf  tho  jonninl  is  6d.,  but  I  think 
it  a  pity  that  it  could  not  be  published  at  Id.,  or  I  he 
gratuitous  system  iiulofinitoly  extended, so  that  such  valuable 
information  as  that  contained  in  the  follo^ving  specious  selec- 
tion mipjlit  be  more  gonerallj*  available  to  the  jiublic  than  it  is 
likely  to  be  under  the  present  jirmngcinent  :  ''  In  all  pro- 
bability it  is  not  generally  known  that  the  fire  hydrants 
lately  introduced,  and  which,  being  of  cast  iron  in  cast-iron 
casings,  ten<l  greatly  to  accelerate  the  action  of  frost  on  the 
water  in  mains,  are  laid  to  the  order  of  the  London  County 
Council  and  from  their  designs,  and  that  they  are  only  18  in. 
below  the  surface  of  the  roadw.iy.  Tho  outcry,  therefore, 
made  by  this  body  in  connection  with  tho  great  frost  was 
scarcely  justified."     The  italics  arc  mine. 

43.  The  Stafford  Meeting: :  The  Corporation  Baths.— 

Mr.  Hcrnard  Godfrey,  surveyor  to  the  Kuiherhani  Ituml  Dis- 
trict Council,  writes:  On  pago  42  of  last  week's  SiRviivoa 
you  give  an  analysis  of  Stafford  brine,  showing  211b.  10  oz. 
[ler  gallon  of  salt.  As  a  gallon  of  saturated  brino  weighs 
12'5  11).,  this  cannot  be  correct.  Tho  analyst  also  says'  that 
ho  consiiTcrs  it  equal  to  Droitwich.  I  enclose  tho  figures  for 
Droitwich,  which  show  a  largo  difference  in  tho  composition 
of  the  brine  iit  favour  of  Droitwich. 

[The  figures  enclosed  are  those  of  the  analyst,  flerep;ith, 
and  areas  follows:  Chlori<le  of  sodium,  21, 70r872;  chloride 
of  magnesium,  2.">f;;  sulphate  of  lime,  9112;  sulphate  of 
:iluminu,  l-l'l-;  sulphate  of  soda,  312'72;  iodide  of  sodium, 
•208;  total  salts  to  an  imperial  gallon,  22.21 2'88.  The  figures 
given  on  page  -12  of  TiiK  Survkyob  are  correctly  quoted  from 
the  analysis  of  Stafford  brine  as  printed  in  tho  paper  retid 
by  Mr.  Blackshaw. — Kd.  Tiik  Survkyob.] 


QUERIES  AND  REPLIES. 

jr.  B. — Sketchr*  accompanyiufj  Qiieririt  thoutd  he  made  on  teparate  whit* 
paper  in  plain  bltick-iiit'  tiiiff.  Lrttrring  or  fifjuret  ihould  be  hold  and 
plain, 

91.  Hydraulics:  Wetted  Perimeter:  Syphon.- "  Assist- 
ant "writes  :  What  is  me;iii(  by  tlio  term  "welled  jierimeter?" 
What  causes  a  syphon  to  work  'f  How  many  feet  in  height 
will  an  overhead  syphon  work  in  practice  ?  What  docs  tho 
height  of  tho  barometer  indicate  in  relation  to  the  working  of 
a  syphon  ? 

By  the  term  "wetted  [lerimeter"  is  meant  the  length  of 
tho  inner  surface  of  a  pipi'.  '<r  the  bottom  and  sides  of  a 
channel,  measured  at  right  :inglos  to  the  flow,  which  are  in 
contact  with  tho  water  or  other  substanc(^  flowing  through 
them.  Tho  principle  upon  which  I  ho  syphon  acts  is  as 
follows:  A  vacuum  having  been  formed  in  the  tube,  the 
pressure  of  tho  atmosphere,  acting  on  the  free  snrfaco  of 
the  liquid  to  be  drained,  for.es  it  up  the  shorter  limb,  and 
having  turned  the  highest  point  of  tho  p,  it  luitnrally  de- 
scends through  the  longer  limb  by  tho  action  of  gravity 
with  a  velocity  proportionate  lo  the  difference  of  level  be- 
tween the  otnlet  and  the  free  snirfaee  of  tht»  soin"ce  of 
supply.  The  ou( flowing  licpiid  is  always  acting  as  a  wafer- 
tight  piston  al  the  bend  of  the  p,  ami  in  this  w.ay  keeping 
up  the  vacuHui  there,  nnlil  either  tlie  inlet  and  tlio  outlet 
free  surfaces  come  to  a  level  (when  tho  syphon  stops  for 
want  of  "head"),  or,  when  tho  difference  of  lovel  between 
tho  free  surface  of  tho  supply  and  tho  top  of  tho  bend  ex- 
ceeds the  height  stippcutabli'  by  tho  atmosphere,  when  it 
stops  for  want  of  atmospheric  pressure.  The  conditions 
for  tho  successful  working  of  a  syphon  are  that:  1,  Tho 
liquid  shall  be  carried  by  the  outer  limb  of  tho  tube  to  a 
lower  level  than  tho  surface  of  the  supply.  2,  Tho  vertical 
height  from  tho  free  surface  of  tho  liquid  being  di'ained  to 
the  top  of  the  bend  of  the  syphon  shall  not  be  greater  than 
the  height  of  tho  water  barometer  at  tho  time — nay  only 
30  ft . — on  account  of  the  ncressury  dodact  ion  of  3  ft.  cr  4  f t . 
to  Ve  made  fr'om  the  full  hoight  of  .Sift.,  due  to  h»^-ing  to 
OT'er'com«  tho  fridionof  thopipo    8^  Thoonfl  of  tho  oyphon  . 


dipping  into  the  liquid  to  be  drainc<l  phall  not  become  un- 
covered. To  start  the  syphon,  either  the  tulie  must  be 
filled  with  liquid,  the  ends  doseil,  nnd  tho  syphon  iiivcrle<l 
with  the  shorter  limb  under  the  fluid  to  bo  drained  before 
uncovering  the  cuds,  or,  whilst  the  shorter  limb  is  in  posi- 
tion, a  vacuum  must  be  formed  in  tho  syi>hon  tnt>o  by  ex. 
Iracting  the  air  from  the  end  of  the  lonjrer  leg.  In  practice 
a  syphon  slionhl  not  bo  set  to  work  on  a  head  of  more  than 
28ft.  Inasmuch  as  mercury  is  I3'58  times  as  heavy  as  an 
oqnal  amount  of  water,  the  height  of  the  water  barometor 
may  easily  be  calculated  whero  the  height  of  thi>  mercurial 
barometer  is  known.  Thus,  suppose  the  heiglit  of  the  mer- 
cury as  registered  in  a  mercurial  barometer  is  30  in  ,  what 
would  bo  the  height  in  feet  of  a  water  banmieter  at  the 
same  time  and  place  Y  iloight  of  mercury  barometer  k 
specific  gravity  of  mercury  =  height  of  watiT  barometer  in 
ineliee. 

30  in.  X   1.3-58 

12 

=  33'95  ft.  =  height  of  water  barometer  in  feet. 

92.  Gauging:  Sewer  where  Inollnatlon  not  Known.— 

"Junior"  writes:    Will  y,.ii   kindly  inform   mc  how  lo  t'.iuge 
the  flow  of  aseifcr  whore  the  inclination  is  not  known  ' 

In  order  to  calculate  the  discharge  of  a  sower  where  tlie 
inclination  is  not  known,  a  weir  should  l)e  fixed  in  a  man- 
hole or  other  convenient  jilaco  in  tho  sewer.  The  notch  in 
the  weir  should  be  wide  enough  to  carry  off  the  water  with 
a  moderate  (iei)th  of  overflow.  A  stake  or  peg  must  l>e  fixed 
at  the  level  of  the  weir  nnd  at  a  distani'c  of  about  2  ft.  from 
it,  tho  top  of  tho  peg  being  exactly  level  with  the  lip  of  the 
weir.  When  tho  weir  and  peg  are  fixed  and  the  water 
flows  over  the  woir  the  depth  should  bo  taken  by  measuring 
from  the  water  surface  to  tho  top  of  the  peg.  This  iliould 
b«  done  at  the  end  of  each  minute,  and  the  discharge  may 
then  bo  calculated  by  the  following  formula: — 

0  =  (J  X  ^/d'x  I  X  267 
111  which  G  =  gallons  discharged  per  niiiintp, 
d  —  depth  of  overflow  in  inches, 
I  =  length  of  woir  in  inches. 

Eriniii'lc:  ilow  many  gallons  of  water  are  lieing  dis- 
charged per  minute  over  a  weir  12  in.  long  with  a  depth  of 
overflow  equal  to  4in.  ? 

Gallons  discharged  per  minute  =  4  x  \/4  x  12  x  2'67 
=  4  X  2  X  12  X  2-67 
=  25632  gallons  discharged  per  minnte. 


A  Typewriting  Competition.— Tlio  winners  of  the  two 

latest  ]);atern  \o.  1  Vosi  iy|  nwriters,  each  value  £23,  offered 
to  stenographers  Ipy  the  Vost  Typewriter  Companv,  Limited, 
of  ")0  Holboni-via'duct,  B.C.,  arc:  Miss  Grace  H.  Hill,  4 
Rosslyn-g.irdcns,  Hampstead,  N.W.,  and  Mr.  Walter  Huntley, 
19  Do  liurgh-street,  C;irdiff,  who  are  to  bo  congratuhited  on 
winning  such  valuable  prizes.  Right  Yost  machines  will  be 
awarded  during  tho  miiUile  of  .Vugnst.  Competition  papers 
will  lie  received  up  to  and  including  tho  31st  .luly. 

Society  of  Arts  Medallists. -The  Society  of  .\rts  have 

aw:iided  ilic  "  .\llieri  "  modal  for  tho  present  year  to  Mr.  G. 
J.   Symons,  f.r.s.,  "for  tho  services  ho  has  rendered  to  tho 
United  Kingdom  liy  affording  to  engineers  engaged  in  tho 
water  supply  and   the  sewago  of  towns  a   trustworthy  basis 
for  their  work  by   eslablishing  and   carrying  on  for  nojirly 
forty  years  (now  at  over  3,000  stations)   systematic  observa- 
tions of   the  rainfall   of   the  Itritisli   Isles,  and  by  recording, 
t.'ilinlating  and  graphically  indicating  the  results  of  those  ob- 
servations in  the  annual  volumes  published  by  himself."     Tho 
viiliie  of  his  rainfall  records  have  been  estiuiated  by  a  compe- 
tent aulhorily  to  have  saved   tho   country  from  £16,tK!0  to 
£2l1,IKXI  a  year.     Jlr.  Symons  began  his   work  by    publishing 
a  summary  of  tho  rainfall  of   ISai),  collected  from  about    100 
records.     In   1860  his  organisation  of  168  observers  was  con- 
fined  lo  England  alone.     In  addition  to  this  roconling  of  thu 
rainfall  of  rccenf  limes,  Mr.  .Symons  has  collected  nnd  cluMii- 
fied  all  the  previous  existing  records,  so  that  all  tlie  available 
information  since    1077  is   now  arranged    and   av:iil:iblu  al    n 
moment's  notice.     At   first   slnrling  the    llri.-lol   .Vs.saH'iaiion 
provided  a  small  grant,  I o  be  expended  in   the  purchase  of 
instrnmonts  and  tlii>  labiilnlion  of  old   ob.ierval ions,  and  this 
is  the  only  pecuniary  assistance  Mr.  Symons  and  his  army  of 
voluiiteor  recorders  have  ever  received.     The  society's  silver 
medal  has  boon  awarded  to,  among  others,   Mr.  E.  R.  Cnl- 
thorp,  for  his  paper  on  "  Tho  Barsi   2-ft.  6.in.  gunge   Light 
Railway";  Mr.   W.  B.  Ksson.  .M.l.c.i:.,  for  his  paper  on  '"Tlio 
Transmission  of   Power  by  Alternating  Electric  Currents"; 
Mr.  R.  IL  Jones,  for  his  paper  on  "Asbestos  and  Asbostic"; 
and  Dr.  Percy  F.  Franklind,  for  bis  paper  on  "  London  Water 
Supply."  .  The  "Fothergill"  prije.  of  £25  nnd  a  silvur  modal, 
offered  for  an  essay  on  "The  Best  Means  of  Effix-tually  IVe- 
venting  (he  Leakage  of  Current  to  Earth  io  Electricsl  Instal- 
lations fi'om  Gener.'vting  He-it  and  SsTtin^  Rnildingnen  Fife,"' 
was  won  by  Mr.  F.  Bsihnr»t.  M  i.K  r. 
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Parliamentary  Memoranda. 


Owing  to  pressm'e  on  our  space  last  week  "  Parliiinieutary 
Notes"  were  held  over.  The  following  therefore  include  the 
doings  of  the  past  fortnight : — 

On  Thursday  (July  1st),  in  the  Commons,  the  Belfast  Water 
Bill  was  road  a  second  time. — Mr.  J.  W.  Lowther's  Committee 
reported  approval  of  the  preamble  of  the  Malvern  Link 
Urban  District  Conned  Gas  Bill,  which  contemplates  the  ex- 
penditure of  the  sum  necessary  for  the  acquisition  of  the  gas 
undertaking,  £l,.j(iO  for  pa3'ment  of  mortgage  debt  on  the 
undertaking,  and  £10,000  for  the  improvement  of  the  gas- 
works;  and  the  same  committee  also  reported  approval  of 
the  preamble  of  the  Kingston-upon-HuU  Coriioration  Bill, 
which  contemplates  the  borrowing  of  £25,000  for  the  acqui- 
sition of  land  and  the  construction  of  a  new  bridge,  £200,000 
for  the  acquisition  of  land  and  the  making  of  new  streets, 
£1,900  for  the  provision  of  a  crematory,  and  such  sums  as 
may  be  necessary  for  the  purchase  of  the  Kingston-upon-Hull 
Gaslight  Comjiany's  undertaking. 

On  Friday  (July  2nd),  in  the  Honse  of  Commons,  the 
Weston-super-Mare  Tramways,  Swadlincote  District  Gas, 
Cirencester  Water,  and  Poor  Law  Officers'  Superannuation 
Act  (1896)  Amendment  Bills  were  read  a  second  time  ;  and 
the  Dublin  Corporation  Bill  a  third  time.—  In  the  Commons 
the  Hastings  Harbour  and  Dundee  CorporatiWn  Bills  were  also 
read  a  third  time. 

On  Monday  (July  5th),  in  the  House  of  Lords,  the  Glasgow 
Corporation  Improvement,  East  London  Water.  Great  Yar- 
mouth Corporation,  Highgate  Woods  Preservation,  New  River 
Company,  Norwood  Electric  Tramways,  Southwark  and  Van.x- 
hall  Water,  Weymouth  Water,  Thames  Subway  (Greenwich 
to  Millwall),  East  Warwicksliire  Water,  London  County 
Council  (General  Powers),  and  Dundee  Corporation  Bills  were 
read  a  second  time. — In  the  Commons  the  Hunstanton  Water 
and  Gas,  London  County  Council  (Money),  and  Eathmines 
and  Rathgar  Township  Tramways  and  Improvement  Bills 
were  read  a  third  time. 

Locomotives  on  Highn-injs  Bill. — The  Standing  Con)mittee 
on  Trade  on  Monday  (July  5th)  also  considered  this  measure, 
which  is  drawn  in  accordance  with  the  report  of  tlie  Select 
Committee  on  Traction  Engines  of  last  year,  and  proposes  to 
remove  restrictions  on  the  use  of  traction  engines,  while  at 
the  same  time  giving  protection  to  the  ratepayers  and  others 
interested  in  the  maintenance  and  use  of  jinblic  highwavs. 
Mr.  Renshaw  moved  to  omit  clause  1,  wliich  permits  the 
speed  of  locomotives  passing  through  cities,  towns  and  villages 
to  be  increased  from  2  to  3  miles  an  hour,  but  on  a  division 
the  clause  was  retained.  Mr.  Humphrey-Owen  proposed  to 
amend  clause  3  by  limiting  the  number  of  loaded  waggons 
which  maybe  drawn  along  a  highway  to  two  instead  of  three, 
but  the  amendment  was  negatived.  Mr.  Ascroft  moved  to 
make  the  limitation  apply  to  unloaded  as  well  as  loaded 
waggons,  but  this  was  also  rejected.  A  long  discussion  took 
place  on  an  amendment  by  Mr.  Ascroft  permitting  the  smaller 
boroughs  to  make  regulations  affecting  locomotive  traffic. 
The  amendment  was  rejected.  In  proposing  the  insertion 
of  certain  words  in  the  clause  dealing  with  the  restriction  of 
locomotive  traffic  by-laws,  Mr.  Griffith-Boscawen  explained 
this  part  of  the  scheme  of  the  Bill  to  be  that,  while  a  county 
borough  might  prohibit  or  restrict  the  use  of  locomotives  on 
account  of  the  highway  being  crowded  or  unfitted  for  such 
traffic,  there  should  always  be  one  way  available  through 
which  traffic  might  pass.  t)n  the  motion  of  Mr.  T.  W.  Russell 
a  clause  was  agreed  to  giving  the  Local  Government  Board 
power  to  employ  inspectors  for  the  purpose  of  carrying  out 
the  Act.  By  subsequent  amendments  effect  was  given  to  the 
promise  at  an  earlier  stage  excluding  Scotland  from  the  Bill. 
Ireland  was  also  excluded,  but  an  appeal  by  Mr.  Humphrey- 
Owen  that  Wales  should  also  participate  in  tho  same  exemp- 
tion was  opposed  by  the  promoters  of  the  Bill,  and  finally 
the  amendment  was  not  pressed. 

The  Weights  and  ileasures  (Metric  System)  Bill  also  passed 
through  the  Standing  Committee,  and  was  ordered  to  be  re- 
ported without  amendments. 

On  Tuesday  (July  6th),  in  the  House  of  Lords,  the  Poor 
Law  Officers'  Superannuation  .\ct  (1896)  .Amendment  Bill 
passed  through  conimitteo. — In  the  Commons  the  Kingston- 
Tipon-Hull  Corporation  Hill,  and  Borrowstonnness  Water  Pro- 
visional Order  Bill  were  read  a  third  time,  and  the  Hhvmuey 
Valley  Gas  and  Water  Bill  [LordsJ  a  first  time. 

The  Floods  I'reivnt ion  BilL^-On  Tuesday  also,  in  the  House 
of  Lords,  Lord  Thring,  in  moving  the  second  reading  of  this 
Bill,  said  that  its  object  was  to  give  further  powers  to  conntv 
councils  with  a  view  to  tlie  prevention  of  damage  by  floods 
arising  from  rivers  and  watercourses.  It  empowered" county 
councils  to  keep  watercourses  in  repair  and  lo  remove  ob- 
structions, to  enter  ujion  lands  for  tho  purpose  of  executing 
their  powers,  and  to  p.-iy  compensation  to  the  owner  or  occu- 
pier of  the  land  for  damage  unlawfully  caused  by  (hem. 
Lord  Heneage  moved  tho  rejection  of  the  Bill  on  the  ground 
that  it  was  inequitable  and  unjust  to  tho  uplands  and  mid- 
lands. If  such  legislation  were  to  be  pas,-ed  it  should  be 
done  by  the  Government,  and  not  by  a  private  member 
tgwards  tho  cud  of  the  .session.  Lord  Hertchell  reminded 
their  lordships  that  they  had  already  sanctioned  the  principle 
of  the  Pill  l',v  p^-ios  it  a  accuud  reading  last  year.     Tiie 


Marquis  of  Salisbury  said  his  objection  to  the  Bill  was  that 
it  was  much  too  crude,  and  thst  powers  were  given  to  conntv 
councils  without  any  limit  of  selection.  The  Earl  of  Kirti- 
berley  considered  it  unfortunate  that  the  course  should  be 
taken  of  proposing  the  rejection  upon  the  second  reading  of 
a  measure 'which  last  session  passed  through  all  its  stages. 
After  some  further  difcussion  their  lordships  divided,  when 
the  Bill  was  rejected  by  thirty-seven  to  eighteen. 

The  Verminous  Persons  Bill. — On  Wednesday  (July  7th),  in 
the  House  of  C'ommon.i,  J[r.  Hazell  formally  moved  the  third 
reading  of  this  measure,  the  object  of  which  was  to  enable 
persons  infected  with  vermin  to  be  cleansed  and  disinfected 
without  having  to  go  to  a  workhouse  or  casual  ward.  It 
accordingly  gave  permission  to  local  authorities  to  grant  the 
use  of  their  disinfecting  and  bathing  appliances  to  .any 
persons  thus  infected  who  might  apply  for  this  purpose,  and 
it  permitted  these  authorities  to  incur  the  additional  ex- 
pense which  would  in  some  instances  be  necessary-  for  main- 
tenance or  for  the  erection  of  new  appliances.  Eventually 
the  motion  for  the  third  reading  of  the  Bill  was  carried. 

On  Thursday  (July  Sth)  the  Bolton  Tramways  and  Improve- 
ment Bill  was,  in  the  House  of  Lords,  read  a  third  time  and 
passed,  and  the  Verminous  Persons  Bill  was  read  a  fir.st  time. 
— In  the  Commons  the  Eastbourne  Water,  New  Hunstanton 
Water  and  Gas,  Southampton  Corporation  Tramways,  and 
Weights  and  Measures  (lletric  System)  Bills  were"  read  a 
third  time. — Mr.  J.  W.  Lowther's  Committee  approved  the 
preamble  of  the  Nottingham  Improvement  Bill,  which  con- 
templates the  expenditure  of  £153,0011  for  the  acquisition  of 
land  for,  and  the  construction  of,  new  streets  ;  and  the  same 
committee  approved  the  preamble  of  the  Deal  and  Walmer 
Water  Bill,  which  contemplates  the  expenditure  of  such  sum 
as  may  be  required  for  the  purchase  of  the  undertaking  of 
the  company,  and  £25,000  for  the  extension  and  improvement 
of  the  property. 

On  Friday  (July  9th)  the  Tuxford  and  District  Gas  Bill 
was,  in  the  House  of  Lords,  read  a  third  time. — Mr.  Glad- 
stone's Committee  on  Group  H  of  Private  Bills  reported 
ai)proval  of  tlie  preamble  of  the  Manchester  Corporation  Bill, 
which  provides  for  the  expenditure  of  £100,000  on  the  supply 
of  water  for  hydraulic  jnessnre.  £110.000  for  other  water- 
works purposes,  and  £2  15,000  for  street  improvement  purposes. 

On  Monday  (July  12th)  the  London  County  Council  (Money) 
Bill  was,  in  the  House  of  Lords,  read  a  second  time. —  In  the 
Commons  the  Steam  Engines  and  Boilers  (Persons  in  Charge) 
Bill  was  withdrawn. 

London  Improvements. — The  Bill  ]iroinoted  by  the  London 
County  Council  for  powers  to  construct  a  subway  under  the 
Thames  from  Greenwich  to  Millwall  came  on  Monday  as  an 
unopposed  Bill  before  Lord  Morlcy's  Committee  of  the  House 
of  Lords.  The  preamble  having  been  formally  proved,  the 
committee  passed  the  Bill  as  already  sanctioned  by  the  House 
of  Commons.  The  subway  will  be  constructed  for  foot  pas- 
sengers only.  It  will  begin  near  Brewhouse-lane,  Greenwich, 
and  terminate  near  the  western  boundary  of  tho  Island 
Gardens,  Poplar. — Lord  Wantage's  Committee  of  the  House 
of  Lords  began  consideration  of  the  London  County 
Council  (Improvements)  Bill,  the  oViject  of  which  is  the 
authorisation  of  (1)  the  construction  of  an  approach  to  the 
Tower  bridge  on  tho  north  side;  (2)  the  widening  of  the 
Tottenham  Court-road  at  Bozier's-court ;  (3)  the  widening  of 
the  Strand  by  the  removal  of  the  block  of  buildings  between 
the  two  churches  of  St.  Mary-le-Strand  and  St.  Clement  Danes. 
The  same  committee  alsoapproved  the  preamble  of  the  London 
Count}-  Council  (General  Powers)  Bill,  the  object  of  which  is 
to  widen  Long-lane,  Borougli,  eastward  from  St.  George's 
church  to  Crosby-row  by  taking  projierty  on  the  south  side 
of  the  thoroughfare,  and  at  the  same  time  to  continue  a  spur 
street  running  from  High-street,  Borough,  on  tho  north  side 
of  St.  George's  church  to  Long-lane. 

The  Workmen  (Compensation  for  Accidents)  Bill. — On  Mon- 
day (July  5th)  the  consideration  of  this  measure  on  the  re- 
port stage  was  proceeded  with.  On  the  motion  of  Sir  M.  W. 
Ridley  a  new  clause  was  inserted  to  |irovidc  that,  where 
injury  is  caused  under  circumstances  creating  a  legal  liability 
in  some  person  other  than  the  employer  to  pay  tlainages  in 
respect  (hereof,  the  workman  may,  at  his  oiition,  jiroceed 
either  at  law  against  that  person  to  recover  damages,  or 
against  his  employer  for  compensation  under  the  Act,  but 
not  against  both  ;  and  if  cnmpensation  be  paid  under  tho  .\ct, 
the  ein}iloyer  shall  be  eiuitled  (o  be  iiidcniiiified  by  (he  said 
other  person.  The  amendments  to  tho  clauses  were  next 
considered.  The  first  ;imendment  agreed  to  was  (hat  of  Sir 
M.  W.  Ridley,  on  clause  1,  providing  that  if  an  action  is 
brought  to  recover  damages  independently  of  tho  Act  for 
injury  caused  by  any  accident,  and  i(  is  determined  in  such 
action  that  the  injuiy  is  one  for  which  compensation  ouglit 
to  have  been  claimed  timler  the  .•Vol.  the  act'ou  shall  not  be 
dismissed,  but  the  damages  recovered  from  the  employer  shall 
not  exceed  the  compensation  payable  under  the  Act.  Sir  A. 
Forwood  was  also  successful  in  carrying  an  amendment  pro- 
viding that  where  in  any  such  action  it  is  determined  that 
the  compensation  onght  to  have  been  claimed  under  tho  Act, 
tho  costs  inciuTcd  in  defending  such  action  may  bo  deducted 
froU)  tho  aiuoHUt  of  couipeuBatiou  so  payable. — Ou  Tuesday 
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(July  6th)  consuleratiou  was  icsumcd  of  Mr.  TeniiaiiiV 
aDieiidiiicm.  which  piovided  that  nothinK  in  tho  Ai-t  Hhould 
afffct  the  Btiitutory  rights  of  any  of  lier  Majesty's  ins)iBctnrs 
of  factories  to  rnc-over  i)eiialiir8,  and  that  thu  recovery  of 
swell  penalties  shall  not  be  taken  into  account  in  cstiniaiiii){ 
compensation  under  the  Act.  Instead  of  the  last  nineteen 
words,  ii  was  agreed  to  insert  ilio  following:  "But  if  such 
penalty,  or  any  part  thereof,  has  been  applied  for  the  benelil 
of  the  person  injured,  tho  amount  so  applied  shall  be  tuken 
into  account  in  estimating  the  compensation  under  the  Act;" 
and  as  thus  amended  the  amendment  was  carried.— On 
Thursday  (Jnly  7th)  cUubo  .s,  under  which  the  contractors 
on^^ngcd  to  perform  o.vtraneuus  work  by  an  omployer  were 
made  liable  for  any  injuries  to  tho  workmen  under  their  con- 
trol, was  struck  out  of  the  Hill,  the  Attorney-General  having 
explained  that  amendments  which  had  been  agreed  to  ren- 
dered it  unnecessary  to  retain  the  section.  A  division  was 
taken  on  tho  Government  proposal  that  tho  .\cl  shall  apply 
to  employment  on  a  building  auft.  in  lieipht,  and  which  is 
being  constructed,  demolished  or  repaired  by  means  of 
scaffolding,  but  tho  proposal  was  carried.  Mr.  J.  A.  Pease 
then  moved  an  amendmem  with  tho  objict  of  bringing  all 
men  engaged  in  or  about  shijibuilding  yards  within  the  scope 
of  tho  Hill,  but  it  was  withilniwn  on  the  strength  of  an  assu- 
rance by  Mr.  Balfour  that  the  Government  would  reconsider 
tho  question. — On  Monday  (July  12lh)  the  first  schedule, 
which  regulates  the  scale  and  conditions  of  compensation. 
Rave  rise  to  many  amendments,  most  of  which  were  designed 
to  guard  against  possible  abuses  or  to  check  undue  and  ex- 
cessive compensation.  Tho  House  accepted  Mr.  Scton-Kerr's 
amendment,  providing  that  any  workman  shall,  when  asked 
to  do  so,  submit  himself  for  examination  by  a  medical  nuin 
liaid  by  tho  employer.  Mr.  Chamberlain  explained  that  if 
the  doctor's  report  wa-s  favourable  to  tho  workman's  honesty 
the  man  would  then  bo  examined  by  a  physician  appointed 
by  the  Government.  At  tho  suggestion  of  the  Attorney- 
(ieneral  it  was  resolved  that  in  proceedings  under  the  mea- 
sure any  party  might  appear  by  counsel  or  solicitor,  the 
deoision  of  the  committeo  on  this  point  being  thus  evoked. 
Many  amendments  wliiili  had  been  proposed  and  lejiKted  in 
committee  were  brought  forward  again  unsuccessfully,  but  a 
large  number  of  drafting  all  orations  were  niado  in  the  Bill 
on  the  motion  of  tho  nienibors  of  the  Government. — On  Tues- 
day the  Bill  passed  the  report  stage,  and  the  third  reading 
was  set  down  for  yesterday. 

On  Tuesday,  in  the  House  of  Lords,  the  City  of  Loudon 
Sewers,  Cirencester  Water  ami  Colno  Corporation  Bills  were 
read  a  third  time. — Lord  Wantage's  Committee  gave  formal 
sanction  to  the  Southwark  and  Vauxhall  Water  Bill,  a 
measure  which,  as  our  readers  are  aware,  is  intended  to 
enable  ilic  company  to  take  legally  from  the  Thames  the 
q\iantity  of  water  they  are  ])resent  taking  ilh^gally.  In 
the  Commons  the  Malvern  Link  Urban  District,  Newport 
Corporation,  Nottingham  Improvement,  Leicester  Corpora- 
tion, Manchester  Corporation  and  Salford  Corporation  Bills 
were  read  a  third  time.  The  Local  Government  Pro- 
\-isional  Order  (No.  17)  Bill,  which  is  one  for  extending  the 
boundaries  of  Hastings,  was  .also  consideretl  and  ordered  for 
third  reading. 

Ou  Wednesday  tho  Metropolitan  Water  Companii'S  Bill  was 
read  a  second  time,  and  the  ilonssthon  went  into  committeo 
on  the  measure,  and  Clause  1  was  agreed  to.  It  provides 
that  any  water  consumer  or  locul  authority  m.ay  complain  to 
the  R.iilway  ami  Canal  Commissionas  to  failure  of  any  metro- 
politan water  company  to  perform  its  statutory  duties,  the 
the  commission  having  power  to  order  proper  performance 
and  to  impose  and  enforce  penalties  for  neglect.  Clause  2 
was  under  consideration  when  the  debate  was  adjourned. — 
Tho  district  Councils  (Water  .'Supply  Faculties)  Bill  was  road 
.  a  second  time,  aud  committed  for  Monday  noit.  —  Further 
consideration  of  the  Plnmbors'  Kogistration  B-ll  was  also 
deferred  to  Monday  next,  and  tho  Rivers  Pollution  Bill  to 
August  3rd. 

Yesterday,  in  addition  to  tho  Workmen  (Compensation 
for  Accidents)  and  Metropolitan  Watc^r  Bills,  the  Locomotives 
and  Highways  Bill  was  ilown  for  further  consideration  :  and 
the  Bradford  Corporation  Tramways  and  Improvement,  New- 
haven  and  Soaford  Water  (Lords),  'I'ynemoutli  Corporation 
Water  (Lords),  and  Bristol  Kxtension  (Lords)  Bills  were 
before  committees. 


THE  SANITARY  INSTITUTE. 

Bri.stot,  Kx.\minations. 
.\t  an  examination  in  Practical  Sanitary  Science,  held  at 
Bristol,  on  July  2nd  and  :trd,  live  candidates  presented  them- 
selves, of  whom  tho  following  I  hreo  obtained  cprtificatea:  Mr. 
II.  J.  Farmer,  27  Sydenhamroad,  Bristol  ;  Mr.  K.  (i.  Hale, 
.'H3  Wightman-road,  llornsey,  N.;  and  Mr.  W.  J.  Masters,  .1!) 
OMlield-road,  Birmingham.  Tho  folloning  were  the  (pics- 
tions  set  to  bo  answereil  in  writing:  l.Wlint  are  the  coni- 
pouent  parts  of  (a)  pnrc  atmospheric  air!'  ^^)  pure  watei  .- 
What  nro  the  usual  sources  of  contamination  of  air  and  water 
in  dwelling  houses?  What  is  the  natural  Law  as  to  (he 
diOfueion  of  gases  ?  2,  A  ventilating  shaft  is  ol>ft.  high  and 
IS  in.  square;  how  much  air  would  ascend  through  it  per 
minnto  when  tho  temperature  at  the  bottom  is  20  deg.  Fahr. 
greater  than  that  of  the  atmosphere ':    3,  What  is  uicunt  by 


the  terms  "Hydraulic  mean  depth,"  "Head  of  Pressure," 
"Specific  gravity,"  "Capillarity,"  "Absorption":'  4,  .\ 
reservoir  is  HDft.  in  depth.  What  i)  the  pressure  on  the 
bottom  of  thi.  ritaining  wall  in  pounds  persipiare  foot,  ami  at 
what  depth  is  the  centre  of  pressure  ?  ."),  What  arc  the  chief 
causes  of  contaminatiuu  of  the  subsoil  of  dwellings,  and  how 
can  they  be  avoided  y  6,  Describe  the  projiertiei,  and  use  of 
the  following  materials:  Port  land  comeut,  chalk  lime,  ssphallc, 
oolite,  lias  lime,  hair  mortar,  sandstone,  granite.  7.  Wlua 
powers  have  a  rural  sanilary  authority  to  make  by-laws,  and 
in  respect  to  what  nuisances  are  these  limited  r  Can  tho 
Local  Govornment  Board  increase  tliejo  powers,  and  if  so 
under  what  Act!"  Describe  the  pro|H.r  conslriicliou  and 
litting-up  of  a  valve  water-closet  unil  a  shorthopiM.r  clowt, 
detailing  the  manner  in  which  the  water  should  be  suppliesl 
and  the  way  in  which  the  discharge  pipes  should  Ix'  dealt 
with. 

On  the  same  days  an  examination  was  held  for  iuB|ioctor 
of  nuisances.  Twenty-four  candidates  presented  tliomselrcs, 
and  out  of  the.se  twelve  were  awanled  certificates.  The 
following  were  the  questions  set  to  be  answereil  in  writing  : 
1,  What  do  you  know  of  tuberculosis  and  foot  and  mouth 
disease  as  affecting  milk  and  meat  ?  What  are  the  main  de- 
fects you  would  look  for  if  called  upon  to  inspect  a  dwelling 
house  in  which  typhoid  fever  had  occurred  'f  3,  What 
nuisances  are  you  likely  to  meet  with  in  the  inspection  of  a 
canal-boat  'i  How  would  )-ou  deal  with  them  !'  4,  What  are  the 
special  sanitary  points  to  be  attended  to  in  the  construction 
of — (<i)  -\n  underground  bakehouse,  (b)  a  bakehouse  above 
ground  !•*  .'),  'I"liere  is  a  suspicion  that  there  is  a  leakage 
in  a  certain  house  drain  in  proximity  to  a  well,  which  allows 
sewage  to  find  its  way  into  the  well ;  what  steps  would  you 
take  to  ascertain  if  this  is  tho  case  Y  6,  How  many  gallons 
of  water  could  be  collected  annually  from  the  roof  of  a  liouso 
the  ground  plan  of  which  is  35  ft.  by  25  f t ,  the  annual  rain- 
fall being  27  in.  '^  Would  this  give  sufficient  water  for 
domestic  purposes  for  a  household  of  live  jHirsons !'  7,  .^. 
room  'Jft.  high,  20  ft.  long  ami  10  ft.  broad,  contains  six  per- 
sons. The  ventilating  inlets,  four  in  number,  have  a  total 
area  of  1  square  foot.  With  what  velocity  per  miuuto  will 
the  air  have  to  enter  through  tho  inlets  to  supply  3,000  cubic 
feet  per  head  per  hour  'f  Would  the  conditions  given  be 
satisfactory  for  a  dormitory  orslcoping-rooni  ?  8,  Describe  tho 
constrtiction  of  a  disconnecting  manhole  chamber  on  a  house 
drain,  the  drain  being  7  ft.  below  the  surface  't  Give  a  sketch. 


At  an  inquiry  held  respecting  the  death  of  Mr.  Thomas 
Kvans,  surveyor  of  roads  for  tho  Kington  division  of  the 
Hereford  Town  Council,  the  coroner  returned  a  verdict  of 
"Suicide  while  temporary  insane."  The  funeral  of  the 
deceased  took  place  on  the  Uili  inst. 

SALES  BY  AUCTION. 

DOUGLAS  YOUNG  &  CO.'S 
FORTHCOMINli   SALES   OF  LAND. 
Sale.  Wednesdav.  2Sth  Julv,  at  1. 
FULHAM  AND   W'lLLESDKN  GUEEN. 
FULIIAM. — A  short  distance  from  Walham  Green  and  Ham- 
mersmith railway  stations.     The  oply  vacant   parcel  of 
ground  in    tho   roail.      Footways  are    paved,  the    roads 
made  up  ami  taken  to. 

Four   ]ilots  Freehold    Building  Land  in   .Vdcney-rond 
(Grevhoundroad  estate).      Frontages  16ft  .  dep'.hs  .loft. 
KILBUR'N.— SIX    CAPITAL    FKEKHOLD    PLOTS.     Pour 
in  Dudding  Hill-lane  and  two  in  Vilbers-road. 

MESSRS.  D()UGL.\S  yOUNG  A-  CO.  will  SKLl. 
the  above  bv  AUCTION,  at  the  Mart,  E.C..  on  WED. 
NESDA'i',  28th  July,  at  1  o'clock. 

Plans,  particulars  aiul  conditions  of  sale  at  the  Mart,  E.G.; 
of  Messrs.  Nicol,  Son  i  Jones,  solicitors,  39  Lime-street.  E.C.; 
or  of  the  Auctioneers,  51  Colenmn-street.  E.G.,  213  Glapham. 

road.  S.W.,  and  Ilford.  Essbx. 

To  those  seeking  Choice  Sitos  for  Building  Residences, 

creators  of  Ground  Rents,  and  others. 

SCTTON. — Five  Convoyances.     10  per  cent.  ile|xisit.     Easy 

instalments,  spread  over  ten  years  at  41  ]icr  cent. 
The  Overton    Estate,  in  one    of   the    choicest    sptits  of  this 
favourite  town.     From  the  estate  are  obtained  charinint; 
views  of  the  snrrounding  country. 
The  portion  now  offered  comprises  twenly-lhree  eligible  sites 

close  to  the  niilway  station.     Roads  made. 

TWENTY-THREE    PLOT.S    of    FREEHOLD    BUILDING 

L.\ND,  situate  in 

OVERTOX-ROAD,  MULGRAVEROAD  an.l 

WOKCESTKRKOAli. 

Frontages,  25  ft.  to  33  ft.       Depths.  125  ft.  to  2.VJ  ft. 

MESSRS.  DOUGLAS  YOUNG  &.  CO.  will  SELL 
the  above  by  A  IT  TION,  at  the  Cock  Hold.  Sutton, 
on  THUKSD.\"^'.29ih  Jnly.  1897,  at  7  o'clo<k  in  the  evening. 
Plans,  particulars  and  conditions  of  sale  may  bo  ob- 
tained at  the  j>lace  of  Side  ;  of  Mes-ors.  Goren  A  Tnpp,  solici- 
tors, 27  South  Molion. street,  W  ;  of  Mesxts.  Tapp  &,  Jones, 
land  agents,  1  Prince's  •  strovt,  Westminslur;  or  of  ti^a 
auctioneers,  51  Goloman-atreot,  K.C.,  $I3Clapb.-mi-road,  S.W., 
a^d  Uford,  Eb:jv>x, 
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Municipal  Worlt  in  Progress  and  Projected. 


The  London  Comity  Coiim-il  having  now  more  time  to  think 
of  useful  pubhc  schemes  two  cotnmittees  iiave  projected  im- 
portant tramway  and  oloctrie  light  enterpriseg.  In  ournotes 
this  week  some  information  will  be  found  of  enterprises  on 
a  more  or  less  extensive  scale  at  Cohio,  Morloy,  Maidstone, 
"Wtillasoy  and  elsewliorr. 

METROPOLtTAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

It  win  bo  seen  that  the  council  are  devoting  tliemselvcs 
with  great  ardonr  to  the  transaction  of  Ijnsiucss  whiclv  is  for 
the  moat  part  of  a  routine  and  non-contentions  cliaracter. 
The  water  question  lias  again  been  introduced,  but  the  discus- 
sion )iad  not  proceeded  far  on  Tnesday  when  the  debate  was 
adjourned.  The  following  is  some  of  the  business  transacted:  — 

Loans. — On  the  recommendation  of  the  Finance  Committee 
it  was  decided  to  lend  the  Mile  End  Vestry  £1,950  for  sewage 
works;  the  Paddington  Vestry  £13,00()  for  wood  paving;  the 
Mile  End  Guardians  £1,1(10  for  the  erection  of  a  laundry  at 
the  infirmary  ;  the  Deptford  Baths  Commissioners  £2,200  for 
the  installation  of  the  electric  light  at  the  baths  and  wash- 
houses  ;  and  the  Metropolitan  Asjdnms  Boaril  £94,1(>2  towards 
the  cost  of  erecting  diphtheria,  isolation  and  staff  blocks  at 
the  various  hospitals. 

The  Chemist. — As  Mr.  Uibdin,  the  chemist,  has  resigned  his 
position,  the  General  Purposes  Committee,  after  long  delibera- 
tion, reported  that  they  had  come  to  the  conclusion  that  a 
chemist  should  be  appointed  to  fill  the  jiosition,  at  a  salary  of 
£700  a  year,  but  that  tlie  gas-meter  testing  work  shonld  be 
transferred  to  the  Public  Control  Department.  They  recom- 
mended  accordingly. 

Jobbing  Worhs. — In  consequence  of  the  rate  of  wages  for 
labourers  ha'ving'  increased  by  J-d.  per  hour,  the  committee 
recommended  that  the  Schednle  of  prices  for  jobbing  works 
should  be  increased  by  2  per  cent. 

A  Petition.-^Go\oue\  Pord  presented  a  pe'tition  from  a 
number  of  inhabitants  of  South  London  praying  the  council 
to  lose  no  time  in  pusliing  forward  the  project  of  constructing 
a  tramway  across  Wosmiinster  bridge  and  along  the  A^'ictoria- 
embankment  to  Blackfriars.  'J'his  was  referred  to  tlie  High- 
ways Committee. 

Tramways  Extension. — The  Highways  Committee  submitted 
a  report  advising  the  council  to  apply  for  Parliamentary 
liowcrs  to  construct  various  tramways.  The  cost  was  esti- 
mated at  £26,000. — A  rei'ommendation  Mas  also  con.sidered 
advising  the  application  for  powers  for  the  construction  of  a 
tramway  from  the  existing  termini  of  the  London  and  South 
London  Tramways  Companies  at  Westminster  Bridge-road, 
along  the  centre  of  Westminster  bridge,  and  the  whole  of  the 
A^ctoria-erabankment  to  Blackfriars  bridge. 

Electric  Light  on  the  Embankment. — The  same  committee 
recommended  that  the  council  should  approve  the  estimate 
for  £22,000  submitted  by  the  Finance  Committee,  and  the 
Highways  Committee  be  authorised  to  take  measures  for 
establishing,  at  a  cost  not  exceeding  £22,00(1,  thi:  electric 
lighting  installation  authorised  by  the  council's  General 
Powers  .Vet,  1893.  for  the  A'ictoria-embankment  and  the 
AVaterloo  and  Westminster  bridges.  After  a  discussion  the 
recommendation  was  adopted  and  the  committee  were  in- 
structed to  report  further  as  to  tlie  details  of  the  scheme. 

The  Water  Supplij. — A  long  report  was  submitted  by  the 
AVater  Committee,  the  first  recommendatiou  being  that  in 
the  opinion  of  the  council  the  water  supply  of  the  metropolis 
shonld  not  continue  in  tho  liands  of  private  conjpanies.  The 
debate  wns  adjourned  owing  (o  a  count  out. 

CITY  COMMISSION  OF  SEWERS. 

The  nsual  fortnightly  meeting  of  the  commission  was  held 
on  Tuesday.  A  memorial  received  from  the  owners  of  pro- 
perty and  inhabitants  and  others  interested  in  tho  trades 
carried  on  in  Upper  and  Lower  Thames  streets,  urging  the 
widening  of  Lower  Thames-street  between  Botolph-lane  and 
Fish  Street-hill,  will  be  considered  after  the  recess.  It  was 
decided  to  instruct  the  Streets  Committee  to  take  the  neces- 
sary steps  for  the  removal  of  a  urinal  in  Govcndisli-ccmrt. 
iSince  the  erection  of  a  l.-irgo  convenience  in  Bisho]]Sgate  this 
building  has  been  rendered  unnecessary.  Du  the  recom- 
mendation of  the  Finance  and  Iniprovemnnt  Committee  il 
was  resolved  to  acquire,  for  purposes  of  improvement,  all 
interests  in  124  Fenchnrch-street,  and  the  freehold  interest. 
of  the  ground  in  front  of  Nos.  131  and  132  of  the  same  .street. 
A  report  dealing  with  tho  question  of  the  disposal  of  dust 
and  refuse  from  the  City  was,  after  a  short  discussion,  re- 
turned to  tho  committee  for  printing.  It  will  receive  con- 
sideration at  tho  next  nicpHng. 

METROPOLITAN  ASYLUMS  BOARD. 

A  meeting  of  this  board  was  held  on  Saturd.ay,  when  a 
communication  from  the  Local  Government  Board  approving 
the  plans  of  a  now  pavilion  at  the  South-Western  Hospital 
■was  read.  On  the  recommendation  of  the  North-Western 
HoSfrttal  Committee  it  was  agreed  to  sanction  the  carrying 
nn^  of  additional  works  of  electric  ligViting,  st  s  rnft,  of  £250. 


VESTRIES  AND   DISTRICT   BOARDS. 

Chelsea. — At  a  recent  vestry  meeting  tho  following  re- 
commendations of  the  surveyor  were  adopted :  "  That  the 
vestry's  portion  of  Harrow-road  be  relaid  with  hard  wood  and 
that  the  work  be  carried  out  in  the  autumn  ;  that  the  relay- 
ing of  Lower  Sloane-street  be  deferred ;  and  that  the  wood 
pavement  in  Arthur-street  be  removed  and  macadam  be  sub- 
stituted. 

Clerkenwell.— The  churchyard  of  St.  James's,  Penton- 
ville,  where  lie  the  mortal  remains  of  Charles  Dibdin,  the 
author  of  "  Tom  Bowling,"  •'  The  Jolly  A'oung  AVaterman," 
and  other  nautical  songs,  Joey  Grimaldi,  the  famous  Sadler's 
AVells  clown,  the  Surgeon- General  of  George  III.,  Anne 
Cummings,  and  other  notable  people,  has  been  opened  as  a 
public  recreation  ground,  after  thirteen  years'  opposition. 
Tlirough  the  good  offices  Metropolitan  Gardens  Association 
the  City  Parochial  Charities'  Foundation  has  advanced  the 
money  to  lay  out  the  extensive  grounds,  and  the  vestry  will 
maintain  them.  Captain  Penton,  the  freeholder,  has  pro- 
mised to  add  a  handsome  drinking  fountain,  at  a  cost  of  £100. 

Lambeth. — After  considering  the  report  of  a  committee, 
wherein  it  was  recommended  that  the  tender  of  Mr.  William 
AVadcy  be  accepted  for  the  making  up  of  the  paths  and  road- 
ways of  Beechdale-road,  the  vestry  agreed  to  invite  fresh 
tenders  for  the  work,  'i'he  ones  discussed  were  as  follow : 
Mowlem  &  Co.,  £1,8.50;  Lawrence  &  Thacker,  £1,.532;  E. 
Parry,  £1,.50.5  ;  and  William  Wadey,  £1,399. 

Strand. — At  the  last  meeting  of  the  district  board  of 
works  the  Improvements  and  Parliamentary  Committee  re- 
ported, with  reference  to  the  proposed  widening  of  the 
Strand,  that  the  Bill  of  the  London  County  Council,  as  it 
now  stood,  provided  for  tlte  removal  of  tho  block  of  housss 
between  th-e  churches  of -St.  Mary-lc-Strand  and  St.  Clement 
Danes,-  bonmled-on  the  north. by  Holywell- street,  ami  on  tho 
scmUi  by  the  Strand.  The  effect  of  t^tat  wonld-  be  to  make 
the  Strand  at  the  eastern  end  of  Holywell-street  146  ft.  wide, 
and  at  the  western  end  133ft.,  while  the  gradients  would  be 
bad,  involving  a,  drop  from  north  to  south  varying  from 
nearly  2  ft.  opposite  Norfolk-street  to  upwards  of  4  ft.  6  in. 
at  the  western  end  of  Holywell-street.  The  committee  re- 
commended that  a  representation  be  made  to  the  London 
County  Council  that  the  board  considered  that  a  much 
greater  public  improvement  would  be  effected  with  little,  if 
any,  additional  cost  by  the  council  obtaining  powers  to  ptu*- 
chase  the  whole  of  the  blocks  lying  between  the  south  side  of 
Wych-street  and  the  nortli  side  of  Holywell-street,  and  to 
widen  the  Strand  to  a  uniform  with  of  IOC  ft.  between  St. 
Mary-le-Strand  and  St.  Clement  Danes,  utilising  the  remain- 
ing area  as  a  building  site.  After  a  discussion  the  report  was 
adopted. — The  question  of  making  Little  Newport-street  a 
uniform  width  of  40  ft.,  as  a  further  improvement,  consequent 
upon  tlie  adoption  of  the  scheme  for  the  closing  of  Earl's- 
court  on  tlie  Salisbury  estate,  was  remitted  to  the  Improve- 
ments Committee  for  consicleration  and  report. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Herefordshire. — At  the  last  quarterly  meeting  of  the 
county  council  it  was  resolved,  on  the  recommendation  of 
the  Roads  and  Bridges  Committee,  to  enter  into  contracts 
with  tho  district  councils  in  the  county  for  tho  maintenance 
of  the  main  roads  for  four  years.  The  amount  of  the  con- 
tracts is  £17,86.5.  exclusive  of  establishment  charges. 

Worcestershire. — -At  the  last  quarterly  meeting  of  the 
St;uiding  .Joint  Committee  plans  for  the  proposed  Stirchley 
police  station  were  appro\-i'd.  Tho  cost  is  estimated  at  £2,800. 

MUNICIPAL  CORPORATIONS. 

Barnsley. — At  the  last  town  ccnmcil  meeting,  the  Markets 
and  Fairs  Committee  recommended  that  a  portion  of  the 
market,  -150  yards  in  area,  and  adjoining  the  Jiarnsley  Gas 
Company's  property,  be  tarred,  nnicadamised  and  drained,  at 
an  estini.ated  cost  of  £-10,  and  lie  used  as  a  cattle  market. 
This  recommendation  was  ado|)ted. — The  minutes  of  the 
Streets,  Buildings  and  I  nqituvcinent-  Committee,  which  were 
approved,  recommended  tli:)t  the  borough  surveyor  should 
advertise  for  tenders  for  levelling,  &c.,  Lancaster's-yard  and 
Cock  Inn-yard,  also  for  completing  part  of  A'ictoria-strcct. — 
After  considering  the  tenders  for  the  erection  of  three  ranges 
of  huts  for  the  workmen  at  tho  Midhope  new  waterworks, 
the  Waterworks  Committeo  recommended  the  ;icceptanoo  of 
the  oiler  of  Messrs.  llawley  Brothers,  of  Penistono,  amount- 
ing to  £774.     This  was  also  agreed  to. 

Birkenhead. — A  committee  has  been  appointed  to  consider 
and  report  upon  the  whole  question  of  tramways. 

Brighton. — The    council    have  accepted  a  tender  of  the 

Kent  Road  Maintenance  Company  for  2,000  tons  of  Cherbourg 

quartzife  at  9s.  5d.    per  ton,  and  that  of  Messrs.  A.  <S^  F. 

I    Mnn'nelle,  of  Iiondon,  for  8,000  tone  «f  Gnprneey  grdnitp  at; 
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9s.  lid.  per  ton. — The  Works  Committee  have  sanctioned  plans 
for  the  erection  of  additional  wind  screens  on  the  West  Pier. 
COlne. — Sanction  lias  been  received  to  u  loan  of  £1.70 J  for 
the  la_vini(out  of  recreation  prouiids  at  'i'uni  Hill,  £4,oOO  for 
market  iniprovemonts,  £Ul,<AXJ  tor  private  street  works,  and 
£7,(XX)  for  works  of  sewerage  and  sewage  disposal. 

Coventry. — Tlie  recomniemlation  of  tlie  Waterworks  Com- 
mittee to  lay  a  pipe  to  a  farnilioiise  at  Piolev.  in  the  vicinity 
of  tlie  small-pox  hospital,  was  a.loptedat  the  last  town  comicil 
meeting. — The  Firo  lirixa'le  Committee  liuvo  resolved  to 
urge  the  Estates  and  Finaneo  Committee  to  consider  the 
qaestion  of  the  proper  housing  of  the  lire  cnjrines  and  appli- 
anoes. — An  inspector  of  the  Local  Govcrnuient  Boanl  re- 
cently held  an  inquiry  into  the  town  coancil's  application  for 
permission  to  borrow  £.>,HI)  for  the  purpose  of  the  construc- 
tion of  tho  proposed  new  street  to  Karlscloii.  Among  the 
nnmerons  witnesses  on  behalf  of  the  applicition  was  the 
borough  surveyor,  Mr.  J.  K.  Swindlehnrst.  There  was  no 
opposition. 

Dudley. — -\n  inquiry  was  held  recently  oil  behalf  of  the 
Local  Government  Hoard  with  respect  ti>  an  ajiplication  of 
tho  town  eoniuil  for  sanction  to  borrow  £1,4;U  for  the  jiro- 
vision  of  depots;  £1,CK.K)  for  the  jiurcha-'fe  of  land  in  .Stone- 
street  for  the  purposes  of  a  mortuary,  weights  and  measures 
office.  &c. ;  £320  for  the  improvement  of  Viear-street;  £182 
for  works  of  seworat'o  an<l  drainage ;  £120  for  additions  to 
the  public  baths;  and  £7(1  fur  a  women's  lavatory  in  Stone- 
street.     There  was  no  opposition. 

Eccles. — -Vn  expenditure  of  £275  has  been  sanctioned  by 
the  Local  Government  Board  for  the  formation  of  a  bowling 
green  at  the  recreation  ground. 

Liverpool. — .\.t  a  recent  mooting  of  the  Parks,  Gardens  and 
Improvement  Committee  a  suggestion  was  made  that  the 
corporation  should  construct  a  promenade  at  the  Dingle 
similar  lo  that  existing  between  Egremont  and  a  portion  of 
New  Brighton,  and  a  subconmiittee  was  appointed  to  view 
the  proposed  site  and  report  to  a  subsequent  meeting. — The 
corporation  have  decided  to  pl:ice  at  tho  disposal  of  the  Parks 
Comniiltee  the  sum  of  £7,6'.1U  for  the  purpose  of  laying  out 
part  of  the  site  of  Kirfcdale  gaol  as  a  recreation  ground.  The 
new  recreation  ground  will  hai  e  an  area  of  6^  acres. 

Morley. — At  a  recent  meeting  of  the  town  council  it  was 
resolved  to  apjdy  to  the  Local  Government  Board  for  sanction 
to  borrow  £8,000  for  tho  erection  and  furnishing  of  the  public 
baths  according  to  plans  and  specifications  submitted  by  Mr. 
Foi,  of  Dewsbury. 

Stoke-on-Trent. —  A  Local  Government  Board  inspector 
attended  at  the  town  hall  recently  for  the  purpose  of  holding 
an  intjuiry  into  the  town  council's  application  for  sanction  to 
borrow  £9,490  for  purposes  of  street  iniiirovonicnt,  the  con- 
struction of  a  bridge,  and  for  works  of  surface-water  drainage. 
Among  those  present  at  the  inquiry  were  Slessrs.  J.  B.  Ash- 
well,  the  town  clerk  ;  W.  Bowen,  borough  surveyor;  .1.  Jlon- 
cnr,  surveyor  to  the  Staffordshire  County  Council ;  and  E. 
B.  Smith,  M.i.c.K.  The  town  clerk  said  that  the  amount  of 
the  loan  which  they  now  ask  for  was  made  np  as  follows : 
Paving  main  roads  with  granite  setts  alongside  of  the  tram- 
ways, £8,500;  bridge  over  canal  connecting  London-road  with 
Campbell-road,  £()00;  £100  towards  making  a  now  road  in 
connection  with  the  scheme ;  widening  the  road  between 
Brighton-street  and  Jubilee-road,  £90;  and  laying  down  a 
surface-water  sewer  in  London-road,  £2(X) ;  total,  £9,490. 
The  borough  surveyor  explained  the  plans  of  tho  proposed 
works,  antl  there  being  no  opposition  the  inquiry  closed. 

Todmorden. — A  special  committee  has  been  appointed  to 
negotiate  with  the  waterwiuks  company  to  ascertain  the  price 
which  will  1).   acc.-pted  for  tho  works. 

Tunbridge  Wells.— The  new  borough  baths,  the  founda- 
tion tone  of  which  was  laid  recently  by  the  m.iyor,  are  beinsf 
erected  from  plans  by  the  borough  engineer,  Mr.  T.  W. 
Mellor.  The  swimming  bath  will  have  a  water  area  of  90  ft. 
by35ft..  and  a  depth  varying  from  3fi.  Sin.  to  6  ft.  6in., 
which  can  lie  increased  Io4ft.  and  7  ft.  for  tho  ]>urpo8e  of 
f^les.  The  sides  (jf  the  batli  will  be  of  white  enamelled 
bricks,  and  the  bottom  of  white  marble  nuisaie,  with 
lines  for  the  guidance  of  swimmers  nudor  water.  Tho 
mosaic  of  the  footway  round  the  baths  and  tlie  dressing- 
boxes  will  be  a  mosaic  of  a  rodder  hue.  The  dressing-boxes 
will  be  each  side  of  the  bath.  A  gallery  with  ornamental 
wronerht-iron  railings  siirronndN  the  buihiings,  and  will  seat 
nearly  400  siiectators.  Thi'  rtKif  will  be  partly  pitch  pine  and 
partly  glass,  with  ornamental  girdei's,  belnw  which  will  be 
clusters  of  lights.  The  walls  to  a  certain  lieight  \>ill  bo  of 
cream  enamel  brick,  and  the  upper  pari  of  red  brick  with 
moulded  cornice.  The  slipper  baths  will  bo  on  the  Moiison- 
road  side,  and  at  tho  other  cikI  is  a  club-roem,  the  boiler 
houses,  a  small  laundry,  and  lavatory  ai-commodation,  while 
here  will  be  situated  the  chimney  shaft,  which  will  be  carried 
to  a  height  of  70ft.  As  regards  tho  slipper  baths,  those  for 
ladies  and  gentlomon  will  be  entiroly  eeparalo. 

Walsall. — Five  tenders  were  received  for  sewering,  making- 
up  and -part  completing  Moat  road  for  the  corporation,  and 
that  of  Sir.  .Tamos  Atkir=,  of  '\N"als^l,  ]ili$  t<;OB  accepted.  His 
tender  atpntiotod  to  ^7fi 


Wells. — Xt  a  recent  town  coancil  meeting  a  letter  was  re»d 
from  the  Local  fiovernment  Board  asking  the  result  of  the 
council's  consideration  of  their  luttor  re  sewerage  seheme, 
and  tho  town  clerk  was  directed  to  reply  that  they  were 
awaiting  the  rojiort  of  the  Lwal  fiovemmont  Board  on  the 
Exeter  sewage  disjiosal  scheme. 

West  Ham. — The  Local  Government  Board  have  staled 
that  they  intend  to  hold  an  inquiry  into  an  application  for 
sanction  to  a  loan  of  £11,14'>  for  the  erectinn  of  houses  under 
tho  .Mousing  of  tho  Working  Classes  Act. — The  following 
tenders  for  the  demolition  of  cerluin  old  huildiugsou  Plaislow 
llospital  site  have  been  received:  Mr.  BaM),  £32;  Ur. 
Baiaey  £42;  Mr.  Kirby  LIS;  Mr.  Mansfield  £15.  That  of 
Mr.  Kirby  has  been  accepted. 

Wolverhampton.— Mr.  Rienzi  Walton,  M.I.C.K,,  held  an  in- 
quiry Oil  .Monday  with  res|iect  to  an  application  fur  sanction 
to  boiTOW  £23,H47  for  street  paving;  £7,'i«)0  for  ailditioiis  and 
improvements  at  the  public  baths;  £2,600  for  the  purchase 
of  tho  Exchange  Hull ;  and  £2,050  for  the  provision  of  a  site 
for  a  public  library.     Xo  opposition  was  made. 

Worcester. ^The  question  of  dealing  with  the  sewage  of 
large  towns  being  of  great  importance  at  the  present  time, 
it  is  interesting  to  note  that  the  city  council,  in  reply  to  their 
advertisement  for  coni|iotitive  schemes  for  the  di8]>osal  of 
the  sewage  of  the  city,  with  a  jKipalntion  of  45.000,  so  as  to 
meet  the  requirements  of  the  rivers  Pollution  .\ct.  received 
tiventy-two  schemes,  ranging  in  cstinintes  from  £.5,000  to 
£62,0t)<X  The  ]>lans  were  referre<l  to  an  assessor,  who  has 
adjudged  the  scheme  submitted  by  Messrs.  Fredk.  Beesley  A 
Son,  of  London,  first  in  order  of  merit.  By  this  scheme  the 
sewage  would  be  pumped  by  steam  i>ower  and  dealt  with 
chemically  in  tanks  holding  1,400,000  gallons,  the  effluent 
being  filtered  through  coke-breeze  filters  2  acres  in  extent, 
and  then  mn  over  17  acres  of  land  before  its  discharge  into 
the  river  Severn,  the  sludge  being  pressed  into  dry  cakes  by 
means  of  sludge  presses.  The  estimated  cust  of  the  works  is 
£48,165  and  the  working  expenses  £2,210  por  annum, 

Wrexham. — In  reply  to  nn  inquiry  by  the  corpoiation,  the 
Market  Hall  Company,  Liiniied,  have  stated  that  they  are 
prepared  to  sell  the  whole  of  their  undertikin-.*  and  pro(iortv 
for  £56,000, 

URBAN   DISTRICT  COUNCILS. 

Aston  Manor.-  Tile  rcptnl  of  the  surveyor  for  tho  year 
ended  March  3Ist  shows  that  tho  receipts  from  tho  baths 
.amount  to  £987,  against  £b55  in  the  previous  year. 

Bakewell. —  A  special  committee  has  been  apjiointed  to 
confer  with  tho  Health  Committee  with  respect  to  the  empty- 
ing and  reconstruction  of  a.shpits. — The  question  of  lighting 
the  to«-n  by  eloctricitv  is  being  considereil  by  the  (listrict 
council.  At  a  recent  meeting  it  was  stated  that  there  was 
ample  power  in  tho  river,  now  running  to  waste,  to  Avork  a 
dynamo  giving  a  15.candle  light  for  the  whole  of  the  town. 
The  outlay,  in  round  figures,  would  not  excee<t  £4,000,  and 
for  that  som  they  could  erect  works  and  supply  electricity 
at  2id.  per  unit,  or  an  equivalent  to  1,000  ft.  of  gas  at  la.  3d. 
per  1,000. 

Bishop  Auckland. — A   Local   Government   Board   inquiry 

has  been  lielJ  respecting  an  application  for  sanction  to  bumjw 
£3,200  for  street  improvements.  There  was  no  opposition  at 
the  inquiry. 

BlaydOn.  —  Al  the  last  monthly  meeting  of  the  district 
council  the  question  of  a  better  supply  of  water  for  Winlaton 
was  discussed,  and  it  was  decided  to  np(ioint  a  committee  to 
make  inquiries  as  to  the  quantity  and  quality  of  water  at 
Biirlow  Fell. — -V  resolution  that  the  council  take  a  piect-  of 
land  west  of  the  .illotment  ground  at  Blaydon  fur  a  recreation 
gr<uind  was  withilrawn  in  favour  of  a  propos:il  to  write  to  the 
agent  of  the  Towneloy  estate,  with  a  view  to  obtaining  the 
dene  for  the  purp<)senientiitued. 

Bognor.--.\  letter  has  Ix-en  rewived  from  the  Local 
Government  Board  sanctioning  tho  district  conncil's  applica- 
tion for  permission  to  borrow  £350  for  street  im|irovemeiita 

in  London-road. 

BrankSOme. — The  appeal  of  the  Durrani  executors  against 
the  ilisiiiissal  <<(  their  action  agniiisc  the  council,  in  which  it 
was  sought  to  i-ecover  the  alleged  damage  by  the  emptying  of 
their  snrfaco  water  from  roads  under  the  conncil's  control 
into  the  llourue  stream,  came  on  for  hearinir  lK>fore  Lord 
JiisticcH  Lopes  and  Rigby  n'ceiitly,  antl  w;ih  dismissed. 

Burg^esS  Hill. — At  I  he  conncirs  last  meeting  the  tender  of 
Ml  CIl:iiI--  TiiUey  for  ihe  supply  of  200  tons  uf  flints  al 
73,  Hd.  per  t.m  was  accepted. 

Caiverley. —  .\t  a  recent  meeting  of  the  district  conneil 
tenders  for  sewsge  works  wcr»»  examineil,  and  that  of  Mr,  J. 
W,  Gr<>nves,  of  Caiverley,  was  accepted,  Tho  work  will  in- 
cludo  the  construction  of  precipitation  tnnks,  extension  of  the 
outfall  sewer,  and  other  necessary  works, 

DawllSh.— The  scheme  for  Ihe  construction  of  a  new  pier 
or  landing-stage  under  ;?e.i  Mount  has  now  practiciUy  been 
drop]  I  il. 

East  Doreham.— Tho  tender,  amonaiing  to  £Jol  10s.  6d.. 
of  Mr,  K  M.iyc.-.  for  the  «,reoion  of  fillers  at  tlia  s«ir«ga 
works  hss  b»»n  «cc"P'ed  bv  th»  dislriri  council,    •■ 
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EtOlli — Fears  having  beeu  entertained  for  some  time  past 
that  the  sewers  of  Eton  arc  in  an  unsatisfactory  condition, 
and  that  the  storage  tanks  at  Datchet  permit  of  great  leakage 
from  the  surronnding  subsoil  water,  especially  during  times 
of  flood,  and  that  in  consequence  the  annual  cost  of  pumping 
the  sewage  on  to  the  sewage  farm  at  Eton  Wick  is  much 
greater  than  it  ahonld  be,  the  district  council  have  requested 
Sir.  E.  Bailer  Denton,  m.i.c.k.,  of  Palace  Chambers,  West- 
minster, to  advise  them  thereon,  and  to  report  upon  what 
steps  should  be  taken  to  remedy  the  existing  evils.  The 
college  and  masters'  houses  were  redrained  only  a  few  years 
back,  and  are  in  a  satisfactory  rendition ;  but  the  town 
sewers  were  laid  and  pumping  engines  erected  in  1869,  when 
sanitary  icience  was  by  no  means  so  far  advanced  as  at  the 
present  time. 

Cuiseley. — At  the  last  monthly  meeting  of  the  district 
council  Messrs.  Mounsey  &  Sons  submitted  plans  for  the  con- 
version of  the  old  Wesleyan  chapel  into  ]mblic  baths.  It 
appeared  that  the  main  sewer  in  Town-street  was  not  low 
enough  to  take  the  waste  water  from  the  jiroposed  baths,  and 
it  was  moved  that  the  council  take  steps  to  lower  the  main 
sewer  to  such  a  depth  as  would  drain  the  baths,  the  approxi- 
mate cost  of  this  being  stated  to  be  from  £25  to  £30.  An 
amendment  was  moveti,  but  the  original  resolution  was  carried 
by  the  casting  vote  of  the  chairman,  and  the  plans  were  then 
approved. 

Hipperholme. — The  following  resolution  was  passed  at  a 
recent  meeting  of  the  district  conncil  :  "  That  the  plans 
marked  '  Medallion,'  by  Mr.  J.  F.  Walsh,  architect,  Halifax 
and  Hipperholme,  be  the  plans  selected  by  the  council  in  the 
competition  for  the  erection  of  new  council  offices  ;  and  that 
the  clerk  wri to  to  the  Local  Government  Board  to  ask  per- 
mission to  borrow  at  once  the  sum  of  £3,000  for  building  and 
furnishing  the  conncil  offices." 

Horncastle. — The  Local  Government  Board  have  sanc- 
tioned a  loan  of  £.;,')00  to  carry  out  a  scheme  of  sewage  dis- 
posal prepared  by  Mr.  E.  W.  Ives,  of  Derby.  The  "  UniverBftl  " 
system  is  to  be  adopted. 

Hove. — As  the  outcome  of  a  long  and  unusually  animated 
debate,  the  district  council  recently  decided  to  pave  Western- 
road  from  Holland-road  to  the  eastern  boundary  with  creo- 
soted  deal  blocks,  at  an  estimated  cost  of  £3,500. 

Kettering^. — The  council  have  accepted  the  tender  of  the 
Staveley  Iron  and  Coal  Company,  of  Chesterfield,  at  £845  for 
ironwork  in  contiection  with  the  sewage  disposal  works.  The 
tender  of  Messrs.  Fletcher  &  Co.,  of  Derby,  amonntiugto£274, 
for  the  supply  of  a  boiler  and  steam  pipes,  has  also  been 
accepted. 

KnutSfOrd. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  respecting  an  application  of  the  dis- 
trict council  for  sanction  to  borrow  £1,500  for  private  street 
improvements  in  the  town. 

Leigh. — The  Markets  Committee  are  to  consider  a  report 
presented  by  the  surveyor,  showing  the  relative  merits  of  the 
Bridge-street  and  Back  Salford-street  sites  for  the  proposed 
new  market  for  the  town.  The  report  rather  favours  the 
Bridge-street  s-ite. 

Levenshulme. — On  the  recommendation  of  the  General 
Purposes  Committee  the  district  council  have  resolved  to 
accept  the  tender  of  Messrs.  Burgess  &  Gait  for  the  erection 
of  the  proposed  new  council  oQSces.  The  cojitract  price  was 
£4,818. 

Maesteg. — A  Local  (iovornnient  Board  inquiry  was  held 
recently  into  an  application  for  sanction  to  a  loan  of  £661  for 
the  extension  of  the  waterworks. 

Maidstone. — The  district  council  are  considering  a  proposal 
to  erect  a  ne\v  bridge  over  the  river  Medway.  It  is  estimated 
that  the  bridge  will  cost  £50,000. 

Melton. — A  letter  luis  been  received  from  the  Local  Govern- 
ment Board  drawing  the  district  council's  attention  to  the 
subject  of  providing  an  isolation  hospital.  The  matter  has 
been  referred  to  a  committee. 

Northam.  —  The  disused  life-boat  house  on  Northam  Bur- 
row.s  is  to  be  purchased  by  the  district  council  for  £6o,  in 
order  to  convert  it  into  an  infectious  diseases  hospital. — It 
has  been  decided  to  adveitise  for  tenders  for  the  repaying  of 
Odun-road,  Appledore. 

Shipley. — The  council  have  decided  to  make  an  application 
for  sanction  to  borrow,  in  .iddition  to  the  £10,000  already 
sanctioned,  a  sum  of  £I,iOO  for  cemetery  purjioses. 

Stretford. — A  Local  (loveriiment  Board  inquiry  has  been 
held  into  an  application  fur  satictiou  to  borrow  £2,138  for 
works  of  sewage  disposal  and  for  the  erection  of  refuse 
destructors.  Sanction  has  already  been  received  to  the 
borrowing  of  £11,000  for  tliese  works. 

Wallasey. — The  council  have  adopted  a  recommendation 
of  the  Works  Committee  that  the  tender  of  Mr.  E.  Gabbntt 
be  accepted  for  the  building  of  a  river  wall  and  the  construc- 
tion of  sewer  and  river-side  promenade  from  the  south  end 
of  Marine-terrace  to  the  pier  at  Xew  Brighton,  at  the  sura  of 
£27,945. 

Willesden. — At  a  recent  district  cotiuc'l  mcotiog  the  ques- 
tion of  ^iruvidinp  electric  llirlit  iu  the  parish  was  discuseed. 


A  report  had  beeu  prepared  on  the  subject  by  the 
engineer,  Mr.  0.  Claude  Robson,  and  an  expert.  It  was 
also  reported  that  the  Metropolitan  Electric  Supply  Company 
had  purchased  land  in  Lower-place,  Willesden,  where  they 
intended  erecting  a  big  supply  station  for  the  west  of  London, 
and  they  made  a  very  favourable  offer  to  supply  Willesden 
until  such  time  as  that  parish  had  its  o%yn  generating  plant. 
The  conncil  decided  that  if  they  laid  down  mains  they  would 
consider  the  company's  offer. 

Wilsden. — At  a  recent  meeting  of  the  district  council  a 
letter  was  read  offering  the  site  recently  suggested  as  suit- 
able fora  tip  for  the  sum  of  £850.  The  area  was  8,766  square 
yards,  bnt  the  vendors  offered  that  if  the  council  would  take  an 
adjoining  plot — which  would  bring  the  area  up  to  11,053 
square  yards — they  would  accept  £900  for  the  lot.  The  letter 
was  referred  to  a  committee. 

RURAL  DISTRICT  COUNCILS. 

AbbeydOre. — At  a  recent  meeting  the  council  decided  to 
purchase  a  steam  roller,  water  cart  and  van  from  Messrs. 
Aveling  A  Porter,  of  Rochester,  for  £429. 

Erpingham. — An  inquiry  was  recently  held  at  Sheringham 

on  behalf  of  the  Local  Government  Board,  respecting  the 
district  council's  application  for  an  order  investing  them  with 
the  powers  of  the  Private  Streets  Works  Act,  1892,  as  regards 
the  contributory  phaces  of  Sheringham  and  Beeston  Regis. 
Among  those  present  at  the  inquiry  were  Mr.  A.  F.  Scott,  of 
Norwich,  who  attended  as  the  surveyor  who  had  prepared  the 
necessary  plans,  and  Mr.  R.  Mann,  surveyor  to  the  council. 

Celligaer  and  RhigOS.— Eight  tenders  were  received  for 
the  execution  of  sewerage  works  at  Pontlottyn,  and  that  of 
Mr.  J.  Pringle,  at  £148,  was  accepted  at  the  last  meeting 
of  the  conncil.  Mr.  Prangley's  tender  for  kerbingand  channel- 
ling at  Pontlottyn,  and  that  of  Mr.  J.  Jones,  Club  Houses  (at 
£73)  for  the  widening  of  Xantygarth-road,  were  also  accepted. 

Hereford. — The  council  have  unanimously  adopted  a  report 
recommending  the  acceptance  of  Messrs.  Aveling  &  Porter's 
tender  for  the  supply  of  a  steam  road-roller  for  £345  and  a 
water  cart  for  £27  10s.  1 1  was  decided  to  make  an  applica- 
tion to  the  Local  Government  Board  for  sanction  to  borrow 
£500  for  the  purchases. 

Hinckley. — On  the  recommendation  of  Mr.  Bennett,  the 
surveyor,  the  district  council  have  decided  to  purchase  150 
tons  of  granite  for  use  at  Barwell. — The  tender  of  Messrs. 
Bailey  &  Baker,  of  Ratby,  at  £4.S  9s.,  for  new  drainage  works 
at  Earl  Shilton  has  been  accepted. 

Leyburn.  — An  inquiry  was  recently  held  into  an  ap[)lication 
for  sanction  to  a  loan  of  £3-'iO  for  works  of  water  supply  for 
Harmby. 

Newport  Pagnell. — .\t  a  recent  meeting  of  the  district 
council  the  scheme  of  main  sewerage  and  sewage  disposal 
for  the  town  was  adopted,  after  being  fully  considered  and 
approved  by  the  Parochial  Sanitary  Committee,  and  it  was 
decided  to  apply  to  the  Local  Government  Board  for  sanction 
to  a  loan  for  carrying  out  the  work.  The  scheme  has  been 
designed  by  Mr.  D.  Balfour,  m.inst.c.e.,  f.g.s.,  of  Newcastle- 
on-'fvne  and  Edinburgh.  The  whole  of  the  ton^n  is  to  be 
properly  sewered  with  fire-clay  socketted  pipes,  and  where 
the  subsoil  is  wet  Hassall's  watertight  jointed  pipes  are  to  be 
used,  especially  adjoining  tlie  rivers  Uuze  and  Ouzel.  The 
sewage  will  discliarge  into  an  underground  .storage  tank,  from 
which  it  will  be  lifted  by  centrifugal  pumps  driven  by  gas 
engines  in  duplicate  and  forced  through  a  rising  main  to  the 
disposal  works  where  it  will  be  specially  treated  by  chemical 
or  bacteriological  tanks  and  land.  Special  means  are  to  be 
taken  also  to  prevent  the  Hooding  of  the  town  during  heavy 
rains  by  means  of  relief  culverts. 

New  Winchester.— At  a  meeting  of  the  district  council  on 
Saturday  it  was  resolved,  on  the  recommendation  of  the 
Hospital  Committee,  to  erect  a  caretaker's  lodge  at  the  isola- 
tion hospital,  as  an  estimated  cost  of  £300. — Tenders  have 
been  accepted  for  the  building  of  a  new  bridge  at  Stoke 
Charity,  the  extension  of  the  bridge  at  Bishopstoke,  and  the 
strengthening  of  the  bridge  oyer  the  Itchin  at  Easton  accord- 
ing to  plans  prepared  by  Mr.  Molincux,  engineer  and  sur- 
veyor to  the  council. 

Patringrton. — At  the  last  meeting  of  the  district  council 
n  letter  w;is  read  from  Messrs.  Freeman  &  G.iskill, 
engineers,  relative  to  the  condition  of  the  outfall  of  the 
Withernsea  drainage,  stating  that  a  representative  of  the 
firm  had  inspected  the  (lutfall  and  found  that  the  sea  was 
scouring  away  the  sand  and  clay  foundation  to  a  depth  of 
several  feet,  which  if  allowed  t )  continue,  would  result  in 
damage  to  the  outfall.  The  council  was  reminded  that  by  the 
original  contract  there  was  to  have  been  a  vertically-driven 
timber  protection  to  the  north  of  the  outfall,  which  would 
have  caused  the  beacli  to  wash  up  and  form  a  natural  break- 
water. When  the  council  insisted  on  this  being  dispensed  with, 
the  engineers  declined  to  be  responsible  for  the  safety  of  the 
work.  They  now  snggested  th.at  steps  should  be  taken  to 
carry  out  the  original  intention  as  approved  by  the  Local 
Government  Board,  and  reminded  the  council  that  there  was 
a  possibility,  if  the  suggestion  of  attaching  the  timber  protec- 
tion to  the  oiitl'aU  was  adopted,  the  strain  would  l>e  pat  upon 
the  outfall  itself.  The  piles  of  the  outfall  were  originally 
dri^en  as  far  as  possible  into  the  clay  oit  to  a  hard  foaadation, 
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and  the  work  was  a  goodsubstunliiil  job.  Al'lcr  cousiderablo 
discussion  the  council  resolvcil  to  nak  Mr.  Kyder,  who  hai  liHd 
considerable  experience  in  the  protection  of  foreshores,  to  in- 
spect the  work  and  report  and  sagf^est  thereon  to  the  council 
at  their  next  meeting. 

Pontefract.— The  tender  nf  Mr.  George  Spurr,  of  North- 
paie,  I'ontufract,  has  been  accepted  for  the  rebnildinj;  of 
Birkin  bridge.     This  was  the  only  tender  received. 

Tiverton.  —  .\  notice  has  been  received  from  the  Local 
Governnienl,  Hoard  statiiiit  thai  an  inquiry  will  slmrtly  be  held 
at  Bradninch  rcspocting  the  district  council's  application  for 
a  loan  for  the  new  waterworks. 

Yardley.  —  A  1,och1  Government  Board  incpiiry  has  licen 
held  relative  to  an  application  of  the  counril  lor  sauiliiiu  to  a 
loan  of  £l,:!0O  for  the  purcha.se  of  land  at  Sparkhill  as  a  site 
for  a  depot,  public  offices,  fire-station  and  mortuary. 

SCOTLAND    AND    IRELAND. 

Aberdeen,  'i'lc  W^ltli  an.l  LightinK  Sulj CcTumittec  of 
the  town  council  recently  held  a  meetinj?  to  consider  the 
plans  of  the  new  tiro  station  as  amended  by  the  architect, 
Mr.  A.  H.  L.  Mackinson.  The  elevation  in  the  original  plan 
showed  a  building  two  storeys  high,  with  pavilion  roof,  the 
estimated  cost  of  the  structure  being  £10,  HK).  An  amended 
sketch  was  afterwards  submitted,  and  in  this  the  cost  was 
put  at  £ll,G2.'i.  Hy  the  request  of  the  committee  Mr.  Mac- 
kiiinon  still  further  altered  the  plans  to  the  extent  of  pro- 
viding that  the  roof  should  extend  from  gable  to  gable,  thus 
giving  a  building  of  three  storeys,  which  will  harmonise 
better  with  the  adjoining  properties.  In  the  additional  Hoor 
accommodation  is  provided  for  other  three  married  men. 
The  block  at  tho  north  en<l.  to  be  occnjjieil  by  the  tiremaster 
and  assistant  firemaster.  will  also  bo  heightened  ;  and  the 
plans  showed  an  additional  workshop  to  the  rear.  By  the 
introduction  of  some  simple  yet  effective  ornamentation,  in- 
cluding a  row  of  grnnilo  lialusters  to  run  along  the  front  of 
the  building  about  halfway  u|),  the  appearance  of  the -struc- 
ture has  been  considc^rably  enhanced.  The  estimated  cost 
is  now  put  at  £12,21').  The  sub-committee  expressed  their 
approval  of  the  plans,  and  resolved  to  reconimond  their  adop- 
tion by  the  committee. — The  Sewerage  t'ommiriee  of  the 
town  council  have  resolved  to  recommend  that  the  following 
portions  of  the  new  sewerage  scheme  suggested  by  Mr.  W. 
Dyack,  the  borough  surveyor,  be  now  proceeded  with,  at  a 
cost  of  a  little  over  £-K),000 :  Low-level  sewer  (estimated 
cost,  £7, 070;  high-level  sewer  from  Kid  Ford-road  to  Skene- 
street,  £9,210;  storm  outfall,  Esslemont-avenue,  £130; 
storm-water  culvert,  £17, OHO;  Hiitcheon-street  sewer  £1,180; 
besides  proportion  of  engineering  and  town  house  expenses. 
The  committee  have  also  resolved  not  to  inchnle  the  Don 
Valley  outfall  from  the  sea  to  King-street,  and  the  King- 
street  intercepting  sewer  and  subsidiary  works,  the  cost  of 
which  to  the  town  council  would  be  £311. 775.  The  cotinty 
oonncil  of  Aberdi'en  have  also,  so  far  as  they  are  concerned, 
dropped  the  proposed  works  for  the  purification  of  the  river 
Ron — the  whole  cost  of  which  would  be  £-10,000— the  mill 
proprietors  having  refused  to  pay  anything,  except  as  ordi- 
nary ratepayer.^,  for  the  disposal  of  the  mill  refuse.  The 
works  now  recommended  will  take  almo«t  seven  years  to 
carry  out. 

Edinburgh. — Tho  Works  Committee  of  the  Edinburgh 
and  District  Water  Trust  opened  recently  eight  tenders  in 
connection  with  contract  -Nd.  6  of  the  new  water  supply 
scheme.  Tho  work  involved  consists  of  10  miles  of 
tunnelling  and  covered  aqueilucts,  bt^giuning  at  Hroughton 
station  and  joining  Mr.  Best's  i-ontract  at  Hroniloe 
station.  The  offers  varied  in  amount  from  about  £180,000 
to  about  £100,UtX).  The  live  lowest  were  remitted  to  tho 
engineer  for  examination  and  re|)ort. 

ClaSKOW. — .\t  the  htst  meeting  of  tho  corporation  it  was 
reported  that  a  plati  hail  been  prepared  by  the  tnaster  of 
works  of  a  single  span  high-level  briilge  over  the  Kelvin 
from  Kirklee-roail  to  Montgomcriestreet,  in  lieu  of  the 
bridge  authorised  to  bo  erected  nnder  the  Glasgow  IJridgo 
Act,  1894,  the  estimated  cost  being  £18,000. 

Heleneburg^ll. — The  council  have  adopted  arecomnienda- 
datjon  that  the  M-iu.  water  main  be  continued  from  Milling- 
street  to  King. street,  and  that  5-in.  mains  be  substituted  in 
East  and  West  Clyde-streot  for  3-in  miins. 

Leitll.  -K  long  discussion  took  place  at  the  last  meeting 
«»f  tho  town  council  over  :i  motion  to  the  effect  that  I.eith 
Bhoohl  a<lopt  electric  traction  fortramways,  the  mover  point- 
ing out  that  the  proposed  system  of  electric  lighliog  could  at 
tho  same  time  be  carried  out  at  a  great  saving  to  the  rate- 
payers. It  was  ultimately  acreed  to  ilelay  coining  to  a  de- 
cision in  the  meantime  until  the  rc|M»rt  of  tho  Special  Com- 
mittee on  Tramways  had  been  received. 

Paisley. —The  town  eouncil  have  accejited  the  tender  of 
Messrs.  Fullerton,  llodgart  A  Barclay,  of  Paisley,  for  the 
supply  of  a  inton  overhead  travelling  crane.  —  The  teniler  of 
Messrs.  Callender'a  Cable  and  Const niitlon  Company  has 
been  accepted  fi»r  carrying  ont  an  extension  to  the  high- 
tension  mai|]S  through  Cnlside,  Ciistlehead  and  Caslleetreet. 
The  contract  is  for  £1,601. 


FOREIGN  AND  COLONIAL 

Breslau.  The  town  council  liave  voted  £1,000  for  exten- 
tions  ot  Welnbach  lighting  in  the  public  lamps. 

Crefeld.— The  local  gas  company's  nndertaking  has  been 
purchased  by  the  town  for  a  total  num  of  £l.'iO,000. 

Sofia.— The  Secretary  of  State  for  Foreign  Affairs  has  re- 
ceived H  despatch  from  the  acting  British  Consul-General  at 
Sofia,  stating  that  the  municipality  of  that  town  invite  tenderF 
for — (1),  the  supply  of  electric  currents  to  light  the  streets 
as  well  as  public  and  private  buildings  in  the  town  and  the 
supply  of  electric  power  ;  an<l  (2)  the  construction  and  work- 
ing of  eh-ctric  tramwjiys  in  the  town  and  suburbs.  Tenders 
will  be  receiveil  for  either  or  bothoftlie.se  undertakings  at 
theotlices  of  tho  municipality  of  Sofia  up  to  September  22nd 
next,  and  will  then  be  examined;  but  a  final  adjudication 
will  be  hehl  on  October  2nd  if  in  the  interval  a  reduction  of 
5  per  cent,  is  offered  on  tho  tenders  containing  the  most 
favourable  terms.  Such  further  particulars  as  have  been  re- 
ceived may  be  seen  at  tin-  Commercial  Department  of  the 
Foreign  Dllice  any  day  between  the  hours  of  U  a.iu.and  (j  p.m. 

Yokohama.  -The  city  council  have  dcnided  to  raise  a  lo»n 
to  defray  tho  cost  of  the  necessary  extension  of  the  Yoko- 
hama waterworks. 
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ANNUAL  MEETING  IX  LONDON'. 
The  second  annual  general  meeting  of  tho  members  of  the 
abovi'  association  will  be  held  at  i ho  Westminster  Town  Hall, 
on  Tuesday,  Wedne.silay  and  Thursday.  The  ch.air  will  be 
taken  by  the  pi-esi<lent,'Mr.  H.  Ashton  Hill,  m.i.c.k.,  engineer 
to  the"  South  Staffordshire  Waterworks  Company.  The 
following  is  tho  programme  :   - 

TfBsn.w,  Jft.v  20Tn. 
Confirmation  of  minutes  of  last  general  meeting;  elec- 
tion of  scrutineers  of  ballot  for  officers;  short  address 
by  retiring  president ;  scrutineers'  report  of  ballot  for 
officers  ;  introduction  of  new  president  by  retiring  presi- 
dent;  election  of  scrutineers  of  ballot  for  incoming 
members;  jirosidential  address;  election  of  anditors  ; 
scrutineers'  report  of  ballot  for  incoming  inemliers; 
resolutions  by  Jlr.  W.  Matthews;  adjournment,  for 
luncheon. 
2..30. — Reading  and  discussion  of  pajiers  and  communica- 
tions. 
7.30.— Second  annnal  dinner,  at  the  "Star  and  Garter"  Hotel, 
Richmond.  Members  and  visitors  will  leave  Waterloo 
station  of  tho  South-Eastern  Railway,  for  Richmond, 
at  6.-t2  p.m.,  returning  from  Richmond  at  11.28  p.m. 
Saloon  cairiages  will  be  provided.  Gentlemen's  tickets 
(exclusive  of  wine).  10s.  6d.;  ladiei'  7s.  6d  ,  including 
railw.iy  fares  and  cars  to  and  from  the  hotel  and  Rich- 
mond station. 

WKnNEKD.\T,  Jrr.Y  21st. 
10. — Reading   and  discussion    of   papers  and    communica- 
tions; .idjournmeni  for  luncheon. 
2. — Reading   and    discussion  of    papers  ami    communica- 
tions. 

Thdrsii.vv,  Joi.y  22.\i>. 
10_ — Reading  and  discussion  of  papers  and  communications. 
The  afternoon  will  be  devoted  to  visiting  the  Southwark 
and  Vanxhall  Water  Company's  works  at  Hampton.  The 
party  will  leave  Waterloo  station  by  the  MS  pm.  train 
for  llainpton  station, rotnrningfrom  Hampton  at  7.16p.m. 
Saloon  carriages  will  be  provided.  Railway  tickets,  3s. 
each  person. 

FrMHV,  Jfl.Y    231111. 

Mr.  C.  Saiiity,  of  the  Wimlsor  Corporation  Watirworkf, 
Tangier  Ishinds,  Eton,  has  very  kindly  undertaken  the 
details  of  what  promises  to  be  a  most  enjoyable  visit  to 
Windsor  and  Eton,  including  a  trip  up  tho  'Thnines. 
The  following  is  a  list  of  the  pajiers  and  communications 
to  be  submitted  to  tin'  meeting:— 

(1)  "Some  Middlesex   Wells,"  by  \V.  Whitaker. 

(2)  ■■  The  Removal  of  Internal  Corrosion  from  the  Mains 
of  the  Kenilnl  Waterworks,"  by  T.  N.  Biston. 

(3)  "The  Torquay  Waterworks."  by  W.  Ingham. 
(i)  "On  Pumping  Machinery,"  by  Alfn'<l  Towler. 

(5)  "The  •  Vontun  Meter' in  Relation  to  the  Measure- 
ment of  Water  in  Large  Mains,"  by  Walter  G.  Kent. 

(6)  "The  Use  of  an  Electrical  Reconler  for  the  Detec- 
tion of  Waste  and  other  Purposes, "  by   W.  C.  Finch. 

(7)  "  Historical  Sketch  and  Description  of  the  Man- 
chester Corponition  Hydraulic  Power  Works."  by  I.. 
Holmo  Lewis. 

(8)  "  Notes  on  Distribution,"  by  J.  Shaw. 

All  railwav  tickets,  Ac  .  nin  be  obtained  on  application  to 
tho  secretary,  Mr.  W.  II.  Urothers,  K  llolly-ron.l,  Eilglawton, 
Birmingham',  except  those  for  tho  excursion  on  the  Friday, 
which  can  onlv  be  obtained  from  Mr.  C.  Sninty. 


Mr.  D.  B.  W.  Powell,  of  Cardiff,  has  been  appointed  to  tho 
post  of  temporary  assistant  suneyor  to  the  corpor«lion. 


'80 


THE-  SURVEYOR  AND  MUNICIPAL 


[July  16,  1897. 


Personal. 


Mr.  'William  Jones,  A.M.i.c.i!.,is  supervising  the  conslrnction 
of  the  new  promenade  at  Colwyu  Bay. 

Mr.  J.  Leadbeater,  of  Great  Yarmouth,  has  been  appointed 
to  the  post  of  electrical  engineer  to  the  Hampstead  Vestry  in, 
the  place  of  Mr.  H.  Woodhall,  resigned. 

Mr.  William  Henry  Prescott,  assistant  borongli  engineer  of 
Darwen,  has  received  an  appointment  nnder  the  Corpor.atioii 
of  Reigate  as  borough  surveyoi-.  The  salary  is  £200  per  annnm. 

Mr.  H.  J.  Spencer  has  decided  to  resign  his  apjiointment  as 
electrical  engineer  to  the  Leyton  Urban  District  Council  and 
to  take  np  a  position  uiuler  Mr.  Warden-Stevens,  consulting 
engineer. 

Staiford  Rural  District  Cotincil  have  appointed  Mr.  Tom 
Vickers,  surveyor  to  the  Xewark  Rural  District  Council,  to 
I'eport  npon  the  condition  of  their  higliivays,  at  a  remunera- 
tion of  £4.5. 

At  the  last  monthly  meeting  of  the  Thornhill  Urban  Dis- 
trict Council  it  was  unanimously  decided  to  increase  the 
sal.ary  of  their  snrveyor,  Mr.  Sam.  W.  Parker,  from  £200  to 
£225  per  annum. 

Withington  Urban  District  Council  h.tve  resolved  to  in- 
crease their  surveyor's  salary  from  £3.^0  to  £400  per  annnm. 
Advances  have  also  been  sanctioned  to  several  assistants  in 
the  surveyor's  department. 

Mr.  Birnell,  M.p.,  on  Saturday,  laid  the  foundation  stone  of 
.1  public  library  presented  to  the  district  of  St.  George's,  East 
Bristol,  by  Sir  W.  H.  Wills,  member  of  Parliament  for  the 
division.     The  building  will  cost  £6,000. 

The  offer  of  Mr.  Green  to  prepare  quantities  and  specifi- 
cations for  the  water  tower  at  the  rate  of  2  per  cent,  on  the 
costs  of  the  works  of  the  new  water  tower  has  been  accepted 
by  the  Gainsborough  Urban  District  Council. 

Mr.  Councillor  Arthur  Wakerley,  of  Leicester,  an  architect 
and  snrveyor,  and  at  present  the  chairman  or  tlie  Highways 
and  Sewerage  Committee,  has  been  unanimonsly  selected  as 
mayor  of  the  Leicester  Corporation  for  next  year. 

At  a  recent  meeting  of  the  St.  Luke's  Vestry  the  vestry 
clerk  reported  the  receipt  of  eight  applications  for  the  vacant 
appointment  of  snrveyor  to  the  vestry,  from  Croydon,  Surrey, 
Southampton,  Newport,  Islington,  Southwark,  Highbury  'Kc'w 
Park,  and  from  Mr.  Gibbs,  the  acting  surveyor. 

Mr.  J.  Kidd  has  been  recommended  by  the  Tramways  Com- 
mittee of  the  Leeds  Corporation  for  appointment  as  chief 
engineer  at  the  tramways  electrical  generating  station  at 
Crown  Point.  Mr.  J.  Borbridge  has  also  been  recommended 
for  appointment  as  chief  electrical  engineer  to  the  Tramways 
Department,  at  a  salary  of  £3f)0  per  annnm. 

J[r.  P.  Roberts,  Ixn-ougli  surveyor  of  Worthing,  presided  at 
a  dinner  given  to  the  corporation  employees,  at  tlie  Bridge 
House  Hotel,  London,  S.E.,  on  Saturday.  A  visit  was  paid 
to  the  Earl's  Court  Exhibition  in  the  afternoon,  and  the  party, 
which  numbered  about  seventy,  returned  b3'  the  evening  train 
to  Worthing,  after  sjiending  a  most  enjoyable  da}-. 

The  New  Streets  Committee  of  the  Bristol  City  Council  have 
appointed  Mr.  Yabbicom,  city  engineer,  to  carry  out  the 
duties  of  the  late  Mr.  J.  Thomas  pending  a  permanent  ap- 
pointment, which  will  probably  not  be  made  until  the  com- 
mittee of  the  council  have  considered  the  position  of  the 
officers  in  the  event  of  the  Boundary  Extension  Bill  being 
carried  to  a  successful  issue. 

The  Bath  Town  Council  recently  adopted  a  recommenda- 
tion from  the  Waterworks  Committee  that  Mr.  Gilby,  the 
assistant  waterworks  engineer,  should  have  his  salary  in- 
creased from  £2.50  to  £350  per  annum.  I''or  the  past  three 
years,  it  was  explaine<l  to  the  council,  Mr.  Gilby,  in  conse- 
quence of  addition.tl  wiuk  entailed  upon  him  in  leference  to 
the  ccmstrnction  of  the  Monkswood  reservoir,  had  been  re- 
eeivitig  an  e.vtra  £.50  a  year,  making  his  salary  for  these  years 
£3(X)  per  annum. 

Mr.  D.  Nicholson-Lailey,  chief  assistant  to  Mr.  C.  F.  Marston, 
A..M.I.C.K.,  borough  engineer  and  surveyor  of  Sutton  Coldfield, 
has  been  appointed  assistant  to  the  engineer  of  the  Swindon 
Urban  District  Council,  at  a  salary  of  £2  2s.  per  week.  Mr. 
Nicholson-Lailey  is  a  nephew  of  Mr.  C.  Nicholson-Lailey, 
A.M.I.C.E,,  of  Westminstei-,  and  was  a  pupil  for  three  and  a 
half  years  of  Mr,  R.  Read,  city  engineer  of  Gloucester.  It 
was  in  1895  when  he  was  apjwinted  assistant  to  Mr.  Marston, 
and  he  has  held  the  ajiimintmont  until  now  (two  and  a  half 
years). 

With  the  obiecl  of  commencing  private  practice  in  Liver- 
pool, Mr.  D.  ,\l.  F.  linskin,  wiiK^r  engineer  to  the  Nottingham 
Corporation,  has  arranged  .'i.  mutual  agreement  with  the  Water 
Committee,  whereby  he  will  be  relieved  frotn  the  active  and 
personal  supervision  of  1  he  .Nottingham  waterworks  as  from 
the  IHth  June  last  until  the  end  of  the  year,  when  his  con- 
nection will  cease.  In  the  meanlime  ho  is  at  liberty  to  take 
private  practice,  subject  lo  the  requirements  of  the  depart- 
ment for  his  services  ^vhen  required.     Until  he  nuinnges  lo 


obtain  suitable  offices  in  Liverpool   Mr.  Gaskin  will  carry  on 
his  private  business  at  Oakleigh,  The  P.-.rk,  Nottingham. 

The  Plymouth  Borough  Council  on  Monday  adopted  the 
following  recommendations:  That  the  salary  of  Mr.  J.  C. 
Tronnson,  who  is  employed  in  the  borough  engineer's  depart- 
ment, be  increased  fi-om  £200  to  £225  per  annum,  and  further 
increased  from  March,  1898,  to  £250  per  annnm.  That  Mr. 
A.  C.  Body,  in  the  same  department,  now  receive  £100  per 
annnm,  this  salary  to  be  raised  by  two  annual  increments  of 
£10  to  £120  per  annum  ;  also,  that  Mr.  J.  W.  Webb,  clerk  in 
the  Tramways  Department,  now  receive  £91  per  annum, 
this  salary  to  be  increased  to  £104  in  the  March  of  next  year. 
A  recommendation  that  the  salary  of  the  tramways  manager 
be  now  increased  to  £175  per  annum,  and  in  1898  to  £200, 
has  been  referred  back  for  consideration. 

The  Bury  Corporation  adopted,  at  their  last  meeting,  the 
following  recommendations  of  the  Art  Gallery  Committee : 
"  That  tho  following  instructions  be  given  to  the  architects 
submitting  competitive  designs  of  the  proposed  art  gallery — 
viz.,  that  the  size  of  the  rooms  for  the  Wrigley  collection  be 
90  ft.  by  35  ft.  for  oils,  37  ft.  by  23  ft.  for  water  colours,  and 
30  ft.  by  23  ft.  for  engravings;  that  the  building  line  beset 
back  as  follows — viz.,  Moss-lane  and  Silver-street,  12  ft.;  Back 
Knowsley-street,  2ft.;  and  on  the  side  ne.ar  the  Textile  Hall, 
Gft.;  that  there  be  no  caretaker's  house  on  the  premises;  that 
the  coat  of  building  be  £18,000;  that  the  question  as  to 
heating  the  building  be  left  open  ;  that  the  entrance  to  the 
gallery  be  in  Moss-lane  ;  and  that  Augnst  31st  be  the  last  day 
for  sending  in  competitive  drawings." 

At  a  recent  meeting  of  the  Infirmary  Building  Committee 
of  the  Newcastle  Corporation  recently,  it  was  announced  that 
the  following  architects  had  intimated  their  acceptance  of  the 
invitation  to  send  in  designs  in  competition  for  the  new 
bnilding  :  William  Henman,  Birmingham  ;  T.  Worthington  & 
Sons,  Manchester ;  Simpson  &Milner-.'\.llen,  London  ;  Gibson 
&  Russell,  London  ;  Dunn,  Hanson  &  Fenwick,  Newcastle ; 
Oliver  &  Leeson,  Newcastle  ;  Armstrong  &  Knowles,  New- 
castle; Newcombe  A  .\dams,  Newcastle  and  London  ;  Dyson, 
Newcastle;  Marshall  &  Dick,  Newcastle;  Haswell,  North 
Shields  ;  Clark  &  Moscrnp,  Darlington  ;  and  F.  Cawa.  Sunder- 
land. The  premiums  for  the  competition  are  as  follows  :  First, 
the  execution  of  the  work  at  the  nsnal  commission;  second,  £150; 
third,  £100 ;  and  fourth,  £50.  The  architects  will  be  allowed 
six  months  from  the  issuing  of  instructions  to  send  in  their 
plans. 


REGULATIONS  FOR  ELEGTICAL  GENERATING 
WORKS. 

The  second  interim  report  of  the  departmental  committee 
appointed  by  the  Home  Office  to  inquire  into  and  report  upon 
certain  dangerons  trades  has  just  been  issued  as  a  Parlia- 
mentary paper.  This  report,  -which  is  signed  by  all  the  mem- 
bers of  the  committee,  including  the  additional  member,  Mr. 
C.  V.  Boys,  F.R.S.,  deals  with  electrical  generating  works. 
The  committee  has  framed  several  regulations,  whicli  they  re- 
commend shoitid  be  applied  in  all  cases  where  electricity  at 
high  jiressure  is  in  use.  It  is  not  intended  that  they  should 
apply  to  low-pressure  systems.  The  definition  of  "  Electricity 
at  high  pressure  "  is  a  direct  current  of  700  volts  or  more,  or 
an  alternating  current  of  350  volts.  The  recommendations 
include  the  follow-ing  regulations  :  The  frames  and  bed-plates 
of  all  generating  machines  .shall  be  efficiently  connected  to 
earth.  The  rails  fencing  dynamos  or  other  generating 
machines  shall  be  made  of  wood  or  other  non-conducting 
material.  The  floors  of  all  places  w-here  it  would  be  possible 
to  make  connection  with  metal  at  high  pressure  shall  be 
covered  with  an  insulating  mat  of  suitable  material  and  kept 
in  a  state  of  e6ficient  insulation.  In  the  switch-rooms  and  on 
the  flout  of  switchboards,  the  main  switches,  main  fuses, 
main  ternn'nals,  omnibus  bars,  and  all  other  metallic  jiarts, 
shall  be  insulated  or  arranged  in  such  manner  as  to  render  it 
impossible  for  any  person  by  accident  or  inadvertance  to 
touch  them.  All  switchboards  erected  after  the  application 
of  these  rules  shall  have  at  the  back  a  clear  space  of  at  least 
4  ft.  This  space  shall  not  be  utilised  as  a  store-room  or 
lumber-room,  or  be  obstructed  in  any  manner.  Any  person 
at  w-ork  upon  a  c.ible  or  ])ortion  of  the  mains  nnder  high 
pressure  shall  wear  india-rubber  gloves  on  both  hands,  and 
the  gloves  shall  be  supplied  by  the  occupier,  and  it  shall  be 
the  duty  of  the  manager  to  see  that  they  are  in  a  proper 
state  of  repair  and  are  worn  by  the  workpeople. 


New  Cenefal  Hospital,  Birmingham.— It  is  noteworthy, 

in  connection  w-ith  the  new  general  liospital,  Birmingham, 
that  tho  sanitary  ap])liances  of  Messrs.  Morrison.  Ingram  A 
Co.,  sanitary  engineers,  Manchester,  were  a|iproved  out  of  a 
selection  of  samples  submitted  by  them  and  tlie  other  leading 
sanitary  engineers  of  this  country ;  accordingly,  this  correctly 
ap]>ointed  institution  is  fitted  throughout  with  Morrison  & 
Ingram's  manufactures. 
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APPOINTMENTS  VACANT. 


Nkw  Mk.mbkks. 
At  a  meeting  of  the  council,  held  at  the  ofBcos  of  the  asso. 
ciation,  on  Tlmrsday,  the  fi)llo\vin({  gentlemen  were  (ilectod 
as  Mornbijrs :  — 
Michael   Jtuckley,  surveyor  to  the   Urban  UiHtrict  Council, 

Druincoiidra. 
T.  Hnnter,  surveyor  to  the  Urban  District"  Council,  Liml'Ii, 

Lancashire. 
James  L.  Lnmsden,  burgli  surveyor,  Kirkcahly. 
Samuel  ,1.  Newman,  surveyor  to  the  Ui'ban  District  Council, 

Uranksonie. 
Henry  C.  Poole,  surveyor  to  the   Orban    District  Conucil, 

W'atli-npon-DearDc. 
Charles  E.  Senior,  surveyor  to  the  Urban  District  Council, 

Uphollniid. 
Henry  C.   Itanslay,  surveyor  to  the  Rural  District  Conncil, 

Chesterfield. 
Ernest    >VooralI,  surveyor    to  the  Urban   District  Conncil, 

Penmaenmawr. 


A  Trinidad  Dinner. — Last  week  the  members  nf  the  cun- 
tin^enl  of  Triiiiilad  fnrces  at  present  in  liondon  for  the 
Jubilee  colcl)ration  were  ontcriained  at  dinner  at  the 
Trocadero  llestaiirant  by  the  ]iropriet<ii-8  of  the  Trinidad 
Lake  AshplmUo  Paving  Coniiiany,  Limited.  There  was  an 
excclU'nt  diiiner,  and  a  very  pleasant  evening  w.as  spent. 
Mr.  \V.  K.  ALirriott,  who  was  in  the  chair,  ju'oposcd  the  usual 
loyal  toasts.  Jir.  K.  Previte  proposed  "  The  Army  aiid 
Navy,"  to  which  Major  Rook-S,  coniniandincf  oflicer  of  the 
Trinidad  detachment,  replied.  Mr.  H.  F.  Previtc,  barrister- 
allaw,  proposeil  ''Prosperity  to  Trinidad,"  Captain  Rust, 
Trindad  Artillery,  replying.  "  The  A8))halte  Industry  "  was 
proposed  by  Mr.  Nanco,  solicitor,  Port  of  Spain,  Trinidad, 
atid  Mr.  \.  L.  Harbor,  president  of  the  Trinidad  Asphaltc 
Company,  in  replying  gave  some  interesting  details  of  the 
progress  of  the  industry.  There  were  also  present  Mr. 
Ifarding-Fiiilayson  and  Mr.  J.  VV.  McCarthy,  both  of 
Trinidad,  Captain  Lack,  Trinidad  Cavalry,  with  Troopers 
de  Boissiere,  Wilson  and  .Sanderson,  Ueut.  La^.are,  Trinidad 
Artillerv,  Mr.  J.  W.  Pn-vite,  Mr.  H.  H.  Wvatt   ami  iilbers. 


SfBVKVoa's  Clekk. — July  IGth.— Be.vhill  Urban  District 
Couucil.     £50. — Mr.  George  Bull,  surveyor. 

Assistant  Main  UoAn  Sckvktoh. — July  16th. — Stnfforrl- 
Bhire  County  Council.  £175. — Mr.  James  Moncnr,  chief  sur- 
veyor. 

Clerk  of  Wobks.-  -July  aJth.— Kritli  Urban  Uintricc  Conn- 
cil.    j£:t3s. — Mr.  Frederick  Parish,  clerk. 

BoHopcn  ScRVFvoK  Axi)  Inm'kctor  ok  Xdikaxcks. — July 
20tli.— Sudbury  Town  Conncil.  £150.— Mr.  W.  Bayly  Ran- 
sim,  town  clerk. 

SiRVF.voR's  Ci.FRK.— July  20th.— Vestrj  of  Cleikenwell. 
30s.— J[r.  B.  E.  Paget,  veslry  clerk. 

Surveyor  axo  I.nsfkitor  ok  Ndisancks. — July  21st. — 
Banbury  Rural  District  Conncil.  £205. — Mr.  K.  Lamley 
Fiaher,  clerk. 

Enoixkkr  for  Baths  ami  Washiiolxk.— July  24th. — 
Vestry  of  St.  Mary,  Newington.  £2  lOs.— .Mr.  L.  J.  Duniuiui, 
vestry  t-lerk. 

Surveyor  and  I.nsi'kctob  of  Noisanxes.— July  27th. — 
Northallerton  Rural  District  CounciL  £140.— Mr.  William 
Fowie,  clerk. 

A.ssirtant  Marine  Sirvevor.— July  20th.— Mersey  Docks 
and  Harbour  Bo.ard.  £250.— Mr.  Mills  Kirk  Burton,' gcuemi 
manager  and  secretary.  Dock  ((lEces,  Liverpool. 

OrxnooR  Fore-Man. — August  4lh. — Middl.  (.m  ( '.n  ii..ri(ion. 
— Mr.  Frederick  Bntmstle,  town  clerk. 


COMPETITIONS. 


RCGDT.— July  21st.— Muiiicipitl  biiil(linx.>«  proiju-vju  oi  ijv  ltitii-.i  n, 
HiKlit-strcet,  for  the  urban  district  council.  £31  IDs.  and  £!I.— Mr. 
D.  (1.  .MncdoniiUl,  onf^incor  and  siirvejor. 

UooTt.K. — July  3lKt. — I'lans  for  a  technical  school,  cost  not  to  exceed 
£15,001).    iO,  30  and  20  Ruineas.— Mr.  J.  A.  Crowtlier.  IcjpouKh  onuineer. 

ScBuiTOK.— August  13th.— Xew  council  cluiinbcrs  aud  ollices,  to  be 
ertcteil  at  n  cost  of  i;,'),000,  for  the  urban  district  couocil.  £30  miil  £15. 
— Mr.  Jatncs  Bell,  clerk. 

Hunv.— Au(r»st  3Ist.— Art  prallerj' anil  public  library,  to  b?  erect^^d  nt 
Iho  corner  of  Moss-lnue  and  Mmirhcster-road,  at  n  cost  not  excecdiiix 
i'lG.OOO.  i;."),  JCWI  and  £23.— Mr.  J.  CarlwriRht,  M. i.e. i-.,  bon.nph  engi- 
neer. 


StWACE   RAISED 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

e:i«gine:e:fcs, 

5  &  7,  OLD  QUEEN  STREET,    J 

WESTMINSTER,  LONDON. 

&3a.a    YORK. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


S£VyACt    TO    6t    RAiSCO 


Makers  of 

FLUSHING  SYPHONS^ 

SLUICES,  &c. 


GREEK'S    PATENT  TRUINVERT   PIPE. 


A.\-lliilcs  for  p<Hnirf;  in  renii'iil  or  coui- 

pi>sition. 
BU— StreuKthcncd  an  i   I^siiKlhcncd  Socket. 


Cr|  -Inner  ao>'kot  niid  nest. 

KK— t'linnilK-r  for  conn'tit  or  enmposilii 

KK— StBntuvtl  Jiiiut  in  new  positloft. 


To  ]int  it  shortly,  tin's  ]>ipp  fieoiiws  tPUS 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  nml.  while  allow  ini; 
I'll'  a  .slight  settlciueiit  wlieii  lii-st  lai<i,  fui-ms  on 
absolutely  rigid  joint  ilircii  ly  the  cement  set.s. 

1.  Oaa    .ind    Wator-Tiifht    Joints    easily    mado 

under  w/ator. 

2.  True  AliKnmont  of  Invert. 

3.  Socket     tho     stronuost     pitrt     Of     the     pipCi 

4.  No  Bpociul  junctions  required. 

GATES     &    GREEN,    Ltd..    Halifax. 
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THE    StJEVEYOR  AND  MUNICIPAL 


[JcT.T  16,  1887. 


MUNICIPAL  CONTRACTS  OPEN. 


LuTOTf. — July  l~th. — Supply  of  sing  for  the  yoar  ending  March  31, 
1898,  for  the  rural  district  council. — Mr.  Jdhn  Anstee,  surveyor. 

CocKEEMOFTH.-^.Tuly  17th. — Sewerage  works  at  Allerby  and  Onghter- 
side,  for  the  rural  district  council. — Mr.  J.  B.  Wilson,  surveyor. 

Bishops  Stortfokd. — July  17th. — Repairs  to  the  engines  at  the  sewage 
pumping  station  and  waterworks,  for  the  urban  di^Lrict  council.— Mr. 
William  Gee,  clerk. 

WoMBWELL. — July  inth.— Precipitation  tanks,  &c.,  for  the  urban  dis- 
trict council.— Mr.  J.  Robinson,  surveyor. 

Walsall.— July  19th.— Sewer  in  Rookery-lane,  Aldridge,  for  the  rural 
district  councd. — Mr.  A.  H.  Lewis,  cleik. 

Chester. —July  19th.— Restoration  of  the  town  hall.— Mr.  Samuel 
Smith,  town  clerk. 

WisiBLEDOir.— July  Iflih.— Granite  concrete  paving,  for  the  urban 
district  council.— Mr.  G.  H.  Cooper,  a.u.i.c.e.,  engineer  and  surveyor. 

Wimbledon.— July  19th.-  Stabling,  out  offices  and  dwellings,  for  the 
urban  district  council.— Mr.  C.  H.  Cooper,  a.m.i.c.e.,  surveyor. 

Wakefield.— July  20th.— Main  pipe  sewers  at  Outwood  and  Stanley, 
foi  the  rui'al  district  council. — Mr.  F.  Massie,  a.m.i.c.e.,  engineer. 

Lincoln.— July  20th.— Chimney  and  works  office  and  stores.- Mr, 
R.  A.  MacBrair,  city  surveyor. 

Ceotdon.— July  2ttth.— Repair  of  Alexandra-place  and  Penn-road.— 
The  Borough  Surveyor, 

St.  Helen's. —  July  2tPth.— Various  plant  for  the  extension  of  the 
municipal  electricity  works.- Mr.  W.  J.  Jeeves,  town  clerk. 

WoHCESTER.— July  20th.— Repairs  to  the  Guildhall.— Mr.  Henry  Rowe, 
corporation  architect. 

St.  MLiRTiN-iN-THE-FiELDR.- July  20th.— Yellow  deal  wood  paving 
blocks. — Mr.  Chas.  Mason,  veatry  surveyor, 

Wemblet.— July  20th.— Road  materials,  for  the  urban  district  couEcil. 
— Mr.  Claude  L.  Whitehead,  engineer. 

Cardiff.— July  21st.— Dwarf  wall  and  railings  round  St.  John's 
Churchyard.— Mr.  W,  Harpur,  m.i.c.k.,  borough  engineer. 

HAMMERs>fiTH.— July  21st.— CoTOncr's  court  and  mortuary.— Mr.  H. 
Mair,  vestry  surveyor. 

Barkisland.— July  2U-t.— Dross,  for  the  urban  district  council.— Mr. 
James  Bates  Holroyd,  surveyor. 

Rochester.— July  21st.  —  Road  materials.  —  Mr.  William  Banks, 
A.M.I.C.E.,  city  surveyor. 

Cahdipp.— July  21st.— Various  sheds,  Ac,  at  Trade-street.— Mr.  W. 
Harpur,  m.i.c.e.,  borough  engineer. 

MiDDLEwicH.— July  21st.— Technical  schools  and  free  libraiv,  for  the 
urban  district  council.— Mr.  Reginald  T.  Worth,  a.m.i.c.e.,  surveyor, 

Rochester. —July  21st.— Road  metal,  etc. —  Mr.  William  Banks, 
a.m.i.c.e.,  city  surveyor. 

Sevenoaks.— July  21st.— Footbridge  over  the  river  Medway  at  Leigh, 
for  the  rural  district  council.- .Mr.  Thomas  Hinnell,  engineer, "o  Delahay- 
street,  Westminster,  S.W. 


MoNMorTH. —  July  21st.— Blue  limestone,  for  the  urban  district 
council. — Mr.  T.  R.  Oakley,  town  clerk. 

Felistowe.— July  21st.— Shelter  in  the  cliffs,  near  the  town  hall,  for 
the  urban  district  council.— Chairman  of  the  General  Purposes  Com- 
mittee. 

Lee.- July  21st.— Road  works  in  Calydon-road,  for  the  district  board 
of  works. — The  Clerk. 

Biggleswade. — July  21st.— Laying  various  pipe  sewers,  for  the  rural 
district  council. — The  Surveyor. 

Aylesbury. —July  21st.— Granite,  flints  and  gravel,  for  the  urban 
district  council.— Mr.  J.  H.  Bradford,  surveyor,  2  Rickford's-hill. 

Wakefield.— July  22nd.— Steam  road-roller,  for  the  rural  district 
council. — ilr.  Frank  Massie,  a.m.i.c.e.,  engineer. 

WoRTLF.r.— July  22nd.— Laying  water  mains  at  Liberty-hill,  Nock- 
lane,  near  the  church  at  Soannington,  and  at  Storss,  for  the  rural  dis- 
trict council.— Mr.  G.  K.  Boflumont,  surveyor. 

Darlington.— July  22nd.— Extension  of  boiler  house,  &c.,  at  the 
gasworks.— Sir.  F.  S.  Steavenson,  town  clerk. 

Salford. — July  22nd.— Dry  area  at  the  sanatorium  at  Lady  well. — Mr. 
Samuel  Brown,  town  clerk. 

Walthamstow,- July  2;h-d.— Making-up  Chui'ch  Hill-road,  for  the 
urban  district  council.— Mr.  Geo.  W,  Holmes,  a.m.i.c.e.,  surveyor. 

Glamorganshire, — Jul}'  23rd. — New  police  stations  at  Mardy  and 
Merthyr  Vale,  for  the  county  council.— Mr.  T.  Mansel  Franklin,  county 
clerk,  Cardiff. 

Islington.— July  2.3rd.— Paving  works  iuOfford-road.- Mr.  J,  Patten 
Barber,  vestry  surveyor. 

Birkenhead. — July  23rd.— Laying  electrical  cables,  &c.— Mr.  Alfred 
Gill,  town  clerk. 

Birmingham. — July  24th. — Sewers,  &c.,  in  Church-lane  and  Wash- 
wood  Heath-road. — Mr.  John  Price,  city  surveyor. 

Birmingham. — July  24th. ^Stoneware  pipe  sewers,— Mr.  John  Price, 
city  surveyor. 

Lewes.— July  24th.— Broken  blue  Guernsey,  Cherbourg  or  Belgian 
granite  and  broken  surface-picked  flints. — Mr.  Montague  9.  Blaker, 
town  clerk. 

ifANCHESTER. — July  2Gth.— Completion  of  sixty  dwelling  houses  at 
Lodge-street,  Junction-street  and  Mai  ton-street. — The  City  Surveyor. 

NEWMA.GEET.— July  26th.— Sinking  a  well  at  the  Boot  Inn,  in  the 
parish  of  Dulhngham,  for  the  rural  district  council. — Mr.  Sidney  J. 
Ennion,  clerk. 

St.  Albans. — July  27th. — Road  works  in  Manor-road  and  St.  Peter's 
road.— The  City  Surveyor. 

Southwark. — July  27tli. —  Undergi-ound  convenience  in  Old  Kent- 
road,  for  the  vestry  of  St.  George-the-Martyr.- Mr.  Oliver  E.  Winter, 
vestry  surveyor. 

Cheltenham.— July  23th.— Kursaal  and  municipal  offices  on  the 
Winter  Garden  site.— Mr.  K.  T.  Brydges,  town  clerk. 

Rochester.- July  28th.— Cesspool-emptying  plant.  —Mr,  William 
Banks,  a.m.i.c.e.,  city  surveyor. 

Dewsbury.— July  23th.— Wood  paving  blocks.— Mr.  H.  Dearden, 
borough  surveyor. 


GALVANIZED 


IRON 


FRED'^BRABY«(C? 


riTZROY   WORKS 
352  TO  364  EusTON  R? 
.  TONDONj 


.^^^'. 


BLACKMAN 


VENTILATING 
GO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE   MARK    63    PORE   STREET,   LONDON,    E.G.,    and    Branohes. 


IC. 


THE   Pa"@cii:si'ta.n±. 


SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 

COMPANY,   Limited. 

Head  Office  :  4Q  Queen  Victoria  St.,  E.C. 

<Tlass  ul  all  kinds  covered  by  the  Policies  of 

this  Companv. 

MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  Preniinma  returned  every 

SIX  years  in  cases  wliere  no  claim  has  arisen. 

Applications  for  Ageacles  Invited. 

Liberal    Terms    for     Business    Introdnced. 


NAVVY  BARROWS 

Contractors'  Timber, 

Polling  Boards  and   Runners  to  sizes,  English 

Timber,   Plank  and   Scantlinp,  Wagon  Wood, 

Fencing,  Joinerv,  Pick  and  Hammer  Shafts. 

JOHN  ASHWORTH  &  CO., 

Waterfbot,   Manchester. 

Estab.  195C.  Depots  :  Livcr]«:iol,  Hvill.'Fleetwood, 


T"^ 


w 


wr 


Nineteen  Medals. 


CHICAGO  Exhibition,  highest  awards. 


lAZ^lVI.      IftZ^OOLLAlVIS      «Sc      CO., 

onil^lNAL   MAKliUS    OF 

ARTISTIC  WALL    PAPERS 

Free    from    Arsenic, 
Sole  Address:  110  HIGH  STREET,  near  Manchtsfev  Squart.  LONDON,  W. 

.s,'<a;i(i/    '/erinx/ur  Ejporl.  Of  all   I lecorntors. 


July  16,  1897.] 


AND   COUNTY   ENGINEER. 
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Hull.— July  29th.— KJectrica!  jtlanl  and  machinory.— 3Ir.  A,  8.  Bar- 
nard, borough  olcctricnl  engineer. 

Nrwport  (ilon.).— July  30th.— Exteiibion  of  the  municii>al  cleclricity 
works,  for  the  corporation. —Mr.  Roborl  HRmmoud.consuitinp electrical 
cnginoer,  Ormoiul  Houtte,  Great  Trinii3*-lrtiio,  E.C. 

Nkwport  (Moil.).— July  30th.— Kloctncal  plant  for  the  corponitiori.— 
Mr.  Ilobert  Hatiiinond.  eonKultiiit^r  cloctrical  ouginocr,  Ormond  Houkc, 
(Jrent  Trinity -hiiie,  ICC. 

bKXLFT.—July  30th.— Scwere,  Ac.  at  Blenden  and  Bridgen,  for  the 
tirbtui  district  counril.— Slonnrn.  Alfrc<i  WilliamR  A  SonB.  IN  Ureal 
Cie<ir*rc-strcet.  Wo^tininnler,  S.W. 

ABbRDiiiK.— AugUHt  2nd.— Coinplotinn  of  the  Nant-Molyii  rcnervoir, 
for  the  urban  UiMtrict  council. —Mr.  Thou,  PhilHpri,  ctcrk. 

LuTOK.— Avignst  17th. — Main  draimiKC  works.— Mr.  A.  J.  L.  KvunB» 
Iwrou^rh  onfciucer. 


TENDERS. 

•  AccF.prrw. 

KtNtiS  NOItTON.— For  the  tollmviiit:  lonlrHclN  fur  ronil  works,  fur 
tho  rural  ilistrii-l  council.— Mr.  Ambnise  W.  Crosn,  a.m.i.c.k.,  Bur- 
veyor  and  engineer,  23  Vnlenliuc-roHil,  Kingn  Heslli,  near  Birming- 
ham : — 

Taking  down  and  rebuilding  California  liridgo. 

.1.  Biggs 

J.  White  

(;.  l.ivw 

H.  Iliillowa.T 

Currnll,  Lowm  .t  Martin ^       

.lonCH  &  FilzMHuricc •»        

Cnnvys  &  Uohrough  •         

Widening  and  making  Quarrj'-Ianc,  Northfield. 

.1.  White 

.1.  Biggs 

Cruwvs  &  Hobrough 

.1.  Law • 

.fonoH  &  Fit7.Mtinricc 

II.  HoUoway 

Currnll,  Lewis  A  Martin*    ...        » 

Widening  and  making  Avenue-road,  Kings  Heath. 

.1.  White 

J.  Biggs 

J.  Law 

Cniwys  &  Hobrough 

H.  Holloway 

Currall,  Lewi.s  &  Martin      

.lonen  A  FitzMain-ice*  


jElsn 
IW 
1«7 
1.57 
U8 
13U 
133 

H-l 
370 
356 
353 
346 
337 
312 


Etanwick-rond,  Sec  .Z. 

Roadway.       York  8iouo.  Iiuiwruti  Stun*. 


e    '.  rf. 


IM  II 

I&.0  II 

100  0 

177  10 

170  0 

192  0 


46    l>    0 


&8    II 

m  111 


199    II    n 
Little  Valo.placc. 


29    0    0 


33    n 


Imperial  Stone  Company 

Baft     

Ijaw*ronce  A  Thacker 

Nowell  &  Co.  

E.  I'arry        

MearR 

Greenliam    

Wimpey  A  C-o 

Imiiorial  8toue  Company 

Ball     

Lawrence  A  Thacker 
Nowell  A  Co. 

K.  Parry        

Mears 

Grconham     

Wiropoy  A  Co. 

HKNPnN. — For  the  construction  of  9-in.  and  I2-in.  sewers  in  connec- 
tion with  the  Mill  Hill  Hewcr.tge contract  No.  3,  for  the  urban  district 
council. — Mr.  S.  Slater  lirindoy,  engineer  : — 

Tender  No.  1.    Tender  No.  2. 
l»odon 
Stoneware 
Pipes. 

«,;2I 
0,2ft4 
8,252 


105 
100 


104 
112 


H,  Lee,  Snulhiill,  Miildlcsci 
T.  Adam,  Wood  Green,  N.  ... 
J.  Dickson,  St.  Albans 
J.  .iHckson,  Korest  tJato,  K.  ... 
R.    Ballard,  Limited,  Child's 

Hill,  N.W 

M.     Kittcringham,     Enfield, 

Middlesex 

Wilkinson  Brothers,  Finshury 

Park,  N. 


Wakefield's 
Patent 
Pipe. 
i»,S22 
«,:»« 
i),l  12 
6,1109 


Tender  No.  3. 
Appr^tved 


Country 
Pipes. 
46,247 

n.2«n 

5,943 
.'.,947 


),200 


S.IOtt 


6,032 


5,2«2 


5,«79 
5,628 


t  Recommended  by  the  Works  Oonuuiltee  for  acceptance. 


S,2S0t 


660 
643 
00.1 
606 
483 
479 


F  I'LHAM.— For  mnking-up  and  paving  a  portion  of  Little  Vale-place 
and  Stanwick-rond.— Mr.  Chiirlos  Motterilt,  a.m.i.c.e.,  vestry  sur- 
veyor:— 


MACCLESFIELD. —For  various  materials,  for  tho  Cnrijoration  Gas 

Committee. — The  Chairman  of  tho  Committee  : — 
The  Kurl  of  Bradford,  Bolton,  1,000  tons  of  Canncl. 
William  Wild,  New  Mills,  lime  as  rc<iuired. 
Baxondalc  A  Co.,  MaDchestcr,  lead  juiie  a«  re^jnired. 
H.  M.  Welch,  Macclesfield,  2,oiio  tsiis  of  coal. 
Strafford  Collieries  Cninpany,  Uuniley,  3,000  tons  of  coal. 
Midlaiiil  Coal,  Coke  and  Iron  Company,  Ajicdale,  2.0oO  ton?,  nf  coal. 
Equitable  Provident  Society.  Macclesfield.  1,000  tons  of  CHnnol. 
Barrow  Heiimtito  .Steel  Coniimny,  Barrow-in-Furness,  .^,000  tons  of  coal. 
S.  Gi-atrix,  junr.,  A  Brother,  .Manchester,  fittings  as  rc'iuired. 
Hughes  A  Co.,  Liverpool,  paints,  Ac,  nsre«iuired. 
(las  Meter  Company,  Oldham,  bras.-i  :,'oods  as  required. 
H.  Mii.vdew,  Macclesfield,  ctist  and  wrought  iron  pijK)s  as  require,!. 


or;;:*.'::,'  I  HENRY  CONOLLY  &  CO.  I  J^;:;^.'!^;^^^::. 

Head  Office  &  Sbow  Rooms ;  42.  42a.  42ii  HAMPSTE&0  ROAD.  LONDON,  N.W. 

Branch  Kstablishmeut — I'Ji)  Kentish  Town  Koa.i,  Lon>k>n,  N.'W.     Factory  and  Warelioiitics- 
Tolmers  Sqiiare,  London,  N.W. 

New  and  enlarfjed  fldition  of 
our  General  Catalogne,  containing 
200  pages  and  between  2,000  and 
.3,000  illnetrations  of  every  re- 
qnirement  for  the  Building  Trade, 
now  ready,  and  will  hn  forwarded 
post  free  on  receipt  of  Trade 
The   "Tolmer"  Cast-iron    Plunge  Path,     Card. 

Combined  with   Fittingly  and  Polished  All  Estimates  free: 

MHhog:iny  or  Walnul  Capping.  Tclegraphio  Address :  •Conolly,  London." 

Jthtsti-aff'f  .\/u'et  if  Bftihs  it*id  A pplitincr^s  f-'ree  m  A  ^phcdtion. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 


K^tnu'iiffi     i'\vr\     ;'"i 


!.!.<      0|- 


IRON  ROOFS  AND  BUILDINC8. 


ALSO  MANUFACTPRKRS  OF 

GALVANIZED  CISTERNS, 
H.W.     TANKS 

16     Upper    Thames     Street,    LONDON,    E.G., 

Anil       It     LIVERPOOL     .Tnd     CLflSCOW 


SHONE     PNEUMATIC 

AUTOMATIC  EJECTORS 


5 


FOR     RAISING 


Se 


As    a(l(i|)te(l     foj-    the     Di'aiiiaLic    ol     Eastbourne.    Southampton, 

Warrington,    Staines,    Ipswich,    Norwich,    Felixstowe   ami    many 

dtlicr  places,  Ixtfli  in  this  ('(Hintry  and  aln-oad. 


For    Pamphlets    and    Particulars    apply    to 


HUGHES     &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 


EASTWOOD  &  CO.,  Limited. 

noad   ofiifc:    bklvki)i:ki<:    K(>.\i>,    li.x^ii'.i.i  II,    si:. 

BRICKS.   LIME.    CEMENT. 

In  any  Quantities.         For  Prices  apply  tc  above  address. 
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ANNFIELD  PLAIX  (DURHAM).— For  public  urinals,  for  the  urban 
district  couucil. — llr-  T.  J.  Trousdale,  surveyor  ; — 

W.  G.  Fawcett,  Anufield  Plain  R.S.O.* £60 

J.  Dunn,  West  Keys,  Aunfleld  Plain  R.S.O. 60 

T.  E.  Parx*y,  io\m  clerk;— 

£3,500 

3,370 
3,250 
3,150 
2,950 
2.900 


CON  WAY.— For  new  market  liall,  ic— 5Ir. 
J.  Roberts,  Col"-yn  Bay  ... 

D.  Owen,  Menai  Bridge 

I.  R.  Hni»hQS,  Colwyn  Bay 

D.  E.  Berth-Jones,  Colwyn  Bay 

J.  Matthe\\s,  Nantwich 

Thorp  and  Sons,  Llanduduo*    


DOVER.— For  the  erection  of  a  car  shed  at  Buckland.— Mr.  Henry  E. 
Stilgoe,  A.M.I.C.E.,  borough  engineer  :— 

E.  W.  Paramor,  Dover    £1,723 

T.  T.  Denne,  Walmer       1,5+3 

Q.  F.  Keeler,  Dover                                       1,^95 

R.  Miinro,  Dover* l,«l 

Engineer's  estimate,  ±1,600. 


LITHERLAND.— For  road  works,  for  the  urban  district  coanoil.— Mr. 
W.  B.  Garton,  surveyor:  — 

W.  F.  Chadwiok  4  Co.,' Great  Howard-street,  Liverpool    £196 

P.  Balmer.  Lon2fmnor-lai!e,  Walton        .,  i49 

T.  Horr.ieks.  113  Greenwich-road,  Walton  «9 

J.  Keating  &.  Sons,  7  Commercial-road               -  114 

Surve.yor'8  estimate,  £463. 


FENTON  (Staffs).— For  a  brick  culveit,  tor  the  urban  district  council. 

— Mr.  S.  A.  Goodall,  surveyor:— 
H.  P.  Embrey,  Fenton        ...  £171 

F.  Barke,  Stoke-on-Trent    -.  ,156 

W.  Williams,  Hanley.  130 

.r.  Bagnall,  Fenton*  112 


LL.iNDAFF  akd  DIXAS  POWIS.— For  the  extension  of 
Primrose  Hill,  Whitchurch,  for  the  rural  distl'ict  council. 
Fraser,  a.m.i.c.e.,  eni,^incer  and  surveyor  :— 

F.  Ashley,  Couway-road,  Cardiff .. 

W.  Amos,  Philog,  Whitchurch     

Mackay  &  Davies,  Queens  Chambers,  Cardiff.. 

W.  Cox,  Cardifft      

Varnes,  Shaplin  &Co.,  High-street,  Cardiff    - 
A.  S.  Morgan,  Newport 
T.  Harris,  Cardiff      ... 
E.  Hees,  W'hitchurch  + 

E.  Williams.  Whitchurch     

E.  Moore,  Clive-road,  Cardiff       

J.  Wood,  Laurel  Cottage.  Whitchurch 

W'ilhams  &  Thomas,  Cardiff*       

t  Received  too  late  to  be  considered. 


sewers  at 
—Mr.  W. 


£  a.  d. 

396  0    0 
340 

330  16 

296  11 

296  8 

294  8 

291  3 

290  15    6 

2SS  3    6 

260  13 

25S  15 

25:<  1 


ECOLES.— Accepted    for   various    sewers.— Mr.    .Arthur    C.    Turley, 
i.si.T.o.E.,  borough  engineer: — 

Irwell  Park  Sewer. 
W.  Snape  &  Sons,  Eccles ...     £3,830 

Barton-lane  Sewer. 
E.E.Jones,  Patricroft 480 

Barton-lane  Pavin?. 
.lohnson  Brothers  &  Smith.  Patricroft         ..  610 

Tratt'ord-road  Sewer. 
R.  E.  Jones,  Patricroft ..  173 


LONDON. — For  the  construction  of  new  roads  at  Islin*jton  cemetery. 

East  Fmchley,  for  the  vestry  of  St.   Mary,  Islington.— J.  Patten 

Barber,  x.i.c.ii.,  vestry  surveyor : — 

W.  J.  Botterhill,  Alysham          ...  £1,564 

W.  Griffiths,  London,  N.E ..        1,183 

F.  A.  Jackson  &  Son,  London,  N  951 
Wilkinson  Brothers,  London,  N.  ..  934 
T.  Adams.  London,  N 391 

G.  Bell,  Tottenham,  N.               829 

E.  Nichols,  London,  N 812 

R.  Ballard  &  Co.,  London,  N.W::;.      ;..  757 

C.  W.  Killingback  &  Co.,  London,  N.W.'  749 

J.  Ford,  Coalville, near  Leicester       -..  ...                     701 


i( 


ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     EXHAUST. 

THE    ONLY 


VENTILATOR. 
Fn-   Ri"l.lii...'B.  Drains.  ,\.c 


Fig.  2S3I. 

H\  F.lectricity,  W'ater,  Gas,  Steam, 

Hand  or  Horse  P(»wer. 


"ACME" 
(^  EXHAUST 

(5       LOUVRES. 

ft  For    Doors. 
^         Walls,  i;c. 
From  9S. 


"ACME" 

Chimney 
Cowl, 


Fig.  24. 


VENETIAN     WALL 

INLETS. 

From  Is.  6d. 


Telegrams:  "  Keywokih,  Livekfool."      Telephone  No.  1877.      Twenty-five  Years' Experience.       lllusirated  Price 
Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Companies,  &c. 


LEEDS  FIRECLAY  COMPV .  LTD 

SO     P'JLI^iC     IR.O'V^,     LEillDS 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS  RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKSi 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E,C. ;  i6  Charterhouse  Street  EC. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


PhKIVIANENT      DtCORATIVb 

W.ILL  S  CEILING  COVERINGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97.  Queen   Victoria  Street,  LONDON.  B.C. 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGKAPHED     I\     BKST     yi'VLE     AND     WITH     GREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

ARCJUTECrS'    A^D   SiTRVEYOHS'    LlTHOGHAPHErxS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.G. 

MBEK.Vl    DISCOC.VTS,  ACCORDING  TO  AREAKClEJrENTS, 


LMAIIl.liHliU  OYSK  HILK  A  CEMTCaY 


July  16,  1897.] 


■  I '  AlND  ■  COTJNTY    ENGINEER. 
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ROTHERHITHE,— Foi'  various  ^Tins  and  cane.— Mr.  N'orman  Scorzir, 
vestry  clerk  — 


C.  Hailhtone,  Ba?^l)^^tokc 
0.  R.  Whitmee.  Waudswortli 
Bristol  WRBgon  Companv.  Brielol 

W.  Glover i;  Sou.  Wanvii'k 

B.  II.  Bnytcy  «fe  Co.,  NoHiugton-enUhCv 
A.  IlundoU,  Staiufonl-bireet,  .S.E. 
E.  Travib,  KlnuslHnii.rotid,  X.E. 
A.  Parker,  Bertuondscy,  .S.E, 

G.  Rowe  .%  Son,  Lower  Edmonton* 


C.  R.  Whilnn«e,  Wandsworth 

BriBtol  W«2»,'.>n  I  oiopiinv.  Bristol 

\V.  Glover  \  Son,  Warwick 

E.  H.  Buyley  A  Co.,  Newniirtim-CBuseway 

A.  Reudell.  Stauiford-btreet,  S.IJ. 

E.  Tmvic.,  Kin^i>land-rt»fid,  X.F.. 

.\.  Pai'ker,  Bermondsev,  S.E. 

G.  Rowe  &  Son,  Lower  Edmonton+ 


Fourteen 

Slop  Van». 

Each. 

c    >.    <i. 

.     4S    0  0 

14  10  0 

13     U  V 

V     53    II  " 

15  U    I' 
31)  1(1    V 

f«    0    " 

>3y   o    o 

One 

Mutcriul  Citri. 

liacli. 

£    ..    d. 

:>S    0    0 

n   0 

0    0* 
<l   II 


blX 

Dust  Vaun. 

Each. 


£ 

47  0 

6S  0 

93  10 

10  0 

M  0 

(1  0 

18  0 

M  10 

i:  lu 

IS 

Six 
4(unu  Carttf. 
Each. 


d. 
0' 
0 
0 
0 

u 
o 

0 

n 
0 
•> 


21 


t 

24 

!0 

(10 

tio 


0  o 

'J  o 

0  !■ 

0  0 

I)  n 


£ 
35 
27 
89 
33 
38 

■a 


u 

0 
0 
0 
0 
0 

36  10 
0 

30    0 


Vans  fitted  with  patent  tipping  appumtus.    Vans  made  to  disclmiEc 
load  all  at  unce. 

.1,.  i.fi.mi  district 


.SALE. — For  seweriiiff  works  in  Hamptou•^^^■••• 
council.— Mr.  A.  G.  M'Beath,  surveyor  :- 

G.  Hozson,  Ashton-on-Mer^ey         

H.  N.  Davison,  29  Greamc-street,  Moss  Sid*. 
W.  J.  Wilkinson,  Harrison-street,  IVndletoi 


.SALE.— For  .-^ewemge  works,  for  the  urbai: 
M'Beaih,  engineer: — 

A.  Taylor,  Stockport  

J.  Farrell,  Blackpnol         

C.  Braccgirdlo,  10  Motut-street,  Manchester 

W.  Wil-oa,  Sale         

M.  Naylor  .t  Sons,  Hulmc 

I.  Johnson,  Irlam-o'-the-Hcight 

G.  Rozson,  Aston-in-Mertey* 

T.  Rowland,  Northwich      

Engineer's  estimate,  £350. 


£50 
17 

f 

.v.G. 

£716 
157 
127 
115 

too 

f.S 
325 

282 


SEVENOAKS.— For  road  and  sewer  works  in  Mount  Harry-road  East, 
tor  the  urban  dittrict  council.— Mr.  Jabez  Mann,  surveyor: — 

Thomas  Adams,  Wood  Green,  I>" £1,970 

.John  Jackson,  ^Mai^to^v,  E 1,042 

Sidney  Hudson,  Streatham  Hill,  S.W.  l,S9o 

Edmund  lies,  Mi'-chatn  Common,  Surrey*  ...  1,014 

Surveyor's  estimate,  £1,761. 

WATFORD. — Accepted  for  sewei-age  works,  for  the  urban  district  coun- 
cil.—Mr.  H.  Morten  Turner,  clerk,  86  Hifh-streei  :— 
Contract  So.  ?.— Hughe.s  4  Lancaster,  47  Victoria-street,  Westminster, 

S.W.,  £10,380  13s.  3d. 
CoiilracI  .V.,.  /.— .T.  Jucksuu,  The  I'.ruadway.  l'lii>l.<«.  K.,£.".05i). 


MEETINGS. 

JULY. 
17.— London  County  Council :  The  Duke  and  Dacbess  of  York  attend 

tho  annnal  review  of  the  MetropoUiao  Fins  Brigade,  CUpbam 

Common. 
20.— Society  of    Knirinccrs:  Vi&lt  to    Mestrt.    Eaeton,   AJidanoa   n 

Goolden's  Works  at  Eritb. 
20,  21,  5!   and  13. —  Association  of  Waterworks  Engineers:    Annaal 

McMing. 
22.— The  Duke  and  Dacheoo  of  fife  open  Uu:  cow  Hammersmith  Town 

Hall. ■_ 

NOTICES. 

Thk  Sceveyok  and   .Municipal  and  Countt  BifciMeii 

may  he  ordered  direct,  throujh  any  of  Mcttrf.  Smith  Sf  Son'* 
hook'i^talin.  Of  oj  any  iieu-eiagetU  in  the  Cnitcd  Kingdom. 
Applicatioiu  to  the  Office:^  for  single  copies  bj/  poti  matt  i»  all 
canes  he  accompanied  hy  stuinp^, 

Tlie  Prepaid  Biibicriplion  (including  puttage)  ietisfolloict: 
Twelve  6ix  Throe 

Months.  Months.  Montht. 

Uiuu-d  KiuKdom  16s.        ...        7s.  Od.  9ii.  Od. 

Continent,  the  Colonies,  India, 

United  States,  Ac 19s.         ..        9a.  Ud.  is.  Ud. 

The  Inlemational  it'eivB  Company,  83  and  85  Duane-tlreet, 
yew  York  City;  The  Toronto  Xetcs  Company.  Toronto;  nnt/ 
The  Montreal  News  Company,  Hunt  real,  have  been  appointed 
agents  in  tlie  United  States  and  Canada  for  llui  tale  of  TBI' 
SuHVEYOR.  A  thin  paper  edition  i»  printed  for  circul<ttii><i 
ahruad. 

EDIIOKIAL,  1'UBI.IbIII.SG  .4X1;  AUVtKIIsKMt.NI  olflCBS     • 

ST.  BRIDE'S  HOUSE,  24  HUl DE-LANE,  FLEET-STBEET, 

LOXnON,  K.C. 

APPOINTMENTS  OPEN. 

NORTHALLERTON  RURAL  DISTRICT 
CUU.N'CIL. 
APPOINTMENT  OF  StaVEYOR  OF  HIGHWAYS  AND 
INSPECTOR  OF  NUISANCES. 
This  Council  invite  applications  for  thu  ;i|ipointmeut  of 
SurvByor  of  Highways  and  Inspector  of  N uisuncea  f or  their 
district,  which  contains  about  164  milrs  of  road ;  forty-two 
pai-ishes  ;  acreage.  33,099  ;  population,  7,470. 

The  person  ajjpointed  will  enter  upon  his  duties  on  the  35th 
August  next,  and  will  be  required  to  devote  the  whole  of  hi« 
time  to  the  iluties  ft'  his  i>tiiec:. 


THE  NEW  EXPANDED  METAL 


Meshes  from  Sth  In    to  6in.  wide       Strands  from  24  B.W.G. 
to  ^th  in.  thickness  of  Steal 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  largo  number   of 

1  riiportant  Buildings,  both  PubUcand  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  ^vith   Expanded 

M''tal  Lathing.     Firtprcoi",  vermin  pi  uof.  and  practically  ftjund-procf. 

FOR  FIREPROOF  LATHING,  f^'»  attaching  to  wooden  joUts  and  studs, 

for  walls  aiul  < xrilinss.  ;iUo  f lt  f>u&(>tiuK'<l  c«  ilings,  ornamental  mojWings.  encasing  column* 
giruis,  \c.-  iiu  cr.ickinj,'  oi  lallin-,'  ;i\\;iy  ul  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

mble  rosuUii  and  ad\iuitage«  of  these  will  bu  better  under«toovl  by  peruMi  ol  the  Heporl 
herei  natter  refc  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  t-o  Ex 

pauded  Metal  is  not  liable  to  cnicit  or  Mil  awny  through  changes  ol  tcmperilurc. 


FOE  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  t.- 

the  Uoyal  Parks,  hading  Hallway  Companies  and  Uude-1  KsUtes  Ihrjughout  the  KitiKdom. 

ORNAMEItTAL.       STRONG.       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— Theso  uro  innumerable.    It 

'  ;in  be  used  wherever  lattiec-woik  i?  miuire't.  uoni  a  lettei^mek  tu  a  lilt>liatt.  for  gald*-!* 
l>ordcrlug  and  nrchnayit.  U  highly  omameuuil  and  cwcediugly  durable,  having  no^olr'- 
I r' rust  away. 

BeinK  expanded  hy  rapid  machinery,  it  it  eoniiderably  che«rT.  "trenglh  |nr  »tr»ngth 
1  li.in  .iny  other  dc-oriptluu  of  metAl  lattice-work. 

BRASS.  ALUMINIUM,  or  any  other  ductile  metal  laiu  be  expanded,  and 

the  etfeel  is  very  |.lea^in^;.  and  here  an-iin  I  he  abseniv  of  joint  c  j;ive»  gnat  durablity  to  tha 
metal,  and  the  rapidiiy  nt  niiuiulaeture  allows  of  very  low  pnc  . 


:     CATALOGUES  AND  PRICE  LISTS  w.n    1h) 


Al^.>eopvoia  ItEl'Olir  bvauE.MINKNl  FlU.MofKNGlM  i 
MKT.\1.  IK  CONCHDTE".' 


'Kiilii-ation. 
\  VAU  DBD 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 


li'J    rPl'EU    THAMES   HTHEET.    L()\'><>\. 

Tologniphic  AtUlress,  "  Diotond.  London  "  Worlts    WERT  ll,M{TI,KPO(  i|. 


/;.r. 

I'oliphiuic  No.  Iti'Jlt. 
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Salary  as  SnrTeyor  of  Highways  £80,  as  Inspector  of 
Naisances  £60  per  annum. 

There  will  be  an  Assistant  Surveyor,  at  a  salary  of  £30  per 
annnra. 

Applications,  marked  "  Highway  Surveyor,"  in  candidates' 

own    handwriting,  stating  ago  and  previous   occupation,  and 

accompanied  by  copies  of  not  more  than  three  testimonials  of 

recent  date,  must  be  sent  to  me  not  later  than  the  27tli  inst. 

Canvassing  will  be  deemed  a  disqualification. 

(By  order  of  the  Council) 

WM.  FOWLE, 

Clerk. 
Northallerton. 

1st  July,  1897. 

pORPORATION  OF  MIDDLETON. 

^-^  The  Coi'poratioii  of  Middleton  require  an  Outdoor 
Foreman  in  the  Siu-veyor's  Department. 

Applications,  stating  qualifications  and  wages  required,  to 
he  delivered  at  my  ofjice,  addressed  to  the  Cliairuian  of  tlie 
Health  and  Surveyor's  Committee,  and  eudorseil  "  Outdoor 
Foreman,"  on  or  before  the  4th  August,  1897. 

FREDERICK  ENTWISTLE, 

Town  Clerk. 
Town  Hall,  Middleton. 

13th  July,  1897. 

"VXT ANTED,  temporarily,  competent   Surveyor,  to 
^  '        undertake  preparation  of  parlianieutary   plans,  sec- 
tions and  estimates  for  about  12  miles  of  street  tramways. 

Forward  references,  with  jiarticulars  of  experience  and 
salary  required,  to  "  Engineer,"  at  the  office  of  this  paper, 
not  later  than  26th  inst. 

rpO  SEWER  INSPECTORS.— Ageneral  Inspector 

-*-  of  Sewers  is  required  in  a  large  district  near  London. 
Experience  in  the  duties  and  good  references  necessary. 
Salary,  £2  10s.  per  week. — Addi-ess  Box  No.  56,  office  of 
The  Surveyor. 

rPEMPORART  ASSISTANT  wanted  immediately. 

-*-  Must  be  an  accurate  and  rapid  draughtsman,  and  ex- 
perienced in  the  preparation  of  drawings  of  sewage  disposal 
works. — Applications,  stating  weekly  terms,  with  copies  of 
testimonials,  maybe  sent  to  Mr.'R.  W.  Kn.^pp,  Council  Offices, 
Farnborough,  Hants. 


TENDERS   WANTED. 


YESTRT  OF  CAMBERWELL.  LONDON. 
TO  IRONFOUNDERS  AND  OTHERS. 

The  General  Furijoses  Committee  of  this  Vestry  will  meet 
at  the  Vestry  Hall,  Peckham-road.  Camberwell,  on  Monday, 
the  19th  July  inst.,  at  7  o'clock  in  the  evening  precisely,  to 
receive  tenders  for  supplying  and  fixing  Iron  Railings  and 
Gates  and  Oak  Park  Paling  at  the  new  Public  Library,  Lord- 
ship-lane, in  accordance  with  drawing  and  specification  pre- 
pared by  the  architect,  Mr.  Charles  PaiTy. 

All  pai'ticnlars  can  be  obtained  of,  and  the  plan  seen  on 
application  to,  Mr.  O.  S.  Brown,  Sui'veyor  to  the  Vestry, 
V'estry  Hall,  Camberwell,  on  and  after  Monday  next,  the 
12th  iust. 

The  Vestry  does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 

Contractors  or  their  agents  are  requii'ed  to  be  present  at  the 
time  lirst  above  mentioned. 

Persons  tendering  must  comply  with  the  conditions  with 
regard  to  rates  of  wages  and  hours  of  labour  as  contained  in  the 
form  of  contract. 

C.  WILLIAM  TAGR, 

Vestry  Clerk. 

Vestry  Hall,  Camberivell. 
July  7,  1897. 

pOUNTY  BOROUGH  OF  WEST  HAM. 

PRIVATE  STREET  WORKS. 


TO  CONTRACTORS. 
The  Council  hereby  invite  tenders  for  making-up  and  paving 
the  i'ollowing  streets  : — 

STRATFORD : 
Park-lane. 
Park-place. 
Abbey-lane. 

UPTON  PARK: 
Rochester-avenue. 
Percv-road. 
Claughton-road. 
Selsdon-road. 
Green-^^treet. 


HAYWARD'S  PATENT  "SENH-PRISM"  PAVEMENT  LIGHTS. 


For  Lighting  Basements,  Cellars,  and  Underground  Apartments. 
Universally  acknowledged  to  be  the  BE3T. 


HAYWARD'S  PATENT  SAFETY 
COAL  PLATES. 

SELF-LOCICI.XG  AMI  ,sl-;i.F-l  A.><rEM.\G. 

Used  by  ah  Local  Buard-.  and  Ve^t  ie?. 

Solid  Iron,  Ventilation  or  Illiuninating. 


Cross  Section  through  Hay  ward's  No.  2B  "Semi-Prism  "  Pavement  Light. 

IRON  STABLE  FITTINOS.         .jj^  stairc/SES. 


12  in,,  14  in.,  Ifi  in.,  18  in.  Diamelf  r 

PATENT   MEIAL   LATH. 

For  Fireprooflng  Buildings. 


^^^  16    MEDALS    AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  "WORK  OF  EVERY  DESCRIPTION  ON  SHORTEST  NOTICE. 
Catalogues  and  Eatimates  on  receipt  of  Particulars,  to 

Hayward  Brothers  &  Eckstein, 


ENGINEERS    AND    IRONFOUNDERS, 

187  to  193  \Jmm  STREET,  BOE.OU&H,  LOmm,  S.E 


LIMITED- 


JuiT  18,  IMT.] 


AND  COTJNTY   ENGINEER. 
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Flans  may  be  seen,  specification,  form  of  tender  and  further 
particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell,  Boroagli 
Engineer,  Town  Hall,  Stratford,  E.,  on  and  after  July  15th, 
on  payment  of  £1,  which  will  be  returned  on  receipt  of  u 
bonA-Jide  tender. 

Tenders,  endorsed  "  Tender  for  Private  Street  Works,"  to 
l>p  sent  to  my  office  not  later  than  4  oVlock  on  Tuesday,  Jnly 
27,  1897. 

The  Couneil  do  not  bind  tlioniKelves  to  acoe)it  the  lowest  or 
any  tender.  The  contractor  will  bo  required  to  enter  into  n 
bond  with  two  sureties  for  the  ilne  porfornianee  of  the  con- 
tract, and  nil  work  will  be  ordered  under  the  contract  until 
Buoh  bond  has  been  doly  executed. 

The  contractor  whose  tender  is  accepted,  and  wiih  whom  a 
contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  such  rate  of  waf;es  and  obsono  such  hours  of 
labour  as  are  recogjiiscd  bv  llie  workmen's  trades  unions  and 
in  force  at  the  time  of  signing  ilio  contract.  In  the  event  of 
any  breach  of  sucli  agreement  I  lie  Council  will  enforce  the 
penalty  clause  in  its  entirety. 

(Bv  order  of  the  Council) 

FRED  E.  HILLEARV, 

Town  Clerk. 

Town  Hall,  West  Ham,  E. 
Jnly  6,  1897. 

pOUNTY  BOROUGH  OF  BIRKENHEAD. 
ELECTRIC  LIGHTING  OF  WOODSIDE  FERRY. 


TO  ENGlNEKllS  AMJ  ELECTRICIANS. 

The  Corixiraiion  of  Hirkiiiheud  are  prepared  to  receive 
tenders  forthe  Wiringand  Ligbtinghy  Electricity  of  the  above. 

Plans  can  be  seen  on  and  after  the  5th  July,  1897,  and  a 
copy  of  the  general  conditions  and  specification,  with  form  of 
lender,  can  be  obtained  after  the  same  date  on  payment  of 
the  sum  of  1  Guinea  (to  be  returned  on  receipt  by  the  Cor- 
poration of  a  himA-jiile  tender),  ai  the  Town  Clerk's  office. 
Town  Hall,  Hirkeniiead,  or  at  the  office  of  Mr.  James  N. 
Shoolbreii,  mkm.inst.c.e.,  17  Victoria-street,  London,  .S.W. 

The  Corporation  iln  not  bind  tbemselve.^  to  accept  the  lowest 
or  any  tender. 


Tsnders,  which  must  be  on  the  pretoribed  form,  sealed  and 
endorsed"  Tender  for  Electric:il  Wiring  anil  Lighting  of  Wood- 
side  Ferry,"  mast  reach  me  not  later  than  1'2  o'clock  noon  un 
Tuesday,  the  20th  Jnly,  1S97. 

(Bv  order) 

ALFRED  GILL. 

Town  Clerk. 
Town  Hall,  Birkenhead. 
30th  June,  1897. 

BOROUGH  OV  LEWK.S. 
TO  STONE   MKRCHANTS,   FARMERS,  Ac. 
The  Town  Conncil  of  this   llorough  invite  tenders  for  the 
supply  of  -^.50  tons  of  2-in.  Broken  Bine  Guernsey,  Cherbourg 
or  Belgian  Granite,  75  tons  of  Coarse  Granite  Screenings,  and 
300  tons  of  Broken  .Sarface-picki.d  Flints. 

Forms  of  tender  and  speciliir.ition  may  lie  had  anil  any 
further  information  obtained  at  the  Borough  Surveyor's  office, 
Town  Hall,  Lewes. 

Sealed  tenders,  endorsed  "  Tender  for ,"  must  be  left 

at  my  office  on  or  before  the  24th  Jnly,  1897. 

Power  is  reserved  to  reject  the  lowest  or  any  tender. 
(By  order) 

MONTAGUE  S.  BLAKER, 

Town  Clerk. 
Town  Clerk's  Office,  Lewes. 
3rd  June,  1897. 

COUNTY  BOROUGH  OF  WE.ST  HAM. 
TO   CO.VTRACTORS. 

The  Council  hereby  invite  tenders  for  the  construction  of 
about  2,000  yards  run  4.in.  and  0-in.  Stoneware  Pipe  IJrains 
and  other  works  at  the  Small-Pox  Hospital,  Rookery  Farm, 
IJagenham,  Esse.v. 

Plans  may  be  seen,  and  specification,  form  of  lender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell. 
Borough  Engim-er.  Town  Hall,  .Stratford,  E.,  ii|>iin  payment 
of  £1,  which  will  be  retnriii'd  upon  receipt  of  a  lnmA-jide  tender. 

Tenders,  endorsed  "  Tender  for  IVainage."  to  be  sent  to  niv 
office  not  later  than  4  o'clock  on  TucRilay,  Jnly  27,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.     The  coiitrnctor  will   be  required  to  enter  into  u 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 
30  by  22  per  copy,  2  - 

40  by  27 

53  by  31 


3  - 


i> 


( '..pi'tr- 1)1  oneslieetfioliii^.  hiinrriuhjcnifnt. 


COPIES    BV   WHITE    LINE 
PROCESS, 

Usually  teriiicd  Blue  Prints. 

30  by  22  per  copy,  1  6 

40  by  27 „       2S  S 

53  by  31  „       3t  G 

J.  HALDEN  &CO., 

8  ALBERT   SQUARE,  MANCHESTER. 


.^*    1>^.. 


% 


FIRE 


'  LONDON  &  ^ 
.LANCASHIRE 


>^  F I  R  E 


%. 


*4«CE  CO^' 


*^^ 


Subscribed  Capital  -  £2,127,500. 


Head  Offices 


(  45  OA 
I  73  T.. 


DALE  STREET,  LIVERPOOL, 

76  XING  WILLIAM  STREET,  LONDON. 


Liberal  Commi--.si<.ii  .illowt-.l  i.i  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  intnxluctiou  uf 
Business. 


C.WoOLLiSCROFT&SoN, 


LTD 


H.OORS, 


STAFFORDSHIRE 


Many  Specialities     Illustra- 
tions and  Prices  on  application. 


LITHOGll.\PHKD   BILLS  OF  QL'ANTITIKS. 

MiXlSCRll'V  CillMKS  OF    DRAWINUS.    TR1CI>'G9. 

Photo  CiU't  '.s  and  Photo-I.ithoorai*hv.v 

ROBT.  ,].    COOK  &   HAMMOND, 
/ tra/tsttifi. ,  LUhwrap^frt,  .\  Map  Mounttri. 
I'  *  .1  ToTHiii.  St.,  BR">i>irAr,  W^stvinstfn 
T.U-i.lione  .\.i.  .iiiOi. 
Telegraphic  AiKiresa:  "Cartoons.  I.i.tuluu. 


llliOE  TO  WORK  utith  or  without  Pressure,  and  to  giire  any  required  output 


THE    PASTEUR    chamberland    FILTER. 

ni  Prevents  TYPHOID  FEVER.  CHOLERA,  anii  all  waler-borne  diseases.    2  Is  the  ONLY  FILTER  which  does  io 

■•Till;  IlKMilNSlUATla)  SlA.NDAKll  UK  l.tlillK.M 
FlLTliATION.     -/.'ritui  .W«iu-,i;  jMLruit. 

•A  KKAL  PliKVBNTATIVK  OK  WATKH  BOIINB  DISEASK. 
—  tjiHcet, 

Pn.f.-sn.r  Sir  HKNHY  K.  KOSCOB.  Ph. I)..  K  K.S..  •«?»:- 
"  Onllnary  Kilt.rj  an'  no  goo.!  at  all  :  thf  only  filter  tliat  prolacl* 
thf  »-ator  ilrinktT  from  tll*  Krrnia  is  thvPaslriir  liUcr." 

"THK  ONLY  Fli.TKK  THK  PIIOFKSSUIN  C\N  HKfOM 
.MKNl>.'      //o.<i.i(n/. 

Thi-/.'n(i«4  .l/r,/i,.,(  Jcu-„„t  f.iv«:-"THK  PKKSKNT  STATK 
OF  TIIINOS  IS  \  IMIll.K  llA.VdKK,  AND  HAS  TO  AXSWBK 
FOli  THK  l.llSS   OF   MAN^    I.IVKS." 

Prv.fissor  l:.  HAY  LANKKblKK.  F.ILS..  says :—"  Onllnary 
tlonirstio  lUt*n  an-  Mors.*  than  iisrlrss." 

"At  Liickninv  iMirnicks  ;in  rptdrmlr  of  cholera  oivurTpd  In 
AiiKUst,  l.'<»4.  U.'l  wrn'  atSai-linl  out  of  M3  in  six  w<«lu,  Miil  M  died. 
On  otneial  iinritlKallon  It  was  found  to  have  t>t*n  caused  hy  the 
\iv  of  an  oriliimrv  filter."—  Timrn  rf  Jndxa. 

"  Whert' vir  t  fie  I'aslrur  Filter  hiu  Ijeen  applii-l  Ivphold  fev-r 
hasdlsapprartii  "-.M.  DK  FHKYl  INKT.  MIniilorof  ftar(Fran«V 

".\t  Ililiaii  liarrarks  8.14  cuat  of  typhoid  fever  oerurml  in  Ui. 
three  year*  tTfon-  Pa*teur  Filters  were  usi^l ;  w  \  i-n  rase*  Olilv  In  th» 
follonluK  four  vean.  "  General  ZfULINDKN.  Minister  ol  Wti 
(France). 

NuTK,  -  THK  I'ASTBl'K  Flt.TKK  IS  APl'LIKD  TO  iSO.OOO 

gi'AUTKHS  OF  THH   FKKNCH   AHMV  • 

The  rrsulta  ol  pmiti.  al  use  of  PASTKl'H  .iiul  i.lli.  r  tiller»  .tppnu  l» 
Ooi  i-rtinii-iil  iii.l  lit  liir  refMirt  .  \.  )n,'li  >-aii  Ih  .).i>Li,xt  on  «|<|<Ii>-ali.'li 

.   147  HOUNDSDITCH.  LONDON,  E.G. 


Noe.  ai6ft216A. 
with  Eartbiiwr. 
Kesenuir.  Froii! 

«ole 


Tap  Fill,  r      T..«  FiuT.a. 
•r  Crystal           No.  ll>:'. 
i316eneh.         Krotn  31  6. 

Nor«-PHK«aunK  CiBTcnni  Filtcn 

No-  LI'S. 
From  98  -  .a.  1. 

Licencees  and  Makers 

/    ?£FRIES  &.  SONS, 

Ltd 
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■1  '^THB    SURVEYOR. 


[July  16,  1897. 


bond ,  with  two  sureties,  for  the  due  performance  of  the  contract, 
and  no  work  will  be  ordered  under  the  contract  until  such 
bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  he  required  to  pay  to  the  whole 
'  of  his  workmen  such  rate  of  wages  and  observe  such  hours  of 
labour  as  are  recognised  by  workmen's  trades'  unions  and  in 
force  at  the  tinne  of  signing  the  contract.  In  the  event  of 
any  breach  of  such  agreement  the  Council  will  enforce  the 
penalty  clause  in  its  entirety. 

(Bv  order  of  the  Council) 

FEED.  E.  HILLEAEY, 

Town  Clerk. 
Town  Hall,  West  Ham. 

12th  July.  1897. 

THE    YESTBT    OF     ST.    MARTHST-IN-THE- 
FIELDS. 
TO  COXTRACTORS. 
The  Vestry  of  the  Parish  of  St.  Slartin-in-the-Fields  are 
prepared  to  receive  tenders  for  the  supply  of  Yellow  Deal 
Wood  Paving  Blocks. 

Further  particulars  and  forms  of  tender  may  be  obtained 
from  -Mr.  Chas.  Mason,  C.E.,  Surveyor  to  the  Vestry,  between 
the  hours  of  11  and  12  o'clock. 

Tenders  must  be  delivered,  sealed  up,  at  the  Town  H.nll 
before  12  o'clock  at  noon  on  .Tuly  20th,  endorsed  "  Tender  for 
Paviiifr  Blocks." 

The  Vestry  do  not  bind  themselves  to  ncccpt  the  lowest  ov 
any  tender. 

(Bv  order) 
ItEO.  WEBSTER  MUHNANB, 

Clerk  to  the  Vestry. 
Town  Hall,  Charinsr  Cross. 
.Tnly  12,  1897. 

BOROUGH  OF    l.UTON. 
JI.VI>.-  DRAIX.-VGE  WORKS. 
The  Town  Council  of  Luton  are  prepared  t"  receive  tenders 
for  executing  -Main  Droinage  Works  as  under: — 
■100  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 

.5  ft.  by  3  ft.  4 in.  diameter. 
7.31  lineal  yards  of  Brick  iiud  Concrete  (egg  shaped)  Sewer, 
3  ft.  9  in.  by  2  ft.  6in.  diameter. 
1,637  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 
S  ft.  6  in.  by  2  ft.  4  in.  diameter. 
1  12  lineal ynrds  of  Brick  and  Concrete  (egg  shaped)  Sewer. 

3  ft.  3  in.  by  2  It.  2  in.  diameter. 
ri20  lineal  yards  of  21-iu.  Stoneware  Pipe  Sewers  (Hassall's 
double  lined). 


360  lineal  yards  of  18-in.  Stoneware  Pipe  Sewers  (Hassall's 

double  lined). 
200  lineal  yards  of  9-in.  Stoneware  Pipe  Sewers  (Hassall's 
double  lined). 
1 .000  lineal  yards  of  9-in.  and  lo-in.  Stoneware  Pipe  Sewers, 
including  manholes,lamp  holes,8yphon  gullies  and  drain 
connections  complete, 
iu  accordance  with  the  plans  and  specifications  prepared  by 
the  borough  engineer,  Mr.  A.  .1.  L.  Evans,  c.E. 

I'luns  can  be  inspected  at  the  Borough  Engineer's  offloes, 
Town  Hall,  Luton,  and  copies  of  specifications,  qnautities and 
other  details,  with  forms  of  tender,  obtained  on  application. 
Each  application  must  be  accompanied  by  a  £5  Bank  of  Eng- 
land note,  which  will  be  returned  to  the  persons  honi-fide 
rendering. 

No  tender  will  be  entertained  unless  upon  the  printed  form, 
which  must  reach  my  office  by  12  o'clock  at  noon  on  Tuesday, 
the  17th  day  of  August,  1897,  endorsed  "  Tender  for  Main 
Drainage." 

The  Town  Council  do  not  undertake  to  accept  the  lowest 
or  any  tender. 

GEO.  SELL, 

Town  Clerk. 
Town  Hall,  Luton. 

■Tnly  9,  1897. 

T/'E.sTRY  OF  SAINT  MART,  ISLINGTON. 

'  The  Works  Committee  of  this  Vestrv  are  prepared  to 
receive  tenders  for  paving  with  Wood  Blocks  and  Granite 
Setts  a  portion  of  the  carriageway  of  Offord-road,  at  present 
uiacadamised. 

Conditions  and  specification  may  be  seen  and  forms  of 
render,  with  quantities,  obtained  upon  application  to  the 
Chief  Surveyor,  llr.  .1.  Patten  Barber,  nt  the  Vestry  Hall, 
any  morning  between  the  hours  nf  10  aird  1-  o'clock. 

Tenders,  endorsed  "  Tender  for  Wood  Paving,"  must  be 
received  here  not  later  thnn  4  p.m.  on  Friday,  the  23rd  inst. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest 
or  anv  tender. 

WM.  F,  DEWEY, 

Vesti-y  Clerk. 

Vestrv  Hall,  Upper-street,  Islington,  N. 
12th  .Inly,  1897. 

pITT  OF  BIRMINGHAM, 

^  The  Public  Works  Committee  invite  tenders  for  the 
construction  of  a  Stoneware  Pipe  Snrfnce-Water  Drain,  and 
works  in  connection  therewith,  in  portions  of  Arden-road  and 
Bordesloy  Green-road,  in  the  City  of  Birmingham. 

Drawings  and  specification  may  be  seen  and  form  of  tender 


Opportunities  for  achieving  GREAT  SUCCESS  are  not  so  numerous 

that  we  can  attord  to  ignore  a  GOOD  ONE. 
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They   adopt   every   device  to  facilitate  work,  save  time,  and  make  the  best  use   of  their    ability, 

adopted  the 


Over    35,000    of   them    have 
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an  instrument  which  not  only  economJBes  energy,  and    reduces   the   labour    of   writing    to    a    minimum,    but    pays   for    ittalf  in 

twelve  months. 
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THE   YOST   TYPEWRITER  COMPANY,  LIMITED, 
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LYONS:    2  Rue  Lafoiit. 
PARIS  :    36  Houlevard  des  Iraliens 
LIVERPOOL  :    22a  North  John  Street. 
CAKbiyF  :  77  St.  Mary  SUeet. 


GLASGOW;  112  St.  Vincent  Street. 
liIttML\GH*Mt  73  Temple  Row. 
liliLKASr  :  13  Rosemary  Street. 
DUBLIiS  :    17  Nassau. 


LEEDS  :    15  Hriggatc. 
MANCHESTER:  3  Doansgate, 
NEWCASTLE:  50  Dean  Street, 
EDINBURGH :  12  North  9t.  Andrew  Stwet, 


The  Surveyor 

.    Hn^  nOunicipal  an^  Count\?  lEpcifnccv. 


Vol.  XIL,  No.  288. 


LONDON,  JULY  23,  1897. 


"Weekly,  Price  3d. 


^S50ciatimi  uf  iHuntripal  anb  Cnuntn  (l^nginrm*; 

ANNUAL      MEETING      IN      LONDON.     III. 


FRIDAY'S 

On  Friday  moriiini^  llio  procoedinpfs  liof^nn  at  0  o'clock, 
with  a  visit  to  tho  Cenhal  London  Kailway,  Oxford-circns 
station.  Tho  contracts  of  tlio  C'ciitrnl  Iniiidon  Railway  niider 
cxocntion  liy  Messrs.  Walter  Scott  &  Co.  nrc  N'os.  I  and  ."i.anJ 
extend  from  the  Mavhlo  Arch  to  tho  General  Post  (llticc,  in- 
cluding 5i  miles  of  tnnitel  and  six  stations,  with  eiphteen 
shafts.  Work  of  a  similar  uatnre  is  in  progress  at  five 
stations,  of  which  Oxford-circus  is  one.  The  works  to  bo 
done  at  this  station  ami  from  it  aa  a  base  consist  of  (1)  Tho 
sinking  of  two  shafts  23  ft.  diameter,  87  ft.  deep,  and  one 
shaft  18  ft.  diameter,  76  ft.  deep.  The  two  23-ft.  shafts  are 
intended  for  the  passenger  lifis,  two  lifts  being  worked  at 
each  shaft.  The  IS-ft.  shaft  is  to  contain  two  spiral  stair- 
ways, one  for  exit  and  one  for  entrance.  The  shafts  are 
constructed  of  cast-iron  tubing,  the  plates  being  li  in.  thick 
and  4J  in.  in  the  flanges.  These  shafts  were  snnk  into  the 
London  clay,  which  at  this  station  is  35  ft.  from  tho  surface. 
Below  that  level,  and  in  the  London  clay  itself,  the  plates 
were  put  in  by  underpinning.  All  crevices  at  tho  back  of 
the  plates  are  grouted  up  with  hydraulic  lime  grout,  injected 
under  pressure,  and  the  ic>int9  are  pointed  with  Portland 
cement.  Tho  bottom  of  the  shaft  in  each  case  was  tilled  in 
with  2ft.  Gin.  of  cement  concrete.  All  three  shafts  are  com- 
pleted. (2)  The  construction  of  brickwork  passages  leading 
from  the  shafts  to  the  stations.  Tho  passages  on  tho  entrance 
side  are  S  ft.  3  in.  wide  ;  tho-^e  on  the  exit  side,  where  a  crowd 
may  form  in  front  of  the  lifts,  are  13  ft.  Hin.  wide.  All 
these  passages  are  built  of  brindled  brickwork.  A  length  on 
the  eastern  side,  and  part  of  tlje  western,  has  been  built  up  to 
the  present.  (3)  The  construction  of  twostation  tunnels,  each 
21ft.  diameter  and  325  ft.  long.  The  down-line  (southern) 
tunnel  is  in  process  of  construction  by  means  of  a  shield. 
The  tunnel  is  constructed  of  cast. iron  segments,  tho  iron  being 
IJin.  thick  and  the  flanges  7  in.  deep.  Length  driven  is  52 
yards.  Tho  up-lino  tunnel  shield  is  being  moved  into  the 
face.  (4)  The  construction  of  the  main-lino  tunnels.  There 
are  separate  tunnels  for  each  line ;  the  down-line  tunnel 
towartis  Marble  Arch  has  been  built  for  a  length  of  about  230 
yards,  the  total  length  intended  to  be  driven  from  this  station 
being  about  600.  A  break-up  has  been  formed  for  the  driv- 
ing of  the  np-tunncl,  and  the  shield  is  just  started.  These 
main-lino  tunnels  are  11  ft.  (Jin.  internal  diameter;  the  plates 
being  J  in.  thick,  with  4  in.  llanges. 

TEMPORARY    WORK. 

As  the  passenger  passages  at  this  station  run  above  the 
rail  levels  in  the  tunnels,  they  are  not  available  for  working 
purposes.  A  temporary  passage,  8  ft.  diameter,  has  there- 
fore been  driven  from  tho  bottom  of  No.  1  23-ft.  shaft. 
Break-ups  were  formeil  from  this  to  the  main-lino  tunnel, 
where  a  15-ft.  chamber  was  built  in  which  to  erect  the 
11-ft.  8-in.  shielil.  A  second  break-up  was  made  to  a  2.5-fl. 
clmmber,  in  which  tho  21-ft.  shield  now  ilriving  was  erecleil. 
By  a  continuation  of  the  temporary  passage  towards  the  up 
line  and  a  third  broak-up  a  second  25-ft.  chamber  has  boon 
built,  in  which  a  second  21-ft.  shield  is  at  present  in  course 
of  erection. 

PLANT. 
Aboveground  Plant. — This  consists  of  a  40  horse-powor 
boiler  working  an  air-compreesor  and  two  sets  of  engines  and 
dynamos.  Compressed  air  at  a  pressure  of  50  lb.  per  inch  is 
supplied  fur  use  in  grouting  purposes,  for  ventilating  I  he 
tunnel,  and  for  working  the  air  pumps  ou  the  small  shields. 
The  compressor  is  12  in.  diameter  by  18  in.  stroke,  by  Messr.^. 
Slee  &  Co.,  Earlestown.  Tho  engines  for  working  the 
dynamos  are  vertical  compound  central  vidve  engines,  7  in. 
and  12  in.  by  6  in.,  running  at  UK)  revolutions.  The  dynamos 
are  run  at  a  speed  of  bUO  revolutions,  giving  1(X)  ampi'^res  and 
2U0  volts.  These,  aa  well  as  the  un'dergiouhd  electrical  work, 
have  been   supplied  by  Messrs.  Ernest  Scqtt   4  Muuutnin, 
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Limited,  Nowcastle-on-Tj-ne.  The  lifting  and  lowering  of 
tho  materials  from  and  to  the  tunnels  is  done  by  a  hydruulio 
jigger  worked  from  the  mains  of  the  London  Hyilraiilie 
Power  Company.  The  ram  is  10  ft.  long  bv  12  in.  diameter, 
and  multiplied  ten  to  one,  and  suitable  for  a  lift  of  l(X)ft. 

Underground  Plant.— Tho  shield  for  ilriving  the  small 
tunnel  is  12  ft.  8  in.  external  diameter.  The  rams  for  pushing 
the  shield  forward  are  six  in  number,  each  7  in.  diameter,  ami 
at  a  pressure  of  1  ton  per  square  inch  give  a  total  pressure  of 
2.30  tons.  One-half  of  this  is  nsually  sufficient  to  move  the 
shield.  Pressure  is  supplied  by  a  direct-acting  pump  driven 
by  compressed  air.  Ten  of  these  shields  are  at  work  on  the 
contract  and  five  more  under  construction.  The  shield  for 
driving  the  large  station  tunnel  is  22ft.  Sin.  diameter.  There 
are  twenty-two  pushing  rams  7  in.  diameter,  which  at  a 
nuiiimum  ]ire3snre  of  1  ton  per  inch  give  a  total  pressure  of 
840  tons.  One-third  of  this  is  usually  required.  There  are 
also  five  rams  for  supporting  the  face  of  the  excavation.  Two 
hydraulic  erectors  are  ni*ed  for  placing  the  iron  in  jwsition. 
Pressure  is  supplied  by  a  three-throw  electric  pump.  Two 
of  these  shields  are  at  work  on  the  contract  and  two  more  in 
course  of  construction.  All  the  shields  have  been  supplied 
by  Messrs.  Markham,  of  Chesterfield. 

It  will  be  remembered  that  in  our  last  issue  wo  concluded 
our  report  of  Thursday's  proceedings,  including  the  annual 
dinner  on  that  evening.  When  the  conference  broke  up  on 
Thursday  afternoon  it  had  been  arranged  that  Mr.  Silcock's 
jiaper  on  "  Tramway  Haulage,"  which  we  printed  last  week, 
should  be  taken  as  read  overnight  and  discussed  tho  following 
morning.  On  assembling  at  10.30  on  Friday  morning,  the 
conference  immediately  proceeded  with  the 

DiscrssioN  OF  Mr.  Silcock's  Papkb. 

Mr.  PRiTcnABD  (Birmingham)  moved  a  vote  of  thanks  to 
Mr.  Silcock  for  his  interesting  and  instructive  paper,  in 
which  allusion  had  been  made  to  tramways  with  which  he 
(the  speaker)  had  been  professionally  connected.  Horse 
and  steam  traction  had  been  condemned,  and  that  was  qnite 
right  where  there  were  steep  gradients.  Though  he  (Mr. 
Pritchard)  had  laid  down  steam  tramways  he  could  not  say 
very  much  in  their  favour.  He  did  not  tliink  the  horse  quite 
condemned  to  extinction,  but  generally  he  agreed  with  Xfr. 
Silcock.  In  Birmingham  8J-(on  engines  had  done  the  best 
work,  and  those  made  by  Kitson  &  Co.  were  the  best.  It  was 
thought,  however,  that  they  were  not  doing  the  best  work 
possible,  and  a  Manchester  firm  were  instructed  to  make 
some  engines,  which  did  good  work  but  weighed  13}  tons  and 
injured  tho  roads.  The  intention  in  Birmingham  was  to  dis- 
pense with  steam  engines,  and  a  compauy— a  Canadian 
syndicate — had  been  formed,  who  proposed  to  substitute 
electricity  as  tho  motive  power.  He  had  reason  to  know 
something  of  the  proivosal,  iis  ho  had  been  engaged  to  advise 
the  corporation  in  conjunction  with  tho  city  survevor.  The 
original  intention  had  been  to  have  the  overhead  svstem  of 
electric  traction,  but  the  corporation  objected  on  the  ground 
that  poles  wore  unsightly,  especially  if  tho  whole  mileage 
were  so  worked ;  so  it  fell  to  the  city  surveyor  to  advise  the 
coriioration,  ond  ultimately  the  latter  said' that  they  weald 
not  permit  tho  system  in  the  centre  of  tho  town,  but  must 
have  the  subway  or  conduit,  with  the  wires  below  the  sur- 
face of  the  road.  .\  committee  was  appointed  lo  make  care- 
ful inspection  of  nearly  all  tho  systems  in  vogue  on  (he  Con- 
tinent, and  came  back  with  the  conviction  that  the  conduit 
system  was  the  only  one  for  Birmingham.  The  ciiv  sur- 
veyor was  largely  responsible  for  advising  the  oommittee  in 
the  preparation  of  the  report.  Tho  system,  however,  wiis 
found  too  costly  for  the  company,  and  till  the  end  of  tho 
lease  they  would  have  to  put  up  with  horse  traction.  Tho 
city  surveyor  undoubtedly  advised  his  rorixiration  rightlr. 
In  Birmingham  they  hiid   had  experience  of  more  thon  oiie 
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form  of  traction,  and  the  cable  there  had  been  one  of  the 
mogt  successfal  lines  in  this  country.  He  did  not  agree 
with  Mr.  Silcock  in  his  comparison  with  electric  traction. 
They  mnst  consider  the  cost  of  prodaction,  the  surplus  and 
the  receipts  per  mile.  Over  3  miles  of  cable  route  there  had 
been  as  much  as  £20,000  per  annum  available  for  dividend. 
In  his  objections  to  cable  traction  the  author  was  right  in 
the  main,  though  he  (Mr.  Fritchard)  would  not  go  quite  so 
far.  As  to  the  disastrous  results  of  a  broken  cable,  a  cable 
ought  not  to  be  broken  if  it  were  watched  and  the  defects 
remedied  in  time.  That  objection  did  not  apply  to  electri- 
city, which  most  engineers  favoured.  In  Leeds  the  cost  was 
in  favour  of  electricity,  and  after  his  recent  experience  in 
the  United  States  and  all  over  the  Continent  he  would  not 
recommend  any  other  system.  In  America  12  per  cent, 
gradients  were  negotiated  on  the  overhead  trolley  system, 
the  ears  stopping  and  starting  with  the  greatest  ease.  Over- 
head electricity  was  nndoubtedly  the  cheapest  form  of  elec- 
tric traction,  but  in  his  opinion  the  condnit  system  was  the 
best,  and  higher  terms  and  longer  leases  should  be  given 
to  companies  willing  to  substitute  that  system  for  other 
modes  of  traction. 

Mr.  Price  seconded  the  vote  of  thanks,  and  said  he  had 
gone  with  a  deputation  to  the  Continent,  and  had  examined 
nearly  every  system  in  Paris,  Berlin,  Brussels,  Hanover, 
Buda-Peslh  and  other  cities.  In  Paris  there  were  different 
modes  of  traction.  Some  steam  motors  there  had  struck 
them  favourably,  but  there  had  been  complaints  on  account 
of  the  fumes.  The  accumulator  system  was  also  in  vogue 
there,  but  in  Birmingham  the  system  would  have  proved 
very  expensive.  The  car  and  accumulator  combined  would 
weifh  9^  tons.  In  Hanover  they  had  the  accumulator  system 
witli  the  overhead  trolley,  but  it  was  a  level  city.  The  ac- 
cumulators were  fed  from  the  trolleys  while  the  cars  were 
running.  He  quite  agreed  with  the  conclusion  that  the  over- 
head system  would  not  do  in  Birmingham.  The  company 
had  been  offered  special  terms  to  put  their  wires  underground. 
They  had  now  in  the  city  13  miles  of  underground  wires,  and 
hoped  in  a  few  years  to  have  no  overhead  wires  at  all.  In 
speaking  of  cable  traction  the  author  had  said  that  there  was 
very  little  noise  on  the  road,  but.  from  his  own  observation 
he  did  not  find  that  was  so,  as  there  was  considerable  de- 
preciation of  property.  Otherwise  it  was,  no  doubt,  a  very 
economical  and  effective  form  of  traction.  In  Birmingham 
their  conclusions  had  been  in  favour  of  underground  conduits, 
but  even  if  it  had  not  been  so  they  would  not  have  adopted 
the  overhead  system.  Underground  conduits  were  expensive, 
but  in  the  later  negotiations  they  had  offered  to  the  company 
the  best  terms  they  could.  Mr.  Silcock  did  not  give  the 
dimensions  of  the  conduit  to  which  he  referred.  He  had 
estimated  the  total  cost  of  a  tramway  on  the  conduit  system 
at  £10,000  a  mile,  and  he  still  adhered  to  those  iignres.  He 
went  on  the  same  lines  as  Mr.  Pritchard,  and  did  not  agree 
with  some  of  Mr.  Silcock's  conclusions.  The  overhead  system 
would  not  do  in  Birmingham,  and  they  must  consider  the  cir- 
cumstances of  each  town. 

Mr.  CocKRiLL  (Great  Yarmouth)  mentioned  that  he  had 
just  reported  to  his  council  on  the  subject  of  tramways, 
and  had  recommended  the  overhead  system  of  electric 
traction.  There  would  be  4  miles  of  line,  at  a  total 
estimated  cost  of  £39,000,  and  he  was  pleased  that  his 
estimate  was  within  £50  of  that  given  by   Mr.  Silceck. 

Mr.  LoBLEY  (Hanley)  said  that  six  years  ago  he  had 
examined  electric  lines  in  America,  some  of  them  with  very 
steep  gradients.  Although  prejudiced  against  the  over- 
head system  when  he  went  there,  he  had  not  been  twenty- 
four  hours  in  Boston  before  he  had  ceased  to  notice  the 
wires.  Latterly  the  network  had  been  very  much  improved. 
As  to  gauge,  which  was  not  touched  upon  in  the  paper, 
he  had  travelled  on  lines  of  less  than  4  ft.,  and  he  had  come 
to  the  conclusion  that  4  ft.  should  be  the  minimum.  When 
less  the  inconvenience  was  great.  As  a  rule  they  now  found 
either  the  central  pole  with  two  brackets  or  the  single  pole 
with  an  overhanging  bracket  as  in  Walsall  and  Bristol,  but 
the  two-pole  system  was  not  obsolete.  In  his  district  they 
had  the  two  poles  with  span  wire.  He  had  himself  tried 
to  get  the  single  pole  with  bracket,  as  he  thought  it  better 
for  streets  with  varying  gradients,  but  he  was  not  able  to 
induce  the  company  and  the  engineer  to  adopt  the  system. 
It  was  claimed  as  an  advantage  over  the  double  poles  and 
span  wire  over  the  single  pole  and  bracket  that  there  was 
not  so  much  movement,  that  the  position  was  better  kept, 
and  that  a  better  contact  was  made  where  the  span  wire 
crossed  the  street.  With  the  single  pole  contact  was  some- 
times very  difficult.  With  the  single  wire  the  trouble  was 
to  make  the  junctions  and  take  the  current.  At  Hanley  the 
wires  were  2  in.  apart,  and  the  up  and  down  wires  were 
kept  quite  distinct. 

Mr.  J.  T.  Eayrs  (Birmingham)  said  the  subjects  of 
mechanical  traction  had  opened  up  a  great  deal  of  con- 
troversy, and  arguments  might  be  advanced  against  almost 
any  system.  Ue  quite  agreed  with  Mr.  Price  that  the 
system  to  be  adopted  depended  upon  the  special  circum- 
gtancos  of  each  town,  and  that  they  could  not  lay  down  one 
general  principle  suitable  for  every  place.  The  circumstances 
at  Birmingham  were  quite  peculiar,  and  the  conclusions  of 
the  committee  would  no  doubt  answer  admirably  for  that 
city.  In  smaller  towns  the  great  expense  of  putting  down 
underground   conduit  systems  would  be  fatal,   and  scarcely 


any  company  could  stand  the  great  expense.  There  would 
be  no  return  to  the  shareholders,  and  the  convenience  to  the 
public  would  be  greatly  crippled.  A  system  which  com- 
bined efficiency  and  cheapness  was  best  for  the  public,  both 
as  to  quicker  services  and  cheaper  fares.  He  wished  to 
refer  to  one  or  two  points  in  Mr.  Silcock's  conclnsions. 
The  slot  in  the  cable  system  was  described  as  a  great 
objection,  but  he  (Mr.  Eayrs)  did  not  find  that  it  was  any 
nuisance  whatever.  He  went  over  a  cable  line  in  Birming- 
ham every  day,  and  cyclists  did  not  find  that  any  incon- 
venience, but  rather  the  reverse.  The  width  was  5  in. 
One  objection  to  the  overhead  trolley  system  had  not  been 
mentioned — namely,  sparking,  which  took  place  both  at  the 
rails  and  at  the  trolley  poles.  On  the  Wednesbury  and 
Walsall  lines  there  was  a  great  deal  of  sparking  at  the  wires 
when  passing  the  poles,  and  there  was  also  much  sparking  in 
wet  weather  and  when  the  rails  were  dirty.  It  was  a  source 
of  danger,  especially  to  horses  at  night  time.  The  ears  were 
lit  by  the  electric  current,  and  when  that  was  disconnected 
the  current  was  cut  off  and  the  cars  left  in  darkness,  which 
was  a  great  inconvenience.  The  overhead  trolley  system 
was  the  cheapest  at  present.  It  was  very  efficient,  and  was 
the  proper  system  to  adopt  in  a  great  many,  if  not  the 
majority,  of  towns. 

Mr.  Harpue  (Cardiff)  also  pointed  out  that  conditions 
varied  in  different  towns.  In  rural  districts  the  overhead 
system  might  be  best,  bat  he  did  not  know  how  it  could  be 
tolerated  in  a  large  and  busy  town.  He  was  certain  that  if 
adopted  for  the  busy  parts  of  Cardiff  it  would  not  long  be 
tolerated  ;  but  a  final  decision  had  not  yet  been  arrived  at. 
In  certain  districts  it  might  be  adopted,  but  he  hoped  his 
council  would  not  decide  in  its  favour.  He  thought  the  single 
pole  with  the  wire  on  each  side  was  the  best,  but  where  there 
were  a  number  of  very  sharp  curves  the  very  best  that  could 
be  done  was  very  objectionable.  In  his  opinion  the  question 
of  electric  traction  had  not  yet  been  solved,  and  he  hoped 
that  before  they  constructed  these  lines  in  Cardiff  a  better 
system  would  be  introduced. 

The  vote  of  thanks  having  been  carried  by  acclamation, 

Mr.  SiteocK,  in  reply,  disclaimed  the  idea  that  it  was  pos- 
sible to  dogmatise  as  to  one  system,  and  he  quite  agreed  as 
to  each  case  being  considered  on  its  merits.  Mr.  Pritchard 
and  Mr.  Price  had  disagreed  with  the  view  that  the  overhead 
system  could  be  used  in  the  centre  of  a  large  town,  but  it  de- 
pended very  largely  on  the  width  ot  the  streets.  With  streets 
with  central  poles  and  the  rails  at  a  uniform  distance  apart, 
the  poles  could  be  utilised.  The  system  had  been  adopted  in 
the  centre  of  Leeds,  in  such  thoroughfares  as  Briggate  and 
Boar-lane,  and  no  objection  had  been  made  to  ths  system. 
There  were  many  difficulties  in  connection  with  the  conduit 
system,  especially  to  the  cost.  In  Birmingham  or  Manchester 
they  were  willing  to  pay  for  the  luxury.  Mr.  Pritchard  had 
spoken  of  £20,000  available  for  dividend,  but  that  had  nothing 
to  do  with  receipts.  Whatever  system  was  adopted  the  re- 
ceipts would  probably  be  the  same.  In  the  case  of  a  quick 
service  the  overhead  would  be  better  than  the  cable  system. 
The  weight  of  argument  was  against  the  cable  system.  His 
estimate  for  a  conduit  system  was  £9,.550  per  mile,  and  Mr. 
Price's  estimate  of  £10,000  was  not  a  large  advance.  A  wide 
slot  was  objectionable.  There  was  sparking  in  all  electric 
systems.  It  was  bound  to  be  so  when  the  rails  were  dirty, 
but  there  need  not  be  any  sparking  near  the  rails.  It  was 
true  that  the  lights  had  to  be  turned  out  when  there  was  a 
change  from  one  trolley  wire  to  another,  but  it  lasted  only  a 
few  seconds.  The  lighting  of  cars  by  electricity  was  vastly 
superior  to  the  lighting  of  public  conveyances  by  oil  and  was 
very  much  better  for  reading. 

This  terminated  the  discussion  of  Mr.  Silcock's  paper,  and 

The  Presidknt  then  called  upon  the  reader  of  the  next  paper. 

TRAMWAYS    LAID     IN    ASPHALTE     CARRIAGEWAY 

PAVEMENTS  IN  THE  CITY   OF  BERLIN. 

By    Lewis    H.    Is.\acs,    assoc.in.it.c.e.,    f.r.i.b.a.. 

Surveyor  to  the  Boarrl  of  Works  for  the  Holborn  District,  and  to  the 

Honourable  Society  of  Gray's  Inn. 

[Major  Lewis  H.  Isaacs  has  hold  the  appointment  ot  surveyor  to  the 
Board  of  Works  for  the  Holborn  district  since  the  passing  of  the 
Metropolis  Local  Manaiteraent  Act  in  185.5.  During  that  period  he  has 
seen  what  may  bo  described  as  a  complete  metamorphosis  effected  in  the 
district  under"his  charge  by  the  e.vecution  of  some  of  the  larger  street 
improvements  which  have  taken  place  in  London.  It  is  his  boast  that 
he  has  almost,  if  not  entirely,  reconstructed  the  whole  of  the  public 
sewers  in  that  district,  with  tangible  results  in  the  improved  health  of 
the  inhabitants  and  the  consei|iient  lowering  of  the  death  rate.  Since 
the  death  of  Colonel  Haywood,  the  late  engineer  of  the  City  Commission 
of  Sewers,  Major  Isaacs"  has  been  one  of  the  oldest,  if  not  the  oldest,  of 
the  municipal  engineers  and  surveyors  in  the  metropolis.  'Besides  his 
works  as  a  public  engineer,  he  has  also  contributed  to  the  architectural 
appearance  of  London  by  the  erection  of  many  public  edifices,  built 
from  the  designs  of  his  partner,  Mr.  H.  L.  Florence,  and  himself, 
notably  the  Holboru-viadiict  station  and  hotel— the  City  terminus  ol 
the  London,  Chatham  and  Hover  Railway— the  Holborn  town  hall,  the 
Paddington  public  baths  and  washhouses,  the  Hotel  Victoria,  and 
quite  recently  the  Coburg  hotel,  in  Carlos-place,  Grosvenor-square,  W., 
the  iiiaugnriitioii  of  whiili  look  place  about  Christmas  last.  At  the 
general  elect  icm  of  1«S6  the  luujor  successfully  contested  the  Walworth 
division  of  the  borough  of  Newinylon  in  the  Conservative  interest,  and 
at  the  general  election  111  the  following  year  he  was  again  returned  for 
the  same  division.  At  that  of  18!)2,  however,  he  lost  his  seat  by  a  com- 
pamtively  small  majority. J 

Consequent  on  the  pro.suutation  of  a  nunioronsly-signoil 
memorial  from  the  occupiers  of  premises  in  Theobulds-road, 
urging  the  Board  of  Works  for  the  Holborn  district  to  lay 
down  a  noiseless  carriageway  pavement  in  that  thoroughfare 
in  lieu  of  the  existing  granite  setts,  and  a  promise  having 
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been  made  on  the  part  of  the  board  that  the  matter  ghoiiUl 
receive  immediate  and  favourable  conBidoration,  the  author 
deemed  it  hie  duty  to  instiiiuo  inquiries  liow  the  wishoa  of 
the  niemorialista  could  boat  bo  complied  with,  regard  boinf? 
had  to  the  atatutory  rights  of  the  North  Metropolitan  Tram, 
ways  Company  to  run  their  cars  over  the  aurfaco  of  that 
road,  lie  nacortnined  that  the  matter  had  not  only  been 
considered,  but  tho  problem  Imd  been  solved  by  the  municipal 
and  tramway  authorities  in  llio  city  of  Berlin,  and  he  pro- 
ceeded  on  liia  journey  to  (Imt  city  on  Saturday,  the  Kith 
January  last. 

The  distance  being  considorablo  and  tho  weather  exceed- 
ingly severe,  he  determined  lo  break  the  jonrney  outwards 
by  stoppinp  at  Uruasols  and  Cologne,  ami  on  liia  return  to 
visit  lland)urff,  in  nil  of  wliich  cities  he  was  informed  that 
tramway  works  both  novel  ami  important  in  character  had 
rooeiitly  been  executed,  and  be  may  here  state  that  ho  wa« 
well  repaid  for  tho  e.vtra  time  and  trouble  consei|uonlly  in- 
volved. He  foun<l,  however,  that  the  mode  of  working  rather 
than  the  construction  of  tljo  tramways  in  these  three  cities 
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were  the  matters  calling  for  obsetvation  and  report  on  his 
part,  for  tho  employment  of  noiseless  pavements  has  not 
made  mnch  progress  as  yet  in  any  of  them.  Hiussels  indeed, 
owing  to  its  aurfaeo  levels,  is  practically  debarred  from  the 
use  of  asphalte  as  a  ptiviii!.'  material,  for  not  only  is  it  a  hilly 
city,  but  those  hilla  are  both  long  and  steep. 

It  may  be  staled  brielly  that  the  employment  of  horses  for 
the  haulage  of  tranicars  is  ra|)idly  disappearing  in  the  cities 
the  author  has  recently  viaitecj,  and  electricity  is  the  motor 
now  generally  adopted.  He  is  assured  that  it  is  cheaper  than 
traction  l)v  h-.r^^ey,  ntul  the  mutiicipal  authorities  encourage 


■team,  which  is  sach  a  terror  lo  horses,  and  the  vapour  f;>veu 
off  by  petroleum  are  both  avoided.  Ho  found  also  that  the 
overhead  system  of  snpplying  electricity  is  apparently  tha 
one  which  finds  most  favour,  though  it  must  bo  confessed 
that  the  appearance  of  tho  st recti  and  roads  is  not  iraprorod 
by  its  adoption. 

Of  tho  four  cities  the  author  visited  Berlin  is  pre-eminently 
tho  one  most  suited  for  intra  mural  communication  by  means 
of  tramways.  Its  s«rfuee.  like  that  of  the  entire  -State  "f 
Brandenberg,  is  almost  a  dead  level,  and  the  inhabilants  of 
tho  city  have  not  been  slow  to  avail  themselves  of  the  natural 
tulvantoges  thus  afforded  for  jtleasant  and  cheap  conveyance 
through  the  el  reel  a  of  tho  capital  and  its  ouburbs. 

They  have  also,  in  the  plodding  but  thorough  manner  of 
the  German  race,  addresaed  thcmsclveB  to  the  solution  of  the 
priiblem  how  to  combine  tho  advantages  of  an  agreeable  and 
cheap  means  of  locomotion  with  a  sanitary  and  noiseless 
pavement,  and  from  what  the  author  saw  in  Berlin  he  think* 
they  may  bo  cougratulateil  upon  succeeding  in  so  doing. 
Since  ho  was  last  there,  aoine  live  or  six  years  ago,  the  city 
has  grown  very  much,  and  tho  number  of  its  inhabitants  now 
atanda  as  high  as  l,li(T<VKi<>. 

By  the  coiirteay  of  Mr.  I.outh,  the  representative  of  the 
Nenchatel  Asphalte  Company  in  Berlin,  the  author  has  been 
favoured  with  tho  following  statistics: — 

"The  city  of  Berlin  in  round  figures  has  a  carriageway 
area  of  about  l,r)lXJ,lJiJO  moires,  of  which  \J*)OfM)  metres 
are  paved  with  asphalte  and  05,000  square  metres  wiili  wood. 
Taking  the  average  street  to  bo  10  metres  wide  (carraigo- 
jray),  Berlin  would  have  450  kilometres  of  streetway,  of 
which  150  kilometres  would  be  paved  with  asphalte." 

"  According  to  the  statement  of  the  chief  engineer  of  the 
Berlin  Tramway  Company,  they  liavo  about  VO  kilometres 
of  tramway,  and  as  it  is  mostly  double  line  you  m.iy  say  200 
kilometres  of  streetway  with  trams  are  laid  therein." 

On  the  day  after  his  arrival  in  Berlin  tho  author  availed 
himself  of  an  introdnction  which  he  possessed  to  llotr  Dr. 
Hobrecht,  tho  chief  engineer  to  tho  municipality,  and  by  him 
w.is  presented  to  llerr  Baurath  Gottheiner,  chief  of  his  staff, 
to  whom  is  allocated  the  entire  direction  and  control  of 
the  whole  of  tho  tramways  within  the  municipal  area.  The 
author  learned  from  tho  last  named-gentleman  that  the 
system  which  was  being  tried  when  he  last  visited  the  city 
of  minimisinsr  the  wear  and  tear  of  the  paving  material  next 
tho  tram  lails — n;.,  the  placing  on  each  side  of  the  rail  of 
pieces  of  stone  about  4  in,  wide  and  of  a  depth  equal  to  that 
of  the  rail  it.3elf,  similar  in  fact  lo  the  edge  curb  used  in 
London  footways,  had  been  tried  but  without  snccesa,  that 
these  pieces  of  stone  were  being  gradually  removed  and  an 
altogether  new  system  introduced. 

This  new  system  was   mainly,  if  not  entirely,  dependent 
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its  use  beeauso  it  is  so  much  more  cleanlj  so  far  as  tho  snrfaco 
of  the  streets  is  concerned.  In  illustration  of  what  is  hei-o 
stated  in  regard  to  the  action  of  the  munieipal  authorities  in 
this  matter,  the  author  nuiy  mention  that  as  the  omceaaion 
lo  llm  larger  of  the  two  tramway  st!rviet»s  in  Berlin  is  about 
to  lapse,  it  has  been  intitnaied  to  the  direetora  of  that  com- 
pany that  tho  concoasion  will  not  bo  renewed  unless  horse 
iruetion  ia  done  away  with  aial  another  motor  substituted. 

Steam  aa  a  motor  has  been  tried,  but  has  failed  to  give 
satisfaction,  and  in  no  single  instance  did  the  author  find 
petroleum,  gas  or  oomprossed  air  employed.     Tho  noise  of 


upon  tho  absolute  rigidity  of  tho  trnm  mils.  No  moTcment 
or  vibration  in  them  ia  permissible,  and  lo  effect  Ihnl  desi- 
deratum a  rail  ia  used  of  which  the  author  has  made  n  sec- 
tional di'nwing. 

From  this  it  will  bo  pereeivod  that  the  depth  of  metal  from 
tho  top  of  the  rail  to  the  under  side  of  the  bottom  flange  is 
(iin.,  that  the  width  of  the  latter  is  1^  in.,  and  the  width  nt 
top,  including  the  groove  in  which  tho  tiango  of  the  wheel 
runs,  ia  \\  in. 

This  rail  is  known  iis  tho  "  Phicnix."  It  is  rolled  nt 
Osnabiiick  in  Germany,  and   hna  been  adopted  in  Kngland, 
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I^  is  in  fact  the  rail  now  laid  down  in  the  Theobalds-road, 
with  one  or  two  Tariatioiis,  but  these  variations  are  most  im- 
portant. 

The  rail  used  in  England  is  7  in.  deep  instead  of  6  in.  as 
in  Germany,  to  suit  the  size  of  the  granite  setts  in  which  it 
is  embedded. 

This  extra  depth  is  an  advantage,  as  tending  to  increase 
the  solidity  of  the  rail.  In  Berlin,  however,  the  fish  plates  for 
each  length  of  rail  are  bolted  together  six  times,  whilst  in 
London  for  the  same  length  only  four  bolts  are  used.  This 
to  a  large  extent  accoants  for  the  extra  rigidity  of  the  Berlin 
rail  as  compared  with  the  London  one. 

The  method  of  placing  the  rails  in  conjuotion  withasphalte 
pavement  is  as  follows  :  The  bottom  flange  of  the  rail  rests 
upon  a  layer  of  mastic  asphalte  J  in.  thick,  and  the  same 
material  (mastic)  2  in.  wide  is  placed  next  the  upper  flange 
and  on  each  side  thereof,  the  theory  being  that  the  mastic 
acts  as  a  cushion  or  buffer,  and  receives  the  vibration  (if  any) 
which  may  be  occasioned  by  the  passage  of  the  tramcars  or 
the  ordinary  wheel  traffic  proceeding  over  the  surface  of  the 
road. 

The  author  has  shown  in  section  the  tram  rails  so  laid  in 
asphalte  according  to  the  system  which  now  prevails  in  Berlin, 
and  he  has  also  prepared  a  drawing  showing  the  manner  in 
which  the  fish  plates  are  bolted  together  in  the  tramways 
recently  constructed  in  that  city. 

The  result  of  this  method  of  dealing  with  the  subject  after 
two  years'  experience  is  most  excellent.  There  is  no  di* 
integration  of  the  asphalte  next  the  edges  of  the  rails,  with 
the  consequent  destruction  of  the  compressed  asphalte  form- 
ing the  paving  of  the  remainder  of  the  roadway.  But,  as  the 
Berlin  engineers  impressed  upon  the  author,  everything 
depends  upon  the  rigidity  of  the  rails.  Unless  that  can  be 
obtained  the  whole  system  fails,  but  the  author  sees  no  reason 
why  that  which  has  been  accomplished  in  Berlin  should  not 
be  accomplished  in  London. 

Allowance  must,  of  coarse,  be  made  for  the  difference  in 
volume  of  the  street  traffic  of  Berlin  and  that  of  London. 
It  is  almost  unnecessary  to  say  that  the  traffic  of  the  former 
city,  though  by  no  means  small,  does  not  even  approximate 
to  that  of  the  latter,  either  as  regards  the  number  of  the 
vehicles  or  the  weights  cai'ried  therein.  The  driving  pace 
is  more  sharp  in  Berlin  than  in  London. 

Private  as  well  as  hackney  carriages  are  driven  in  Berlin 
at  a  pace  which  in  London  would  render  those  concerned 
amenable  to  a  charge  of  furious  driving,  to  the  common 
danger  of  both  vehicular  and  pedestrian  traffic. 

It  should  also  be  noted  that  the  practice  which  prevails  in 
London,  of  the  ordinary  street  vehicular  traffic,  other  than 
the  tram  cars,  using  one  or  both  of  tram  rails  for  facilities 
of  draught,  is  not  allowed  in  Berlin,  and  the  police  are  in- 
structed to  take  into  custody  any  one  offending  in  this  par- 
ticular. Now  a  police  instruction  in  the  citj'  of  Berlin  is  not 
a  mere  matter  of  form,  to  be  obeyed  or  disobeyed  at  the 
pleasure  of  those  concerned,  and  for  result  it  may  be  noted 
that  the  omnibuses,  carts,  cabs  and  carriages  keep  to  the 
breasts  of  the  road,  the  crown  being  reserved  almost  for  the 
exclusive  use  of  the  tramcars. 

Reverting  to  the  requisition  or  memorial  of  the  inhabitants 
of  Theobalds-road,  and  assuming  for  the  moment  that  it  is 
practicable  to  lay  tramway  rails  in  asphalte  without  conse- 
quential destruction  of  the  paving  material,  we  have  now  to 
address  ourselves  to  the  consideration  of  the  question,  how 
it  is  possible  under  existing  conditions  to  effect  the  change 
in  the  Holborn  district,  say,  for  a  commencement,  in  Theo- 
balds-road. 

The  conditions  under  which  tramways  are  laid  down  in 
Berlin  and  London  are  widely  different.  In  Berlin  the  muni- 
cipal authority  is  supreme. 

It  can  and  does  control  the  original  construction  and  the 
subsequent  maintenance  of  the  tram  rails,  and  the  paving  in 
juxtaposition  therewith,  absolutely  arid  without  appeal  from 
any  of  its  decisions  in  regard  thereto.  Needless  to  say,  a 
very  different  state  of  things  prevails  here. 

The  author  has  reason  to  believe,  however,  that  the  North 
Metropolitan  Tramways  Company,  to  whom  the  line  in 
Theobalds-road  belongs,  would  not  be  indisposed  to  meet  in 
an  equitable  spirit  any  approach  on  the  part  of  the  paving 
authority  to  effect  a  change  in  the  paving  of  that  road,  which 
would  lead  the  frontagers  no  longer  to  look  upon  the  tram- 
way as  the  cause  of  a  nuisance  which  is  fast  becoming  un- 
bearable. 

A  most  desirable  altei-ation  of  the  existing  conditions  as  to 
the  maintenance  of  the  street  paving  could  also  be  effected. 

Instead  of  having,  as  now,  two  authorities  over  the  main- 
tenance of  one  roadway,  terms  might  be  arranged  under 
which  the  sole  charge  of  the  road  surface,  excepting  of  course 
the  tramway  rails,  should  be  vested  in  the  board  of  works. 
Then  would  disappear  the  anomaly  now  existing  that  the  road 
authority  is  dependent  upon  the  co-operation  or  otherwise  of 
a  trading  company,  whether  the  paving  of  the  roadway  in 
which  a  tramway  is  laid  is  to  be  maintained  in  a  jiroper  con- 
tion  for  ordinary  vehicular  traffic  or  otherwise. 

The  author  has  received  a  letter  from  the  chief  engineer 
to  the  municipality  of  Berlin,  of  which  tho  following  is  a 
I'anslatiou ; — 


"  Municipal  Buildings,  Berlin, 

"  January  28,  1S97. 
"  With  reference  to  the  interview  which  yon  had  with  Mr. 
Gottheiner,  architectural  councillor,  we  beg  to  confirm  that 
since  1880  tram  lines  have  been  paved  very  extensively  here, 
and  in  many  of  our  main  arteries  of  traffic,  such  as,  for  in- 
stance, '  Leipziger-strassc,'  '  Konig-strasse '  and  '  Friedrich- 
strasse,'  with  asphalte  pavement,  and  we  have  not  so  far  had 
any  cause  to  think  of  abandoning  this  system.  Up  to  a  very 
few  years  ago  the  building  in  of  the  rails  into  the  asphalte 
pavement  was  effected  by  facing  'the  rails  on  either  side  by 
granite  '  sleepers,'  15  to  16  centimetres  wide,  by  15  to  17 
centimetres  high,  and  bringing  the  compressed  asphalte  up 
to  this  edging  of  stone.  The  tramway  company,  who  ac- 
cording to  the  existing  agreements  are  bound  to  maintain 
this  pavement  within  and  between  the  rail  tracks,  as  well  as  to 
a  width  of  70  centimetres  on  either  side  beyond  the  metals, 
at  their  own  expense,  requested  us  three  years  ago  to 
dispense  in  future  with  the  granite  bordering  along  the 
rails.  As,  in  view  of  the  great  extent  of  asphalte-paved 
roads,  the  maintenance  of  the  old  arrangement  proved  very 
expensive,  and  as  in  consequence  of  the  introduction  of  a 
more  substantial  and  firmer  tramway  superstructure,  this 
arrangement  was  no  longer  required.  In  the  case  of  siding 
points  and  tramway  crossings  only  the  bordering  with  stone 
sleepers  would  be  adhered  to  in  future,  because  in  these 
parts  of  the  structure  it  was  not  feasible  to  ensure  the  same 
amount  of  stability  as  in  the  case  of  ordinary  rails,  but,  on 
the  other  hand,  the  company  proposed  to  increase  the  dimen- 
sions of  the  stone  bordering  in  these  cases  from  19  to  20 
centimetres  in  width  and  from  17  to  18  in  height. 

"  We  agreed  to  this  proposal  with  the  proviso  that  in 
future,  until  future  notice,  we  should  dispense  with  the  use 
of  stone  borderings  wherever  an  iron  superstructure  system 
with  a  rail  15'5  centimetres  high,  and  laid  on  the  system  of 
alternate  or  non-coincident  rail-joints  is  used.  We  have, 
moreover,  permitted  the  tramway  company,  should  they 
think  it  desirable,  to  join  the  asphalte  pavement  to  the  rail 
by  a  narrow  strip  of  mastic  instead  of  compressed  alphalte. 

"  We  beg  to  remark  in  conclusion  that,  according  to  the 
experience  hitherto  gained,  dispensing  with  the  stone  edging 
and  carrying  the  asphalte  immediately  up  to  the  rail  itself 
has  not  given  rise  to  any  inconvenience  or  complaint." 

The  author  cannot  close  this  paper  without  expressing  his 
sincere  thanks  to  the  chief  engineer  of  the  municipality  of 
Berlin,  and  to  the  head  of  his  staff,  as  also  to  the  engineer 
of  the  elder  and  larger  of  the  two  tramway  services  in  that 
city,  "  die  grosse  Berliner  pferde  Eisenbahn,"  for  their 
courtesy  and  kindness  in  placing  at  his  disposal  all  the 
models  and  drawings  in  their  possession  to  illustrate  the 
many  points  upon  which  he  sought  information. 

So  far  from  deeming  it  a  trouble,  they  took  pains  to  assure 
him  they  considered  themselves  flattered  by  a  visit  from  an 
English  architect  and  engineer,  with  the  object  of  being 
advised  and  assisted  by  them  in  a  matter  of  such  public 
importance. 

Discussion  of  Major  Is.iacs'  Paper. 
Mr.  H.  P.  BoULNois  (Liverpool)  proposed  a  vote  of  thanks 
to  Major  Isaacs  for  his  paper,  and  expressed  an  opinion  that 
the  renewal  of  such  a  rail  must  be  exceedingly  troublesome 
and  costly.  The  whole  of  the  concrete  would  have  to  be  cut 
out  with  a  cold  chisel.  He  could  see  no  particular  advantage 
in  having  mastic  asphalte  in  preference  to  compressed 
asphalte,  and  he  thought  the  former  would  wear  more  rapidly 
than  the  latter.  He  quite  agreed  as  to  the  rigidity  of  the 
rail,  as  it  was  a  most  important  point.  The  fish  plates  could 
not  be  too  strong.  The  question  was  one  which  greatly  ex- 
ercised the  minds  of  municipal  engineers  at  the  present  day. 
Mr.  A.  M.  Fowlek  expressed  surprise  that  asphalte  should 
be  employed  in  the  construction  of  tramways.  With  such  a 
system  he  thought  it  would  be  next  to  impossible  to  keep  the 
road  in  repair.  He  quite  agreed  that  the  construction  could 
not  be  made  too  strong.  In  Stockport  they  used  Penmaen- 
mawr  setts.  They  should  be  laid  flush  with  the  rail,  and 
would  wear  for  years.  Mr.  Fowler  then  proceeded  to  de- 
scribe in  detail,  by  the  aid  of  a  blackboard  illustration,  a 
method  of  construction  adopted  by  him  for  preventing  tho 
wearing  of  the  material  next  the  rails  owing  to  the  wheels  of 
vehicles. 

Mr.  Pritciiaei)  thought  the  concrete  arrangement  described 
by  Major  Isaacs  a  great  advantage,  but  he  would  like  to  have 
some  idea  of  the  cost.  He  had  found,  especially  in  connec- 
tion with  steam  engines,  that  it  was  better  to  keep  the  rails 
true  to  gauge.  Here  they  had  7-in.  rails  instead  of  0-in. 
as  in  Germany,  but  they  did  not  secure  rigidity.  That  was 
undoubtedly  a  great  advantage,  but  the  cost  would  be  im- 
mense. In  some  of  their  cities  here  they  found  that  tho 
rails  had  to  be  taken  out  about  once  in  every  three  years. 
In  that  respect  the  Berlin  system  had  a  decided  advantage 
and  was  certainly  calculated  to  keep  the  rails  to  gauge.  He 
agreed  with  Mr.  Boulnois  as  to  the  cost  of  renewing  the  con- 
crete. 

Mr.  J.  Patten  Barber  (Islington)  thought  it  was  abso- 
lutely necessary  to  have  an  improved  system  of  tramway 
construction  in  London.  Major  Isaacs  had  brought  before 
them  a  new  system  of  tramway  construction  applicable  to 
asphalte  roadways.  In  such  a  case  he  (Mr.  Barber)  thought 
it  was  absolutely  necessary  that  the  asphalte  adjoiniug  the 
rail  should  be  mastic,  as  it  would  be  impossible  to  maintain 
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compressed  asphalte  close  to  the  rail  owinff  to  the  vibration, 
which  would  oaase  the  disintegration  of  the  compressed 
asphalte  adjoininf?  the  rail.  It  should  be  mastic  asphalte  for 
a  short  distance  on  either  siile  the  rail  at  least.  Tho  mastic 
asphalte  would  not  wear  so  Ion};  as  the  coifipreasod,  but  it 
would  bo  impossible  to  maintain  the  latter  ai^iinst  the  rail  on 
account  of  the  vibration.  lUf  was  inclined  to  think  that  the 
success  of  the  system  of  constrnction  described  by  Major 
Isaacs  was  entirely  duo  to  thu  police  roKuliiiions,  which  kept 
other  vehicles  off  the  rails.  In  London  they  had  no  such 
regulations.  In  London  the  tramway  would  be  used  by  all 
vehicles,  tho  asphalte  would  wear  away,  and  the  system 
of  prohibiting  vehicles  boiriu;  driven  on  the  tramway  wbuld 
be  found  quite  inapplicabli'.  In  the  method  of  construction 
as  shown  by  tho  cross  section  ho  thought  there  would  be  con- 
siderable resonance  from  tlio  passing  of  the  tramcars,  and 
that  tho  rails,  being  embedded  in  concrete,  would  result  in 
more  noise  by  the  passage  of  tramcars  than  if  granite  setts 
were  used  adjoining  the  rail.s.  Mr.  Boulnois  had  referred  to 
the  difficulty  of  replacing  tlu?  rails,  but  if  setts  were  placed 
on  each  side  of  the  rail  and  grouted  with  bituminous  grout, 
the  top  of  the  setts  finishiii:^'  on  the  underside  of  the  asphalte, 
the  surface  could  bo  broken  up  and  the  setts  adjoining  the 
rails  taken  up  without  disturbing  the  concrete  foundation  of 
the  road  or  of  tho  tramway.  If  such  a  system  wore  adopted 
it  would  be  very  interesting  to  metropolitan  surveyors.  Some 
improvement  was  necessary,  but  so  long  as  tho  ordinary 
traffic  was  allowed  to  go  on  the  rails,  one  wheel  on  one  rail 
and  the  other  wheel  on  thu  setts  adjoining  the  other  rail,  tho 
maintenance  of  a  tramway  and  of  tho  road  immediately  ad- 
joining the  rails  must  be  much  more  dillicult  than  in  Berlin, 
where  the  ordinary  traffic  is  prohibited  from  passing  along 
the  tramway.  He  did  not  think  the  system  described  in  the 
paper  so  suitable  for  tho  metropolis  as  tho  Manchester, 
Stockport  and  Salford  sysU'rn,  but  it  would  be  desirable  to 
try  it.  Mr.  Barber  then  piuceeded  to  describe  a  method  he 
had  adopted  in  the  case  of  streets  in  which  it  was  necessary 
or  desirable  to  havo  the  niinin'.nm  of  noise.  Wood  blocks 
were  placed  adjoining  the  tram  rail,  with  a  watertight  joint 
between  the  wood  and  the  rail.  A  watertight  joint  between 
different  classes  of  materials  was  very  difficult  to  make.  The 
space  between  the  flanges  of  the  rail  flush  with  the  outside 
of  the  rail  was  filled  up  with  a  concrete  of  granite  chippings, 
tar  and  pitch.  Tho  blocks  were  laid  close  up  to  this  and  the 
whole  pavement  grouted  with  bituminous  grout.  The  experi- 
ment was  a  success,  and  the  noise  was  deadened. 

Mr.  J.  Pkke  (Birmingham)  said  that  in  Berlin  the  asphalte 
pavements  were  kept  in  capital  order,  and  the  charater  of 
the  traffic  was  more  like  what  we  should  call  West-End 
traffic,  heavy  vehicles  being  extremely  rare.  With  tho  rail 
used  in  this  country  the  fish  plates  were  often  liable  to  slip. 
In  Salford  and  Manchester  they  had  light  and  not  heavy  cars 
as  in  Berlin.  In  Berlin  they  were  now  altering  the  form  of 
the  rail  entirely. 

Ml'.  Harpcr  (Cardiff)  had  made  independent  inquiries  as 
to  the  Berlin  system,  and  had  come  to  the  conclusion  that  the 
traffic  regulations  were  the  real  cause  of  its  success.  If  a 
vehicle  went  on  the  rails  a  policeman  at  once  stopped  and 
demanded  from  the  driver  a  fine  of  about  2s.  He  failed  to 
see  how  Mr.  Barber's  system  would  facilitate  repairs.  He 
failed  to  see  how  the  setts  could  be  got  out  withoat  break- 
ing through  the  compressed  asphalte  and  the  concrete  in 
addition. 

Mr.  Barber  remarked  that  it  woald  not  be  necessary  to 
disturb  the  concrete. 

Mr.  Harpcr,  continuing,  said  that  if  they  had  to  break 
through  the  asphalte  he  did  not  see  what  was  to  be  gained. 

Mr.  Fowler  remarked  that  a  properly-constructed  rail 
did  not  want  renewal.  In  Manchester  a  tramway  line  had 
been  down  for  twenty-one  years,  and  was  as  good  almost  as 
when  first  put  down. 

Mr.  W.  X.  Blair  (St.  Pancras)  testified  to  the  importance 
of  the  subject  and  agreed  tlial  tho  benefit  in  Berlin  was  due 
to  tho  police  regulations.  He  thought  a  cushion  below  tho 
flange  was  a  very  good  idea.  He  and  Major  Isaacs  were 
jointly  responsible  for  one  of  the  most  troublesome  roads  in 
the  country,  Gray's  Inn-road.  It  was  comparatively  narrow, 
the  traffic  was  heavj-,  and  tho  vehicles  followed  the  triim 
lines.  In  the  Uulborn  part  of  the  thoroughfare  tho  paving 
was  of  granite,  and  in  tho  8t.  Pancras  part  of  wood.  Tho 
reconstruction  of  the  entire  road  had  boon  decided  upon, 
Australian  hard  wood  to  bo  used,  but  they  would  still  have 
the  excessive  wear  next  tho  rail.  Mr.  Fuwlor  had  said  that 
granite  setts  should  not  be  laid  too  high  above  tho  rails. 
He  (Mr.  Blair)  agreed  with  that  they  should  come  a  little 
above  it,  say  ;  in.  The  excessive  wear  next  tho  rail  was  duo 
to  the  skidding  movement.  Tho  wear  was  about  tho  sumo 
in  both  the  granite  and  the  wood  paved  portions  of  the 
road.  He  would  like  M.ijor  Isaacs  to  say  whether  ho  sug- 
gested that  such  a  formmion  of  surface  would  bo  durable  in 
such  a  road  as  Gray's  Inn-road,  having  regard  to  tho  differ- 
ent conditions  of  tralKc.  lie  himself  did  not  think  it  would 
stand  the  traffic. 

A  vote  of  thanks  having  been  nnanimously  awarded, 
Major  Isaacs  said  Mr.  Boulnois  had  hit  the  right  nail  on 
tho  head.  Tho  bedding  of  the  rail  in  the  concrete  wt>ul<l  bo 
a  serious  difticulty  if  the  rail  hod  to  ho  renewed.  .Vs  to  Mr. 
Powler's  remarks,  he  could  only  assure  that  geiitlonnm  that 
rails  had  not  such  a  long  life   in    London  us  in  Manchester. 


Twenty-ono  years  was  out  of  the  question.  Mr.  Barber's 
suggestion  was  worth  remembering.  In  a  matter  of  such 
grave  importance  tliey  would  proceed  very  touiatively. 
There  was  coiisiilernblc  traffic  in  Gray's  Inn-road.  Tin'  now 
method  would  first  be  tried  at  the  west  end  (>(  Tlu^obaM^-ri-ri'l. 
If  successful  it  would  bo  extended  to  the  whole  if  the 
thoroughfare,  and  subsequently  to  Gniy's  Inn-road.  1  ho 
system  was  not  jwrfect,  but  it  had  features  worthy  'if  con- 
sideration. In  Berlin  tho  caro  of  the  streets  was  a  uiaiter  of 
absolutely  tho  first  importance.  In  the  new  system  of  trum- 
"way  construction  there  was  no  indication  in  Berlin  of  failure 
or  of  abrasion  where  the  mastic  asphalte  came  i: 
with  tho  rails.  Tho  police  regulations  in  Berlin  wei 
enforced.  The  tramway  lines  were  kept  exclusivel.  .  .^  ■ 
cars,  and  that  made  all  tho  difference.  In  many  towns  in  this 
country  vehicles  wore  made  to  tho  gauge  of  the  tramway 
lines,  so  as  to  make  use  of  the  rails.  In  Berlin  the  traffic 
was  regulated  by  policemen  on  horseback.  Such  a  system 
was  not  possible  in  this  country,  bnt  it  might  be  an  instruc- 
tion to  the  police  to  keep  vehicles  off  the  rails  except  in  cros- 
sing. His  object  had  been  merely  to  put  before  them  what 
he  had  seen,  but  in  practice  they  might  adopt  Mr.  Fowler's 
system,  which  might  bo  the  correct  one.  He  could  not  very 
well  give  them  particulars  as  to  cost,  as  the  figures  would  he 
valueless  owing  to  the  difference  of  wages  in  this  country. 
The  cost  was  about  10  marks  per  lineal  yard,  which  here 
would  seem  absurdly  small.  If  he  could  lay  such  a  line  at 
12s.  Gd.  per  lineal  yard  in  London  he  would  bo  satisfied.  Ho 
thought  that  mastic  asphalte  was  necessary.  Mr.  Barber's 
remarks  on  the  subject  were  very  pertinent  and  agreed  with 
his  own  experience. 

This  closed  tho  discussion. 

It  was  decided  to  take  the  remaining  papers  as  read.  The 
first  was  tho  very  interesting  and  instructive  paper  con- 
tributed by  Mr.  Kayrs,  dealing  with  a  subject  which  bos  cer- 
tainly not  received,  a  great  deal  of  attention  in  this  country 
— namely,  brick  paving  for  carriageways.  The  paper  elicited 
a  discussion  which  showed  some  diversity  of  opinion,  but 
there  is  reason  to  believe  that  the  results  will  not  be  confined 
to  discussion,  however  useful  that  may  be  in  ventilatihg  the 
subject.  Oue  borough  engineer  has  offered  to  lay  down  a 
brick  paving,  at  a  cost  of  £300,  by  way  of  experiment.  A 
metropolitan  surveyor  has  undertaken  to  lay  down  a  length 
of  the  same  paving  with  granite  on  oue  side  and  wood  on  the 
other,  and  other  surveyors  have  been  inquiring  where  suit- 
able bricks  can  be  got  for  trial.  If  a  new  industry,  even  on 
a  small  scale,  can  be  opened  up,  Mr.  Eayrs  will  have  rendered 
good  service. 

BRICK  PAVING  FOE  CARRIAGEWAYS. 
By  John  T.  Baybs,  m.ixst.c.e. 
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assistant  surveyor  to  the  Llanelly  Local  Board,  where  he  remained  up- 
wards of  three  years.  Here  Mr.  Eayrs  prepared  the  whole  of  the  de- 
tail plans  for  ex'ten.sive  and  important  waterworks,  and,  in  addition  to 
this,  a  great  deal  of  the  responsibility  for  the  management  of  the  town 
was  thrown  on  his  shoulders,  owing  to  the  fact  that  the  surveyor,  Mr. 
Douglas,  was  appointed  engineer  to  the  waterworks,  a  post  which 
Tiractically  monopolised  his  time  and  attention.  Messrs.  Beardmore  & 
Barnes  were  consulting  engineers  to  the  scheme.  Mr.  Eayrs  prepared 
plans  tor  and  earned  out  three  large  sections  of  the  main  drainage 
works.  When  these  were  completed  he  obtained  the  appointment  of 
b:)rough  engineer  and  surveyor  of  Newcastle-nnder-Lyme,  one  of  the 
o  dest  municipal  boroughs  in  the  kingdom,  if  not  the  oldest,  cities  ex- 
cep'.ed.  Here  Mr.  Eayrs  remained  tliree  and  a  half  years,  during  which 
li«  designed  and  carried  out  the  sewage  outfall  precipitation  works  for 
the  disposal  of  sewage,  about  which  there  had  been  considerable  litiga- 
tion with  the  late  Duke  of  Sutherland.  He  also  duplicated  the  main 
outfall  sewer,  carried  out  various  street  improvements,  notably  the 
widening  of  Church-street,  and  constructed  a  retaining  wall  and  en- 
trances to  St.  Giles'  churchyard,  from  designs  of  the  late  Sir  Gilbert 
Scott,  R.A.  He  also  re-roofed  the  markets  and  carried  out  some  river 
improvements.  In  addition,  lie  acted  as  surveyor  to  the  corporation 
estates.  On  resigning  his  api>ointment  the  corporation  showed  their 
iippreciation  of  bis  services  b.y  a  handsome  presentation.  Mr.  Eayrs 
was  appointed  borough  engineer  and  surveyor  of  ^V^est  Brorawich  in 
.July,  1S79,  having  been  unanimously  elected  out  of  150  candidates.  At 
that  time  the  town  was  governed  by  Improvement  Commissioners.  In 
1SS2  Sir.  Eayrs  took  an  active  part  in  the  proceedings  for  the  incorpora- 
tion of  the  borough.  When  Mr.  Eayrs  was  appointed  surveyor  the  sew- 
age difficulty  was  the  most  prominent  question,  as  the  commissioners 
were  thi-eatened  with  legal  proceedings  by  Birminghnni  for  the  pollu- 
tion nf  the  Thame.  Mr.  Eayrs  was  requested  to  prepare  a  scheme  for 
the  drainage  of  the  whole  bitrough,  which  until  then  had  discharged  the 
whole  of  the  sewage  into  the  river,  watercourses  and  canals.  This  was 
no  easy  task,  as  the  town  was  intersected  with  canals  and  railways,  and 
in  many  parts  is  liable  to  subsidence  through  mining  operations.  He 
succeeded,  however,  in  devising  a  scheme  which  met  with  the  approval 
of  the  Local  Government  Board,  the  estimated  cost  being  £120,000. 
Many  engineering  difficulties  were  encountered,  owing  to  the  varying 
nature  of  the  ground  and  the  necessity  of  frequently  crossing  the  rail- 
ways and  canals,  to  say  nothing  of  the  mining  subsidences;  but  all 
were  successfully  overcome.  In  addition  to  this,  as  the  result  of  con- 
siderable litigation  with  owners  of  property  as  to  the  house  connec- 
tions with  the  new  sewers,  the  corporation  obtained  a  loan  of  £13,0tXI 
and  made  the  connections  themselves.  Mr.  Eayrs  added  10  acres  to 
the  attractive  public  park,  constructing  a  large  boating  pool  and  open 
swimming  bath.  He  also  laid  out  a  recreation*  grountl  in  one  of  the 
districts ;  superintended  the  construction  of  8i  miles  of  tramway  laid 
by  the  South  Staffordshire  Tramway  Company  and  the  Birmingham 
aiut  Midland  Tramways  Company  ;  carried  out  several  street  improve- 
ments, laid  down  a  complete  system  of  fire  hydrants,  and  lost  no  oppor- 
tunity of  incrensmg  the  comfort,  Avelfare  and  good  government  of  the 
town.  In  September  of  last  year  Mr.  EajTS  decided  to  relinquish  his 
apjioiitment,  in  order  to  commence  private  practice  in  Birmingham. 
He  has  bad  considerable  experience  in  Parliamentary  work,  and  has 
often  been  called  upon  to  give  evidence  in  cases  relating  to  municipal 
matters.  He  is  a  fellow  of  the  Sanitary  Institute  and  a  well-known 
Freemason.  He  is  a  familiar  figure  at  the  meetings  of  the  Association 
of  Municipal  and  County  Engineers,  and  has  always  taken  a  gl'cat 
interest  in  the  society,  of  which  he  was  president  in  1S92-3,  wllenhega^■e 
an  address  conspicuous  for  its  marked  literary  and  professional  ability. 1 

Tlie  subject  of  a  suitable  material  for  the  iiavinp;  of 
carriageways  is  one  upon  which  a  considerable  amount  of 
discussion  has  taken  place  from  time  to  time,  and  the 
literary  efforts  of  many  writers  have  been  devoted  to  lay- 
in)?  before  various  societies,  institutions  and  associations, 
both  professional  and  otherwise,  the  merits  and  demerits  of 
various  kinds  of  pavinj?  for  wheel  and  horse  traffic. 

The  po^es  of  professional  journals,  and  more  particularly 
the  "  Proceedings  "  of  this  association,  are  fidl  of  references 
to  this  question,  showing  the  great  importance  of  the  sub- 
ject. Tlie  materials  for  the  paving  of  roads  which  have  prin- 
o.ipally  been  treated  on,  are  asphalte,  stone  and  ^vood,  whilst 
occasional  references  have  been  made  to  concrete,  rubber, 
cork,  iron,  glass  and  other  materials.  The  question  of  paving 
roads  with  bricks  has,  however,  received  very  little  attention 
in  England,  and  although  this  country  is  justly  celebrated 
for  the  quality  of  its  bricks,  and  notwithstanding  the  fact 
that  such  large  quantities  are  used  for  the  paving  of  foot- 
paths, strangely  enough  it  has  been  left  for  our  American 
cousins,  who  probably  borrowed  the  idea  from  Holland, 
where  it  has  been  in  use  about  150  years,  to  show  us  what  can 
be  done  in  the  way  of  providing  brick  pavement  for  carriage- 
way traffic.  It  is  proposed  to  lay  before  the  members  of  this 
association  some  particulars  and  information  on  the  subject, 
dealing  with  the  nature  and  quality  of  bricks  used,  methods 
of  testing  and  laying,  and  the  experience  of  municipal  en- 
gineers in  a  lai'ge  number  of  Anieiican  cities.  This  statisti- 
cal information  has,  to  a  great  extent,  been  taken  from 
American  sources  and  does  not  pretend  to  bo  complete,  but 
it  is  sufficient  to  show  the  lines  upon  which  American  en- 
gineers are  working;  and  the  object  of  this  paper  will  be 
fully  realised  if  it  opens  up  the  question  for  discussion  and 
creates  an  interest  in  the  subject,  which  the  author  ventures 
to  think  is  worthy  of  attention  and  which  has  been  so  long 
neglected. 

The  paving  of  roadways  in  America  with  vitrified  brick 
was  commenced  about  thirteen  or  fourteen  years  ago,  but 
up  to  within  eight  or  nine  years  ago  very  little  progress  was 
made.  Noiv,  however,  engineers  appear  to  realise  the  value 
of  the  mtiterial,  and  hundreds  of  miles  have  and  are  being 
laid  in  all  soita  of  ways  and  uiuler  varying  conditions.  One 
State  alone  produces  5(X1,0UU,( 'UU  paving  bricks  per  annum  ; 
another  ytJtl,UUO,OtXl ;  and  one  lirm  claim  to  have  an  annual 
uutjiut  which  would  pave  a  roadway  li7  ft,  wide,  130  miles 
'  in  lengtli.  The  author  has  particulars  from  lifty-two  towns 
and  cities,  where  no  less  than  410  miles  of  brick-paved  roads 
liavo  been  laid.  These  facts  are  mentioned  simply  to  show 
the  extent  to  wliich  bricks  have  been  adopted  for  roadway 
paving. 

Tho  suilability  of  bricks  for  paving  purposes  depends 
upon  the  nature  of  the  clay  from  which  they  are  made, 
method  of  manufacture  and  burning.  The  first  point  to  note 
IS  the   quality  of  tho  clay,   the  composition  of  which  varies 


very  considerably  in  different  districts;  but  most  bricks  are 
made  from  a  hytlrated  silica  of  alumina,  generally  contain- 
ing traces  of  magnesia,  iron,  lime  and  potash.  Lime  in  ex- 
cess is  very  injurious  to  jiaving  brick,  as  it  is  changed  to 
caustic  lime  in  burning,  and  a  small  amount  of  moisture  will 
cause  it  to  slake  and  disintegrate  the  brick.  A  small  amount 
of  magnesia  aids  in  producing  vitrification.  Iron  is  not  in- 
jurious, but  in  a  brick  to  resist  high  temperature  an  excessive 
quantity  would  be  fatal.  Alumina  gives  elasticity  and 
renders  the  material  tough  and  binding.  The  alkalies  act 
as  a  flux  in  chemical  combination  with  the  silica  and  alumina. 
One  writer  states  that  from  an  analysis  of  a  large  number 
of  clays,  most  of  them  carboniferous,  he  finds,  after  aver- 
aging one  with  another,  that  alumina,  silica  and  water  make 
up  about  8.5  per  cent,  of  the  material,  leaving  15  per  cent, 
for  lime,  potash,  soda,  iron  and  other  impurities.  Clays 
with  a  low  percentage  of  these  impurities,  and  more  especi- 
ally of  potash,  soda  and  iron,  are  fire  clays.  Alumina  and 
silica  are  practically  infusible  alone,  but  the  presence  of 
oven  .3  per  cent,  of  potash  or  soda  renders  the  whole  mass 
easily  fusible.  The  presence  of  these  so-called  impurities  is 
absolutely  essential  where  vitrification  is  desired.  The  ease 
with  which  a  clay  will  vitrify  depends  largely  upon  the  per- 
centage of  the  respective  impurities  which  act  as  fluxes.  A 
clay  may  have  so  large  a  percentage  of  fluxing  material  as 
to  make  it  too  easilj'  fusible.  The  detailed  results  of  analyses 
of  clays  are  not  easy  to  obtain,  but  the  following  may  be  taken 
as  representative  of  their  class  : — 


Silica... 
Alumina 
Peroxide  of  iron 
Soda  and  potash 
Lime... 
Magnesia 
Water,  &c.     ... 


No.  1. 

No.  2. 

60-31 

61-46 

23-77 

24-84 

7-96 

7-5 

2-42 

-32 

2-50 

— 

1-75 

2-42 

1-79 

3-46 

100-00*  100-00 
It  is  unnecessary  here  to  enlarge  upon  the  method  of 
manufacture  and  burning,  as  this  is  a  matter  which  more 
effects  the  brickmaker  than  engineers,  so  long  as  brick 
satisfies  the  various  tests  to  which  it  should  be  subjected 
before  use.  The  points  to  which  attention  should  be  directed 
in  selecting  a  brick  for  paving  purposes,  are:  1,  Uniformity 
of  size  and  shape  ;  2,  absorption  ;  3,  specific  gravity  ;  4,  trans- 
verse strength  ;  5,  crushing  strength  ;  6,  abrasion. 

SIZE. 

With  regard  to  the  size,  the  standard  for  ordinary  building 
bricks  in  England  is,  as  you  are  all  aware,  9  in.  by  4Jrin.  by 

3  in.,  and  there  is  no  reason  why  this  should  not  bo  adopted 
for  street  paving.  In  America  the  sizes  vary  considerably, 
the  largest  being  9j  in.  by  4J  in.  by  3^  in.,  and  the  smallest 
7s  in.  by  3^  in.  by  2  in. ;  generally  speaking,  the  sizes  mostly 
adopted   range  between  Sin.  by  4  in.  by  2  in.  and  9  in.  by 

4  in.  by  3  in.,  the  larger  number  being  of  the  latter  size. 
The  bricks  are  made  both  with  square  edges  and  rounded 
nosings,  and  others  have  rounded  tops,  forming  a  corduroj' 
road.  The  square  edges  appear  to  be  most  in  favour,  and 
they  would  certainly  form  better  joints,  be  less  noisy,  cleaner, 
and  would  be  better  for  washing  and  scavenging  purposes, 
but  the  sharp  arrisses  would  be  more  likely  to  be  chipped  by 
horses  than  the  rounded  nosings.  Where  tramways  are  laid, 
a  special  brick  is  made  to  fit  the  web  and  head  of  rail,  which 
makes  a  close  joint  and  keeps  the  paving  level  with  the  metals. 

AliSORPTION. 

The  test  for  absorption  is  one  of  the  most  important  factois 
in  determining  the  life  of  a  brick  pavement,  as  the  continued 
action  caused  by  wet  and  dry  weather,  freezing  and  thawing, 
tends  to  disintegrate  tho  brick,  and  the  less  absorbent  it  is 
the  less  harbour  for  filth  and  decaying  organic  matter.  The 
average  American  specifications  require  that  bricks  shall  not 
absorb  more  than  from  i;  to  3i  per  cent,  of  moisture  in  . 
twenty-four  hours.  Some  engineers  stipulate  for  forty-eight 
hours'  test,  and  a  few  seventy-two  hours. 

srELlrif    GK.WITT. 

The  specific  gravity  tost  is  not  generally  adopted,  and 
perhaiis  this  has  no  very  important  bearing,  provided  the 
other  tests  are  satisfactory.  Where  these  tests  are  made  tho 
specification  varies  from  2-tlO  to  2-30. 

TRANSVERSE    STRENGTH. 

.The  transverse  strength  whore  this  is  required  varies  from 
1,6001b.  to  4,0001b.,  but  generally  about  2,IXI0  lb.  is  con- 
sidered sufficient. 

CKUSIIlNi:    RESISTANCE. 

importance  is  attached  to  the  crushing  resistance,  and  the 
usual  requirement  is  from  10,0001b.  to  12,000  lb.  per  square 
inch.  The  method  of  testing,  however,  varies  considerably, 
some  being  made  with  half  bricks  and  others  with  2.in. 
cubes.  Taking  the  tests  as  given  in  standard  engineering 
works  a  few  years  ago,  tho  strength  of  brick  was  given  at 
500  lb.  to  4,2001b.  per  square  incli,  wliilst  the  recent  exjieri- 
inents  made  at  Watertown  arsenal  showed  the  strength  from 
5,000  lb.  to  22,000  lb.  per  siiuaro  inch.  I'rof.  1.  O.  Baker 
found  that  the  average  crushing  strength  of  ten  varieties  of 
paving  brick  used  in  America  was  7,1.50  lb.  per  square  inch. 
■j'his  improvement  has  been  brought  about  by  better  mixtures 
of  clay  and  methods  of  manufacture.     Prof.  J.  B.  Johnson, 

•  'I'lui  ligures  are  as  printed  in  Mr.  Eayrs'  paper,  but  there  appears  to 
be  a  ahglit  error  iu  thorn.— Ed.  The  SuiiVEXOU. 
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Washinprton  Univereity,  St.  Louis,  author  of  "  Eginceripg 
Text-Books,"  states  that  he  finds  bricks  stronger  than  granite 
bnt  not  as  tongh.  He  has  tested  bricks  as  high  as  30,000 lb. 
per  sqnare  inch,  while  tho  ordinary  strength  of  granite  is 
12,0001b.  to  18,fiO01b.  The  crushing  rfsistance  found  in 
samples  of  Staffordshire  blue  bricks  tested  by  the  late  D. 
Kirkcaldy  was  from  15,000  lb.  to  18,000  lb.  per  square  inch. 

ABRAS[liN    TEST. 

The  abrasion  test  is  one  wliich  is  considered  of  the  utmost 
importance,  ns  it  is  well  known  that  the  greatest  amount  of 
wear  on  a  road  surface  is  cjiusod  by  tho  pounding  produced 
by  horses'  feet,  and  a  material  which  will  withstand  this  best 
will  probably  have  the  greiitest  life.  A  wide  diversity  of 
opinion  exists  amongst  engineers  as  to  the  best  means  for 
carrying  out  this  lest,  and  they  vary  to  such  an  extent  that 
it  is  difficult  to  give  any  standard  generally  laid  down  ;  it  will 
therefore  be  necessary  to  sot  out  a  few  of  tho  details  of 
methods  adopted  by  some  engineers,  in  onler  that  members 
may  form  an  opinion  as  to  the  correctness  or  otherwise  of 
the  different  specifications.  Tho  test  is  usually  made  by 
placing  bricks  to  be  tested  in  a  "tumbler"  or  "rattler," 
either  with  or  without  other  materials.  This  tumbler  is  an 
iron  barrel  mounted  on  trnnions,  made  to  revolve  at  a  cer- 
tain speed  and  for  a  certain  period,  during  which  the  bricks, 
together  with  iron  castings  or  other  materials  which  may  be 
introduced  into  tho  "  tumbler,"  are  rattled  together  so  as  to 
abrade  the  surfaces.  The  bricks  arc  weighed  before  being 
put  in  the  tumbler,  and  again  after  rattling  for  the  specified 
period,  tho  loss  being  noted.  There  appears  to  be  no  uniform 
or  standard  she  of  tumbler  adopted  by  engineers  for  testing, 
and  both  the  speed  at  which  it  is  run  an<l  the  qiiantities  and 
description  of  material  put  into  the  tumbler  with  the  bricks 
vary.  It  seems  very  desirable  that  some  standard  conditions 
of  test  should  be  agreed  upon  which  should  embrace  the 
following  points :  (1),  length  of  timber ;  (2),  diameter  ;  (3), 
whether  circular  or  polygonal  ;  (i),  whether  plain  or  pro- 
vided with  internal  ribs,  and  if  the  latter,  how  many  and 
extent  of  projection ;  (5),  number  of  bricks  to  be  put  in 
tumbler  at  eacli  test ;  (6),  kind  of  foreign  material,  such  as 
iron,  granite,  Ac,  if  any,  to  be  put  in  with  the  bricks ;  (7), 
sizes,  shape  and  weight  of  foreign  material,  and  if  iron, 
whether  wrought  or  cast ;  (8),  number  of  revolutions  of 
tumbler  per  minute  ;  (9),  duration  of  test ;  (10),  percentage 
of  loss. 

rUMBLRB   TESTS   FOR  ABRASION   ADOPTED    BY   VARIOUS 
INtilNEEBS. 

(fi)  Bricks  must  not  lose  more  than  12  per  cent,  by  weight 
in  a  four  hours'  test. 

(b)  Loss  not  to  exceed  twice  that  of  granite  subjected  to 
like  test. 

(r)  Loss  not  to  exceed  5  jier  cent,  in  a  two  hours'  test,  the 
tumbler  to  travel  at  the  rate  of  thirty  revolutions  per  minute. 

(d)  Bricks  rejected  if  tho  average  loss  of  any  three  bricks 
be  more  than  30  per  cent,  (if  their  weight.  The  first  tumbling 
of  bricks  to  continue  for  one  hour,  in  a  barrel  3  ft.  long  and 
2  ft.  in  diameter,  with  tliiriv  to  thirty-five  revolutions  per 
minute,  containing  100  lb.  of  scrap  iron  and  10<_)  lb.  of  pig  iron. 
The  second  tumbling  of  bricks  to  continue  for  two  hours  in 
the  same  barrel  containing  scrap  iron  only. 

(e)  Five  bricks  tested  in  tumbler  for  one  hour;  loss  by 
weight  not  to  exceed  8  percent. 

(/)  Bricks  tested  in  tumbler  for  one  hour  with  501b.  of 
2J-in.  cast-iron  cubes. 

(g)  Loss  not  to  exceed  15  per  cent,  in  1,000  revolutions  at 
twenty-five  revolutions  per  minute,  with  20  per  cent,  of  cubic 
contents  of  tumbler  for  a  charge  j  no  iron  introduced,  only 
bricks  in  tumbler. 

(/i)  Loss  not  to  exceed  5  i>er  cent,  after  tumbling  eight 
hours  with  twenty  revolutions  per  minute. 

(i)  Must  be  equal  to  best  granite. 

( j)  Loss  not  to  exceed  2  per  cent,  when  twelve  bricks  are 
placed  in  iron  tumbler  24  in.  diameter  and  4  ft.  long,  contain- 
ing 3001b.  of  smooth  scrap  iron,  "•'J  lb.  from  \  lb.  to  lAlb.,  100 
11  lb.  to  3  lb.,  and  105  3  lb.  to  51b.  weight,  running  for  one 
hour  at  fifteen  revolutions  per  minute. 

{k)  Loss  not  to  exceed  8  per  cent,  when  twelve  bricks  are 
placed  in  tumbler  with  3001b.  of  scrap  iron  and  revolved  for 
one  hour. 

(')  Bricks  must  not  lose  moio  than  11  jier  cent,  of  their 
weight  per  half-hour  after  tho  first  half-hour,  when  five  bricks 
are  put  into  tumbler  28  in.  in  didnietcr  with  100  lb.  of  foundry 
shot,  at  twenty. five  revolutions  per  minute. 

(>/i)   Loss  not  to  exceed  four  and  a  half  times  that  of  granite. 

(«)   Loss  not  to  exceed  Hi  |ier  cent. 

(o)  Tuftibler  21  in.  diaiueler,  forty-three  to  forty-five  re- 
volutions per  minute,  150  1b.  of  rough  scrap  iron  j  tutnl  lots 
average  8  per  cent,  in  three  tumblings  of  twenty,  thirty  and 
forty  minutes. 

({')  Loss  not  to  Ih3  mori'  than  live  times  that  of  granite  in 
tumbler,  with  live  granite  blocks  and  ten  cast. iron  bricke, 
forty  revolutions  jier  minute,  with  half. hour  test. 

{■/)  Ix)8H  not  to  exceed  U  per  oent.  in  two  hours  with  (HX)  lb. 
of  castings. 

(O  Lops  not  to  exceed  9  jior  cent,  when  twelve  bricks  are 
placed  in  smooth  iron  tumbler  24  in.  in  diamrlor  and  2ft. 
long,  with  3t>01b.  of  scrap  iron,  running  at  liftceu  revolutiuns 
per  minute. 

(.")  Loss  not  to  exceed   U  |ior  cent,  with  tumbler  21  in.  in 


diameter  and  3  ft.  long,  run  for  one  boor  at  fifteen  revoln- 
tions  per  minute, 

(()  Loss  not  to  exceed  7  per  cent,  with  ten  bricks  and 
1001b.  of  scrap  iron  in  tumbler  20 in.  in  diameter  and  3  ft. 
long,  ron  for  one  hour  rt  twenty-five  revolutions  per  minute. 
(")  Loss  not  to  exceed  im9  percent,  of  cubic  inches  per 
square  inch  of  surface  when  rattled  in  tumbler  with  .300  lb.  of 
foundry  shot,  thirty  rorolntions  per  minute  for  4,000  rerolu- 
tions. 

(f)  Grinding  test.  A  steel  robbing  wheel  such  as  are  em- 
ployed in  stone  yards  is  used  for  the  purpose.  The  bricks 
are  held  stationary  near  the  outer  edge  by  means  of  a  sua- 
pended  frame  which  allows  the  bricks  to  rest  firmly  on  the 
wheel.  The  test  is  made  by  weighing  before  and  after 
rubbing. 

(ic)  Loss  of  8  per  cent,  after  four  hoars  in  tumbler  24 iu. 
diameter  with  1.501b.  of  iron  in  pieces  of  1  lb.  to  7  lb. 

The  author  is  of  opinion  that  for  all  practical  purpoaes 
the  tests  for  absorption  and  abrasion  are  all  that  is  necessary 
for  forming  a  judgment  as  to  the  suitability  of  brick  for 
paving  purposes. 

In  a  paper  by  Prof.  H.  A.  Wheeler,  on  "  VitriBed  I'aving 
Brick,"*  describing  the  manufacture,  modes  of  testing  and 
the  uses  of  such  bricks,  the  author  states  that,  "  thouifh  the 
tests  were  made  by  reliable  men,  they  were  so  different, 
owing  to  the  diverse  methods  emjiloycd,  that  they  were  in- 
conclusive and  not  comparable.  The  Water,  Sewer  and 
Street  Commissioners  of  St.  Louis  established  about  a  year 
ago  a  testing  laboratory,  where  all  the  materials  used  in  the 
city  could  be  uniformly  tested  for  the  future,  in  lieu  of  en- 
trusting the  work  to  each  department,  as  was  formerly  the 
custom  ;  and  as  brick  is  largely  employed  for  paving  pur- 
poses, the  laboratory  was  equipped  with  suitable  apparatus 
for  some  of  the  essential  tests  for  bricks  destined  to  be  used 
in  this  way.  An  account  is  given  of  tho  various  kinds  of 
rattlers  used  by  engineers  for  the  impact  and  abrasion  tests, 
and  the  abraiding  materials  in  common  use,  ranging  in  size 
from  that  of  shot  to  scrap  iron  pieces  weighing  over  51b. 
each.  The  rattler  is  a  species  of  tumbling  barrel,  the  one 
Hsed  bj'  the  author  being  made  of  cast  iron,  polygonal  in 
form,  having  fifteen  staves,  the  dimensions  being  approxi- 
mately 24in.  in  diameter  and  42  in.  long.  It  revolved  on 
trunions  and  contained  a  cast-iron  movable  partition  at  right 
angles  to  the  axis,  by  shifting  which  the  length  of  the  barrel 
could  be  varied.  The  barrel  was  driven  by  a  constant- 
speed  electric  motor,  through  a  main  shaft,  countershaft  and 
gear  wheels ;  .500  bricks  were  selected  for  testing,  being  well- 
burned  samples  from  the  same  kiln.  The  dimensions  of 
those  bricks  were  81  in.  by  4  in.  by  2}  in.,  equal  to  825  cubic 
inches,  and  the  average  weight  was  slightly  under  7  lb.  The 
results  of  the  tests  are  given  in  a  series  of  graphic  diagrams. 
For  the  first  series  an  arbitrary  length  of  barrel  of  30  in. 
was  chosen,  with  a  speed  of  thirty  revolutions  i>er  minute  j 
5  per  cent,  of  the  volume  of  the  barrel  was  then  filled,  re- 
quiring eight  bricks,  and  the  percentages  of  loss  were  calcu- 
lated after  forty  minutes  and  eighty  minutes' tumbling.  In 
the  same  way  tho  barrel  was  filled  to  10  per  cent.,  15  per 
cent.,  20  per  cent.,  and  25  per  cent,  of  its  volume,  using 
sixteen,  twenty. four,  thirty-two  and  forty  bricks  respectively, 
and  the  percentages  of  loss  were  calculated  after  forty 
minutes  and  eighty  minutes'  tumbling,  as  before.  The 
maximum  perceutaees  of  loss  (17  per  cent,  and  22J  per  cent, 
respectively),  were  thus  found  to  occur  when  the  barrel  was 
filled  to  15  per  cent,  of  its  volume. 

"  A  second  series  of  tests  shows  the  results  obtained  by 
lengthening  the  barrel,  by  moving  the  partition  from  12  in. 
to  21  in.,  30  in.  and  39 in.  successively,  bricks  to  the  extent  of 
15  per  cent,  of  the  volume  being  used  in  each  case;  the 
length  of  the  barrel  had,  however,  little  inHuence  on  the 
percentage  of  loss.  In  a  third  series  of  experiments  tho 
barrel  was  run  at  speeds  of  twenty,  twenty-five,  thirty, 
thirty-five  and  forty  rrvolntions  per  minute,  and  the  loss 
was  calculated  after  ten,  twenty,  thirty,  forty,  sixty  and 
eighty  minutes'  tumbling  for  each  test. 

"The  diagram  shows  that  the  percentage  of  loss  continues 
to  increase  with  the  increase  of  speed  and  at  a  more  rapid 
rate.  A  fourth  diHgram  indicates  the  results  obtained  from 
the  foregoing  tests,  substituting  in  the  abscissii,  fornunilxr 
of  revolutions,  the  time  of  tumbling;  and  this  produces  what 
the  author  terms  charnei  eristic  rattler  curves  for  the  material 
at  different  speeds.  The  greatest  loss  shown  at  the  highest 
speed  was  rather  over  29  per  cent,  of  the  weight,  as  com- 
pared with  18  per  cent,  at  twenty  revolutions.  From  these 
tests  the  author  deduces  a  series  of  n-commendations  for  a 
standard  rattler  test.  .ViKithor  set  of  ex|>erimcnt«  was  under- 
taken with  similar  bricks  (five  in  each  CJise),  tumbled  at 
thirty  revolutions,  with  ten  cast-iron  blocks,  each  weighing 
about  (>lb.,  but  this  mode  of  testing  gives  no  characlerialic 
curves  and  is  dismissed  lus  unreliable. 

"  I'assing  on  to  the  absorption  test,  which  for  reasons  let 
forth  in  detail  is  considered  a  very  important  one  for  paving 
bricks,  an  account  is  given  of  tho  oven  used  for  drying 
bricks.  This  was  nuide  of  galvanised  iron  linoti  throughout 
with  aslMJStos.  The  oven  was  in  two  comi<artmentf,  each 
being  furnished  with  four  sliding  grates  holding  fifteen 
standard  sir.cd   bricks,   sixty   In  all  in  each  half,  and  it  was 

•  •■  PrmvoiliiiKH,    lll^t.  1.  K.",  vol.  cxivii.,  ii.   Vi\.      Abi>tnicl  from 
■•  Amcrimn    Jimrnsl   i.l    llic   AMCeiatiou   <it    Knifincvruig    t>«l»li»», 
August,  IsVU,  |),  tii. 
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heated  by  a  Bunaen  gas  burner.  The  arrangements  for 
secnring  uniform  heating  and  the  modeof  regulating  the  tem- 
perature, are  described,  and  the  results  of  the  drying  tests  are 
graphically  shown.  The  bricks  of  ten  manufacturers  were 
tested,  the  curves  being  the  average  of  two  bricks  of  each 
kind  heated  in  the  oven  for  one  week.  After  being  taken 
from  tlie  oven  the  bricks  were  immereed  in  water  for  twenty- 
four  hours,  and  the  drying  process  was  again  repeated 
for  one  week.  Another  set  of  tests,  indicated  graphically, 
gives  the  rate  of  absorption  of  bricks  under  varying  condi- 
tions, first  with  whole  bricks,  then  with  the  ends  removed, 
making  half  bricks,  or  lastly,  using  small  pieces  only  for 
testing.  The  general  results  of  the  experiments  show  that 
four  days  are  required  to  thoroughly  dry  vitrified  brick 
when  subjected  to  a  temperature  ranging  from  220  deg. 
Fahr.  to  2-H)  deg.  Fahr.  under  all  usual  degrees  of  moisture, 
and  that  in  forty-eight  hours  they  are  practically  dry.  Half 
bricks  absorb  about  IGo  per  cent,  more  water  than  whole 
bricks,  and  fragments  of  bricks  absorb  about  473  per  cent. 
more  than  half  bricks  and  66'1  per  cent,  more  than  whole 
•bricks. 

"  A  method  of  making  standard  absorption  tests,  for 
■which  rattled  bricks  should  be  employed,  and  of  obtaining 
characteristic  curves  is  indicated." 

A  further  reference  to  the  testing  of  bricks  is  containsd  in 
a  paper  by  Mr.  F.  P.  Anderson,  m.e.,  on  an  exhaustive  series 
of  tests  made  by  him  and  published  in  Richie's  "  Digest  of 
Fhysical  Tests,"  from  which  the  following  is  extracted  :  — 

'■  The  author  considers  that  a  brick  to  be  well  adapted  for 
street-paving  purposes  must  first  of  all  have  a  good  com- 
pressive strength. 

"  Secondly,  a  paving  brick  mnst  not  be  brittle,  therefore 
its  spalling  point  should  be  high. 

"  Thirdly,  a  paving  brick  .should  not  absorb  more  than  3-5 
■per  cent,  of  moisture.  The  last  qualification  is  regarded  by 
some  street-paving  engineers  to  be  most  important,  for  they 
conteud  that  all  bricks  are  practically  strong  enough  to 
carry  all  loads  put  upon  them,  and  that  the  tendency  to  dis- 
integrate determines  the  life  of  a  brick.  The  continued 
freezing  and  thawing  of  a  brick  full  of  water  surely  starts 
internal  fractures.  The  compressive  tests  of  the  bricks  were 
conducted  with  great  care.  The  bricks  were  first  cut  in  half 
by  a  skilful  stone-cutter;  their  middle  faces  were  ground 
parallel.  A  Riehle  100,0U0-lb.  screw  testing  machine  was 
.used  in  the  work,  and  for  several  specimens  the  machine  was 
loaded  2.5  per  cent,  above  its  capacity.  The  specimens  were 
imbedded  in  plaster  of  Paris  on  the" compression  plates,  the 
line  of  stress  being  coincident  with  the  line  of  pressure  in 
practice  (the  bricks  were  crushed  on  edge).  After  each  test 
tlie  machine  was  balanced  to  avoid  any  error.  The  ordinary 
plan  employed  in  the  testing  of  bricks  for  absorption  was 
not  adopted.  The  usual  method  is  to  cut  the  brick  in  half 
and  put  both  halves  in  water  for  seventy-two  hours,  weigh- 
ings being  made  before  and  after  immersion.  This  method 
the  author  deemed  unscientific  and  unfair,  as  glazed  and 
unglazed  bricks  would  not  be  tested  on  the  same  basis.  The 
plan  employed  was  to  cut  from  interior  of  the  bricks,  avoid- 
ing,all  glazed  surface,  a  block  which  was  solid  and  free  from 
cracks.  These  blocks  were  dried  and  weighed  on  a  chemical 
balance  to  within  one  five-hundredth  of  a  grain,  then 
immersed  in  water  twenty-four  hours  and  weighed  again, 
giving  the  percentage  of  moisture  absorbed  very  accurately. 
"  For  a  number  of  years  some  of  the  makers  of  paving 
bricks  have  contended  that  a  paving  brick  should  not  absorb 
more  than  2-5  per  cent,  of  moisture,  and  in  most  of  the  cities 
specifications  for  street  paving  have  stated  that  any  brick 
absorbing  more  than  25  per  cent,  of  moisture  would  be  re- 
jected. 

"  Experience  has  proved  that  a  first-class  paving  brick 
may  absorb  as  much  as  4  per  cent,  of  moisture,  and  it  has 
been  unfortunate  that  manufacturers  of  paving  brick,  in 
order  to  comply  with  the  2-5  per  cent,  requirement,  have 
gone  to  the  other  extreme,  and  are  putting  upon  the  market 
a  brick  almost  impervious  to  ■water  but  one  extremely  brittle 
and  glassy.  When  a  paving  brick  becomes  impervious  to 
water  we  are  bound  to  make  it  so  rigid  and  brittle  that  its 
pliability  is  lost;  therefore  it  loses  one  of  the  most  desirable 
features  of  a  successful  paving  brick.  The  tests  were  made 
on  twelve  different  kinds  of  brick,  representing  some  of  the 
most  important  and  reliable  paving  bricks  made  in  the 
country.  The  fractures  form  an  important  feature,  for  by 
these  fractures  we  arc  able  to  determine,  to  a  large  extent, 
the  homogeneity  of  the  paver,  and  by  this  means  the  care 
with  which  the  material  is  ground  and  worked  wUl  be 
ajiparent.  The  twenty  absorption  tests  showed  a  percentage 
of  absorption  of  from  0S>'>  to  15'6.5.  The  Canton  shale  paver, 
which  exhibited  the  highest  crushing  resistance,  absorbed 
2  02  per  cent,  of  its  weight.  The  crushing  strength  per  square 
inch  ranged  from  14,2.531b.  down  to  2,7471b.  The  highest 
resistance  was  shown  by  the  Canton  shale  paver;  next  came 
the  Mack  shale  re-pressed  brick,  12,27(3  lb. ;  another  shale 
paver  was  10,3t2lb. ;  then  followed  the  Mack  fire-clay 
standard  A,  lil,20Ulh. ;  down  to  the  lowest,  with  a  strength 
of  only  2,747  lb.  This  lowest  sample  had  stood  quite  high  in 
the  absorption  test,  having  absorbed  only  1-4  of  its  weight. 
On  the  other  hand,  the  brick  which  had  slio^ived  an  absorption 
percentage  of  L5-(i5  did  not  exhibit  a  large  amount  of  tough- 
ness, its  crushing  resistance  being  only  3,6941b.  per  square 
inch. 


As  regards  the  frequency  of  the  tests  made  by  engineers, 
the  author  finds  that  very  few  make  regular  and  systematic 
tests,  either  at  stated  periods  or  upon  fixed  quantities  of 
bricks  during  delivery.  The  greater  number  test  whenever 
they  consider  necessary  or  whenever  there  is  any  doubt  as 
to  the  quality.  There  are,  however,  some  engineers  who 
test  on  each  delivery  of  from  4,000  to  8,000  bricks,  and  others 
of  50,000. 

The  results  of  .abrasion  and  absorption  tests  carried  out  by 
the  city  engineer  of  Indianapolis  will  be  found  in  Appendix  A. 
FOUNDATION. 

Having  considered  the  composition,  size,  quality  and  testing 
of  the_ brick,  it  will  be  convenient  to  deal  ■with  the  question 
of  laying,  and  the  first  point  is  the  question  of  foundation, 
where  we  find  that  American  practice  differs  considerably. 
Although  the  majority  of  towns  in  which  inquiries  were  made 
now  provide  concrete  foundations,  there  are  a  great  many 
where  the  foundation  is  either  of  macadam,  broken  ballast, 
slag,  or  gravel  rolled  down,  and  in  some  instances  no  founda- 
tion is  provided  beyond  rolling  the  natural  earth  and  laying 
a  bed  of  sand  for  the  bricks  to  rest  upon.  It  is  needless  to 
say  that  the  success  or  otherwise  of  a  pavement,  of  whatever 
description  of  material  used,  is  to  a  great  extent  due  to  the 
suitability  and  quality  of  the  foundation.  The  more  im- 
portant cities  have  now^adopted  cement  concrete  foundations. 


Laying  Concrete  Foundation. 

The  time  allowed  for  the  concrete  to  set  befoi-e  the  cushion 
or  bedding  for  bricks  is  put  on  varies  from  two  to  sixteen 
days,  but  the  average  is  about  seven  days.  When  the  founda- 
tion is  prepared,  a  layer  of  clean  dry  sand  is  laid  to  form  a 
bed  or  cushion  for  the  bricks.  This  varies  in  thickness  from 
3i  in.  to  iio.  The  thickness  mostly  accepted  at  the  present 
time  is  2  in.,  but  there  is  evidence  of  this  being  reduced,  and 
1  in.  will  probably  be  found  quite  sufficient. 

LAYING. 

The  bricks  are  laid  on  the  sand  cushion  in  straight  courses, 
either  at  right  angles  to  the  kerbs  or  diagonally,  as  may  be 
desired,  some  engineers  preferring  to  lay  them  at  an  angle 
of  60  deg. ;  and  practically  the  same  system  is  adopted  as  in 
laying  wood  paving  in  this  country.  The  bricks  are  laid 
right  up  to  the  kerbs  without  any  channel  courses.  The 
usual  plan  is  to  lay  the  bricks  solid  end  to  end  and  side  to 
side  without  leaving  any  interstices,  and  generally  speaking 
it  is  found  that, "owing  to  the  bricks  not  being  perfectly  true 
in  shape,  there  is  sufticient  space  between  the  joints,  even 
when  laid  close,  to  allow  for  the  subsequent  filling;  this  plan 
is  adopted  in  81  per  cent,  of  the  towns  from  which  inquiries 
were  made.  The  remainder  of  the  towns  leave  a  space  of 
about  5  in.  between  the  joints,  to  allow  for  filling  and  grout- 
ing, and  in  one  or  two  places  projections  are  formed  on  the 
sides  and  ends  of  the  bricks  to  permit  of  this.  In  order  to 
avoid  cutting  bricks  for  closers,  some  engineers  have  special 
bricks  made  of  ,',,  J,  -i,  j  and  J  lengths.  In  fourteen  towns, 
in  addition  to  laying  the  bricks  close,  they  are  driven  up 
towards  the  kerb  by  means  of  a  lever  and  wedged  up  with  a 
closer ;  but  thirty-eight  towns  do  not  adopt  this  plan,  which 
would  have  a  tendency  to  cause  the  paving  to  lift  and  arch 
or  push  the  kerbs  out  of  line  in  case  of  the  slightest  expansion, 
and  one  or  two  failures  are  recorded  due  to  this  cause. 

BAMMING    OR    ROLLING. 

When  the  bricks  are  laid,  and  before  any  filling  or 
grouting  is  done,  the  paving  is  either  rammed  with 
a  hand  rammer  or  rolled  with  a  steam  or  horse  roller, 
the  latter  being  drawn  by  men.  About  2H  p?r  cent,  use 
hand  ramming  only,  41  per  cent,  rolling  only,  and  31  per 
cent,  both  ram  and  roll.  In  many  cases  it  is  impossible 
to  roll  entirely,  owing  to  projections,  irregularities  in  line, 
curves,  &c.,  and  hand  ramming  must  be  resorted  to.  In  hand 
ramming  the  weight  of  rammer  varies  from  251b.  to  100  lb., 
but  the  usual  weight  is  from  (!(llb.  to  80  lb.  A  board  or 
plank,  varying  in  thickness  from  1  in.  upwards,  is  usually 
interposed  between  the  rammer  and  the  bricks.  Where 
rolling  is  adopted  there  is  aa  much  variation  in  the  weight 
used  as  with  rammers,  one  town  giving  1  ton  as  the  weight 
and  another  ]7i  tons,  but  the  generally-accepted  weight  is 
from  6  to  7  tons,  although  there  are  several  rollers  of  10  tons 
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anil  Dpwardg.  Where  Bleiim  rolleni  are  not  aged  the  rollers 
are  drawn  by  men,  prolmljly  to  present  iliaplacement  of  tlie 
bricka  by  liorHPs'  feel  before  rilling  and  (jrouiing.  All  defect- 
ive or  diapluceil  brick3  an-  iii.ide  fpiod  before  ilie  groDtiag  is 
done. 

Flt.t.INi^    iiR   CBOl-TIM'.. 

There  appears  to  bi-  the  sime  dlTergence  of  opinion  among 
American  engineers  :i>  willi  \:»  as  to  the  beat  kind  of  tilling 
or  groDting  m.%terial,  and  <i(.iiiions  seem  to  be  about  eqnrilly 
divided  between  cement,  piich  and  aiind.  The  snml  uaed 
for  the  purpose  where  this  material  is  adopted  for  filling  is 
clean,  sharp  river  sand.  'I'lie  pitch  grouting  varies  in  com- 
position conjiderably,  all  aiming  at  a  semi.elastic  watertight 
joint,  HiiBicieiitly  soft  in  h  inter  as  not  to  crack,  and  hard 
enough  to  prevent  spewing  in  hot  weather.  In  one  case  the 
groat  is  composed  of  IHi  per  cent,  of  coal  tar  distilled  at 
600  deg.,  with  10  per  cent,  of  refined  Trinidad  asphalte. 

The  cement  grout  is  Bomelimes  ef  neat  cement,  but  more 
commonly  mixed  with  sand  in  the  proportions  of  from  1  to  1 
and  1  to  I  J.  Some  enzin.Ts  use  what  is  called  "' Murphy 
groat,"  bat  the  author  must  confess  his  ignorance  of  either 
Murpliy  or  the  nature  of  his  grout,  and  perhaps  some  of  tl  e 
members  may  be  able  to  nflurd  information  on  the  point. 

Whero  pitch  or  cement  grouting  is  used,  it  is  applied  liy 
means  of  a  liller,  which  is  an  iron  funnel-shaped   implement 


FiLii.Ni;  Joists. 

having  dnly  a  small  hole  at  the  bottom,  with  a  plog  valve 
attached  to  a  lifting  rol,  and  great  care  is  taken  that  the 
grouting  does  not  rnn  over  the  surface  of  the  pavement  but 
simply  fills  the  joints. 

The  amount  of  curvature  or  cr.iwn  given   to  the  paving 
depends  very  much  on  the  gradient,  and  it  will  be  sutficient 


Making  Ccrve  oh  CRonx. 

to  say  that  the  same  ratios  are  given  as  would  be  allowed  in 
laying  wood  paving. 

When  the  paving  is  finialiej,  rolled  and  grouted,  it  is  then 
covered  with  clean,  coarse  sand  from  i  in.  to  1  in.  in  thick- 
ness and  allowed  to  remain  for  about  a  fortnight,  during 
which  the  traffic  is  allowed  to  pass  over  it,  when  it  is  all 
swept  off  and  the  work  is  completed. 

MAINTINANCE. 
Tha  paving  is  usually  let  by  tender,  and  contractors  enter 
into  contracts  for  the  work,  which  includes  maintenance  after 
completion  for  long  periods  51  per  cent,  of  the  towns  being 
for  live  year^,  19  per  cent  for  one  year,  and  27  i>er  cent,  for 
jwriods  between  the  above.  There  are  n  few  places  where 
either  the  work  is  executed  by  administration  or  no  guarantee 
is  required.  In  order  to  aeeur«  the  terms  of  maintenance 
being  observed,  it  is  usual  to  either  retain  10  per  cent,  of 
the  amount  of  the  contract  or  to  require  a  cash  deposit.  The 
amount  retained  is  in  some  cases  invested  by  the  authori- 
ties, and  the  contractor  reeeives  the  benefit  of  interest  ac. 
cruing,  subject  to  any  deductions  for  broach  of  covenant  to 
raaiulain.     The  period  of  live  years  for  maintenance  appears 


a  long  one,  but  no  doulit  cjiitraclor*  make  provision  for  this 
in  the  price  quoted  for  tlio  work,  and  it  has  the  :idvantago 
of  securing  good  materials  being  uned,  as  no  contnictJ.r  ia 
his  senses  would  lay  bad  liricki  if  he  had  to  maintain  for  sucb 
a  lengthened  (leriod.  It  is  queationable  whether  contractors 
would  take  contracts  on  similar  terms  in  this  country  unless 
ihey  were  paid  a  price  per  rqnare  yard  |>er  annum  to  cover 
repairs.  It  is  quite  |)Oseilj|e  tl\at  diflicnlties  might  also  arise 
should  the  paving  have  to  be  disturbed  for  sewerage,  water, 
gas,  electric  lighting  or  telephone  pur|iose8. 

I.KMiTH. 

The  length  of  roads  paved  with  brick   in  the    fifty. two 


NfW   !5tkKI.    nBICK-PAVKn    BSIDRK  (1,219  ft.   long)   OVKR 
Ho(  KV  lilVKK,  Clkvulam',  (hiio. 

towns  from  which  rolnrna  were  received  is  no  less  than  -JlO 
miles,  one  I'ily  having  ~0  miles  and  another  CO  miles. 

tiLKAUIMTV. 

Tho  longest  pprio.1  dming  which  briek  pnving  hai  been  in 
nse  in  the  SintP!'.  nnd  from  whieli  relurnshave  l>een  received, 
is  twelve  years,  nnd  in  the  city  having  the  longent  length 
Fonie  has  been  down  upwards  of  ten  years,  nnd  is  repurteil  as 
beii'g  in  ctHit]  condition,  none  b'^ing  worn  out.  As  r.  gnrdi 
the  c-ondition  of   brick. pived    roads  generally,  they   are  re- 


Illcstb.ktion  of  a  Failcre. 

ported  as  excellent,  Bret  rate,  and  good.  There  are,  however, 
a  few  exceptions,  and  where  these  occur  it  is  found  that 
either  the  bricks  are  of  bad  quality  or  that  no  concrete  or 
other  foundation  has  been  put  in  before  the  brieks  were  laid. 
No  case  of  bad  condition  has  been  reported  w  here  concrete 
foundations  have  been  pi;t  in  and  the  work  done  properly. 
An  American  railway  company  expetimcnted  with  all  kinds 
of  pavements,  and  finally  used  brick  as  the  b^st     They  found 


\NOTIIFR    Illl-STRATION   or    A    KaILGBI. 

that  after  12,.50l)  tons  had  paaiod  over  it  daily  for  four  yean 
not  a  single  brick  had  been  broken. 
rwiXKT.f. 
A  few  cases  of  failure  have  been  reported,  one  at  Brookl.yn, 
where   it  was  the  first   paving  of  tho  kind  laid  down.     Tho 
causes  are  stated  to  have  been—  (l;  the  concrale  for  founda- 
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tion  was  bad,  too  much  -n-atcr  was  used,  and  the  apgrogate 
was  nothing  better  than  a  si  iff  mixture  of  nnid  and  stone  ;  (2), 
the  bricks  were  improperly  laid  in  sinuous  linea  from  kerb  lo 
kerb,  learinp;  larpfc  joints  between  the  bricks:  (3)  no  care 
taken  to  remove  bad  or  broken  bricks;  (4),  tlie  work  was 
done  very  late  in  llie  season,  and  the  cement  grontiog  was 
run  in  between  frosts,  much  being  ruined  from  that  canso. 

The  second  case  was  at  JJetroit,  where  the  paving  was 
laid  live  yeais  ago  under  contract,  and  although  the  bricks 
which  failed  when  tested  only  had  an  absorption  equal  to  I'lo 
per  cent,  the  cause  of  failure  appears  to  have  been  their  in- 
ability to  witlisland  abrasion,  as  when  tested  tliey  showed  a 
loss  of  10  7  per  cent. 

There  are  three  instances  recordeS  where  tho  paving,  hav- 
ing been  laid  in  cold  weather  and  cement  grouted,  liad  ex- 
panded iu  tlie  summer  and  lilted,  forming  a  hollow  under  the 
paving. 

(•(JST. 

The  cost  of  brick  paving  must  necessarily  depend  to  a  great 
extent  upon  tho  locality  in  which  it  is  laid  and  tho  facility 
for  obtaining  the  material,-',  and  American  fipures  would  be 
very  little  guide  to  English  engineers  in  carrying  out  similar 
works.  It  can,  however,  easily  be  compared  with  wood  pav- 
ing by  substituting  English  bricks  for  foreign  timber. 

LIFE. 

The  opinion  of  American  engineers  who  have  had  experi- 
ence in  brick-pa>ed  roads  has  been  ascertained  as  to  the  pro- 
bable life  of  tiio  paving  ;  and  whilst  this  necessarily  depends 
very  ninch  on  the  situation,  nature  and  amount  of  traffic, 
climatic  and  other  conditions,  those  engineers  who  have  had 
the  longest  experience  and  the  greatest  length  of  roads  under 
their  control  are  of  opinion  that  fifteen  to  twenty  years  is  the 
life  of  the  pavement  under  ordinary  conditions.  The  lowest 
estimate  given  was  five  years,  whilst  several  have  stated  hfty 
years.  It  must  not  bo  forgotten,  however,  that  the  climatic 
conditions  in  ,\merica  are  much  more  severe  than  in  this 
country'.  Engineers  are  jiractically  agreed  that  brick  paving 
for  carriageways  is  growing  rapidly  in  pnblic  favour,  some 
towns  using  no  other  kind,  and  one  city  is  about  to  take  up 
3i  miles  of  cedar  block  paving  lo  replace  with  brick. 

CF.NERAr.LY. 

It  is  claimed  that  neither  grauite,  asphalt o  nor  wood  can 
offer  so  many  advantages  as  vitrified  brick  as  a  paving 
mateiial,  and  that,  if  properly  laid,  it  is  as  noiseless  as  any 
other  kind  of  pavement ;  the  surface  is  smooth  without  being 
slippery;  it  offers  a  minimum  amount  of  resistance  to  the 
passage  of  traffic,  and  inflicts  a  minimum  amount  of  wear 
and  tear  on  horses  and  vehicles  ;  it  is  practically  impervious, 
and  therefore  perfectly  fanitary;  is  easily  cleansed  and  re- 
quires less  scavenging  than  any  other  paving  ;  it  can  bo 
washed  without  injury  or  becoming  slippery  when  wet ;  is 
readily 'taken  up  and  relaid ;  reasonable  in  first  cost  and 
maintenanee  ;  and  lias  a  life  which  compares  favourably  with 
other  materials,  such  asasphalfe,  wood,&c. 

The  city  ensineer  of  Chicago  saj's :  ''Comparing  biick 
pavements  with  asphalte,  I  believe  that  for  general  use  shale 
brick,  properly  burned  and  of  the  right  size,  properly  hud  on 
a  hydraulic  cement  ccncreto  foundation,  is  superior  to 
asphalte,  as  to  its  first  cost,  facilities  and  cheapness  for 
repairs,  its  sanitary  qualities,  its  ease  upon  horses,  and  last, 
but  not  least,  its  durability.  .  .  .  Brick  can  bo  laid  on  a 
grade  where  it  is  out  of  the  question  to  lay  asphalte.  Brick 
can  be  washed  continually  without  injury.  .  .  .  Brick 
when  wet  is  not  more  slippeiy  than  when  dry;  asphalte  is 
always  dangerou?,  and  if  wet  is  more  slippery  than  when 
dry,  and  when  a  horse  is  down  on  asphalte  it  is  with  difficulty 
that  he  regains  his  feet.  Brick  is  not  more  noisy  than 
asphalte,  and  as  it  can  be  continually  sprinkled  it  is  far  less 
dusty." 

The  author  regrets  that  he  is  unable  to  furnish  particulars 
of  tests  for  absorption  and  abrasion  of  English  bricks,  as 
very  few  experiments  have  been  made,  and  it  is  hoped  that 
our  own  manufacturers  will  soon  realise  the  importance  of 
studying  the  technical  aspect  of  brick  manufacture  by  ascer- 
taining the  chemical  composition  of  their  clays,  proper  pro- 
portions for  mixtnres,  and  best  methods  of  making  and 
burning,  so  as  to  produce  the  best  results.  It  must  be 
ackuovvledged  that  in  various  parts  of  tho  country  very  high 
class  bricks  are  produced  which  are  known  all  over  tho 
world,  but  many  of  these  bricks  are  manufactured  more  by 
nile-of-thumb  than  from  technical  knowledge  of  the  subject. 

Tho  author  must  apologise  for  the  length  of  the  paper,  but 
even  now  he  is  afraid  he  lias  not  done  justice  to  the  subject, 
and  hopes  that  the  members  will  bo  induced  to  experiment 
with  a  pavement  to  which  he  thinks  too  liitlo  attention 
has  been  given  by  English  engineers. 

APPENDIX  A. 

ABRASIO.N'  AND  AliSORrXKJN  TKsrS  ON  SAMPLES  Of  VITRIFIKH 
PAVING  imiCK  CAliUlKO  OUT  BY  THE  CITY  KNGINKKB  OF 
INDIANAPOLIS. 

Nv.  1  Serial. — Three  bricks  of  each  brand,  marked  A,  B,  C  : — 

•  ABK18I0K  Test.— Tumbler  of  1 1  in.  fall,  forty  revolutioaa  per  minute. 
A.M.  2fa/et. 

8.02.    Turoljler  started. 
9.32.    Scaly  chips  in  consiiiernljle  duantity. 
10.02.    Chips  not  so  nun,(-r()us,  and  granular  rather  thiiii  .scalv  ; 

biickdust  very  iii'iieeable. 
10.33,    Stopiietl  fourniiiiuteii;  less  ehip.s,  more  dust. 
ll.Of!.    Conditions  about  the  same, 
ll.OU.    Itcniovcd  brick.s,  bru«hgd  with  soft  brush  and  weighed. 
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No.  2  Sen'e.s. — Three  bricks  of  each  brand,  marked  D  and  E : — 
AI1B.VSI0N   TiST.— Tumbler  of  14-in.  fall,  about  forty  revolutions 
per  minute,  and  (as  in  No.  1  series)  200  to  300  lb.  of  eastings 
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A'o.  3  Series. — TKreo  bricks  oa.^U  of  F  and  G,  ami  one  of  II: — 

ABu;isioir  Tbbt.— Tumbler,  J;  in.  diameter  :  ton  and  nlmlf  rovolu- 
tioua  per  minute;  time,  mho  hoar;  content*,  fovon  bricka  nnd 
about  200  lb.  of  cii8tinK>i,  v>  ci;;hiDK  i  lb.  to  2  lb.  cncli. 
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APPENDIX  B. 

EXTRACTS   rROJI   CHICAGO   SPKCIFICATIONS    FOR     BRICK    PAVING. 

Cnncrcle. — The  concreto  siiall  be  composed  of  one  p.art  of 
hydraulic  cement,  two  p;irt3  sand  and  five  parts  broken  stone, 
all  by  measure. 

The  cement  and  sand  shall  lii)  tliorouRliIy  mi.ved  dry,  and 
then  made  into  a  mortar  with  the  least  possible  amount  of 
water,  so  aa  to  produce  a  nurtarof  the  proper  consistency. 
.  .  .  Broken  atone  of  the  quaiilltyabore  specified,  thoroughly 
wet  with  water,  but  containing  no  excess  of  water  in  the 
heap,  ahall  then  be  immediately  incorporated  with  the  mortar. 

Kaoh  batch  of  concrete  shiU  bo  thoroughly  miMed  by  turn- 
ing at  least  three  times.  It  sIiaH  then  be  spread,  and  at  once 
thoroughly  compacted  by  raniniing  nntil  freo  mortar  appears 
on  the  surface.  The  whole  opei'atioa  of  mixing  and  laying 
to  be  performed  as  expeditiously  aa  possible.  .  .  . 

After  being  properly  fornieil  in  the  roadway  the  concrete 
muac  lie  expoaed  for  at  least  eight daya  before  the  brick  wear- 
ing surface  ia  placed  upon  it.  .  .  . 

QiuiUhj  ofBiiclcs. — Salt-glazed  bricks  will  not  be  received. 

The  brick  to  bo  uaod  shall  be  made  of  pure  shale,  of  quality 
equal  to  that  found  in  (ialeshurg  and  Glen  Carbon,  in  the 
State  of  Illinois,  and  Canton,  in  the  .State  of  Ohio. 

The  dimensions  of  the  brick  used  shall  be  the  same  through- 
out the  entire  work  in  any  particular  case,  and  shall  not  be 
loss  than  8  in.  nor  more  than  9  in.  in  length,  tin.  in  depth, 
and  not  less  than  2j  in.  nor  more  than  :J  in.  in  thickness,  with 
rounded  edges  with  radius  of  i  in. 

The  brick  shall  be  of  the  kind  known  as  repressed  brick, 
and  shall  be  repressed  to  the  extent  that  the  maximum 
amount  of  material  is  forced  into  them.  They  shall  b,i  free 
from  lime  and  other  impurities;  shall  bo  as  nearly  uniform 
in  every  respect  as  possible  ;  shall  be  burned  so  as  t"  secure 
the  maximum  hardness;  so  annealed  as  to  reach  the  ultimate 
degree  of  toughness;  and  thoroughly  vitrified  so  aa  to  make 
a  homogeneons  mass. 

Tho  bricks  shall  bo  freo  from  all  laminations  cauaed  by  the 
process  of  manufacture,  and  Ireo  from  firo  cracks  or  checks 
of  more  than  superficial  character  or  extent. 

Any  firm,  person  or  corpmation  tendering  for  tho  work  to 
bo  done  shall  furnish  a  8|ML'iiiuin  brick,  which  shall  bo  sub- 
mitted to  a  water  absorption  lest,  and  if  such  brick  show  a 
water  absorption  exceeding  :.'  per  cont.  of  its  weight  when 
dry  the  tender  of  the  firm,  person  or  corporation  so  furnish- 
ing tho  same  shall  bo  rejected.  ,  .  .  For  tho  water  absorption 
test  not  less  than  throe  bricks  shall  bo  broken  across, 
thoroughly  dried,  and  then  inmorsed  in  water  for  seventy- 
two  hours.  The  absorption  will  then  bo  dctdtniined  by  tho 
difference  between  the  wi'it't  Iry  and  tho  weight  at  tho  ex- 
piration of  tho  sovonty-tv  c  hjjra  in  water.     Five  ■jpeciTnen 


bricks  ahull  also  bo  furnialied  by  each  contractor  for  sabmii. 
sion  to  tho  "abrasion"  tebi  .  .  .  made  in  tho  following 
manner.  .Such  specimen  bricks  .  .  .  shall  bo  submitted  to  k 
test  for  one  hour  in  tho  niMchino  known  as  a  "rattler,"  and 
if  tho  loss  of  weight  by  .tl  nixion  during  such  teat  shall  ex- 
ceed H  per  cent,  of  the  <.ri;';'.il  weight  nf  the  bricks  tested 
then  such  tender  shall  b.    i.  j   etcd. 

Tho  loss  by  abrasion  ^llall  not  be  more  than  two  ond  a 
quarter  times  that  of  (ictr^jia  lithonia  granite. 

All  brick  shuU  have  n  specilic  gravity  of  not  less  than  2,'.,, 

as  determined  by  the  formula — specific  gravity  =>  -—        --; 

where  W  =  weight  of  brick  dry,  W  =  weight  of  brick  after 
being  immersed  in  water  seventy-two  hours,  and  W"=  weight 
of  brick  in  water. 

All  specimen  brick  submitted  must  bo  labelled  with  the 
name  of  manufacturer  and  place  of  manufacture. 

All  specimen  brick  must  bo  submitted  to  the  Commissioner 
of  Public  Works  for  inspection  at  least  three  days  prior  to 
the  opening  of  tenders. 

If  tho  specimen  bricks  do  not  equal  in  vvfry  respect  brick 
as  above  specified,  then  such  tender  shall  bo  rejected  by  the 
Commissioners  of  Public  Works  before  being  opened. 

The  specimen  bricks  submitted  by  the  different  contractors 
ahall  be  subjected  to  the  same  tost  without  any  discrimination 
in  favour  of  or  against  any  of  the  persons  tenderinir. 

-Vll  bricks  used  must  be  eqnal  in  every  respect  to  the 
specimens  submitted  by  tho  contractor  to  tho  Commissioner 
of  Public  Works  for  test. 

How  Laid. — .Ml  bricks  shall  be  delivered  on  the  work  in 
barrows,  and  in  no  case  will  teams  bo  allowed  on  the  street 
before  the  wearing  surface  is  rolled. 

Broken  bricks  can  only  be  used  to  break  joints  in  starting 
courses  or  making  closures,  but  in  no  case  shall  less  than  half 
a  brick  bo  used.  ■ 

Tho  bricks  shall  be  laid  on  edge  closo  together,  in  straight 
lines  across  tho  roadways  and  at  right  angles  to  the  kerbs 
and  perpendicular  to  the  grade  of  the  street. 

The  joints  shall  be  broken  by  n  lap  of  not  less  than  3  in. 

On  intersections  and  junctions  of  lateral  streets  the  brick 
shall  be  laid  at  an  angle  of  4.>deg.  with  the  lino  of  the  street, 
unless  otherwise  ordered  by  the  engineer  in  charge. 

On  those  streets  in  which  tramways  are  laid  tho  upper 
surface  of  the  brick  in  contact  with  tho  rail  after  rolling  shall 
be  flush  with  the  top  of  tho  rail. 

All  bricks  found  to  bo  above  or  below  tho  top  of  the  rail 
shall  at  onco  be  raised  or  lowered,  as  tho  case  may  be,  and 
the  same  bo  made  to  conform  to  the  surface  of  the  tramways. 

The  bricks  when  set  shall  be  rolled  with  a  roller  weighing 
not  less  than  5  tons  until  the  bricks  are  well  aettled  and 
made  firm.  Or  if  the  engineer  shall  direct,  the  bricks  when 
set  shall  be  thoroughly  rammed  two  or  three  times. 

Tho  ramming  to  be  done  under  a  flatter,  with  a  paving 
rammer  weighing  not  less  than  30  lb.,  the  iron  of  the  rammer 
face  in  no  case  to  conio  in  contact  with  the  pavement. 

Tho  work  to  progress  as  directed  by  the  Comniisaioner  of 
Public  Works.  After  rolling,  all  broken  and  chipped  bricks 
found  in  the  pavement  must  at  once  be  removed  and  replaced 
by  sound  and  perfect  bricks. 

Filtiny  letioccn  Brirks. — When  the  bricks  are  thoroughly 
bedded  the  surface  of  tho  pavement  must  be  true  for  grade  and 
crown.  The  surface  of  the  pavement  shall  then  be  swept  clean 
and  the  joints  or  spaces  between  the  bricks  shall  bo  completely 
filled  with  asphaltic  pitch  heated  and  poured  at  a  temperature 
of  about  300  deg.  Fahr.  .V  second  pouring  shall  be  required 
if  in  the  opinion  of  the  engineer  tho  first  pouring  has  not 
completely  filled  tho  joints,  cure  being  taken  not  to  pour  the 
pitch  over  the  surface  of  tho  pavement.  After  the  spaces 
between  the  bricks  have  been  filled  with  asphaltic  pitch  as 
above  sjiocified  the  surface  of  the  pavement  shall  then  re- 
ceive a  i-in.  dressing  of  clejui,  coarse,  lake  shore  sand,  free 
from  all  loam  and  dirt,  evenly  spread  thereon  over  the  whole 
surface. 

APPKNDIX  C. 

NEW    SPECIFICATIONS   FOR   nillCK    IMVINO,  AS   ADOPTKD    BY  TIIS 
INIiIANAPOLIS    noAltD   OF    PUBLIC    WORKS. 

1.  Upon  tho  foundation  of  concreto  or  broken  stone,  as 
specified,  will  bo  laid  a  bed  of  fine  sharp  sand,  freo  from  loam 
and  vegetable  matter,  and  which  will  pass  through  a  i-in, 
mesh. 

Tho  layer  shall  bo  2  iu.  in  thickness  when  compacted  to 
servo  as  a  bed  for  bricks,  which  will  bo  laid  directly  upon 
and  imbedded  in  it,  with  closo  end  and  side  joints. 

2.  Tho  bricks  or  blocks  must  be  specially  hard  burned  for 
atroot  paving,  free  from  Haws,  cracks  or  breaks,  and  equal  in 
all  respects  to  tho  samples  for  tho  pavement  tendered  upon 
to  be  filed  in  tho  office  of  the  board.  The  diniension.i  shall 
not  bo  less  than  2|  in.  in  thickness,  by  1  in.  in  depth,  by  !>in. 
in  length.  The  variations  in  si/.o  of  bricks  furniNlied  must  not 
be  more  than  i  in.  in  thickness  or  depth.  If  tho  bricks 
furnished  are  found  to  vary  moro  than  the  specified  amount, 
they  shoU  bo  sorted  and  properly  laid  with  reference  to  sizes, 
as  directed  by  tho  engineer. 

3.  Tho  kind  and  si  '  '  shall  bo  ■iH'cificd  in  the  tt^'ndcr 
and  shown  by  the  ibmittcd,  ond  tho  contractor 
shall  also,  if  rcquii,.,,  ■  ..,,,,,,,  iiamplos  of  materials  used  in 
their  mannfaclure  ami  aiialyKOS  of  the  same,  and  a  slnto- 
menl  showing  tho  kindi  and  proportions  of  material  used  in 
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making  the  brick  and  the  manner  of  making  and  burning 
the  same.  The  brick  shall  be  subject  to  lest  at  any  time, 
and  the  contractor  must  furnish  the  brick  selected  by  the 
engineer  for  test  without  additional  compensation. 

4.  All  brick  shall  be  subject  to  thorough  inspection  by  the 
engineer  and  his  agents  both  before  and  after  lnying,  and 
all  rejected  material  sliall  bo  removed  from  tlio  street  im- 
mediately and  deficiencies  made  good  by  the  coulractor,  and 
he  shall  at  all  times  provide  at  his  own  expense  a  pullicient 
7iuniber  of  men  to  assist  the  engineer  atid  his  inspeciors  in 
the  proper  inspection  and  culling  of  the  bricks. 

5.  Upon  the  cushion,  when  prepared  as  above  specified, 
the  paving  bricks  are  to  bo  laid  in  the  followin:;  manner. 
The  pavement  is  to  bo  constructed  with  a  single  biyer  t)f 
brick  laid  on  edge,  end  to  end,  in  li'^ht  angle  or  diagonal 
courses  across  the  street,  as  the  engineer  shall  direct,  e-iccpt 
at  street  intersections,  where  the  courses  are  to  be  placed  at 
snoh  angles  as  the  engineer  shall  direct. 

The  bricks  are  to  be  fet  in  straight  conrse.",  with  the  body 
of  the  bricks  close  together,  sides  and  ends  touching,  and 
breaking  joints  at  least  2  in.  with  the  bricks  in  adjoining 
courses.  The  contractor  may  bo  rsquiied  to  lay  every  tenth 
course  to  a  line.  They  are  to  bo  set  perpendicular  to  the 
grade  of  the  street  and  to  a  height  of  i  in.  to  5  in.,  or  such 
other  height  as  the  engineer  may  direct,  above  the  true  grade 
and  crown  of  the  street  when  tinished,  to  pi'ovido  for  settle- 
ment in  ramming  and  rolling.  Nothing  but  whole  brick  shall 
be  used,  except  in  starting  courses  or  in  making  a  closure  at 
kerbs,  catch  basins,  rails  and  street  structure?,  when  not  less 
than  half  bricks  may  be  used  in  breaking  joints,  which  shall 
be  made  tight  and  close  at  the  end.s.  Great  care  shall  be 
taken  in  breaking  and  trimming  the  bricks  fttr  the  purpose, 
80  as  not  to  chock  or  fracture  the  pai  t  t  >  bo  used  ;  all  jointn 
shall  be  broken  or  cut  at  right  angles  to  top  and  siili-s  of 
bricks.  The  breaking  and  trimnung  must  be  done  by  ex- 
perienced men  working  with  proper  tools. 

t).  The  paving  when  laid  as  speciGed,  and  before  the  filling 
of  the  joints  and  top  dressing  is  put  on,  shall  lie  I  liornughly 
rolled  three  or  more  times  lengthwise  of  the  street  with  a 
roller  weighing  not  less  than  o  tons.  All  pans  of  the  pave- 
ment which  cannot,  in  the  oi^iiiion  of  the  engineer,  be  pr-o- 
perly  rolled,  shall  be  thoroughly  rammed  three  times  or  more 
in  such  manner  as  the  engineer  shall  direct. 

7.  All  sofr,  cracked  or  defective  brick  found  in  the  pave- 
ment at  any  time  before  the  pavement  is  accepted,  whether 
developed  by  rolling,  ramming  or  otherwise,  shall  bo  removed 
by  the  contractor  and  replaced  at  his  expense. 

8.  The  contractor  shall  remove  all  rubbish  and  thoroughly 
sweep  the  street  for  inspection  of  grade,  surface  and  material 
before  joint  filling  is  put  on. 

9.  The  joints  shall  then  bo  filled  as  neaily  as  possible  from 
bottom  to  top  with  a  paving  cement  or  grout  as  specified  in 
the  tender  and  contract,  and  according  to  a  formula  for 
composition  and  consistency  of  same  approved  by  the  Hoard 
of  Public  Works  and  the  engineer.  Sand  may  be  used  as  a 
filler  in  alleys  when  specifically  stated  in  speciticatious,  to  be 
applied  as  directed  by  the  engineer. 

10.  When  grout  is  used  it  must  be  equal  or  sarperior  to  a 
grout  composed  of  one  part  of  Portland  cement  by  measure 
and  one  and  a  half  parts  of  fine  sand  which  will  pass  through 
a  ts-in.  mesh.  It  shall  be  of  such  a  consistency  as  to  run 
readily  into  the  joints,  and  shall  be  swept  in  rapidly.  The 
pavement  shall  be  gone  over  a  sufficient  number  of  times 
to  fill  every  joint.  When  the  foundatian  is  of  broken  stone 
the  engineer  may  require  the  grout  to  be  i)ut  on  in  two  coats, 
the  first  coat  to  be  of  such  proportions  as  he  may  direct. 

11.  When  paving  cement  is  used,  it  must  approach  as 
nearly  as  possible  to  the  condition  of  being  pliable,  not  brittle 
in  cold  weather,  and  so  solid  in  hot  weather  that  there  will 
be  no  tendency  to  ran  out  of  the  joints.  It  shall  be  equal  or 
superior  in  quality  to  a  cement  composed  of  U)  percent,  of 
refined  Trinidad  asphalte  mixed  with  90  per  cent,  coal  tar 
paving  cement,  distilled  at  a  temperature  not  less  than  GOO 
deg.  Fahr.  The  temperature  shown  on  the  gauge  attached 
to  the  cement  tank  shall  show  not  less  than  3liO  deg. 
Tahr.  while  the  cement  is  being  applied,  and  shall  show  such 
higher  degree  as  the  engineer  may  direct,  if  considered  neces- 
sary by  him  on  account  of  weather  or  character  of  materials 
used,  to  render  the  cement  Huid  enough  to  ruu  into  the  joints 
properly. 

The  paving  cement  shall  not  bo  used  unless  the  bricl-s  are 
thoroughly  dry.  The  cement  shall  be  carefully  poured  from 
a  vessel  having  a  small  spout,  eo  that  it  will  run  into  the 
jointa  directly.  This  will  be  insisted  on,  especially  in  cool 
weather. 

Any  excess  of  cement  on  tho  surface  shall  bo  broomed  off 
Ro  as  to  leave  as  little  as  [roseible  thereon,  (ireat  care  must 
be  taken  not  to  disfigure  the  kerb,  walks  or  lawns  with  mate- 
rials, and  any  damage  on  this  account  must  be  repaired  by 
the  contractor.  Esira  cure  and  material  must  be  taken  at 
the  gutters  and  around  catch  basins  or  other  structures  in 
filling  all  joints  in  both  paving  and  korbing  to  eftectually 
prevent  the  leakage  of  «ater  into  the  sub-road«ay.  All 
joints  shall  be  completely  tilled  to  the  top  before  the  top 
dressing  is  put  on. 

12.  The  sui  face  of  tho  pavement,  when  completed  as  above, 
shall  be  covered  with  a  .Jin.  top  dressing  of  clean  coarse 
sand  of  an  approved  quality.     The  sand  shall  bo  removed  by 


the  contractor  in   two   weeks  after  tho   completion  of   the 
pivementoron  notifieatitin  from  the  engineer. 

13.  The  liiiard  of  Public  Woiks  reserves  the  right  to  change 
the  kind  of  brick  or  filhn:;  to  be  used  in  tho  pavement,  even 
after  tho  contract  has  been  let;  thif,  in  case  it  is  found 
necessary  to  do  so  by  tho  failure  of  the  eonlractora  to  furnish 
the  materials  tendeioJ  upon  and  nu  ntii^ned  in  the  contract 
to  bo  used. 

Discu.ssioN  OK  Mi;.  Eavr»'  Pater. 

Mr.  Bi.AiK  (St.  I'ancras)  had  heard  fro.ii  time  to  time  of 
American  brick  pavcmcntp.  but  had  been  sceptical  of  their 
advantages.  Until  they  had  seen  tlie  bricks  it  was  impossible 
to  form  an  opinion.  The  description  in  the  paper  was  inter- 
esting from  the  fact  that  1  he  figures  of  tlio  tests  were  different 
from  those  obtained  in  England.  The  absorption  was  li  to 
31  per  cent,  after  twenty-four  hours'  IriMl.  Some  (>f  their 
colliery  biicks  were  the  nearest  he  could  think  of.  He  did 
not  think  that  their  strength  in  resisting  crushing  was  so 
great.  lie  could  find  no  .such  results  in  Kirkcaldy.  lie  could 
nnd  a  cracking  strain  of  4  jO  Ui.  to  the  square  inch,  and  a 
eiiishing  sir.ain  of  9,00U  lb.  A  pressure  of  15,000  lb.  to 
18,000  11).  was  quoted  in  the  iiaper.  That  of  granite  was 
from  ll,(IJ01b.  to  12,0;'0  1b.  lie  thought  the  figures  quoted 
were  Bouiething  unusual.  .\3  to  the  nature  of  the  materia', 
he  tlinught  it  would  bo  sli|ipery,  and  if  so  it  could  not  be 
used  in  this  country.  It  might  be  very  economical  and 
durable,  but  if  slippery  it  could  not  be  used.  They  knew 
the  difference  between  granite  dry  and  granite  wet.  Could 
Mr.  Kayrs  give  thein  no  idea  of  the  cost  of  layin'.r  such  a 
J)  n'emoiit  in  this  couuliy.  The  method  of  la3ing  might  be 
approveil.  There  w^ere  two  methods,  the  choice  being  de- 
termined by  tho  reguhiilty  with  which  tho  bricks  were  pro- 
duced. If  ihe  production  was  irregular  a  cushion  of  sand 
was  employeil,  if  regular  the  bricks  were  placed  direct  on  the 
concrete,      llepreferred  bituminous  grouting. 

Mr.  Ca.mpbri.i.  (Canierluiry)  ai-ked  if  Mr.  Eiyrs  had  any 
experience  of  brick  pavements  in  this  country.  l"he  con- 
siderations which  fietermined  thii  needs  fif  a  carriageway 
pavement  had  been  laid  tlo.vn  by  Mr.  IJoiilnoi.s  in  his  work  on 
the  subject  from  three  points  of  ^iew. —  (1 )  That  of  tho 
user  ;  (2)  of  the  frontngei  ;  and  (3)  of  the  ratepayer.  In  the 
first  jtlace  there  must  be  ease  of  traction  and  absence  of 
tlippei'inesp.  These  biicks  might  be  more  etiey  for  Irafiic, 
but  at  the  same  lime  they  were  more  slippery.  From  the 
fccond  pc  int  of  view  the  chief  requisite  was  noiseleesnoss. 
Tliese  bricks  was  not  less  noisy  than  granite.  He  could  see 
no  advantigo  from  using  'hem,  and  they  were  not  more 
cleanly.  From  the  third  point  of  view  the  qualities  required 
were  durability  .and  economy.  They  had  no  information  in 
regard  lo  cost,  but  he  did  not  think  they  co'rld  possibly  find 
them  less  cosily  than  granite  setts.  He  thought  the  cost  of 
the  railway  cariiage  would  be  prohibitive  lo  the  use  of 
bricks  in  this  country.  After  a  reference  to  the  McDougall 
brick  in  this  country  Mr.  Campbell  concluded  by  saying 
that  prejudice  would  probably  lead  him  to  discourage  the 
use  of  artificial  brick  pavements  in  this  countiy  in  com- 
parison with  grar.ite  unless  they  could  be  shown  to  possess 
the  qualities  mentioned  aliove. 

ilr.  Hall  (CI  ekenham)  gave  some  details  of  a  favourable 
trial  ho  had  made  with  tlio  McDjugall  brick.s.  They  had 
tried  them  at  a  crossing  in  Cheltenham,  and  after  two  years' 
trial  tho  council  adojited  a  motion  that  no  other  material 
should  bo  used  for  crossings.  Since  the  bricks  had  been  laid 
they  had  no  record  of  any  horse  failing  on  that  particular 
crossing',  though  prcviou.sly  they  had  had  two  or  three  cases 
of  the  kind  every  week.  The  cost  was  about  the  same  as 
granite. 

Mr.  LoBLEY  (llanley)  said  ho  had  no  great  experience  of 
footways  paved  wiih  bricks,  and  those  members  who  had 
spoken  had  been  inclined  lo  express  scepticism  of  their  prac- 
ticability unless,  perhaps,  in  the  case  of  footways.  In  his 
district  they  produced  the  best  blue  bricks  made  in  Ktigland. 
There  was  hiore  trouble  in  getting  good  bricks  for  footw.ays 
than  in  the  case  of  any  other  material.  That  must  always 
be  the  case  with  artificial  materials  as  compared  with  natural 
products,  such  as  granite  or  wood.  Granite  setts  would 
generally  be  found  to  correspond  with  the  samples,  but  that 
was  not  tho  case  with  bricks.  Kach  brick  must  be  examined 
separately.  Some  would  stand  the  traffic ;  others,  appar- 
ently much  tho  same  in  appearance,  did  not  wear  thirty 
tnonths.  Manufacturers  were  able  to  make  a  wondeiful 
difference  in  their  goods. 

Mr.  CuiiUTtiicu  (liootle)  said  the  test  of  bricks  was  tho 
wear  and  tho  length  of  life.  Ho  had  made  two  teola,  and  in 
both  cases  the  result  was  complete  failure.  In  one  case  the 
bricks  were  subjected  to  a  lest  for  a  very  long  period  of  time. 
For  about  two  years  they  woie  perfect  in  every  sense,  but 
afterwards  ineqimlitics  were  apparent.  As  soon  as  the  skin 
of  a  brick  was  bioken  the  brick  fell  to  pieces  and  had  to  be 
takon  up.  They  had  put  down  ubotit  20t)  yards  of  MoDougall's 
bricks.  Within  eighteen  months  half  of  these  artificial 
bricks  had  to  be  taken  out,  anil  this  year  he  had  taken  up 
tho  remainder. 

Mr.  J.  Pmt  n  (Birmingham)  said  bricks  were  largely  used 
in  that  city  for  footways,  the  life  of  tho  footway  being  fiom 
nine  to  sixteen  years.  It  was  extremely  difficult  to  get  good 
blue  biicks.  If  there  was  anything  wrong  tho  bricks  would 
not  last  more  than  five  years.  Once  the  skin  was  broken  the 
brick  was  useless.     Ileferring  to  the  tests  spoken  of  by  Mr. 
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E^yrs,  it  seemed  to  him  tli.it  if  the;  were  c^iXn  to  <i*B  bricks 
n  lari;e  corporation  would  liure  to  set  up  an  expensive  lubora- 
tory  to  make  the  tests. 

.Mr.  Mii.sTCdMKKV  said  tliit  when  lirit-ks  wore  bought  the 
buyer  did  not  know  what  In'  was  gottinj?.  Engineer*  should 
hare  a  standard  brick,  ami  if  n  maker  was  told  whnt  was 
wanted  it  was  quiio  possiljle  to  get  briikit  made  up  to  the 
standard.  A  good  brick  hdhIJ  weir  as  long  as  nsphalte. 
They  gave  as  good  a  foai  h  l.i.  and  were  ■•\6ily  rela  il ;  but  if 
the  bricks  were  b:nl,  tliero  whs  more  tioublo  t'inn  wiih  any 
other  kind  of  pivin^.  If,  Ijuwover,  a  Stan  lard  were  lited, 
bricks  would  stand  longer  ihau  any  other  ma'oriul. 

.Mr.  J.  '1'.  Kavks,  in  ropiv,  said  the  subject  was  of  great 
interest  to  municipal  engint-crs,  and  should  b3  freely  discusfiud. 
lie  had  ex|)ectcd  a  very  scvire  crilicism,  but  tlicrodid  not 
seoni  to  bo  much  inforuiatinn  on  the  subject  in  this  country, 
though  it  could  produce  a^  uuod  a  brick  us  ai>y.  He  did  not 
refer  to  what  was  coDiinonly  known  as  a  .StiiffnrdBliire  blue 
brick.  It  was  vitrified  llirocighout,  which  would  account  for 
the  small  amount  of  absorption.  'i'ho  information  in  liis 
paper  li^id  been  taken  from  .\merican  sources.  Sine)  wriling 
the  paper  ho  ha<l  received  results  of  some  Icsis  from  a  firm 
in  the  North  of  England.  He  was  not  present  when  the  tests 
were  made,  and  so  he  could  not  endorse  Iho  results.  There 
was  hrst  the  test  for  abfnrpiion.  The  brick  was  diied  for 
nine  hours,  and  the  loss  \\'iis  1  IH  per  cent.  For  abrasion 
eight  bricks  were  tested,  the  number  of  revolutions  per 
minute  being  twenty-si.x.  Tho  loss  was  2'7~  per  cent.,  and 
the  fixtures  giver,  would  compare  very  favourably  with  those 
stated  by  .\meric.in  engineerp.  As  to  the  cru>hin^  strain,  in 
his  paper  ho  had  quoteil  Kirkcaldy's  test  at  from  l.'t.tKKJib. 
to  lS,tX)0  1b.  jier  (s<|unre  inch.  llr.  iilair  put  it  at  about 
O.OOJIb.  He  liad  in  his  possession  bricks  which  hail  been 
subjected  to  a  crushing  str.iin  of  I,t,(HMIU).  |u  .Xuniica  tho 
ordinary  paving  brick  slitod  T.O'J.llb.,  so  that  the  advantagi* 
lay  wiih  tho  bricks  here.  Ho  did  not  expect  that  bricks 
would  bo  nearly  as  slippery  us  granite.  In  this  country  they 
had  long  been  used  for  the  yards  of  stables.  If  there  was 
n  good  foundation  bricks  would  stand  any  amount  of  crush- 
ing strain.  He  luid  not  slated  that  any  bricks  woro  laid 
without  a  sand  cushion.  .\s  to  the  cost  of  laying  an  artificial 
brick  pavement,  they  could  always  prepare  an  estimate  by 
taking  the  ordinary  concrete  foundation  and  adding  tho  cost 
of  the  bricks.  All  they  need  do  was  to  substitute  the  actual 
cost  of  wood.  Iloferriog  t<)  tho  remarks  of  Mr.  Campbell,  he 
did  not  think  that  prejudice  should  enier  into  the  qucsiion 
at  all.  They  should  bo  prepared  to  givo  everything  a  fair 
trial.  Mr.  Hall's  test  was  a  good  one,  but  too  limited.  A 
crossing  wonld  not  last  so  long  as  an  ordinary  length  of 
pavement.  Tho  macadam  on  each  side  would  causo  dirt. 
Mr.  Lobley  had  opidently  nit  been  impressed  by  the  paper, 
but  they  h.ad  not  yet  seen  the  right  bricks  in  this  country, 
lie  was  surpriscil  to  hear  of  the  failures  e.xporrcncod  by 
Mr.  Crowthei.  Ho  had  sien  some  of  tlioso  artificial  brickj 
in  Oxfor.l  which  had  been  I. lid  for  four  years,  and  had  stood 
very  well.  In  regard  to  the  laboratory  spoken  of  by  Mr. 
Price,  the  only  tests  really  neie.-sary  were  those  for  abs  uptioii 
and  abrasion.  For  tho  litter  they  would  have  to  provide  a 
ratiler,  which  they  would  timl  at  any  iion  foundry  l^or  clean- 
sing the  castings.  He  did  not  quite  approve  tif  iite  abrasion 
test  adopted  iu  America.  If  tho  memhiTS  d<i  lake  the  s:ib- 
ject  up,  they  should  certainly  aim  at  fixing  a  stanilard  for 
bricks.  He  did  not  see  why  they  shonhl  go  to  Swi;  z.'riand 
for  asphalte,  to  Norway  lor  deal,  and  elsewhere  lor  other 
materials,  when  they  had  mateiiilsat  their  own  doors.  He 
did  not  see  why  tho  system  shonhl  not  be  given  a  fair  trial. 

Nest  week  wo  shall  continue,  and  probably  conclude,  our 
report  of  the  proceedings,  giving  tho  t«o  remainin'.'  papers, 
with  discussioiiK,  and  an  nee  unit  of  the  visits  to  Sutt'Ui  and 
to  the  woiks  of  Jlessrs.  Dauliou  and  cf  .Mefsrs.  Aveling  cfe 
]'orter. 


PARLIAMENTARYJVIEMORANDA. 

On  Thur.-iia\-  the  Itoyal  absent  was  given  ton  number  of 
Bills,  including  Electric  Lighting  Order  conlirmalirins.  Local 
(Jovernment  boaril  I'rovisii>nal  Order  confirmations,  .\rnidel 
Gas,  Bournemouth  Corporation,  Halifax  Corporatitui  Tram- 
ways, Luton  Water,  Tower  .Subway,  llorrowstoiinness  Town 
Improvemer.t  and  Hnrbou'-.  Ilirkeniiearl  Corporation,  Birken- 
head ('orporation  (Ferries),  Hoylike  and  West  Kirby  lin- 
jirovcment,  Sheffield  Corpciiation  (Streets  and  Tramways), 
Liverpool  Corpr>ration  Tiamwayg,  Miinehesler  Ship  Canal, 
Carnarvon  Crirporaiinn,  Lowrstuft  Water  ami  Cas,  Hastings 
Harbour,  Ita'hmines  ami  Kaihgar  Toimship  Trainways  ami 
lmpr,)vemeut,  llunstanli'ii  Water  and  (ia?,  Crowbirroiigh 
District  Wafer,  Dublin  Ceri'iralit  n,  Easlloiirne  Waterworks, 
New  llunstanlr)n  Walir  and  linp,  S  iiilhanipfon  Corporation 
Tramways,  City  of  LomiIui  Sewers,  Bolton  Tramways  and 
Improvement  and  Malvern  Link  Gas  Bills— In  the  Lords 
the  King.^ton.upnnllull  C'lrpnintioi  Bill  was  learl  a  sr>cond 
time,  antl  the  Newark  C>u|ii'ralion  Water  Hill  a  third  time. 
The  Verminous  Persimj  Hill  was  uls  i  renil  a  si'ronil  time. 

f)n  Frirlay,  in  the  Hnii...  rif  laril-,  tin-  l.lrinihnltio  I'rban 
District  Council,  Swtnllirii-"tr'  Dittrlct  (las  and  .St.  Neot's 
Water  Bills  were  read  a  tlird  time.— In  the  Cominons  the 
Deal  and  Waloier  Water  Bill  was  read  a  third  lime.  Captain 
Sinclair  (Forfarshire)  introduced  n  iivw  Bill,  to  make  fiiither 


provision  for  parish  councils  in  Scotland  b»irrowing  for  the 
purpose  of  providing  piihiie  offices.  Sir  William  Cfnldington'* 
committoo  reported  approval  of  the  Harrogate  Corporation 
(Water  Transfer)  Bill  ^Linls],  which  gives  power  to  the  cor. 
pornlion  to  borrow  such  sums  as  may  be  necessary  for  tha 
jiurchuse  of  the  HarmgaH'  Waterworks  Company's  tinder- 
taking  and  for  the  con-It  mtiun  of  farther  waterworks. 

On  Monday,  in  tho  Housr*  of  Comnn'>nM.  the  (iravesend  antl 
)lilton  Water  Bill  [Lonisj  was  reuil  a  second  time. 

On  Tuesday  tho  Lords  umendinents  to  the  Cirencester 
Wafer,  Coino  Cor|>oraticin  and  Newark  Corporation  Watfr 
Bills  were  agreed  to;  the  King's  Lynn  Coqmrntion  Bill 
[Lords]  was  ordered  ti.  In.  read  the  third  time  ;  and  it  was 
reported  that  the  Lorils  h.irl  agreed  to  tho  Leeds  Corporation 
ntitl  Nottingham  Cor|s>iaticjti  Water  Bills, 

Loniliiii'it  llViffr  .S'lrp;/;/  — The  East  London  Water  Bill  came 
before  the  Earl  of  Morley's  Committee  on  Friday,  and  was 
onlered  to  be  reporterl.  Its  object  to  empower  the  com- 
pany to  construct  adiliiional  works  anil  to  raise  £,50ll,(ltlU 
further  capital.  The  New  River  Company  Bill  will  in  duo 
course  come  before  the  same  committee  as  an  unopposed 
mHRsnre.  On  Tuesday  the  Metropolitan  Water  Companies 
Bill  was  considered  in  committee  and  reiKtrted. 

The  W'nrkmrn  {Coni}vnfiil  ion  for  Aceiilrnls)  Bill. — On  Thars- 
ilay  this  important  measure  was  reail  a  third  time  in  thi- 
House  (»f  Commons,  and  on  Friday  a  first  time  in  the  House 
of  Lorils.  l)n  Tuesday  the  debate  on  the  second  reading, 
which  was  proposed  by  Lord  Heliior,  brought  a  large  attend- 
ance to  the  House  of  Peers.  The  second  reading  was  agree4l  to. 

On  Wednesday,  in  the  Cominons,  the  Rhymney  Valley  Gas 
anil  Wat(  r  Bill  was  read  a  second  time. 

Yesterday,  in  the  House  of  Lords,  the  Weights  and 
Measures  (Metric  System)  and  A'erminous  Persons  (now 
Cleansing  of  Persons)  Bills  were  to  be  further  considered; 
.•mil  tho  Nottingham  Improvement  and  Warwickshire  Water 
Hills  came  before  commiitees. — In  the  Commons  the  Public 
Health  (Scotland),  Llandudno  Urban  District,  St.  Neota 
Water,  and  Swadlincote  District  Gas  Bills  were  to  be  further 
considered  ;  and  the  Fylde  Water  (Transfer)  and  Bristol  En. 
tension  Bills  were  before  committees. 


MANCHESTER  8  SCAMPED  SEWERS 

Tlio  Unnchcster  City  ffcifs  is  again  giving  space  to  the  dis- 
cn-sion  of  the  action  of  tho  corporation  and  the  city  sor. 
veyor  in  connection  with  the  sewerage  and  sewage-disposal 
works,  and  to  which  we  have  frequently  referred  in  Tup 
SuRVKYOR.  In  Saturrlay's  issue  Mr.  S.  Norbnry  Williams,  an 
elective  auditor,  makes  some  further  serious  allegations.  Up 
to  March  last,  he  states,  the  amount  actually  expended  has 
been  £102. .572  on  the  sewage. disposal  works  at  Davyhnlme, 
and  i.'.")23,214  on  the  main  sewers  for  carrying  the  sewage  to 
these  works  ;  a  total  of  £()S.5,786.  The  corporation  have 
obtiined  powers  to  borrow  £715,750  (including  £IS,(X)0  for  a 
sludge  Eteamor  and  £Ui,(HiO  for  land),  and  are  now  applying 
for  permission  to  borrow  a  further  £170,00(1,  which  includes 
£20,000  for  repaving  defective  sewers,  Mr.  Williams  now 
d'rects  his  charges  against  the  River  Committee  and  the  city 
surveyor,  who,  he  enys,  are  now  wasting  the  ratepayers' 
money  by  nnnecejsarily  costly  methods  of  searching  for  and 
repn  ring  defective  sewi'r  work  executed  by  contractors.  In 
support  of  his  statement  he  quotes  the  opinif  ns  of  Messrs.  L. 
II.  Moorson,  J.  T.  Wood,  T.  S.  M'Callum,  J.  W.  Welch,  J. 
Ashworth,  Baldwin  Latham  and  W.  Santo  Crimp.  He 
understands  that  of  tho  contracts  which  have  been  examined 
all  the  contractors  but  one  have  been  found  to  have  put  in 
faulty  work,  and  he  neks  why  only  one  firm  of  contractors 
have  been  proceeded  against  and  all  the  rest  allowed  to  get 
off  scot  free.  His  opinion  is  that  a  full  and  impartial  inquiry 
should  be  made  into  the  whole  of  the  facts  of  the  sewers  con. 
siruelion  and  fcandnls,  "before  any  further  public  money 
is  wasted  upon  them.     .  The  blanii'  should  be  jiut  on  tho 

light  shoulders,  and  it  should  no  longer  be  a  lottery  as  to 
wno  is  responsible  for  scamping — workmen,  overlookers  or 
contracto's." 


Rearrangement  of  London  Markets.— The  stmctuml  re- 

Hrrangetm  tti  nt  the  hsli  .itel  veL'etiil'le  section  of  the  Central 
Market  is  prixeeding  rapidly,  and  will  be  carried  tat  at  a 
cost  of  about  £!»,(K>3.  Three  or  four  shops  ar»>  now  ready  for 
occupation,  and  tenders  tire  invited.  These  shops  will  be  let 
on  lease  for  a  term  of  seven  years,  but  will  not  be  let  for  the 
purposes  of  a  public. house  or  bwrshop.  The  contractor  will 
at  his  own  expense  fit  up  the  shop  in  a  manner  considered 
stiiiable  for  the  requiniiienlg  of  the  trade  for  which  it  is 
xanted.  All  this  must  be  done  to  the  satisfaction  and  ap- 
proval of  the  city  surveyor,  Mr.  A.  Murray,  niuler  whose 
direction  Iho  work  of  reconstructing  Iho  market  is  being 
curried    out. 

EleotrlO  Free  Wlrlngr.  A  company  has  been  formed,  with 
a  liipital  ..I  t:.'."iii.t>tiii  Ml  i'l  shnies,  to  work  hand-in. hand 
ele'iric  underiakim:*..  ;nid  proposes  to  wire  and  fit  }>r»'miKes 
for  electric  liirht  free  of  outlay  to  the  oct'upier,  deriving  their 
remuneration  from  an  annual  payment  not  exceeding  Id.  p4<r 
nnit  of  electricity  supplied  to  tho  iiremi.ses.  The  enterprise 
seems  to  bo  a  legitiniato  one,  ami  jutlging,  by  experienco  iu 
the  Wiillnsey  district,  it  should  have  a  fair  chance  of  siicceM 
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Britssh  Association  of  Waterworks  Engineers. 


SECOND    ANNUAL    MEETING.— I. 


The  British  Association  of  Watern-oiks  ?;ngineers,  though 
ono  of  the  youngest  of  engineering  societies,  is  already  a 
highly  successful  one.  What  it  has  done  and  the  manner 
in  which  it  has  justified  its  existence  are  ably  set  forth  in 
the  president's  address,  which  we  give  below.  The  first 
annual  meeting  was  held  a  year  ago,  in  Nottingham.  The 
second  has  been  held  this  week  in  London,  and  was  opened 
at  11  o'clock  on  Tuesday,  in  the  Westminster  Town  Hall, 
when  the  following  members  were  present,  among  others:  — 

President:  llr.  11.  A.  Hill,  l!irmingh:un. 

Retiring  President  :  Mr.  D.  M.  P.  Gixskin,  Nottingham. 

Vice-President:  Mr.  W.  Hatthews,  Southampton. 

Members  of  Council:  Messrs.  E.  C.  Jones,  Ley  ton  ;  W. 
G.  Peirce,  Richmond  (hon.  secretary  nnd  treasurer)  ;  C.  U. 
Priestley,  Cardiff ;  W.  A.  Richardson,  Birkenhead  ;  E.  .Sandc- 
man,  Plymouth  ;  E.  A.  B.  Woodn-ard,  Wolverhampton;  and 
R.  II.  Swindlehurst,  Bolton. 

Members  :  Messrs.  F.  J.  Bnncroft,  Hull ;  H.  Francis,  Devon- 
port;  C.  Gilby,  Bath;  J.  Hartley,  Nelson;  T.  L.  llughep, 
Wigan  ;  W.  Ingham,  Torquay;  J.  Lee,  Tonbridge ;  T.  Moly- 
neaux,  Stockport ;  T.  R.  Ritson,  Kendall ;  J.  T.  Rodda,  East- 
bourne ;  C.  Saiiily,  Windsor ;  J.  Shaw,  Boston ;  A.  Wells, 
Lewes. 

AssociATKS  :  Messrs.  C.  J.  Ilobbs,  London,  W. ;  W.  IIopc, 
Liverpool ;  W.  G.  Kent,  London,  W.C. ;  R.  Macintyro,  London; 
A.  J.  Price,  Worcester;  A.  Fowler,  Leeds;  and  W.  Wliitaker, 
Croydon. 

Visitors:  Messrs.  A.  F.  Bezant,  London  ;  C.  II.  W.  Biggs, 
London;  J.  S.  Campbell,  Manchester;  W.  Paton,  London: 
C.  H.  Powis,  London  ;  H.  Richardson,  London;  G.  W.  Usill, 
London ;  and  J.  F.  Wicks,  High  Wycombe. 

Mr.  D.  M.  F.  Gaskin  (Nottingham),  the  retiring  president, 
opened  the  conference  by  calling  upon  the  secretary,  Mr. 
W.  H.  Brothers,  to  read  the  minutes  of  the  last  general  meet- 
ing, which  were  duly  confirmed.  Some  letters  of  apology  for 
absence  were  read,  and  then,  on  the  motion  of  Mr.  Priestley 
(Cardiff),  Messrs.  Sainly  (Windsor)  and  Hughes  (Wigan) 
were  appointed  scrutineers  of  the  ballot  of  officers. 

Mr.  Gaskix  then  proceeded  to  make  a  few  remarks.  He 
would  have  said  something  of  the  committee  appointed 
last  year,  but  he  understood  that  the  president  would 
deal  with  it  in  his  paper.  He  wished,  however,  to  refer  to 
a  matter  connected  with  it — namely,  tlio  Nottingham  and 
Newark  Water  Bill,  in  connection  with  which  Mr.  Mansergh 
read  a  paper  at  the  recent  conference  of  the  Institution  of 
Civil  Engineers.  He  thought  it-  was  essential  that  their 
association  should  reappoint  the  committee  appointed  last 
year  to  consider  the  question  of  the  c.onstituiio:i  of  water 
board?.  Under  the  present  stale  of  affaiis  no  corpcra'.ion 
got  what  they  wanted.  Water  boards  should  bo  composed 
oE  technical  educated  men,  free  from  local  prejudice.  If  such 
a  body  had  gone  and  viewed  the  distiic,  both  parties  would 
have  been  more  foitunate.  He  concluded  by  proposing  that 
the  committee  should  be  reappointed. 

Mr.  Hill  (president  elect)  seconded  tlio  motion,  which  was 
supported  by 

Mr.  WniTAKEK  (Croydon),  who  said  that  all  matters  in 
connection  with  water  supply  must  bo  carefully  watched  in 
future.  In  one  of  the  cases  to  which  attention  has  been 
drawn  the  protective  area  had  not  been  granted  because  loo 
much  had  been  asked.  To  a  certain  extent  the  opponents  of 
the  Nottingham  case  were  interested  in  showing  how  good 
that  case  really  was.  The  result  was  not  particularly  sur- 
prising, and  might  have  been  arrived  at  in  one-twentieth  of 
the  time.  An  expert  body  in  a  very  short  time  would  have 
come,  not  exactly  to  the  same  result,  perhaiis,  but  to  a  very 
fair  compromise.  The  committee  considering  tlie  ciise  knew 
nothing  of  the  subject.  U  would  have  been  much  bettor  for 
all  concerned  if  ono  authority  could  hare  been  constituted, 
instead  of  ;i  great  many  contending  authorities  pulling  in 
different  directions.  With  one  authority  they  might  have 
gained  their  ends  and  a  largo  expense  might  have  been  saved, 
'rhe  town  clerk  of  Mansfield  was  of  that  oj)inion,  and  it  was 
hoped  that  tho  idea  would  not  be  allowed  to  drop.  There 
was  plenty  of  water.  Tho  question  was,  who  was  to  have  it, 
and  how  were  they  to  get  it.  If  the  association  could  assist 
in  this  work  they  would  advance  the  question  of  water  supply 
generally. 

Mr.  Bancuokt  (Hull)  also  supported  the  motion,  giving 
p;irtieulars  of  a  c;isc  within  his  own  experience. 

It  was  decided  that  the  commilteoshould  consi.st  of  Messrs. 
Hill,  Gaskin,  Matthew.",  Watt?   Pilskin  and  Whittaker. 

The  report  of  tho  scrutineers  of  -tl>e  ballot  for  ofllcers  was 
received,  from  which  it  trjinspired  tli.at  Messrs.  (irilliths 
and  Swindlehurst  are  the  new  members  of  the  council.  Mr. 
Peirce  (liichmond).  who  is  le-clected  honorary  secretary  and 
treasurer,  was  awarded  a  hfarty  vote  of  tlumks  fur  his  ser- 
vices during  tho  pu§t  ye:u-.  A  vote  of  tliiiiiks  was  also 
awarded  to  tho  scrutineers.  .M'ter  tho  retiring  president  had 
introduced  the  president  elect, 

Mr.  WiiiTTAKER  proposed  a  vote  of  thanks  to  tho  retiring 
pre«ident,  without  vvliom,  he  said,  the  BBSOciation  would  not 


have  been  in  existence.  It  was  now  one  of  the  most  interest- 
ing associations  in  existencf,  and  they  should  be  grateful  to 
Mr.  Gaskin.  It  was  a  pity  he  could  not  be  president  for  two 
years,  for  he  had  been  a  good  president.  He  had  attended 
tho  meetings  regulaily  and  had  taken  the  greatest  interest 
in  the  work.  He  hoped  they  would  have  his  serrices  on  tho 
council  for  a  good  many  years,  that  his  name  would  be  on  the 
role  of  the  association  for  longer  still,  and  that  he  would  have 
every  prosperity  in  his  profession. 

Mr.  RiTsoN  (Kendal)  seconded,  and  Mr.  Gaskin  replied 
briefly  but  in  most  appro]iriate  terms,  thanking  Mr.  Whit- 
taker for  the  way  in  which  he  had  proposed  the  motion. 

Messrs.  S:unty  and  Hughes  were  also  appointed  scruti- 
neers of  tlie  ballot  for  new  members.  Tho  result  of  the 
ballot  w.Ts  that  all  the  members  approved  by  the  council 
were  elected.  The  new  members  are  :  Memuers — R.  Evans, 
Cork;  A.A.Gill,  Chelsea;  E.  D.  Marten,  Westminster;  H. 
P.  Maybury,  Malvern;  T.  H.  Plowright,  Brackley  ;  J.  W. 
Way,  Newport,  I.W. ;  and  O.  Williams,  Aberdare.  Asso- 
ciates— P.  Bright,  London;  J.  Cowley,  Edinburgh  ;  11.  Hall, 
Montrose;  W.  Hope,  Liverpool;  M.  Pierce,  Richmond;  A.  J. 
Price,  Worcester;  J.  W.  M.  Richardson,  Birkenhead;  W.  C. 
Starie,  Windsor;  and  G.  Watson,  London. 

After  the  auditors  had  been  re-elected  the  formal  busi- 
ness was  brought  to  a  close  by  the  adoption  of  two  resolu- 
tions, moved  by  Mr.  W.  Matthews,  amending  rules  30  and  31 
of  the  constitution,  with  a  view  of  retaining  the  services  of 
each  past-presidont  on  the  council  for  a  certain  number  of 
years. 

Mr.  H.  Ashton  Hill  then  proceeded  to  read  his  presi- 
dential address,  which  was  as  follows  : — 

PRESIDENT'S  ADDRESS, 

By  H.  Ashton  Hill,  m.inst.c.e., 

South  Staffordshire  Waterworks  Company,  Birmingham. 

It  is  a  custom,  having  the  sanction  of  long  usage,  for  the 
president  of  an  association  at  the  opening  of  his  presidential 
address  to  express  his  thanks  to  the  members  for  the  high 
honour  they  have  conferred  upon  him  by  placing  him  at 
their  head.  However  much  1  may  by  habit  of  mind  incline  to 
the  unconventional — and  in  the  remarks  which  1  am  about  to 
make  I  shall  aim  at  a  lucid  exposition  of  the  subject-matter 
in  hand  rather  than  attempt  the  graces  of  literary  style — 
here  is  an  obligation  which  1  cannot,  and  assuredly  have  no 
desire,  to  escape.  Briefly  then,  gentlemen,  I  will  ask  you  to 
accept  my  warmest  thanks.  I  am  deeply  sensible  of  the  re- 
sponsibilities I  have  undertaken — responsibilities  which  are 
graver,  perhaps,  in  the  case  of  a  young  association  like  our 
own  than  in  one  of  riper  standing.  With  kindred  societies 
that  have  been  established  many  years  it  mainly  rests  but  to 
pursue  the  even  tenour  of  their  way,  and  care  has  only  to  be 
taken  that  well-won  laurels  shall  run  no  risk  of  forfeiture. 
With  us  it  is  different,  and  much  remains  to  bo  done.  We 
shall  have  to  build  up  our  association  in  the  matter  of  num- 
bers if  the  sphere  of  our  activity  is  to  be  enlarged  and  our 
authority  strengthened  ;  and  to  that  desirable  end  1  think  I 
may  confidently  rely  upon  the  personal  efforts  of  each  in- 
dividual member  of  this  association.  I  can  only  assure  you, 
gentlemen,  that  during  my  year  of  office  the  association  shall 
have  tho  best  energies  1  can  give  to  its  interests,  and  with 
your  hearty  co-operation,  on  which  I  place  the  fullest  reliance, 
it  will  be  my  strenuous  endeavour  to  maintain  the  high  tradi- 
tions handed  down  to  me  by  my  valued  predecessor,  to  whom 
the  association  owes  its  inception. 

That  tho  British  Association  of  Waterworks  Engineers  has 
amply  justified  its  existence,  even  in  these  early  days,  must 
be  accepted  as  an  accomplished  fact.  It  came  into  being 
only  fifteen  months  ago,  and  in  February  last  we  had  a  roll 
of  110  members  and  thirty. two  associates.  This  morning 
you  will  have  an  opportunity  of  adding  to  those  numbers  by 
voting  on  I  he  proposals  of  members  and  associates.  Uf  our 
first  voliimo  of  "  Transactions  " — so  excellent  in  matter  and 
manner — I  do  not  hesitate  to  say  that  wo  have  every  reason 
to  bo  justly  proud.  On  its  publication  our  secretary  tells  me 
he  received  many  letters  of  congratulation,  not  only  from 
within  but  from  engineers  not  following  our  branch  of  the 
profession,  and  othi>rs  eminently  ipialilied  to  judge  of  (he 
merits  of  such  a  production.  Publishers  wanted  to  buy  them, 
and  np)ilications  to  purchase  copies  came  from  individuals  in 
Kughiml  and  the  colonics  :  Init  the  council  felt  that  it  would 
not  he  politic  to  sell  our"  'J'ransaction  "  to  those  unconnected 
with  tho  association.  Tho  papers  and  communications  which 
will  bo  read  at  these  meetings,  together  with  Mr.  Watts's 
valuable  contribution  to  the  winter  meeting,  and  the  in- 
structive anil  interesting  discussion  to  which  it  gave  rise, 
holdout  every  promise  that  I  he  second  volume  of  our  "  Trans- 
actions" will  not  fall  shoit  of  the  high  clmracterof  tho  lirst. 
Surely  this  is  much  to  have  accomplished  in  so  brief  a  time. 
These  allnsiuns  bear  upon  what  I  may  call  the  public  work  of 
the  association,  which  he  who  runs  may  read.  But  the  as- 
sociation has  done  more  than  this.  It  has  brought  into  close 
and  intimate  communion  a  large  number  of  gentlemen  en- 
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gaged  in  a  common  parsuk  who  Wfre  formerly  strangers  to 
each  other,  and  lent  facility  lo  "  the  interchange  of  informa- 
tion, ideas  and  practice  "  wl.ich  is  a  fundamental  object  of 
this  association.  As  we  grow  in  numbers  so  will  personal  uc- 
qnaintanceship  extend,  ami.  if  for  no  other  reason,  I  would 
ask  each  member  to  use  his  intluenco  to  introduce  at  least 
one  candidate,  possessed  of  iho  necessary  ((ualifications,  for 
election  at  our  next  general  nioetlDg. 

If  it  be  true  that  there  is  nothing  new  under  Iho  enn,  it 
is  certainly  trnn  that  of  pK  BtJentiul  adJresses  thcro  is  no 
end  ;  nor  does  this  over-incn  using  number  make  it  easier  to 
present  nny  subject  in  an  i  iiiirely  novel  form.  I  shall  tliere- 
foro  confine  myself  to  drawing  upon  my  own  personal  ex- 
perience in  such  directicnb  :n  1  hope  may  b'l  interesting  lo 
water  engineers;  and  if  in  doing  this  1  includo  matter  which 
is  of  common  knowledge,  it  will  bo  because  such  allusions 
are  necessary  for  the  purpose  of  making  my  meaning  clear. 

During  this  year  of  the  diamond  jubilee  of  our  gracious 
Sovereign  I  can  well  inin;;iiio  that  the  generality  t  f  presi- 
dential and  other  addresses  will  deal  more  or  less  fully  with 
the  progress  of  arts  and  sciiiice.s  in  the  course  of  the  years 
covered  by  this  memorable  reicn.  Such  an  example  I  do 
not  think  it  necessary  or  dcsii  able  that  I  should  follow.  The 
engineer  of  today,  like  every  other  follower  of  a  technical 
calling,  is  the  heir  of  the  aL'es  in  rccpect  of  the  exact 
sciences;  but  the  gentlemen  I  nni  addressing  are,  for  the 
most  part,  engaged  in  the  f]ii-cial  and  particular  branch  of 
the  engineering  professicju  which  tiiis  a'!sociation  was 
founded  to  benefit.  'I'o  the  august  circumstances  of  the 
recent  commemoration  I  will  not,  therefore,  refer,  beyond 
saying  that  wo  have  already  presented  a  Inyal  and 
dutiful  oddress  to  the  Queen,  Passing  in  review  the  sub- 
jects dealt  with  at  our  first  annual  meeting,  I  will  at  onco 
acknowledge  that  our  esteemed  past-pres'dent's  excellent 
address  makes  emulation  dilhcult.  He  trei.ted  appropriately 
and  fully  of  the  inception  and  founding  of  this  afsociation, 
and  indicated  its  line  of  policy  and  future  work.  The  story 
he  gave  us  of  the  ancient  nieihod  of  water  supply  was  vivid  | 
and  interesting  ;  the  work.s  under  his  cotlrj  were  described 
with  instructive  minuteness  of  detail,  ami  his  remarks  on  ] 
water  engineering  had  the  value  attaching  to  ripe  and 
fruitful  experience. 

Papers  Coxtbibctfu. 

The  first  of  the  papers  was  by  Prof.  Frank  Clowes,  on 
"The  Interpretation  of  the  llesults  of  Water  .\nalysip." 
Although  only  a  short  paper.  Prof.  Clowes  showed  the  bear- 
ings of  chemistry  on  tho  questicm  of  water  supply,  and  some 
interesting  points  were  brought  out  in  tho  paper,  and  dis- 
cussed, .iS  to  tho  method  of  dealing  «ith  waters  containing 
the  hardening  salts  of  Ijme  and  magnisia,  and  also  iron.  We 
shall,  no  donbt,  have  our  "  Transactions"  enriched  by  more 
papers  on  this  subject,  which  is  of  the  first  importance. 

Mr.  T.  Molyneux's  paper  on  "  The  Stockport  and  District 
Waterworks  "  dealt  with  the  supply  to  an  area  of  70  6t|uare 
miles,  having  a  population  of  I2.5,OCO, and  is  interesting  from 
the  fact  of  the  supply  being  obtained  from  three  sources; 
one  portion  from  the  neighbouring  scheme,  another  from  a 
gravitation  scheme  of  its  own,  while  a  third  portion  is  ob- 
tained by  pumping.  Mr.  .Molyneux  referred  to  the  difficulty 
of  finding  suitable  gathering  grounds  near  to  many  of  our 
largo  towns,  and  described  how  successfully  an  augmenta- 
tion of  his  resources  were  ohtamcd  by  a  deep  boring,  of 
which  he  gave  full  details.  He  also  described  other  works 
incidental  to  his  new  scheme.  This  paper  gave  rise  to  a 
spirited  discussion,  in  the  eourso  of  which  many  useful 
points  were  brought  out. 

The  next  paper,  by  Mr.  C.  E.  de  Ranee,  on  "  Hydro- 
Geology  and  Hygiene,  Law  and  Legislature,"  was  a  most 
valuable  contribution  to  our  "  Proceedings."  Coming  from 
one  80  well  entitled  to  spenk  with  authority,  it  constitutes 
an  almost  exhaustive  treati.'c,  which  may  be  profitably  re- 
ferred to  from  time  to  time.  That  this  is  so  is  evidenced  by 
the  observations  of  several  of  the  speakers  in  the  discussion, 
who  obviously  laboured  under  a  diflicully  in  condensing  their 
remarks,  which,  as  a  conBe(iucnce,  were  confined  (o  a  few 
points  only  of  the  subject  treated  of  by  Mr.  do  Kance.  A 
sub-committee  was  appointed  to  take  note  of  what  was  done 
by  way  of  legislation  allecting  tho  interests  indicated  in  Mr. 
de  Uimcu's  paper.  1  think  it  would  bo  well  if  this  com- 
mittee were  reappointed,  with  tho  addition  of  Mr.  do  Ranee, 
if  ho  would  consent  to  act  upon  it. 

The  following  are  some  notes  I  madi'  from  reports  in  The 
Journiil  "/  t.'ii.i  Li'jUling  a.s  bearing  upon  this  subject.  At 
tho  meeting  of  the  Sanitary  Institute  at  Newcastle  Inst 
year  (ISilll)  »  paper  was  read  by  Dr.  C.  Porter,  the  medical 
officer  of  health  for  Sloekpoil,  entitled  "Tho  Control  and 
Supervision  of  Public  Water  Supplies  by  Sanitary  .\uthori- 
ties,"  in  which  he  referred  lo  the  appointment  of  water 
examiners  in  London,  and  considered  it  moro  necesssary,  if 
possible,  that  such  officials  should  exist  for  country  distiicts. 
Sir  Douglas  fialton,  in  reply,  thought  the  powers  in  ((uestion 
were  already  possessed  by  medical  ollieers  of  health  A 
resolution  was  passed  lo  the  c  IVeet  that  any  aulhnijsed  ollicial 
of  a  sanitary  authority  aliouM  bo  allowed,  at  anytime,  by 
day  or  night,  t4)  inB|>ectthe  water  snpply,  and  rB|ucially  tliu 
places  used  for  filtration  uml  |  iirilicatinn. 

The  Contest  ftir  thf  Li'tic  J>''i  Watcr^hcil.—iu  this  cn«e  the 
four  corporations  of  Sheffield,  Burni.|ev,  liothcrhain  and 
Doncaster  were  concerned,    and   the   Kotherhani   and  Don- 


coster  corporations  threw  in  their  lot  with  .'^heffield,  but 
Uamsley  contended  for  a  scheme  of  it«owu.  Lbrge  tarn* 
were  expended  in  Parliamentary  costs,  but  it  can  scarcely  be 
said  that  such  contention  and  cost  have  been  the  mm-mis  of 
affording  a  better  supply  lo  ony  of  these  towns.  There  is 
something,  however,  in  sentiment,  and  a  town  is  often  will- 
ing to  pay  handsomely  (wr  tho  privilege  of  owning  its  own 
works  of  water  supply. 

Tho  following  is  an  extract  from  The  Journal  of  Oat  Light- 
ing  of  November  '.i,  ISfWi :  "  A  I'ropoied  Big  Water  Scheme 
for  PcmbrokcKhire. — .Vccording  to  jTAe  Lfjntl  GKurrnirwut 
Journtif,  tho  London  County  Council  are  not  alone  in  tlieir 
desiro  to  embark  upon  a  liugo  wotur  scheme.  Tho  Pern- 
brokeshirc  County  Council  have,  it  is  sail,  proved  the  feasi- 
bility of  a  proposal  lo  fijrnisli  .in  ample  supply  of  good 
water  to  evci'y  town  and  vtlfage  in  that  cjrner  of  the  princi- 
pality by  means  of  watorwoi  kg  on  Priscilly  mountain.  They 
Cont?ni  that  such  works  C3uld  bo  established  at  a  cult  of 
less  than  £2011,0110,  and  that  this  would  conio  much  cheaper 
to  tho  county  as  a  whole  than  independent  works  startod  by 
tho  several  towns  and  district  councils.  (Ijr  contem|)orary 
is  afraiti  there  are  many  ditlicultios  in  the  way  of  the  scheme 
as  it  Etan  !s  ;  bul,  if  it  really  possesses  all  tho  merits  claimed 
for  it,  it  is  thought  it  would  meet  a  want  long  eipcrienoed 
in  many  parts  of  Pembrokeshire." 

At  the  engineering  confereoco,  last  monlh,  Mr.  Janice 
Mansergh  read  a  paper  entitled  "Tho  Law  and  .Mlocaiion 
of  Underground  Water,"  and  referred  lo  the  Parliamentary 
contest  that  had  been  goinz  on  with  roferenco  to  tho  water 
supply  of  .Vottingham  and  .\owark,  in  which  tho  latter  town 
has  been  afforded,  subjict  to  confirmation  in  the  House  of 
Lords,  a  zono  of  protection  corresponding  to  their  limits  of 
supply,  Nottingham  having  been  compelled  to  go  further 
afield  for  their  proposed  Veil.  He  montions  tho  case  of 
Chunemorc  v.  Kichanh  and  certain  other  eases  bearing  on 
the  subject,  concluding  his  remarks  by  quoting  Mr.  Balfour 
Browne,  Q.''.,  who  said:  "Tho  law  of  underground  water 
as  it  now  stands  is  simply  silly." 

Mr.  William  Watts  contributed  a  very  complete  paper  on 
the  construction  of  "Concrete  and  Puddle  Trenches  for 
Reservoir  Embankments,"  and  in  a  pleasing  and  practical 
manner  recounted  what  must  be  regarded  as  almost  a  unique 
experience  in  such  work,  he  having  been  engaged  in  tbe 
carrying  out  of  no  less  than  fourteen  large  reservoirs,  cover- 
ing a  period  of  thirty  years.  It  is,  therefore,  not  to  be  won- 
dered at  that  the  Sheffield  Corporation  found  our  member 
(Mr.  Watts)  tho  best  man  for  the  carrying  out  of  their  pro- 
posed large  reservoirs.  On  behalf  of  this  association  1  con- 
gratulate him  upon  his  appointment,  and  trust  that  in  his 
new  sphere  he  may  alike  satisfy  his  employers  and  himself. 

Mr.  Paskin  followed  with  a  paper  on  "  Discharge  Tunnels 
from  Reservoirs,  illustrated  by  several  excellent  diugrums, 
in  which  he  indicated  tho  correct  as  opiiosod  to  tho  incorrect 
mode  of  laying  the  discharge  pipe  through  an  ombankment, 
and  described  tho  several  valves  and  appurtenances  con- 
nected therewith.  The  discussion  was  taken  on  Messrf. 
Watts  and  Paskin's  papers  conjointly;  the  chief  point  of 
which,  in  regard  to  Mr.  Paskin's  paper,  was  directed  to  tho 
disastrous  accident  to  the  Bradfield  reservoir  of  the  Sheffield 
Corporation  in  \SM. 

From  a  book  published  in  I8Gi,  which  I  have  lately  had 
the  opportunity  of  perusing,  1  have  extracted  the  following 
information,"  which  I  thought  might  be  interesting.  The 
Bradfield  dam  was  constructed  to  form  a  large  reservoir  for 
tho  Sheflield  Waterworks  Company,  and  was  situated  about 
1  mile  to  tho  west  of  liradlield  and  about  8  miles  from  Shef- 
field, its  object  being  to  intercept  the  moorland  stream  and 
fill  up  the  whole  of  the  valley  of  78  acres  to  nearly  tho  level 
of  tho  top  of  the  embankment — Mr.  Leather,  of  Levonthorpe, 
near  Leeds,  beii.g  tho  consulting  engineer;  Mr.  (lunson,  the 
roaidcnt  engineer;  and  Messrs.  Craven,  Cockayne  and  Foun- 
tain severally  undertaking  tho  contracts.  Tho  length  of  the 
embankment  was  1,251  ft.,  greatest  width  at  base  .■)lX)ft.,  top 
■width  12ft..  and  depth  'J.">  ft.:  outer  and  inner  elope,  2)  to  1 ; 
area  of  gathering  ground,  -1,1100  statute  acres.  The  reser- 
voir was  constriieted  to  hold  I)'.M,IKII),(«KI  gallons.  Tho 
geological  formation  on  which  thu  embankment  was  con- 
structed is  just  at  the  edge  of  tho  oulrrop  of  tho  coal 
measures  ami  the  couimeneemont  of  the  millstone  grit.  The 
work  w:ts  started  in  IN.'JS,  and  from  the  first  difficulty  was 
experienced  in  keeping  tho  water  out  of  tho  puddle  Ireneh, 
which  had  eventually  to  bo  sunk  in  somo  places  to  a  depth  of 
liOft,,  although  only  liift.  was  specified.  The  water  wma  let 
into  the  reservoir  for  tho  first  time  in  .lune,  isti^l,  and  on 
Match  10,  IsiVl,  was  1  ft.  n  in.  below  tho  weir.  ( »u  that  day 
Mr.  (iiinson  inspected  the  dam,  as  Admiral  Kil^roy  pivdictod 
a  gale  :  after  watching  it  for  a  eonsidernblo  time,  ho  con- 
sidered it  ((uito  fnfo  and  went  homo.  Shortly  afterworda  a 
workman  had  occasion  to  cross  tho  embankment  and  noticed 
cracks  ou  tho  outer  slope.  Mr.  fiunsim  was  at  onco  com- 
municated with,  and  proceeded  ns  quickly  as  possible  lo  the 
dam,  where  ho  found  tlm»  tho  two  l.K-in.  out  let -pipe  valves  had 
been  opeiie*!  and  iho  water  running  freely  through  them. 
Ho  at  euee  gave  onlcrs  for  iH>rl  of  the  by-wash  t«  Im>  blown 
up  to  relievo  tho  etnbankiiient,  btil  Imfoie  this  could  bo  ilone 
tho  dam  burst  at  ll.ilOp.m.  on  March  1 1,  IMil.nnd  tho  water 
travelli  d  down  the  valley  at  the  rato  of  IS  miles  an  hour, 
carrying  everything  before  it,  un<l  cauking  tho  dealhii  of  S-tO 
(lersonp      The  lloo<l   wuHhed    away   in  half  an    hour  02,<>ti 


104 


THE    SURVEYOR   AND   MUNICIPAL 


[July  23,  1897. 


cubic  yards  of  material,  or  Tiearly  one-fourth  of  the  whole 
embankment.  It  has  been  calcnlated  that  the  time  required 
to  empty  the  reservoir  was  forty-seven  minutes. 

A  summary  of  Mr.  lliwlinson's  repoi t  of  llie  bursting  of 
the  dam  is  as  follows:  The  cast-iron  outlet  pipps  were  laid 
in  a  most  objectionable  manner.  Where  the  pipes  crossed 
the  puddle  trench,  in  order  to  fjuaifl  ofrainst  fracture  of  the 
pipes,  the  trench  was  sloped  down  from  the  ordinary 
depth,  100  fi.  on  each  side  {see  diagram),  so  as  to  intersect 
the  bottom  of  the  puddle  trench,  which  was  at  lliis  point 
30  ft.  deep.  If  the  least  subsidence  took  place  a  fracture 
in  the  puddle  wall  above  the  pipes  was  ineritabl",  and  the 
water  most  probably  found  its  way  down  the  face  of  the 
puddle  tothe  fracture  in  tho  wall  above  the  outlet  pipes,  and 
ience  the  destruction  so  swift  and  terrible  in  ils  effects.  A 
culvert  of  masonry  with  an  inner  valvo  well  should  have  been 
constructed  on  one  side  of  the  valley,  and  in  solid  ground, 
and  the  outlet  pipes  laid  in  it.  The  embankment  was  not 
properly  constructed,  the  mnlerial  being  deposited  in  layers 
of  from  3  ft.  to  5  ft.  in  depth.  The  puddle  wall  should  have 
been  backed  up  on  both  sides  to  at  least  doable  its  own 
thickness  with  line  selected  material,  so  as  to  prevent  direct 
pressure  of  water  from  the  inside.  Tho  by-pass  arrangement 
was  inadequate  for  the  drainage  area  ;  instead  of  61  ft.  in 
length  it  should  have  been  120  ft.,  or  3  ft.  for  each  100  acres 
of  drainage  area;  it  should  have  been  capable  of  safely  con- 
veying away  with  the  outlet  pipes  the  greatest  possible  flood 
on  a  full  reservoir. 

The  discussion  on  Mr.  Walt's  paper  was  much  shorter  than 
it  would  undoubtedly  have  been  had  there  been  more  time 
available,  and  was  limited  to  a  question  of  prices  for  excava- 
tion and  concrete,  which  the  speaker  agreed  would  vary  in 
different  localities  and  circumstances.  Mr.  Watts  gave  some 
further  information  in  his  reply^and  one  exceedingly  inter- 
esting point  was  his  explanation  of  the  mode  of  putting  in 
hia  concrete  in  a  slobby  condition  and  without  punning,  giving 
as  a  proof  of  the  correctness  of  his  system  the  watertightness 
of  seventeen  reservoirs.  This  is  extremely  interesting,  bear- 
ing in  mind  what  has  been  advanced  in  the  opposite  direction 
by  other  engineers. 

Mr.  Percy  Griffith  read  a  paper  on  the  "  Halstead  (Essex) 
Waterworks  Extensions,"  describing  in  detail  the  carrying 
out  of  a  complete  scheme  for  the  supply  of  a  district  having 
a  population  of  8,0(X),  and  giving  the  cost.  Several  interest- 
ing matters  were  referred  to  in  the  discussion,  one  of  which, 
relating  to  the  method  of  dealing  with  greasa  in  the  boiler- 
feed  water,  I  shall  shortly  refer  to  in  connection  with  my 
own  experience  at  one  of  my  works. 

Mr.  Berrington  read  a  paper  giving  much  practical  in- 
formation on  "  The  Use  and  Misuse  of  Water,"  which  con- 
cluded with  a  summary  of  his  remarks. 

Mr.  .John  Shaw  followed  with  a  well-thought-out  piper  on 
"Some  Causes  of  Failure  in  Service  Mains  and  Pipes"; 
whilst  Mr.  Oscai-  J.  Kirby  contributed  an  interesting  paper 
on  "  Waste  of  Water  in  Relation  to  Lead  Service  Pipes." 
It  is  noteworthy  that  in  Mk  Kirby's  town  of  Batley  there 
are  two  systems  of  mains — one  for  domestic  and  the  other 
for  trade  use — but  nith  the  same  quality  of  water  for  both 
supplies. 

These  three  papers  were  discussed  in  a  spirited  manner. 
Indeed,  it  soon  became  evident  that  tho  time  at  the  disposal 
of  the  meeting  was  insutiicient  to  allow  of  adequate  discussion, 
and  it  was  therefore  agreed  that  it  should  be  continued  by 
correspondence.  I  may  hero  remark  that  in  future  it  will  be 
desirabld  to  limit  the  number  of  papers,  so  that  full  discussion 
may  take  place  at  the  meeting,  as  when  done  by  correspond- 
ence, besides  causing  additional  expense  and  imposing  an 
unnecessary  amount  of  labour  on  the  secretary,  it  undoubtedly 
prevents  the  voicing  of  remarks  from  many  members  who 
are  apt  to  overlook  the  question.  The  discussion,  however, 
was  faiily  exteneive,  and  traversed  the  various  points  brought 
out  in  the  three  papers,  chief  of  which  I  may  perhaps  be  al- 
lowed to  summarise  as  follows  :  Consumption  per  head,  waste 
of  water  and  inspection,  double  supply,  water-closet  cisterns, 
mains  and  laying  of  same,  stand-pipes,  leadpoisoning,  and 
fire-hydrants. 

A  paper  by  Mr.  U.  Macintyfe  on  "  Delta  Metal,"  taken  f.s 
read,  dealt  with  the  propeities  and  use  of  this  metal,  and 
indicated  in  what  direction  it  may  be  applied  in  connection 
with  waterworks. 

At  the  hiilf-yraily  meeting  of  the  association,  held  in 
London  on  February  ]3ih  las',  Mr.  W.  Watts  read  a  paper, 
enti'led  "  Notes  on  Drainage  Areas,  Stoiage  Capacity,  and 
Compensation  Water  Discharged  from  Catchment  Areas." 
Mr.  Watts's  paper  was  a  valuable  contribution  to  the  littra- 
lure  of  the  association,  and  it  elicited  a  very  full  di.^cussion. 
Thean'hor's  remarks,  whilst  dealing  with  gravitation  works 
pi  incipall)',  had  al.«ti  a  genernl  reference  to  pumping  schemes. 
lie  spoke  of  the  character  of  the  oppo.sition  met  with  om  the 
inception  of  new  works;  the  terms  of  supply  to  towns  .uid 
\illagee  on  the  lino  of  aqueduct;  and  pointed  out  that  those 
schemes  which  cost  from  5d.  to  7H.  per  1 ,0(X)  f:allons  storsgo. 
redeemable  in  thirty  or  forty  years,  might  be  considered 
moderate.  Tho  author  dealt  at  considerable  length  with  tho 
meteorological  CDudiiions  affecting  tho  C(  nsidoration  of  (he 
subject,  mentioning  that  an  intfeaso  of  lainfall  could  not  bo 
oxpocled  at  a  gio.iter  cle\'ation  th:in  3,{X;0  ft  ,  the  mr-st  pro- 
lific gathirini;  ground  being  at  fr<im  ],OO0tt.  upto  2,000  ft. 
lie  next  refeired   to  the  question  of   compensation,  wliich  in 


Lancashire  and  Yorkshire,  at  any  rate,  was  generally  com- 
puted at  one-third  the  amount  of  rain  falling  on  the  earth, 
leaving  two-thirds  for  impounding,  expressing  his  opinion 
that  the  calculations  should  be  made,  not  upon  the  amount 
falling  on  thp  earth,  but  rather  upon  the  amount  that  is 
capable  of  being  collected  and  stored;  and  he  referred  in 
this  connection  to  the  scries  of  articles  on  the  subject  in 
Engineerivg^  vol.  02.  He  gave  diagrams  showing  by  sub- 
divisions the  customary  manner  of  d-i:iling  with  the  average 
rainfall.  lie  considered  that  70,000  cubic  feet  of  storage  per 
acre  of  drainage  should  lie  allo^red  in  districts  wlie'*e  the 
annual  rainfall  amounted  to  45  in.  The  dis-jussion  was 
directed  to  the  following  po'uts  :  Works  by  .'tduiinistration 
I'ersus  contractors, supplies  to  local  authoritif  s  from  aqueduct, 
valuation  of  bind  by  arbitrat  on,  c  Jnipensilion  water  amount 
variable,  ti?h  in  reservoiis,  quality  of  watei-  in  reservoir  at 
different  depths,  maximuni  and  minimum  flow  of  streams, 
terms  of  giving  supplies  to  new  districts,  and  character  of 
drainage  area. 

I  will  no',  waste  your  time  by  dealing  at  gicator  lengih 
with  this  section  of  my  address;  but,  bcforo  closing  the 
review  of  papers,  I  would  like  to  s;iy  tha'.  the  work  in  this 
connection  which  J  imposed  upon  myself  lias  been  of  con- 
siderable personal  profit,  which  serves  to  show  the  advantage 
that  must  necessarily  accrue  to  anyone  who  has  to  wiite  a 
paper  or  address.  I  trust  that  my  epitomising  of  the  work 
of  the  association  from  the  point  at  which  it  was  left  by  our 
first  president  may  prove  of  some  little  advantage  to  the 
members  als'>- 

[The  conclusion  of  the  president's  address  will  be  given  in 
our  next  issue  with  oth»r  proceedings  at  the  conference.] 
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VISIT  TO  MESSRS.  EASTOX,  ANDERSON   & 
GOOLDEN'S  WORKS. 

An  extremely  interesting  visit  was  made  by  a  party  of  the 
members  of  this  society,  on  Tuesday,  to  the  ironworks  of 
Messrs.  Easton,  Anderson  &  Goolden,  Limited,  at  Erith,  Kent. 

Among  those  present  were  Mr.  G.  Maxwell  Lawford,  presi- 
dent ;  Messrs.  W.  Worliy  Beaumont  and  J.  Corry  Fell,  vice- 
presidents  ;  Mr.  C.  Gandon,  past-president  ;  Messrs.  J.  Patten 
Barber,  Joseph  Bernays,  D.  B.  Butler  and  Percy  Griffith, 
members  of  council  ;  ar.d  Mr.  G.  A.  Pryce  Cuxson,  secretary. 

The  Erith  Ironworks  were  commenced  in  186-1  by  the  firm 
of  Easton,  Amos  &  Anderson,  and  were  laid  out  by  Sir  William 
Anderson,  K.r.B.,  d.c.l.,  f.r.s  ,  &c.,  then  a  member  of  the  firm, 
and  now  director-general  of  ordnance  factories.  Designed  at 
first  as  an  off  shoot  from  the  piincipal  works  at  the  Grove, 
Southwark.  gradual  extensions  were  carried  out  from  time  to 
time,  until  in  1873  the  (irove  Works  were  finally  closed  and 
the  machinery  and  tools  moved  down  to  Erith. 

The  works  stand  on  a  plot  of  ground  about  17  acres  in 
extent,  and  having  a  frontage  or  about  8(X)ft.  to  the  river 
Thames,  and  the  various  shops  are  arranged  side  by  side,  the 
general  direction  being  perpendicular  to  the  river  bank,  so  as 
to  allow  of  the  shop  travellers  working  out  on  a  gantry  over 
barges  lying  in  the  river.  A  railway  siding  extends  from  the 
South-Eastern  Railway  into  the  works,  so  that  easy  communi- 
cation both  by  water  and  rail  is  ensured.  The  wtu'ks  are 
entered  through  the  offices,  wliich  are  placed  at  the  south- 
west coiner  of  the  property,  and  which  consist  of  a  clerks' 
office,  with  manager's  and  other  rooms  on  the  ground  floor, 
and  an  extensive  and  airy  drawing  office  occupies  nearly  the 
whole  of  the  first  floor,  the  remainder  being  taken  up  by 
estimating  and  electrical  offices ;  above  is  a  photographic 
room.  The  various  shops  lie  between  the  offices  and  tho 
river.  Commencing  from  the  west  side,  t  here  are  covered 
stores  for  stock,  95  ft.  by  13  ft.,  and  sheds  for  patterns,  cover- 
ing an  area  of  150ft.  by  tiO  ft.  Next  to  these  lies  a  pattern 
shop  100  ft.  by  .50  ft.,  wiih  a  picking  store  at  one  end,  and  an 
eU'Cirical  shop  in  two  bay.';  with  a  store  close  by.  The  dimen- 
sions of  tho  electrical  shop  are  150  ft.  by  100  ft ,  and  room  is 
left  at  the  river  end  for  extensions.  East  of  these  shops  is  a 
large  open  yard,  and  again  oast  of  this  is  the  main  building, 
consisting  of  six  equal  spans  of  -13  ft.  by  600  ft.  The  two 
western  spans  are  occupied  by  an  iron  foundry  210  ft.  long,  a 
brass  foundry  and  smiths'  shop.  Tho  next  two  spans  are  given 
up  to  machine  and  eroctin;;  .shops,  the  roof  in  the  latter  being 
carried  up  so  as  to  allow  fur  the  erection  of  lofty  engines,  the 
h'gh  traveller  rails  being  39  ft.  above  floor  level.  The  two 
bays  next  to  these  arc  devoted  to  boiler  and  bridge  building; 
beyond  this  is  another  extensive  yard,  in  which  is  a  gantry 
used  for  tho  erection  of  caisson  and  other  large  work  not 
easily  dealt  with  in  the  shops.  Beyond  this  is  a  field,  which 
is  utilised  as  a  giound  fnr  testing  gun  carriages,  and  is  pro- 
vided with  suitable  butts,  Ac.  A  largo  dining  hall  is  provided 
for  thu  acconimoilation  of  the  workiuon. 

The  works  arc  well  providcil  with  railway  track.s,  and 
materials  can  be  transfcrrcil  from  ono  de)iartment  to  another 
at  a  low  cost. 

The  company  has  in  the  past  carried  out  some  very  im- 
portant works,  among  which  may  bo  mentioned  throe  large 
sugar  mills  for  the  Khcdivd  Ismail  of  Egyjit,  and  the  water- 
works for  the  cities  of  .^niwerp  aud  SevilU',  including  all  the 
pipe  aud  main  laying  and  the  whole  of  the  buidings,  reser- 
voirs and  other  works. 
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THE  PARK  HOSPITAL.  HITHER  6REEN. 

The  formal  ojieriinj;  of  tlie  I' irk  HoBpiiHl,  Hither  drfon, 
no»r  Lewishani,  on  Monday,  July  12tli,  by  the  rrinco  of 
Wales,  brinfji  into  public  noti.  .■  an  important  addition  to 
London's  numerous  hospitals.  I'hi'  now  building,  or  rather 
proup  of  buildings,  is  the  iiiTiili  hospital  erected  by  the  | 
managors  of  the  Metropolitan  A^ylmni  Board  for  the  recep- 
tion of  patients  within  the  melnipolis  sntrcrioK  from  infec- 
tious ilisoasos.  With  the  except  inn  of  two  hospitals  provided  1 
by  the  board  for  convalescing'  pntients— one  at  Winchniore  | 
liill  and  one  at  Darenth  — the  Park  Hospital  is  probably  the 
largest  itifcctious  diseases  hospital,  not  only  in  London,  but  in 
the  United  KinRdoiii.  It  is  situitrd  on  au  elevated  tile  (iho 
highest  in  the  ilistrict)  near  Hither  (jrccn  station,  about 
three-quarters  of  a  mile  from  1.,ih  irham.  The  average  level 
is  about  U6  ft.  above  high-watrr  mark,  there  being  a  differ- 
ence of  over  30ft.  in  altitude  fioin  east  to  west,  and  of  23  ft. 
from  north  to  south.  The  "  infiried  "  buildingsaro  generally 
about  100  ft.  from  the  boundaries  of  the  site. 

Some  idea  of  the  extent  of  the  llrl.^pi■ul  may  be  gained  when 
it  i.<  stated  that  the  site,  consiiiing  of  aO acres,  is abotit  I  no  and 
a  half  times  the  area  of  St.  Thomas's  Hospital  and  in  the  foity- 
two  buildings  of  which  the  ho.spiiul  is  composed  upwards  of 
10,000,0(X)  bricks  have  been  used,  about  double  the  nnmbcr 
employed  in  the  constrnction  of  the  Rlackwall  tunnel.  There 
are  6  miles  of  drains  within  the  hospital  area,  29  miles  of 
water  and  Btoam  pipes,  3  miles  of  roof  gutters,  42  miles  of 
electric  wires,  and  350,000  slates.  The  work  on  the  building! 
has  afforded  employment  to  about  800  men  for  the  past  two 
years.  The  hosjiital  is  intended  for  cases  of  scarlet  fever, 
enteric  fever  and  diphtheria,  an<l  the  accommodation  is  as 
follows:  Sc^irlet  fever,  forty-eight  wards  for  368  patients; 
diphtheria  and  enteric  fever,  twenty-four  wards  for  120 
patients;  isolation  wards,  thirty-six  wards  for  s'xiy  patients. 
It  may  be  noted  that  the  pavilions  are  disposed  on  a  roughly 
radical  plan,  and  are  connected  by  covered  ways  with  the 
kitchen,  steward's  stores,  water  tower,  dispensary  and  tele- 
phone exchange,  all  of  which  are  in  the  centre,  together  with 
the  male  and  female  scivauts'  residences,  the  lalterfacing  the 
road.  The  distances  to  bo  traversed  by  the  staff,  the  lengths 
of  pipes,  Ac,  are  thus  reduced  to  a  minimutn.  As  the  re- 
c."ivi)ig  rooms  for  the  different  diseases  are  at  the  outer  ends 
of  the  respective  covered  ways,  the  dang*  r  of  patients  suffer, 
ing  from  different  diseases  coming  into  contact  is  very  remote 
all  direct  sonrce  of  contagion  being  thos  kept  away  from  the 
central  block,  to  which  tradesmen  and  others  have  nccefs. 
The  nnrses  are  located  on  the  summit  of  the  fite.  having  to 
the  soath  of  their  homes  grounds  where  they  may  get  re.-t 
and  recreation  away  from  the  sight  and  sound  of  their  work. 
To  the  southeast  are  placed  the  laundiy,  the  boiler  and 
engine  houses,  workshops,  disinfecting  house,  well  and  water- 
softening  apparatus.  The  medical  superintendent's  house  is 
near  the  entrance  and  the  offices,  and  the  ilischarging  room<", 
mortuarj',  post-moitom  rooms,  Ac,  are  c'osc  by,  while  the  as- 
sistant medical  officei's  house  is  not  far  distant  from  the 
diphtheria  pivilione,  and  the  steward's  house  commands  the 
eutranc3  to  the  stores  and  kitchen  yard. 

THK.    r.^VIIlONS. 

The  whole  of  the  pavilions  are  two. storied,  «i(h  fireproof 
and  sound-proof  Hoors.  There  i.s  no  internal  communicition 
between  the  two  stories,  the  ujipor  floor  being  reached  by  an 
etternnl  staircase  opening  from  the  covered  ways.  Lifts  are 
provided  at  each  staircase  for  coals,  food  trolleys,  Ac.  Kach 
scarlet  fever  pavilion  contains  on  each  floorthrce  wards--one 
for  twenty  bods,  one  for  two  beds  and  one  for  one  bed — a 
ward  scullery  with  hot-plate,  kiichcners,  sink,  &c.,  and  other 
offices,  a  bath-room,  two  water-elosets  for  patients  and  one 
for  staff  ;  sink-room,  two  bod-p;in  flop-sinkp,  lavatories  and 
movable  baths.  A  few  details  deserve  notice.  Hot-wafer 
radiators  are  employed  in  cases  designed  to  admit  fresh  air, 
which  enters  warmed  into  the  ward  ot  a  slow  veloeily,  calcu- 
lated to  change  the  nir  in  each  ward  three  times  per  hour. 
Inlets  for  fresh  nir  are  provided,  and  admit  of  adjustment. 
Each  ward  has  two  central  ojien  iireplnces,  and  stacks  of  flues 
designed  by  the  architect,  every  flue  of  which  can  bo  swept 
from  the  external  basement.  These  (lues  are  surrounded  by 
aspirating  Hues,  which  prodiue  an  up  current  and  draw  oft 
the  vitiated  air  of  the  ward.  Kxte-n^lly  the  stacks  are  made 
of  blue-green  faience,  and  m.ike  pleasing  breaks  in  the  wards. 
There  are  eight  air  flues  and  four  smoke  Hues  in  each  stack, 
which  itj  3  ft.  6  in.  stjuare  on  plan. 

Throughont  the  whole  of  the  pavilions  there  is  not  a  singlo 
buried  pipe  or  inucccssiblo  place  of  any  kind.  The  windows 
are  sliding  sash  below  and  op  mi  lights  falling  inwards  above. 
Some  t'f  the  bui1ding..i  ha^■e  a  specially-tlesigned  window  by 
the  architect.  There  are  no  hollow  linings;  the  frame  is 
.  solid,  but  the  Fashes  tlide,  ami  are  matio  to  o|ic>n  inwarils  to 
throw  the  air  upwards.  They  i.in  bo  regnluted  to  any  angle, 
and  can  bo  opened  to  admit  air  through  the  full  area  of  tho 
frame  — i.c,  double  the  area  of  an  r>rdinary  sash  winilow  ;  the 
weights  and  sash  linos  can  b"  removed  without  taking  Iho 
sashes  out,  and  tho  linings  are  made  to  open  for  sweeping. 
Thest>  winilowfl  ran  be  elenned,  printed  and  re  glazed  from 
Iho  inaide— very  desirable  pMints.  Tin-  launilry  is  in  two 
parts,  fr.r  patients  an^l  staff  ;  the  soiled  linen  enters  at  one  en«l, 
and  passes  through  several  cleansing  processes  to  the  dis- 
tributing-room at   tho  other  eml.     Tho  disinfoctor  ii  at  tho 


entrance  to  laundry  yard  and  is  fitted  with  Lyons'  apparatns. 
The  water  supply  it  from  we'l.,  in  the  chalk.  We  may  note 
that  the  kitchen  block  is  internally  fared  with  g'ass,  making 
a  clean  and  bright  surface.  Iiiteriuilly  the  ward<  present  a 
light  and  cheerful  appo.irance ;  the  floors  are  close  boarded 
viilh  teak,  the  walls  are  cenienfHdand  painted  of  two  colours, 
a  dado  of  dar<  ehocolat?,  havin  »  a  glazed  and  washable  sur- 
face, and  all  the  angles  between  floor  and  walls  are  rounded 
off  in  cement.  The  fontalo  servants'  block  has  a  separnto 
cubich'  for  each  maid,  large  nroys  and  sitting  rooms,  and  a 
separate  flat  of  r.Jom3  for  tle^  matron.  Tho  narses'  h.ime,  on 
tho  south. west,  is  divided  into  thrre  houses,  connected  with 
iron  and  glass  corridors  on  each  floor;  each  nurse  has  her  own 
bed. room,  and  separate  dining  and  sitting  rrnms  are  provided 
for  charge  and  assistont  nurses.  The  waierchwets  and  lava- 
tories  are   in  detached  towers,  as  in  iho  pavilions. 

Mr.  10  Iwin  T.  Hall,  K.K.I. a  a  ,  and  K.S.I..  in  the  archilwt,  and 
his  plan  was  selected  in  public  competition  in  lH9t.  Mr. 
Hall  has  personally  sopervi.sed  fvery  dotad  rif  this  exionsivo 
range  of  buildings.  He  has  Ireen  ably  assislo  I  by  Mr.  Turner, 
the  chi:-f  clerk  of  works,  and  .Mr.  Manstdl,  assistant  clerk  of 
works.  Messrs.  Leslie  A  Co  ,  Limitorl,  of  Kensington,  sre  the 
contractors,  and  the  contrjct  amount  is  £210,000.  Tho  work 
has  been  well  carrifMl  out  under  tho  p?rsonal  supervision  of 
Mr.  Shingleton,  assisted  by  his  manager,  Mr.  Kitchener,  and 
tho  ground  foreman  of  the  works,  Mr.  Easter. 

Tho  lucks,  lock  furniture  ami  brass  foundry  were  supplied 
by  Messrs.  CoUedge  &  Bridget!,  of  Wolverhampton.  Messrs. 
John  Hall  &  Co.,  Fireclay  Works,  .Stoorbridgi-,  supplied  all 
the  ivory -coloured  glazed  bricks,  besides  lnrge  quantities  of 
fire-brick  and  clay.  The  whole  of  the  drainage  of  the  hospital 
has  been  I'arried  out  with  the  "  Archer  "  j"in'ed  stoneware 
pipes  of  the  "  Archer  "  Pipe  Company. 


NEW  OPEN  SPACE  AT  BETHNAL  GREEN. 

The  crowded  parish  of  Bethnal  Green,  with  its  129.000  in- 
habitants— mostly  very  poor — was  on  Tuesday  afternoon 
formally  endowed  with  a  beautifully  laid. out  garden.  The 
parish  church,  situated  amidst  a  maze  of  "  mean  streets,"  is 
of  great  antiquity,  and  in  it  are  auamber  of  memorials  of  the 
Huguenots  who  came  over  here  after  the  revocation  of  the 
Edict  of  Nantes.  Around  this  ancient  structure  lies  the  old 
parish  burying  ground,  disused  for  many  year.',  for  interments. 
It  is  this  "  God's  acre  "  which  has  been  ntilised  for  the  bene6t 
of  the  living.  The  remains  of  the  dcail  have  not  been  dis- 
turbed, but  the  tombstones  have  been  placed  around  the  walls 
or  otherwise  specially  cared  for.  The  churchyard— some  2 
acres  in  exfnt — is  now  laid  out  in  lawns  and  flower-beds,  and 
comfortable  seats  are  jrrovided  for  those  who  choose  to  come 
and  icst  in  the  garden.  The  work  was  promoted  by  the 
vestry,  assisted  by  tho  rector,  the  Eev.  A.  F.  Winnington 
Ingram,  and  before  it  is  finished  it  is  estimated  that  tho  sum 
expended  will  amount  to  £1,.500.  Towards  this  amount  the 
Metropolitan  Public  Gardens  Asrocia'ion  have  contributed  to 
the  extent  cf  £800.  tde  major  jrortion  of  thi;  money  bcinK 
expended  on  labour,  Ac. 


8HEFFIEL0    CORPORATION    TRAMWAYS. 

1"he  result  tf  the  working  cf  the  trainu»\>  since  their 
acquirement  by  the  corporation  shows  an  increase  irf  revenue 
amounting  to  about  £K,0o0.  The  cars  commenced  to  rnn 
under  corporation  control  on  the  morning  of  Saturdav, 
July  II.  189K,  and  the  receipts  since  that  date  have  con- 
tinued to  steadily  improve.  Even  the  fir^t  week's  profits 
were  consiierably  greater  than  tho.se  of  tho  corresponding 
week  of  the  preceding  year,  and  it  Viecomes  more  and  more 
eviiient  that  the  old  company  might  have  earned  a  much 
belt-r  dividend  if  they  had  catered  more  satisfactorily  for  the 
public.  The  Tramwavs  Committee  quickly  bronght  about  a 
number  of  changei.  Upon  the  Hillsbarough  route  a  Id.  fare 
was  instituted  — a  point  npcm  which  the  old  comjiany  stnb. 
bornly  refused  to  give  way — arrangements  on  the  other  lines 
were  revised,  the  drivers  and  condnctors  were  provided  with 
uniforms,  and  in  other  ways  the  public  saw  that  the  com- 
mittee had  earnestly  taken  up  the  task  committed  to  them 
by  the  counr-i'.  In  the  provision  of  new  cars,  the  rerluction 
in  the  men's  hours,  anil  in  other  directions,  consirlerable 
extra  expense  has  been  thrown  on  the  department,  but  after 
making  every  allowance  for  this  the  fact  remninw  that  a 
profit  has  been  made,  and  it  will  be  generally  agreed  a  very 
handsome  one,  bearing  in  mind  that  the  mil-ngeii  exicfly  as 
it  was  nnder  the  company. 


Business  Announoonie  )t.     Mr.  Jamrs   W.  Tvlcr,  r.R.i., 

infiirins  us  thai  he  is  eiiiiying  on  n  general  t>raclico  as  snr- 
voyor.  vainer,  land  ngent  ai.il  nnctiooeer,  nniler  the  style  of 
M'^isrs,   Tvli'r  \-  Co  .  at  ."  ."■  Ilolli  )rn-i-i.'<  luct.  London,  K.C. 

Hammersmith  Now  Town  Hall.  — Th.<  Ouk-j  ami   Dnchm* 

of    I'ili    yesienlay   fmn..:  \    upeiied    the   new   town    hall    at 

I     llnmmursmith,  which    ha^   boon    croctol  ul    a   (ouil  oist  nf 

i;27,iXK).     Full  particulars  of  the  bui'dingnill  ap|x'ar  io  our 

next  issu'. 
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Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  l^lcased  to  ansit'er  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  be  addressed  to  "  The  Law  Editor,"  at  the  Opces  of 


The  Surveyok.  Where  possible,  copies  of  local  Acts  or  docu- 
ments referred  to  should  be  eticlosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  inJi  only. 


Public  Health  Act,  1875,  secs.  13,  15,  16,  17,  and  308: 
Private  Street  Works  Act,  1892,  sec.  9:  Right  of  Local 
Authority  to  Torn  Sc:!kace  Water  into  Natural  Water- 
courses.— The  decision  of  Mr.  Justice  North  in  the  important 
case  of  Durant  v.  Braid-some  Urban  District  Cnuncil  (The 
Surveyor,  vol.  xi.,  p.  425),  has  been  confirmed  by  the  Coart 
of  Appeal.  The  point  decided,  it  may  be  remembered,  was 
that  a  local  anthority  liave  a  right  to  discharge  water  which 
18  free  from  impurities  into  any  natural  stream  or  water- 
course, subject  to  the  rights  of  landowners  to  compensation 
under  sec.  308  of  the  above  Act.  Accordingly  the  plaintiff's 
application  for  an  injunction  to  restrain  the  council  from  dis- 
charging water  from  their  surface  drains  into  a  stream  flow- 
ing through  his  estate  was  refused,  notwithstanding  that  it 
was  shown  that  a  large  quantity  of  silt  and  sand  was  washed 
with  the  rain  water  into  the  stream,  tending  to  choke  the 
channel.  Having  regard  to  the  importance  of  the  case,  it  may 
be  useful  to  sot  out  the  substance  of  the  enactments  bearing 
npon  it,  and  ihe  judgment  of  the  Court  of  Appeal  in  detail. 
Sec.  15  of  the  Public  Health  Act,  1875,  provides  that  "Every 
local  authority  shall  keep  in  repair  all  sewers  belong'ng  to 
them,  and  shall  cause  tu  be  made  such  sewers  as  may  be 
necessary  for  effectually  draining  their  district  for  the  pur- 
poses of  this  Act."  By  sec.  16,  "  Any  local  authority  may 
carry  any  sewer  through,  across  or  nnder  any  turnpike  road, 
or  any  street  or  place  laid  out  as  or  intended  for  a  street,  or 
nnder  any  cellar  or  vault  which  may  be  under  the  pavement 
or  carriageway  of  any  street,  and,  after  giving  reasonable 
notice  in  writing  to  the  owner  or  occupier  (if  on  the  report  of 
the  surveyor  it  appears  necessary),  into,  through  or  under 
any  lands  whatsoever  within  their  district."  By  sec.  17, 
"  Nothing  in  this  Act  shall  authorise  any  local  authority  to 
make  or  use  any  sewer,  drain  or  outfall  for  the  purpose  of 
conveying  sewage  or  filthy  water  into  any  natural  stream  or 
watercourse,  or  into  any  canal,  pond  or  lake,  until  such  sew- 
age or  filthy  water  is  freed  from  all  oscremontitions  or  other 
foul  or  noxious  matter  such  as  would  affect  or  deteriorate  the 
purity  and  quality  of  the  water  in  snch  stream  or  watercourse, 
or  in  such  canal,  pond  or  lake."  And  by  sec.  308,  "  Where 
any  person  sustains  any  damage  by  reason  of  the  exercise  of 
any  of  tho  powers  of  this  Act,  in  relation  to  any  matter  as 
to  which  he  is  not  himself  in  default,  fnll  compensation  shall 
be  made  to  snch  person  by  the  local  authority  exercising  such 
powers."  By  sec.  9  of  the  Private  Streets  Works  Act,  1892 
(this  Act  has  been  adopted  by  the  defendants),  "The  urban 
authority  may  include  in  any  works  to  be  done  under  this  Act, 
with  respect  to  any  street  or  part  of  a  street  any  works  which 
they  think  necessary  for  bringing  the  street,  or  part  of  a  street, 
as  regards  sewerage,  drainage,  level  or  other  matter.^,  into 
conformity  with  any  ot  her  streets  (whether  repairable  or  not  by 
the  inhabitants  at  large),  including  the  provision  of  separate 
sewers  for  the  reception  of  sewage  and  of  surface  water  re- 
spectively." The  roads  drained  by  the  council  are  mainly  under 
their  own  jurisdiction,  but  as  to  a  small  portion — tii:.,  the  Pool- 
road — which  is  a  main  road,  are  drained  by  them  under  an 
agreement  with  the  Doiset  County  Council.  Lord  Justice 
Lindley  was  of  opinion  that  the  learned  judge  had  rightly 
construed  the  sections  of  the  Public  Health  Act.  It  was  im- 
portant that  sec.  308  gave  a  right  to  fnll  compensation  to  tho 
landowner.  All  the  roads  in  question  wore  in  the  defendants' 
district.  His  lordship  tliought  the  point  about  the  Poolo-road 
came  to  nothing,  for  the  duties  of  the  defendants  in  relation 
to  that  road  were,  by  sec.  11  of  the  Local  Government  Act, 
1888,  the  same  as  if  it  were  not  a  "  main  road."  Tho  plaintiffs 
had  canalised  the  Bourni'  iji  lh77;  whether  it  would  properly 
be  called  a  "  canal "  his  lordship  did  not  know.  His  lordship 
read  sec.  15,  and  said  that  by  the  definition  section  (sec.  4) 
the  word  "sewer"  included  not  merely  a  sewer  for  the  re- 
moval of  filth,  but  also  a  sewer  for  ordinary  drainage  purposes. 
The  defendants  were  draining  some  roads  in  their  district. 
Sec.  16  was  important.  (  His  lordshi])  read  it).  It  had  been 
urged  that  no  report  of  a  surveyor  as  to  the  necessity  of  what 
the  (b^feudanfcs  were  doing  liad  been  obtained.  But  that  point 
was  not  really  raised  in  the  ai'tion.  Tho  action  \\as  brought 
for  a  much  ntore  important  purpose  —  to  contt'st  tlie  tlefenil- 
ants'  right  to  make  tho  sewers  altogether,  not  for  tho  more 
purjiose  of  delay  till  then.'port  of  a  survej'or  had  been  ob- 
tained. The  word  "lands"  in  sec.  10  must  include  land 
covered  with  water.  Though  sec.  17  was  not  an  enabling 
but  a  (jrohibitory  section,  the  inference  to  be  drawn  from  it, 
taken  in  connection  with  ih(>  other  sections,  was  very  strong. 
It  said  in  i-ffcct,  notwit list nnding  the  |irevioiis  enabling  sec- 
lions,  you  shall  not  pour  lilthy  waler  into  any  stream,  water- 
course or  canal.  \Vhat  was  the  inference  ?  That  you  may 
pour  in  any  other  water.  That  was  the  view  taken  by  Mr. 
Justice  North.  Reading  the  sections  together,  his  lonlship 
thought  that  the  defendants  were  right.     Tho  appeal  must  be 


dismissed.  Lord  Justice  Lopes  concurred.  Sec.  15  was  very 
clear,  distinct  and  largo.  Sec.  16  was  very  important,  and 
if  there  w.as  any  doubt  about  its  meaning  it  was  made  clear 
by  sec.  17.  The  inference  was  irresistible — viz.,  that  if  water 
was  free  from  the  impurities  mentioned  in  sec.  17  the  con- 
veying of  it  into  any  stream,  watercourse  or  canal  was 
authorised.  In  the  present  case  there  was  nothing  affecting 
the  purity  of  the  water  carried  by  the  defendants  into  the 
Bourne.  And  full  compensation  for  any  damage  caused  to 
the  landowner  was  provided  by  sec.  308.  Lord  Justice 
Chitty  had  formed  a  clear  opinion  that  the  defendants  were 
justified  in  what  they  were  doing.  Sec.  15  imposed  on  them 
a  dnty  to  make  sewers,  and  sec.  16  gave  i)owersfor  the  carry- 
ing of  the  sewers  which  it  was  their  dnty  to  make.  Sec.  17 
must  be  read  partly  as  a  proviso  and  partly  as  an  enabling 
clause.  The  first  part  of  the  tection  was  prohibitory,  the 
second  part  was  explanatory.  His  lordship  would  not  say 
that  sec  17  of  itself  conferred  a  power;  it  was  explanatory  of 
sec.  10.  The  Legislature  assumed  that  what  they  had  already 
said  justified  the  pouring  of  pure  water  into  a  stream,  water- 
caur.se  or  canal.  There  could  be  no  question  that  silt  was  not 
foul  or  excrementitiou3  matter.  The  value  of  sec.  308  was 
very  great.  As  a  rule  the  Legislature  did  not  interfere  with 
private  rights  without  providing  compensation,  and  under 
sec.  308  the  plaintiffs  conid  obtain  full  compensation  for  any 
damage  done  to  them  by  an  increase  of  the  sand  or  silt  carried 
into  the  Bourne  by  the  defendants'  drains. 


By-Laws  :  New  Street  :  Three  Sides  of  a  Square  :  One 
Street  or  Three  Streets?  — A  point,  which  so  far  as  we  are 
aware  is  a  novel  one,  was  raised  in  the  recent  case  of  Birken- 
hmd  Corporation  v.  Maiiles  (Birkenhead  Borough  Police 
Court).  The  defendant  had  deposited  plans  for  laying  out  a 
new  street,  which  ran  first  in  an  easterly  direction  up  to  the 
Meisey  Railway,  then  turned  at  right  angles  in  a  southerly 
direction,  coasting  the  west  side  of  the  railway,  and  finally 
again  turned  at  right  angles  and  ran  westward,  thus  forming 
three  sides  of  a  square.  The  total  length  of  these  three  sec- 
tions exceeded  150  yards,  and  one  of  the  local  by-laws  pro- 
vides that  a  new  street  exceeding  that  length  should  be  36  ft. 
wide.  The  defendant,  however  in  his  plans,  proposed  a 
width  of  30  ft.  only,  contending  that  the  three  sections  must 
be  treated  as  three  separate  streets;  and  in  order  to  have  this 
question  determined  a  summons  was  issued,  it  being  agreed 
that  for  the  purposes  of  the  legal  argument  the  street  or 
streets  should  be  treated  as  actually  laid  out,  although  in 
realit}'  they  existed  only  on  paper.  The  magistrates  decided 
in  favour  of  the  defendant.  They  thought  that  in  construct- 
ing the  by-laws  they  ought  to  consider  what  were  the  objects 
with  which  these  were  framed.  Those  objects  were,  as  re- 
spects the  by-law  in  question,  the  securing  of  proper  ventila- 
tion and  the  prevention  of  a  congestion  of  traffic.  In  this 
case  there  would  be  no  interference  with  ventilation,  because 
the  ends  of  two  sections  of  the  street  abntfed  on  the  rail- 
way ;  nor  wonld  there  be  any  congestion  of  traffic,  because 
vehicles  would  naturally  prefer  the  direct  lino  along  the 
street  forming  the  fourth  side  of  the  square.  They  therefore 
considered  that  these  were  practically  three  streets,  and  not 
one  continuous  street.  This  decision  seems  in  accordance 
both  with  common  sense  and  the  true  spirit  of  the  by-law, 
and,  indeed,  with  the  letter  also.  The  expression  "length," 
as  used  in  the  by-law  seems  to  imply  continuity  in  a  line  more 
or  less  straight,  and  not  an  aggregate  of  several  such  lines 
at  right  angles  to  one  another. 


QUKIUKS  AND  REPLIES. 

Surveyor's  Certifh  ate.  —  "Surveyor"  writes:  I  have 
been  in  the  habit  of  certifying  accounts  for  my  board  by 
simjdy  writing  the  wiird  '  correct,"  with  my  signature  and 
the  date  thereof.  This  has  recently  been  called  in  question, 
and  lam  informed  is  not  legally  a  certificate  ;  in  other  words, 
the  account  thus  endm-scd  is  not  "  certified  by  tho  surveyur," 
and  that  a  formal  certitiiate  is  required  to  protect  the  con- 
tractor. The  account  specially  referred  to  was  a  monthly 
account  for  yearly  sujiplics,  with  a  clause  in  the  contract  that 
"  payments  would  be  made  monthly  on  the  certificate  of  the 
surveyor."  As  the  matter  is  one  of  interest  to  all  surveyors, 
I  shall  be  glad  to  have  yonr  opinion  through  your  columns 
iif  "  (,'ueries  and  Replies." 

Tliere  is  nu  jmrliculftr  "  um'.<ic"  in  a  formal  certificate,  nml  I  i\o  not 
tliink  the  cuntrm-L  wtmlii  \to  venstrucil  su  aatu  coinpul  the  contractor  to 
iililaiii  one.  'IMic  object  of  .sncli  ii  provision  iis  tttiit  referred  to  in  a 
eontmct  is.  of  courbc  to  ^^ive  tlio  euvvcyor  control  and  i^upervisiou  and 
to  ensure  the  duo  performnnce  of  tho  contract ;  and  this  object  is  just 
as  well  achieved  by  the  simple  endorsement  of  the  accounts  by  the  sur- 
veyor as  by  the  most  elabomte  certiticate.  At  the  same  time  the 
practice  otgivinK  format  ccriilicates  is  undoubtedly  the  more  business- 
like method, 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 

41.  Stoke  Sewage  Disposal.  A  i'ornior  Corrospcndcnt" 
writes:  111  1»U0  I  ilri'w  the  nltcnliiii  of  yonr  leaders  to  tlio 
syBtoiti  of  aowajco  iiurificatioii  in  iiso  nt  .Stoke-upon-Trcnt, 
StaBfordshire.  This  systoin  li:i^.  n.iw  boon  in  use  at  tlie  said 
plnro  for  nearly  ten  niontlis,  an  1  all  that  f  previously  mon- 
tioiied  about  it  is  an  acknowlc.(lL.-d  fact.  The  eflltieiit  after 
treatment  is  not  onlv  di-priveil  of  all  solid  matter,  passing 
away  clear  almost  as  drinking,'  w.'.r,  but,  wliat  is  more  mar- 
vellous, depriveil  of  all  smell,  and  what  in  the  (mo  tank  is  a 
foul,  dark-coloured  mass  of  sewa;;e  becomes  clear  ami  ipiito 
inodorous.  I  am  friven  to  undirt.ind  that  numerous  dopiita- 
tions  have  visited  the  sewasje  wciks,  and  have  all  none  away 
impressed  with  the  successful  manner  of  denlin;;  with  ecwago, 
and  also  prrer.tly  astonished  at  the  simplicity  and  clicapiioss 
with  which  the  effects  arc  pained.  Many  eminent  authorities 
have  spoken  most  highly  of  its  suecoBS,  and  many  towns  ore 
now  taking;  the  method  up.  It  has  only  to  be  seen  to  prove 
all  that  1  have  mentioned  is  correct.  And,  a-jain,  I  strongly 
urge  all  corporations  who  wish  ti  adopt  a  satisfactory  and  yet 
inoxirensivo  .system  to  visit  Stoke  and  see  for  themselves  what 
is  boini;  done.      I  oncloso  mv  eanl. 

44.  Ruddlnglon  Sewage  Disposal.  — "  Interested  " 
writes:  On  p:i^;e  (iG7  ul'  \  nur  i->ii..'  of  June  18th  information 
is  given  to  your  readers  that  Mr.  Ives,  of  Derby,  has  been 
instructed  to  prepare  an  alterrniiive  scheme  of  sewage  dis- 
posal for  the  parish  of  Kuddingtun.  This  8tatem<'iit  is  very 
misleading,  and  it  is  <letiimcntal  to  a  professional  gentlemnn 
such  as  Mr.  H.  Walker,  .v.M.i.r.K.,  f.k.i.b.a  ,  K.s.i.  ...  I  think 
for  the  benefit  of  many  of  your  readers,  especially  those  in- 
terested in  the  sewage  question,  you  should  bo  .acquainted 
with  the  facts  of  the  case,  which  are  as  follows  :  The  Basford 
District  Council  instructed  Mr.  H.  Walker  to  prepare  plans 
of  sewers  and  sewage  disposal  works  for  the  parish  of  Rud- 
dington,  among  many  other  phicea  in  their  district.  These 
were  accordingly  prepared,  showing  septions,  gradients,  &c., 
and  they  were  accepted  by  the  council  aud  submitted  to  tho 
Local  Government  Board.  Tho  scheme  embraces  pumping, 
as  ground  suitable  for  a  gravitation  scheme  is  not  obtainable. 
This  pumping,  Mr.  Ives  informs  a  few  of  the  gentlemen  of 
the  Unddington  Parish  Council,  i:in  be  dispensed  with,  and 
thereby  save  them  not  only  two  thousand  pounds  (£2,0tX)) 
but  also  the  annual  cost  of  same.  Ho  promised  that  if  they 
would  submit  it  to  tho  district  c  )uncil  he  would  prepare  a 
'fcheme.  .  .  .  His  plans  .  .  .  tho  Basford  District  Council 
.  .  .  declined  to  accept,  but  informed  a  dejiutation  that  if 
Mr.  Ives  could  .  .  .  substantiate  his  statements  by  supplying 
them  with  properly-prepared  plans,  sections,  &c.,  likely  to 
pass  the  Local  Government  H.iard,  they  would  postpone  the 
matter  until  the  27tli  of  July,  lo  enable  him  to  do  so.  Such, 
Mr.  Kditor,  are  the  facts  of  ilie  case.  We  are  anxiously 
awaiting  results. 

[Wo  liuvo  omitled  from  our  coi respondent's  letter  some 
sentences  which  did  not  appear  t:)  us  of  general  intercjt. — 
Ed.  The  Sobveyor.] 


QUERIES  AND  REPLIES. 

X,B, — Sketchrt  itrcomtmtiyitip  l^tierux  fhoiitii  bf  madf  oil  Uftarate  tchite 
paper  in  plain  btitclc-iNK  liner.  Lettering  or  Jtguret  thoiitd  bf  bold  and 
plain. 


89.  Nuisance  from   Bricit   Burning:  Powers  of  Local 

Authority.  -"  \'erax "  writes:  In  my  district  there  are 
iinnii  reus  complaints  as  to  the  nuis;iuce  from  Ijrickfielils.  Tho 
brick  burning  is  carrieil  out  in  cliiinps.  What  steps  can  bo 
taken  by  the  local  authority  in  the  matter? 

Brick  burning  yicrfic  is  not  necessarily  a  noxious  or  offen- 
sive trade,  business  or  mannructure  within  the  ])rovisions 
of  sec.  112  of  the  Public  IIe:ilth  Act,  1875,  relating  to 
offensive  trades.  Hut  under  the  provisions  of  sec.  ll-l  of 
tho  same  Act,  where  any  manufactory,  buililing  or  place, 
used  for  any  trade,  business,  process  or  manufacture  caus- 
ing effluvia  is  certified  by  any  urban  authority,  by  their 
medical  officer  of  health,  .Vc.  In  be  a  nuisance  or  injurious 
to  the  health  of  any  inhabitanis  of  tho  district,  such  urban 
authority  shall  ilircct  complaint  to  bo  maile  before  a  justice, 
who  may  summon  the  person  by  or  on  whoso  behalf  the 
trade  so  complaineil  of  is  c  :irried  cm  to  ap|war  befcre  a 
court  of  summary  jurisdictinn  jind  unless  il  can  be  shown 
that  KDch  person  lias  iisuil  the  best  practicable  means  for 
abating  such  nuisance,  or  jtr«'\eiiting  or  ameliorating  such 
ctlluvin,  the  person  so  offending  (being  the  owner  or  occu- 
pier of  the  promises,  or  bi-ing  a  foreman  or  ot her  person 
employed  by  such  i>wiu>r  or  •<<  •  iipier)  thall  be  liable  to  a 
penalty  nt)t  exceeding  £:">.  Tie-  local  nulhoi-ily  may  proceed 
under  the  provisions  of  this  si-riioii.  But  they  ehouhl  havu 
a  proper  certificate  in  nrilinu',  sappoited  by  reasonable 
evidence,  to  satisfy  them  as  to  the  propriety  of  taking  tho 
requisite  steiis. 

92.  Difference  between  Lancashire  and  Cornish  Boilc  r. 


— "  Jamb"  writes:  What  is  ih.' diflerenoe  lielween  a  Lunca- 

sbiro  and  a  Cornish  boiler  ? 

LancAshire  and  Cornish  bcdlers  differ  only  in  tho  namber 
of  furnace  Hues.  In  tho  forneT  there  are  two  flacs  and  in 
the  latter  only  ono  flue.  As  the  power  developed  by  a 
boiler  is  proportional  to  the  gmto  area  of  the  furnace,  it 
follows  that  tho  greater  the  piwer  required  from  the  boiler 
tho  larger  will  bi'  the  grate  area  to  Imj  provided.  In  onler 
to  oltain  a  large  area  of  grate  there  must  be  more  than  one 
Hue,  as  the  length  of  fire  cinnot  exceed  .5  ft.  to  7  ft.,  this 
being  the  distance  that  c:in  be  conveniently  worked  by  tho 
fireman,  and  if  one  largd  Hue  was  constructed  in  order  to 
obtain  the  necessary  area,  it  wo;ild  have  to  Ik'  male  oxcep- 
tioimlly  strong  in  order  to  ii  vnt  collapse.  An  ailvaiitngo 
In  having  two  furnaces  is  that  tho  Gresctii  be  replenishol 
and  cleaned  altoniatoly.sothai  til*  re  is  very  litllo  variation 
in  the  ttcam  pressure. 

90.  Tests  for  Defects  in  House  Drain.—"  I.  (i."  write» : 

Will  yuu  plcuic  desi-rilie  the  Le.-.t  test  for  discovering  any 
hidden  defects  in  a  house  drain  as  to  jointing,  trapping,  4o. 
There  are  many  methods  for  testing  the  Koiindness  or 
A>therwise  of  drains,  soil  pipeJ.  ic,  as  to  jointing,  trapping 
and  the  like,  but  in  our  experience  the  best  and  most  posi- 
tive test  is  by  means  of  a  smoke  generator,  snch  as  tho 
"Eclipso"  patent  drain  tester  manufactured  by  Burn 
Brothers.  This  apjiaratiis  consists  of  a  double-action 
bellows  covered  with  specially  prepared  leather,  and  a 
copper  cylinder  or  vessel  with  an  outer  casing,  which  latter 
is  filled  with  water.  In  this  casing  a  cover  or  float  is  placed, 
which  rises  and  falls  with  the  action  ot  the  bellows.  Tho 
hose  must  be  connected  to  tho  drain  or  pipe  to  be  tested 
and  all  o)>ening8,  Ac,  jilugged.  A  few  strokes  of  tho 
bellows  will  raise  the  float,  and  if  it  remains  stationary  tho 
drain  will  prove  tight;  if  tho  float  falls  a  leak  exists  and 
may  be  traced  by  using  the  smoke  test.  In  Maxwell's 
"  Drainage  Work'  and  S:initary  Fittings,"  price  Is.  (The 
St.  Bride's  Press,  Limited),  which  our  curresjiondent  might 
procure,  will  be  found  a  useful  chapter  on  tho  testing  of 
drains. 

91.  Conwerslonof  Privies  into  Water-closets  :  Powers  of 

Local  Authority.  "Jamb  writ...;:  if  a  local  ;iotle)rity  de- 
sires to  substitute  watcr-clcscta  for  privies  or  pail  closets, 
though  the  latter  may  not  be  proven  a  nuisance,  can  they 
compel  the  owners  to  do  the  work,  or  if  done  by  the  authority 
can  the  cost  be  recovered  conipnisorily  ?  If  this  is  so,  are 
the  powers  contained  in  tho  Public  Health  Act,  1875  r 

A  local  authority  aro  not  enabled  to  require  the  conver- 
sion of  privies  or  pail  closets  into  water-closets  by  a  general 
order.  Under  the  provi>ion8of  sec.  36of  the  Public  Health 
Act,  1875,  where  a  local  authority,  acting  on  tho  report  of 
their  snrvevor  or  inspector  of  nuisances,  are  of  opinion  that 
any  house  within  their  district  is  without  a  sufficient  water- 
closet,  earlh-closet  or  jirivy,  and  on  ashpit— and  insufii- 
ciency  may  moan  inadequacy  or  ilcfect  in  strnctare — then 
the  local  a"nthority  may  by  written  notice  require  the  owner 
to  provide  a  suflicient  water-closet,  earth-closet  or  privy, 
and  an  ashpit,  or  either  of  them,  as  tho  case  may  reqnire. 
If  the  notice  is  not  complied  with,  the  local  authority  may 
at  tho  expiration  of  tho  time  specified  in  the  notice  do  thQ 
work  required  to  bo  done,  and  may  recover  in  a  summary 
manner  from  tho  owner  the  expenses  incurred  in  so  doing 
or  declare  the  same  to  bo  private  improvement  expenses. 
It  must,  however,  not  be  overlooked  that  a  local  authority 
cannot  lay  down  a  gencnil  rule  prescribing  tho  use  of 
[U-ivies  and  requiring  water  closets  to  be  erected  in  tho 
place  of  privies,  in  complianco  with  the  general  rule  and 
not  with  reference  to  the  particular  ciriumstanccs  of  tho 
case.  When,  theicfoie,  a  board  were  procectling  to  erect 
water-closets  in  default  of  the  owner,  it  was  held  that  the 
proceedings  could  not  be  supported.  Sec  Tinkler  r.  Tho 
Wandsworth  District  Boanl  of  Works,  27  /../,  ch.  Mi  \ 
22  J. P.,  2211. 


Ayrshire.— Tho  Carrick  District  Committee  of  the  ciuinly 
council  have  resolved  to  proceed  with  tho  erection  of  an 
isolation  hospital  for  the  southern  jwrtion  of  tho  dislrict  at 
Dinvin,  situated  in  the  parish  of  Girvan. 

Berlin.— It  has  been  reported  to  the  municipality  that  <if 
the  five  gasworks  only  two  aie  now  capable  of  any  exten- 
siims;  that  if  thesi>  be  extend,  d  the  nuiximum  output  will  bi< 
:il'.,tKKl,tKj(l,idiic  feel  pcr.lieui;  that  lust  jeartho  maximum 
daily  output  was  2l,u0(.).uml  cubic  feet,  and  llu>  incn'nsc  on 
the  preccdinir  vearwas  0  per  cent.;  to  Ihal  a  great ei  en pacity 
would  be  rocpiireil  by  about  tho  year  llKi.").  It  is  rei-om- 
mendcd,  therefore,  lliata  sixth  gasworks  Ih- start eil  aUnit  the 

year  I!l0(\     It   has  been   resolved  to  take  tl eressary  pn'- 

limiiKiry  steps. 

The  Brighton  Electric  Huiiway.     The  sea-going  on  the 

Hrigliton  and  I;  1 1 iie^'d.  :iii  1.1.  .iiic  liailway  resumed  working 
on  Tuesdiiy.  and  was  cMiiiMvely  patronised.  It  will  be  re- 
membered that  this  line  was  severely  dumsuod  by  the  timber 
from  the  old  chain  yior  in  Peceml>er  Inst. 
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Municipal  VIork  in  Progress  and  Projected. 


No  new  works  of  special  magnitude  are  annonnccd  in  the 
metropolis.  There  is  no  cessation  of  activity  in  the  provinces, 
as  will  be  seen  from  I  he  paragraphs  below  refprring  to  Bootle, 
Eccles,  Warrington,  Leicester,  Salford  niifl  other  towns. 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

The  council  had  a  decidedly  busy  day  on  Tuesday,  though 
much  of  the  business  was  of  a  minor  character.  At  the  open- 
ing of  the  meeting  the  attention  of  the  members  was  occupied 
in  listening  to  a  vf  ry  interesting  and  instructive  address  from 
the  new  chairman  <  n  the  work  of  the  past  v-ear,  almost  every 
important  branch  of  the  council's  work  being  lucidly  touched 
upon.  The  pioposal  to  construct  a  tramway  along  the  em- 
bankment from  Westminster  bridge  to  lilackfriars  has  been 
received  by  some  members  almost  with  horror,  and  the  Karl 
of  UardwicVc  looked  forward  'with  a  spasm  of  piin,''  as  Mr. 
John  LJuins  humorously  i)i.t  it,  to  the  time  when  a  tramway 
will  desecrate  Piccadil  y. 

Loav/. — On  Ihe  lecommendaticn  of  the  Finance  Committee 
it  was  resolved  to  lend  the  Ealtersea  Vestry  £1,280  for  the 
provision  of  an  engine  and  machinery  at  the  vestry's  work- 
shops ;  the  St.  George's,  llanover-square,  A'estry,  £'l:.',C0O  for 
wood  paving  purposes;  the  Lambeth  Vesiiy,  £22,(l(i0  for 
similar  purposes;  the  Hammersmith  Vestry,  £U1,138  for 
street  and  bridge  im|irovcments  and  wood  jiaving;  the  Dept- 
ford  Baths  Commissioners,  £7,19.5  for  the  erection  of  Laths 
and  wash-houees ;  the  Shcreditch  Talhs  Ccmmissii  nerp, 
£10,000  for  a  fcimilar  put  pose;  and  the  W<  olwch  Local 
Board,  £9,350  towards  the  cost  of  constructing  an  under- 
gronnd  convenience  end  for  certain  paving  and  improvement 
works. 

The  WoHx  Depnrlwent. — The  General  Pnrpos:>s  Committee 
submitted  a  repoit  dealing  with  the  future  management  of 
the  Works  Department.  \  long  discussion  took  place  on  the 
new  standing  orders  nliich  had  been  framed  by  the  com- 
mittee. This  committee  stated  that  the  Woiks  Committee 
had  been  inferentially  aboli?hcd,  and  they  therefore  lecom- 
mended  that  the  resolut  on  of  March  9th  last  be  rescinded. 
This  was  agreed  to.  The  remainder  of  the  committee's 
recommendations  were  also  adopted. 

The  Emlauiment  Tinniuay. —  The  Highways  Committee 
again  brought  up  the  n  p"rt  which  recommended  that  the 
tram  lines  should  be  extended  over  Westminster  bridge  and 
along  the  ThHmes-embai.kmcnt  to  Blackfr  ars  bridge,  and 
that  the  council  seek  power  in  the  next  session  of  railii.ment 
for  the  eonstrncticn  of  the  line.  After  a  discussion  the  report 
was  adopted. 

The  Guililhall  School  of  iliinic  Addition. — The  Euilding 
Act  Committee  recommended  the  ctinmil  lo  give  i's  consent 
to  the  erection  of  an  addition  to  the  Guildhall  School  of  Music 
in  Tallia-street,  Whitefriars,  fronting  upon  John  Carpenter- 
street,  and  to  exceed  in  height  the  width  of  tlie  street,  is 
shown  upon  the  jilans  submitted  with  the  ajipl  cation  of  Mr. 
A.  Murray  on  behalf  of  the  corporation,  subject  to  the  condi- 
tions that  the  building  should  be  commenced  within  six 
months  and  that  it  should  be  in  entire  conformity  with  the 
plans  snbmitted. 

More  Fire  £.<C(ijifs. — The  Fire  Biigade  Committee  recom- 
mended that  tenders  should  be  invited  for  six  50ft.  and 
twelve  40-ft.  fire  escapes.     This  was  agreed  to 

Electric  Light  fur  the  Embankment. — The  Highways  Com- 
mittee propose  to  ]mt  twenty  lamps  on  the  ki  lb  on  the  latid 
side  and  twenty-scv.  n  on  the  kerb  on  the  liver  side  of  the 
embankment,  and  in  a  leport  on  the  subject  they  recom- 
mended that  tenders  be  invited  for  the  erection  of  the  gener- 
ating station  and  for  the  muchinerj-,  lamps,  <tc.  The  con- 
sideration of  the  report  was  postponed. 

The  Water  Siif.),h/. — The  debate  on  the  proposals  of  the 
Water  Committee  was  again  resumed  by  the  connc-1.  Tho 
first  recommendation  which  occup'cd  their  attenticm  was 
"that,  in  the  opinion  cf  the  council,  the  water  supply  of  the 
metropolis  should  not  continue  in  the  hands  of  private  com- 
panies." After  a  discussion  the  council  ie.=olved  that  the 
undertakings  of  the  compai  ies  should  forthwith  be  purchased 
ut  their  fair  and  reasonable  value,  having  regard  to  the 
rights,  special  circumstances  and  obligations  of  the  companio.*. 

METROPOLITAN  ASYLUMS  BOARD. 

.•\n  ordin:iry  meeting  uf  the  managers  of  the  Metropolitan 
Asylums  Boaid  was  held  at  the  County  ITall,  Pprimrgardens, 
on  Saturday.  Among  the  correspondeni-e  reail  was  a  letter 
from  the  Locil  Government  Board  promising  an  order autlitir- 
ising  the  exjiemling  and  l>orrowiiii  of  £5,790  in  respect  of  the 
erection  of  a  fem.ile  attendants'  home  at  the  Catcrhaiu 
,4sylum,  and  also  an  a'lditional  sum  of  £715  for  carrying  init 
alttrations  and  additions  at  the  Westcn  Hospital,  in  puisu- 
nnce  to  the  board's  order  of  July  1, 1895.— The  South- ?;astern 
Hospital  Committee  weni  an  horised  to  engage,  at  an  exe-ln- 
sive  fee  of  10  guineas,  the  services  of  Mr.  H.  K.  J.  Burstall, 
electrical  engineer,  to  prepare  a  specification  for  the  ext^e-u- 
tion,  at  an  approximate  total  cost  of  £1K>,  of  certain  altera- 
tions, additions,  ic„  to  the  electric  fire-alarm  system  at  the 
hospital,  and   to   supervise  the   execution  of  the  necessary 


work  ;  and  to  invite  by  public  advertisement  tenders  for  the 
ex  cution  of  the  work  which  will  be  included  in  the  specifica- 
tion.— The  following  estimate  of  the  probable  cost  of  the 
engineering  works  and  fittings  ret|uired  in  connection  with 
the  extension  of  the  Western  Hospital  was  approved  and 
adopted,  and  it  was  ordered  that  it  be  forwarded  to  the  Local 
Government  Board  with  a  request  that  they  would  issue  on 
order  sanctioning  the  expenditure  and  authorising  the  raising 
of  the  amount  on  loan:  Main  engineering  contract,  £3,179 ; 
minor  engineering  contract,  f22.'!  10s  ;  kitchen  fittings,  £927; 
architects'  commission  at  5  per  cent,  on  tenders,  £216  10s.; 
printing,  &c.  (say),  £20;  contingencits  at  5  per  cent,  on 
tenders  (say),  £217;  total,  £4,781.  —  Plans,  prepared  by 
Messrs.  A.  <fe  C.  Harston,  were  also  adopted  for  a  six-bed 
isolation  block  at  the  Eastern  Hospital. — On  the  recommenda- 
tion of  the  Western  Hospital  Committee  it  was  decided  to 
accept  the  tender  of  Mes-rs.  Moorwood,  Sons  &  Co.,  of  15 
Southampton-row,  W.C,  for  fitting  up  the  kitchen  depart- 
ment at  the  Western  Hospital  for  the  sum  of  £927. — The 
Grove  Hospital  Committee  recommended  that  the  following 
tenders  be  accepted:  For  the  supply  and  fixing  of  the 
machinery,  piii3  work  and  accumulat  -rs  for  an  electric  instal- 
lation at  the  Grove  Hospital — Jlessrs.  Siemens  Brothers  &  Co., 
£-1,180;  for  wiring  and  fitting  up  the  Grove  Hospital  for  an 
electric  installation  —  Mess's.  Mavor  &  CouLson,  £4,950; 
for  a  cold  water  supply,  hot-water  and  radiator  heating 
steam  pipe',  firo  mans,  &c ,  at  the  Grove  Hospital  — 
Messrs.  Wenham  &  Waters,  £10,850;  and  for  the  supply  and 
fixing  of  a  cDoking  apparatus,  kitchen  fittings,  ic  ,  at  the 
Grova  Hospital — Messrs.  Goddard,  Massey  &  Warner,  £935. 
This  recommendatiim  \\  as  adopted. 

COURT  OF  COMMON   COUNCIL. 

At  a  meeting  of  the  Court  of  Common  Council,  on  Thurs- 
day, a  letter  was  read  from  the  chief  clerk  to  the  City  Com- 
mission of  Sewers  on  the  subject  of  the  desirability  of  throw- 
ing open  to  the  public  the  garden  in  the  centre  of  Finsbury- 
circus.  It  appeared  from  the  letter  that  the  area  belonged 
to  the  Bridge  Hon«e  Estates  Committee,  but  that  the  soil 
was  the  property  of  the  corporation.  The  question  was  re- 
ferred to  the  joint  City  Land  anei  Bridge  Honse  Estates 
Commiitee. — Sir.  Buiiietr,  on  behalf  of  the  City  Lands  Com- 
mittee, submitted  a  long  report  with  respect  to  the  subject 
of  rebuilding  the  Old  Bailey,  but  after  a  short  discussion  the 
report  was  referred  back. — The  same  committee  brought  up 
nn  afljonrneel  report  on  the  best  means  of  carrying  out  the 
improvement  of  the  City  ef  London  Lunatic  -Asylum,  at  a 
cost  of  £40,7tO.  Th  s  was  referred  to  the  County  Purposes 
Committee,  with  instructions  to  bring  up  a  report  on  the 
mat-ing  of  a  County  rate  to  m'-et  the  required  outlay. 

VESTRIES  AND   DISTRICT   BOARDS. 

Battersea.  —  .Vt  a  lecent  meeting  of  the  vestry,  the 
Library  Committee  rejiorted  that  tl:ey  had  under  considera- 
tion tiie  question  of  oljtaining  a  loan  to  cover  expenses  for 
tbe  conversion  of  Lamm.as  Hall  into  a  lending  liljiary,  and 
recommended  that  the  sum  of  £160  be  borrowed  to  cover  the 
cost.     This  was  agreed  to. 

Hampsteadi — The  ve-stiy  have,  on  the  recommendation  of 
the  Wcrks  Committee,  accepted  the  tender  of  Messrs.  Aveling 
&  Porter,  at  £455,  for  the  supply  of  anew  ]2J.ton  steam 
roller.  A  sum  ef  £10)  will  be  allowed  for  the  old  15-ton 
roller.  A  Morrison's  patent  scarifier,  with  fittings  complete, 
will  also  be  pnrchaseti,  at  a  cost  of  £95. 

HolllOrn. — At  a  meeting  held  recently  a  long  discassion 
took  place  in  reference  to  the  London  Connty  Conncil's  pro- 
posal to  apply  for  pe>wi  r  to  construct  two  lines  of  tramwayin 
the  district — one  frt^iu  Clerkenwell  via  Rosebery-avenue  to 
Uolboin  town  hall,  with  an  extension  from  the  terminus  at 
the  fire  brigade  station  in  Theolald's-road  to  Hart-street, 
near  the  British  Mnseum,  and  the  either  in  St.  John  Street-  * 
road.  A  resolution  suggesting  t  hat  the  application  be  opposed 
was  carried. 

Islington^ — A  communication  has  been  received  from  the 
London  County  Council  sanctioning  a  loan  of  £1,750,  at  3  per 
cent  ,  for  the  purpose  of  the  Greenman-street  and  Blackstock- 
load  improvrments. 

Rotherhithe. — Mr.  Ne)rman  Scorgie,  the  vestry  surveyor, 
suggested  at  a  recent  meeting  of  the  vestry  that  a  saving  of 
£100  might  be  i  ffeeied  by  tlie  public  lamps  being  lighteel 
half  an  hour  later  e;ich  each  evening  and  extinguished  half 
an  hour  earlier  each  morning  thrt>nglK>nt  the  year.  By 
biirnng  that  quantity  of  gas  Ies.'  than  now  the  company 
woihl  make  a  corresponding  reduction  in  their  charges. 
Consideration  of  the  matter  was  adjourned. 

Shoreditch.  -  The  undertaking  of  the  vestry  in  establish- 
ing eomhiiieil  electric  lighting  and  dust  destruction  appa- 
ratus has  proved  a  complete  success,  for  within  ten  days  of 
the  opening  of  the  st  ition  the  oijuivalent  of  7,870  lamps 
(8  candle-power)  has  been  eirde'.red.  The  applications  in 
hauei  include  one  for  200  horse-power  for  electric  motors. 
Under  the  new  system  the  destructor  cells,  fed  with  parish 
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rnfose,  are  providinp;  the  whole  of  the  6t«Kin  reqoirod  for  the 
p)atit  iiiHtalied,  without  the  oso  nf  coal. 

Wandsworth.  — At  u  rocciit  m.  ,liii(»  of  tlie  district  board 
of  «urka  ;i  Ictler  « ;i3  reail  fruin  il..-  county  council  con-i'ot- 
ioR  t.<  llm  foruialion  of  a  atric',  MJft.  wide,  lo  In-  nanii'd 
BlundliHldS'Slreet,  to  lead  ont  of  NightinRuleluno,  in  Tern- 
perlcv-Mlrcct. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Norfolk.  -The  followinK  tin.l,  la  wen-  received  for  the 
siipplv  of  citlicr  two  or  three  attain  r..llers  :  Messrs.  KowUir,  of 
Leeds'  (£310  each  roll.r)  ;  Me-sr?^  (ireen  A  Son.  Leeds  ( t:«K))  ; 
and  Slessra.  Avclinj;  &  I'orter.  U., Chester  (tMlO).  It  was 
decided  to  accept  the  latter  tender,  because  the  I'atterii  of 
the  roller  was  the  sa-ne  a%  tint  now  in  use,  the  nn>n  were 
fuuiiliiir  with  it.  and  llie  piec.s  would  be  inlen-hnujeable. 
Messrs.  Avoling  &  I'orter's  lendir  for  the  8ni>ply  of  hlecpinK 
vans  and  wator-riirts  \v:i*j  :iNn  :u  ■■  |i*rd. 

MUNICIPAL   CORPORATIONS. 

DIackblirn. — A  meetin^f  of  a  s|Hcial  committee  appointed 
to  0'n>i'li  1  the  advisability  of  inunicipalisini;  the  Iraniways 
was  licKI  recently. 

BOOtlO.  —  .\  tliird  report  of  the  Watch  Comniiitce  f.n  a 
fcheme  for  electrically  b'shtin'.'  I  lie  Ix  rough  l^as  I  een  pre- 
sented to  the  council.  The  coinnjitlee  recommend  that,  mb- 
ject  to  the  approval  of  the  Board  of  'I'rade,  ihe  c  luncil  sho'ild 
approve  and  adopt  a  scheme  for  H,')tJ<)  lamps  of  8  caudle- 
power,  an.l  should  apply  to  tlu  H.i.ird  of  Trade  for  th"ir  ap- 
proval of  the  proposed  system  an  I  sanction  to  borrow  £35,000. 

Bournemouth, — The  Bill  to  acpiire  the  Dean  Park  site 
for  (.'ardins  and  as  a  site  for  future  municipal  buildii'Sfs  now 
only  awaits  the  royal  assent,  and  the  lo«n  ci'uncil  have  r.^- 
solv.  d  to  fii  ek  power  to  borrow  £>.(XX)  {••T  purcl.a.se  money 
and  1'7,075  for  comjiensation  for  lights  to  be  extiuguished 
under  the  Act.  Two  acres  are  proposed  to  be  purchased  in 
fee,  the  lost  leased  on  ninety-nine  years'  leiso. 

Burton.— The  Gas  and  Electric  I.'p;ht  Conunittce  have  de- 
cided to  recommend  an  all  round  i eduction  in  the  price  of 
gus  of  1.M    prr  l.iXXJ  cul  ic  feet. 

Carlisle.  1  he  town  council  have  ilecidcd  to  make  an  ap- 
plication for  sanction  to  a  loan  of  £2,5UO  for  the  provis  on  of 
Biiit  ible  dwellings  for  persons  affected  by  the  improvement 
scheme  which  is  to  be  carried  out  in  Bridge-street. 

Conway.  —The  council  at  their  last  meeting,  con»id-red 
five  tenders  for  the  erection  of  the  jiroposeil  muniei|  al  build- 
ings, and  that  of  Messrs.  K.  Thorpe  <&  Sou  at,  £2,900,  being 
the  lowest,  was  accepted. 

Crewe. — .\  letter  lias  been  received  f.om  the  London  and 
North-Western  Railway  Company  promising  the  council  an 
interview  on  the  subject  of  I  lie  s.ile  of  a  hitc  for  a  proposed 
town  hall. — A  contract  has  been  signed  for  the  purchase  by 
the  corporation  of  42  acres  of  liind  lying  to  the  south  of 
Victoria-avenne  for  the  sum  of  £8,700.  This  property  is 
required  for  the  extens'on  of  the  sewage  farm. 

Croydon. — The  surveyor  has  been  instructed  to  prepare  a 
report  upon  the  memorials  presented  to  the  Rojds  Committee 
in  regard  to  paving  the  carriag  -ways  in  North  End  and  the 
Boutliern  portion  of  II igli-street  with  wood.  Plans  of  buiUl- 
ings  which  it  is  proposed  to  erect  at  the  toads  depot,  at  an 
estimated  cost  of  £3,00:',  have  been  approved,  and  it  has  also 
been  decided  to  make  an  aiiplication  fitr  Fa'ction  to  borrow. 
The  proposed  buildings  incUnle  an  office,  tar  pa\'iiig  and 
mixing  shed,  steam  roller  shed,  and  general  stores   buildings. 

Denbigh. — A  Local  Governnient  Boanl  inquiry  was  held 
lasi  week  respecting  a  proposnl  to  straighten,  widen,  anil 
relay  a  road  known  as  Lon  Llewelyn,  in  the  viciuiiy  of  the 
town. 

Douglas.— .\t  the  last  meeting  of  the  town  cjun.il  the 
teiulei  of  Mr.  W.  J.  Knrgher  for  the  erection  of  a  block  of 
artisans'  dwellings  in  King-street  was  Bcce|)ted,  his  qnotation 
being  £3,!)G0.  Also  for  the  erection  of  municipal  buildings, 
public  library  and  lire  station  in  Kidgway  street,  the  tender 
of  Messrs.  W.  tiradwell  A  Co.,  Barrovv-iii-Kurnes*,  was 
accepted.     The  last-named  tender  amounted  to  £10.3o8. 

Eocles. — Last  week  an  inqniiy  was  held  into  an  applica- 
tion for  sanction  to  a  loan  of  £2,2t)0  for  the  extension  of  the 
town  hall  and  offices,  £(i,80('  for  pur|Hise8  of  street  improve- 
ment, and  £11,408  for  purposes  of  electric  lighting.  There 
was  some  opjiosition. 

Halifax. — The  Highways  Coilim'itlPo  have  now  under  con- 
sUlerution  a  very  important  oimmnniration  fi-om  the  Local 
Liovernment  Boaid  in  reference  to  the  sewage  works,  in 
which  Ihe  Loard  intimates  that  certain  works  which  have 
not  been  contemplated  by  the  cminiittee  will  Le  reqnireil. 
The  new  works,  it  is  eipecled,  will  conriilerably  enhance  the 
ooiit  of  the  tcheme  rceenily  mbmitted  fir  the  up|Movol  of 
the  Local  (ioverniiuMit  Board. 

Hanley.— The  leni)ers  o.'' Mr.  r.  Godwin  for  the  conslruc- 
tioD  of  (wo  shelteis  nnl  lavatories  at  the  park,  amounting  lu 


£153   and  £390   rrspeciivrly,    have  brcn  accepted  by  the 

council. 

Leicester.  —  A n  inquiry  has  I  ein  beM  n>s|>ecling  nn  appli- 
eatioii  fnr  sanrtioii  to  n  loan  i>f  l*ti*<,(iOt)  f^ir  the  extension  ttf 
ilie  boriiugh  lunatic  nsyliini  :  jL'L'<'i.701  fnr  purposes  of  street 
improvenieni,  the  conHlruclinii  uf  a  new  ihornnghfare,  and 
works  of  sewerage  and  sewage  disposal ;  £4,LCfl  for  the  pur- 
chase uf  land  as  a  site  for  a  refu.'-e  dettructor,  public  baths 
and  oi her  buildings;  £2,5(11  for  the  purchase  of  other  land 
for  piiriHises  of  a  refuse  deslruclor  and  stables;  and  £!(•(> 
for  liie  brigido  pnrf>o.'es. 

Ludlow.— The  town  council  have  d  !ci  le  1,  on  the  recom- 
mendation of  the  Spt^eial  Ligliiing  Couiinittee.  to  obtain 
iiifiirmntii  ii  n  six'cting  the  c-tablishinent  of  elect  tic  lipht  i» 
the  tiiwii,  as  1  ae  gis  company  have  dec'ared  ihemselrcR 
uiia'le  t"i  reduce  the  pi  ice  of  gas. 

Portsmouth.  —  By  a  prncticary  unnnimoni  role  the  town 
coiificil  I'll  Tuesday  decided  to  give  notice  to  acquire  the 
locsl  tramways,  which  are  now  owned  by  the  Provincial 
Trani«aye  Company,  with  a  view  to  jiroijiu'e  electric  trac- 
tion, La't  year  the  company  obtained  n  tprcial  .Vet  for  this 
purpose,  ftnil  the  corponition's  opposition  was  withdrawn  on 
tliHir  nv'ri'fiiig  to  lake  their  supply  of  current  from  the 
iiiui  icipil  works.  Ncrotiations  for  purrhnsu  followed.  The 
actual  e.'S'  of  Ihe  pirehase  bv  aibi'ration  is  now  estima'ed  at 
£100,000. 

SalfOrd.- .\  special  meeting  of  the  ton  n  council  recently 
consideretl  a  report  of  the  River  I rwell  Conservancy  Com- 
mitti^e  relating  to  the  disposal  of  the  bi  rough  sewage.  Dia- 
approving  of  the  scheme  piepared  by  the  borough  engiueer, 
which  the  council  ha<  already  adopted,  the  Local  Government 
Board  has  withl^eld  its  Fanction  to  an  a;iplication  for  power 
to  borrow  money  for  its  enccntion.  The  opiniin  of  connsel 
(.Mr.  I'Metcher  Monlton,  Q.e  )  has  been  obtxiued  favonrable  to 
the  cor;  oration  borrowing  money  for  the  purfiose  in  view 
without  the  Board's  sanction,  under  sec.  235  of  the  Public 
Health  .\ct.  Is75.  After  some  di-<cnsiion,  the  council  decided 
by  eighteen  votes  to  ten  in  favour  if  borrow  ing  £8O,C0O  for 
the  purpose  stated  w  thout  reference  to  the  Local  Govern- 
meiit  Hoard. 

Walsall.  — 'I  he  town  council  have  deiidtd  to  oppose  the 
application  uf  the  llidland  Electric  Corporation  for  a  pro- 
visional order  i  mpowering  them  to  supply  electricity  for 
public  auil  private  |  urp;ises  w.ti.in  the  borough. 

Warrington.  At  a  recent  meeting  of  the  town  counc  I 
th"  >i;i-^  r>iiimittee  recommended  that  the  Loc<il  Govern- 
ment Bo:ird  be  :i;iplied  lo  for  Fanclion  to  buirow  £1(1.000  for 
the  pnrchafe  of  >1  it  and  ordiiary  meters,  ic  ,  and  £30,(X)0 
for  gaswcrks  extension,  ij'everal  councillors  objected  to  the 
recommendation  being  adopted,  pointing  out  the  necessity  of 
the  committee  submitting  a  .scheme  of  ihe  rxleo<ionB  re- 
quired, and  eventually  the  m  uter  wa?  referred  back. 

Yeovil. — Tiio  jiurchase  of  the  undertaking  of  the  Ircal  gas 
company  is  to  be  considered,  by^  a  special  committee  ap- 
P'linlcd  at  llie  lu^i  rown  .■  .'UM-il  nieeMie/ 

URBAN    DISTRICT   COUNCILS. 

Altrinoham. — -\L  the  munilily  meeting  of  the  district 
couneil  a  resolution  was  handed  in  on  behalf  of  the  raie- 
jiayers  protesting  against  the  contemplated  purchase  of  land 
for  munici|>al  o'hces  and  a  lire  i-i:ititin  until  a  detailed  scheme 
of  ihe  proposal  had  been  laid  I  efore  the  town.  However, 
after  some  discussion,  the  minutes  of  a  special  meeting  of  the 
council  recommending  Ihe  piiiclase  of  land  in  Maiket-fetreet 
and  Dnrhamroad  were  coniirnied. 

Barry. — The  neci  ssity  for  proriding  n  recreation  ground  at 
some  convenient  spot  in  the  centre  of  the  Barry  district  came 
up  for  discussion  at  a  recent  meeting  of  the  Parks  Committee. 
The  proposnl  was  favourab'y  received  by  the  whole  of  the 
membeis  present,  and  evenlually  a  sub-committee  was  elected 
to  report  t>  the  enniu-il  upon  the  most  fa\ounible  site. 

Budleigh  Salterton.  — The  scheme  for  the  purchase  of  the 
local  gaswork..<  iinderlakiiig  has  been  rejected  by  the  lute- 
pnvers.  In  November  last  the  district  council  maile  aiUauees 
towards  the  purchase  of  the  work*  of  the  gas  eom|>any,  and 
after  some  negotiations  a  draft  agreement  was  drawn  up. 
The  Local  (ioverument  BoanI  intimated  that  it  could  not 
sand  ion  the  purchase  until  a  provisional  older  was  obtained, 
which  would  cost  £2<)0,  or  perhajis  more.  The  council  hesi- 
tated, and  eventually  deciiled  to  submit  the  question  tolhi- 
ratepayers.  A  public  meeiing  was  accordingly  held,  when  it 
was  resolved  tliat  it  was  not  expcilient  lo  proceed  further  with 
the  scheme. 

Heanor.— .\  lighting  comrnct  haa  been  arranged  with  the 
Langlev  Mill  ;ind  Heanor  lias 'Cnntpuny  and  the  dittrict 
council.     The  pi  ice  for  gas  siqiplied  i<  to  bo  3b.  2d.  per  l.UtiO 

cubic   feel. 

Mornsey.— Colonel  Durnfiird.  R.R.,  onginp<>ring  innpectorto 
the  LiK'al  Government  Board,  held  a  pnblic  inquiry  at  th« 
council  ollices  at  llighgnte,  on  Friday  lust,  into  the  applica- 
tion of  tlie  district  council  fer  sanction  to  l>orroiv  the  sum  of 
£2(l,3t>0  for  works  of  sewerage,  for  the  erection  of  a  public 
central  bbrari-,  and  for  slab-mnking  innchiiurv.  »Vc.  The 
plans  and  estimates  weie  evplainrd  by  Mr.  K.J.  LoMgiove, 
the  engineer  and  surveyor  lo  the  coancil,  and  after  the  in- 
quiry the  inspector  visited  the  sites  of  the  proposed  trorki. 
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Horsham. — The  following  tenders  were  received  for  repairs 
nt  Broixdbridge  Farm :  F.  Marks,  Brighton,  £550 ;  M. 
Etheridge,  Horsham,  £225  ;  Henry  Spooner,  Loxwood,  £225  ; 
Potter  Brothers,  £330 ;  G.  Holland,  Bniadbridpi!  Heath,  £263. 
That  of  Mr.  Etheridfje  "nas  been  accepted. 

Holland. — Having  resolved  to  erect  a  nnuiber  of  pnblic 
conveniences  in  the  town,  the  d'strict  council  have  appointed 
a  committee  to  seiect  the  most  suitable  sites. 

Northallerton. — At  a  recent  meeting  of  the  district  council 
Messr?.  Fairbank  &  Son,  of  York  and  Westmin.ster,  were  ap- 
pointed the  engineers  to  represent  the  council  in  connection 
with  the  new  sewage  disposal  works. 

Nuneaton. —  An  application  is  to  be  made  ti  the  Local 
Government  Board  for  sanction  to  borrow  £30,000  to  carry 
out  the  Hartshill  sewage  disposal  scheme. 

Pontypridd. — The  council  have  under  consideration  the 
qacstion  of  la3-ing  out  the  Pontypridd  Common  as  a  park, 
and  arc  to  receive  a  report  on  the  mater  from  a  landscape 
gardener. 

RadCliffe. — A  Local  Government  Board  inquiry  has  been 
h?ld  re-ipcclinp  the  district  council's  applica'ion  for  power  to 
borrow  £13,000  for  sewerage  works. 

SOUthbOrOUgh, —  Despite  considerable  opposition  in  the 
town,  the  district  council  have  resolved  to  purchase  ga9  in 
the  bulk  from  the  Tnnbridge  Wells  Ga"!  Company  instead  of 
manufacturing  their  own  gas. 

Waterloo. — It  has  been  decided  to  make  on  amended  ap- 
plication for  sanction  to  a  loan  of  £1,000  for  the  provision  of 
a  steam  disinfector  .and  buildings. 

RURAL  DISTRICT  COUNCILS. 

Aberystwyth. — An  iir(|uiry  was  recently  held,  on  belialf  of 
the  Local  Government  Board,  respecting  tiie  district  council's 
application  fin-  power  to  borrow  £500  for  water  .supply  works 
for  the  village  of  'J'alybont,  situated  in  the  town  of  C'eulany- 
maesmawr. 

Castle  BromwiCh. — Mr.  Eobort  H.  Bicknell,  one  of  the 
inspectors  of  the  Local  Government  Board,  held  an  inquiry 
on  Friday  last  with  resjiect  to  an  application  by  the  district 
council  for  sanction  to  a  loan  of  £2,000  for  works  of  sewerage. 
Mr.  Willcox,  C.K.,  of  Birmingham,  attended  and  explained  the 
scheme,  which  provides  for  the  complete  sewering  of  the 
village,  the  sewage  being  dealt  with  on  land  recently  acquired 
by  the  Birmingham,  Tame  and  Rea  Drainage  Board.  After 
the  inquii-y  the  inspector  pr.icoeded  to  view  the  locality.  No 
opposition  was  offered  to  the  sclieme. 

Derby. — An  ins))eclor  of  the  Local  Government  Board  re- 
cently held  an  inquiry  rospoc'ing  the  application  of  the  dis- 
trict council  for  pcimisfion  to  l:orrow  £7t;5for  street  improve- 
ments, £425  for  the  extension  of  the  refuse  destructor,  and 
£],950  for  market  purposes.     There  was  no  opposition. 

ClOSSOP  Dale. — A  Local  Government  Board  inquiry  has 
been  held  into  the  district  council's  application  for  permission 
to  make  certa'n  deviations  in  the  phms  of  the  original  sewer- 
age fcheme  for  the  parish  of  Lndworth.  Mr.  Thomas  S. 
Bowden,  elerk  to  the  council,  explained  th,at;  owing  to  the 
difficulties  by  certain  rights  of  way,  it  had  been  necessary  to 
alter  the  scheme.  The  alt?rations  would  require  an  additional 
outlay  of  about  £150,  and  £220  more  was  applied  for  to,  ba 
added  to  the  previously  proposed  loan. 

Hartley. — It  was  Tinaninionsly  decided,  at  a  recent  meeting 
of  the  district  council,  to  jn-ovide  additional  class-room  and 
sanitary  accommodation  at  the  Hartly  Institute,  at  an  esti- 
mated cost  of  £2,500. 

KnaresborCUgh.-  -A  Local  Government  Board  inquiry  was 
held  recently  into  an  application  cf  the  district  council  for 
leave  to  borrow  £3,550  for  sewerage  and  sewage  di.^posal 
works  at  Billon. 

Lydney. — The  district  council  have  resolved  to  forward  tho 
]ilans  and  estimates  for  the  jiroposod  waterworks  at  Woolaston 
to  the  Local  Government  Board  for  final  approval,  and  at  the 
same  time  to  ask  for  auth(n'ity  to  borrow  the  sum  of  £1,000 
to  p!iy  for  the  work. 

Nantwich. — Mr.  Davenport,  the  sanitary  surveyor,  has 
been  instructed  by  the  district  council  to  projjare  a  drainage 
scheme  for  the  town  of  llasli"gton,  with  an  estimate  of  the 
probable  cost. 

Northwich. — Tlie  di.stiict  council  have  received  the  sanc- 
tion of  the  Local  (lO^'ernment  Board  to  borrow  £1,650,  W'hicli, 
with  nearly  £2,100  raised  by  the  Runcorn  Urban  District 
Council,  will  be  expended  upon  the  road  between  Euncorn 
and  Barton. 

Steyning  East.— The  estimate  of  Mr.  Blaber,  engineer,  lias 
been  appro^'ed  by  the  district  council  for  street  drainage  at 
I'ortshtde.     The  amount  ci'  the  es  imati^  is  l'(),Otlt. 

SCOTLAKD    AND    IRELAND. 

Johnstone.  -The  town  council  have  had  the  price  of  gas 
reduced  L'.ld.  per  1,000  cubic  foot. 

Pembroke.  — On  the  rocommondntion  of  the  Lighting 
Committee  tho  commitsionors  recently  decided  to  erect  a 
dust  destructor  at  Rinjscndj'at  a  cost  of  £2,000. 


Peterhead. — The  gas  commissioners  have  reduced  the 
price  of  gas  for  lighting  purposes  by  9d.  per  1,000  cubic  feet, 
making  it  4s.,  with  a  reduction  of  5  per  cent,  for  prompt  pay- 
ment. For  heating  and  cooking  purposes  the  price  is  3s.  9d. 
per  1,000  cubic  feet. 


ARBITRATIONS  AND  AWARDS. 

Mr.  Alfred  Savill,  as  sole  arbitrator,  has  just  issued  his 
award  in  the  compensation  case  of  Marsden  v.  South  Mimms 
Rur.al  District  Council  (fee  Thk  Surveyor,  vol.  xi.,  page  .399), 
which  was  heard  at  the  Surveyors'  Institution  last  April. 
The  claim  was  for  £5,608,  made  Idv  Mr.  B.  Marsden  in  respect 
of  21a.  3r.  17p.  of  land  taken  for  the  purpose  of  a  sewage 
scheme.  For  some  time  past  the  council  had  been  consider- 
ing the  establishment  of  a  sew.age  farm  for  the  district. 
Recently  they  gave  notice  to  Mr.  Marsden  that  they  should 
require  a  portion  of  his  estate  for  the  jiurpose  of  making  the 
nccessiry  roadway  and  gronnd  farm.  At  that  time  a  public 
right  of  way  ran  through  a  part  of  the  estate,  but  tho  coun- 
cil decided  not  to  use  this,  but  to  open  up  another  road,  which 
would  run  through  Mr.  Marsden's  homestead.  This,  it  was 
held  by  the  claimant,  w'ould  considerably  damage  the  best 
part  of  the  estate.  Evidence  was  given  by  Mr.  Christopher 
Oaklev,  Mr.  Driver  and  Mr.  Rumball  in  support  of  the  claim; 
whilst"  Mr.  F.  A'enables,  Mr.  J.  Baker  and  Mr.  W.  H.  Flint 
were  called  on  behalf  of  the  district  council.  Mr.  Savill's 
award  is  £3,314. 


Mr.  John  Hepper,  F.s.l.,  recently  sat  as  nmpire,  at  the 
Queen's  Hotel,  Leeds,  to  assess  the  value  of  12  acres  of  land 
at  Thackley,  near  Idle,  which  the  Idle  Urban  District  Council 
propose  to  acquire  for  sewage  outfall  works.  The  property 
belongs  to  the  Misses  Compton  Stansfield,  of  Esholt  Hall. 
Mr.  Bairstow,  of  Leeds,  appeared  for  the  claimants  ;  and  Mr. 
Richard  Watson,  of  Bradford,  represented  the  district  council. 
The  witnesses  called  on  behalf  of  the  claimants  were  Mr. 
Walton  Middleton,  Bingley ;  Mr.  Charles  Gott,  Bradford; 
anil  Mr.  Thomas  Winn,  Leeds,  all  of  whom  referred  to  the 
land  OS  having  a  commercial  and  residential  value.  The  esti- 
mated value  of  the  site  was  particularised  by  the  witnesses 
as  follows;  12a.  2r.  16p.,  at  £200  per  acre,  £2,520;  la.  2r.  3p. 
of  river-bed,  at  £100  per  acre,  £155  ;  10  per  cent,  for  com- 
pulsory purchase,  £267  10s.;  consequential  damages,  £6(X) ; 
total,  £3,542  10s.  Mr.  Watson  called,  on  behalf  of  the  dis- 
trict council,  Mr.  W.  B.  Woodhead,  Bradford,  who  assessed 
the  value  of  the  land  as  ])urely  agricultural  land  at  the  annual 
value  of  50s.  per  acre,  making  a  total  capital  value  of  £1,000, 
and  adding  10  per  cent,  for  compulsory  purchase,  ii.xed  the 
total  ameunt  payable  to  the  owners  at  £1,100.  Mr.  Samuel 
Jackson,  Bradford,  and  Mr.  C.  B.  Dacre,  Otley,  who  were 
next  called,  corroborated  Mr.  Woodhead's  statement.  This 
concluded  the  evidence,  and  after  the  council  had  addressed 
tho  umpire  the  case  closed.    The  award  has  been  reserved. 


Dwellings  of  the  Poor.— At  the  last  monthly  meeting  of 
tho  London  Mansion  House  Council  on  the  Dwellings  of  the 
Poor  it  w.as  reported  that  the  number  of  houses  dealt  with 
during  the  period  nnder  review  was  240.  Particulars  of  103 
of  these  were  sent  in  to  the  authorities.  In  thirty-five  cases 
it  was  stated  that  the  defects  had  been  remedied,  and  in  104 
it  wa?  announced  that  there  were  no  defects. 

OFFICIAL    ADVERTISEMENT. 

Received  Too  Late  ior  Classification. 

OROUGH  OF  SHOREDITCH.  " 

TO  SEWER  CONTRACTORS. 

The  Shoreditch  Vestry  invite  tenders  for  the  following 
woiks: — 

Contract  No.  12. — The  construction  of  about  300  lineal  feet 
of  12-in.  Pipe  Sewer  in  Fanshaw-street  from  Hoxton-street  to 
Short-street,  and  sundry  works  in  connection  therewith. 

Tho  plans,  specification  and  conditions  of  contract  may  bo 
seen  at  the  office  of  Mr.  J.  Rush  Dixon,  a.h.i.c.k.,  the  Surveyor 
and  Engineer  to  the  Vestry,  Town  Hall,  Old-street,  E.G.,  and 
a  co]iy  of  the  bill  of  quantities  of  the  works,  with  form  of 
tender,  obtained  on  payment  of  a  deposit  of  £2,  which  will  be 
returned,  after  the  coniracts  have  been  decided  by  the  Vestry, 
in  case  of  a  boru\-fide  tender  having  been  received. 

Tho  person  or  firm  whose  tender  is  accepted  will  be  re- 
quired to  enter  into  a  Ijond  with  two  approved  sureties  in  tho 
sum  of  £100  each,  aiul  to  pay  tho  workmen  employed  by  him 
in  tho  execution  of  tho  contract  suc'n  rates  of  wages  and 
observe  such  hours  of  labour  as  aro  recognised  by  the  trades' 
unions,  and  no  sub-lotting  will  be  allowed. 

Sealed  tenders,  endorsed  "Fanshaw-street  Sewering,"  to 
be  delivered  at  my  oflice  not  later  than  noon  on  Tuesday, 
7th  September,  189". 

The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 
H,  MANSFIKLD  ROBINSON, 

Solicitor  and  Clork. 

Town  Hall,  Old-street. 
21st  Julv,  1897. 
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AND   COUNTY   ENGINEER. 


Ill 


Personal. 


Tlie  Oiiko  of  rniiitiriil;;^  Imn  r  .hsciuimI  i.i  ..|..ji  il..-  now 
public  bntli3  at  Hniioj^iitc  on  July   23rd. 

Wells. iii'Xtthe-Soa  District  ('Miiricil  have  ilocided  to  uil- 
vortiso  for  a  Rasworks  ciigiiiecr  iind  mnnagcr. 

'I'lic  Duke  of  Kutlanil  1ms  (iro-i  nied  the  Ilkeston  Corpora- 
tion with  HJ  acres  of  lanil  for  piii|i..H08  of  n  recreation  ground. 

Mr.  Stansrield-Hnin  liaa  been  appointed  by  tlic  Clicaterficld 
Town  Council  to  |ireparo  a  reiinri  relative  to  the  beat  means 
of  dealing  with  tho  sewage  of  thi   Imrongh. 

The  Credilon  Urban  District  Council  have,  on  the  recom- 
mendation of  the  Finance  Coniniiitee,  increased  the  salarv  of 
Mr.  T.  Jones,  their  survcjor,  to  i^\20  fer  annum.' 

Mr.  George  Kemp,  of  Wolverl,;niipti)n,  has  been  appointed 
electrician  in  charge  to  the  Shorcditch  Vestry,  an<l  Mr.  II.  J. 
Uoscoe,  of  liirminghani,  as  supci  iulendent  of  mains. 

Mr.  J  W.  Cockrill,  the  borough  surrojor  of  Yarmouth,  has 
had  his  salary  increased  to  £.").")()  per  annum,  and  in  respect 
of  his  past  seivices  been  awarded  an  honorarinni  of  £2(KI. 

Mr.  Aniott,  Glasgow,  has  lje(  n  asked  to  report  na  to  the 
practicability  and  cost  of  intnulucing  electiic  light  into 
CriefT.  the  motive  power  to  be  obtained  from  the  llarvick 
waterfalls,  3  miles  to  the  north. west  of  the  town. 

Mr.  C.  B.  Newton,  gas  and  water  engineer  of  Carlisle,  has 
prepared  a  report  on  the  water  supply  of  the  city,  in  which 
he  sets  forth  three  schemes  for  its  extension  ami  improve- 
ment.    The  estimated  cost  ranges  from  £38,000  to  £12'J,0OC'. 

At  a  recent  mooting  of  the  Miindrinilo:!  (Wells)  Urban 
District  Council  tho  snrvoyor  coniphiine<l  of  the  sniallncsa  of 
Ilia  salarv,  having  in  view  the  amount  of  work  he  was  ex- 
pected to  i>erform,  and  exprosseil  an  intention  of  resigning 
his  post. 

(Jne  of  the  divisional  surveyors  of  Mr.  A.  T.  Davis,  county 
surveyor  of  Salop,  and  a  late  pu|iil  of  Mr.  H.  W.  Butler,  has 
been  selected  by  a  special  committee  of  the  Hampshire  County 
Conneil  for  recommendation  to  that  body  as  assistant  county 
surveyor. 

The  folio ;ving  additions  to  salary  have  been  granted  in  tho 
gas  manager's  department  of  the  Glasgow  Corporation  :  Mr. 
Hugh  Scott,  from  £275  to  £:iiK)  per  annum;  Mr.  James 
Riddell,  from  £110  to  £120  per  annum;  and  Mr.  John 
Smith,  from  £100  to  £110  per  annum. 

The  Sunderland  Town  Council  have  engaged  Mr.  John 
Little,  of  Carlisle,  to  examine  and  report  upon  the  drainage 
of  the  borough  lunatic  asylum,  ami  have  also  appointed  Mr. 
Max  Am-Kude  to  advise  as  to  a  site  or  sites  for  .a  bridge  over 
the  river  Wear  between  Sunderland  and  Southwiok.    - 

Tho  Halifax  Town  Council  were  recommended,  at  <l  recent 
meeting,  to  awixrd  the  first  premium,  of  £50,  to  certain  plans 
for  the  erection  of  a  new  court  hoaso,  police  siation,  &c.,  on 
the  old  iulirmary  site,  which  are  marked  "  Diamond  Jubilee," 
and  the  second  prize,  of  £25,  to  those  marked  "  V.U." 

Fotir  candidates  for  the  post  of  surveyor  to  the  Guildford 
Urban  District  Council  were  inliivicwod  recently,  and  Mr.  15. 
W.  Cass,  who  has  been  surveyor  under  the  Pndsey  (Yorks) 
Urban  District  Council  for  some  years,  was  appointed.  The 
position  under  the  (Juildford  Council  was  rendered  vacant  by 
tho  resignation  of  Mr.  H.  Frost,  who  has  obtained  an  apjioint- 
ment  at  Gos])ort. 

Twelve  applications  wore  recently  consido;od  for  tho  ap- 
pointment of  assistant  in  the  otticc  of  the  borough  engineer 
and  surveyor  of  Kccles.  Two  of  t  lie  applicants  were  requested 
to  appear  before  a  sub-comniittie,  their  names  being  Mr. 
Kedford,of  Golborne,  and  Mr.  (ivr.  of  VVigan.  The  committee 
had  considerable  ditliculty  in  deciiling  the  final  appointment, 
as  the  merits  of  these  two  genth men  wore  ne:»rly  equal.  The 
final  selection,  however,  fell  to  Mr.  Itedford. 

Tho  minutes  of  tho  General  I'urposes  Comniittoe  of  the 
Ashton-on-Merscy  Urban  District  Council,  which  were  con- 
firmed at  a  meeting  of  tho  council  on  Tuesday  of  last  week, 
contained  tho  announcement  that  Mr.  Whitelegg  h  id  handed 
in  his  resignation  as  surveyor  an  1  inspector  of  nuisances,  and 
it  had  been  accepted  with  regret.  It  was  resolve<l  to  adver- 
tise for  a  auocesiior,  to  give  the  whole  of  his  time  to  the  ser- 
vice of  the  council,  and  Fw-coiro  a  salary  of  £120  per  annum. 

The  staff  of  tho  Aberdeen  burgh  anrvoyiu's  ofUco  mot  re- 
cently for  llio  purpose  of  making  a  presentation  to  Mr.  fl.  T. 
Lynani,  assistant  burgh  surveyor,  on  the  occasion  of  his 
departure  to  fill  tho  siirvoyor.-liip  of  Hurton-jn-Trent.  Tho 
gift,  which  took  the  form  of  a  photographic  grjnp  of  the 
staff,  was  handed  to  Mr.  I.ynam  liy  tho  chief  surveyor,  Mr. 
Dyack,  who  heartily  thanked  his  asaiatnnt  for  tho  elBciont 
and  conlini  assistance  he  had  given  him  during  his  stay  in 
the  city. 

At  the  last  meeting  of  the  Tonbiidgo  Urban  Disliict  Coun- 
cil it  was  rciKirted  that  llii'  committee,  with  Mr.  V.  W.  Hunt, 
F.R.I. II. A.,  of  London,  had  examined  the  twenty-seven  plans 
submitted  in  competition  for  the  new  technical  institute  and 


free  library,  and  hadaw.irdc-il  lli"  fir<t  premium  to  "  Art,"  by 
Sir.  J.  II.  riiillips.  of  St.  .III!. K  Cliambers,  Cardiff,  whoso 
estimate  was  for  £-1,0"  t;  tin-  .■c..iid  to  "  Light,"  by  Mr.  J. 
Johnson,  .(.K.l.n.A.,  of  9  Queen  Vietoriu-street,  .Mansion  Honiio; 
and  the  thinl  to  "  Kxnert,"  by  Mr.  II.  .\.  Choeni.  of  Twicken- 
ham. 

In  reply  to  their  advertisement,  the  Worcester  City  Coon- 
cil  recently  received  twenty-two  competitive  schemes  for  the 
Rcwngo  d-sposnl  of  tho  city,  the  estimates  ranging  from 
£5,CC0  to  £(i2,(iC0.  These'  schemea  were  ri'ferrcd  to  Mr. 
George  Chntlertim,  u  I.C.R.,  and  parsoaot  to  his  advice  the 
preniinniB  have  been  awarded  as  follows  :  First  premium,  of 
£123,  to  tho  authors  of  the  ,-i  heme  marked  "  1',"  Messrs, 
Frcdk.  Ueesley  &  ,Son,  U  Virtoria- ilrei-t.  Westminster.  8.W.; 
aecond  premium,  of  £75,  to  tin-  author  of  the  scheme  marked 
"X,"  Mr.  II.  K.  W.  Berringion,  Lichfield. street,  Wolver- 
hampton; and  the  third  premium,  of  £5(J,  to  tic  authom  of 
scheme  marked  '"  Y." Messrs.  Iliiinell  A  Murphy,  Cor)inrution- 
street,  Manchester.  Messrs.  K.  Heesley  &  Son's  scheme  pro- 
vides for  conveying  the  sewage  from  the  Diglis  outfall  by  a 
syphon  under  tie  river  to  tho  west  side,  connecting  tho  St. 
John's  outfall  with  tl.esamc  sewer.andthencetoa  pumii-well 
on  tho  site  purchased  by  the  council  at  Uromwich,  thesewago 
being  pumped  by  steam  engines,  anri  dealt  with  chemically 
by  precipitation  in  tanks,  the  cfiluent  being  filtered  through 
coko-brceze  filters,  then  run  over  17  acres  of  tho  irrigation 
ground  before  its  diochargc  into  the  river,  tho  aludge  being 
dealt  with  by  sludgo  presses.  The  dry  weather  How  is  taken 
at  2,(X)0,000 "gallons  per  day,  and  in  wet  weather  10,(X)0,(XK) 
gallons.  The  estimated  cost  of  the  works  is  £4tt,16.5,  and  the 
working  expenses  £2,210  per  annum. 


A  REMEDY  FOR  BLftCK  SMOKE  IN  CITIES  • 

The  annual  meeting  of  the  Society  of  Chemical  Industry 
was  hold  on  Wednesday  of  last  week,  at  Owens  College,  and 
was  attended  by  ;i  largo  nnmber  of  members,  representing 
the  industry  in  all  parts  of  tho  conntry.  Dr.  Edward 
Schunck,  president  for  tho  year,  w.hs  in  the  chair,  and  daring 
the  course  of  his  address  referred  to  tho  pollution  of  the 
atmosphere  of  the  citj-  by  smoke.  The  state  of  things  now 
prevailing  is,  he  said,  a  disgrace  to  our  mnnicipalities.  and  to 
the  community  generally.  Of  course  the  contamination  of  our 
atmosphere  by  coal  smoke  is  not  at  all  times  equally  offen- 
sive.  In  dull,  close,  particulirly  foggy,  weather,  whether  in 
summer  or  winter,  it  is  peculiarly  objectionable,  the  more  so 
since  at  such  times  tho  carbon  of  the  smoke  is  mixed  with 
sulphurous  acid  from  the  pyrites  of  the  coal.  On  the  other 
li.and,  during  or  after  rainy  weather  tho  atmosphere  in  Man- 
chester, and  perhaps  in  other  plncos,  is  comjiarutively  pure 
and  pleasant,  the  impurities  being  washed  down  by  tho  rain. 
This  would  suggest  the  possibility  of  producing  in  our  streets 
something  like  artificial  showers  of  rain.  A  rose  with  small 
holes  being  attached  to  the  end  of  a  water-hose,  might  be 
made  to  descend  in  fine  rain,  washing  down  tho  suspended 
carbon,  the  sulphurous  acid  and  other  impurities,  at  the 
same  time  watering  cur  streets  quite  as  etliciently  as  it  is 
done  at  present  by  the  driblets  jirwceding  fioni  our  water- 
carts.  I  fear,  however,  that,  in  spite  of  all  that  Inis  beeu 
said  abaut  the  unlimited  sujiply  of  water  in  this  town,  there 
would  not  be  sufficient  quantiiy  to  do  this  clKciently. 


ASSOCIATION  OF 
MUNICIPAL  AND   COUNTY  ENGINEERS. 

Visit  to  Uuav.mikk. 

Wo  understand  that  tho  visit  to  Ilhayaderhas  boon  definitely 
arranged  for  Saturday,  August  28lh.  It  is  possible  that  it 
will  be  found  necossarv  to  proceed  to  Shrewsbury  on  tho 
Friday  evening,  so  as  to  be  able  to  make  an  early  atart  in  tho 
morning. 

Nnw  Mkm»khi;, 

Wo  regret  that,  through  an  inadvertence,  tho  name  of  Mr. 
II.  C.  Ilanjly  was  included  in  the  list  of  new  menilwrs  of 
the  association  published  in  our  last  issue. 


Asphalte  r.  W03d.  -The  Wistminster  Vesfry  have  r<>so!.  il 
to  take  up  the  wcod  pavement  in  Victorin-sln'e'.  Mill) :  .  >.. 
street  and  Chapter-street,  an<l  to  re-lay  them  with  dii. 
pressi  d  asphalte.  The  work  is  to  Im>  c.irried  out  by  tho  Lim 
Asphidto  ravinir  Conipnnv,  Limited,  of  2  Muorgutc-st..  •  ., 
L.;,don,  KC. 

A  New  Street  Pavoment.     From  Warsaw  comos  lid'      i 

of  a  II 'W  stix'et    pivetn-.-nt,  Miado  of  "  blocks"  of  straw    s 
rati  d  with  tnr.     The  result  is  said  to  be  »   very    har<l  a   d 
springy  pavenif  nt,  with   a  siirf.ico  which  catches  tho   hors  ■' 
siioo?. 
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BIOLOGICAL  FILTRATION. 


Tn  liis  fourth  and  \nst  Harben  lecture,  delivered  at  Kind's 
College,  on  the  14th  insfc.,  Dr.  Sims  Woodhead  discussed 
*' Biological  Filtration"  with  reference  to  sewage  dispo?al. 
After  giving  a  shoit  account  of  the  manner  in  which  the 
teeming  ?nicro-o*g.i"ism3  of  the  soil  break  up  and  decompose 
any  organic  matter  placed  in  the  earth,  he  said  the  aim  of 
biological  Hltration  was  the  artificial  prodnction  of  s'milar 
conditions  and  resnlis.  He  proceeded  to  describe  the  Exeter 
])rore39  of  sewage  d-spoail.  The  eewags  was  first  passed 
slowly  through  a  preliminary  fermentation  tank,  where  it 
was  acted  upon  by  va-ious  anaerobic  organisms;  it  was  theu 
oxygenated  by  exposutc  toihe  air;  and,  lastly,  run  intotilter- 
beds.  The  efflnent  fn}m  these  was  usually  bright,  with  little 
or  uo  smell.  The  tillers  were  couiposeil  of  liyers  of  coke  in 
various  t^tates  of  subdivision,  and  tlie  cjkc  was  only  active  by 
virtue  of  being  coated  wiili  micio-organiems,  without  which 
it  nieiely  operated  to  a  very  limited  extent  as  a  mechanical 
filter,  and  not  at  all  as  a  biolopical  one.  Dr.  Woodhead 
exhibitfd  a  eeriea  of  tables  showing  tlie  number  of  micro- 
organisms, both  aerobic  and  anaerobic,  which  were  found  to 
be  pres-nt  in  the  variou"*  stages  (  f  thn  process,  and  also  the 
(heniiciil  stages  taking  place  r.s  a  oonspfiuenfie  of  their 
HCt'vity.  He  remarked  that  both  intermittent  hltration  and 
land  hltration  were  only  imperfect  ways  of  carrying  out 
biological  filtration,  and  expressed  liis  belief  that  the  process 
would  become  of  great  importance  in  the  future,  and  would 
be  found  capable  of  yielding  very  good  results. 


THE  SANITARY  INSTITUTE. 


From  Tuesday,  September  Itth,  until  Saturday,  October 
9tb,  a  health  exhibition  will  be  held  iu  Camp-road  Building, 
Leeds,  in  connection  with  the  Sixteenth  Autumn  Congress  of 
the  S.anitary  Jnstitate.  The  exhibition,  which  will  include 
sanitary  apparatus  and  appliances  and  articles  for  domcst'c 
use  and  economy,  will  be  classified  under  the  following  divi- 
sions: Division  A. — Science  in  relation  to  hygiene.  Division 
B. ^Hygiene  of  special  classes,  trades  and  professions.  Divi- 
sion C. — Construction  and  sanitary  apparatus  —  class  1 , 
building  materials,  construction  and  machinery  ;  class  2,  water 
supply  and  sewerage;  and  class  3,  lieating,  lighting  and  ven- 
tilating. Division  D.— Personal  and  domestic  hygiene.  The 
principal  boroughs  throughout  the  United  Kingdom  have  de- 
cided to  send  delegates  to  the  meeting,  and  nearly  600  repre- 
sentatives will  be  present  in  addition  to  the  members  and 
ordinary  visitors.  Silver  and  bronze  medals  will  be  awarded, 
af  the  discretion  of  the  judges,  and  their  decisions  will  in  all 
cases  be  final.  Protection  in  accordance  with  the  Patents, 
Designs  and  Trade  Marks  Act,  1883,  will  be  obtained  from 
the  Board  of  Trade  for  persons  desirous  of  exhibiting  pew 
inventions. 


APPOINTMENTS  VACAKT. 


Knginef.r  Fob  Baths  ast)  WA<iiiiorsE.<i.  — July  2-ith. — 
Vestry  of  St.  Mary,  Newingtoii.  £3  10s. —  Mr.  L.  J.  Dunham, 
vestry  clerk.  '         ■ 

■  Sdrvevor  .*ni)  Insi'fctor  of  Ndisancr.s.— July  27th. — 
Northallerton  Uural  District  Council.  £140. — Mr.  William 
Fowle,  clerk. 

Clerk  ok  Works. — July  28th. —  County  Boiough  of  Wolver- 
hiimptoh.  £3. — Mr.  J.  W.  Bradley,  bjrough  engineer  and 
surveyor. 

BL'ii.ni.vG  Inspector,— July  28th.— County  Borough  of 
Wolverhampton.  £2  2s. — Mr.  J.  W.  Bradley,  borough  en- 
gineer and  surveyor. 

DisTRKT  HioHWAy  Sdrveyor.^ — July  28th. — Kington  Rural 
District  Council.     £120. — Mr.  Anthony  Temple,  clerk. 

Surveyor's  Assistant. — July  29th — llaudsworth  Urban 
District  Council.     £120. — Jlr.  E.  Konworthy,  surveyor. 

Gas  SuPKRiNTENOENT. — July  2i)th.— Salford  Corporation. 
£120. —  Mr.  Samuel  Brown,  town  clerk. 

Assistant  Marine  Surveyor. — ,hily  20th. — Mersey  Docks 
and  Harbour  Board.  £2.50. — Mr.  Mills  Kirk  Burton,  general 
manager  and  secretary.  Dock  Offices,  Liverpool. 

ItoAi)  Foreman. — July  31st. —  IIorn3»y  Urban  District 
Council. — Mr.  F.  D.  Askey,  clerk. 

Assistant  Inspector  of  Nuisances. — July  31st. — Corpora- 
tion of  Southend-on-Saa.  £93.  —  Mr.  William  (Jregson,  town 
clerk. 

KoAD  Foreman. — August  2nd. —  Congleton  Corporation. 
308. — Mr.  Randle  Burslani,  borough  surveyor. 

RoAn  Foreman. — August  3rd. — Windsor  Town  Council. — 
Mr.  Phillip  Lovegrove,  town  clerk. 

Outdoor  Foreman — August  4th. — Middleton  Corporation. 
— Mr.  Frederick  Entwistle,  lown  clerk. 

Inspector  ok  Weights  ami  Measures. — August  6th. — 
Liverpool  Corporation.  £120.— Mr-.  Harcourt  E.  Clare,  town 
clerk. 


COMPETITIONS. 


IlooTLE.— .Tuly  3Ist..— Plans  for  a  tecluiicHl  Bchool,  cost  not  to  exceed 
£15,000.    50,  30  and  20  guineas.— Mr.  .1.  A.  t'rowlher,  borough  engineer. 

SoHDiroN.— August  13th.— New  council  chambers  and  offices,  to  be 
erected  at  ti  cost  of  £*5.0()0,  for  the  urban  district  council.  £30  and  £15, 
— Mr.  James  liell,  clerk. 

BuiiT.— August  31st.— Art  jralleryand  public  library,  to  be  erected  at 
the  corner  of  Xlo^.s-lai  e  iiud  M«rehester-road.  at  a  cii.st  nut  exceeding- 
£IC,000.  £75, 150  and  £i5.— Mr.  J.  Cartwright,  ai. i.e. e.,  borough  engi- 
neer. 

Battebsba.— September  22nd.— Public  baths  and  waehhouses  lobe 
erected  in  Rattcrsea  Park-road,  at  the  corner  of  Crinjrle-street,  for  the 
vestry  of  Sc,  Mary.  £1<X>,  £50  and  £25.- Mr.  W.  Marcus  Wilkins, 
vestry  clerk. 

MoHKCAMBE. —October  1st. — Improved  and  extended  seu'eiage  scheme' 
for  the  urban  district  council.— Mr.  Jno.  bond,  surveyor,  &c. 


MUNICIPAL  CONTRACTS  OPEN. 

Walthamstow.— Ju!y  23rd.— Making-up  Church  Hill-road,  for  the 
urban  district  council.— Mr.  Geo.  W.  Uolmes.  a.m.i  c.e.,  surveyor. 

Gi,4M0'>nANSBiKE. — Jiily  23rd. — New  iKjlif^e  stations  at  Mardy  and 
Merthyr  V  ile,  for  the  conutv  council.  — ilr.  T.  Mansel  Fraukbu,  county 
clerk.  Card  ff. 

IsLiNGruN.— July  23rd.— Paving  works  iiiOfford-road.- Mr.  J.  Patten 
Barber,  vestry  survej'or. 

BiHKBNHEAD.— July  23rd.— Laying  electrical  cables,  Ac- Mr.  Alfred 
Gill,  town  clerk. 

Birmingham.- July  2lth.— Sewers,  &c.,  in  Churcb-lane  and  Wash- 
wood  Heath-road.- Mr.  John  Price,  city  surveyor. 

BiRwitroHAM.— July  24th.— Stoneware  pipe  aewers.— Mr.  John  Price, 
city  surveyor. 

Lewes. — July  24th. — Broken  blue  Guernsey,  Cherbourg  or  Belgian 
granite  and  broken  surtace-picked  flints. — Mr.  Montague  S.  Blaker, 
town  clerk. 

Manchester. — July  2*5th.— Completion  of  sixty  dwelling  houses  at 
Lodge-street,  Junction-street  and  Mai  ton -street.— The  City  Surveyor. 

KiNGSTHORPE. — Julp  26th. — Entrance  lodge,  &c.,  at  the  new  ceme- 
tery, Harboiough-rnad,  tor  the  urban  district  council.— Mr.  John 
Ingram,  surveyor,  Abington-street,  Northampton. 

Newmakket.— July  26th.— Sinking  a  well  at  the  Boot  Inn,  in  the 
parish  of  DuUmglmm,  for  the  rural  district  council.— Mr.  Sidney  J. 
Ennion,  clerk. 

St.  Albans.- July  27th.— Road  works  in  Manor-road  and  St.  Peter's 
road. — The  City  Surveyor. 

Haworfh. — July  27th. — Broken  and  unbroken  limestone,  for  the 
urban  district  council.  —  Mr.  \Vm.  Roberahaw,  clerk,  Burlington 
Chambers,  Keighley. 

Glasgow.— July  27th.— Extenfeions  to  the  purifier  house  and  lime 
store  at  Dawsholm  gasworks,  for  the  corporation. — Mr.  Wm.  Foulis, 
gas  engineer,  46  John-street. 

Hebepordbhike.—  July  27th.— Various  works  at  Foy  suspension 
bridge  and  Criftin  Ford  bridge. — Mr.  H.  T.  Wakelam,  county  surveyor, 
Hereford. 

SouTHWAKK.— July  27th. —  Underground  convenience  in  Old  Kent- 
road,  for  the  vestry  of  St.  George-the-Martyr.— Mr.  Oliver  E.  Winter, 
vestry  surveyor. 

Ltmington.— July  27th.— Repair  to  the  town  quay.— Mr.  I.  Pym 
Jones,  borough  engineer  and  surveyor. 

Epsom. — July  27th.— Broken  granite,  for  the  urban  distiict  council.— 
Mr.  Edward  R.  Capon,  surveyor. 

BaoMLEr.— July  27th.— Various  works  in  Highland-road,  for  the  urban 
district  council. -Mr.  Fred.  H.  Norman,  clerk. 

Barnklky.— July  28th.— Road  works  in  Victoria-street,  Cock  Inn-yard 
and  Mallison's-yard.- Mr.  J.  Henry  Taylor,  borough  surveyor. 
■   Plumstbad.— Jnly  28th.— Supply  and  fixing  of  a  post  and  wire  fence 
at  Wickham-lane,  lor  the  vestry. — Mr.  W.  C.  Gow,  vestry  surveyor. 

MiUFiELj).- July  2!5th.— Road  works  in  Green-lane,  Knowl,  for  the 
urban  district  council. ^Mr.  F.  U.  Hare,  suiveyor. 

Watehloo-with-Seaforth.— July  28th.— Widening  of  Scafortb-road. 
for  the  uibnu  district  councd. — Mr.  F.  Spencer  Yates,  a.m.i.c.e.,  sur- 
vevor. 

CHELTENnAM.— July  2Sth.— Kufsnal  and  municipal  offices  on  the 
Winter  Garden  site.- Mr.  K.  T.  Brydges,  town  clerk. 

Rochester. — July  2Sih.— Cesspool-emptying  plant.  —  Mr.  William 
Banks,  a.m.i.c.e.,  city  surveyor. 

Dkwsdurt.— July  2Sth.— Wood  paving  blocks.— Mr.  H.  Dearden, 
borough  surveyor. 

Hackney.— July  28th.— Broken  granite  and  granite  spalls,  for  the 
vestry. — ilr.  James  LoveL,'rove,  vestry  surveyor. 

Kkwt. — July  2Hth.^Police  station  and  sessions  hall  at  Broadstairs, 
for  the  county  council.— Mr.  Frederick  W.  Ruck,  county  surveyor,  80 
Week-street,  Maidstone. 

Droti-sben.— July  29th.  -S'udge-pres3  house,  for  the  urban  district 
council. — Mr.  William  Curiy,  engineer. 

Gateshead —July  2U:h.— Macadamising,  sewering,  &^.,  works  in  Vic- 
toria-road.— Mr.  J,  Buwer,  borough  burve3'or. 

Handswokth.- July  29th.— Paving  the  footpaths  in  Haughton-road, 
for  the  ui  ban  district  council.— Mr.  E.  Kenworthy,  surveyor. 

Hum-.— J11I.V  29th.— Electrical  plant  and  machinery.— Mr.  A.  S.  Bar- 
nard, borough  electrical  engineer. 

Duori.wDKN.— July  2ntb.— Sludge-pressing  machinery  and  gasongine, 
for  the  urban  district  council.— Mr,  William  Curry,  engineer. 

MiDDT.ESBHOuon.- Ju'y  29th.— Temporary  repair  of  Lmthorpc- 
avenue.— Mr.  Frank  Baker,  borough  engineer. 

Hdi,l.— July  2Uth.— Klectric  light  sub-station  in  Albion-street.— Mr. 
A.  E.  WUito.city  engineer. 

NEWPOKr  (Mon.).— July  30th. — Extension  of  the  muni.'ipal  electricity 
works,  for  the  corporation. —iJr.  Robert  Hammond,  consnlling  electrical 
engineer,  Ormond  llou::*i.t,  (Irent  Trinity-lane,  E.C. 

Bhighton.— July  30th.— Alterations  to  the  Municipal  School  of  Art, 
Grand  Parnde.— Mr.  Frnnci.s  J.  C.  May,  m.i.c.e.,  borough  surveyor. 

Newport  (Mon.). — July  30th. — Electrical  plant  for  the  corporation. — 
Mr.  Robert  Hammond,  consulting  electrical  engineer,  Ormoud  House, 
Great  Trinity-lane,  E.l.'. 

Bexi.ky.— July  30th.— Sfwers,  Ac,  at  Blendcn  and  Bridgen,  for  the 
urban  district  council.- -Messrs.  Alfrei  Williams  Hl  Sous,  18  Great 
George-street,  Westminster,  S.W. 

Leeds. "July  31st. --Alteration  and  extension  of  the  meter  house  at 
the  Mcadow-liine  guswoika.— Mr.  R.  H.  Towneley,  general  manager. 
Municipal  Offices. 

TnoRNnii.L.— July  Slat.— Boundary  wall  round  the  infectious  dis- 
eases hospital  at  Bunker's  Hill,  for  the  urban  district  council.— Mr,  S 
W,  Parker,  surveyor. ^__ 
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WEKToir-8irpKK-Mi.KK.— July  Slst.— AlMralioos  to  tbo  market  bouse. 
&c.,  for  the  urlmn  district  coancU.— Meuin.  Prince  k  Wooler,  arcUi* 
tccts,  Weston -super- Mare. 

Aberdarb.— Au»fn8t  2nd.— Completion  of  iho  Nant-Molyn  rcBCrvoir, 
for  the  urban  djBinct council. —Mr.  Thus.  Phillips,  clerk. 

Maiprtowe.— Auffiist  2nd.— Rond  miiti^rifll,  for  the  nrban  district 
council.— Mr.  F.  Buntinc,  Iwrouph  »*iirveyor. 

SLoroH.— Aupti8t  3rd.— Sewer  in  Windsor-road,  for  the  urban  dis- 
trict council. — Mr.  W.  White  Coojier,  f  urreyor. 

HoitirsBT.— AuRust  Dth.— Brick  8torin-waterctt)voit  on  the  Cholmelcy 
Park  estate,  for  the  urban  district  council.— Mr.  K.  J.  Lovegrove,  en- 
gineer. 

KccLEs.— Aupiist  9th.— l*avilion  at  the  recreation  pround.— Mr.  G<?orge 
William  Bailey,  town  clerk. 

KccLKK.— Au(?uHt  m,b.— Bowling  frrocn  at  the  recreation  ground,- Mr. 
Geo.  Wm.  Builey,  town  clork. 

LoToir.- Aupust  17th. — Main  drainoj^o  works,— Mr,  A.  J.  L.  Evans, 
borough  enfcinoor.         ^ 


CARDIFF.— For  Rravel   uid  sand.— Mr.  C.  H.  Priet>tley.  a.h.i.c.k., 


tx>rough  surveyor : — 


J.  Arnold,  I^ighton  BuzEsnl     

G.  Garhido.  junr.,  Leiifhton  Bcuuird 

c.  -■   "  —   ■■  -■■•▼       

I"  .  I'ardiff 

]  t'ompany,  rardifT 

J.  J  \  ri'Mi,  t  iipiiii 

J.  Pcngilly.Bidoford- 


Per  Ton, 
f.  d. 

12  0 

U  « 

^  11 

3  » 

3  3 

3  3 

3  i 

3  U 


TENDERS. 


•  AccrpTEii. 
ASUFOUD  (Kcnl),— For  a  covirc<l  MTvict  roeorvnir,  water  tower  Riul 

other  works,  for  the  urbiin  ilislrict  Luuucil. — Mr.  William  TerriU,8ur- 

veyor  and  waterworks  inaimKCr: — 

W.  Coker,  ilaUinf;,  Rochc&tor ...     ii-1,151 

Tedrette  i  Co.,  HalliuK,  R^)cho«ter     .  ..  4,r>l 

R.  Avard,  Miudstone  1,317 

T.  T.  Deene,  \V aimer  3,!iii» 

Tuff  4Mi8k\n,  Uocheswr  3,038 

A.  v..  Nunn,  Tendcrden 3,012 

W.  J.  Logan,  Maidstone* /.        ...       8,849 

ASHFORD  (Kent).— For  tho  makine  up.  4c„of  Christcharch-road,  for 
the  urlmn  district  council.— Mr.  William  Terrill,  earve.vor:— 

£    f.  d. 
J.  K.  HuRhes.  Ashford  200    0    0 

W.  J.  Logan,  Maid.«lone  249    0    0 

G.  F.  Davis,  A.shford..  230    0    0 

G.  Joy,  Ashfurd         226  15    8 

W.  Coker,  Ualling,  Rochester*    ...  220    0    o 


WOLVERHAMPTON.  — For    wood    psvini;  worki    in    1 
Nortli-stroct  and  StAfTord-atroot.— Mr,  J.  W,  Bradley, 

f^ccr  and  surveyor : — 

Dndle7-sln)«t. 

i 

n 


OS 


.T.  Owens 

J.  Whit«,  junr 

A.  Krauss  

G.  Trentham     

J.  liiKCS 

Jones  A  Fitzmauhoe 

H.  Holioway      

Messrs.  Stnitli 

Acme  Wood  Flooring  Comimi.y 
Borough  Engineer's  estimate 


t 
a 

£7M    emu 

W»l  — 

781     1,0«1 


(UO 
664 
738 
040 
710 


900 
937 


919 
891 


l.OHl  — 

009         — 
OS?        951 


1,0» 


—  MB 

1.033  — 


North-street, 


SOUTHAMPTON.— For    public   coiivi-imli.vv-    „ 
George  B.  Nalder,  Ui\\i\  clerk ; —  ^,   r 

Playfair  \  Toole,  Southampton *.. 

Jenkins  &  Sons,  Southampton  and  BonmitAodth 
9i  Osman,  Southampton* '  -'lui 


,11-street. —  Mr. 

£n34 

633 
431 

(jrF.ENSBURY.— For  the  construciiim'ot  O-in^  iwiinpt  drains  at  The 
Furd,  for  the  urhan  district  council. — Mr.  Thoe.  Richai*dson,  clerk,  4 
Town  Hal!-.s(iuare,  Bradford  ;— 

£    >.  <i. 

W.  Esan,  Bradford    368    4    8 

J.  Hainsworth  Jt  Son,  Queensbury  302    0    0 

E.  Kellett,  Bradford 271    0    0 

Balinforth  ^V  InRliara,  Queensbury"      .  233    7    0 


J.  Owens 762 

J.  White,  junr '.'38 

A.  Kraus8  a25 

G.  Trentham     091 

J.  Biggs 680 

Jones  jt  Fitzmaurico 777 

H.  Hollowav      674* 

Messrs.  Smith 7ir 

Acmo  Wood  Flooring  Company    ...  — 

Borough  Surveyor's  estimate        ...  70-4 


997       997     1,011 


1,138 
9S7 
887 

907 
938 


I.13S  — 

957  — 

987  1,001 

977  — 


SB 

£910 

98*.» 
937 
014 

8MI 
940* 


1,013 

1,04S 

002 

11S3 

097 


.sijiff.ird-street. 

J.Owens ..  2,470 

J.  White,  junr. ...                            .  3,iM0 

A.  Krauss          ...                            ...  2,Ki 

G.  Trenttuim     ...                              .  2,218 

J.  Biggs ...  2,232 

Jones  A  Fitzmaarice  ...        ...        ...  2,517 

H.  HoUoHny      ." 2,186 

Messrs.  Smith ...  2,422 

Acme  Wood  Flooring  Company  — 

Borough  Surveyor's  estimate        ...  — 


3,230     8,330     3,277     3,1.% 


3,08» 
3,103 
3,10S 


3.«>«  — 
:f,lc3  — 
3,1<.)S     3,  ill) 


3,135*  3,100  — 

3,010  —  — 

—  —  2,'.'l.') 

:f,  l;iO  :(,  120  — 


:t,:f«p 
3,i;in 

3,111" 

3,024 
3,230 


o^waue:  haisco 


4- 

FOR    RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7^  OLD  QUEEN  STREET, 

WESTMINSTER,  LONDON. 

And   'VORIX. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


sev«Ace  TO  at  RA.stt 


Makers  of 

FLUSHING  SYPHONS, 

SLUICES,  &c. 


^*^,>:^^^yy>',><^^<^^.^^-^,,„,,i.. 


GREEN'S    PATENT  TRUINVERT   PIPE. 


AA— Holes  fur  ittntriiig  in  cement  or  com* 

position. 
BB— Strougthcucd  an  1  Lengthened  Socket. 


CI'  -Inner  Socket  and  Real. 

KK — cliitniber  for  coinent  <»r  compocdtion. 

FK— Stanford  Joint  in  now  iwaiUuu, 


Til    ]iin     ii     -ii  I'tlv.    this     ]ii|ii'     .soi'.irr^     trUt 

alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  uikI,  while-  nlluwin^ 
t".  T  :i  ^li■_•■ll'  ^■■nUmiiii  «  lion  tifst  Iniil,  forms  iin 
absolutely  rigid  joint  dii-ectly  the  cement  «et.s. 

1.  Gas    and    Wator-Ti|>ht    Joints    oaaily    mndo 

under  M^atcr. 

2.  True  Ah^nment  Of  Invert. 

3.  Sochot    tho    Btrongost    part    of    tho    pipe. 

4.  No  apcciul  junctions  required. 

GATES     &    GREEN,    Ltd.,   HaUfax. 


114 


THE    SURVEYOR  AND   MUNICIPAL 


[July  23,  1897. 


HAMPTON-ON-THAIIES.— For  a  fire  station  in  Thames-street,  for  the 
urban  district  council.— Mr.  .lohn  Kemp,  a.m.i.c.e.,  surveyor  : — 

£    8.   rf. 

H.  March,  Hampton 478  11    0 

J.  Wriglit,  Hampton'  435  15    0 

DISS. — For  a  new  bridge  over  the  river  Waveny  in  Rose's-lane,  for  the 
urban  district  council.— The  Surveyor  : — 

£   s.   d. 


Pi'ice  &  Corneille,  Westminster,  S.W 

C.  S.  Mallett  &  Co.,  Laurence  Fountney-hill,  K.C. 

F.  H.  Blyth,  Foulsham,  East  Durham     

A.  Farry  lV:  Son,  Broad-street  Buildings,  E.C.  ... 

Stacey  &  Escourt,  Harleston,  Norfolk    

A.  Barnes  &  Co.,  Woodbridge,  Suffolk    


199  16 
191  0 
135  0 
120  0 
97  14 
83  10 


WOLVERHAMPTON. — For  rock  asphalte  paving  in  various  streets  of 
the  borough. — Mr.  J.  W,  Bradley,  borough  engineer  and  surveyor 

£     8. 

T   T,„„,  f 5,065  17 

^■^'^e^        •  IVM    9 

North  of  England  Asphalte  Campany           4,063  18 

Smith 4,490    9 

Birmingham  and  Midland  Asphalte  Company       ...        ...  4,490    4 

Limmer  As]}halto  Company       4,144  16 

A.  C.  W.  Hobman  &  Co 4,14*16 

W.  Faldo        3,972    2 

J.  Smart         3,972    2 

A.  Krauss      3,914  13 

Brunswick  Rock  Asphalte  Company 3,295    0 

Asphaltic  Limestone  Concrete  Company* 2,993    9 

Borough  Surveyor  s  estimate,  £3,454. 


WOLVERHAMPTON.— For  granite  paving  in  Herbert-street,  Stafford- 
street,  Bonemill -lane.  Crown-street,  Walsall-street,  Salop-street, 
Brickkiln-street  and  Temple-street. — Mr.  J.  W.  Bradley,  borough  en- 
gineer and  surveyor  :— 

£     s.   rf. 

A.  Kraus      19,712    111 


Cnrrall,  Lewis  &  Martin 

.T.  White,  junr 

G.  Law         

G.  Trentham 

J.  Owens      

J.  Biggs        

Jones  &  Fitzinaurice       

H.  HoUoway*         

Smith 

Borough  Surve.yor's  estimate,  £18,690. 


18,304  19 
18,152  0 
17,773  0 
17.751  8 
17,736  10 
17,617  3 
17,676  10 
17,083  15 
15,256    4 


NOTICES. 

Thk.  Survkvor  and  Municipal  and  County  Engineer 
may  be  ordered  direct,  through  any  of  Messrs.  Smith  ij'  So7i's 
hook-stalls,  or  of  any  newsagent  in  the  United  Kingdom. 
A'p'plications  to  the  Offices  for  single  copies  hy  post  must  in  all 
cases  he  accompanied  hy  stamps. 


Tlie  Prepaid  Suhscripfion  {including  postage)  is  as  follows: 

Twelve  ,  Si.^  Three 

Months.  Months.  Months. 

United  Kingdom  15s.        ...       78. 6d.        ...        3s.  9d. 

Continent,  the  Colonies,  India, 

United  States,  &c 19s.        ...       9s.  6d.       ...       4s.  9d. 

The  International  News  Company,  83  and  85  Duane-street, 
New  York  City;  The  Toronto  Neios  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,  PUBLISHING  AND  ADVERTISEMENT  OFFICES     : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  FLEET-STREET, 

LONDON,  E.C. 

APPOINTMENTS  OPEN. 


IVfORTHALLERTON     RURAL     DISTRICT 
-L^  COUNCIL. 

APPOINTMENT  OF  SURVEYOR  OF  HIGHWAYS  AND 
INSPECTOR  OF  NUISANCES. 

This  Council  invite  applications  for  the  appointment  of 
Surveyor  of  Highways  and  Inspector  of  Nuisances  for  their 
district,  which  contains  about  164  miles  of  roiul ;  forty-two 
parishes;  acreage,  33,099;  poimlation,  7,470. 

The  person  ajjpointed  will  enter  upon  his  duties  on  the  25th 
Angnst  next,  and  will  be  required  to  devote  the  whole  of  hie 
time  to  the  duties  of  his  office. 

Salary  as  Surveyor  of  Highways  £80,  as  Inspector  of 
Nuisances  £60  per  annum. 

There  will  be  an  Assistant  Surveyor,  at  a  salary  of  £30  per 
annum. 

Applications,  marked  "  Highway  Surveyor,"  in  candidates' 
own  handwriting,  stating  age  and  previous  occupation,  and 
accompanied  by  copies  of  not  more  than  three  testimonials  of 
recent  date,  must  be  sent  to  me  not  later  than  the  27th  inst. 

Canvassing  will  he  deemed  a  disqualification. 
(By  order  of  the  Council) 

WM.  FOWLB, 

Clerk. 
Northallerton. 

1st  July,  1897. 


GALVANIZED 


IRON 


FRED'^BRABY2(C? 


FITZROY  WORKS 

352to3G4  Euston  R? 

TONDQNj  « 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE   MARK     63    FORE    STREET,    LONDON,    E.G.,    and    Branches. 


ALUMINO- 
FERRIC. 

THE   Preci|3i±£in±« 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 

COMPANY,  Limited. 
Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glass  ol  all  kinds  cnvercfl  by  the  roljcies  of 

tills  ('nrninim". 
MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  nf  the  rrciniiun:'  retuiiicil  every 

si.\  yeary  in  cases  where  n»i  clinin  has  ii risen. 

Applicatloas  tor  Ageacies  Invited. 

Liberal    Terms    for     Business    Introdnced 


BARROW     LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEIVIENT 

And  PATENT  SELENITIC  CEMENT. 

Iielivoie(T  to  all  i>aits  of  the  Kini^iliim. 
OfHccs  :    1    St.    Martin'Si     Leicester. 

Wnrks:  linrrow-nn-Simr.  iir.  Loncrhbormii,'!!. 

JOHN  ELLIS  &  SONS,  Ld. 


NiNLItEN    MEDALS.                                   CHICAGO    EXHIBITION,    HIGHEST   AWARDS. 

Ifl/lVI.       IftTOOLLAlVIS       Sc      CO., 

Ulll.ilNAL    MAKKHS   Ol- 

ARTISTIC   WALL    PAPERS 

Free    from    Arsenic. 

w 

I 

u 

I 

w 

■inir 

wr 

I.' 

Sole  Address:  IIC  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

.SprctuI    'I'smn:  for   l-'.ifmrt.            Of  nil   liecomior^. 

Jdlt  23, 1897.] 


AND   COUNTY  ENGINEER. 
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pOUNTT      BOROUGH      OF     WOLVER- 
V7                                      HAMPTON. 

Wanted,  a  Clerk  of   Works,  for  wood  and   gruiiito  piiviii);. 
Steady,  experienced  and  rolial)K-.    \VaR08,  £3  per  week.    Also 
a  trained  Buildinpr  Inspcetor,  ciualilied  to  report  on  bnildin;^ 
plans.     Wages,  £2  2s.  per  week  and  £5  per  annum  bicjcle 
allowance. 

be  delivered  at  my  ofBe«,  addrcKsed  to  tho  Chairman  of  t!io 
Health  and  Surveyor's  romniittci'.  and  endorsed  "  Outdoor 
Foreman,"  on  or  before  the  4th  August,  1S97. 

FHEDEKR'K  ENTWISTLE, 

Town  Clerk. 
Town   Hall,  Middloton. 

I3th  July,  1S97. 

Applications,  in  own  handwriting',  with  three  copy  testi- 
monials of  recent  date,  to  be  seni  to  tho  nndersipiod  by  July 
2S,  1897. 

J.  W.  BKADLKV,  C.K., 

Borough  Engineer  and  Surveyor. 
Town  Hall,  Wolverhampton. 
17th  July,  1807. 

\\f  AiS'TKU,  feniporjirily,  competent  Surveyor,  to 

'  '        undertake  preparation  of  piirliauientary   plans,  sec- 
tions and  estimates  for  about  12  miles  of  street  li-iinways. 

Forward    references,   with    particulars  of   oi|)erience    and 
salary  re(|uired,  to  "  Engineer,"  at  the  ofBco  of  this  i)a|icr, 
not  later  than  26th  iust. 

TTORNSKY  URBAN  niSTRICT. 

XX          AI'POIXTMKXT  OK  KOAD  F()R?:MAN. 

The  llornsey   Urban  District   Council  reqniro   tho  services 
of  a  Koad  b'orenian  for  tho  oastciii  portion   of  their  district. 
Tho    commencing  wages    to  bu    Mis.  a  week,   with  cottage, 
coal  and  gas.     Candidates  must  be  between  twonty-livo  and 

rpEM  POK  A  RY  ASS  1ST  ANT  wanted  inimedifttely. 

-*-      Must  be  an  accurate  and  rapid  draughtsman,  and  ex- 
perienced in  the   preparation  of  drawings  of  sewage  (lis|)0«il 
works.-  .\pp1icatioii6,   stating  weekly  terms,  with  copies  of 
testimonials,  may  be  sent  to  Mr.  R.  W.  Knait,  Council  Offices, 
Fariiborougli,  llauts. 

forty  years  of  age. 

Ai)plications,  in  writing,  containing  particulars  of  past  and 
present    employment,  with  co]iiis  of    not  more    than    three 
recent  testimonials  as  to  chanicter  and   competency,  marked 

COMPETITION. 

lyj-ORECAilBE  URBAN  DISTRICT  COUNCIL. 

outside  "lload  I'orenmn,    to  be  udilressed   to  Mr.  h.  J.  Love- 
gi-ove.  Engineer  and  Surveyor  to  the  Council,  at  those  offices, 

SEWERAGE  SCHEME. 

and  to  be  received  not  later  than  Saturday,  tho  Hist  instant. 
Printed  particulars  of  the  duties  of  the  Boad   Foreman  can 
be  obtained  from  him. 

(By  order  of  tho  Council) 

F.  D.  AS  KEY, 
Clerk  to  the  District  Council. 
Offices:  99  Southwood-lanc,  Highgnte,  N. 
20th  July,  1897. 

COMPETITIVE  PLANS. 

The  Urban  District  Council  of  Morccambo  invite  civil  en- 
gineers to  submit  competitive  plans,  estimate,  Ac.,  for  an 
improved  and  extended  Sewerage  System  for  the  whole  of  tho 
district. 

Tho  Council  offer  a  premium  of  £100  for  the  scheme  which 
they  shall  consider  the  most  satisfactory,  but  tho  premium 
will  not  be  awarded  nnless  the  plans  and  scheme  receive  the 
approval  of  the  Local  Government  Boanl  upon  an  aiiplication 
to  that  department  to  ceusent  to  a  loan  of  the  money  stated 
in  the  estimate  to  be  required  to  carry  out  the  works. 

A  plan  of  the  district,  showing  all  tho  jiresent  sewern,  can 

pORPORATION  OF  JITDDLETON. 

^^        The    Corporation  of     Mi<lilleton   require    an    Outdoor 
Foreman  in  tho  Surveyor's  Department. 

Applications,  stating  qualifications  and  wages  required,  to 

\^        ,     BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
mz  CONTRACTS,     PLANS, 

LITHOGRAPIIKI)     IX     iiK.ST     STYLE     AXD     WITH     OKKAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

Ai!ciiiTi:frs'  AM)  .sT/iii'i'o;;,s'  i.irinn.iiAVHKi;^, 
191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.G. 

I.ir.KRAT    DI.Si.'OrXT.S,  ACCORDINf;  TO  ARR.\N(;KMKXTS. 


isl  lOI.IsnKn  OVKK  F\I,1'  A  rE>TrRT. 


TROTTS  PATENT  VALVES  AND  FITTINGS  vllUii 


A.D'V  A.  14^  ""f  A.G  E:  S. 

1.  Arc  the  most  perfect  and  effective  valves  now 

_'.  Ar."  (lulck  filling  and  full  way. 

3.  Are  («8ily  repaired  I'y  simply  nnscrewing  top 
cap  or  nnzxle  (see  illustration). 

4.  Only  require  slight  half-tum  for  closing,  and 
do  not  require  screwing  up  like  other  \*alves. 

5.  By  the  latest  improvement  the  inner  valve  can 
be  removed  wfatlat  under  pressure. 

Are  supplied  to  the  Government,  Ixindon  County 
Couneil.  and  principal  Hospitals,  Unions.  Baths  and 
Wash  houses,  Qaa  and  Wat^■r  Works,  etc.,  throughout 

tlie  country. 
Approved  by  New  River  and  ot  her  Water  Companies. 


Illustrated  I'Yice  Lists^  with  Tt-itimonials,  on  appiu-atwn. 

Proprietcrs  and  Sole  Manufacturers,  HENRY  CONOLLY  &  CO., 

I'litcntcf-i  rtiui  MiUHifarturiiiK  Sanitary  Kn^ini-ers.  an.i  BuiMt-rs"  Mrii-h.uit^, 

Head  Office  and  Show  Rooma,  42 


HAMP6TEAD 


ROAD,  LONDON,  N.W. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


K^timiifi's    (itv'u    /■■'■  '    •  i>    of 

IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUF.\CTrRKRS  OF 

GALVANIZED  CISTERNS. 
H.W.     TANKS 

16    Upper    Thames    Street,    LONDON, 

And     at     LIVERPOOL     .>nrt     CLOSCOW 


E.G.. 


Shorecli±cH,      London,      E. 


Plate    and    Sheet     Glass. 

Leaded     Lig^hts. 

Sheet    Lead    and     Pipe. 


DEPARTMENTS. 


Plumbers'     Brass     Work. 
Oils     and     Colours. 
Paper-han  icings. 


SANITARY 
GOODS. 


Tho*'DONNOL"  Reglsurcd  Wash-Down  Pedestftl  Closet,  with  Outlet, 
a  .  approveil  by  the  London  County  Council. 

No.  1.— HtiiM'*l  Whiuj.  I  Nn.  J.— Klrocluv.    Whilo    iiiMde. 

No.  2.— WUitt*  or  Ivorv.  |  No.  1.— Hhiu  rri.iU.d  ou  WhiU). 

No.  0,— Brown  Priiitod  on  Ivory. 


Tho  "PREMIER  "  Syphon  Waior-Wnitc-PrcvonUr.  Caftt-Iron  pasted 

by  the  (ollowinf!  W.iicr  Compantoi:— 

Now  River.  I  Brighton.  I  Oulldford 

Kiisl  London.  PolKfiAione.  I  i.,mbrth. 

Bourneniouih.  |  Kent.  I  N.^r^al*. 

Ami  nmny  uiheri'. 
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be  seen  at  the  offices  of  the  Conncil,  and  a  copy  of  the  printed 
instructions  may  be  obtained  on  application  to  the  under- 
signed. 

The  phms,  &c.,  must  be  distingaished  by  a  motto  or  device, 
and  be  accompanied  by  a  sealed  envelope  beanng  the  same 
motto  or  device  and  containing  the  name  and  address  of  the 
author  for  indentification,  and  must  be  delivered  at  the  Coun- 
cil offices  not  later  than  the  1st  day  of  October,  1897. 
(By  order) 

JNO.  BOND, 
Surveyor,  &c.,  to  the  Council. 
Council  Offices,  Morecambe. 
10th  July,  1897. 

TENDERS   WANTED. 

BOROUGH  OF    LUTON. 
MAIN  DRAINAC4E  WORKS. 
The  Town  Council  of  Luton  are  ]irepared  to  receive  tenders 
for  executing  Main  Drainage  Works  as  under  ; — 
400  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 

5  ft.  by  3  ft.  4  in.  diameter. 
734  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 
3  ft.  9  in.  by  2  ft.  6 in.  diameter. 
J.,637  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 
3  ft.  6  in.  by  2  ft.  4  in.  diameter. 
142  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 

3  ft.  3  in.  by  2  ft.  2  in.  diameter. 
520  lineal  yards  of  21-in.  Stoneware  Pipe  Sewers  (Hassall's 

double  lined). 
360  lineal  yards  of  18-in.  Stoneware  Pipe  Sewers  (Hassall's 

double  lined). 
200  lineal  yards  of  9-in.  Stoneware  Pipe  Sewers   (Hassall's 
double  lined). 
1,000  lineal  yai'ds  of  9-in.  and  1.5-in.  Stoneware  Pipe  Sewers, 
including  manholes, lamp  holes, syphon  gullies  and  draiu 
connections  complete, 
in  accordance  with  the   plans  and  specifications  prepared   by 
tlie  borough  engineer,  Mr.  A.  J.  L.  Evans,  c.E. 

Plans  can  bo  inspected  at  the  Borough  Engineer's  offices, 
Town  Hall,  Luton,  and  copies  of  specifications,  quantities  and 
other  details,  with  forms  of  tender,  obtained  on  application. 
Each  application  must  be  accompanied  by  a  £5  Bank  of  Ensr- 
land  note,  which  will  be  returned  to  the  persons  hona-ftde 
tendering. 

No  tender  will  be  entertained  unless  upon  the  printed  form, 
which  must  reach  my  office  by  12  o'clock  at  noon  on  Tuesday, 
the  17th  day  of  August,  1897,  endorsed  "  Tender  for  Main 
Draina^re." 


The  Town  Coiincil  do  not  undertake  to  accept  the  lowest 
or  any  tender. 

GEO.  SELL, 

Town  Clerk. 
Town  Hall,  Luton. 

July  9,  1897. 

pOUNTY  BOROUGH  OF  WEST  HAM. 

V>  TO   CONTRACTORS. 

The  Council  hereby  invite  tenders  for  the  construction  of 
about  2,000  yards  run  4  in.  and  6-in.  Stoneware  Pipe  Drains 
and  other  works  at  the  Small-Pov  Hospital,  Rookery  Fai-m, 
Dagenham,  Essex. 

Plans  may  be  seen,  and  specification,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell, 
Borough  Engineer,  Town  Hall,  Stratford,  E.,  upon  payment 
of  £1,  which  will  be  retm^led  upon  receipt  of  a  bona-jide  tender. 

Tenders,  endorsed  "  Tender  for  Drainage,"  to  be  sent  to  my 
office  not  later  than  4  o'clock  on  Tuesday,  July  27,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  The  contractor  will  be  required  to  enter  into  a 
bond,  with  two  stireties,  for  the  due  performance  of  the  contract, 
and  no  work  will  be  ordered  under  the  contract  until  such 
bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  such  rate  of  wages  and  observe  such  hours  of 
labour  as  are  recognised  by  workmen's  trades'  unions  and  in 
force  at  the  time  of  signing  the  contract.  In  the  event  of 
any  breach  of  such  agreement  the  Council  will  enforce  the 
penalty  clause  in  its  entirety. 

(By  order  of  the  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 

Town  Hall,  West  Ham. 

12th  July,  1897.  , 

plTY  OP  ABERDEEN. 


MAIN  SEWERAGE  WORKS. 

CONTRACT  No.  240. 
The  Town    Council    of   Aberdeen   invite   tenders   for  the 
following  works  in  one  contract,  ris.: — 

About  788  yards  (jirincipally  circular)  Brick  and  Concrete 

Sewer,  varying  from  4  ft.  to  6  ft.  6  in.  diameter. 
About  167  yards  Cast-iron  Pipe  Sewer,  varying  from  21  in. 

to  4  ft.  diameter. 
About  142  yards   21  in.  Fireclay  Pipe  Sewer.     Outfall   to 


LEEDS  FIRECLAY  COMPV .  LTD 

SO     T^J^I^/iC     '^lO^W,     LEEDS 

CLAZED  BRiCKsTARCHlfECTURAL  FAIe¥cE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOOKS. 
CAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTOSyLAND    RED    FACING    BRBCKSi 

BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wor,ship 
Street,  E.G. ;  i6  Charterhouse  Street,  E.G. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 

GEORGE    JENNINGS7~" 

VITRIFIED  SALT-CLAZED  STONEWARE  SOCKET  DRAIN  PIPES, 

From  2in.  to  24m.  diameter,  always  kept  iu  stock  for  immediate  delivery. 


TYim  ALE'S 

Patent  Double-Seal  Jointed  Pipes. 


STAM^FORD 

Patent  Joint  on  Stoneware  Pipes. 


Tested  Pipes  in  all  sizes.  Marked 

"JENNINGS'  TESTED." 


STRUCTURAL  and  DECORATIVE 
TERRACOTTA. 


ALL  GOODS  GUARANTEED  TO  BE  OF  THE  BEST  QUALITY,  and  MADE  FROM  SELECTED  DORSETSHIRE  CLAYS 

WORKS,  SOUTH  WESTERN  POTTErT,  PARKSTONE,  OORStTnONDON^ETOT,  LAMBETH  PALACE  RD.,  LONDON,  S.E. 


Jolt  23,  1897.1 


AND   COUNTY   ENGINEER. 
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river  Deo,  Vnh-o  Cliamber,  Janction  CliamlK-ra,  Man- 
holes, Syphon  Cliambris,  Ao. 
Drawings    may    bo   sci-n  and    siiecifications,  sclicdiiles    of 
quantitiifs  and   fornisof  trndor  obtained  from  llio  nndorsigned 
on  deposit  of  the  sum  of  £5,  wbiob  will  bo  returned  on  re- 
ceipt of  a  bonti-Jiile  tender. 

Sealed  tenders,  addressed  to  tlic  Sewerage  Committee  and 
endorsed  "Tenders  for  Sewers  at  the  Esplanade,"  mnst  bo 
lodged  with  the  Burgh  Surveyor  before  12  o'clock  noon  on 
Tuesday,  Srd  Angust,  1S97. 

The  Town  Council  do  not  guarantee  the  acceptance  of  the 
lowest  or  any  tender,  and  parties  tendering  must  do  so  at 
their  own  expense. 

\VM.  DYACK, 

Burgh  Surveyor. 
Town  House,  Aberdeen. 

8th  July.  1897.  


HORNSEY  URBAN  DISTRICT  COUNCIL. 
TO  SEWKK  COXTKACTOKS  AND  OTHERS. 

The  Hornsey  Urban  District  Council  are  prepared  to  re- 
eoivo  tenders  for  the  constrnctionof  about  3G5  ft.  run  of  HG-in. 
Brick  Storm-Water  Cidvert,  with  in.iuhole,  Ac,  on  the  Chol- 
ineley  Park  estate,  Highgate. 

Plans  and  specilications  may  bo  soon  and  forms  of  tender 
and  all  information  obtained  on  application  to  Mr.  E.  J. 
Lovegrove,  Engineer  to  the  Council,  at  the  offices  mentioned 
below,  on  anymorning  between  tlu' hours  of  10  anil  liJ  o'clock, 
on  a  sum  of  £2  being  deposited  with  the  Clerk  to  the  Council, 
which  sum  will  bo  retained  by  the  Conncil,  and  deemed  to  bo 
forfeited  if  a  hond-fiJe  tender  is  not  made  by  the  depositor. 

If  a  tender  is  made  which  is  not  accepted  the  sum  de- 
posited mil  be  returned,  and  if  a  tender  is  accepted  such  sum 
will  be  retained  by  the  council   until  the  contract  has  been 


executed  by  the  depositor,  and  will  be  forfoitwl  in  the  event 
of  his  or  his  sureties  falling  or  neglecting  to  eieento  such 
contract,  or  the  bond  accompanying  tho  same,  within  seven 
days  aftor  ho  or  they  respectively  shall  have  been  requested 
to  oxecnto  tho  same. 

N'o  tender  will  bo  considered  oxco|>tonthe  prescribed  form. 

Sealed  ami  endorsed  tenders  are  to  bo  deiwsited  in  the 
tendor-box  in  my  department  not  lat«r  than  4  o'clock  p.m.  on 
Monday,  the  9th  day  of  August  proximo. 

The  conncil  reserve  to  themselves  tho  right  to  decline  all, 
or  any  of  the  tenders  so  sent  in. 

(I!y  order) 

P.  D.  ASKEY, 
Clerk  to  tho  Uistrict  Council. 

06BcoB:  Sonthwood-lnne,  Ilighgato,  N. 
19th  .Tnlv,  1897. 

HESTON  AN[)  ISLE  WORTH    URBAN   DIS- 
TUICT  COUNCIL. 
TO  CONTKACTOKS. 
Tho  abovo   Council   are   prepared   to  receive   tondors  for 
Making-np  and  Sewering  the  following  roads  : — 

Wit  ham-road,  Eversloy -crescent, 

Clifton-road,  Park   Villa-ro:id  und 

Pembroke-place, 
situate  at  Spring  Grove,  within  tlicir  district. 

Plans,  sections  and  specilicatioiia  may  be  seen  and  forma 
of  tender  obtained  npon  application  to  Mr.  \V.  A.  Uavies, 
A.U.I  C.E.,  Engineer  and  Surveyor  to  tho  Council,  at  his  offices, 
Town  Hall,  Hounslow,  any  week-day  between  the  hours  of 
9.30  and  12.30  from  July  22nd  to  Angust  2nd,  and  uiKin  pay- 
ment of  a  deposit  of  £:t  3s.,  which  sura  will  he  n-tnrned  upon 
receipt  of  a  bond-fide  tendor. 

Tenders,  endorsed  "  Tender  for  Spring  (Jrovo  roads,"  must 


IlVIl?ROVEr>         DRAIN         CLINOIVIETER. 


^ 


THIS  Drain  Cliiionu-tcr,  wluili    is  a   tliuri<ii^lilv  weU-niade  iin>l  rdlabU 
iiistruim-nt.  is  inU*n<ied  for  Iho  \iso  of   BuiUk-r*.    ilttiiL-al   (ilfi('#-r»  of 


H. 


Itii.  Sanitary  Inspector*,  anii  others  for  t«'«tlnptln'  I'Dpe  of  driin  pipct. 
The  are  is  HxcmI  at  the  extreme  end  of  the  CUuumet«r  io  as  to  allow  v(  a 
-  reailing  ami  dibtiiu-t  gnuIuAtiuu,  nnd  i^  divifled  on  one  eilgc  lodt^(;re«« 
'[uarter  decree?,  and  on  tin*  otlieredye  to  gradients  of  1  in  l.'O,  1  iu30,  1 

The  adjutttnu'Ht  is  by  means  of  a  itut  and  Ixilt,  working  against  a  iplral 
--_^.^-^  .  -  i      '    ''K-     '^'**-'  "  Bnl'hle  "  is  ground  and  div  ided. 

^^^ — ~-^^    -  ■  --_J  The  Clinometer  is  made  of  t>-ak  ai.d  nicely  finished,  and  mea^urM 

"*  l?,'xl'-;x'Mnp. 

i.-iCi:  :     \  ■  ■«=.  £t  7s.  6d.»     '.  :  -.   l;:  .  :i:nps.  £1  2s.  6d.;    With  Majrnetic  Conn  a^s  extra  25.  6d. 

,-i    (  .1.  'i.:ric    /^(J^-^(^f(w  J    Cnlah<pifi  of    OriitCnU  tinu    .'^ui  lt:f,nii/    I  ,\:(nii,ituf^    "  i!l    /.*•  sftt  }.-j.<t  fire   On    tiji  Itcatioit 

S'^le  Maker -W.  M.  MARLING.  Mathematical  Orawincj  ^jtiFSurveying  Instrument  Manufacturer,  47  Finftbury  Pavement.  London,  E.C» 


KaRRI 


BRANS 


Gold    IVIeda.1,   1894,   IVIn.nches«ep.  f!^  fSf"^^ 


C.  &  E.  MILLAR'S  CELEBRATED 

West  Australian  Hardwoods 'Torbay.' 

k  Gold     IMIecIfil,    1894,     IVI»noliesteP> 

JaRRaH 


SOLE    DdPORTLVG    AGENTS:    MESSRS. 

J.    TEMPERLEY  &  CO., 

72   Bishopsgate   Street,    London,   E.G. 

Messrs.  J.  TEMPERLEY  &  CO.  are  the  Sole  Importing  Agents  of  this  Brand  of  Timbers,  and  the  only  Crm  in  the  Kingdom  who  combine 
tho  importation   of  Karri  with  Jarrali. 

The  trade  can  be  supplied  with  Timber  for  any  delivery  and  in  any  quantity. 

Tlie^'o  Timbers  have  been  used  as  .-tre-t  pivement  in  the  following  towns,  .and  have  proved  superior  to  all  others :  LONDON,  Bristol 
Plymouth,  Nottingham,  Liverpool,  Urirro^^ite.  Walsall,  Faver»ham.  Hastings,  .Manchester,  Glasgow,  Edinburgh,  Hull,  Uuddersfield,  Leed:4 
H.ir«  ich,  Rugby,  Sunderland,  South  Shields,  Newcastle-on-Tyne,  Paris,  Havre,  and  Lyons. 

:^ules  of  Timber  for  1895  enuai  to  ouer  10,000,000  Paving  Blocks. 

THE    PASTEUR    chamberland    FILTER.        ', 

[1]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  waler-borne  diseases.    2  Is  the  ONLY  FILTER  whitli  does  iu. 

MADE  TO  WORK  with  or  without  Pressure,  and  to  give  any  required  output.  Kii.n}.[Vi()N'''^/.v,r"li4'iVI;o^^^  "*    '•'*"-"■•"" 

•A  HK.VI,  PltKVKNTATIVK  U\f  W.\TK1I-D0«NE  UlSBASK." 

-I.  nicer . 

l'r..fi»»or  Sir  HK.N'UY  K.  UCISCOB  Pli.P..  K  U.S..  M\  •  :- 
"  Onih.iiry  t'ilt.rs  iirv  ii..  c.xvl  «l  nil ;  tl  ■•  .inly  «lt<r  tlial  jrutwU 
tlie  Hftter  drinker  from  tlit*  ^tTins  is  llu'  Pii»t<'ur  filtrr." 

"TIIK  ONLY  KILTKIt  TUB  PUllKKSSIH.N  CA.N  KKCOM- 
MKN!).'  -//(.jiiiln;. 

Tl.|.  l!<yuA  .Vr.iu-al  Journal  mvs;  -"TIIK  PllKSKNT  STATK 
OF  THIN(i.S  IS  A  I'l'DI.K-  DANCiKII.  ANU  HAS  TO  ANSWKK 
POK  TIIK   LOSS   OP  MANY    I.IVKS 

Pr,if<i..,.r  K  llAY  l.ANKKS  1  KII.  K.It.S.,  Miy»  :— "  Onlbmry 
ilonifstic  lUt<T»  :ir.-  wnrsc  lli.in  u(n'U»s." 

At   I.in-kii..w   Ktirickt  nn  cpldimle  of  clioler*  ocourrt>l  la 

.  r     iMirki.l  oulol  Wlinils  KcTkf.  anil  W  illcd. 

il  to  have  l«ccn  o»u««4  by  th« 


..  r/  /fi,/i,1. 

rV,.i«   l..n  III'''"'   'vr'--!:'  ''v-r 


Noa.  aii«&21<lA. 
with  KnrtlniwT. 
Ki'BiTvoir.  Vrou 


NoN.PncsBUHK  CiBTcnN  FiLTcn 

No-  TJX. 
Prom  93  -  lai'li. 


^oJe  Licencees  and  Makers 


'"FFRlES  <&  SONS,  Ltd 


AuKutt.  IM>I.  It::  t 
On  offleini  liu . 
Uftt*  of  an  or.t. 

••  Wh.  r.  >  • 
has  ill- . 

■•  A 

tliri','   \.    i: 

folIo\vln^  tour  yv 
(Kmnrr). 

•NorK.-TIIK  PASTBPH  KILTKK  IS  APPMKI)  TO  2h.'.i«> 

gUAUTKliS  t>P  THK  KKKMII   MiMY 

Till- ri'sllllB  of  |.ni.ti.-.-il  un' of  PASrKl'ltan.l  .th.  r  l.;i.r.    Ml'Ar  la 

(lot  rrnmrut  .ui-1  *t!  .  r  rfi.-'rl»,\*  Mi-li  caii  I.r  .v--  t.  '  ■  -  '^l  l  '"  ■''  "  '*■ 

,  147  HOUNDSDITCH,  LONDON,  E.G. 


■  r-il   Zl  liLlNOKN,    .M  1.  •;> 
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[July  23,  1897. 


bp  sent  in,  under  senl,  addrossed  to  the  Clerk  to  the  Conneil, 
Town  Hall,  Hounslow,  ou  the  proper  forms,  proTided,  before 
noon  of  Tuesday,  Aii£;nst  3rd. 

No  other  forms  of  tender  will  be  considered. 
The  eonncil  will  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

HUGH  R.  PEAKE, 

Clerk  to  the  Council. 
Town  Hall,  Hounslow. 

July  18,  1897. 

HESTON  AND   TSLEWORTH  URBAN    DIS- 
TRICT COUNCIL. 
TO  CONTRACTORS. 
The    abore  Council  are  prepared    to    receive  tenders    for 
Making-np  and  Sewering  Mill  Piatt  and  Kendal  roads,  situate 
at  Isleworth,  in  their  district. 

Plans,  sections  and  specifications  may  be  seen  and  forms 
of  tender  obtained  upon  application  to  Mr.  W.  A.  Davies, 
A.M.I.C.E.,  Engineer  and  Snrvej-or  to  the  Council,  at  his  offices. 
Town  Hall,  Hounslow,  any  week-day  between  the  hours  of 
9.30  and  12.30  from  July  22nd  to  August  2nd,  and  upon  pay- 
ment of  a  deposit  of  £3  3s.,  which  sum  will  be  returned  upon 
receipt  of  a  honu-fidc  tender. 

Tenders,  endorsed  "  Tender  for  Mill  Piatt  and  Kendal 
roads,"  must  be  sent  in,  under  seal,  addressed  to  the  Clerk  to 
the  Conncil,  Town  Hall,  Hounslow,  on  the  proper  forms,  pro- 
vided, before  noon  of  Tuesday,  August  3rd. 
No  other  form  of  tender  will  be  considered. 
The  council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

HUGH  R.  PEAKE, 

Clerk  to  the  Council. 
Town  Hall,  Hounslow. 

July  18,  1897. 

HESTON   AND  ISLEWORTH  URBAN  DIS- 
DBICT  COUNCIL. 
TO  CONTRACTORS. 
The  above  Council  are  prepared  to  receive  tcndersf  or  Making- 
up  Magdala-road,  and  constructing  Sewer  and  Surface-Water 
Culvert  respectively  in  Whitton-road  and  LTpper  Grove-road, 
situate  vrithin  their  district. 

Plans,  sections  and  specifications  may  be  seen  and  forms  of 
tender  obtained  upon  application  to  Mr.  W.  A.  Davies, .4.M.I.C.E., 
Engineer  and  SaiTeyor  to  the  Conncil,  at  his  offices.  Town 
Hall,  Hounslow,  any  week-day  between  the  hours  of  9.30  and 
12.3(1  from  July  22nd  to  August  2nd,  and'  upon  payment  of  a 


deposit  ef  £3  3s.,  which  sum  will  be  returned  upon  receipt  of 
a  hand-fide  tender. 

Tenders,  endorsed  "  Tenders  for  Magdala,  Whitton  and  Grove 
roads,"  must  be  sent  in,  under  seal,  addressed  to  the  Clerk  to 
the  Conncil,  Town  Hall,  Hounslow,  on  the  proper  forms,  pro- 
vided, before  noon  of  Tuesday,  August  3rd. 
No  other  form  of  tender  will  bo  considered. 
The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

HUGH  R.  PEAKE, 

Clerk  to  the  Conncil. 
Town  Hall,  Hounslow. 

_  July  18,  1897. 

pOUNTT  BOROUGH  OP  NEWPORT. 

^•^  The  Electricity  Committee  of  the  Corpoi'ation  of  New- 
port are  prepared  to  receive  tenders  for  the  erection  of  Build- 
ings and  Machinery  Foundations  for  extensions  of  the  Muni- 
cipal Electricity  Works  of  the  county  borough. 

The  drawings  and  specification,  with  conditions  of  tender 
and  contract,  may  be  seen  at  the  offices  of  Mr.  Robert 
Hammond,  m.i.e.e.,  the  Consulting  Electrical  Engineer  to 
the  Corporation,  Ormond  House,  Great  Trinity-lane,  London, 
E.C.,  or  at  the  offices  of  Messrs.  Conyers,  Kirby  &  Son,  the 
architects.  Stow  Cliambers,  New^iort,  on  and  after  Saturday, 
17th  July,  1897,  and  copies  of  the  bill  of  quantities  may  be 
obtained  from  the  architects  on  payment  of  2  guineas,  which 
sum  will  be  returned  on  receipt  of  a  honH-fide  tender. 

Tenders  (sealed  and  marked  "  Tender  for  Electricity  Works 
Buildings  ")  must  be  addressed  to  me,  at  the  Town  Hall,  and 
be  delivered  before  10  a.m.  on  Friday,  30th  July. 

The  Committee  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

ALBERT  A.  NEWMAN, 

Town  Clerk. 

Town  Hall,  Newport,  Men. 
10th  July,  1897. 


npHE 


URBAN 


COUNCIL     OF 


DISTRICT 

SLOUGH. 
TO  CONTRACTORS  AND  OTHERS. 

The  Urban  District  Council  of  Slough  are  prepared  to  re- 
ceive tenders  for  carrying  out  the  necessary  work,  and  for 
the  supply  of  materials  required,  in  laying  about  520  yards 
of  9-in.  Stoneware  Pipe  Sewer,  for  the  purpose  of  the  con- 
struction of  a  Surface-Water  Sewer,  and  manholes  in  connec- 
tion therewith,  in  the  Windsor-road,  in  the  said  Urban  Dis- 
trict of  Slougli. 

A  plan  and   siiecification  may  be  seen   and  quantities   oh- 


THE  NEW  EXPANDED  METAL 


Meshes  from  fth  In.  to  6-in.  wide.     Strands  from  24  B.W.G. 
to  ^jth  in.  thickness  of  Steel. 

FOR  BTTILDING  CONSTRUCTION,  as  supplied   to  a  large  number   of 

iinport.ant  Buildings,  both  I'liblicau'l  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  \trmin-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  mouldings,  encasing  column* 
girders,  &o.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark. 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  lieport 
hereinafter  refc  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 

panded  Met-al  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING-  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

the  Koyal  Parks,  leading  Kailway  Companies  and  lauded  Estates  tluoughout  the  Kingdom. 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.-These  are  innumerable.    It 

can  be  used  wlierever  lattiee-work  is  rt^quirtd,  Irom  a  letter-rack  to  a  lift  shaft,  for  gauien 
bordering  and  archways.  Is  highly  oruamemal  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  strength 
than  any  other  description  of  metal  lattice-work. 

BRASS,   ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  effect  is  very  pleasing,  and  here  again  the  absence  of  joints  gives  great  durabi'ity  to  tho 
metal,  and  the  Vapidity  of  manufaeture  allows  of  vi-rj'  low  prices. 

CATALOGUES   AND   PRICE  LISTS    can    be   obtained   on   application. 

Alsn,.,,iiv.ilii  ItKI'OlfTbv^vuK.MINKNTFIIIMofKNUliNKKliSonHieusuolliXI'ANDKU 
MKTAI.  IN  CONUKHTli''- 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

UPPER    THAMES  STREET,   LONDON,  E.iJ. 
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Telegraphic  Address,  "  Distend.  London." 


Works— WEST  ll.MiTLEPGOL. 


Tiilephone  No.  1829. 


Jur,T  23,  1897.] 


AND  COUNTY   ENGINEER. 
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tained  at  the  oflioe  of  Mr.  \V.  Wliite  Coopor,  Surveyor  to  I  ho 
Council,  I  Mackenzie-street,  Slough,  on  payment  of  I  Guinea, 
which  will  bo  rotnmed  on  receipt  of  a  banA-Jiie  tender  on  the 
proscribed  form. 

Tenders,  endorsed  "  Tender  for  Siirfoce-Wntor  Sewer,"  and 
addressed  to  tho  nndersipned,  lo  be  ilolivered  at  the  ofTicc  of 
the  said  Council,  I  Mackenzie-strin-t,  Slongh,  not  later  than 
4  o'clock  p.m.  on  Tuesday,  the  3nl  day  of  Angnst,  1S97. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

n.  11.  C'nARSI,KY, 

Cl.Tk  lo  iliii.snid  f'onndl. 
1 1  Mnckonzio-stroet,  Sloaf^h. 
15th  .fnly,  1897. 

EPSOM  URBAN  DISTRICT   COUNCIL. 
TO  GR.\NITE    MERCHANT.S. 

The  Kpsoni  Urban  District  CoiMicil  invito  tenders  for  the 
supply  of  about  300  tons  of  1 ,' in.  lirokou  Granite,  di.divorcd 
free  to  either  of  the  Kpsoni  Town  stations — viz.,  the  Lonilim, 
Urighton  and  South  Coa.st  Railway  or  the  London  and  South- 
Wostorn  Railway — in  nnch  quantities  as  they  may  direct. 

Samples  of  the  granite  to  bo  sent  to  the  Surveyor's  office, 
carriage  paid,  before  the  delivery  of  the  tenders.  Any  fnrthor 
information  can  bf  obtained  from  the  undersigned. 

Tenders,  endorsed  "Tender  Utv  Granite,"  together  with 
references  to  liighway  authorities  us  to  durability,  to  be  sent 
to  E.  (!.  Wilson,  Esq.,  Clerk  to  the  Council,  Epeom,  not  later 
than  5  p.m.  Tuesday,  27tli  .Inly.  18!)7. 

The  Council  do  not  bind  themsoKos  to  accept  the  lowostor 
any  tender. 

(By  order) 

EDWARD  R.  CAPON, 

Surveyor  to  the  Coancil. 
Epsom. 
July  16,  1897, 

ABERDARE   UF?BAN  DISTRICT    COUNCIL. 
TO  CONTRACTOR.S. 
The  above  Council  tire  |)roparod   lo  rocoivo  tenders  for  the 
completion  of  the  Xant-Melvn  Reservoir. 

The  works  include  about  62,0(KI  cubic  yards  of  earthwork, 
jytyii)  cubic  yards  of  i.uddle,  3,IKKI  cubic  yards  of  dry  rubble 


pitching,  with  the  completion  of  the  discharge  cnlvert,  valvo 
well,  waste  watercourse,  weirs,  piiw  laying,  hauling  and  other 
accessories. 

The  site  of  the  works  is  about  1  milca  from  Aberdaro  and 
2  miles  from  Hirwain. 

The  drawings  may  be  seen  on  and  after  Jnly  17th  inatant, 
and  copies  of  the  specific-Uion,  form  of  t«nder  and  schndnlo 
of  quantities  on  application  to  Mr.  William  Fox,  m.i.c.b.,  5 
Victoria-street,  Westminster,  London,  Engineer  to  the  Coan- 
cil, or  at  I  he  Surveyor's  office.  Town  Hall,  Aberdaro,  on  l>ay- 
ment  of  a  de|K)8it  of  £10,  which  will  be  retume<l  after  the 
contract  has  been  entered  into  to  every  person  making  a  boml- 
fiilf  tender  on  the  return  of  the  doonmenis  entrusted  lothem. 
In  the  event  of  a  tender  being  withdrawn  the  deposit  will  l>c 
fiirfoiteil. 

Sealed  offers,  endorsed  "  Tender  for  Roson-oir,  &c.,"  ad- 
ilressed  to  the  nndersigned,  will  be  received  up  to  Angtut 
2nd  next. 

A  copy  of  the  contract  to  be  entered  into  may  be  seen  at 
my  office. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender,  and  reser\'e  the  right  to  divide  the  contract. 

bated  this  9tli  day  of  Jaly,  1897. 

TIIOS.  PniLLIPS, 

Clerk  to  the  ConnciL 
Town  Hall,  Aberdnre,  Glamorganshire. 


ADVERTISEMENTS. 


QUANTITIES,  &c.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCFIIM  A  SOX,  20  Par- 
liament-street, London,  S.W.,  Surveyors'  priuters  and  sta- 
tioners. "  Quantity  Surveyors'  Tables,"  1897,  6d.;  post,  7d. 
In  leather,  la.;  post,  Is.  Id. 

pIVIL    SERVICE    TECHNICAL     EXAMS.— 

'^  Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli. 
cation  to  A.  H.  Hentt,  Perohard  Ilonse,  70Gower-Btreet,  W.C. 

SANITARY  INSPECTORS  and  other  exa-ns.  of 
the  SANITARY  INSTITUTE.  Preparation  by  COB- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  Tun  Scrvevor. 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,     Sampies    and    fult    Particulars    free    on    application    to— 

&  C?0.,  HEAD  OFFICE,  BUNHiLL  ROW,  LONDON,  E.G.; 

SLAG     WOOL    WORKS,    KIRKINTILLOCH,    near    GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 
30  by  22  per  copy,  2  - 

40  by  27 „         3  - 

53  by  31 


L",., 


-' '  I'lilf.i/  f",  h„,n-i:iii.icmeiit. 


COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed   Blue  Prints. 

30  by  22  per  copy,  1  6 

40  by  27 „       2e 

53  by  31  „       3G 

J.  HALDEN  &CO., 

8   ALBERT    SQUARE,  MANCHESTER. 


f»*    '    '"%. 


Subscribed  Caiiital  -  £2,127,500. 


Utad  Officts 


/  45  DALE  STREET,  LIVERPOOL, 
I  73  1 


I  TO  78  XINQ  WILLIAM  STREET,  LONDON. 


I.iNml  Commissi. Ill  .ill.nv.-,!  t..  8URVEY0RB 
BUILDERS  and  ARCHITECTS,  Un-  iiiii...luiii..ii  o( 
lJiii.in>-s3. 


C.WoOLLISCf'G'^T&SoN, 


LTD 


aooRs 


pplication. 


MlHtlUHAPItKU    DILLS  OK  Qf.\NTlTIKa. 
.MaMSCKII'T  CtOMM  t'K   DkaWINi.*!.    Tracixus, 

Pnoro  C'»Pt.5i  anil  PHOT\»-LiTii'»r.HAriiv.H 

ROBT.   J.    COOK   .t    HAMMOND. 

J  \  :i  Tt>TiiiLL  St..  iJKOAinvAY.  \Vt>rui>»Tni 
T»'li'|.ln>n.-  No.  ;u-\ 


EASTWOOD  &  CO.,  Limited. 

ii«>;i«i    otiict-:     i;i:i-\  i:i)i:k ic    itovi),    i.a.mi'.i.i'm,    si:.  

BRICKS.   LIME.    CEMENT. 

In  any  Quantities  For  Prices  apply  tc  above  address. 
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THE    SURVEYOR. 


[JoLY  23,  1897. 


aURVEYORS'     INSTITUTION      EXAMINA- 

^  TIONS. — Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship  in  all  snb-divisions.  At  tlie  recent  examination 
nearly  half  oi  the  total  number  of  successful  candidates  were 
prepared  by  Mr.  Parry,  including  the  winners  of  the  Inatifu- 
tion  Prize  and  the  Special  Prize.  For  particulars  apply  to 
Mr.  EiCHARD  Parky,  f.s.i.,  a.m.i.c.e.,  Ac,  27  Great  George- 
street,  Westminster  (immediately  opposite  the  SurTeyors' 
Institution). 

UNICIPAL    AND    COUNTY    ENGINEERS' 

EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c.,  27  Great  George-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  last  ex- 
amination, out  of  the  fifteen  successful  candidates  twelve 
were  prepared  by  ^Ir.  Pnrry. 

SANITARY  INSTITUTE  EXAMS. 

Advertiser,  who  is  in  practice  as  an  Architect,  Surveyor 
and  Sanitary  Engineer,  Member  of  the  Sanitary  Institute 
holding  Certificates  for  Local  Surveyor,  Inspector  and  Sani- 
tary Science,  is  open  to  Coach  a  limited  number  of  Students 
for  the  above.  No  books  recjuired,  MSS.  sent  out,  test  papers 
and  questions  to  be  answered.  Failure  impossible.  —  For 
further  particulars  and  terms  write  "  Sanitary  Engineer " 
oifice  of  this  paper. 

LO N  DO N  (TELEPHONE  [Srio';';) 

DRAWING  AND  TRACING  OFFICE, 

98  Gray's   Inn   Road,  Holborn,  W.O. 

(AdjoininjT  Holborn  Town  Hall.) 
Manager— JOHN    B.   THORP,   Architect   and   Surveyor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Ottice  Hours-Nino  tn  Six.     Saturdays  One. 

Established    1883. 

For  the  PROMPT   ,u,,l   EPFICIKNT  pxocuiion   of  all  work  nsaaUy 

rctiuired  hy  the  PROFESSION,  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 

PERSPECTIVES,      TRACINGS,      SURVEYS,      MODELS, 

Blueprints  and    Black   Line   PHOTO-COPIES,   DIAGRAMS, 

QaaAtities,  Specifications  LITHOGRAPHED. 

Tiaciug   and    Printing   Rooms,  HATTON    GARDEN,  connected   by 
Private  Telephone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.G. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 

OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52  CHANCERY  LANE,  W.C. 
BiJIs  of  Quantities,  Specifications,  Reports,  &c.,  Electrogrraplied  with 
accuracy  and  dispatch,  equal  to  Lithography,  and  50  per  cent,  cheaper, 
Litliograiihy  at  moderate  rates.  Plans  enlarged,  reduced,  Ac,  best  style. 
"  QuiLUtitiei^''  Bos,  14  in.  x  9 in.  x  5  in.,  drop  front,  2s.  each.*  Architects 
and  Surveyors'  Draft  Papers  —  Quantities,  Specification,  Abstract, 
Dimension,  Ac.  lOs.  6d.  per  ream.    Pricei  and Sjjecimens  on     pplicatiOTlt 


Roofing  Felt. — A  light  asphaltic  durable  Roofing. 
Inodorous    Felt-- For    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  Sound. 

Sarking,  or  Slaters'  Felts-— Thin  in  substance, 

and  pliable,  and  easily  worked  under  slates. 

Foundation  Felt,  or  Damp  bourse— To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

H'lR  FELTS, 
SHOE  FELTS,  ^ 


FELT  VARNIbh 


Siimples,  Prices  and 
Iiistructious  Free. 


*wari1ed  i:  Gold  & 
SilvLT  Medals. 


AI. DREW  Potter.  Manufacturer.  Wolveihampton. 

SSaddin's  Patent  GulEey  Cover. 

ADVANTAGES:  Obstructions  to  Drains  and  Scwera 
Avoided  ;  Possibility  of  Decomposition  Prevented  ; 
Mortality    from     Zymotic     Diseases     Minimised. 

The  novelty  of  this  invention  consista  in  tho  application  of  vertical 

bars,  in  phice  of  iiorizontal,  in  a  variety  of  ways,  not  very  costly, 

rniticular.s  on  application. 

W.  H.  SLADDIN  &  CO.,  Brighouse,  Yorks. 


Iron  and  Steel 
Tubes  and  Fittings 

of  all  kinds. 
Steam,  Water,  Gas. 


TUBES 

Coils.       Weldless  Steel  Boiler  and  Cycle  Tubes.       Wrought-Iron 

Rainwater    Tubes,  Sewer  Ventilating    Arc    Light,  Telegraph  and 

Tram  Poles  and  Masts.       Cable  and  Wire  Tubes.       Well  Tubes. 

Riveted  Tubes  and  Tanks. 

JOHN  SPENCER,  Globe  Tube  Works,  WEDNESBURY 
TENTS,    TENTS,    TENTS, 

Suitable  for  Gardens,  Cricket  or  Camping-out  purposes,  40  ft.  in  cir- 
cumference, pegs,  poles,  mallet  and  lines  complete  (with  tent-bag 
included).  These  tents  are  white,  and  have  only  been  used  a  little  by 
Her  Majesty's  Government,  and  oriignally  cost  over  £6  each.  I  will 
send  one  complete  for  30s.  Can  be  sent  on  approval.  iV.  />'.—!  have  a 
quantity  of  tents  from  15s.  to  20s.  each,  but  the  tents  which  please  my 
customers  are  those  I  send  out  at  25s.  each.  Price  list  of  marquees 
(any  size)  post  free. 
HENRY  JOHN  GASSON,  Government  Contractor,  RYE,  SUSSEX 

GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

ImmBnsB    Covering    Powersm 

SnitaWe  for  all  Purposes.  Largely  Used  by  GoYernment. 

Write  for  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 


ROWE   &  SON,  LOWER  EDMONTON, 

Alakers  of  all  kinds  of  Vehicles  used  by 
SURVEYORS,   BUILDERS,  CONTRACTORS,  ic. 

WkIIE    b'OR    QuOTATTiiV-.. 


llllllllll'^IIIMIIIMIIIIIIIIIIIICIIIIIIIIIIIIIIinillllllllMllllllllllll^ 

IflASON'S  PATENT  i"ow1k"  ^ii^ll.  I 


Unwearable, 
non-slippimc 
Qtair  treads. 


Non-Slipping  Sideway  S 

Entrance  Covers,     ; 

Hydrant,  Manhole,    S 

Inspection,  and  other  3 

Covers,  E 

Coal  Platea,  &o.      s 

ContractoTB  to  S 
H.M.  Har  Ojfice  and    ~ 

■^  ^^^^^^^^mmm^^^^m^gm^  the  Admirall]/.  S 

THE    SAFETY    TREAD    SYNDICATE,    LTD.,     = 

15,    Barbican,    London,  E.G.  r 

iiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiiilliiilllli^^'     ^liiitiC 


PATENT      REVOLVING 

SHUTTERS  AND  PARTITIONS. 

BLINDS    OF    EVERY    DESCRIPTION. 

Electrical,  Hydraulic  and  Self-Sustaining  Lifts. 

IMPROVED  POWER  HOISTS.        WRITE  FOR  CATALOGUE. 

WILLIAM  MALLINSON,  Blake  St.,  Stretford  Rd.,  Manchester. 


A.  SANDERSON  &GO.,HULL, 

PAINT,  COLOUR,  &.  VARNISH  MANUFACTURERS 

r^PROVED  DAMP   RESISTER. 

A  Cerriin  Curu  for  Damp  Wal  s,  10s.  Pei  Gall. 

Hunrtred.-<  of  Testimonials  on  ADpliCfttlon. 

SUPER  STAINED  VARN.SHES   FOR   FLOORS 

OAK,  WALN  UT,  MAHOGANY,  SATIN  AND  ROSEWOOD.  8s.  Per  OaU. 


The  Surveyor 

Hn^  ni>inndpn[  n^^  Count\^  lEnoinccr. 


Vol.  XII.,  No.  289. 


LONDON,  .IDLY  30,  1897. 


Weekly,  Price  -M. 


^55crriati0n  d  iHuuiripal  anb  (rnuntn  (^ngiiiar 

ANNUAL      MEETING      IN      LONDON,     IV. 


nil  DAY'S  r 
Last  week  onr  i  ejiort  of  the  conference  stopped  at  the  close 
of  the  ilisciisRion  of  the  paper  rend  by  Mr.  Eayrs.  As  we 
hnve  Blreiuly  slated,  it  was  ileriiled  to  take  the  remaining 
papers  as  read,  the  next  on  the  proRranime  beinj;  tliat  of 
Mr.  Wtarer. 

STREET  SCAVKN6ING. 

I5y  Wit.T,iA.M  Wravkr,  v.inst.c.e., 

Veetrj-  Surveyor,  KensinRton. 


[Mv.  William  Weavi^r,  chief  .<-nvve,vor  to  the  Vet* try  of  the  parish  of 
St.  Mmy  Abbotts,  KeuHincloii,  wus  bnni  in  February,  1844,  and  com- 
njr-nced  service  in  the  abovo  imrish  in  .Tttmiary,  1%"0,  by  enteriiier,  as 
article'!  pupil,  the  office  of  rbo  tluMi  varveyor.  the  late  Mr.  .Taine.s  Broart- 
bi  iili^.  .\ftcr  serving  as  a  pupil  mid  a.ssii^rant  surveyor,  he  was  in  1875 
appo'iiitcd  to  his  present  iiosi  of  chief  surveyor.  'I'lie  professional  record 
of  ^Ir.  ■\Veaviif  is  synonymous  with  the  (levclojiniout  of  Kon.^incton, 
which  rhirinjj  his  thirty-three  years*  connection  with  the  rlistrict  has 
changed  from  a  pastoral  and  market  garden  suburb  into  one  of  the 
most  fashionable  districts  of  Loieion,  having'  at  the  present  time  a 
population  of  about  180,000  anil  a  rateable  value  of  .t2.0.f3,523.  Mr. 
vVcavor  has  been  intimtitely  tissneiated  with  nil  the  munici]ial  work 
connected  with  the  aUerations  in  ibe  district,  and  at  the  present  lime, 
as  the  responsible  head  of  u  dcimriiiiont  havimr  the  sujiervision  of 
works  ontailinp  an  expenditure  of  over  £loo,it<io  per  annum,  has  full 
occiiputiou  for  bis  energy  auil  abilities.  Mr.  Weivver's  views  on  many 
matters  connected'with'municipiil  work  are  of  an  advsuced  cliaracter, 
and  on  various  occasions  when  be  has  submitted  pupeis  or  enunciated 

liis  views  bplorcei •■'•"'  ^  •  -''i.-Mific  aasociations  the  oritfiuatit.v  of 

his  sufc,'«eHlions  HI  support  thereof  have  iin-ariiihly 

comniaiideil  atteti'  i-t  on  niunieipnl  work  and  law  his 

evidence  before  I  ".■....>,. .  il.'useor  in  courts  of  law  (whore  .Mr. 

Weaver  is  a  v.-ell-kiiown  Uf^ure)  aiwn>s  carries  euiisiderable  \veii,'ht,  as 
the  jiructical  cxpenonco  oi  a  man  *^  ho  has  flevotcd  the  whole  of  bis 
worktng  bfo  to  metroixilitan  work.  Mr.  Weaver  is  a  member  of  the  In- 
slilnlion  of  Civil  EnKincors  and  a  FelloTof  the  Surveyors'  Institntion.] 

Not  the  least  important  of  the  many  duties  oast  upon  the 
loral  sanitary  autlioriiy  is  that  of  street  cliansinv,  and  npon 
the  proper  execution  of  this  \\ork,  in  conjiinctinn  with  the 
niainlenanee  of  fjood  roads,  the  conifori,  nppenranee  nnd 
licallh  of  a  district  materially  depend.  A  sliort  paper  on  tlie 
siihject,  oniliodyiiiK  practical  working  points,  nnd  throwing 
out  a  few  suggestions  for  I'onaideration  and  discus.sion,  may 
therefore  prove  advantagoous  to  this  association.  Street 
scavengii'g  may  lie  divided  into  ordinary  and  c.\trnordinary  ; 
the  former  n))pi'rtuining  lo  the  usual  workreqnired  to  be  per- 
f^irnied  daily,  and  the  latter  lo  thercnioval  cf  snow.  The 
ordinary  wurk  <if  scavenging  vnrics  in  manner  anil  menns  of 
execution  in  different  dislriota  in  the  metropolis.  At  one 
time  not  long  since  this  work  was  considered  the  proper  task 
for  tlio  worn-onl  .and  feeble  wnrkinJin  ousted  from  his  regular 
emplovmenf,  and  served  as  a  semi-kind  of  poor  relief,  and 
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acted  as  a  stop-gap  on  the  way  to  the  workhouse.  Owing, 
however,  to  a  variety  of  eiiUHes,  the  work  now  h  •  '  ■  '—  ">:*■- 
eiited    in  a  systematic  ami   advanced    manner,  \'  i 

Co   that  wliit;h  antticed    thirty   years  ago,  and   <■■  ■  iy 

with  the  exception  of  a  feiv  suburban  dial ricla,  able- bodied 
labourers  and  tnochinu  brooms  have  displaced  the  old  methods. 
Scavenging  must,  of  course,  vary  according  lo  the  needs  and 
character  of  the  district,  but  cleanliness  and  comfort  are  the 
ends  universally  sought  to  be  attaiued.  In  the  author's  dis- 
trict— Kensington-  there  are  80  niijea  of  public  streets,  iho 

whole  of  the  main  ro.ids,  to  the  ustent  of  20.>,lH»'      ■ •■  -tI 

yards,  being  wriod  paved.     Theio  ia  a  staff  of  17' '  , 

thirty-siv  orderly  boys,  twelve  horse  bronms  aim  -" 

road-scrapers ;  the  men  are  divided  intti  eleven  gaug->,  allottod 
to  eleven  districts  into  which  the  pariah  is  dividetl  for  this 
woik,  a  ganger  at  :)0s.  a  week  being  plaoed  in  charge  of  each 
district  to  look  after  the  men,  see  that  the  sweepings  are 
rarted  away,  ami  to  furnish  re uina  (en  .-i  printed  form)  of 
.  ry  case  of  interference  tvitli  the  higlivvayB  in  his  district. 
Una  man,  termed  a  patc'-or,  from  each  gang,  after  breakfast 
attends  to  trenchers,  backing  U|i  crossings,  ventilatin-^  t;ra:iii'.rs, 
plug  bo.xes,  &(■.,  and  other  men  perambiiiate  the  roads,  pick- 
ing up  paper,  clearing  np  refuse,  &c. 

The  main  roads  are  cleansed  at  night,  and  during  the  hot 
weather  washed  every  night  by  water  vaiiB,  liorse  broomn 
following  about  four  hours  later,  sweeping  the  refuse  to 
witliin  about  2  ft.  6  in.  of  the  kerbs,  where  it  is  left  in  con- 
tinuous ridges  to  drain  until  ttie  scavengers  commence  woik 
in  the  morning,  when  the  draineil  lefuse  is  swept  np  and  re- 
move I,  before  8  a.m.  in  the  business  parts  of  the  streets,  and 
not  later  than  9.30  a.m.  in  the  loss  busy  parts.  By  the  fore- 
going method  little  else  than  wai«r  pisses  into  the  gullies 
and  sewers,  and  little  else  than  solid  refuse  is  carted  away, 
and  the  interval  between  the  watering  and  brooming  allows 
the  dung  to  got  soft  and  niin-ndherent.  The  asphalted  roads 
are  cleansed  by  water  vans  littcd  forward  with  deli;  'is 

nnd   behind  with  revolving   imlia-rubber  squee  k 

cleansing  of  this  kind  of  road  surfara  is  thus  en.  ,  ■.  ...  oe 
operation.  It  may  be  here  stnted  that  in  certain  aiinntiona 
the  outlets  from  gully  cesspits  are  fitted  with  galvanised-iron 
strainers  in  order  to  intercept  t.)io  passage  of  solid  matter. 
During  the  hot  weather,  when  the  vans  water  for  the  tirsr. 
time  after  the  washing,  a  little  creosol  is  nddeil  to  the  water. 
Each  ran  carries  a  jar  of  creosol,  nnd  in  the  event  of  a  shower 
of  rain  each  van  turns  to  tlushing  uidlies  with  creosol  and 
water,  nnd  continues  such  work  until  the  weather  dcionnin»»s 
itself;  if  required,  watering  is  resumed  i  if  the  rain  has 
rendered  further  wateriui;  unnecessary,  then  the  horses  pro- 
ceed to  the  yards  and  are  put  into  slop  vans,  Ac.  On  the 
wood-pnved  roads  orderly  boys  are  placed  at  intervals,  nnd 
in  addition  barrow  men  remove  the  heaps  collected  by  the 
boys  in  the  crowded  parts  of  the  streets,  and  deposit  same  in 
quiet  corners,  mews,  ic,  to  be  carted  away.  The  swoepera 
are  paid  21s.  a  week,  the  leading  man  in  eacli  gang  22s.  |H*r 
week.  The  orderly  lioys  receive  Is.  (3d.  a  day,  and  a  few  iis 
they  grow  towards  manhood  are  ]>rouioted  into  the  class  of 
barrow  men  and  paid  l.'is.  per  week,  and  aflornrards  become 
regular  sweepers  at  2l8.  per  week. 

All  the  market  places  are  cleaned,  nnd  the  whole  of  the 
main  thoroughfares  tidied  up  befom  U  o'clock  on  Sunday 
mornings.  In  the  summer  the  main  thoroughfares  nnd 
omnibtis  routes  only  are  watered  on  Sunday.  With  a  short 
time  Sattirda}'  and  Sunday  work,  limitiMl  to  the  .  ■  -  '"  «,». 
said,  it  Iiec4'ssarily  follows  that  the  streets  on  Si.  iti 

their  worst  condition,  nllhongh  the  people  using  ; as 

a  rule,  arrayed  in  their  beat.  I'ossibly  in  (ho  future  public 
opinion  will  ndvnnce  sullii-iently.sn  as  to  make  iH'tter  clothes 
nnd  ilirlier  roads  no  longer  necessities  on  one  particular  day 
of  the  week. 
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THE    WASTE    PAPER    NUISANCE. 

Another  crying  evil  at  the  present  time  is  the  waste  paper 
nr.isance,  and  notwithstanding  the  employment  of  special 
men  wholly  occupied  in  the  work  of  pickinsj  up  paper,  as  a 
fteneral  rale  the  main  thoroughfares  of  London  are  littered 
thron^hont  before  8  p.m.  The  greater  part  of  the  naisance 
arises  from  the  distribntion  and  sale  of  the  evening  news- 
papers and  their  contents  bills;  the  latter  are  scattered  about 
and  sent  flying  all  over  the  streets,  many  of  which  in  fashion- 
able districts  present  the  worst  appearance  when  most  used 
by  the  carriages  of  the  wealthier  classes.  Under  existing 
circumstances,  heavy  expenses  have  to  be  incurred  for  extra 
paid  overtime  tor  street  watering,  &c.,  during  the  summer 
months,  otherwise  the  roads  would  be  unbearable  during  the 
most  pleasant  part  of  the  day,  and  in  the  future  if  the  short 
time  and  short  work  movement  advances,  it  will  have  to  be 
seriously  considered  whether  street  scavenging  and  watering 
should  not  be  performed  in  two  shifts  of  eight  hours  each,  so 
as  to  have  proper  continuous  attention  given  to  the  roads 
from  6  a.m.  until  10  p.m.  At  present,  with  slop  vans  finishing 
picking  np  at  about  4.30  p.m.  and  sweepers  striking  work  at 
abont  5  p.m.,  it  is  impossible  for  any  surveyor  of  a  busy 
metropolitan  district  to  insure  anything  approaching  a  satis- 
factory state  of  things  without  embarking  largely  in  over- 
time, and  the  author  is  of  opinion  that  during  the  six  months 
Of  the  year  when  the  days  are  long  the  streets  should  be  as 
clean,  sweet  smelling  and  comfortable  during  the  evenings  as 
in  the  mornings,  and  not  only  for  six  but  the  seven  days  of 
the  week.  The  nuisance  experienced  at  present  arises  princi- 
pally from  the  scattered  litter  aforesaid  and  the  horse  drop- 
pings, and  the  cleaner  the  road  generally  is  kept,  the  more 
apparent  the  nuisance  becomes.  A  black  spot  shows  up  more 
on  a  clean  background,  and  moreover  a  muddy  road  acts  in 
a  measure  as  an  absorbent.  It  is  a  matter  for  consideration 
whether  the  privilege  of  depositing  filth  on  a  highway  denied 
to  the  superior  animal  (man)  should  be  permitted  to  the  in-, 
ferior  animals.  It  is  not  impossible  to  intercept  the  horse 
droppings  on  their  way  to  the  ground  and  conduct  them  into 
a  receptacle  under  the  fore-carriage;  the  author  some  years 
back  demonstrated  its  practicability  on  one  of  the  pai-ish 
vans,  and,  following  his  suggestion,  the  plan  was  tried  on  a 
horse  and  vehicle  in  the  West-End  for  some  weeks.  In  Paris 
the  aathor  was  struck  with  the  small  amount  of  horse-dang 
on  the  roads,  and  the  very  few  sweepers  on  the  roads  during 
the  day,  and  from  careful  observation  he  is  convinced  that 
the  Parisian  horse  in  this  respect  is  nothing  like  so  great  an 
offender  as  his  London  representative.  The  author  is  in- 
clined to  the  opinion  that  this  difference  arises  from  different 
methods  of  feeding ;  probably  the  Paris  horse  is  fed  only  at 
fixed  periods,  at  any  rate  there  is  almost  a  complete  absence 
of  the  almost  universal  practice  in  London  where  the  car- 
man puts  the  nose-bag  on  his  horse  every  time  he  draws  up 
at  a  public-house  or  elsewhere.  If  horse-dung  was  kept  off 
the  roads  -40  to  50  per  cent,  of  the  cost  of  scavenging  would 
be  saved,  and  eyes,  nose  and  lungs  wonld  not  suffer  as  at 
present.  Whether  this  highly  desirable  change  will  ever  be 
effected,  either  by  the  preventive  means  indicated,  or  by 
motors  superseding  horse  traction,  the  future  alone  will  show, 
but  there  cannot  be  any  difference  of  opinion  as  to  the  ex- 
treme desirability  of  the  improvement. 

With  regard  to  the  sweepings  from  macadam,  flint  and 
gravel  roads,  there  is  no  doubt  that  by  suitable  treatment  a 
large  percentage  of  valuable  material  could  be  extracted 
from  such  refuse.  In  1880  the  amthor  submitted  a  report  on 
the  utilisation  of  road  refuse,  and  by  trial  machinery  erected 
for  him  by  Messrs.  JIanlove,  Alliott  &  Co.,  showed  a  method 
of  washing  and  screening  whereby  the  dung  was  eliminated 
and  the  washed  sand,  flint,  grit  and  small  granite  screened 
into  different  gauges.  Samples  of  the  reclaimed  refase  are 
submitted,  and  the  author  is  of  opinion  that  the  power  ob- 
tainable from  a  dnst  destructor  could  be  profitably  utilised  in 
washing  and  screening  road  refuse.  The  flint  and  gravel 
mud  would  yield  sand  and  sharp  grit  for  wood-paved  roads ; 
the  macadam  mud  would  furnish  a  certain  proportion  of 
granite  grit  and  small  stone,  but  the  fine  granite  sand,  the  chief 
ingredient,  does  not  appear  to  be  of  much  use,  although  pos- 
sibly it  might,  under  sufficient  pressure,  be  converted  into 
paving  slabs. 

SCAVK.N'GING    OF    THE    FOOTWAYS. 

Returning  to  the  subject  proper  of  this  paper,  another 
day,  for  example,  the  householder  could  not  be  expected  to 
very  great  difficulty  in  the  way  of  keeping  the  streets 
clean  and  comfortable  arises  from  the  footway  scaven- 
ging or  rather  want  of  scavenging.  The  dust  blown 
off  the  roads,  especially  during  the  night,  lodges  on 
the  footways,  and  the  greater  number  of  complaints  as 
to  inefficient  watering,  arises  from  this  accumulated  dust 
being  blown  about  daring  the  day.  Prior  to  January  1, 1892, 
each  householder  was  required  to  keep  clean  the  footpath 
abutting  on  his  premises,  and  it  was  the  almost  universal 
practice  for  the  footways  t«  be  swept  before  8a.m.  By  the 
Public  Health  (London)  Act,  1891,  householders  were  relieved 
of  this  duty,  which  was  thereupon  cast  upon  the  local  sani- 
tary authority.  Consequently  the  dast,  &c.,  which  therefore 
was  daily  swept  into  the  roadway  before  8  a.m.,  now  remains 
for  days  together  to  be  blown  about  to  the  physical  and 
-mental  irritation  of  the  public.  It  is  of  course  a  task  of 
little  difficulty  to  sweep  the  footways  when  the  roadways 
are  being  swept,  and   in  the  main   roads  this  may  be  done 


daily,  but  it  is  utterly  impossible  for  all  the  footways  (about 
150  miles  in  Kensington)  to  be  swept  every  morning  or  every 
day.  Thns,  as  in  the  fable  of  the  bundle  of  sticks  a  task 
easy  when  distributed  in  many  hands  becomes  impossible  of 
execution  when  consolidated  and  centralised,  and  this  diflS- 
culty,  great  as  it  is  in  relation  to  the  work  of  ordinary 
scavenging,  is  small  when  compared  with  what  may  be 
termed  the  extraordinary  scavenging  demands  at  times  of 
snowfall.  In  1891  the  proposal  to  transfer  from  the  house- 
holder to  the  local  authority  the  duty  of  removing  snow  from 
footways,  was  condemned  by  every  local  surveyor  in  London, 
but  the  council  of  this  association  deemed  it  impolitic  for 
the  members  as  a  body  to  oppose  the  wishes  of  Parliament, 
but  it  was  left  to  members  individually  to  advise  their  re- 
spective boards  when  the  Bill  of  1891  was  before  them. 
Unfortunately,  the  majority  of  the  said  boards  held  at  that 
time  a  different  opinion,  and  the  Bill  became  law ;  but 
although  there  has  not  been  any  considerable  fall  of  snow 
since  the  Act  became  operative  in  January,  1S92,  still  the 
slight  falls  which  have  occurred  have  sufficed  to  convince  the 
local  authorities  of  the  utter  impracticability  of  the  measure, 
and  they  are  now  uniting  in  endeavours  to  get  the  Act 
amended  so  as  to  retransfer  to  the  householder  the  duty  of 
footway  cleansing. 

The  limits  to  which  the  author  is  restricted  precludes  him 
from  dealing  at  length  with  the  subject  of  snow  removal. 
Every  metropolitan  member  of  the  association  knows  the 
impossibility  of  the  task  as  at  present  defined  by  statute,  and 
the  enormous  cost  of  its  attempted  partial  execution,  anci  one 
of  the  main  objects  of  the  author  in  inflicting  this  paper  on 
the  meeting  is  to  obtain  from  the  surveyors  of  the  several 
metropolitan  parishes  a  united  opinion  on  the  subject,  for 
the  furtherance  of  the  efforts  now  being  made  by  the  local 
authorities  for  the  amendment  of  the  Act  of  1891,  as  to  the 
removal  of  snow  from  footpaths,  and  it  is  desirable  that  if 
such  unanimity  of  opinion  is  ai'rived  at,  it  should  be  con- 
veyed to  the  several  local  sanitary  authorities,  the  Local 
Government  Board,  and  the  London  County  Council,  with 
the  view  of  expediting,  in  the  public  interest,  the  amendment 
of  the  statute. 

Discussion  of  Ms.  Weavkb's  Papke. 

Mr.  C.  Mason  (St.  Martin-in-the-Fields),  after  proposing  a 
vote  of  thanks  to  Mr.  Weaver  for  his  paper,  said  the  main 
difficulty  in  the  cleansing  of  the  streets  was  the  question  of 
ways  and  means.  In  his  own  district  he  was  expected  to  do 
the  work  at  the  same  cost  as  it  was  done  eight  years  ago. 
Washing  the  streets  at  night  was  a  good  system,  espscially 
with  wood  pavements.  The  streets  would  be  in  a  much 
better  state  during  the  day.  A  revolving  squeegee  was  a  very 
good  idea,  but  he  had  not  seen  it.  The  time  of  the  sweepers 
might  be  better  divided,  and  that  was  the  root  of  all  the 
complaints  in  regard  to  scavenging.  The  public  were  always 
about,  and  the  scavengers  were  always  about  too.  It  would 
be  much  better  if  they  could  divide  the  workmen's  time.  The 
Paris  method  was  often  referred  to,  Paris  being  spoken  of 
as  a  model  city  in  regard  to  street  cleaning.  That  was  quite 
true,  but  they  had  not  the  same  facilities  in  London  as  in 
Paris.  There  they  had  a  copious  supply  of  water,  and  the 
person  in  charge  was  provided  with  a  key  to  hydrants  con- 
veniently situated.  The  water  was  simply  turned  on  and 
everything  swept  into  the  stream  formed  by  the  water.  The 
question  of  street  cleansing  was  perhaps  the  most  important 
of  all  sanitary  questions.  Keference  had  been  made  to  the 
cleansing  of  footways  by  local  authorities  rather  than  by 
private  owners.  He  was  in  favour  of  the  old  custom  so  far 
as  snowfalls  were  concerned,  but  otherwise  he  was  in  favour 
of  the  work  being  done  by  the  local  authority.  On  a  dusty 
day,  for  example,  the  householder  could  not  be  expected  to 
sweep  away  refuse  blown  on  the  pavements  immediately  the 
necessity  arose.  In  the  case  of  a  fall  of  snow  local  authori- 
ties had  to  attend  to  the  footways  first  and  employ  all  their 
men  for  that  purpose. 

Mr.  G.  R.  W.  Wheeler  (Westminster)  seconded  the  vote  of 
thanks,  and  generally  endorsed  the  opinions  expressed  by 
Mr.  Mason.  Referring  to  the  littering  of  the  streets  with 
paper,  he  thought  that  vestries  should  take  action  and  make 
it  a  punishable  offence.  The  quantity  in  his  district  was 
enormous.  It  was  a  question  if  they  would  not  require  night 
sweepers  as  well  a«  day  sweepers. 

Mr.  Savage  (West  Ham)  wished  to  know  how  many  hours 
the  men  worked  at  the  wages  mentioned  in  the  paper.  He 
was  surprised  at  the  lowness  of  the  wages  in  a  rich  West-End 
district.  In  his  own  district,  which  was  a  poor  East-End 
district,  they  did  not  pay  less  than  2-ls.  per  week  of  forty- 
eight  hours,  unless  in  the  case  of  old  men,  who  were  paid  £1. 

Mr.  Weaveh,  in  reply,  took  it  that  the  opinions  expressed 
in  the  paper  met  with  general  approval,  as  advanced  ideas 
generally  did  (laughter).  He  had  two  objects  in  contributing 
the  paper.  He  desired  in  the  first  place  to  throw  out  some 
hints  for  the  general  benefit  of  the  public,  and  in  the  second 
place  to  elicit  a  general  expression  of  opinion  so  as  to  support 
the  London  County  Council  in  their  proposals  to  reform  the 
law  in  regard  to  cleansing  footways  from  snow.  Everyone 
would  admit  that  if  they  conid  get  the  streets  free  from 
horse-dropping  the  questions  would  be  to  a  large  extent  solved. 
Mr.  Wheeler  then  gave  some  details  of  a  revolving  sweeper 
used  by  him.  It  had  been  brought  out  by  the  Germans  years 
ago,  and  was  known  as 'the  "  Hercules."  There  were  two 
circular  iron  tanks,  holding  3.')0  gallons  of  water,  and  instead 
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of  a  reTOlvinj;  brush  it  was  provided  with  a  revolving  Bqueejree. 
Mr.  Ma«on  was  in  favour  of  the  (jeneral  sweeping  being  left 
to  the  local  anthority,  but  it  was  diSicult  to  have  a  great 
body  of  men  on  hand  every  day.  In  his  district  there  were 
150  miles  of  streets  to  be  cleansed  every  day.  It  would  be  a 
great  deal  better  if  individual  effort  could  be  made  to  second 
the  efforts  of  the  local  authority,  instead  of  the  tendency  to 
foster  the  feeling  that  everything  should  be  done  by  the 
local  authority.  In  reply  U>  Mr.  Savage,  he  thought  the 
wages  mentioned  in  the  paper  were  very  good  for  the  work 
done.  He  ventured  to  suggest  that  in  Mr.  Savage's  district 
the  men  were  probably  represented  on  the  council  and  no 
doubt  had  a  voice  in  fi.xing  their  own  wages.  In  the  course 
of  his  remarks  Mr.  Weaver  strongly  condemned  the  con- 
tinuance of  such  an  anomaly  al  this  time  of  day  as  the  pollu- 
tion of  the  thoroughfares  by  the  excreta  of  the  lower  animals. 
It  was  unworthy  of  the  age,  and  should  be  remedied  without 
delay. 

This  closed  the  discussion  on  Mr.  Weaver's  paper. 

There  now  remained  only  one  paper  to  be  dealt  with,  when 
the  more  arduous  part  of  the  labours  of  the  conference 
would  be  concluded,  and  the  members  would  be  at  liberty  to 
proceed  on  their  visit  to  the  works  of  Messrs.  Doulton.  The 
papsr,  which,  like  the  others,  was  taken  as  read,  was  as 
^oilows  :  — 

THE   itAV^K.U     OVT 

By  Fr.\n<  l^  SjiYiHi:. 

The  subject  of  this  paper  might  not,  perhaps,  be  considered 
of  an  engineering  charaL-ter,  but  the  duties  of  a  municfpal 
engineer  of  the  present  day  are  of  such  a  multifarious  nature 
that  the  laying  out  and  care  of  public  open  spaces  in  most 
instances  come  under  his  supervision  and  management,  and 
there  is  no  doubt  his  work  under  this  head  will,  in  many 
cases,  be  increased  by  reason  of  the  Queen's  diamond  jubilee. 
It  was  the  author's  first  intention  ta  confine  his  remarks  to 
the  selection  and  planting  of  shrubs  ;  but  in  most  cases,  if  a 
local  nurseryman  were  consulted,  the  advice  obtained  in  re- 
gard to  selection  of  trees  and  shrubs  suitable  to  the  locality 
would  be  most  valuable,  but  generally  the  ideas  and  artistic 
tastes  of  the  ordinary  nurseryman  are  not  of  a  very  high 
order,  and  tlierefore  a  paper  embodying  general  principles 
of  laying  out  open  spaces  would  perhaps  be  of  more  utility 
to  municipal  engineers. 

It  is  impossible  to  lay  down  any  fixed  rules  to  follow,  as 
uo  two  sites  are  alike  in  the  chaiacter  of  their  surroundings 
or  background,  in  their  elevation,  in  the  configuration  of  their 
surfaces,  or  their  size.  Kxcepl  in  a  few  instances  the  area 
would  be  limited,  and  where  this  is  the  case  the  size  can  to 
a  certain  extent  be  disguised,  and  the  situ  apparently  enlarged 
by  the  disposition  of  the  paths  and  the  position  of  shrubberies 
and  trees,  so  arranged  that  when  standing  on  one  side  of  the 
site  elongated  views  can  only  be  obtained  of  the  grass  on  the 
other  side,  either  over  the  shrubs  or  between  patches  of 
shrubberies.  All  objectionable  contiguous  and  distant  objects, 
such  as  the  backs  of  houses,  walls,  chimney  shafts,  &c., 
should  be  shut  out  of  view  from  the  interior  of  the  site  as 
much  as  possible  by  the  planting  of  quick-growing  trees  and 
shrubs,  and  care  must  be  taken  that  suitable  distant  scenery 
is  not  obliterated  from  view. 

WAttb-AJil)   APPROSTHKo. 

The  building  of  walls,  either  of  stone  or  brick,  to  enclose 
a  site  is  most  objectionable,  as  they  never  harmonise  with 
trees  or  shrubs,  and  if  there  exist  any  sucli  walls  which 
cannot  be  interfered  with  strong-growing  ivy  should  be 
planted  to  quickly  cover  their  surfaces.  Xo  doubt  a  wall 
would  be  required  for  the  frontage  line  of  a  street,  but  in 
this  case  it  should  be  a  dwarf  one  surmounted  with  iron  pa- 
lings. On  those  sides  of  the  site  which  are  exposed  to  cold 
winds  ii  screen  of  quick-growing  hardy  trees,  such  as  pines, 
sycamores,  poplars,  &c.,  should,  if  possible,  be  planted  ;  the 
former  are  to  be  preferred,  as  they  are  not  deoiduoas,  and 
therefore  offer  protection  when  most  required — vi';.,  during 
winter  months  ;  and  if  a  deep  soil  can  be  obtained,  either 
naturally  or  artiticially,  they  grow  very  quick'y  and  the 
object  in  view  is  soon  attained.  The  sombre  appearance  of 
some  of  them  may  be  avoided  by  cither  planting  two  or  three 
varieties,  or  intermixing  with  deciduous  trees,  in  order  to 
obtain  a  combination  of  greens  to  prevent  a  monotony.  A 
screen  of  this  kind  is  essential  where  the  site  is  an  exposed 
one,  a«  cold  winds  have  far  worse  effect  upon  plant  growth 
than  frost ;  indeed,  the  latter  has  a  beneficial  effect  upon  all 
but  tender  plants  unless  very  severe,  by  retarding  growth 
daring  a  period  of  icquired  rest. 

T'he  first  thing  to  be  considered  would  be  the  approauhes 
to  the  site,  which  should  be  made  as  bold  as  possible,  and  the 
streets  iu  which  they  are  situated,  if  not  of  sufficient  width, 
widened  to  at  least  50  ft.  or  liO  ft.,  and  the  entrances  made 
opposite  to  the  intersection  of  any  street ;  if  lodges  are  re- 
quired and  have  two  floors,  the  up(ier  storey  might  be  prefer- 
ably built  with  half  timber  work  and  have  a  high-pitched 
tiled  roof,  with  a  backing  from  the  street  of  tall-growing 
trees,  and  with  one  or  two  dwarfer  intervening  trees  ^standard 
fruit  trees  answer  admirably  for  this  purpose)  between  the 
lodge  and  the  street,  the  idea  being  that  she  tops  of  the  tall 
trees  will  form  a  bucking  for  itha  roof  of  the  lodge  and  the 
iatarvening  trees  form  a  foreground,  with  the  half  timber 
work  showing  through   the  brauchcs ;  so  that  care  must  be 


taken  that  if  more  than  one  is  planted  the  trees  should  hare 
ample  space  between  them  so  that  they  do  not  hide  the  half 
timber  work  entirely.  If  the  lodge  is  a  two-storey  one,  the 
space  between  it  and  the  street  should  not  be  leas  than,  say, 
60  ft.;  but  if  only  one  storey,  a  minimum  distance  of,  say,  30  ft- 
might  be  adopted.  In  the  former  ease  a  small  garden  might 
be  attached  to  the  lodi;e,  surrounded  with  a  border  of  shrubs 
planted  closely  ;  in  the  latter  oase  the  whole  of  the  space 
filled  up  with  shrubs,  and  if  «  garden  were  required  it  would 
be  placed  at  the  back  or  side  of  the  lodge.  In  each  case  it 
adds  to  the  effect  of  the  lodge  if  either  roses,  clematis,  ivy 
or  other  climbing  plants  are  allowed  to  grow  up  the  front 
and  sides  of  the  lodge.  In  the  case  of  a  one-storey  lodge,  the 
trees  planted  for  a  background  should  be  of  a  dwarf  nature, 
fruit  trees  for  instance,  so  that  the  foliage  may  not  over- 
hang the  root  but  form  a  contrast  to  it. 

If  a  refreshment  or  shelter  kiosk  or  aibour  houses  are  re- 
quired, the  former  should  be  erected  at  an  equally  accessible 
point  from  every  part  of  the  site  ;  the  position,  however, 
must  be  subservient  to  effect.  A  good  plan  would  be  to  have 
the  kiosk  constructed  with  two  floors,  the  lower  storey  utilised 
for  refreshments  or  a  shelter  perhaps,  enclosed  and  glazed, 
and  the  upper  storey,  of  a  less  floor  area,  rotifed.  having  open 
sides  with  an  ornamental  wood  or  ircjn  railing,  for  the  location 
of  the  band,  as  by  this  means  the  sound  would  be  better 
blended  and  distributed  ;  ur  small  arbour  houses  might  be 
erected  here  and  there  over  the  site,  their  positions  being 
againcontrollcd  by  the  effect  they  will  have  upon  the  other  de- 
tails of  the  site;  these  arbours  might  be  made  very  inexpensive, 
and  certainly  very  effective,  by  constructing  a  brick  or  con- 
crete foundation  with  a  framework  of  hard  wood  fixed  thereon, 
covered  with  matchboarding  stained  a  warm  colour  and 
varnished,  and  a  tiled  roof;  or  better  and  cheaper  atitt,  • 
Uoarded  rooi-Ui&Ushed  preferably  with  heather,  or  flight 
framework  of  iron  might  be  substituted  for  wood,  covered 
with  strong  galvanised  netting,  and  ivy  planted  round  the 
outside  of  the  arbour. 

Ivy  is  uot  used  so  much  as  it  ought  to  be  for  this  purpose, 
perhaps  on  account  of  its  slow  growth  as  it  is  usually  planted ; 
if,  however,  the  ground  is  properly  prepared  and  qnick-grow- 
ing  varieties  obtained,  simli  ss  thp  Irish  ivy  (Hsrisrn  flgfy 
Canariensis),  the  tooUied  ivy  ( H.  r{«titata)t,  nr  *>lw  A Ignrisn 
ig jU^iiA  IM  IT  ^Ug4itUauiiii) ,  it  would  only  be  a  matter  of  a 
couple  of  years  before  such  a  structure  was  covered.  A 
trench  4  ft. wide  should  be  first  dug  where  the  ivy  is  acquired  to 
be  planted,  to  the  depth  of  the  surface  soil  but  no  deeper ;  the 
subsoil  should  then  be  dug  over  with  a  long  fork  and  disin- 
tegrated, and  have  at  least  a  barrowful  of  rotten  manure  to 
every  yard  of  trench  incorporated  with  it;  this  should  be 
well  trodden  down  and  the  surface  soil  replaced  upon  the  tup 
and  again  well  trodden  down  ;  the  plants  should  have  pre- 
viously been  grown  in  pots  iit  Iwast  -lO's  in  size,  and  have  at 
least  4  ft.  of  stem,  and  be  planted  4  ft.  apart,  well  trodden  in, 
watered,  and  if  the  weather  is  dry  mulched  with  manure; 
as  soon  as  growth  starts  the  leader  should  be  pinched  out,  in 
order  to  allow  lateral  shoots  to  break  and  form  low  growth. 
Ivy  is  a  gross  feeder,  and  if  planted  as  nurserymen  generally 
do,  by  simply  digging  a  hole  and  putting  the  roots  into  it  and 
covering  them  up,  it  is  a  long  time  before  any  result  is  ob- 
tained, but  if  planted  as  the  author  advises  growth  soon 
commences. 

WHLBU  ^im    BDIVfclt. 

A  very  good  effect  is  obtained  by  miiinc  the  species  of 
ivy,  thereby  obtaining  the  several  shades  of  green,  and  the 
space  around  the  arbour  to  the  width  of  the  trench  might  be 
either  made  into  a  flower  border,  a  few  shrnbs  planted,  or 
the  turf,  if  there  was  any,  replaced.  Upon  the  position  of 
the  walks  or  drives  depends  greatly  the  general  effect  of  the 
laying  out  of  sites.  How  often  are  there  to  be  found  sites 
made  hideous  by  a  series  of  walks  formed  of  tar  paving 
interlaced  over  the  grass  surface  of  the  site,  for  no  rhyme  or 
reason  ;  and  to  still  further  accentuate  their  ugUness,  flat 
flower  beds  are  formed  along  their  borders,  instead  of  a  few 
shrubs  and  trees  to  hide  the  bad  effect  the  walks  give.  The 
"■eneral  appearance  of  such  a  site  has  somewhat  the  same 
result  upon  the  eye  that  a  discord  has  upon  the  ear.  .■V  walk 
should  never  be  made  unless  there  is  some  reason  for  its  use, 
an  an  expanse  of  grass  is  much  to  be  preferred.  No  two 
walks  should  run  parallel  with  one  another,  aa  in  this  case 
one  would  be  sufficient  if  it  were  made  a  little  broader. 
Straight  walks  should  be  avoided,  but  if  a  necessity  a  clump 
of  shrubs  or  other  subject  might  be  interposed  to  hide  its 
length ;  the  narrower  the  walk  the  shorter  should  be  the 
length  seen.  If  the  walk  is  a  broad  one  trees  may  be  planted 
on  both  sides,  such  a  distance  from  the  sides  than  when  they 
are  well  developed  the  branches  would  meet  and  overhang 
the  walk.  At  the  same  time  there  must  be  some  appnn-ut 
reason  for  a  curve,  and  to  cause  this  a  clump  of  shrubs  or  a 
tree  might  be  planted  for  the  necessity  of  having  a  cir- 
cuitous path.  All  curves  should  bo  well  sot  out ;  the 
narrower  the  path  is  the  greater  can  the  curves  be  made, 
and  as  in  straight  walks,  but  short  lengths  of  curved  walks 
should  be  visible,  this  being  dependent  upon  their  width. 

Should  a  carriage  drive  be  required,  it  should  not  bo  made 
too  close  to  the  boundary,  and  should  have  a  shrubbery  to 
hide  the  boundary,  and  there  should  bo  a  plateau  of  graas 
between  the  shrubbery  and  the  edite  of  the  drive.  If  another 
drive  is  wanted  through  the  middle  of  the  site,  a  largo  bank 
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of  trees  and  ehrulis  shonld  be  planted,  or  a  kiosk  bailt,  to 
break  up  its  length,  and  also  trees  planted  on  either  side. 
In  tlie  author's  opinion  there  is  nothini?  equal  to  good  brif;ht 
binding  gravel  for  paths ;  tar  paving  appears  to  find  favour 
in  some  localities,  probably  on  account  of  its  better  wearing 
qualities,  but  undoubtedly  for  effect  gravel  is  to  be  much 
preferred.  Gravel  no  donbt  breaks  up  when  the  traffic  is 
heavy,  aud  also  on  account  of  climatic  influence,  but  this 
might  to  a  certain  extent  be  obviated  by  making  the  paths 
broader  than  if  they  were  tar-paved.  It  is  hardly  necessary 
to  state  the  paths  should  be  well  made  and  well  drained. 
Nth  E  E  s""a?»«-^«iiue^ 
With  regard  to  the  planting  of  trees  and  shrubs,  the  after 
results  will  greatly  depend  upon  the  manner  in  which  the 
ground  has  been  prepared.  As  by  far  the  greatest  expendi- 
ture will  be  inenrred  in  the  purchase  of  the  trees  and  shrubs, 
it  is  always  worth  while  not  to  stint  the  cost  of  the  labour 
required,  having  regard  to  the  fact  that  the  lifetime  of  the 
shrubs  and  trees  will  be  years  and  perhaps  for  ages.  TOE 
ground  in  every  case  should  be  trenched  in  the  foIlo\rfng 
manner — viz.,  a  trench  should  be  dug,  say  4  ft.  wide  .and  in 
the  manner  previously  described  for  planting  ivy/and  the 
surface  soil  from  the  trench  wheeled  to  where  ^e  digging 
will  be  finished  ;  a  liberal  quantity  of  rotten-riiauure  should 
be  dug  into  the  subsoil  at  the  bottom  of  tl;e  trench,  and  the 
subsoil,  if  cloggy,  well  broken  up.  Anothfer  trench  4  it.  wide 
is  then  commenced,  aud  the  surface  soil  of  this  one  deposited 
upon  the  already  broken  up  and  manured  subsoil  ot  the  last 
trench,  aud  the  subsoil  of  the  second  trench  broken  up  and 
manured.  This  process  is  continued  to  the  further  extremity 
of  the  plot  of  land  where  the  surface  soil  of  the  lirst  trench 
was  deposited,  this  surface  soil  being  used  to  make  up  the 
last  trench  to  the  grenud  level.  Great  care  must  be  taken 
that  none  of  the  subsoil  is  brought  to  the  surface.  It  would 
be  very  difficult  to  estimate  the  quantity  of  manure  required, 
as  in  the  case  of  a  porus  aud  what  is  known  as  a  "hungry  " 
subsoil  a  lo^  to  a  pole  would  be  needed,  whereas  where  a 
good  m^rTis  met  with  a  cartload  to  5  perches,  or  thirty  loads 
to  au^re,  would  be  sufficient;  in  the  former  case  rotten  cow- 
,^jtSs  ^O'll'l  be-^referred. 

The  first  thing  to  do  would  be  to  plant  indiscriminately 
forest  trees  whore  required  for  a  background,  a  couple  here', 
one  in  another  place,  perhaps  two  or  three  again  iu  another 
place,  perhaps  two  or  three  again  iu  another  position,  except 
where  a  screen  is  required,  when  trees  would  be  planted 
thickly,  say  20  ft.  apart  or  even  in  some  cases  less,  the  object 
in  the  latter  case  being  to  gain  height  for  obstruction.  In  no 
case  should  limes  be  planted  adjacent  to  other  trees,  shrubs 
or  flower  beds,  as  probably  there  is  no  kind  of  tree  which  is 
subject  to  vermin,  blight  or  other  vegetable  diseases  atid  im- 
parts it  to  other  plants  so  much  as  a  lime.  Where  the  fruit 
or  flowers  of  orchard  trees  cannot  be  interfered  ivith.  the 
author  strongly  recommends  the  planting  of  such  trees 
amongst  shrubs,  as  the  foliage  is  not  only  equal  in  appearance 
to  other  deciduous  trees,  but  the  bloom  is  charming  in  spring 
and  the  fruit  useful  in  summer  and  autumn. 

SThere  is  no  time  so  suitable  for  planting  most  trees  and 
shrubs^  as  after  the  leaves  of  deciduous  trees  have  fallen. 
after  the-^i'st  few  frosts  of  the  late  autumn  and  early  winter 
Sometimes\his  happens  late  in  October  and  sometimes  ex- 
tends to  early  iu  December.  In  no  case  should  the  plants 
remain  long  out  ot  the  ground ;  if  they  cannot  be  planted 
immediately  they  are  i-eceived,  clumps  of  them  should  be  at 
once  placed  in  a  bole  and  the  roots  covered  over  with  earth. 
If  planting  is  deferred  until  spring,  very  often  a  spell  of 
cold  drying  winds  f»)4«w8r-w4rit>ii-^o  mors  harm  than  «ny 
?^Stt|t^^  Trees  aud  slirubs  are  generally  plauied  too  deep,  even 
by  nurserymen.  A  hole  shi ,  Id  be  made  large  enough  for  the 
roots  to  be  spread  aud  extended  their  full  length,  and  deep 
enough  to  come  up  to  the  bole  jasi  above  the  roots,  and  after 
planting  the  ground  should  be  made  solid  all  round  with  theheel 
and  the  shrub  or  tree  slaked  to  avoid  disturbance  of  or  move- 
ment in  the  root.  All  ground  the  subsoil  of  which  is  inclined 
to  be  wet  should  be  well  drained;  it  would  be  far  better  to 
plant  a  tree  on  a  mound  than  in  undrained  soil,  in  fact  some 
trees  and  shrubs  do  better  when  thus  planted,  and  where 
isolated  trees  are  planted  on  wet  subsoil  it  is  better  to  form 
a  mound,  they  not  only  thrive  better,  but  also  a  batter  effect 
is  given  to  a  tree  where  the  latter  is  not  of  verv  I  ill  growth. 
In  purchasing  trees  or  shrubs  it  is  essential  that  they  should 
have  a  mass  ot  iibrous  roots,  aud  not  one  or  two  thick  taii- 
roote. 

The  greatest  mistake  that  is  usually  made  in  forming 
shrubberies  is  too  close  planting,  and  iu  this  respect  nuraerv'^ 
men  err  very  largely.  In  shrubberies  the  knife  should  be 
rarely  seen,  it  is  far  better  to  give  plenty  of  room  between  each 
shrub,  and  the  spaces  filled  up  here  and  there  with,  say,  a 
clematis  growing  over  an  old  trunk  of  a  tree,  a  strong-grow- 
ing rose,  such  as  a  Gloire-de-Dijon  or  Ayrshire  rose,  a  clump 
of  tiger  lilies,  a  tree  peony,  or  other  talf-growing  herbaceous 
plants,  and  nil  shrubberies  should  have  a  small  width  left  for 
a  border;  where  the  edge  comes  into  contact  with  grass 
there  is  piobably  no  more  effective  plant  for  a  line  of  colour- 
ing than  a  good  strain  of  white  or  yellow  violas.  It  is  with 
the  judicious  planting  of  shrubberies  and  single  trees  on 
grass  that  the  best  effect  is  given  to  a  site ;  the  edges  of 
shrubberies  generally  conform  to  too  geometrical  curves, 
little  nooks  should  be  made  fere  and  there,  while  in  another 
place  the  edge  should  jut  out  into  the  adjacent  turf  like  a 


a  peninsula,  in  fact,  the  less  artificial  appearance  the  better 
the  effect. 

•i-i"i^'ci,tiii*>ii 

A  lake  forms  a  valuable  adjunct  to  a  site,  if  there  is  a 
small  feeder  running  through  the  latter,  and  if  a  small  lake 
can  only  be  obtained,  its  size  can  be  easily  disguised  by 
making  an  island  or  two  or  forming  juts  of  land  covered  with 
trees  or  shrubs,  so  that  only  a  narrow  view  can  be  obtained 
from  one  end  to  another,  and  patches  of  shrubberies  made 
along  its  banks  with  an  interval  of  grass  sloping  to  the 
water.  In  this,  as  in  shrubberies,  as  natural  an  appearance 
should  be  given  to  a  sheet  of  water  as  possible,  and  all 
geometrical  or  formal  lines  avoided ;  a  weeping  willow  or 
birch  might  be  planted  here  and  there,  and  also  bulrushes 
and  the  common  yellow  iris  along  the  water's  edge — these 
latter  would  have  to  be  avoided  if  any  public  boating  is  done. 

itis,  perhaps,  in  exposed  positions  at  the  seaside  where  the  - 
greatest  difficulties  are  to  be  met  with  in  laying  out  open'' ', 
spaces,  OT^ccount  of  the  limited  species  of  shrubs  or  trees 
that  will  withstand  the  strong  winds  and  the  saline  proper- 
ties with  which  the  air  is  impregnated.  In  such  positions  it 
is  perhaps  best  to  form  a  screen  n-ilh  some  of  the  hardiest 
kinds  of  shrubs  and  trees,  make  the  paths  in  the  positions 
they  will  eventually  be  reqiyred,  and  lay  down  the  whole  of 
the  remainder  with  grass  ulitil  the  screen  has  attained  a 
sufficient  growth  for  protection,  when  the  planting  of  shrub- 
beries with  less  hardy  plants  may  be  proceeded  with,  as  by 
so  doing  success  is  doubly  assured'.  Of  shrubs  the  tamaiisk, 
Japanese  enonymus  and  sea  buckthorn  planted  closely  to- 
gether form  a  good  screening  hedge  and  if  a  row  of  either 
the  Austrian,  Corsican  or  maritime  pines,  or  of  deciduous 
trees  the  mountain  ash  or  sycamore,  be  planted,  closely 
together  behind  the  hedge,  a  screen  of  10  ft.  in  height:  would 
soon  be  obtained,  when  the  planting  of  the  remainder  of  the 
shrubs  and  trees  of  a  more  delicate  constitution  can  be  pro- 
ceeded  with. 

DlSCCSSIOX    OF    5tR.    SMYIHE'S    P.iPEE. 

Mr.  J.  Hail  (Cheltenham)  approved  generally  of  the 
opinions  expressed  in  the  paper,  but  differed  on  one  or  two 
points.  Mr.  Smythe  was  of  opinion  that  the  space  between 
a  two-storey  lodge  and  the  street  should  not  be  less  than  60  ft. 
He  was  aware  that  was  the  ordinary  practice,  but  he  did  not 
approve  of  it.  It  simply  meant  20  yards  of  waste  ground. 
He  thought  it  would  be  very  mucli  better  to  bring  the  lodge 
right  up  to  the  street.  In  regard  to  fruit  trees,  his  experience 
was  that  they  were  most  objectionable,  especially  walnuts 
and  sweet  chestnuts.  He  found  that  they  did  more  damage 
to  the  plantation  than  anything  else.  Neither  did  he  ap- 
prove of  Mr.  Smythe's  idea  of  having  a  clear  dividing  line 
between  the  grass  plot  and  the  shrubbery.  For  seaside  plant- 
ing Mr.  Hall  recommended  as  a  very  valuable  form  of  pro- 
tection ordinary  basket  work  in  pieces  6  ft.  by  3  ft.  Tliis 
was  a  convenient  size,  and  the  protection  should  be  retained 
until  the  shrubs  were  well  grown.  They  could  then  take 
care  of  themselves.  Under  the  shelter  of  the  basket  work 
almost  anything  would  grow.  It  was  important  that  plant 
growth  should  be  more  studied  than  in  the  past,  with  a  view 
to  bringing  the  country  into  the  town  as  it  were. 

Mr.  F.  S.  Yates  (Waterloo)  said  there  was  one  point 
which  had  not  been  referred  to — namely,  the  artificial  water- 
ing of  forest  trees.  In  order  to  encourage  the  growth  of 
young  trees  on  a  roadside  it  was  necessary  and  desirable  to 
know  how  to  water  them.  There  should  be  neither  too  much 
nor  too  little.  Mr.  Smythe  had  stated  in  his  paper  that  it 
would  be  far  better  to  plant  a  tree  on  a  mound  than  on  un- 
drained soil.  He  would  like  to  know  if  he  meant  by  this 
that  they  should  not  water. 

Mr.  Smtihe,  in  reply,  said  the  question  raised  by  Mr. 
Hall  in  regard  to  the  lodge  was  a  matter  of  taste.  The  front 
should,  of  course,  be  seen  from  the  street,  but  a  better  effect 
was  produced  when  the  lodge  was  not  on  the  street  line. 
Fruit  and  flowering  trees  were  a  great  trouble,  but  there 
were  certain  places  where  fruit  or  flowering  trees  must  be 
intermingled  with  other  shrubs.  Mr.  Hall's  suggestion  with 
regard  to  basket  shelter,  was  vei-y  valuable.  They  were  not 
very  pleasing  to  the  eye,  but  the  results  were  very  good. 
Mr.  Yates  had  spoken  of  artificial  watering.  The  roots 
might  be  watered,  of  course,  but  the  idea  of  deluging  the 
roots  with  water  was  a  mistaken  one.  Watering  the  roots 
did  not  produce  the  same  effects  as  overhead  sprinkling  did, 
for  the  leaves  were  the  pores  of  the  tree,  as  it  were.  Few 
trees  would  stand  continuous  moisture.  In  the  case  of 
young  trees  it  was  like  giving  a  child  heavy  foods.  They 
should  get  all  the  moisture  they  desired,  but  not  the  large 
quantities  they  disliked.  The  artificial  watering  was  only 
necessary  during  the  first  few  years. 

The  discussion  then  closed. 

This  concluded  the  conference  so  far  as  regarded  the  formal 
i-eading  and  discussion  of  papers.  The  programme  was  a 
tolerably  full  one,  hnt  by  dint  of  good  management  it  was 
gone  through  to  the  end,  though  some  of  the  papers  had  to 
bo  taken  as  i-ead,  a  device  to  which  not  much  objection  can  be 
taken  when  the  papers  are  previously  distributed.  That  the 
programme  was  interesting  as  well  as  full  was  sufficiently 
demonstrated  by  the  discussions  elicited.  The  afternoon  of 
Friday  was  devoted  td  visits  to  the  works  of  Messrs.  Doulton 
&  Co.,  Limited,  and  to  the  Sutton  sewage  disposal  works. 
We  append  an  account  of  the  visit  to  the  celebrated  Lambeth 
potteries  and  sketch  of  their  rise. 
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VISIT    TO     MESSRS.     DOULTON'S     WORKS. 


Sliurtly  after  1  ii'cU>ok 
on  Friday  ihejfreat  bulk 
of  the  inembera  attend- 
ing the  conference  made 
their  way  to  Westmin- 
nor  pier,  in  order  to  pro- 
ceed by  neainer  to  Lam- 
both  pior.  Their  desti- 
nation, of  course,  was 
Doulton's — a  name  fam- 
iliar as  a  hoaseliold  word. 
The  works  of  the  firm 
are  not  confined  to  the 
Lambeth  premises,  for  in 
tlie  provinces  they  have 
works  at  Kowley  Recis 
and  Burslem,  Ptr«f!ord- 
siiirp;  at  .St.  Helena,  Lan- 
ciishire;  and  at  tsuieth- 
wick,  near  Birmingham  ; 
in  Scotland,  at  Paisley  ; 
and  in  Frnnc<",  at  Paris, 
They  have  depots  not 
only  in  Loiuluu,  imi  in  Lnu.nool,  Manchesti-r.  Birming- 
ham and  Paris.  It  may  be  s.iid  that  almost  everything 
in  clay  that  can  be  made,  or  is  worth  making,  from 
bricks  to  decorative  china  is  made  at  one  or  other  of  the 
works.  The  provincial  works  are  confined  chiefly  to  the 
heavier  and  more  useful  wares,  such  as  pipes,  bricks,  terra- 
cotta and  so  forth.  Though  far  removed  from  coal-tield 
and  clay-pit,  the  chief  works  and  the  general  otSces  are  situ- 
ated at  Lambeth.  It  may  bo  ii  disadvantage  to  bring  the 
raw  materials  so  great  a  distance,  but  the  disadvantage  is 
more  than  counterbalanced  by  the  inestimable  advantage  of 
a  waterside  situation  in  close  communication  with  every 
channel  of  transit  for  the  world's  commerce,  and  the  greater 
opportunities  afforded  to  the  workers  for  development  and 
culture. 

HISTORICAL  SKETCH. 
In  passing  along  the  great  London  waterway  between 
Westminster  and  Lambeth  one  or  two  prominent  buildings 
at  once  arrest  the  attention.  To  say  nothing  of  the  houses 
of  Parliament,  but  confining  ourselves  to  the  left-hand  side, 
immediately  opposite  Barry's  great  pile  are  ranged  the  blocks 
of  St.  Thomas's  hospital.  Then  comes  the  ancient  residence 
of  the  .\rohbishops  of  Canterbury,  Lambeth  Palace.  Close 
to  the  precincts  of  this  historic  building  the  pottery  district 
of  the  metropolis  has  grown  up.  Here  the  industry  has 
existed  for  generations,  though  little  is  known  of  its  early 
history  until  16Tl),  when  one  John  Van  Hamme,  a  Hollander, 
settled  there  to  carry  on  the  "  art  of  makeingo  tiles  and  porce- 
lane  and  other  earthenwares  after  the  waj-  practised  in  Hol- 
land." It  is  known,  however,  that  a  large  quantity  of  white 
enamelled  (or  Delft)  ware  had  been  produced  at  Lambeth 
earlier  in  the  s.>vonteenth  century,  either  by  Dutchmen  or  by 
Englishmen  imitating  Dutch  methods.  A  piece  dated  1631 
is  in  existence,  and  the  finest  and  the  best  known  of  the 
Delft  wine  jugs  and  platters  date  between  1(550  and  16S0. 
The  superior  strength  of  the  salt-glazed  stoneware  seins  to 
have  led  to  the  decline  of  the  Delft,  the  former,  after  D«  '.rht's 
patent  of  1671  for  the  "  misterie  of  the  stoneware,  vulgarly 
called  Cologne  ware,"  coming  cittensively  and  rapidly  into 
use.  Brown  ware  has  from  its  first  introduction,  early  in  the 
eighteei.th  century,  been  the  staple  manufacture  of  the  dis- 
trict, and  was  the  chief  product  of  the  Fulham  works  when 
John  Doulton,  sen.,  was  apprenticed  there  at  the  beginning 
of  the  century.  The  white  ornamental  stoneware  produced 
in  Staffordshire  during  the  eighteenth  century,  and  so  well 
known  and  esteemed  V)y  colleetors,  does  not  seem  to  have 
been  imitated  at  Lambeth.  When  the  John  Doulton  already 
mentioned  had  served  his  time,  he  migrated  to  Lambeth,  and 
in  the  year  1815  established,  in  conjunction  with  Mr.  J. 
Watts,  a  small  pottery  in 
Vau.thall-walk.  Here  he  re- 
mained until  his  removal  to 
High-street,  Lambeth,  in  1834. 
The  establislin\ent  consisted 
of  about  twelve  persons,  work- 
ing two  kilns  a  week.  Xow, 
after  the  lapse  of  half  ft 
century,  about  2,0(W  jiersons 
are  employed  in  the  Lambeth 
works  alone,  while  the  total 
number  engaged  in  all  the 
firm's  establishments  in  town 
and  country  is  nearly  l.iKKi 
Needless  to  say,  the  surrouml- 
ings  in  those  early  days  were 
very  different  to  those  of  the 
present.  A  substantial  resi 
dence  adjoined  the  factory, 
and  an  acre  of  garden  attaeheil 
to  it  contained  a  fish  poiid, 
fruit  trees,  vine  and  pearh 
trees,  with  a  windmill,  cottages 
and  long  gardens  close  at 
hand.  Oradunlly  and  inevi- 
tably   these    rustic    surround. 


ini.'-  dieapiu'ureci  Ij.fcr.-  the  demands  of  B  steadily- 
increasing  business,  until  wo  find  that  the  factories  and 
studios  now  cover  about  7  acres  or  8  acres  of  ground.  Build- 
ing after  building  stands  along  the  river  bank,  culminating 
in  the  tall  shaft,  over  200  ft.  in  height.  One  by  one  fresh 
sites  have  been  acquired  for  the  erection  of  new  Tictories. 
Some  have  river  frontages,  the  wharves  communicating  with 
the  river  by  means  of  tunnels  running  under  the  wide  em- 
bankment which  in  recent  years  has  been  constructed  along 
the  side  of  the  river.  For  the  most  part  the  various  build- 
ings are  found  along  each  side  of  the  narrow  thoroughfare 
knoHii  as  High-stiuet,  Lambeth.  Fronting  the  river,  the 
most  prominent  features  of  the  works  are  the  two  largo 
structures  of  red  brick  and  term-cotto,  of  which  we  give  an 
illustration.  On  the  right  of  these  is  the  tall  shaft  to  which 
we  have  referred. 

Several  of  Mr.  John  Doulton's  sons  became  engaged  in  the 
business  of  the  firm,  and  at  the  age  of  fifteen  Mr.  Henry 
Doulton,  now  so  well-known  as  Sir  Henry  Doulton  and  as  the 
present  senior  partner,  entered  the  small  factory,  us  it  then 
was.  He  concentrated  himself  upon  the  most  technical 
brunch  of  the  business,  preferring  the  fascination  of  the 
potter's  wheel  to  the  routine  of  the  counting-house  ;  and  his 
ambition  was  not  satisfied  until  he  had  fashioned  on  the 
wheel  with  his  own  hands  the  largest  vessel  which  had  up  to 
that  time  been  made.  The  application  of  chemistry  to 
manufactures  about  the  middle  of  the  century  led  to  a  grow- 
ing demand  for  chemical  vessels  of  stoneware  capable  of 
resisting  acids,  and  this  development  may  be  regarded  as 
having  given  the  first  important  impulse  to  the  Lambeth 
potteries.  Hitherto  about  8  gallons  had  been  the  limit  of 
size,  as  it  was  the  linii"  of  power  over  a  sinjjle  lump  of 
clav.  Xow,  by  the  e.xercise  of  care  and  experience  and  the 
application  of  more  powerful  machinery  for  the  preparation 
of  the  material,  it  is  possible  to  produce  vessels  of  several 
hundred  gallons  capacity.  A  large  jar  shown  at  the  Chicago 
Exhibition  holds  6.5U  gallons. 

In  1S46  Mr.  Henry  Doulton  began  the  manufacture,  which 
has  since  developed  into  so  importantan  industry,of  stoneware 
pipes  for  the  sewerage  of  towns  and  the  drainage  •  i  houses. 
The  former  imperfections  of  house  and  town  drainage  are 
well-known  to  municipal  engineers,  but  K'ue  time  had  arrived 
when  the  old,  flat  bottom  brick  drains,  with  gaping  joints, 
had  to  give  way  to  the  impervious  imperishable  stoneware 
pipe  now  in  universal  demand.  The  application  of  machinery 
was  for  long  a  matter  of  ditficlilty  and  disappointment,  but 
was  gradually  overcome.  A  special  factory  was  erected  near 
Lambeth  Palace,  Mr.  Henry  Doulton  taking  the  sole  direc- 
tion, and  the  output  of  pipes  rapidly  increased.  The  de- 
mands of  such  places  as  !..iverpool  and  Birmingham  led  to 
the  foundation  of  works  at  S'.  Helens,  followed  inl'^tsby 
the  works  at  Rowley  Regis,  and  later  by  those  at  Smeth- 
wick.  We  are  informed  that  at  the  present  time  the  firm 
make  at  their  various  works  from  2i  miles  to  30  miles  of 
pipes  weekly,  involving  a  consumption  of  clay  for  these  and 
other  articles  of  about  2,000  tons  per  week.  Beginning  with 
pipes,  the  use  of  pottery  has  extended  to  ware  for  all  kinds 
of  sanitary  purposes. 

An  historical  sketch  of  the  rise  of  this  firm  woald  be 
obviously  imperfect  without  some  accouut  of  the  steps  by 
which  tile  characteristic  art  wares  of  Lambeth  came  to  be 
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produced  in  au  establishmeiiL  where  no  special  artistic 
tendencies  had  previously,  been  apparent.  Two  things  stand 
rat  prominently  in  connection  with  the  industry — the  en- 
iirely  new  revival  of  salt-glazing  as  applied  to  decorative 
pottery,  and  the  opening  up  of  a  new  and  appropriate  handi- 
craft for  women  in  which  the  designer  is  allowed  an  un- 
wonted scope  and  individuality.  Here  was  initiated  a  move- 
ment which  has  resulted  in  the  demand  for  and  the  produc- 
tion of  art  pottery  in  every  civilised  country.  The  Paris 
Exhibition  of  1867  gave  the  first  opportunity  of  bringing  to 


>s ^\    ^^/  — scLOra  -illlUT 

"  JIetallo-Kebamic  "  Joint. 

public  notice  the  movement  for  the  association  of  art  work- 
nsanship  with  the  hitherto  rough  productions  for  domestic 
use.  A  few  vases  and  jugs  of  good  form,  well  thrown  and 
turned,  with  bands  of  blue  and  brown  and  a  few  runners  for 
decoration,  were  exhibited.  In  1871,  in  connection  with  the 
International  Annual  Exhibitions  at  South  Kensington,  a 
collection  of  salt-glazed  ware  from  the  Lambeth  pottery, 
though  not  extensive,  produced  a  marked  impression,  the 
work  being  allowed  to  rank  with  the  art  productions  of  the 
century.  This  favourable  impression  was  strengthened  by 
the  exhibits  at  the  Vienna  Exhibition  of  1873.     At  this  time 


"  SiMPLiciTAs"  Valve  Closet. 

the  little  colony  of  workers  was  limited  to  Mr.  Tinworth 
(assisted  by  two  lads),  Mr.  Arthur  Barlow  and  his  sister,  Miss 
Hannah  Barlow,  who  had  already  begun  to  adorn  the  ware 
with  her  spirited  etchings  of  animals. 

The  same  year  saw  the  definite  introduction  of  female 
labour  as  the  mainstay  of  the  work,  and  also  tlie  establish- 
ment of  an  entirely  ne^v  branch,  so  far  as  Lambeth  was  con- 
cerned— underglaze  painting  of  faience.  The  women's  de- 
partment was  organised  by  Mr.  W.  P.  Rix,  who  has  since 
had  the  superintendence  of  the  art  pottery  work.  The 
young  recruits  who  came  to  be  trained  in  stoneware  decora- 


■' Si.MPLiciTAs  "  Valve  Closet. 

iion  and  faience  painting  work  had  mostly  attended  the 
Lambeth  School  of  Art,  the  director  of  which,  Mr.  J.  C.  L. 
Sparkes,  subsequently  principal  of  the  National  Art  School 
at  South  Kensington,  has  always  taken  a  keen  personal 
interest  in  the  development  of  the  work.  The  Philadelphia 
Exhibition  of  1876  gave  an  opportunity  of  bringing  the 
work  before  the  notice  of  the  American  public.  In  the 
following  year  the  firm  acquired  the  business  of  Messrs. 
Pinder,  Bourne  &  Co.,  Burslem,  where  a  considerable  quantity 
of  the  better  class  of  earthenware  had  been  turned  out.     By 


the  introduction  of  choict^  and  novel  nrti5tic  decoiatlons,  and 
by  the  employment  of  the  most  talented  modellers  and 
ceramic  painters  of  the  district,  Burslem  ware  has  acquired 
a  universal  renown  for  highly-finished  and  beautiful  works 
of  art.  Full  advantage  was  taken  of  every  great  inter- 
national exhibition,  and  at  that  of  Paris  in  1S7S  the  exhibit 
was  awarded  the  grand  prix,  probably  the  highest  honour 
ever  awarded  to  any  pottery.  It  was  subsequently  endorsed 
by  the  "  hors  concoura "  at  the  Exhibition  of  Decorative 
Arts  in  1SS4,  in  the  same  city.  The  increase  in  the  number 
of  workers  led  in  1882  to  the  centralisation  of  all  the  art 
departments  under  one  roof,  and  a  suitable  building  was 
erected  adjoining  the  head  offices  at  Lambeth.  At  the 
International  Health  Exhibition  at  South  Kensington  in  1884 


Mud  Interceptor  and  Gsease  Trap. 

an  extensive  display  was  received  with  much  public  appre- 
ciation, the  awards  comprising  eleven  gold  medals,  fifteen 
silver  and  five  bronze.  One  of  the  gold  medals  was  the 
"John  Stock"  medal  of  the  Society  of  Arts,  awarded  for 
sanitary  architectural  construction.  No  less  than  seventeen 
of  the  firm's  artists  received  medals  for  works  exhibited  in 
their  own  name. 

In  1885  came  the  crowning  award,  in  the  shape  of  the 
"  Albert  "  medal  of  the  Society  of  Arts,  presented  to  Mr. 
Henry  Doulton,  as  he  still  was,  "in  recognition  of  the  im- 
pulse given  by  him  to  the  production  of  artistic  pottery  in  this 
country."  In  the  official  report  it  was  stated  that "  the  council 
had  felt  that  the  establishment  of  a  new  industry  of  this 
characterfullyjustified  the  award,  but  while  recording  this  fact 
they  wish  it  to  be  understood  that  in  making  the  award  they 
had  also  in  view  the  other  services  rendered  by  Mr.  Doulton 
to  the  cause  of  technical  education,  especially  the  technical 
education  of  women,  to  sanitary  science  by  the  productions 
of  the  firm,  and,  though  in  a  less  degree,  to  other  branches 
of  science,  by  the  manufacture  of  appliances  of  a  suitable 
character."     The  medal  was  presented  by  H.R.H.  the  Prince 


"  Liverpool  "  Grease  Interceptor. 

of  Wales  on  the  occasion  of  a  visit  to  the  Lambeth  Pottery,  on 
December  21,  1885.  In  1889  another  grand  prix  was 
obtained,  in  addition  to  two  gold  medals  and  one  bronze, 
though  we  may  remind  oar  readers  that  the  granting  of 
awards  is  only  one  of  many  indications  of  the  success  of  this 
great  artistic  industry. 

The  members  of  the  firm  are  now  Sir  Henry  Doulton  and 
his  son,  Mr.  Henry  Lewis  Doulton.  The  former  was  knighted 
in  1887.  He  is  a  vice-president  of  the  Society  of  Arts,  a 
magistrate  for  the  County  of  London,  a  lieutenant  of  the 
City  of  London,  au  almoner  of  St.  Thomas's  Hospital,  a 
member  of  the  Cordwainers'  and  Turners'  Companies  of  the 
City,  and  was  one  of  the  Uoyal  Commissioners  for  the  Chicago 
Exhibition.  After  the  Par's  Exhibition  of  1878  he  received 
from  the  French  Government  the  distinction  of  Chevalier  of 
the  Legion  of  Honour. 

visits  to  dkpartmknts. 

So  far  we  have  attempted  to  give  an  outline  sketch  of  the 
eminent  firm  whose  guests  the  municipal  engineers  lyere  on 
the   Friday  afternoon  of   their  conference.     On  arriving  Rt 
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Lambeth  pier  they    made  their  way  nInnK  the  thoronghfaro 

overlooklnt;  the  river  until  ilicy  reached  tho  first  of  the  two 
lar^o  biiiliiiiif;s  of  rcil  brick  niid  lerrn-cotta.  Tho  biiililinc 
to  wdicli  wo  refer  is  un  the  lift  hand  iii  our  illustration  and 
is  di8tir;(;ul8liod  by  ii  proiuincut  porch.  Tho  ground  floor  of 
this  buiUlin;^  in  tlio  art  sliow-rooni,  but  on  the  occasion  in 
question  it  had  been  to  a  hir);ec.\tcnt  dopletcd  of  its  treasures 
in  order  that  tho  quests  nii^'ht  be  enterlained  by  Sir  llunry 


Flood  Intebcrptor. 

DotiUon  to  a  splendid  lanehcoii.  liefore  jiroceedinj^  to  view 
tho  works,  .Sir  Alexander  Itirjnic,  in  OMilial  tornis,  propo.'ied 
the  health  of  the  host,  who  replied  with  a  most  genial  and 
interestinfif  speech. 

The  examination  of  the  varions  deparlnicuts  of  tho  works 
was  then  entered  upon,  tho  visitors,  for  the  sake  of  conveni- 
ence, being  divided  into  imriies  of  twenty  or  twenty-five, 
starting  one  after  the  other  at  intervals  of  live  minutes.  The 
route  lay  first  through  tho  ground  floorof  the  sanitary  depart- 
ment, upstairs  to  the  stove  show-room,  tiirougli  tho 
office  and  down  a  stair  on  tlu:  oppofiito  side  to  the 
mezzanine  floor,  where  are  .stored  sanitary  and  elec- 
trical samples.  In  the  sanitary  department  are  (ilted 
all  the  numerous  patterns  of  lavatory  and  sanitary 
conveniences  into  which  tlio  use  of  metal  enters ; 
the  many  varieties  of  ta]»8  and  valves,  automatic 
flushing  tanks  and  syphons,  bath  heaters,  &c.,  which 
the  firm  have  introduced.  So  considerable  has  been 
the  extension  of  this  branch,  tliat  it  has  been  found 
necessary  to  erect  largo  work.s  at  Paisley  for  the  pro- 
duction of  all  kinds  of  metal  castings  and  fittings  for 
the  sanitary  specialities.  To  refer  to  all  the  appli- 
ances and  patterns  which  tho  visitor  can  pass  in 
review  would  require  a  volume,  but  we  give  illustra- 
tions of  some  of  those  which  attracted  most  attention. 
Amongthem  were  the  beautiful  patterns  of  the  "  Siniplicitas" 
valve  closet  fitted  with  the  nieinllo-ceramic  joint,  tho  baths 
with  exposed  waste  ami  ovorllow,  the  "  composite  "  joint  for 
drain  pipes,  the  Hood  interceptor,  tho  "  Ijiverpool  "  grease 
interceptor,  and  tho  mud  intoreeptor  and  grease  trap. 

The  art  department,  in  liioadstreet,  was  tho  next  to  be 
visited.  Of  the  dovelopmcnl  of  this  de|iartment  we  have 
already  said  something.  From  liOO  to  3(I0  giils  and  women 
are  employed  in  forty  different  rooms.     It  was  a  step  in  the 


jact  18  rather  outside  our  scope  we  should  hare  been  glad  to 
enumerate  the  various  kinds  of  di'Cf>ratiun  and  give  a  short 
descrijition  of  tho  various  processes.  Wo  cannot,  however 
leave  the  art  department  without  some  reference  to  Mr. 
George  Tinworth,  the  chief  modeller,  who  is  located  on  tho 
fourth  floor  of  the  department.  His  story  is  too  well 
known  to  need  repetition  hei-e.  Like  all  other  visitors,  the 
municipal  engineers  felt  the  very  greatest  interest  in  his 
personalty  and  genius,  and  in  the  course  of  their  visit  to  his 
studio  they  did  not  fail  to  notice  his  ready  wit  and  unas- 
Burning  manner.  Familiar  with  tho  Bible  from  his  early 
youth,  he  is  never  so  happy  us  when  illustrating  one  of  its 
stories,  and  ho  is  now  uncaged  in  completing  a  long  series  of 
panels  dealing  with  tho  l)!d  Testament  story  of  Joseph. 

I'ussing  into  the  factory.  Iho  visitors  next  had  an  oppor- 
tunity of  watching  the  "  throwing  "  of  art  ware.  ''Throw- 
ing "  is  tho  name  apiilicd  to  the  production  on  the  potter's 
wheel  of  all  vessels  of  a  circular  form.  It  is  simply  the 
throwing  down  in  the  centre  of  the  revolving  disc  of  a  lamp 
of  clay,  which  is  to  take  form  and  life  in  the  hands  of  the 
potter.  This  fascinating  process,  which  is  the  very  anti- 
thesis of  work  made  only  in  a  mould,  is  one  of  tlie  oldest 
handicrafts  in  the  world,  and  has  not  altered  in  principle 
since  its  first  invention,  centuries  and  centuries  ago,  though 
in  tho  matter  of  manipulation  it  has  been  gradually  improved 
by  the  introduction  of  steam  power.  Tho  thrower  now  sils 
at  u  wheel  over  which  ho  has  perfect  control  by  means  of 
n  foot-brake,  and  is  nblo  to  devote  his  whole  attention  to  tho 
formation  of  the  ware  itself.  An  expert  thrower  works  very 
quickly.  Those  who  make  tho  commoner  bottles  will  pro- 
duce many  hundreds  in  a  day,  and  tho  long  workshops  con- 
taining tho  wheels  are  busy  scenes.  The  common  wares  are 
finished  at  this  one  operation,  while  still  soft.  Where,  how- 
ever, tho  pieces  are  intended  for  decoration,  it  is  often  de- 
sirable to  give  a  smoother  BUI  face.  This  is  dono  by  turning 
on  a  lath,  which  removes  any  uneven  thickness  left  by  the 
thrower.  In  the  turning-room  the  ware  receives  its  proper 
outline,  the  mouldings  and  bauds  being  cut  by  suitable  tools. 
Early  training  and  a  good  eye  for  form  are  required,  and 
only  long  experience  will  enable  the  workman  to  give  the 
fine,   true    and  highly-polished    surface   so    essential   to  the 


B.iTU,  wfTH  Exposed  Wasti. 

right  direction  to  introduce  girls  to  design  and  colour  tho 
new  ware,  and  more  than  2,1X10  young  wotnen  have  boon 
trained  to  design  and  piiiiit.  The  girls  undergo  a  systenuitio 
art  training,  and  their  adaptability  to  their  work  is  not  more 
romarkablo  than  the  cure  and  attention  they  display.  Tho 
colouring  of  tho  works  of  art  is  dono  by  hand  and  icH-eiveB 
an  immense  variety  of  treatment,  tho  oiiginul  idea  of  tho 
artist  being  closely  studied  to  ensure  harmonious  elTecl.  In 
decorated  stoneware  tho  designs  ndopt4>d  nro  very  simple. 
But  for  tho  pressure  on  our  space  and  the  fact  that  the  sub- 


Section  of  Composite  Joint. 

higher  classes  of  ware.  Messrs.  Doultou  have  always  npheld 
and  entouraged  the  eitensivo  use  of  these  handicrafts  iu 
prcfcronco  to  moulding.  From  the  turning-room  the  clay 
pieces  — now  ready  for  decoration — are  taken  to  the  studios, 
where  delicate  womanly  fingers  will  manipulate  them  and 
impart  to  them  the  charm  which  attaches  to  all  work  which 
is  hand  wrought. 

Continuing  their  interesting  journey,  tho  visitors  dccendcd 
to  the  third  floor  of  the  factory  through  the  sanitary  ware 
mouKling  shop,  the  plasterers'  shop  and  the  kitchen  sink 
rooms.  Descending  again,  they  traversed 
the  chemical  ware-room  and  the  small  ware 
throwing  shop.  Another  descent  bniught 
them  to  the  kilns  and  tho  dipping-room. 
Here  we  may  i<oint  out  that  the  Land>etli 
pottery  is  in  tho  main  a  stoneware  pottery. 
Tho  processes,  especially  in  all  that  relate 
to  tho  firing,  are  very  different  to  those 
that  arc  in  use  in  other  potteries.  The  heat 
to  which  the  stoneware  is  fired  is  very  in- 
tense, and  the  )>ieces  receive  only  one  firing, 
lusting  several  days,  being  placed  in  tho  kiln 
in  a  fragile  dry  condition,  unprotected  from 
the  lirei'.  It  might  at  first  sight  l>e  thought 
that  to  use  one  firing  only  is  more  econo- 
mical than  when  tho  pieces  pa«9  through  tho 
various  biscuit  and  ghize  kilns, as  is  the  usiul 
practice  for  enrthenwaie.  But  the  risks  are 
y  greater    in    tho    case    of    I'arthenware,    for 

only  tho  mo.'^t  carefully  prepared  clays  will 
emerge  perfect  from  tho  fiery  ordeal.  \"ery 
few  clajs  aro  suiluhlu  for  stoneware,  the 
clay  from  emU  pit  varying  in  quality.  The 
supplies  from  each  source  have  to  be  continually  tested  and 
allowances  made  for  any  difference  of  chemical  constitution 
that  may  be  discovered,  thu  mixtnrra  having  to  bo  varied  for 
each  kind  of  ware  made. 

What  is  know  II  as  "  l>oullon  "  ware,  is  salt-glared  decorated 
Htonoware.  Numerous  as  aietho  met hoils  of  decoration  in 
this  ware,  they  ari>  alike  in  thinn'speit  that  nil  are  carriid 
out  while  tho  pieces  are  still  unbaked,  and  that  the  wurt*  is 
completed  in  one  burning.  It  ii*,  inileod,  a  rtlriking  ]>reuliArky 
of  tho  sall-glaxed  "  Uoulton"  ware  that  its  decoration  is  ru-- 
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Mr.  Gkorge  Tinworth  in  ni^  Riddio. 

tirely  completed  in  the  plastic  sta(c,  a  metliod  little  used  by 
other  potters,  hut  bolh  a  condiiion  and  an  advantan;e  of  the 
Balt-gliize  method.  Watcliinj  I  lie  artists  at  ivork,  it  seems 
easy  to  manipulate,  curve,  twist  and  model  the  soft  form 
Imt  equally  easy  to  spoil  a  piece  by  denting  it  or  unduly 
moistening'  it.  As  soon  as  the  plastic  decoration  is  completed 
the  pieces  are  put  aside  to  drj-  before  colourin;;.  Unless  this 
drying  is  perfect  disaster  is  sure  tircfn'tin  the  kiln.  The 
process  of  salt  glazing  is  not  applicable  to  other  kind  of  ware 
than  Etmoware,  as  the  glazi  id  really  formed  by  the  partial 
fusion  of  the  waie  itself.  During  the  last  f-tage  of  firing, 
when  the  flare  is  just  on  the  point  of  vitrification,  common 
salt  ii  thrown  into  the  kiln.  The  decomposition  of  the  salt 
fills  the  kiln  with  dens;  fumes  of  salt-raponr,  producing  on 
the  wares  atliin  glass  or  glazs  of  silicate  of  soda,  exceedingly 
hard  and  thin,  exactly  even  overall  jmrts  of  the  surface,  and 
liiding  not  the  least  touch  left  by  the  etching  or  modelling 
tool.  This  method  of  gl  iz'nj;  is  ussd  for  the  greater  part  of 
Messrs.  Douhon'a  ordinary  manufactures  as  well  as  for  ihelr 
"  Donlton  "  ware.  ^Tho  other  classes  of  jiottei-y,  in  addition  to 


stoneware,  are  "  silicon  "  ware,  "  Carrara  "  ware, 
"Lambeth  faience,"  "Crown  Lambeth"  and 
glazed  faience. 

Leaving  the  kilns,  the  visitors  passed  through 
the  large  wheel-room  and  worm-making  shop, 
descended  into  the  yard  and  into  the  engineers' 
shop,  and,  aftei"  a  brief  inspection  of  the  engine, 
passed  up  into  the  general  othce.  Next  came  the 
pipe  factory,  entered  from  the  Iligh-slieet,  and 
iiere  could  be  exauiined  the  large  pipes,  electri- 
cal conduits,  ttc,  manufactured  by  the  firm. 
Emerging  again  upon  the  embankment,  a  visit 
wag  paid  to  the  terra-cotta  works.  'I'he  tall 
shaft  which  forma  so  conspicuous  a  landmark 
is  connected  with  the  terra-cotta  kilns  and  de- 
livers into  the  air  at  a  height  suificient  to  remove 
all  nuisance,  the  inconsiderable  amount  of  smoke. 
Of  recent  years  the  firm  have  been  entrusted 
with  the  preparation  of  terra-cotta  for  several 
large  and  important  erections.  In  the  studios 
the  chief  use  of  terra-cotta  is  for  modelling  pur- 
poses, espcci.ally  for  figures,  and  many  important 
works  have  been  carried  out  by  Messrs.  Doulton 
in  this  material,  quite  apart  from  the  more 
strictly  architectural  use  already  mentioned.  'J"he 
visitors  had  an  opportunity  of  admiring  scale 
models  of  a  number  of  these  works.  Tho  in- 
spection of  the  terracotta  works  compilelcd  the 
itinerary,  the  members  returning  to  the  show- 
rooms. The  unique  interest  of  what  had  been 
seen  and  the  courtesy  of  the  reception  accorded 
to  them  were  subjects  of  general  comment.  We 
may  conclude  our  account  of  this  thoroughly 
enjoyable  and  instructive  visit  by  quoting  the 
following  remarks,  which  recently  appeared  in  an 
American  conteinpoiary  : — 

"  As  we   take   our   way  through  the   rooms  we 
notice   the  83'steniatic  arrnngements  that  every- 
nhere  obtain.     The  building  in  which  most  of  the 
work   is  carried  on  was  speciallj-  erected  in  1882, 
when  the  various  departments  hitherto  located  in 
different  works  were  brought  together.  All  iieces- 
siry  provision    is   made  for   tho  comfort   of    tho 
employees;  an  admirable  kitchen  provides  meals, 
and   the  dining-rooms — a  range   of  rooms  on  tho 
third   floor  of  the  tall  building — are   brightened 
by  the  glass  cases  and  frames  containing  a  capital 
little  historical  collection  of  pottery  and   a  well- 
selected  reference  library  of  art  publications.    In 
one  of  the  larger  rooms  a  ]>iano  is  kept,  and  concerts  and 
exhibitions  are  occasionally  held.     In  all  matters  relating  to 
mental  and  physical  recreation  of  the  employees  the  members 
of  the   firm  take  the  greatest  interest.     Sir  Henry  Doulton 
himself  is  president  of  the  various  athletic  and  social  clubs, 
and  h.as  founded  an  institute  for  the  use  of  the  men  and  boys, 
where  in  winter  time  the  evenings  may  be  spent  in   quiet 
games  and  reading,  varied   by  entertainments  and   lectures 
(on   the  syllabus  of  which  Sir   Henry  Doulton's  own   name 
occasionally  appears). 

"As  we  cross  the  street  to  visit  the  show-rooms  we  are  not 
surprised  to  see  that  even  the  buildings  sujgest  the  manu- 
factures carried  on  within.  The  whole  of  tho  architectural 
features  are  of  one  or  other  of  the  materials  prodaced  at 
Lambeth — terra-cotta  of  different  colours,  painted  tiles  in 
the  panels,  salt-glazed  Doulton  ware  in  the  friezes,  inserted 
medallions,  pilaster3  and  columns.  The  principal  doorway 
has  on  either  side  clustered  columns  of  figured  Doulton  ware, 
carrying  a  heavily  moulded  pointed  arch  of  the  same  material. 
Within   the   tympanum  is   a  modelled  panel  in  glazed  ware. 


Panel  by  Mr.  Geowik  Ti.nwortii. 
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with  figures  typifying  tho  decorative  arts. 

"  On  entering  tho  show-rooma  one  is  struck  with  tho  diver- 
sity ol  styles  and  wnros  to  be  s<en.  There  is  certainly  no 
monotony  of  effect,  no  repetition  of  motive,  in  the  inliToat- 
ing  collection.  Where  the  ordinary  visitor  will  see,  perhaps, 
only  a  pleasingdiaplay  of  harmonious  variety,  the  connoisseur 
and  student  >vill  note  that  only  by  stcill  and  enterprise  alonf^ 
very  different  lines  and  by  technique  embracing  cpiito  diver- 
gent methods  could  that  variety  have  been  attained.  An 
art  pottery  emjiloying  so  many  processes  which  liave  little  or 
no  relation  to  each  other,  has,  of  couroe,  many  more  difficul- 
ties to  encounter  iu  order  to  produco  successful  results  than 
in  the  case  of  a  more  timid  management  content  to  rely  upon 


success  in  one  small  comer  of  the  world  of  art.  But  Messrs. 
Uoalton  &  Co.  havo,  as  will  already  hars  bacome  obvioos, 
never  remained  stationary  ;  no  sooner  has  one  method  been 
fairly  launched  than  another,  quite  different,  is  being  deve- 
loped with  all  its  fresh  technical  difficulties  to  conquer,  new 
studios  to  found,  and  new  artists  to  train. 

"  The  Doulton  works  within  forty  years  have  bi-en  converted 
from  a  humdroin  commonplace  factory  into  a  rentable  art 
school;  they  havo  mnliiplied  their  staff  some  two  hundred 
times;  t hoy  have  made  for  themselves  a  repulAtioo  which 
extends  to  every  civilizeil  nation,  and  they  have  accom- 
plished all  this  by  employing  native  industry  and  skill  and 
directing  it  into  proper  chaniielH." 


VISIT    TO    THE    SUTTO.V    SEWAGE    WORKS. 


We  have  already  mentioned  in  a  previous  part  of  our  re- 
port that  an  arrangement  had  been  made  to  enable  any 
members  who  desired  to  do  ho  to  visit  the  Sutton  (Surrey) 
sewage  disposal  works,  where  the  bacterial  system  (.f  purifi- 
cation. 03  described  in  Mr.  Dibdin's  paper,  has  been  in  opera- 
tion since  the  L'Uh  November.  .Accordingly  about  forty 
members,  after  completing  an  inspection  of  the  works  of 
Messrs.  Doulton  &  Co.,  Limited,  made  their  way  to  Victoria 
station,  to  catch  a  train  abont  1  o'clock.  On  their  arrival 
at  the  works  the  members  were  met  by  the  chairman  of  the 
Sutton  Council,  Lieut. -Colonel  Dixon,  J. P. ;  the  xurvoyor  to 
tho  couucil,  Mr.  C.  Chambers  Smith,  and  by  Mr.W.  J.  Dibdin, 
F.I.C.,  F.(  .■;.  Lieut. -Colonel  Dixon,  in  a  few  appropriate  words 
offered  tho  members  of  tho  associaliou  a  hearty  welcome,  and 
stated  that  the  works  were  not  extensive  but  that  they 
were  considered  to  be  e.\cullcut  of  their  kind,  and  that  the 
oouncilwere  so  Batial'iod  with  tho  new  departure  iu  treating 
a  portion  of  the  sewage  by  tho  bacterial  process  that  they 
had  decided  to  extend  the  system  so  as  to  treat  the  whole  of 
th  e  sewage  by  the  same  process.  The  following  papui-  de- 
scriptive of  the  works  was  then  read  by  Mr.  C.  Chambers 
Smith,  tho  surveyor  to  the  council  : — 

IIKSCRIPTION    Of    TlIK    WORKS. 

The  Sutton  sewage  works  have  an  area  of  2.5  acres — 18 
acres  of  which  only  are  capable  of  sewage  treatment— and 
this  area  is  composed  of  stiff  clay,  which  is  ill  adapted  for 
sewage  purification.  Complaints  as  to  ineffectual  purification 
of  tho  sewage  led  tho  council  to  adopt  other  means  for  tho 
purpose,  eight  filters  of  coke  breeze  and  other  material  having 
been  iu  use  for  several  years  for  tho  filtration  of  the  sewage 
after  chemical  precipitation. 

The  daily  dry  weather  flow  of  sewage  is  3."0,0<X)  gallons. 
The  population  of  the  district  is  estimated  at  IG.UOtI,  the 
population  draining  to  the  farm  being  about  13,000.  The 
sewerage  of  the  district  is  atiictly  on  the  separate  s^-stem,  but 
during  wet  weather  a  largo  volume  of  subsoil  water  gains 
access  to  the  sewage  sewer.*. 

On  the  author  taking  up  hia  duties  at  Sutton,  in  October, 
189C,  the  suggestion  of  Mr.  Dibdin  as  to  trying  the  experi- 
ment of  treating  a  portion  of  the  sewage  by  pressing  it 
through  a  coarse  ballast  filter  was  brought  to  hia  notice,  and, 
having  had  experience  in  treating  crude  sewage  in  this 
manner,  he  advised  the  Farm  Comtiiittee  that  the  s^^atem  was 
one  which  ought  to  be  tried  here.  I'p  to  this  time  the  sewage 
on  arriving  at  the  outfall  had  boen  treated  chemically  by 
lime  and  iron,  in  the  proportions  of  2  grains  iron  to  9  grains 
lime  per  gallon,  and  then  passed  into  precipitation  tanks  six 
in  number.  After  subsidence  the  supernatant  water  was  ran 
off  upon  the  artificial  filter  or  upon  the  land,  as  circumstances 
permitted.  The  construction  of  the  crude  sewage  filter,  or 
"  bacteria  tank  "  as  it  was  termed,  was  commenced  early  in 
Noveml)cr,  lS9ti,  and  it  will  be  seen  that  one  of  the  ordinary 
precipitation  tanks  was  utilised  for  tho  purpose,  tho  Hoating 
arm  being  removed  and  the  main  effluent  pipe  used  to  draw 
ott  the  filtrate.  Tlio  mode  of  construction  of  the  filter  was 
as  follows :  On  tho  lloor  of  the  tank,  which  has  an  area  of 
183J  super,  yards,  was  laid  a  (i-in.  main  trunk  drain,  with  3.in. 
branch  drains,  nineteen  in  number,  laid  from  the  main  run- 
ning down  the  centre  to  the  side  walls.  The  main  effluent 
pipe  is  provided  with  a  (iin.  valve,  which  is  a  necessary  ad- 
junct, so  as  to  bo  shut  down  when  the  tank  is  filled,  ami  the 
valve  is  enclosed  in  a  chamber  for  case  of  access.  On  the 
pipes  being  laid,  the  joints,  which  of  course  are  open,  wore 
covered  with  tho  coarsest  ballast,  and  the  tank  was  then  filled 
up  with  ballast  burnt  from  the  clay,  which,  as  before  stated, 
covers  tho  whole  site  of  the  farm,  tho  average  depth  of  ballast 
in  the  filter  being  3  fi.  tl  in.  I'rior  to  tho  filter  being  charged 
with  crude  sewage  it  was  filled  with  the  filtrate  from  the 
coke-breeze  filters,  which  filtrate  was  known  to  contain  the 
essential  bacteria.  In  tilling  the  filter  with  the  ballast  care 
was  taken  to  exclude  all  dust,  and  all  material  which  passed 
through  a  screen  of  J. in.  mesh  was  rejecteil.  The  author 
trusts  that  tho  following  figures  nmy  be  interesting  and 
useful:  The  area  of  the  crude  filter  or  bacteria  tank  is  I,s3< 
snper.  yards.  The  capacity  of  tlie  filler  is  L'lS  cubic  yards. 
Tho  capacity  of  tho  filter  without  ballast  isMti.tKlt  gallons. 
The  capacity  for  sewage  of  the  liltor  with  ballast  is  I3,,'>0(> 
gallons,  tho  proportions  beingapproximately  one-third  sewage 
two-thirds  ballast.  Tho  flow  of  sewage  applied  per  super, 
yard  per  day  is  ISO  gallons.  The  How  of  sewage  applied  per 
cubic  yard  per  day  is  138  gallons.  The  How  of  sewage  ap- 
plied is  at  tho  rate  per  acre  per  day  of  900,2  K)  gallons. 

Tho  bacteria  tank  has  been  in  daily  work  since  tho  2lBt 
November,  1896,  treating  on  an  average  30,(XX>  gallons  per 


day,  the  resultant  filtrate  being  generally  free  from  odour,  tho 
filter  being  charged  twice  and  sometimes  three  times  per  day. 

The  mode  of  applying  tho  sewage  is  as  follows  :  Tho  whole 
of  the  sewage  flow  without  any  chemical  treatment  is  turned 
directly  on  to  tho  bacteria  filter,  the  sewago  having  been 
passed  through  roughing  screens  to  intercept  tho  largi-r  pieces 
of  paper.  The  time  occupied  in  filling  is  about  three-quarters 
of  an  hour,  and  cure  is  lakcn  to  prevent  tho  Bcwag«  leading 
up  or  ponding  above  the  surface  of  the  filter,  tho  flow  being 
stopped  as  soon  as  tho  sewage  level  reaches  to  within  a  few 
inches  of  the  surface  of  the  ballast.  The  filter  is  then  allowod 
to  remain  charged  for  two  hours,  after  which  the  valve  is 
opened  and  tho  filter  is  emptied,  the  time  occupied  iu  the 
latter  process  being  about  one  and  a  quarter  hours,  the  filtrate 
being  passed  on  to  the  secondary  filters  or  over  the  land. 
The  bacteria  filter  is  then  allowed  a  rest  of  two  hours,  after 
which  it  is  again  charged,  the  cycle  occupying  six  hours. 

The  total  quantity  of  sewago  treated  by  the  bacteria  filter 
is  (),27<i,50O  gallons,  which  at  the  rate  of  (>0  grains  of  sus- 
pended matter  per  gallon,  as  estimated  by  Mr.  Dibdin,  equals 


Mb.  W.  J.  DlBDI.V,  F.I.C,  F.C.8., 

Chemist  to  the  London  Connty  Council. 

240  tons  of  sludge,  in  addition  to  the  organic  matters  in  solu- 
tion which  havo  been  absorbed  in  the  filter  and  without  any 
nuisance  from  smell,  the  filtering  material  being  as  inoffensive 
and  sweet  to-day  as  when  the  sewage  was  first  applied,  and 
also  without  the  use  of  chemicals  for  precipitation  and  tho 
cost  of  sludge-pressing. 

A  second  tank  was  converted  into  a  bacteria  filter,  and 
started  in  work  on  May  3t)th  ;  but  in  this  case  the  filtering 
material  was  laid  in  layers  of  varying  degrees  of  fineness, 
the  lower  layers  being  the  finest  and  increasing  in  coarseness  to 
the  surface,  the  depth  of  material  being  .")  ft.  t>  in.,  and  although 
the  cost  of  this  filter  is  greater  than  the  first,  owing  to  extra 
labour  involved  in  screening,  tho  results  hitherto  have  uot 
been  found  superior  to  the  first  filter  constructed.  Thocou- 
struct  ion  of  a  third  filter  is  now  in  progress,  and  may  bo 
seen  by  tho  members;  while  a  proprietary  filter,  having  an 
area  of  30,S  super,  yards,  may  also  be  seen  in  course  of  con- 
struction. This  latter  form  of  filter  is  selfuerating,  and 
the  sewage  will  be  applied  on  tho  constant  system. 

The  council  are  so  far  satisfied  wiih  the  results  of  tho 
working  of  the  bacterial  system  of  purification,  and  the 
economy  effected  by  it,  that  the  author  has  been  instructed  to 
construct  bacteria  filters  sufficient  to  treat  the  whole  of  the 
sewago  flow. 

.\t  the  conclusion  of  the  reading  of  the  paper  the  members 
were  shown  over  the  works,  great  interest  being  miuiifes(f<d 
in  the  bacteria  tank,  samples  of  tho  tillering  material,  after 
being  in  constant  use  fm-  eight  months,  being  examined  and 
found  to  possess  only  an  earthy  odour,  as  well  as  samples  of 
the  filtrate  from  the  bacter'a  filter  and  from  the  ooko.brcoio 
filters  being  minutely  examined  and  deemed  highly  satis, 
factory. 

.V  hearty  vote  of  thanks,  on  the  proposition  of  .Mr.  J. 
Caitwright.  borough  engineer,  Hury,  seconded  by  Mr.  S.  S. 
Piatt,  borough  engineer,  Hochdale.  was  accorded  to  Mr. 
Chambers  Smith  for  his  valued  paper,  and  to  .Mr.  Dibdin  for 
mooting  the  members  and  explaining  so  lucidly  tho  action  of 
tho  filters  from  a  bacteriological  point  of  view. 
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SECOND    ANNUAL    MEETINC-II. 


Last  week  we  reported  the  general  proceedings  on  the 
opening  day  (Tuesday)  of  this  conference,  and  gave  a  part  of 
the  address  of  the  new  president,  Mr.  H.  Ashton  Hill,  the 
remainder  of  which  is  as  follows  : — 

PRESIDENT'S   ADDRESS  (Continued), 

By  H.  Ashton  Hill,  m.inst.c.e., 

South  Staffordshire  Waterworks  Company,  Binnlugham, 


[Mr.  Hill,  whose  father  was  interested  in  gas  and  water  works,  both 
as  proprietor  and  en^neer,  was  born  at  Liverpool  in  1852  and  was  edu- 
cated tirst  at  Cheltenham  and  subseijuently  at  Liverpool  College,  He 
served  articles  for  seven  years  (1807-74)  with  Messrs.  T.  &  T.  Vicars, 
engineers,  Liverpool,  and  then  had  two  years'  experience  as  a  marine 
engineer,  making  several  trips  across  the  Atlantic.  Then  came  two 
voyages  to  the  East  Indies  and  China.  On  his  return  he  received  an 
appointment  in  the  office  of  the  borough  and  water  engineer  to  the 
Liverpool  Corporation,  his  duties  being  to  carry  out  the  Sales  of  Gas  Act 
and  to  see  that  the  gas  company  carried  out  the  obligations  imposed  by 
the  several  Acts  of  Parhament.  About  this  time  he  conducted  various 
experiments  in  connection  with  the  introduction  of  the  electric  light. 
Having  spent  six  years  (1876-82)  in  the  service  of  the  Liverpool  Corpora- 
tion, Mr,  HUl  became  engineer  and  manager  of  the  Wallasey  Local 
Board  gas  and  water  works.  Owing  to  its  jiroiimity  to  Liverpool  the 
district  was  a  rapidly  growing  one,  and  continuous  extensions  were 
necessary  in  both  departments,  Mr,  Hill  designing  and  carrying  out 
works  on  his  own  responsibility,  at  a  cost  of  about  £150,000.  For  tho 
last  two  years  he  has  been  chief  engineer  to  the  South  Staffordshire 
Waterworks  Company,  a  position  in  which  he  has  given  entire  satisfac- 
tion. From  the  particulars  we  have  given  it  will  be  obvious  that  Mr. 
Hill  has  had  a  very  varied  experience  in  his  profession.  He  has  also 
interested  himself  in  a  number  of  professional  and  scientific  bodies  and 
has  contributed  largely  to  their  proceedings.  In  addition  to  being  a 
member  of  the  Institution  of  Civil  Kiiginceis.he  is  a  member  of  the 
Gas  Institute,  has  been  president  of  the  Liverpool  Polytechnic  Society, 
and  was  for  two  years  vice-president  of  the  Liverpool  Geological  Society. 
His  election  as  second  president  of  the  British  Association  of  Water- 
works Engineers,  in  succession  to  Mr.  Gaskiii,  is  sutticient  indication  of 
the  active  interest  he  has  taken  in  the  welfare  of  the  new  body."] 

Now  that  the  association  has  been  established,  we  per- 
ceive how  wide  is  the  range  of  subjects  which  can  be  written 
upon,  and  this  should,  in  process  of  time,  be  exemplified  in 
the  record  of  our  proceedings.  As  an  aid  to  tho  choice  of 
suVijects  for  papers  yonr  coancil  liave  already  had  under  con- 
sideration the  issue  of  a  list  suggestive  of  suitable  topics.  In 
this  address  I  do  not  propose  to  deal  with  any  special  subject 
of  water  engineering,  but  rather  to  give  you  some  descrip- 
tion of  my  own  works,  supplemented  by  such  items  of  general 
interest  as  lie  nearest  to  my  hand. 

At  December  31, 1S96,  the  capital  of  the  Soutli  Staffordshire 
Waterworks  Co.'s  undertaking  stood  at  £1,040,881  63.  lid. 
The  water  rates  for  the  year  amounted  to  £'J2,781  Os.  lid.  j 
the  number  of  houses  laid  on  for  the  year  were  3,634,  making 
the  total  supplied  92,007.  The  limits  embrace  portions  of 
the  counties  of  Stafford,  Derby,  Warwick  and  Worcester,  its 
extremes  reaching  from  within  about  3  miles  from  Derby  to 
about  8  milts  from  Kidderminster,  a  distance  exceeding  40 
miles.  It  ranges  up  to  20  miles  in  width,  and  covers  an 
area  of  276  miles  (square),  considerably  exceeding,  I  believe, 
the  area  of  any  water  undertaking  in  this  country.  It  com- 
jiriacs  within  lis  limits  forty-eight  towns  or  parishes,  and 
includes  amongst  its  largo  towns  liurtonon-Tront,  Walsall, 
Wednesbury,  llpdncsford,  Cannock,  Brownhills,  Pelsall,  Dar- 
hislon,  Tipton,  Dudley,  liiierley  Hill,  Kowloy  Regis,  Cradloy, 
Wes-t  liromnich,  O'llbury  and  Sniethwick.  The  population 
of  the  whole  aien  is  probably  about  56.'j,.'544,  and  the  actual 
population  supjilied,  based  upon  the  census  returns  of  IWJl, 
and  allowing  live  persons  per  house,  lti(J,03u  (92,007  x. 5  = 
•160,03o).  Owing  tn  the  diversity  of  levels  of  the  district, 
ranging  from  130'Jft.  to  892  o  ft.  above  ordnance  datum,  it 
is  necessary  to  re-pump  a  considerable  portion  of  the  water 
twice  in  addition  to  tho  lirst  pumping.  Tho  niaxininm 
tjuantity  of  water  supplied  per  day  during  the  present  year 


reached  12,233,496  gallons  on  May  22nd,  the  whole  of  it 
having  been  pumped  mostly  from  deep  wells.  The  total 
quantity  pumped  for  the  year  1896  was  3,206,000,000  gallons, 
of  which  quantity  871,000,000  gallons  were  for  trade  use. 
The  supply  to  the  whole  area  covered  by  the  company's 
operations  is  constant  and  unlimited.  The  system  of  waste 
inspection  is  by  ordinary  stethoscope,  principally  at  night, 
outside  stop-cocks  being  fixed  to  all  service  pipes. 

One  of  the  principal  sources  of  supply  is  at  Lichfield, 
where  there  are  three  impounding  reservoirs  connected  with 
a  tunnel  about  3^-  miles  long  driven  through  rod  sandstone  ; 
the  stream  collects  water  from  the  neighbourhood  of  Can- 
nock Chase  and  Lichfield,  the  tunnel  affording  a  supply  from 
numerous  springs  along  its  course.  In  September,  1895,  I 
had  an  opportunity  of  gauging  the  relative  minimum  yield 
of  the  two  main  streams,  and  of  the  tunnel  and  well  sepa- 
rately, using  the  formula  G'lo  v'H''  =  cubic  feet  of  water 
per  minuto  per  foot  width  of  weir,  and  found  that  each  of 
the  two  streams  yielded  approximately  500,000  gallons  in 
twenty-four  hours,  and  the  tunnel  about  2,500,0(X)  gallons. 
The  maximum  daily  j'ield  of  the  streams  may  be  taken  aa 
npw.ards  of  67,000,(K)Oand  10,000,000  respectively. 

The  number  of  reservoirs  owned  by  tho  company  is  fifteen, 
and  there  are  eleven  pumping  stations  ;  the  total  reservoir 
capacity  is  195,(XK),00(J,  and  the  number  of  engines  twenty- 
five  and  boilers  thirty-nine.  During  the  past  two  years  new 
engines  have  been  erected  and  set  to  work  at  three  of  the 
company's  pumping  stations — viz.,  one  horizontal,  differential, 
compound,  surface-condensing  engine,  of  a  capacity  of 
1,500,000  gallons  per  twenty-four  hours,  by  Messrs.  Hathorn, 
Davey  &  Co.,  of  Leeds  ;  one  horizontal  differential,  compound, 
surface-condensing  engine,  of  a  capacity  of  1,(X)0,(XI0  gallons, 
by  Messrs.  Hathorn,  Davey  &  Co.;  one  vertical,  rotative, 
compound,  surface-condensing  engine,  of  1,500,(XI0  gallons 
capacity,  by  Messrs.  Fawcett,  Preston  &  Co.,  of  Liverpool. 

The  engines  in  use  are  of  various  types,  the  total  actual 
horse-power  being  2,700,  and  include  vertical,  rotary,  com- 
jiound,  surface  condensing ;  horizontal,  compound,  differen- 
tial, surface  condensing;  single-acting,  expansive,  beam, 
surface-condensing;  horizontal,  fly-wheel, surface  condensing  ; 
double-acting,  expansive,  fly-wheel,  beam,  jet  condensing ; 
double-acting  high  pressure ;  Otto  gas.  Tho  boilers  are 
mostly  of  the  Lancashire  type — i.e.,  double-flued  cylindrical 
— and  have,  on  my  recommendation,  been  insured  with  one 
of  tho  boiler  insurance  companies ;  and  I  would  like  to  advise, 
if  it  should  be  necessary,  the  members  of  the  association  to 
adopt  the  same  course.  It  is  false  economy  to  tako  upon 
oneself  the  responsibility  of  accident  when  it  can  be  put  into 
the  hands  of  an  organised  company  having  trained  men  to 
make  regular  and  systematic  inspections.  In  fact,  I  think  it 
will  in  time  become  compulsory  for  some  such  system  to  be 
adopted  by  all  steam-users.  It  is  astonishing  how  far  a 
boiler  can  be  worked  before  its  real  state  becomes  known.  I 
have,  in  the  course  of  my  experience,  on  several  occasions, 
taken  out  boilers  that  have  had  portions  of  their  plates,  rest- 
ing on  wide-seating  walls,  which  have  not  been  more  than 
■^  in.  in  thickness,  showing  that  but  for  tho  brickwork  tho 
plates  would  have  long  since  blown  through. 

When  surface  condensers  are  used  there  is  a  disadvantage 
in  dealing  with  the  oil  used  for  lubricating  the  cylinders : 
first,  there  is  the  question  of  keeping  it  out  of  the  boilers; 
and  secondly,  in  some  instances,  of  keeping  it  out  of  a  stream  ; 
and  an  experience  of  mine  in  this  matter  may  be  useful  to 
others.  Some  engineers  allow  the  condenser  water  to  be 
discharged  to  waste,  preferring  to  sacrifice  the  hot  feed  to 
tho  risk  of  putting  the  grease  into  the  boiler.  If  this  water 
is  discharged  into  a  sewer  or  into  a  canal,  well  and  good ;  but 
if  into  a  stream,  and  more  particularly  into  a  small  brook  or 
ditch  which  subsequently  joins  the  stream,  a  difficulty  ia 
likely  to  arise  from  pollution,  f.armers  contending  that  their 
lambs  and  sheep  are  injuriously  affected,  and  even  killed,  by 
drinking  such  polluted  water.  In  a  case  of  my  own  the 
ji'a'^tice  had  been  to  allow  the  boiler-feed  tank  to  slightly 
overflow  continuously  in  order  to  allow  tho  grease  to  pass 
away  into  the  ditch,  and  this  apparently  innocent  arrange- 
ment led  to  considerable  dilBculty  with  tho  landowner  and 
tho  farmer.  Now  the  only  alternativo  waste  keep  tho  water 
on  tho  premises,  which  involved  the  pumping  of  tho  feed 
water  into  tho  boilers.  The  next  point  was  to  introduce  a 
feed-water  filter  and  make  a  sump  into  which  to  blow  off  the 
filter  as  required,  from  which  the  grease  could  be  taken 
and  put  on  to  tho  slack  and  burned  ;  but  there  remained  the 
question  of  freeing  the  water  from  the  grease  when  the  boilor 
was  blown  down,  and  I  designed  a  simple  filter,  as  shown  in 
the  diagram.  Tiie  contents  of  the  filter  are  riddled  engine 
ashes,  and  it  only  requires  emptying  and  tho  ashca  removing 
at  long  intervals.  AVlien  I  had  carried  out  theee  alterations 
1  thought  1  had  disposed  of  tho  cause  of  complaint,  but  it 
was  not  so.  My  attention  was  called  to  a  discolouration  of 
iho  water  discharged  by  the  drainpipe  from  our  land,  and  an 
examination  for  tho  cause  led  to  two  reasons  being  advanced  : 
one,  that  the  ground   showed  signs  of  containing  as  ochry 
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deposit;  and  the   other,  that   the  hoary  rains  of  tho  past 
winter  falling  npon  a  heap  of  300  tons  of  slack,  aided  by  tho 
general  weiithcrinp,  had  dissolved  oat  an  appreriahio  quantity 
of  iron  OKido   qnito  Bufficicnt    to   acconnt  for  the  complnint.    I 
The  next  obvions  course  was  to  erect  a  shed  over  the  ooal,    I 
which,  apart  from  the  reason  in  qaestion,  is  a  wise  thing  to    I 
do,  and  this  is  now  in   hand.     I  have  mentioned  this  appar-    j 
ently   trivial   matter  at  len".'!!!.  because,  although  trivial,  it    | 
had  all  tho  elenientfl  of  a  serious   lawsuit  in  it.     It  certainly 
goes  without  sayingthat  water  authorities,  vvhoar*  essentially 
jealous  about  the  pollution  (f  their  streams,  should  be  the 
last  to  even  contribute  in  the  slightest  degree  to  the  pollution 
of  anybody  else's  stream. 

In  supplying  a  district  having  considerable  variations  in 
level  (such  as  I  have  referred  to),  and  where  it  would  bo 
costly,  if  not  impracticable,  to  divide  it  entirely  into  zones  of 
pressure  by  means  of  reservoirs,  it  appears  to  mo  that  much 
might  be  done  by  the  judicious  adoption  of  brcak.pressure 
tanks  or  reducing  valves.  I  have  recently  designed  a  vnlvo 
and  applied  it  to  12-in.,  S-iu.  and  4-in.  mains  with  very  satis- 
factory results.  The  valve  is  actuated  by  the  low-pressure 
water,  and  maintains  a  constant  pressure,  no  matter  what 
variation  lakes  place  on  tho  inlet.  Where  tho  pressure  enters 
a  district  at,  say,  from  180  lb.  to  190  lb.  tho  advantage  and 
necessity  of  reducing  it  to  .Wlb.  or  601b.  is  obvious.  In  one 
of  my  districts  a  wheel  main  supplies  a  town  from  a  pumping 
system  uncontrolled  by  a  reservoir.  There  are  two  stations 
pumping  into  this  main  ;  tho  pressure  in  the  pumping  main 
varies  from  1401b.  to  1901b.  The  pressure  on  the  gango  at  tho 
district  superintendent's  house  formerly  varied  between  SO  lb. 
and  136  lb.,  and,  as  some  p;»rtB  ;iro  at  much  lower  elevations, 
the  pressure  on  tho  mains  and  services  in  some  cases  ex- 
ceeded 1501b.  l!y  fixing  reducing  valves  on  tho  two  arms  of 
tlie  principal  main  at  suitable  pnints,  and  adjusting  them  to 
deliver  water  at  (iOlb.  and  .">olb.  respectively,  to  suit  tho 
levels  at  which  tlioy  are  lixod,  tlio  pressure  on  the  gauge  at 
the  superintendent's  houst^  is  now  alK)ut  6*Mb.  throughout 
the  day  and  night,  or  an  average  reduction  of  48  lb.,  and  a 
reduction  from  the  maximum  pressure  of  76  lb. 

A  water  engineer's  duties  involve  three  primary  divisions 
— ri:.,  tho  works  for  obtaining  and  impounding  or  pnmping 
into  reservoir ;  and  secondly,  tho  construction  of  reservoirs; 
and  thirdly,  works  cf  distribution.  In  gravitation  works  the 
subject  of  meteorology  has  an  important  bearing;  but  tho 
various  questions  as  to  rainfall,  percolation,  evaporation, 
quantity  and  quality  of  tho  water  havo  been  so  ably  dealt, 
with  in  many  standard  works  and  papers,  including  some  in 
our  own  "  I'roceedings,"  that  1  need  not  here  refer  to  them 
at  length.  As  to  construction  of  impounding  reservoirs,  wo 
shall  no  doubt  have  papers  on  this  subject  as  our  association 
becomes  longer  established.  An  essential  requirement  for  a 
gravitation  supply  is  that  tho  spring  or  stream  he  at  sufficient 
elevation  to  supply  tho  town  ;  or  that  pnmping  machinery  be 
provided  to  raise  the  water  from  the  impounding  reservoir, 
which  is  in  some  cases  at  a  lower  level  than  the  town,  into 
tho  district  service  reservoir,  and,  where  necessary,  that 
proper  arrangements  be  made  for  filtering. 

One  of  the  incidental  dntics  of  the  engineer  is,  in  cases 
where  tho  stream  passes  through  inhabited  districts,  to  sen 
that  it  is  not  polluted  by  sewage  from  hoascs,  farmhouses 
and  manufacturing  establishments.  It  is  not  sulhcient  to  be 
satisfied  with  casual  inspection,  but  to  arrange  that  regular 
examinations  bo  made  along  the  whole  course  of  the  main 
stream  and  its  tributaries.  Should  any  case  of  pollution  ho 
discovered,  it  is  desirable,  if  possible,  to  get  it  remedied  by 
simply  requesting  the  occupier  of  tho  premipes  to  do  what  is 
necessary  in  the  diversion  of  drains,  removal  of  manure,  or 
whatever  may  bo  the  cause  of  complaint.  If,  however,  com- 
pulsion should  become  necessary,  notice  would  havo  to  be 
served  under  the  third  section  of  the  Kivers  I'ollution  Pre- 
vention Act,  1X76,  and  in  ilefanlt  of  any  steps  being  Inken, 
legal  proceedings  nniler  tho  .\ct  wnuld  have  to  bo  instituted. 
In  a  pum]iing  scheme,  the  first  duty  of  the  engineer  is 
obviously  to  acquire,  if  he  lins  not  already  don''  so,  a  know, 
ledge  of  the  geology  of  the  district  in  which  he  is  about  to 
sink,  but  to  do  this  he  must,  to  Itogin  witli,  have  at  least  an 
intelligent  acquaintance  with  the  outlines  of  tho  science. 
With  this  knowledge  ho  can  then,  by  the  aid  of  the  ordnance 
maps  of  the  geological  survey,  and  such  books  as  may  bavo 


been  pablished  or  papers  read  before  local  societies,  not  for- 
getting the  value  of  previous  practical  experience,  be  able  to 
form  a  fairly  correct  judgment  as  to  a  favourable  site  and 
tho  probable  yield  of  water  that  may  be  expected. 

If  this  address  were  open  to  discussion  I  shoald  hesitate 
to  refer  to  the  water-finder,  but  I  cannot  forbear  to  mention 
that  recently  the  Government  auditor  liaa  surcharged  the 
expenses  of  a  local  anthority  for  employing  an  expert  of  that 
kind.  I  have  often  wondered  how  loDg  these  gentlemen 
woold  survive  if  they  were  called  upon  to  advise  water 
authorities  who  were  in  the  habit  of  looking  for  such  sup. 
plies  as,  say,  l.tKNi  gallons  per  minute  or  more.  I  do 
not  by  any  means  wish  to  infer  that  an  engineer  should 
not  bo  prepared  to  consult  a  S|>eeialist  when  occasion  rc- 
qnircB.  It  would  oftentimes  be  desirable  to  do  eo,  and  I 
think  that  every  engineer  should  in  a  matter  of  this  sort, 
before  proposing  tho  expenditure  of  a  largo  sum  of  money, 
bo  ready  to  recommend  the  calling  in  of  somo  eminent 
geologist  familiar  with  the  particQltu"  district  before  the  final 
step  is  taken. 

In  fixing  upon  the  site  for  a  well,  it  ia  important  to  note 
from  what  direction  the  water  may  bo  expected  to  come,  so 
that  if  it  is  near  tho  sea,  for  instance,  calculations  mast  bo 
made  of  the  area  of  exposed  pervious  rock,  in  order  that  a 
regular  supply  from  tho  watershed  can  bo  relied  upon, other- 
wise infiltration  of  sea  water  will  be  likely  to  take  place. 
In  a  case  in  my  experience  somo  remarkable  differences  in 
the  results  of  analyses  were  obtained  of  water  from  two 
wells  situated  within  20  ft.  of  each  other,  which  indicated 
that  tho  source  of  supply  to  one  of  the  wells  was  affected 
by  direct  connection  with  the  sea,  whilst  the  second  well  was 
not  so  affected,  or,  if  at  all,  to  a  minor  extent. 

With  regard  to  the  question  of  pnmping  from  wells  com- 
pared with  having  pumps  in  bore-holes,  differences  of  opinion 
will  no  doubt  exist ;  but  it  is  certain  that  both  can  be  carried 
out  successfully.  I  havo  both  systems  at  work,  and  one  of 
the  members  of  this  association  once  told  me  that,  so  satis- 
fied was  ho  with  a  boro-holo  installation  at  his  o^vn  works, 
he  would  never  sink  another  well.  As  regards  cost,  I  find 
that  the  pnmping  station  with  borehole  scheme  to  raise 
1,000,000  gallons  per  twenty-four  hours  was  £1.),989,  com- 
pared with  cost  for  three  other  stations  of  the  like  capacity, 
and  constructed  about  the  same  time,  of  £14,616,  £14,852, 
and  £16,141  respectively.  These  prices  include  everything 
except  land  and  workmen's  cottages.  There  can  bo  no  doubt 
that  the  borehole  system  has  the  advantage  of  being  able  to 
lower  tho  pumps  to  a  greater  depth  from  the  surface  as  the 
water-level  lowers,  and  tho  full  capabilities  of  the  site  can 
bo  ascertained  more  readily  than  by  sinking  and  boring. 

With  respect  to  service  reservoirs,  perhaps  I  may  be  allowed 
to  snv  a  few  words,  seeing  that  I  have  recently  had  to  review 
the  subject  in  connecti<ui  with  tho  design  of  tliree  reservoirs, 
ono  of  a  capacity  of  4,.500,(X>0  gallons,  another  3,2.''>O,000,  and 
a  third  of  10,(XXI,0<K).     Tho  first  point  I  would  wish  to  speak 
npon  is  that  of  uniformity,  and  this  has  been  npon  my  mind 
in  consi-qnence  of  our  past-president's  plea  for  uniformity  in 
connection    with    regulations   for    the    prevention  of  waste, 
and  also  Mr.  Paskin's   proposed   resolution  on  the  same  sub- 
ject.    It  has  also  occurred  to  me  in  connection  with  the  sub- 
ject of  meters  and   other  matters.     Whilst  an  advocate  for 
uniformity  and  understanding  where  possible,  1    have  been 
driven  to  tho    conclusion  that   the  laws    of  Nature  govern 
these  matters  far  moro  than  is  often  realised.     What  a  hum- 
drum existence  ours  would  be  if  everything  were  planned  on 
a  principle  of  uniformity  instead  of  the  diversity  which  exists 
in  Nature  ;  for  are  we  not  told   that  no  two  blades  of  grass 
are  alike?  So  it  is  in  the  sphcn'  of  waterworks  engineering, 
taking  for  an  example  the  case  of  reservoirs.     Different  towns 
and  different  conditions  require  as  varied  treatment,  for  in- 
stance, a  10,0(X),0(X)-gallon  reservoir  in  one  town  or  district 
is  called  a  service    rei^ervoir,  whereas   in  another    town   it 
would    be    a    storngo   reservoir.      Then    tho    toxt -books   say 
that  a   service   reservoir  should   be  covered  ;    iherefon^  tho 
question  arises,  What  is  a  service  reservoir:   I  think  perhaps 
the  best  answer  would  bo  that  is  a  reservoir  of  a  capacity  not 
exceeding,   say.  three  days'  supply  to  the  district  which  it 
controls;  so  that  if  it  contained  3,(Kt0,000  gallons,  tho  pumps 
would  deliver  into  it  l,000.<«K1gnllons  perday,  thns  ensuring  n 
thorough  change  of  the  water  contained  therein.      This  is 
assuming  that  tho  pumping  main  delivers   the  water  direct 
into  the  reservoir,  which  will    in   this  case   have  a  separnto 
outlet  pipe.     Where  this  arrangement  is  possible,  there  can 
be  no  doubt   that  it  is  tho  best  method  for  maintaining  tho 
water  in  a  .state  of  purity.    Hut  this  is  not  always  prncticablo, 
for  in  some  cases  tho   pumping  station   is  situated  at  a  low 
level,  and   in   order  to  gain   a  suflicient   head  a  site  for  tho 
reservoir  has  to  be  .sought  at  a  considerable  distance  beyond 
the  area  cf  su|>ply,  so  that  the  pumping  main  has  to  be  laid, 
say,  for  a  couplo  of  miles  beyond  tho  town.     It  would    there- 
fore  involve  tho   hiying  of  a  second   main  if  tho  conditions 
laid  down  in  the  first    scheme  were  to  be  adhered  to.     As  a 
mailer  of  fact,  it  would   be  sufficient   if  one  main  only  were 
laiil,  with  a  branch    lo  the   town,  bnt  it  will   be  evident   that, 
snpposing  that    1  ,(i<ii>.(lllll  palloiis  per  day  are  pumped,  it  will 
only  be  the  diffen-nce  in  demand  from  hour  to  hour  from  the 
nurmal  quantity  pumped  that  will  either  go  into  or  come  out 
of  tho  n'sorvoir.     Conseq'iently,  when   thi-re  will  be  only  a 
comparatively   small   change  of  tho  water    the  size  of  tho 
reservoir  shonld  bo  proportionately  reduc«>d.     No  h»rd-»nd- 
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ast  rale  can  be  laid  down,  becanse  in  a  town  where  the 
opnlatioii  is  not  a  very  rapidly-increasing  one,  and  there  are 
duplicate  engines,  a  reservoir  constructed  utider  the  last- 
named  conditions  ivould  perhaps  be  sufficiently  large  if  of  a 
capacity  of  1,000,000  gallons,  whereas  in  the  first-mentioned 
case  the  engineer  wonld  be  justified  in  proposing  one  of 
3,000,000  capacity. 

Another  point  arises  out  of  the  abore  considerations,  and 
that  is  as  to  the  absolute  necessity  or  otherwise  of  covering 
service  reservoirs.  \Vhen  the  conditions  of  the  last-mentioned 
reservoir  and  supply  e.xist,  it  is  undoubtedly  advisable  to 
cover.  If,  added  to  the  other  circumstances,  a  reservoir  is 
situated  near  the  town,  where  local  contamination  from 
chimneys  and  the  dust  of  the  town  may  be  expected,  it  be- 
comes absolutely  necessaiy  to  cover.  But  in  the  case  where 
the  water  is  frequently  changed,  and  the  site  is  upon  a  hill 
miles  away  from  a  town,  and  the  reservoir,  comparatively 
small,  is  constructed  with  vertical  or  nearly  vertical  sides 
and  with  paved  or  concrete  bottom,  it  appears  to  me  that  if 
such  a  reservoir  bo  regularly  washed  out  it  is  not  so  abso- 
lutely necessary  that  the  great  expense  of  covering  shoidd 
be  entertained.  Of  course  this  matter  would  be  further 
affected  by  the  class  of  water;  and  if  the  experience  in  any 
particular  case  disclosed  a  special  liability  to  vegetate,  or  be- 
come otherwise  contaminated,  it  would  undoubtedly  be  neces- 
sary to  cover.  A  cogent  argument  in  favour  of  constructing 
open  reservoirs  is  that  of  the  saving  of  expense,  and  although 
it  may  be  said  that  this  should  be  a  secondary  consideration, 
still  there  are  many  cases  whore  the  means  at  the  disposal  of 
a  town  are  sufficient  to  carry  out  a  satisfactory  and  econo- 
mical scheme,  whereas  a  more  costly  one  would  be  out  of  the 
question. 

The  present  is  an  exceptionally  favourable  time  where  new 
works  are  in  contemplation,  inasmuch  as  money  can  now  be 
raised  at  from  21  to  3  per  cent.;  so  that  in  proposing  the  con- 
struction of  a  reservoir  or  other  works  to  cost,  say,  £20,000, 
the  additional  revenue  to  be  provided  because  of  the  increased 
outlay  would,  at  3  per  cent.,  be  £600  per  annum;  whereas  in 
days  gone  by,  when,  perhaps,  the  money  would  have  been  at 
5  per  cent.,  it  would  have  been  £1,000,  or  a  difference  of  £400. 

With  reference  to  the  laying  of  mains  in  new  streets  and 
districts,  I  would  offer  some  remarks  on  the  following  ;  ((/) 
Extensions  into  new  streets;  (h)  extensions  to  districts  of 
local  authorities.  In  the  first  case,  when  an  application  is 
received  from  the  owner  or  occupier  of  premises,  the  primary 
consideration  will  be  the  amount  of  rental  that  will  accrue 
to  insure  obtaining  tlie  statutory  10  per  cent,  for  a  period  of 
three  years  on  the  cost  of  laying  main.  Should  the  outlay 
be  justified  from  a  commercial  point  of  view,  there  is  nothing 
to  prevent  the  work  being  put  in  hand,  tirst  getting  an  agree- 
ment entered  into  by  the  whole  of  the  occupiers  and  owners 
giving  permission  for  the  laying  of  the  main  in  .a  private 
sireet.  In  most  cases  it  is,  perhaps,  sufficient  to  obtain  tlio 
owners'  consent.  Where  the  level  of  the  houses  is  above  the 
district  service  reservoir,  it  is  further  necessary  (if  the  com- 
pany happen  to  have  special  powers  in  their  Act)  to  enter 
into  a  high-level  agreement  with  the  consumer,  relieving  the 
waterworks  company  from  the  obligation  to  afford  a  constant 
supply  at  high  pressure.  It  is  the  practice  with  some  water 
authorities  to  interpret  the  clause  in  the  1847  Act  so  as  to 
obtain  an  agreement  to  pay  10  per  cent.,  notwithstanding 
that  there  are  no  premises  existing  as  security  for  the  con- 
tinuance of  a  revenue.  For  instance,  a  builder  might  lay  out 
a  street  and  make  application  for  a  building  supply  ;  a  main 
might  be  laid,  say,  200  yards  at  a  cost  of  £30 ;  the  builder 
might  start  a  brickfield  and  never  erect  any  buildings  at  all, 
and  by  paying  only  three  annual  sums  of  £3,  or  £9  in  all, 
mulct  the  company  in  a  capital  outlay  of  £30,  whereas  under 
the  circumstances  of  its  being  a  private  road  he  ought  to 
have  paid  the  whole  cost  of  a  service  for  trade  supply.  It  is 
evident,  therefore,  in  order  that  a  company  shall  be  fairly 
assured  of  a  permanent  revenue  beyond  the  three  years,  that 
care  should  bo  taken  that  premises  are  in  existence  capable 
of  returning  the  10  per  cent.,  or,  in  default,  an  agreement 
entered  into  under  which  the  applicant  pays  the  whole  cost 
of  main  subject  to  the  amouut  being  returned,  say,  within  tive 
years  if  the  houses  are  built. 

At  this  point  I  might  refer  to  the  question  of  the  opening 
of  roads  for  the  laying  of  water  mains  and  other  public  ser- 
vices after  the  road  has  been  newly  made  or  repaired,  as  this 
matter  has  becnme  a  standing  cause  of  complaint,  and,  who- 
ever is  at  fault,  it  is  usually  the  readiest  and  most  con- 
venient course  to  blame  the  water  authority  where  it  is  a 
question  of  their  mains.  There  is  no  doubt  much  to  bo 
desired  in  the  way  of  a  proper  and  amicable  understanding 
in  this  regard  between  the  water  engineer  and  the  surveyor 
to  till-  iocal  anihorily:  so  that  in  mn.st  cases,  by  looking 
ahea  1  as  far  as  pos.siltle,  e:ich  woiihi  lie  ablo  to  foiesce,  in  tlie 
one  case  wiiat  mains  ho  wan  likely  to  rcidaco,  and  in  the 
other  what  roads  he  was  likely  to  have  to  I'e-make ;  each 
orticial  comnninicaliiig  at  once  with  the  other.  Id  fact,  if 
there  were  established  a  notice-book  between  the  two  de- 
partments, these  compIainlB  would  be  reduced  toa  miniiuuni. 
I  know  that  in  some  such  places  sucli  a  system  is  carried  out, 
and  it  wo\ild  be  of  tliu  greatest  advantage  if  it  became  uni- 
versal. In  certain  instances  the  owners  of  the  roads  actually 
persist  in  making  the  roads,  and  decline  to  give  the  water 
authority  permission  to  lay  their  pipes;  it  is  only  when  the 
road  has  been  regularly  adopted  that  it  can  be  cut  up  for  the 


purpose  of  laying  mains.  In  this  direction  there  is  valid 
reason  for  fresh  legislation. 

When  the  rentals  receivable  are  insufficient  to  pay  the  10 
per  cent,  on  the  outlay  for  mains  it  is  a  good  plan  to 
capitalise  them,  and  agree  to  lay  such  a  length  of  main  as  is 
equivalent  to  the  sum.  The  applicant  should  then  be  called 
upon  to  pay  the  whole  cost  of  the  extra  length  required,  an 
undertaking  being  given  to  return  to  him,  say,  within  five 
years,  an  amount  of  such  capital  sum  to  which  any  further 
premises  built  may  entitle  him.  As  to  giving  a  supply  to  a 
district  (I  am  speaking  now  of  a  district  within  the  parlia- 
meutary  limits  of  the  water  authority),  where  the  revenue 
accruing  from  the  premises  therein  are  sufficient  to  pay  but 
a  small  percentage  upon  the  estimated  capital  outlay  neces- 
sary for  laying  mains,  the  best  method  probably  is  for  the 
local  authority  to  proceed  by  provisional  order  under  the 
Public  Health  Act,  187.5,  and  to  enter  into  an  agreement  with 
the  water  company  guaranteeing  a  return  of  10  per  cent.,  so 
that  if  the  property  only  returned,  say,  .5  per  cent,  rental, 
the  authority  would  make  up  the  difference  until  such  time 
as  the  whole  of  the  existing  houses  came  into  charge  or  new 
premises  were  built  sufficient  to  pay  the  10  per  cent.  In  a 
recent  case  in  my  own  district  this  has  been  arranged  for  an 
outlay  of  £2,500  for  about  7  miles  of  mains,  and  similar 
cases  for  other  local  authorities  are  under  consideration. 

The  supplying  of  the  district  of  a  local  authority  outside  a 
water  company's  area  of  supply  must  necessarily  be  attended 
with  greater  difficulty  ;  but  such  cases  are  not  unusual,  and 
I  would  venture  to  submit  a  proposal  for  dealing  with  them. 
The  local  authority  might  proceed  under  the  Public  Health 
Act  to  obtain  tlie  sanction  of  the  Local  Government  Board  to 
borrow  money  for  the  purpose  of  laying  mains  which  could  be 
better  laid  by  the  company  as  contractors  to  the  local  author- 
ity. The  supply  of  water  could  then  be  given  in  bulk,  by 
meter,  at  so  much  per  1,000  gallons,  leaving  the  local  author- 
ity to  manage  the  supply. 

There  are  many  legal  questions  cropping  up  in  the  ordinary 
routine  of  the  duties  of  a  water  engineer,  who,  to  be  success- 
ful in  his  work,  must  have  a  practical  knowledge,  not  only 
of  the  various  Acts  of  Parliament  relating  to  water  supply  as 
set  forth  in  "  Michael  and  Will" — a  copy  of  which  should  be 
in  the  hands  of  every  water  engineer — and  the  special  Acts 
of  his  own  undertaking,  but  he  should  also  have  an  intelligent 
knowledge  of  the  working  and  application  of  the  Public 
Health  Acts  ;  and  beside  these  he  should  be  more  or  less 
acquainted  with  such  legal  questions  as  are  treated  of,  for 
example,  in  "  Ererv  Man's  Own  Lawyer."  I  do  not,  of  course, 
suggest  that  he  should  endeavour  to  supersede  the  legal  ad- 
viser, remembering  that  it  has  been  said  that  the  man  who 
is  his  own  lawyer  has  a  fool  for  a  client.  In  this  connection 
I  would  like  to  mention  some  few  cases  that  have  come  within 
my  own  experience ;  and  I  would  here  point  out  that  differ- 
ences of  practice  will  arise  owing  to  whether  the  water  under- 
taking is  in  the  hands  of  a  local  authority  or  a  company,  and 
each  case  will  be  affected  by  the  provisions  of  the  special 
Acts.  Messrs.  Greenwell  and  Curry — the  latter,  one  of  our 
members — in  their  recently-published  book  on  "  Rural  Water 
Supply,"  succinctly  refer  to  this  subject,  and  epitomise  the 
several  provisions  of  the  Public  Water  Acts  relating  to  water 
supply. 

One  matter  to  which  I  would  refer  is  the  ambiguity  of  the 
Waterworks  Clauses  Act,  1847,  sec.  28  et  scq.,  with  regard  to 
the  powers  of  water  authorities  for  crossing  railway  and 
canal  bridges,  owners  of  which,  by  statutory  authority,  be  it 
remembered,  have  in  many  instances  so  interfered  with  the 
public  roads  as  to  leave  little  or  no  covering  of  soil,  thus 
necessitating  either  the  pipes  being  laid  through  or  under 
the  walls  of  the  bridge,  or  being  supported  on  brackets 
attached  to  the  structure.  To  do  this  the  consent  of  the 
owners  of  the  bridges  is  required,  and  in  some  cases  this 
consent  is  only  given  upon  a  payment  for  wayleave.  I  am 
strongly  of  opinion  that  Parliament  should  not  allow  railway 
and  canal  companies  in  such  cases  to  prevent  in  any  way  the 
exercise  of  a  water  authority's  rights,  and  that  the  only  ex- 
pense imposed  upon  it  should  be  limited  to  the  cost  of  carry- 
ing out  the  work  necessary  to  make  a  proper  job. 

Another  matter  worthy  of  mention  has  reference  to  the 
powers  of  water  authorities  to  charge  for  the  repair  and 
maintenance  of  service  pipes  and  trenches.  The  practice  in 
different  localities  varies,  and  this  apart  from  legal  considera- 
tions, as  a  matter  of  policy.  In  some  towns,  especially  where 
the  water  undertaking  belongs  to  a  public  authority,  the 
practice  is  to  lay  and  maintain  the  service  on  the  public  road 
free  of  cost  to  the  consumer,  leaving  the  connection  up  to 
the  house  l>ipo  to  bo  laid  by  the  private  plumber;  or,  if  the 
latter  portion  is  also  laid  by  the  waterworks,  it  is  charged 
for  as  if  done  by  tlie  private  ]i1umber.  lu  other  cases  the 
wlicilo  (if  the  service  is  charged  to  the  consniner,  as  is  also 
the  eo.st  of  subsequent  repairs  and  renewals.  Where  the 
cost  of  the  service  in  the  public  road  is  charged  for,  it  is  often 
the  practice  for  consumers  to  employ  private  plumbers,  which 
they  are  entitled  to  do,  first  having  obtained  the  consent  of 
the  local  authorities  to  the  opening  of  the  ground.  It  may 
not  be  generally  known,  but  I  believe  it  to  be  the  law  under 
the  general  Acts,  that  water  authorities  are  not  entitled  to 
charge  for  the  repairs  and  maintenance  of  the  service  in  the 
public  road.  It  appears  to  me  that  the  plan  which  combines 
tlie  most  advantages  is  where  the  whole  of  the  services  in 
the  public  road  are  laid  by  the  water  authorities,  whether 
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free  or  not ;  and  that,  when  laid,  the  enrface  be  maintwined 
by  the  town  surveyor,  cliiirijiiiK  the  cost  to  the  water  ili-fui  t- 
mentof  the  council  or  thu  waterworks  company,  as  the  case 
may  be. 

Another  matter  to  whicli  1  would  refer  id  the  quesiion  of 
altering  the  level  of  roads  by  lo<-il  authorities.  Where  iho 
local  authorities  own  the  waterworks,  this  question,  like 
many  others,  does  not  cause  mnch,  if  any,  difficulty,  as  it  is 
simply  a  matter  of  the  corporation  paying  in  any  case.  Still, 
where  the  engineer  is  jeulouH  of  the  (iniincial  results  of  liis 
own  department,  he  will  niituiBlly  feel  the  necessity  of  check- 
ing, whore  possible,  the  ih.crging  of  iiny  items  not  strictly 
belonging  to  it.  In  the  case  uf  a  company,  moreover,  such 
charges  have  a  very  direct  hearing  in  making  it  more  dilTicnlt 
for  the  engineer  to  earn  a  dividend  for  the  shareholders. 
Now  the  mattor  under  notice  is  governed  principally  by 
aec.  :iL^  of  the  Waterworks  Clauses  Act,  1^1-7.  modified  by  the 
153rd  and  30.sih  sees,  of  (he  I'ublio  Health  Act,  1.S75  ;  and  I 
have  reason  for  saying  that  (notwithstanding  the  conflicting 
language  therein)  the  jjowers  of  a  water  company  to  charge 
the  cost  of  lowering  or  raising  a  main  are  limited  (o  cases 
where  actual  physical  disturbance  is  caused,  the  cvpense  to 
be  recovered,  if  it  should  become  necessary,  by  proceedings 
for  compensation,  and  not  by  action.  I'ractically,  it  means 
that  no  general  rule  can  be  stated.  Where,  for  instance,  a 
road  had  subsided  owing  to  mining  operations,  and  the  road 
been  raised  from  time  to  time,  leaving  the  main  buried  to  an 
undue  depth,  then  the  company  would,  if  they  so  desired, 
have  to  lift  ami  relay  the  main  at  tlieir  own  cost.  On  the 
ether  hand,  if  the  local  authority  under  some  improvement 
scheme  decide  to  alter  tlie  gradients  of  a  road,  and  in  so 
doing  e-Tpose  the  water  main,  then  the  company  would  be 
right  in  charging  the  expense  against  the  local  authority. 

I  could  multiply  cases  of  this  description,  but  have  per- 
haps taken  up  enough  S[mce  on  this  subject.  What  I  have 
said  may  serve  to  indicate  that  a  water  engineer  should  have 
more  than  a  passing  acquaintance  with  the  law  governing 
his  work.  Each  of  the  three  main  divisions  of  getting  tiie 
water,  storing  it,  and  distributing  it,  to  which  I  have  referred, 
embrace  an  enormous  amount  of  detail,  furnishing  data  of 
the  greatest  value  for  the  preparation  of  papers. 

I  cannot  too  strongly  impress  upon  the  members  the  neces- 
sity of  doing  something  individually  in  this  direction  to  help 
the  association  to  continue  on  the  aucces.sful  lines  it  has  so 
far  pursued.  I  would  urge  that  the  preparation  of  papers 
confers  advantages  as  croat  as  reading  the  contributions  of 
others.  Particularly  is  it  so  in  the  case  of  younger  niemhere, 
who  are  thus  forced  to  commit  to  writing  anything  of  in- 
terest that  has  transpired  within  the  range  of  their  personal 
experience.  Nor  should  they  bo  diffident  about  relating,  in 
a  plain  and  simple  manner,  matters  which  they  may,  per- 
haps, think  of  little  importance;  for  however  largo  the  works 
undar  the  control  of  some  of  the  members,  there  are  often- 
times points  in  connection  with  even  small  undertakings 
from  which  the  oUier  members  can  gather  useful  hints, 
whereas  the  members  who  are  similarly  situated  to  them- 
selves may  receive  valunble  assistance  of  more  direct  appli- 
cation. It  should  always  ho  remembered  that  this  associa- 
tion is  not  meant  for  the  few,  but  for  the  advantage  of  all, 
whether  they  be  connected  with  large  or  small  undertakings  ; 
and  I  realise  the  fact  that  in  the  years  to  come  many  of  the 
younger  men  will,  in  all  probability,  be  in  charge  of  mnch 
larger  undertakings  than  they  are  now.  I  therefore  repeat, 
write  what  you  know  ;  it  will  be  for  your  own  advantage 
and  for  the  advantage  of  your  fellow-members  of  the  associa- 
tion. If,  however,  there  are  some  members  who  cannot 
screw  up  their  courage  to  write  papers,  they  may  at  least  be 
able  to  give  some  statistics  which  may  be  extremely  valuable, 
and  which  otherwise  would  never  see  the  light  oF  day. 

In  conclusion,  I  have  to  thank  you  for  giving  me  so  patient 
a  hearing,  I  am  fully  scnsihlo  of  the  imperfections  of  my 
address.  I  have  endeavoured  to  carry  out  the  purpose  I  had 
in  my  mind  when  I  began  its  preparation — namely,  for  the 
most  part,  while  not  desirous  of  covering  too  wide  a  field,  to 
give  some  account  of  my  c.vporiences  as  a  water  engineer, 
and  where  such  experiences  were  of  a  somowhat  exceptional 
character  to  indicate  the  conclusions  1  had  formed  for  my 
future  guidance.  I  should  like  to  think  tliat  my  colleagues 
present  will  give  to  the  association  some  of  the  energy  which 
1  am  sure  is  devoted  to  their  various  undertakings,  theu  will 
its  future  bo  assured  beyond  all  doubt. 

Xest  week  we  shall  give  a  selection  from  Iho  papers  read, 
with  notices  of  the  illscussiiuis. 


Tho  Tramways  Institute.  —At  the  tenth  nnunni  dinnnr  of 
thi'  Tr;irii«:i\s  lusliuite  of  Great  nritain  and  Ireland,  Karl 
Russell  said  that  the  limits  of  municipalisation  was  a  ques- 
tion which  recpiircd  a  great  ileal  of  consideration.  It  was  a 
very  moot  poiut  as  to  the  liniila  in  which  municipal  corpora- 
lions  should  compete  with  |irivalo  ciilerpriiii'.  It  was  a  gravi' 
question  whether  the  local  authorities  dealing  with  the  public 
moneys  were  entitled  to  conduct  experiments  which  uiiglil 
involve  heavy  loss  to  the  ratepayers.  Mr.  Johu  Fell,  tho 
chairman,  said  he  was  not  an  enthusiast  for  tho  municipilifa- 
tion  of  tramways,  but  ho  re.disod  that  'ho  wn^  ..piv  -i  ques- 
tion of  time. 


PARLIAMENTARY  MEMORANDA. 

In  the  House  of  Lor<lH  on  Thursday,  on  tho  order  for  gomf( 
into  comniittoo  on  the  I'roviptionnl  Ortler  (Scotland)  Bill, 
Lord  Balfour  explained  that  he  only  asked  for  that  stage  to 
be  taken  fur  the  formal  pnr|x>so  of  inserting  the  amendments 
of  the  select  committee,  as  tho  Government  did  not  intend 
to  proceed  further  wiih  thn  meaenre  this  session.  Tho 
House   then    went   inl'^  ,  and  tin-  various  amend- 

ments referred   to  w.i  — Tlie  Weights  and   Mea- 

sures (  Metric  .'system  I  I. II  |. .,-■■. I  throuLfh  committee,  with 
drafting  amenilments  to  Clnnse  2. — On  the  order  for  tho 
report  of  amindnients  to  the  Vermioons  Perfnns  Bill  it  was 
ngraod  that  tho  objects  nf  the  measure  shonld  bo  met 
ont  of  any  rate  or  fnnd  applicable  by  the  nnthority  for 
general  sauitnry  purposes  or  for  the  relief  of  the  poor. — In 
the  Commons  the  Belfast  Water  Hill  was  read  n  third  time. — 
Mr.  Mount's  Committee  reported  approval  of  th«'  Bradford 
Corporation  Tramways  and  Improvement  Bill  us  amended. 
The  measure  contom]ilate«  tho  expetidilnre  ff  £83.f>50  on 
tramways,  £I21.f*.)6  on  street  impnivements.  jCll'.rifiO  on  a 
market,'  4'4O,000  on  watei-works,  and  £10,fKj()  for  other  pnr- 
poses.  ■ 

On  Friday,  in  the  House  of  Lor^Is,  the  New  Biter  Com- 
pany's Bill  was  reail  n  third  time. — In  the  Commons  tho 
Kings  Lynn  Corporation  [Lords],  Bradford  Corporation 
Tramways  and  Improvement,  and  Colwyii  Bay  and  Colwyn 
Urban  District  Council  Bills  passed  similar  Blades. 

On  Monday  the  Lords'  amendment  to  the  Dundee  Cor^xtra- 
tion,  tho  East  London  Water,  thu  Leeils  Corporation  and  the 
Xottingham  Corporation  Water  Hills  were  considered  and 
agreed  to. — A  message  was  received  front  the  Lur<ls  to  the 
effect  that  they  hail  agreed  ti>,  among  other  Bills,  the  Ver- 
minous Portions  Bill  (to  be  known  by  the  more  euphonious 
title  of  Cleansing  of  I'crs ma  Bill),  to  the  New  Biver  Com- 
pany Bill,  and  to  Belfast  Water  Bill  (with  amendments). — 
Among  tho  Bills  committed  to  the  Standing  Committee  on 
Trade  were  the  Plumbers'  Bogiairation  and  tho  Locomotives 
on  Highways  Bills. 

Ou  Tuesday,  in  the  Houso  of  Commons,  the  Public  Works 
Loan  Bill  (Advances  and  Bemission  of  Debt)  was  road  a 
second  time.  The  Lords'  amendments  to  the  Weymonth 
Water  Bill  were  considered  and  agreed  to, — The  Tyiio  Im- 
provement Bill  was  read  a  third  time  and  |>a8sed  with  amend- 
ments.— -Tho  Cowes  Harbour  Bill  was  reatl  a  second  time  and 
committed. — Tho  Lords'  amendments  to  the  Local  Govern- 
ment Provisional  Orders  (No.  14)  and  to  the  Pier  and  Har- 
bour Provisional  Orders  (No.  4  )  Bill  were  agreed  to. — The 
Giai'esend  and  Milton  Water  Bill  was  reported  without 
amendments,  and  the  Bristol  Extension  Bill  with  amend- 
ments. Both  were  ordered  to  be  jirintod. — Tho  Lords  sent 
word  that  they  had  agreed  to  tho  following  among  oilier 
Bills. — The  Borrowslonnness  Water  Provisional  Order,  the 
Duntocher  and  Dalmnir  Water  Provisional  tirder,  the  Glas- 
gow  Corporation  Improvements,  the  Kast  Warwickshire 
Water,  the  Thames  t<ubway  (Greenwich  to  Millwall),  the 
Leicester  Corporation  (with  amendments',  and  the  Notting- 
ham Improvement  Bill  (with  an  ameiidoieDt).  They  also 
aunounced  that  they  had  agreed  to  the  Kings  Lynn  Corpora- 
tion Bill  (without  amendment).  The  chairman  of  Ways  and 
Means,  Mr.  Parker  Smith  and  Mr.  Chaudos  Leigh  were  ap- 
pointed a  committCB  to  consider,  yesterday,  Electric  Light 
Provisional  Orders  (Nos.  7,  8,  10  and  ll),aiid  the  Khymaey 
Valley  Gas  and  Water  Bill. 

On  Wednesday,  the  Metropolitan  Water  Companies'  Bill 
was  read  a  third  time  ;  the  Lonis'  amendment  to  tho  Borrow- 
stonnness  Water  Provisional  Order,  Duntocher  and  Dnininir 
Water  Provisional  Order.  Grojit  Varmomh  Cori>onition  and 
Pwllheli  Corporation  Bills  were  agreed  (o;  and  the  Fvldo 
Water  (Transfer)  and  Harrogate  Water  Hills  wen>  ordered  to 
be  read  a  third  lime. 

The  Public  Health  (Srotlanil)  Bi7?.— On  Thursday  this 
measure  as  amended  in  committee  >tiis  also  cnnsidered. 
Captain  Sinclair  moved  an  amendment  to  Clause  !.'>,  making 
it  the  duty  of  the  medic.'il  oflicers  of  health  to  supi-rintend 
and  enforce  tho  snnit.try  provisions  of  the  Act.  Ho  con- 
tended that  there  was  overwhelming  <'vidpnce  in  favonr  of 
his  proposal  in  preference  to  leaving  the  dnty  in  the  hands 
of  tlie  sanitary  inspi-ctors.  The  Lord  Advocate  o|iposrcl  tho 
amendment,  and.  on  n  division,  if  was  ne.,-alive<l.  A  Inrifo 
number  of  other  amendments  were  dispo^eil  of  afti»r  con- 
siderable discussion. -On  AVeilnesday  eon-.ideration  of  tho 
Kill  was  resumed  nt  Clause  liW.  I'ho  lii-st  half.hnnrwas 
almost  wholly  oci*Mpied  by  Iho  readiiu;  l»y  Mr.  Sppaki^r 
of  amendments,  which  weie  agreed  to  without  discu.ssion. 
The  lust  nniondmeiil  carried  sulislilu(<Ml  '"ten  rnlejinycrs" 
for  tho  "live  houaeholdem  "  pi-eviously  enlitlo<l  to  ]H>tition 
tho  sheriffs  in  the  event  of  n  lo-al  nnthority  neglecting  to 
perform  it*  dnty  under  the  Bill,  and  tho  measure  was  sub- 
soquently  read  a  fliiiil  time. 

Visterday    the    Tyncmoui  ion    Water,     Dislriot 

Counciks  (Water  .Supply    l'.'  .mbers'  KeKi»tralioo, 

Locomotiveson  Highways,  Lo,...  \,..,iM        ..<-..;;  j^^., 
(ISilt)  Amendment   and   County    Coun  ItilU 

wero   to    bo  fiuther  considered,  iiml   ■  :i  <• 

dQWp  (ot  second  reading  iO'i: 
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Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewi-y  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


The  Editor  will  he  pleased  to  ansiver  ajitj  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  be  addressed  to  "  The  Law  Editor,"  at  the  Offices  of 


Combined  Drainage  :  Public  FIealih  Act,  1890,  sec.  19  : 
"Single  Private  Drain." — The  meaning  of  the  expression 
"  single  private  drain  "  (which,  it  will  be  remembered,  was 
contributed  by  the  above  section,  without  definition,  to  the 
difficulties  already  surrounding  the  subject  of  combined 
drainage)  has  received  further  elucidation  in  the  recent 
case  of  Seal  v.  ilerthyr  Tydfil  District  Cotmcil  (Queen's 
Bench  Divisional  Court,  11th  July),  on  appeal  from  the 
magistrates'  decision  in  favour  of  the  council.  The  appellant 
was  the  secretary  and  rent-collector  of  a  bnilding  club,  by 
which  twenty  houses  had  been  erected  with  a  combined 
drainage  system.  A  drain  was  made,  running  at  the  back  of 
the  houses  through  the  gardens,  connecting  with  tho  sewer 
of  the  council,  and  also  by  separate  branch  drains  with  all  the 
houses.  It  appears  that  tho  club  sold  eleven  of  these  houses 
and  retained  nine.  A  nuisance  having  arisen,  the  secretary  was 
summoned  by  the  council  in  respect  thereof  under  the  above 
section  and  sec.  41  of  the  Public  Health  Act,  1875.  The 
magistrates  made  an  order  against  him  to  abate  the  nuisance, 
and  the  High  Court  has  upheld  this  decision.  In  delivering 
judgmont  Mr.  Justice  Cave  said  the  case  was  perfectly  clear 
on  the  decisions  brought  to  their  notice.  By  the  Public 
Health  Acts,  1848  and  1875,  all  sewers  were  vested  in  the 
local  authority,  and  eewers  were  defined  as  drains  draining 
more  than  one  house.  This  was  found  to  create  some  diffi- 
culty, for  when  ono  man  built  two  houses  on  his  own  land 
and  drained  them  the  drain  became  vested  in  the  local 
authority  and  had  to  be  paid  for  by  them.  Th.it  was  one 
difficulty,  but  it  was  got  over  by  holding  that  the  Act  did  not 
apply  to  houses  in  the  same  curtilage,  and  that  the  drain, 
until  it  came  out  of  the  private  property  into  public  property, 
could  not  be  said  to  be  a  sewer.  Then  there  came  another 
difficulty.  When  houses  belonging  to  different  owners  drained 
into  a  sewer,  whereby  they  connected  with  the  public  sewers. 
In  that  case  it  was  hard  that  the  pubHc  should  have  to  pay 
for  what  was,  in  fact,  a  private  drain.  The  19th  section  of 
the  Act  of  1890  was  therefore  passed.  By  that  section,  when 
two  or  more  houses  belonging  to  different  owners  ore  con- 
nected with  a  public  sewer  by  a  single  private  drain  certain 
consequences  followed.  The  definition  of  "  private  drain  " 
included  a  drain  nsed  for  the  drainage  of  more  than  one 
building.  What,  then,  was  a  "  private  drain  "  ?  In  the 
opinion  of  the  learned  judge  the  term  applied  to  a  drain  con- 
structed in  private  grounds  to  which  the  pnblic  had  no  access. 
The  intention  was  that  the  ])ublic  'were  to  be  relieved  from 
paying  for  that  which  they  wcro  not  allowed  to  use.  In  this 
case  it  was  found  that  tliere  was  no  power  to  drain  other 
houses  into  this  drain.  The  rational  view  of  a  private  drain 
was  that  this  was  one.  It  was  said  that  this  view  was  not 
in  accordance  with  Hill  v.  Hare.  If,  however,  in  that  case 
the  drain  was,  properly  speaking,  a  private  drain,  that  case 
was  wrongly  decided,  and,  at  anj'  rate,  it  only  determined 
the  status  of  the  particular  drain  in  question.  The  magis- 
trates were  qu'te  right  in  their  decision,  as  they  found,  in 
fact,  that  the  drain  was  only  for  certain  houses,  and  not  one 
into  which  any  other  conld  drain.  The  following  cases,  which 
will  be  familiar  to  our  readers,  were  cited  in  tho  course  of  the 
arguments  :  Trnvis  v.  Uttley  (1894,  1  Q.B.,  233)  ;  Self  v.  Hove 
Commissioners  (1895,  1  (J.B  ,  685)  ;  Hill  v.  Hare  (1895, 1  Q.B., 
90G)  ;  Bradford  v.  Mayor  of  Eastbourne  (1896,  2  Q.B.,  205)  ; 
R.  V.  Mayor  of  Hastings  {1897,  1  Q.B.,  46). 


Highway:  Encroachment:  Local  Government  Ait,  1888, 
SEC.  11. — A  case  of  considerablo  importance  as  to  tho  powers 
of  local  authorities  to  abnte  encroachments  on  highways  was 
recently  decided  (Harris  v.  Northamptonshire  County  Cou7icil, 
Chancery  Division,  Mr.  Justice  Byrne).  The  plaintiff  was  the 
owner  of  land  bounde  1  on  the  north-east  by  tho  Newport 
Pagnell  road  and  on  the  west  by  tho  Surrey  Stratford  ro.ad, 
the  land  being  eoparated  from  each  road  b}'  a  hedge  and 
ditch.  The  plaintiff's  predecessor  in  title  in  the  year  185G  or 
18.59  destroyed  the  then  existing  hedge  and  ditch,  and  en- 
closed by  a  new  hedge  and  ditch  portions  of  botli  higliways, 
which  ho  planted  with  trees.  The  council  having  claimed 
the  right  to  abate  this  encroachment,  the  jilainfiff  brought 
this  action  to  reslrain  them.  The  I'oada  in  (picstioii  bad  been 
set  out  under  certain  om-lusiire  .Xcls,  by  which  the  w  idtli 
thereof  was  li.\ed  at  00  ft,  :uid  tlie  ])Iaintiff's  land  was  an 
allotment  under  one  of  these  Acts.  'J  he  whole  of  the  60ft. 
i)f  the  road.s  was  never  metalled,  and  the  unmetalled  portion 
of  each  road,  together  with  a  vcrj'  narrow  additional  strip  of 
varying  width  left  nnencl"Si'd  by  the  original  hedge  and  ditch, 
appears  to  h:ive  been  always  left  as  a  greensward,  over  which 
prior  to  1856  or  1857  a  right  of  way  was  enjoyed  by  tho 
public  for  horses  and  foot  passengers,  as  well  as  for  driving 
cattle  and  sheep,  as  long  as  living  memory  extends.  The  en- 
crostohmont  by  tho  plaintiff's  prodcoessor  e^jtended  not  only 


The  Surveyor.  Where  possible,  copies  of  local  Acts  or  docu- 
ments referred  to  should  be  e?iclosed.  All  explanatory  diagrams 
must  be  dravm  and  lettered  in  bIa,ok  ink  only. 


to  the  additional  strip,  but  to  within  the  60  ft.  It  was  sug- 
gested,  on  behalf  of  the  plaintiff,  ihat  the  power  of  the  council 
to  remove  obstructions  under  the  above  section  was  limited 
to  obstructions  created  after  the  council  came  into  existence, 
and  also  that  sec.  118  of  the  .\nnual  Turnpike  Act  did  not 
justify  taking  down  a  hedge  after  the  death  of  the  person 
who  planted  it,  because  there  would  be  no  person  liable  to 
the  penalty  imposed  by  the  first  part  of  that  section.  His 
lordship,  however,  thought  it  clear  that  the  powers  of  the 
council  were  not  limited  as  suggested,  and  that,  apart  from 
their  statutory  powers,  they  were  authorised  upon  general 
principles  as  laid  down  in  the  cases  of  Bagshaw  v.  Burton 
Local  Board  of  Health  (1  CD.,  220)  and  Tinner  v.  Bingwood 
Highway  Board  (9  Eq.,  41S)  to  abate  the  encroachment.  It 
was  not  necessary  for  tho  jinrpose  of  the  action  to  determine 
or  deal  with  any  right  of  property  in  tho  soil,  or  in  the  trees 
growing  upon  any  part  of  the  land,  the  Court  holding  that 
the  right  of  the  council  applied  whether  tho  soil  was  vested 
in  them  or  not,  and  whether  or  not  all  or  any  part  of  the 
ground  in  question  was  to  be  regarded  as  roadside  waste. 
Tho  action  was  therefore  dismissed,  and  an  order  made  de- 
claring the  council  to  be  entitled  to  60  ft.  width  of  roadway 
for  all  purposes,  with  an  additional  narrow  strip  dedicated  to 
the  public  for  passengers  on  foot  or  horseback  or  driving 
cattle  or  sheep. 


Public  Health  Act,  1875,  sec.  150  ;  Resewebixo  Private 
Streets. — The  decision  of  Mr.  Justice  Kekewich  in  Hands- 
worth  District  Covncil  v.  Dorrington,  though  laying  down  no 
new  principle,  is  of  considerable  interest  to  local  authorities 
as  an  illustration  of  the  considerations  which  guide  the  Court 
in  determining  the  question  whether  a  given  street  has  been 
sewered  "  to  the  satisfaction  "  of  the  local  authority  within 
tho  meaning  of  the  above  section.  The  defendants  were  re- 
spectively owner  and  mortgagee  of  nine  houses  in  Putney- 
road,  Handsworth.  This  road  contained  several  drains  mado 
by  the  owners  of  houses,  each  drain  serving  several  houses 
and  connecting  with  a  main  sewer  in  another  load.  It  was 
contended  by  the  council,  however,  that  Putney-road  had 
never  been  sewered  as  a  whole,  or,  at  all  events,  that  it  had 
never  been  sewered  to  their  SEti.sfaction.  After  the  usual 
notices,  therefore,  they  resewered  the  street,  and  the  ex- 
penses were  apportioned  in  the  usual  way.  The  defendant 
having  objected  to  the  apportionment,  the  amount  payable 
by  him  was  fixed  by  arbitration  at  £158  lis.  8d.,  and  tho 
present  action  was  brought  by  the  council  for  the  purpose  of 
recovering  this  sum.  The  gist  of  tlie  defence  was  that 
Putney-road  was  already  sewered,  althongh  the  minor  points 
were  also  raised.  The  learned  judge,  in  the  course  of  his 
judgment,  pointed  out  that  a  street  conld  not  be  said  to  bo 
"sewered  "  when  there  was  merely  a  series  of  houses  on  one 
side  of  the  street  draining  in  one  direction  and  a  series  of 
houses  on  the  other  side  draining  in  another  direction,  and 
not  as  part  of  one  system.  The  question  to  be  determined, 
however,  was  whether  Putney-road  was  sewered  "  to  the 
satisfaction "  of  tho  council.  Being  of  opinion  that  the 
street  was- not  "sewered"  at  all,  and  bearing  in  mind  that 
the  street  was  in  the  meantime  growing,  he  considered  that 
the  council  had  not  exhausted  the  time  allowed  to  them  for 
determining  whether  it  had  been  sewered  to  their  satisfaction. 
The  two  minor  points  raised  by  the  defendant  were  :  (1)  That 
the  council  had  omitted  to  serve  one  frontager  with  the  notice 
to  .sewer,  and  that  the  Act  required  notice  to  be  given  to 
every  frontager  before  tho  authority  could  do  the  work  ;  and 
(2)  that  the  defendants  were  not  liable  for  such  ]>art  of  the 
work  as  related  to  portions  of  Putney-road  intersected  by 
other  roads,  and  in  resjject  of  which  there  were  no  adjoining 
owners.  The  judge  thought  that  the  first  point  was  of  some 
importance,  but  that  both  points  might  have  been  raised  be- 
fore the  arbitrator  ;  and  this  not  having  been  done,  it  was  too 
late  to  take  them  in  the  present  proceedings.  Judgment  was 
therefore  given  in  favour  of  tho  council,  giving  them  a  charge 
upon  the  property  for  tho  amount  of  the  apportionment,  with 
the  usual  foreclosure  directions. 


The  Di.sturbanck  of  Piwu.ic  TnoROiGHKARES. — In  con- 
nection with  the  disturbance  of  pnblic  thoroughfares,  which 
is  at  the  present  moment  being  necessitated  in  various  parts 
(jf  the  country  by  tho  comersion  of  horso  tramway  lines  into 
electrical  systems,  a  point  of  considerable  interest  camo  be- 
fore tho  Lord  Chief  Ilaron  ;iiid  a  snciial  jury  at  Dublin 
recently,  in  the  case  of  Tttajfe  v.  Dublin  aud  i^oiithcrn  Dis- 
trict I'ramn-ays  Company.  It  appears  that  when  the  company 
commenced  to  equip  the  Dublin-Dalkey  system  for  electrical 
operation  many  dilticullies  jiri  sented  themselves  in  regard  to 
tho  preparation  of  the  roadways,  partticularly  in  George's- 
street,  Kingston.     For  some  reason  or  other  it  became  neces- 
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gary  to  lower  tho  level  of  the  roadway  liore,  permission  for 
which  was  given  by  the  Kingstown  Commissionerg,  as  tho 
authority  responsible  for  the  "  management,  control  and 
maintenance  of  tho  public  streets."  Complaints  were,  how- 
ever, made  by  householders  and  shopkeepers  in  the  street,  who 
alleged  that  while  tho  alterations  were  being  effected  they 
suffered  considerable  inconvenit-nce  and  loss  of  business. 
Tho  plaintiff,  who  carries  on  bnsinesti  as  a  pnbliean  and  hard- 
ware merchant  at  50  and  51  Upper  Uoorge's-street,  Kings- 
town, claimed  £2,500  for  loss  and  damage  suffered  by  him  on 
account  of  tho  action  of  tho  company,  and  an  injunction  re- 
straining them  from  continuing  repeating  tho  alleged  injury. 
The  defence  set  up  by  tho  coinpany  was  that  they  had  acted 
with  the  permission  of  the  Kiiigsiown  Commissioners,  and  also 
that  tho  acts  complained  of  had  been  done  with  the  knowledge 
and  acquiescence  of  the  plaintiff.  Tho  Lord  Chief  Baron  held 
that  the  act  of  tho  company  in  altering  the  levels  of  the  street 
could  not  bo  justified  either  under  their  order  in  council  or 
under  the  authority  of  tho  Kingstown  Commissioners.  Under 
the  circumstances  of  tho  case,  however,  ho  refused  to  grant  a 
mandatory  injunction  to  compel  the  company  to  remove  their 
line,  but  entered  a  formal  verdict  for  tlio  plaintiff  for  Gd.,and 
directed  an  inquiry  as  to  tho  dninnpe  sustained  by  him.  His 
lordship  intimated  that  in  view  of  the  importance  of  tho 
case  he  would  give  evorj-  facility  for  an  appeal.  Tho 
principle  involved  in  the  case  is  exceedingly  important,  for 
while  it  is  very  necessary  that  the  interests  of  householders 
and  shopkeepers  should  be  well  protected,  it  is  also  a  some- 
what serious  matter  that  companies  and  local  authorities  who 
havo  been  empowered  to  carry  out  work  of  public  improve- 
ment should  bo  liable  to  bo  mulcted  in  damHges  by  every 
individual  who  may  .-suffer  temporary  loss  or  inconvenience 
not  due  to  any  negligence  or  misfeasance  on  tho  part  of  such 
companies  or  authorities. 

niGRWAV  Refaibablb  Katio.ne  Tknde.f.  :  Local  Govp.BX- 
MENT  Act,  1894,  skc.  25. — The  above  section  transfers  to 
district  councils,  as  respects  highways,  the  powers  of  an  urban 
sanitary  authority  under  sees.  14-1  to  148  of  tho  Public  Health 
Act,  1875,  which  sections  provide  for  the  execution  by  the 
last-mentioned  authority  of  tho  officer  of  surveyor  of  high- 
ways, with  all  necessary  powers  and  authorities.  Sec.  216  of 
the  Public  Health  Act,  1875,  makes  certain  provisions  as  to 
the  mode  of  providing  for  the  repairs  of  highw.ays  in  urban 
districts.  In  the  recent  case  of  Regina  v.  ^yiUinms  (North- 
ampton Assizes)  the  defendants  (who  were  indicted  by  tho 
Daventry  Rural  District  Council  for  neglecting  to  repair 
roads  which  they  alleged,  as  tenants  of  a  certain  farm,  to  bo 
liable  to  repair  rationc  teniirR),  raised  the  point  that  tho 
effect  of  the  above  enactments  was  to  relieve  them  of  such 
liability.  Tho  point  was  not  denied,  nor,  indeed,  fully 
argued,  because  the  jury  returned  a  verdict  of  not  guilty.  The 
question  must,  wo  think,  however,  be  regarded  as  an  ex- 
tremely doubtful  one,  because  the  very  section  of  the  Act  of 
1894,  which  was  quoted  on  behalf  of  the  defendants  as  sup- 
porting their  contention  (the  25th  sec),  empowers  the  district 
council,  when  a  highway  repairaltlo  rationc  lenui\e  is  out  of 
repair,  to  repair  it,  and  recover  the  expenses  from  the  person 
liable  for  its  repair.  But  however  this  may  be,  the  verdict 
must  have  been  somewhat  uf  a  surprise  to  both  sides,  as 
the  evidence  (which  was  nncontradictod)  showed  that  the  de- 
fendants had  repaired  the  roads  in  question  interruptedly 
from  18il  until  quite  recently,  and  that  up  to  1894  the  farm 
had  not  been  assessed  to  any  highway  rate.  The  jury,  how- 
ever, thongkt  that  tho  roads  had  not  been  repaired  by  the 
tenants  of  the  farm  "  by  reason  of  their  holding"  so  as  to 
make  them  liable  for  such  repair.  It  would  appe.ir  from  tho 
discussion  which  took  place  between  the  learned  judges  and 
the  foreman  that  the  jury  were  inlluenced  by  the  considera- 
tion that  an  ailverse  verdict  wouM  be  unfair  to  the  defend- 
ants, seeing  that  they  contribute  to  the  rates,  whence  the 
funds  for  the  repair  of  highways  aro  drawn. 


incapable  of  using  the  park  fijr  any  profitable  parpose,  and 
they  mnst  allow  tho  pnblio  tho  free  and  anrostrictod  luo  of 
it.     The  appeal  must  bo  diamiased. 

Public  IIeath  Act,  1875,  sec.  160:  Private  Stbiit 
Works  Act,  1892,  SECS.  24  a.nd  25:  iMiBrBETATioN  Act, 
1889,  gfc.  39 :  Ekeect  ok  AKomo.N  OF  Pbivaie  Stbket 
WoBKS  Act,  1892. — The  decision  of  Mr.  Justice  North  in  the 
case  of  Heslvn  and  laleuorth  Urban  Dittriet  Council  v.  Grant 
(noted  at  p.  C35  of  vol.  xi.  of  The  Scrvitob)  has  been  oon- 
firmed  by  the  Court  of  Appeal.  Tho  facts  of  tho  case  are  get 
out  in  our  previous  note,  and  wo  need,  therefore,  do  no  moro 
than  append  the  judgment  of  tho  superior  court.  Lord 
Justice  Lindsey  was  uf  opinion  that  tho  learned  judge  had 
arrived  at  a  right  conclusion.  When  tho  notice  nnder  tho 
Act  of  1S75  was  given  it  was  a  [wrfectly  valid  notice,  and  it 
was  in  force  nearly  three  years  before  the  Private  Streets 
Works  Act  was  applied  to  the  plaintiff's  district.  It  would 
bo  a  forced  construction  of  sees.  24  and  25  of  tho  Act  of  1893 
to  say  that  everything  done  under  tho  notice  given  under 
the  Act  of  1875  Avould  have  to  be  done  over  again.  Kven  if 
there  wore  any  doubt  as  to  tho  true  effect  of  ihuso  section*, 
that  doubt  was  removed  by  see.  38  of  tho  Interpretation  .\ct, 
1889.  Tho  true  effect  of  these  enactmenta  was  merely  that 
after  the  Act  of  1892  no  fresh  notice  could  be  given  under 
tho  Act  of  1875.     Tho  appeal  failed. 


Rating  :  Pinr.ic  Park. — The  House  of  [.orJ.s  have  con- 
firmed the  decision  of  tho  Court  of  Appeal  in  tho  ease  of 
Orcr^rcrs  of  Limbcfh  v.  Lowlnn  County  Council,  This  ease 
has  reference  to  Rrockwell  P:irk,  in  which  the  overseers  had 
assessed  tho  council  for  poor-rates,  as  beneficial  owners.  The 
Queen's  Rench  Divisional  Court  decided  in  favour  of  the 
overseers,  holding  that  the  ronncil  had  been  properly 
assessed.  Tho  Court  of  Appeal,  however,  reversed  that  de- 
cision, being  of  opinion  that  n(»  jiart  of  the  ]i:irk  could  bo  a 
Bonri'o  of  pecuniary  profit  to  the  council.  Hence  the  pre- 
sent appeal.  Tho  appellants'  contention  was  that  the  est:»te 
was  boneficlnlly  occupied  by  the  respondents,  and  that  such 
occupation  was  not  rendered  non-beneficial  by  the  fact  that 
the  property  could  not  become  a  source  o(  pecuniary  profit 
to  thorn.  The  respoiidonts,  on  tho  other  hanci,  submitted 
thiit  ilio  premises  wore  not  capable  of  yielding  a  nelt  nniiu:il 
valiio  after  tho  expenses  of  maint.'iiiiing  and  repairing  them 
had  boon  paid;  consequently,  thai  the  jmrk  was  not  liable  to 
assessment.  Tito  l.onl  Cluuioelliir.  in  giving  judt:iiient.  s;iid 
he  was  of  opinion  that  llie  paik  was  not  rateable.  Me  did 
not  think  that  there  could  be  a  rateable  occupation  by  any- 
body. "  The  public"  was  not  a  r:&tenb1o  <iecupier.  and  ho 
thought  that  one  sentence  ilisposett  of  the  case.  The  county 
council  were  merely  custodians  or  tinstees  for  tho  public, 
and  tlioro  was  no  beneficial  occupation  by  thorn.     They  were 


QUERIES    AND    REPLIES. 

Private  Strefts  Works  Act,  1892. — Mr.  Perry  Johns, 
A.M. I.C.K.,  borough  surveyor,  Maidenhead,  writes :  I  shall  bo 
glad  if  you  will  give  mo  your  opinion  on  rather  an  awkward 
point  or  two  connected  with  a  private  street  improvement  in 
a  borough  whero  tho  1 892  Act  has  been  adopted.'  An  old 
footpath,  5  ft.  in  width,  forms  a  short  cut  between  two  princi- 
pal streets  in  a  central  jwrtion  of  the  town.  It  has  been 
repaired  by  the  council  from  time  to  time,  and  is  acknow- 
ledged  to  be  a  public  path.  Some  years  sinco  the 
ofvner  of  tho  land  on  the  south  side,  bordering 
on  the  path,  when  laying  out  his  property  set  back  bis 
boundary  walls  and  building  line  so  as  to  leave  a  strip  of  land 
5  ft.  wide  between  these  and  the  old  path,  which  thus  be- 
came 10  ft.  wido  in  all.  When  dividing  his  ground  into 
parcels  he  conveys  tho  portion  of  the  strip  opposite  each 
lot  with  the  remainder,  reserving  a  right  of  way  to  tho 
several  premises  throughout.  This  5.ft.  strip  of  private  land 
or  right  of  way  tho  purchasers  sought  to  use  as  a  way  for  c.irts, 
but  not  being  of  sufficient  width,  they  encroached  in  passing 
through  on  to  the  footpath,  which  is  not  separated  in  any 
way  except  that  it  is  asphalted  and  the  strip  gravelled.  The 
council,  in  order  to  prevent  this,  erected  posts  on  their  por- 
tion at  either  end  of  the  i>assage.  Owing  to  the  cross  section 
of  the  whole  width  of  10  ft.  and  to  a  want  of  adequate  surface 
drainage,  the  whole  place  gets  flooded  in  wet  weather,  and,  as 
may  bo  supposed,  tho  private  portion  is  in  a  disgraceful  slate. 
Tho  council  wish  to  remedy  this  by  treating  the  whole  pass- 
age under  the  Private  Street  Works  Act,  1^92.  (1)  Can 
they  deal  with  tho  whole  width  of  path  now  as  a 
street  ?  (2)  If  so,  would  the  frontages  on  the  north  sido 
be  chargeable  as  well  as  those  on  the  sonth  see- 
ing that  they  abut  on  to  the  public  portion  at  present,  (3) 
or  will  the  council  havo  to  consiiler  the  private  strip  as  a  new 
"street,"  and  contribute  in  accordance  with  their  frontage  of 
public  path  on  to  it  and  the  cost  of  doing  whatever  is  neces- 
sary to  and  for  the  old  path,  (4)  or  in  what  way  should  tho 
cost  be  apportioned. 

(1)  If  the  soHtlieru  strip  of  l«nd  has  Wen  irrevocably  dMicatod  t«i 
the  public,  ro  n.s  to  become  a  hichway,  I  Bin  incUuetl  lo  tliiiik  that  it 
and  the  old  footpntli  wuuM  toccther  conslitnto  a  "  Mn-pl."  .\f*  rccftnls 
the  old  footpath,  however,  it  \vonId  appear  that  it  is  a  "  hif;h\vaj  rppnir- 
able  by  the  inliatiitHnLHAl  Ifturo,"  in  which  Cft*o  it  CMiii»>l  lie  donlt  witti 
under  this  Act.  The  now  t^trip,  however,  could  probuhly  lie  mi  defile 
with  as  "  part  of  ft  street."  (-)  I  tlunk  not.  See  riumilfait  B^'ord  <if 
H'orlcl  V.  Jtrilii\  Ltind  Comptuy.  (10,  2  H.H..  KH)  and  rvply  to  ipiery  in 
Tns  SoKvsYOK,  vol.  viii.,  p.  4i;i.  (:))  and  (I)  I  do  not  think  the  old 
path  would  l)e  consi'ierod  as  "  prcniisct*  fni'itmtc,  ivljoininc  or  nbul- 
tinjj"  so  BB  to  render  tho  (Hitiiicil  liiiblo  fls  fn»nUiucrs  in  respect  of  the 
makinjj-tip  of  tho  newRtrip  :  but  1  think  the  council  ninM  lhcaiM.dvo« 
bear  tho  oxponse  of  umkin^-iip  tho  old  footpath  and  char»re  the  oxpenao 
uf  making-up  tho  new  strip  on  tho  fronln^rs  on  the  loulh  side. 


Manhole  a.nh  Lampiiole  Coveb*:  Actiiobitt  Luntc. — 
"  District  Surveyor  "  writes :  I  should  bo  greatly  obliged  if 
you  could  advise  mo  on  the  following  matter,  either  in  your 
paper  or  otherwise.  In  a  rural  ilistrict  when>  tho  county 
council  maintain  directly  the  main  roads,  new  main  sewers 
havo  recently  been  laid  under  the  main  roads  by  the  rural 
district  council.  The  manhole  and  lamphole  covers  wero 
placed  at  tho  level  of  the  road  (which  was  rntlior  hollow  in 
places),  and  tho  roads  havo  since  been  coated  with  macadam, 
and  in  some  cases  the  covers  referred  to  were  buried.  Which 
authority  is  res|)onsible  for  niising  or  hiworing  tho  mnnhido 
ami  l;iinpht»lo  cover.^  whore  nt  roKsnry.  anil  ^^  lio  wttiild  b<» 
liublo  for  any  nccident  lliiit  might  ixvur  through  the  I'uver* 
obtruding  above  the  road  level  Y 

So?.  II.  Mlb  ptv.  (rti  -i^  •'  ■•  I  .'•'•l   i:.\.>MiM.iit    *,-t     W-.^    „r.'\  t.le*  I'mt 
main  rondn.  and  all  ' 
tliert'to,  »l.nll    (o.\cei 

of  uiAintjiiiiin:;  mid  i>  , -  . 

nnd  that  whrre  anv  *.'wi>r  it  .'IIiit  dmm  i..  iiwl  lor  i  i-^m- 

nection  with  tbu  ■lr!itiiiii;e  of  nny  umiii   nind  the  c<>  sbaU 

ronliuuu  to  hnvo  the  righto!  uiuu»;  kucli  mwqt  i>rdi-. ,  ; — .  pur- 

)>oH<.    I  think.  I.iivinc  repiid  to  Ihia  ivxtion.  tMt  Ibc  <^fUllt)  nwncil 
would  be  the  ^c^lH>n^iblo  nuthohiy  in  this  oue. 
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Points  of  Professional  Practice. 


CORRESPONDEMCE. 


44.  Ruddington   Sewage   Disposal.— Mr.  E.  W.  Ives, 

Derby,  •writes  :  As  your  correspondent,  "  Interested,"  refers 
t'6  me  in  his  letter,  which  appeared  in  your  last  issue,  will  you 
a:llow  me  to  make  the  following  statement  in  reply  thereto. 
Mr.  Walker  was  retained  by  the  district  council  to  prepare  a 
scheme  of  drainage.  He  prepared  a  pumping  scheme,  and  at 
tTie  Local  Government  Board  inquiry  stated  "  that  it  was 
impossible  to  have  a  gravitating  scheme."  This  was  taken 
strong  exception  to  by  all  the  members  of  the  parish  council, 
who  were  all  of  the  opinion  that  gravitation  was  practicable. 
I  was  instructed  by  the  parish  council  to  report  to  them  as  to 
Mr.  Walker's  statement.  I  did  so,  accompanying  such  report 
with  plan  and  estimate ;  I  purposely  kept  back  the  sections. 
...  I  was  then  instructed  to  prepare  a  complete  scheme,  with 
estimates,  plans  and  section  for  the  Local  Government  Board. 
This  has  now  been  done,  so  that  your  correspondent  need 
have  no  further  anxiety  in  the  matter. 

[We  have  taken  the  liberty  of  omitting  a  sentence  which 
did  not  seem  to  us  a  necessary  part  of  our  correspondent's  ex- 
planation. We  have  received  acnfting  from  The  Xoftingham 
Daily  Express  of  Wednesday  containing  a  report  of  a  meeting 
of  the  Basford  Rural  District  Council  on  Tuesday.  The  fol- 
lowing passage  occurs  in  the  report :  "  A  deputation  from 
the  Ruddington  Parish  Council  appeared  before  the  meeting 
with  plans  and  estimates  of  an  alternative  scheme  of  drain- 
age for  the  parish.  It  was  resolved  that  the  plans  and  esti- 
mates as  presented  and  prepared  by  Mr.  Ives,  of  Derby,  be 
sent  to  the  Local  Government  Board,  as  reqaested  by  the 
parish  council." — Ed.  The  Surveyor.] 

45.  Annual  Meetlngr  of  Municipal  Eng^ineers :  Sewage 

Treatment. —'' The  Jubilee  Bacterium"  writes :  I  read  in 
your  valuable  paper  a  report  of  the  discussion  which  took 
place  on  the  question  of  the  filtration  of  sewage  at  the  recent 
annual  meeting  of  the  Association  of  Municipal  and  County 
Engineers,  and  it  is  with  mucli  satisfaction  I  note  that  the 
practicability  of  completing  the  treatment  of  sewage  by  filtra- 
tion is  now  an  acknowledged  fact,  the  points  remaining  in 
difference  being  the  choice  of  material  and  the  method  of 
work'ng  and  utilising  same  to  the  best  advantage.  It  is  more 
than  ten  years  ago  since  the  artificial  filtration  of  sewage  was 
advocated  and  set  before  public  authorities  by  those  who  may 
truly  be  described  as  the  piotieers  of  sewage  filtration,  and  to 
whom  no  credit  has,  I  believe,  been  given.  Those  who  first 
put  the  aerating  system  of  artificial  filtration  into  operation 
have  been  strenuously  working  in  the  cause  of  artificial  filtra- 
tion, and  have  shown  that  it  could  be  and  was  an  accomplished 
fact  long  before  Mr.  Dibdin  recognised  its  feasibility ;  in 
short,  when  he  and  others  were  sceptic,  if  not,  indeed,  actual 
opponents.  For  ten  years  and  more  was  a  determined  struggle 
kept  up  by  a  small  but  energetic  body  of  workers,  who  de- 
clared that  an  artificial  filter  is  a  valuable  aid,  and  in  hundreds 
of  cases  an  indispensable  adjunct  in  sewage  purification. 
Much  criticism,  some  very  unkind  attacks,  and  almost  bitter 
feelings,  were  expressed  bj-  those  who  looked  upon  mother 
earth  in  its  natural  condition  as  the  only  practical  material 
through  which  sewage  could  with  profit  and  success  be 
filtered.  The  battle  of  the  artificial  filter  has  ended  in  a  sub- 
stantial victory,  and  the  statements  made  by  the  early  investi- 
gators in  filtering  materials  still  stand  good.  They  are  briefly 
as  follows :  The  chemical  composition  of  the  material  has 
nothing  whatever  to  do  with  its  properties  as  a  filtrant.  All 
solid  substances  which  are  insoluble  will  have  an  action  upon 
dissolved  organic  matters  flowing  over  their  surfaces.  'The 
best  filtering  material  is  that  whicli  shows  the  most  surface 
to  the  flowing  fluid  in  the  least  bulk,  providing  that  it  is  suffi- 
ciently stable  to  stand  wear  and  tear.  There  arc  two  distinct 
potentialities  in  a  filter-bed  :  1,  Direct  chemical  oxidation  by 
contact  between  the  oxygen  of  the  air  and  in  solution  and 
the  partially  broken-up  molecule  of  nitrogenous  organic 
matter  by  which  carbonic  acid  and  ammonia  are  formed,  and 
no  nitric  acid.  2,  Nitrification  by  the  vital  action  of  germs, 
either  associated  with  or  subsequent  to  No.  I.  No.  1  has 
been  proved  by  passing  paper-filtered  sterilised  sewage 
through  a  sterile  porons  material  and  measuring  the  rednc- 
tion  of  albuminoids  by  the  Wanklyn  and  cxygen  absorbed 
process.  No  2  has  been  indicated  for  tho  past  twelve  years 
and  proved  for  about  seven.  Tho  "  resp()nHibIe  advisers  of 
authorities"  ha%-e,  nn  a  whole,  .stood  by  and  watched  the 
battle  from  afar,  and  in  a  great  many  instances  neither  knew 
nor  cared  tho  le.ast  lit  tic  about  sewage  or  lis  treatuieni.  Now, 
therefore,  is  it  fair  for  these,  after  the  fight  is  finished,  to 
come  so  very  boldly  to  the  front  ?  Mr.  Dibdin  is  reported  to 
have  said  that  "  any  porous  carbon  material  answered  tho 
purpose."  1  do  not  know  whether  your  rejiflers  remember 
that  about  fourteen  years  ago  a  material  foi-  tho  filtration  of 
sewage,  called  "  porous  carbon,"  was  brought  forwarti  and 
successfully  used.  It  is  gratifying  to  see  such  men  as  Mi'. 
Dibdin  now  recommending  artificial  filtration,  and  I  think  it 
would  be  only  right  if  Mr.  Dibdin  would  admit  that  there  was 
nothing  really  new  in  his  process.  Tho  credit  of  successfully 
working  sewage  filters  should  belong  to  those  who  have  done 


it  for  the  last  ten  years,  and  not  to  those  who  are  now  be- 
ginning to  notice  what  has  been  an  accomplished  fact  for  so 
long  a  time.  With  respect  to  the  Sutton  works,  I  notice  Mr. 
C.  Chambers  Smith  states  that  the  bacteria  tank  has  been  in 
daily  operation  since  November  last,  whereas  we  understood, 
from  Mr.  Smith's  statement  in  The  Sheveyob  of  March  12th, 
that  the  Sutton  works  were  to  be  closed  to  visitors  for  six 
weeks,  during  which  time  various  alterations  were  to  be  made. 
These  alterations  I  presumed  to  be  necessary  on  account  of 
the  bad  results  obtained  from  the  bacteria  tank,  roughing 
filter  and  coke-breeze  filter,  as  shown  by  the  analytical  results 
published  in  The  SfRVEVOR  of  March  12th,  and  commented 
upon  by  various  engineers  and  others  in  subsequent  issues  of 
your  paper,  notably  by  Mr.  Greatorex,  of  West  Bromwich ; 
Mr.  Pickering,  of  Ntmeaton  ;  and  by  "  Experience."  Dr.  Keid's 
attempt  to  cast  reflections  upon  patentees  is  ungenerous ;  by 
so  doing  he  reflects  npon  Mr.  Dibdin,  who,  I  notice,  has  taken 
out  a  patent,  as  also  upon  Colonel  Ducat  or  his  son,  both 
members  of  the  Local  Government,  Board's  staff  of  inspectors. 
By  the  way,  if  at  a  meeting  of  qualified  men  any  gentleman 
poses  as  ,a  heaven-born  philanthropist,  and  tells  his  hearers 
that  he  is  dealing  with  the  sewage  problem  con  aitiore,  all  I 
can  advise  is — metaphorically — button  up  your  breeches 
pockets,  for  you  may  be  pretty  certain  he  is  trying  to  get  at 
them,  directly  or  indirectly.  Such  remarkable  phenomena 
do  occasionally  corruscate  the  horizon,  but  if  you  watch  their 
meteoric  flashes  you  will  note  that  sooner  or  later  they  turn 
up  full-blown  patentees  of  something.  Even  Dr.  Reid  him- 
self may  some  day  become  a  patentee,  like  the  borough  sur- 
veyor of  Salford,  who  now  advocates  artificial  filtration,  after 
a  long  and  bitter  opposition.  Gennine  workers,  of  course,  are 
entitled  to  the  protection  of  the  patent  laws,  and  I  trust  that 
very  little  more  will  be  said  one  against  another  as  to  inter- 
ested motives,  proprietary  material,  methods,  and  so  forth,  I 
hope  that  before  long  all  those  engaged  in  the  work  of  sewage 
and  water  filtration  will  be  recognised  simply  as  business  men 
engaged  in  a  bonn-fde  business  pursuit. 

46.  Sewage  Disposal :  Circular  Tank  System.—"  C.R. P." 

writes :  Can  any  ttf  your  readers  give  me   the  names  of  any 
places  where  the  circular  tank  system  of  sewage  disposal  is 
.  in  operation  and  how  long  they  have  been  so  ? 


A  LOCAL  GOVERNMENT  BILL  FOR  IRELAND. 


THE  POSITION  OF  COUNTY  SURVEYORS. 
The  grand  jury  of  (the    Kings  County,   Ireland,  have  re- 
cently passed  the  two  following  important  resolutions,  in  view 
of  the  promised  Local  Government  Bill  for  Ireland : — 

(1)  We,  the  grand  jury  of  the  Kings  County,  are  of  the 
opinion  that,  as  the  present  county  surveyors  have  been  ap- 
pointed by  the  Government,  after  competitive  examination, 
in  accordance  with  the  Civil  Service  system,  and  are  trained 
professional  men.  therefore,  in  the  proposed  new  Local 
Government  Bill  for  Ireland,  we  consider  that  they  should 
be  dealt  with  entirely  by  the  Government,  as  to  payment  of 
their  salaries,  pensions,  claims,  or  compensation,  arising  from 
changes  made  by  any  Local  Government  Bill. 

(2)  That  the  grand  jury  of  the  Kings  County  are  of 
opinion  that  in  any  measure  dealing  with  Local  Government, 
brought  in  by  the  (iovernmeut,  the  claims  of  the  county 
officials  should  be  considered  and  their  interests  protected. 

The  Government  undoubtedly  owe  a  deep  debt  of  grati- 
tude to  the  county  surveyors  of  Ireland,  as  they  have  practi- 
cally carried  out  one  of  the  groat  objects  for  which  the 
Government  appointed  them — viz.,  putting  down  jobbery  and 
corrupt  ion  and  acting  as  buffers  between  the  ratepayers  and 
the  Government,  because  but  for  the  care  and  vigilence 
exercised  by  them,  the  county  cess  would  have  risen  to  an 
amount  unljearable  by  the  country,  as  jobbery  and  corrup- 
tion amongst  the  ratepayers  themselves,  contractors,  and 
others,  would  ha^■e  had  no  check,  therefore  it  behoves  the 
Government  in  any  new  scheme  to  secui-e  the  interests  of 
their  oflicers  who  have  served  them  so  well  and  to  give  them 
i;he  option  of  taking  service  under  any  new  board  or  providing 
generously  for  them  if  they  elect  to  retire. 

The  grand  jnry  of  the  King's  County  are  therefore  to  be 
congratulated  on  their  sound  and  sensible  resolution.s,  which 
evince  their  appreciation  of  the  services  and  their  disposition 
to  support  the  claims  of  the  surveyors  and  ol  her  county 
officials.  Tho  county  surveyors  in  Ireland  are  appoiuted  by 
the  Guveriiuieni  uniler  the  strictest  rules  of  the  Civil  Service, 
and  tlio  anomaly  is  that  they  should  bo  left  to  be  paid  by  tho 
ratejiayers,  with  whom,  from  the  nature  of  their  duties,  they 
are  frequently  brought  into  collision.  The  whole  of  the 
executive  business  of  Irish  counties  is  in  the  hands  and  under 
the  control  of  tho  county  surveyor,  and  they  have  often  to 
manage  the  works  with  very  inadequate  means  at  their  dis- 
posal. Their  task  is  an  arduous  and  difficult  one,  and  the 
manner  in  which  it  has  been  carried  out  in  the  past  is  tho 
secret  of  the  success  of  the  Irish  grand  jury  system,  as  pre- 
vious to  the  appointment  of  county  earveyors  the  system  was 
of  the  worst  and  most  corrupt  character. 
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Municipal  Work  in  Progress  and  Projected. 


The  London  Oonnty  Council,  as  will  be  seen  below,  have  ad- 
journed till  October,  but  before  lireakinp  np  thoy  decided  to 
entrust  n  very  oonBiderable  Huiuiiiit  of  work  to  the  reccmttti- 
tuted  Works  Department.  lir:idford,  Briilgwater,  Hristol, 
Cheltenham,  Coventry,  Pembnike  and  other  iilaceB  Kupply 
informatinii  :ist'.  iiii|iiirtrini  I'l.'i'-oli'il  «•  il:~ 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

Tuesday  was  the  last  im  lIihk  prior  to  ilie  reccsB,  so  the 
members  zenUmsly  crowdiil  .is  much  business  a-:  possible 
into  the  sittin;;.  Kxocpt  in  conimitteo  the  council  won't  have 
a  clianco  of  doin;;  any  niori)  work  until  October  5th.  Our 
renders  will  no  doubt  observe  with  interesi  the  reluctance  of 
the  council  to  part  with  Mr.  Dibdin.  As  to  the  Works  De- 
partment, it  is  (,'ratifyinK  to  find  that  as  reconstituted  tho 
majority  of  the  members  are  in  favour  of  giving  it  a  fair  trial. 

ioans. — Upon  the  recommendation  of  the  Finance  Com- 
mittee, it  was  agreed  to  lend  the  Islington  Vestry  ,C7,000  to 
"defray  the  cost  of  an  electric  light  installation  at  Eden-grove, 
and  £40,450  for  electric  lighting  purposes;  tho  Strand  Dis- 
trict Board  £'2,100  for  wood  anil  asphalie  paving;  and  the 
Fnlham  ttuardians  £1,900  for  alterations  at  the  relief  offices 
and  the  workhouse. 

The  Chcmiit. — Upon  tho  recommendatioi)  of  the  General 
Purposes  Committee,  it  was  decided  to  vary  tho  resolution 
respecting  Mr.  Dibdin's  resignation  so  as  to  retain  his  services 
until  October  31st. 

Proposed  Park  for  Wandsreorth.— Tho  Parks  Committee 
having  ascertained  that  the  plot  of  land  by  the  side  of  the 
Thainos  near  Putney  bri'lge  can  be  jiurchascd  for  £'31,. 300, 
recommended  the  council  tu  jiurchaso  it  arid  nuiintain  if  as 
an  open  space,  the  district  to  contribute,  by  subscription  .ind 
rates,  half  the  cost.  The  plot  of  land  in  questiim  covers  an 
area  of  about  20  acres,  and  has  a  river  frontage  of  over 
1,456  ft.  Tho  recommendation  of  the  commiiteo  «;vs  agreed 
to  amid  cheers  from  botli  sides  of  the  council. 

Eleetric  Liyht  oii  the  Emhatikmcnt. — The  Jlighways  Com- 
mittee reconimonded  that  they  should  be  authorised  to  invite 
tenders  by  ])ublic  advcrliscnicnt  for  tlio  erection  of  the 
generating  station,  and  for  the  supply  of  tho  neccEsarv 
machinery,  mains,  lamp  standards,  and  oilier  plant  for  the 
electric  light  installation  for  the  Victoria-embankment  and 
Westminster  and  W.aterloo  bridges.  This  matter  was  referred 
back  to  tho  committee. 

Pepairs  to  the  Kmhunkmciit. — The  same  committee  also 
recommended  that  they  should  lie  anthorisod  to  invite  tenders, 
by  public  advertisement,  for  the  execution  of  the  necessary 
repairs  to  tho  carriageway  of  the  Victoria. embankment  ;  and 
that  tho  committee  bo  authorised  to  accept  the  tender  which 
it  may  consider  most  advanttigcous  to  the  council,  and  to 
enter  into  a  contract  on  behalf  of  the  council  for  the  execu- 
tion of  tho  work.     This  was  agreed  to. 

The  Old-atrect  ntid  GosivcU-roiid  Improvement. — ^The  Parlia- 
mentary Committee,  in  reporting  upon  this  matter,  recom- 
mended that  if  the  negotiations  with  Messrs.  Moreland  & 
Son,  who  have  property  on  the  line  of  route,  were  successful 
the  Bill  should  be  proceeded  with,  and  if  not,  should  be 
abandoned.     This  w;i8  agreed  to. 

The  Corporation's  Proposed  Light  JJnidio?/.— The  Parlia- 
mentary Committee  submitted  a  lengthy  report  on  this 
matter,  in  which  they  recommended  tho  council  to  instruct 
the  Parliamentary  Committee,  in  conjunction  with  the  High- 
ways Committee,  to  ojipose  the  confirmation  of  an  order  for 
the  construction  of  a  light  railway  in  connection  with  the 
corporation's  London  Foreign  Cattle  Market,  Deptford.  After 
a  discussion  the  recommendation  of  the  committee  was 
adopted. 

The  Water  Qucation. — The  council  again  resumed  its  con- 
sideration of  the  water  question,  when,  upon  the  recommenda- 
tion, "That  the  management  of  the  water  supply  shouhl  bo 
effected  either  (1)  by  tho  London  County  Council  supplying 
its  own  area  directly  and  outside  authorities  in  bulk  at  a 
fixed  price,  or  (2)  by  the  London  County  Council  supplying 
its  own  area  only,  and  theoutsidi*  authorities  authorities  sup- 
plying their  areas,  or  (3)  by  a  now  body  supplying  directly 
the  whole  area,  and  both  within  and  without  the  county,"  Dr. 
Cooper  moved  to  omit  all  the  words  after  "  areas  "  jnst  before 
figure  (3).  This  was  carried.  Tho  council  then  resolved, 
without  opposition,  "That  if  I  lie  iindcrlnkinga  of  the  wati'r 
companies  are  nitt  aeipiired,  it  is  essential  that  elTcctiv*^ 
poH'ers  of  control  slinuhl  be  gr\i,-n  (o  the  county  cnuncil.  ami, 
further,  that  the  |iositiini  of  ilu*  cnmpanies  should  be  recon- 
sidered and  the  law  amended,  parlicularly  as  regnids  their 
power  to  make  and  recover  rates  and  charges  and  divide 
profits,  and  their  obligations  respecting  the  supply  of  water." 

The  Works  Ih'i^iirtmriit. — The  Housing  Committee  sub- 
mitted a  report  recommending  that  the  works  depiirtimnt 
should  be  invit.e<l  to  carry  out  the  work  of  road  and  sower 
making  on  the  Millbunk  prison  site,  tho  estimated  cost  being 
£11.653.  This  was  agreed  to  after  adiseusbion.  Thecouncil 
then  proceeded  to  discuss  proposals  of  the  same  committee 
that  the  Works  Department  sboold  be  given  the  oppoitunity 
of  doing  460,000  worth  of  bnilding  works.     A  iuppl«m»nt«l 


report  Babmitted  by  tho  committM  ibowecl  that  the  nuiager 
had  declined  to  do  a  number  of  the  works  at  the  estimated 
cost,  and  Lord  Onslow  move<l  as  aa  amendment  that  the  com- 
mittee should  bo  authorised  te  iovito  taDdoni  for  the  work 
without  further  consulting  the  works  manager.  This  amend- 
ment was  lost  by  a  majority  of  five.  The  result  whs  received 
with  lend  cheers  from  the  ProgroHtivo  benches  ;  and  it  was 
then  ilccided  to  submit  all  the  works  on  this  particular  site  to 
the  manager  before  advertising  for  tenders.  .A  not  her  amend- 
ment of  a  similar  charncicr  was  submitted  in  rocpoot  to 
particul  ir  building  work  on  the  Boundary-street  area.  This 
was  also  lost,  and  the  recommendations  of  the  committee, 
which  proposed  to  give  the  Works  De|>artmeut  the  privilege 
of  doing  the  work  at  the  estimated  cost,  was  agreed  to. 

readers. — The  Improvement  Committee  reported  that  the 
following  were  the  tenders  received  for  the  reconstruction  of 
Highgate  archway  :  P.  A.  Jackson  A-  Son,  £24,035  ;  K.J.  Ash- 
well,  £25,4(J3  ;  Charles  Wall,  £25,626  ;  Pcdrctte  A-  Co., £27,2.52  j 
Thames  Ironworks  Company,  £20,254;  T.  Adams,  £32,129; 
J.  ChesBum  &  Sons,  £32,360.  The  tender  of  Mr.  Oliaa. 
Wall  was  accepted. 

CITY  COMMISSION  OF  SEWERS. 

\  meeting  i»f  ilie  ciFtiii  ^\ii>  iit-id  i-n  Tui-oda^^,  when  cerioin 
minutes  and  correspondence  with  regard  to  the  action  of  the 
post  office  authorities  in  laying  tubes  for  tho  nse  of  the 
National  Telephone  Company,  and  which  recommended  that 
the  Postmaster. General  should  bo  informed  that  tho  commis- 
sioners  did  not  see  their  way  to  rela.x  or  vary  the  conditions 
nndor  which  they  were  prepared  to  comply  with  applioMions 
for  jiermission  to  open  the  public  ways  of  tho  City  for  tele- 
graphic purposes  were  approved. 

VESTRIES   AND   DISTRICT   BOARDS. 

Bermontlsoy.  -i-'ii  tlie  lecjniDiMi'laU'jii  ., f  th-  Klectrio 
Lighting  Committee  the  vestry  have  decided  to  oppose  appli- 
cations of  the  County  of  London  and  Tirusli  Provincial  Elec- 
tric Lighting  Company  and  the  Bourne  and  Grant  Electric 
Sujiply  Company  for  provisional  orders  to  supply  electrical 
energy  for  public  and  jirivate  jnirposes  in  the  parish.  It  has 
also  been  decided  to  apply  to  the  London  County  Conncil  for 
a  loan  of  £3,000  for  the  carrying  out  of  wood  and  other 
paving  works  at  Abbey-street  and  St.  James's-road. 

Greenwich.- The  following  tenders  have  been  accepted  : 
For  paving  the  roaihvay  of  a  portion  of  Bridge-street — 
Messrs.  J.  Mowlem  A  Co.,  Norway  granite  cnbes.  143.  6d. 
per  yard  super. ;  Guernsey  channel  stone,  6s.  lOd.  per  yard 
linear.  The  tender  of  Messrs.  E.  H.  B.ayley  &  Co.,  New. 
ington-causeway,  S.E.,  has  been  accepted  for  the  supply  of 
two  new  water  vans  at  £36  per  van.  Messrs.  Mowlem  i  Co. 
have  been  entrusted  with  tho  work  of  forming  and  paving  as 
a  new  street  the  portion  of  Ilumber-road,  from  Ruthin-road 
to   Myeena-ioad,  for  tho  sum  of  £187. 

Newington. — The  vestry  have  adopted  (he  artesian  well 
system  for  supplying  the  extensive  and  commodious  baths 
and  washhouses,  recently  erected  by  them  at  Manor-place, 
Walworth-road,  with  the  large  amount  of  water  daily  re- 
quired. One  of  the  two  wells  which  it  was  found  necessnrv, 
to  bore  h.as  been  completed  by  the  contractors,  Messrs.  Neill 
&  Booth,  of  Peartree-street,  Goswell-road,  K.C.,  to  a  depth  of 
352  ft.  On  testing  the  supply  ut  this  depth  it  was  found  to 
be  fully  5,000  gallons  per  hour,  this  amount  being  obtained 
with  only  a  small  reduction  of  head  in  tho  borehole.  Pumps 
are  being  supplied  by  the  coutraetors,  of  their  own  make  and 
special  deep  well  typo,  and  much  satisfaction  has  been  ex- 
pressed by  the  vestry  at  the  excellent  result  of  the  boring, 
which  has  fully  borno  out  tho  forecasts  of  those  entrusted 
with  the  work.  Tho  water  is  fairly  soft  in  character,  and  it 
will  prove  a  good  water  for  laundry  and  steam  boiler  pur- 
poses. It  comes  from  the  fiinty  chalk,  and  its  purity  is 
assured  by  a  thick  stratum  of  overlaying  clay,  through 
which  no  surface  water  can  ponotrnto.  It  is  interesting  and 
satisfoctory  to  know,  especially  when  wo  remember  tho  com- 
paratively recent  scarcity  of  water  in  London,  that  tho  sup- 
ply of  pure  water  in  the  future  is  likely  to  l>ecomo  more  and 
more  abundant  and  assured,  owing  to  the  increasing  unmber 
of  artesian  wells,  which,  year  by  year,  are  lieing  liored 
throughout  the  kingdom. — The  plan  anil  I'stimatc  prepared 
by  tlu>  engiiu-er  of  the  Londtui,  Chatham  and  Duver  Railway 
Company  for  tho  extension  of  the  lonrliiig  doi-k  at  the  Uiwn 
de(iot,  anil  for  tin*  construction  of  the  necessary  bridgu  in 
connection  thenwilh,  have  been  approved  by  the  vestry,  and 
it  has  been  deciiled  to  make  an  application  t(t  tho  London 
County  Conncil  for  the  sanction  to  a  loan  of  £2,2!H>  to  cover 
the  cost  of  further  improvements. 

St.  Pancras.  -On  Ihursiluy.  Mr.  Dixon,  rliaiini.in  of  the 
I'ailianii  iilai  \  fomniitlee,  fornialK  oii'ned  the  new  bridge 
in  King's-road  ncjir  till*  Miillaml  Uailway.  The  foundation 
stone  was  laid  a  few  months  ago  by  Sir.  W«.'teoli&ll,  J.r., 
l.c.c,  the  chairman  of  the  vestry.  The  work  has  bc<'n  aci-om- 
plished  withoat  the  imposition  of  a  single  )icnny  to  the  rale- 
payers,  and  the  new  bridge  improves  in  a  n>markablu  manner 
the  main  artery  between  the  north  and  sonth  of  this  vast  area. 
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St.  Saviour's. — Mr.  Norrish,  the  surveyor,  states  that  by 
the  adoption  of  the  meter  system  for  road  watering  the  board 
is  saving  £100  per  year,  while  they  are  still  using  more  water 
than  formerly. 

PROVINCIAL  AND   GREATER   LONDON 
AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

BeCOleS. — Having  found  tho  incandescent  f,'as  li^jhting 
nnsatisfactory,  the  town  council  have  appointed  a  committee 
to  prepare  a  report  on  the  question  of  electrically  lighting 
the  town. 

Boston. — On  Monday  morning  the  water  main  at  New 
Bolingbroke  burst,  and  as  there  is  no  duplicate  main  the  com- 
pany had  no  alternative  but  to  shut  off  the  supply  from  tho 
whole  town,  which  for  a  time  remained  waterless.  Great 
inconvenience  was  caused. 

Bradford. — The  Gas  and  Electricity  Supply  Committee 
have  decided  to  recommend  tho  town  council  to  apply  to  tho 
Local  Government  Board  for  power  to  borrow  an  additional 
sum  of  £.50,000  for  the  extension  of  the  electricity  supply. 

Bridgwater. — The  town  council  have  adopted  a  report  by 
tho  Lighting  Committee  in  favour  of  lighting  the  borough 
bv  electricity  on  tlie  low-tension  sj'stem,  at  an  estimated  cost 
of  £14,672.  Application  is  to  be  made  for  a  provisionnl  order 
as  soon  as  possible. 

Bristol. — An  inquiry  was  held  last  Friday  in  reference  to 
an  application  for  sanction  to  a  loan  of  £58,000  for  street  im- 
provements and  one  of  £7,0G0  for  tho  purchase  of  the  public 
baths. 

Burnley. — VarionB  extensions  to  the  electric  mains  in  cer- 
tain of  tho  ihoroughfaros  are  to  bo  carried  out,  at  a  cost  of 
£2,000. 

Canterbury. — At  the  last  town  council  meeting  the  tender 
of  the  Ashford  Saw  Mills  Company  was  accepted  for  the  con- 
struction of  an  oak  park  fence  around  the  land  at  the  sana- 
torium, at  a  price  of  £299  17s.  4d. 

Clieltenham. — Colonel  Hasted,  r.f.,  and  Mr.  P.  G.  Smith 
held  an  inquiry  recently  into  tho  application  of  the  corpora- 
tion for  Fanction  to  borrow  £50,000  for  tho  purpose  of  erect- 
ing municipal  offices  with  town  hall,  and  knrsaal  wiih  pump- 
room  and  baths,  on  tho  site  of  the  present  winter  garden. 

Chester.— It  was  agreed  at  the  last  meeting  of  tho  council 
to  hold  a  special  meeting  at  an  early  date  to  consider  the 
tenders  for  the  restoration  of  tho  council  chamber,  Ac,  gutted 
by  fire  some  time  ago. 

Chrlstcliurctl. — The  Local  Government  Bo.ird  have  de- 
clared all  that  portions  of  tho  rivers  Stonr  anil  Avon  abovo 
the  Haven  House  to  be  rivers  within  the  meaning  of  the 
Rivers  Pollution  Act. 

CoiClieSter.—  The  following  tenders  for  the  erection  of  a 
new  pavilion  and  keeper's  house  on  the  recreation  ground 
were  recently  considered  by  the  council :  Mr.  G.  Farran, 
£1,016;  Mr.  C.  B.  Orfeur,  £9.50;  Mr.  G.  Bowles,  £940; 
Messrs.  G.  Grimwood  &  Sons,  £940 ;  and  Messrs.  Everett  & 
Son,  £893.  It  was  unanimously  resolved  to  accept  the  last- 
named  tender  subject  to  the  Local  Government  Board  sanc- 
tioning tho  borrowing  of  an  addition.al  sum  of  £293,  the 
amount  at  present  sanctioned  being  £600. 

Coventry.— Consideration  of  the  following  report,  which 
was  presented  at  the  last  meeting,  has  been  adjourned  for  a 
month  :  "  That  tho  electric  lighting  works  bo  extended  by 
tho  addition  of  one  300  K.W.  steam  alternator  with  the  neces- 
sary addition  to  tho  engine-room,  switch  bo.ard,  A'c,  and  that 
at  the  same  time  additional  stores  and  tools  bo  provided,  a 
sewer  laid  across  the  canal  to  provide  for  the  i)roper  drainage 
of  the  site  of  the  works,  and  a  railway  siding  put  in  for  the 
convenience  of  coal  supply,  at  an  estimated  total  cost  of 
£8,000.  An  application  will  be  made  for  saction  to  a  loan  of 
£37,9tX)  for  the  .above  purposes,  and  for  the  laying  of  mains 
through  about  7,  miles  of  streets,  and  the  illumination  of 
other  thoroughfares  by  means  of  arc  lamps.  \t  the  same 
meeting  the  council  decided  to  accept  the  tender  of  Mr.  C.  W. 
Barber,  at  £195,  for  the  erection  of  a  new  wniting-room,  and 
for  builders'  work  in  connection  with  alterations  to  the  hot- 
water  supjily  at  tlie  baths.  The  tender  of  Messrs.  Messenger 
&  Co.,  at  £185,  for  improving  tho  heating  of  the  swimming 
baths,  itc,  was  also  accepted. 

Droitwich. — The  Gas  Committee  liavo  resolved  to  reduce 
the  iirico  of  gas  4d.  per  1,0(X)  cubic  feet. 

Hastings. — Recently  the  question  of  the  purchase  of  tho 
Electric  Light  Company's  undertaking  came  finally  before 
tfio  town  council,  and  the  matter  was  settled.  The  under- 
taking will  accordingly  be  taken  over  at  an  early  date. 

Keighley.-  The  contract  for  tho  supply  of  gas  pipes  and 
castings  h.as  been  let  to  Messrs.  Clapham  Brothers,  Limited. 

Lichfield. — A  lighting  contract  has  been  arranged  between 
the  gas  company  and  the  city  council.  There  are  251  lamps 
to  be  lighted,  and  the  rate  per  ordinary  lam])  is  £1  13s.  lOd., 
tho  time  being  from  the  last  Saturday  in  August  to  the  last 
Saturday  in  April. 


Liverpool. — The  Tramways  Committee  have  decided  to 
present  a  report  recommending  the  construction  of  tram  lines 
from  St.  James's  Church,  past  the  Custom  House,  up  Park- 
lane  and  through  Warwick-street  to  Prince's  Park  g,ates.  Tho 
cars  will  be  propelled  by  electricity  on  the  overhead  system. 

Lymington. — By  an  nnanimons  vote  the  town  conncil 
have  resolved  to  apply  for  a  provisional  order  for  the  electric 
lighting  of  tho  town.  This  decision  is  an  answer  to  a  notice 
from  the  local  Electric  Lighting  Company  of  its  intention  to 
apply  for  statutory  powers. 

Middlesbrough. — An  application  will  shortly  be  made  for 
sanction  to  a  loan  of  £11, -500  f»r  the  extension  of  the  sana- 
torium. 

Pembrolie. — A  Local  Government  Board  inquiry  was  held 
recently  into  an  application  for  sanction  to  borrow  a  sum  of 
£17,600  for  the  sewerage  of  Pembroke  Dock  and  £6,3(X)  for 
the  sewerage  of  the  town. 

Portsmouth. — On  the  17th  inat.  the  council  decided  by  a 
practically  unanimous  vote  to  give  notice  to  acquire  the  local 
tramways,  which  are  now  owned  by  the  Provincial  Tramways 
Comp.iny.  The  actual  cost  of  purchase  by  arbitration  is  esti- 
mated at  £100,(X)0. 

Scarborough. — A  lighting  contract  has  been  arranged  for 
the  year  between  the  town  council  and  the  gas  company. 
The  company  will  supply  gas  at  26.  IJd.  per  1,(X)0  enbie  feet, 
and  will  light,  extinguish,  clean  and  maintain  all  the  lamps 
on  the  same  terms  as  formerly. 

South  Shields. — -An  inquiry  has  been  hold  relative  to  an 
application  for  permission  to  borrow  £1,9(50  for  the  purpose 
of  extending  and  improving  the  parks. 

Sunderland. — it  has  been  decided  to  reconstruct  the  Hen- 
don-ri.tad  hatlis  and  washhouses  in  accordance  with  plans 
submitted  by  the  borough  surveyor,  at  an  estimated  coat  of 
£7,000. 

Waisall. — The  town  clerk  has  been  instructed  to  oppose  an 
application  of  the  Midland  Electric  Corporation  for  a  pro- 
visicmnl  order  to  supply  electricity  within  the  borough. 

Windsor.  —  A  proposal  is  being  considered  by  the  town 
council  I'or  the  erection  of  a  reservoir  at  their  waterworks  at 
Tangier  Islands,  Eton,  with  a  view  of  obtaining  a  constant 
supplj'  of  water  at  all  hours  during  the  day  and  night.  A 
large  quantity  of  water  is  used  on  the  roads  in  the  morning 
aid  if  a  reservoir  is  constructed  tho  supply  for  domestic  pur- 
poses will  be  lessened. 

Wolverhampton. — X  profit  of  £5,262  has  been  reported  by 
tho  Waterworks  Committee. 

URBAN   DISTRICT   COUNCILS. 

Braintree. — -Vn  inquiry  has  been  held  respecting  an  appli- 
catiou  for  sanction  to  a  loan  of  £6J0  fur  hospital  purposes. 

Broadstairs  and  St.   Peter's.-— The   application  of   the 

Bonrno  and  Grant  Electric  Lighting  Company,  Limited,  for 
powers  to  supply  electric  light  and  energy  in  the  district  is 
to  be  opposed  by  tho  district  conncil  in  Parliament. 

Gainsborough. — The  tender  of  Mr.  B.  Roberts,  Gains- 
borough, has  been  accepted  by  the  district  conncil  for  tho 
construction  of  an  open  service  reservoir,  tho  amount  being 
£3,500.  Mr.  Roberts'  tender  was  also  accepteil  for  laying 
about  a  mile  of  14-in  main,  tho  amount  being  £550.  Tho 
Stanton  Iron  Company  have  also  secured  the  contract  f(T 
236^  tons  of  cast-iron  pipes  at  £4  12s.  for  straight  and  £8  10s. 
for  special  pipes,  the  total  being  £1,087. — Tenders  will 
shortly  be  invited  for  building  a  water  tower,  50  ft.  high,  to 
the  tank  floor  levul. 

Cooie. — Tho  accounts  of  the  gas  and  water  undertakings  of 
the  district  council  for  the  past  year  show  a  nett  profit  of 
£4,019.  In  the  three  months  which  have  since  elapsed,  there 
has  boon  realised  a  nett  profit  of  £1,096  on  gas  and  £456  on 
on  water.  After  payment  of  the  principal  and  interest,  as 
well  as  other  charges,  there  remains  a  nett  balance  of  £4,583. 

Hinckley. — -\n  inquiry  has  been  held  relative  to  an  appli- 
cation for  sanction  to  a  loan  of  £9,500  for  gasworks  purposes, 
£1,600  for  the  carrying  out  of  sewerage  works,  and  £6(X)  for 
fire  brigade  purposes. 

Hornsey. — The  district  council  resolved  to  extend  the  in- 
candescent gas  lighting  in  their  district  at  their  last  meeting. 
It  was  stated  that  the  total  cost  of  lighting  the  whole  parish 
by  this  system  would  only  mean  an  increase  of  £40  per  year. 
— The  conncil  have  agreed  to  a  recommendation  that  the 
carriageway  of  a  jKirfion  of  Broadway  be  paved  with  asphalte, 
and  that  an  application  be  made  to  tho  Local  Government 
Board  for  sanction  to  borrow  the  estimated  amount  of  tho 
cost.  It  has  also  been  decided  to  pavo  a  portion  of  tho 
carriage  way  of  Turnpike-lane  with  tho  same  material  and  to 
make  an  apiilication  for  saTiction  to  the  borrowing  of  the 
nc'cess.-iry  money. 

Llandudno.  — Tho  annual  accounts  of  tho  gas  and  water 
works  wore  submitted  at  a  recent  meeting  of  tho  district 
council.  The  gas  undertaking  showed  a  profit  of  £1,358; 
and  the  coniniittoe  recommended  tliat,  instead  of  reducing 
tho  price  of  gas,  the  charge  for  hire  of  meters  bo  abolished. 
Tho  water  department  showed  a  loss  of  £199,  as  compared 
with  £608  last  year,  and  the  amount  received   from  outside 
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diatricts  was  £456  less  than  iu  1895-0.  Tlie  engineer  pre- 
sented an  umendcd  eslimati'  for  carryini?  out  the  tirat  portion 
of  the  scheme  for  the  extonaion  of  water  mains,  amounting  to 
£8,631,  and  the  elcrk  was  instructed  to  apply  for  power  to 
borrow  thi'  nmniv  reipiiri'il.      Tlio  reports  were  adopted. 

Mablethorpe.  — It  has  boon  deciiled  to  spend  £1,000  in 
constnirtinj,'  a  new  promeimde  and  in  carrying  out  otlier  im- 
provumenta  on  the  sand  liills  faring  tlio  sea.  The  erection 
of  a  sea  wall  is  also  coMlemplaled,  as  well  as  the  provision  of 
suitable  acconimodalion  for  visitors. 

Padiham. — A  s|)ccial  meeting  of  the  district  council  was 
licld  on  July  22nil  for  the  purpose  of  considering  the  question 
of  applying  to  the  Local  Governniotut  Hoard  for  power  to 
borrow  £26,tlOO  for  the  eonatructiim  of  gasworks.  After  a 
long  discussion,  a  resolution  to  the  effect  that  the  application 
should  bo  made  was  carried  unanimously,  on  the  understand- 
ing that  when  the  necea.sary  powers  are  obtaincil  the  scheme 
should  be  further  considered. 

Porthoawl. — At  a  I>ocal  fiovcrnment  Board  inquiry,  held  on 
Saturday,  Mr.  Dolly,  the  auditor,  decided  to  surcharge  a  water 
diviner's  fee  of  £17  to  the  council. 

Ripley. — Au  inquiry  has  been  held  respecting  an  applica- 
tion of  the  council  for  sanction  to  a  loan  of  £2,7.'>0  for  pur- 
poses of  water  supply  and  £I.")U  for  private  street  improve- 
ments. 

Spalding.  —  An  inquiry  has  been  held  into  an  application 
for  siiiulioii  to  a  loan  of  £3,  KKJ  for  improvements  at  the  corn 
e.vchange  and  butler  market  and  £300  for  the  purchase  of  a 
steuni  roller. 

Staines. — A  Local  Government  Board  inquiry  has  been 
huKi  into  an  applicution  of  the  district  council  for  sanction  to 
bonoiv  a  i'uiiher  sum  of  £;i,oi)0  for  sewerage  purposes. 

TottOnham. — Mr.  11.  11.  Law,  one  of  the  inspectors  of  the 
Local  Government  Board,  hold  an  inquiry  on  July  20th,  in 
respect  of  the  application  of  the  district  council  for  permis- 
sion to  borrow  £1,800  for  the  extension  of  the  water  mains 
and  hydrants.  There  was  no  opposition,  it  being  stated  the 
works'were  rendered  necessary  by  reason  of  tho  add  tional 
iiamberof  the  buildings  in  the  district. 

Urmston. — The  clerk  was  authorised,  at  a  meeting  of  the 
district  council  on  Tuesday  week,  to  apply  to  the  Local 
Government  Hoard  far  sanction  to  borrow  the  sum  nf  £;i,400 
to  enable  the  Joint  Drainage  Committee  to  carry  out  cert«in 
works  of  improvement  on  their  sewage  farm.  'J'ho  money 
will  bo  raised  partly  by  the  council  and  partly  by  the  liaitoH 
Uural  District  authorities,  who  co-operate  with  them  in  the 
drainage  of  the  two  localities. 

Winsford. — A  Local  Government  Board  inquiry  has  been 
held  by  Lieut.-Colonel  A.  C.  Smith,  R.K.,  with  respect  to  an 
application  made  by  the  district  council  for  the  borrowing  of 
£1,477  for  public  and  private  roads,  and  £5u0  for  recreation 
ground  purposes. 

RURAL   DISTRICT  COUNCILS. 

Basford.  — rians  and  e5tim:ilcaor  a  proposed  scheme  of 
Bowerago  and  sewage  ilisposal  for  tho  parish  of  Cossall  were 
submitted  to  the  council  on  Tuesday  by  Mr.  Herbert  Walker, 
who  estimated  the  cost  of  the  work  at  £2,400.  The  plans  and 
estimates  were  api)roved,  :ind  it  was  decided  to  make  an  ap- 
plication for  sanction  to  borrow  n  sum  of  £2,.5t»0  for  tho 
carrying  out  of  the  scheme.  -A  deputation  attended  from  tho 
Uiuidingtim  Parish  Council  with  plans  and  estimates  of  an 
niturnative  schome  of  drainage  for  that  parish.  It  was  nlti- 
matoly  resolved  that  those  prepared  by  Mr.  Edward  Ives,  of 
Derby,  be  lai<l  before  the  Local  (iovernment  Hoard,  as  requested 
by  the  parish  council. —  A  report  was  read  on  tho  question  of 
tho  provision  of  a  supply  of  water  for  the  parish  of  Gotham, 
and  Messrs.  G.  Ilodson  &  Sons.  Loughborough,  were  appointed 
to  prepare  plans  and  estimates  based  on  such  a  report. 

Blackwell. — .\rtingon  the  surveyor's  advice,  it  was  recently 
decided  to  construct  tillers  at  I'inxton,  Wosthouses  and  Tib- 
shelf  outfall  works.  —  .\t  the  »amo  meeting  iiiatructions  wero 
given  for  the  fixing  of  name  plates  to  twenty-eight  streets  in 
South  Normaiiion,  and  for  llie  connecting  i^f  Tibshelf  reser- 
voir witli  Mansfield  pumping  station  by  telephone. 

Castle  Broniwlch. — An  in<iuiry  lias  been  lield  with  respect 
to  an  application  for  sanction  to  a  loan  of  £2,000  for  works 
of  sewerage. 

Chapel-en-le-Frlth. — The  council  huvo  decided  to  make 
an  application  fur  sanction  to  a  loan  of  £l,.S(iO  for  works  of 
Howerago. 

Doncaster, — The  tender  of  Mr.  R.  W.  Ibbottson,  llkley, 
has  been  accepted,  at  £1,082,  for  the  execution  of  certain 
works  of  sewerage  at  Thurnscoe. 

EaSlngtOn. — A  Local  Government  Board  ini|uiry  has  been 
hold  respecting  an  apidication  for  HHiiction  to  carry  out  cer- 
tain wcirks  of  water  supply  for  Wingat*?  Mill,  Wingate-lane, 
and  High  Wlieatley  Hill.  The  engineer  is  Mr.  1).  Balfour,  of 
Newcttbtle-on-Tyne. 

COdStOn. — The  district  council,  at  a  meeting  held  on  tho 
2:ir<l  innt.,  had  under  ccmsidemlinn  tho  scheme  prepared  by 
Mnesrs.  Fairbank  A  Son,of  York  and  Westminster,  for  the  sewer- 
age and  sewage  disposal  of  LimpslioldjUldoud  New  Uxted,  New 


Holland  and  Broadham  Green,  and  approved  of  same,  and  are 
applying  to  the  Local  Governraont  Board  for  a  loan  of  £9,2'X) 
to  carry  out  the  propo8e<l  works.  The  "•optic  "  tank  process 
of  sewage  disposal  will  be  adopte<l. 

Knaresborough.— A  Lood  G.)vernmout  Board  inquiry  wai 
held  by  Mr.  \V.  <).  Meade-King.  M.INsT.C.I!..  as  to  sanction  to 
a  scheme  of  main  sewerage  and  sewage  disposal  for  Hilton, 
Harrogate,  for  the  district  council.  There  was  no  opposition 
to  the  scheme,  which  has  been  designed  by  Mr.  IJ.  Bnlfoar, 
M.I.vsT  C.K.,  K.G.s,,  of  Newcastle-on-Tv lie,  and  consistsof  main 
sewers  to  provide  for  the  development  of  the  district,  which 
will  all  converge  to  U  acres  of  land  laid  out  on  the  broad 
irrigation  principle,  tho  sewage  being  first  precipitated  with 
aluuiino-ferric  in  large  tanks.  Tho  effluent  is  to  discharge 
into  the  river  Nidd. 

Langport.— Tho  Local  Government  Board  have  stated  that 
they  intend  to  hold  an  inquiry  into  the  council's  apjilicutioD 
for  sanction  to  a  loan  of  £2,<KJ0  for  works  of  water  supply. 

Liskeard. — The  Local  (iovernment  Board  have  signified 
their  intention  of  holding  an  in(|a!ry  into  an  application  for 
sanction  to  a  loan  of  £3,50U  for  works  of  water  snpply. 

Lichfield. — A  Local  Governinent  Boanl  inquiry  has  been 
htdd  with  respect  to  an  application  for  Kanction  to  a  loan  of 
£2,t3O0  for  works  of  suworai.'t'  and  sowage  disposal. 

SCOTLAND    AND    IRELAND. 

Ayr. — Various  (!iteiisiuiis  of  ihu  m.iiiis  aii>i  the  adtiption  of 
incaudoscent  electrit!  lighting  for  lighting  certain  streets,  as 
recommended  by  tho  electrical  engineer,  Mr.  Fuller,  have 
been  agreed  toby  tho  town  council.  Tho  old  gas  lamps  will 
be  used  for  the  incandescent  electric  fittings,  and  arc  lamps 
are  to  be  erected  in  several  places. 

Cupar  Fife. — A  committee  bas  boeo  ap|Ki!utod  by  tho 
police  comuiissioners  to  consider  tho  question  of  tho  pur. 
chase  of  the  gasworks. 

Dublin. ^A  Local  Government  Board  inquiry  was  recently 
held  into  an  applic.-ition  for  sanction  to  loans  amounting  to 
£39,840,  for  the  purpose  of  paving,  flagging  and  concreting 
certain  streets,  erooting  additional  buildings  in  Bonburb- 
street,  and  fixing  gas  meters  to  the  city  lamps.  There  was 
no  ojiposition  to  any  of  the  loans. 

Dundee. — A  tender  of  Messrs.  U.  Laidlaw  &  Sons,  Glas- 
gow, at  £458,  for  the  supply  of   1,000   4-iu.   water  pipes,  hui 

been  accepted  by  the  council. 

Edinburgh. — At  the  last  meeting  of  the  Edinburgh  and 
Leith  Gas  Commissioners  tenders  for  the  supply  of  condensers 
wore  considered,  and  that  of  tho  Kirkaldy  Steel  Company 
wai  accepted,  at  £795.  Tho  acceptance  of  a  tunder  of  the 
new  conveyor  company  for  a  line  olevator,  at  a  cost  of  £430, 
was  also  agreed  to. 

Peterhead. — The  members  of  the  town  council  visited 
Forehill  recently  for  the  purpose  of  opening  the  now  reser- 
voir, which  has  boon  constructed  there.  This  ri'servoir, 
which  has  a  capacity  of  2,008,012  gallons,  was  constructed 
during  tho  past  winter  at  a  cost  of  nearly  £2,0001  It  is  13  ft. 
deep  when  full,  the  length  and  breadth  of  tho  bottom  being 
20G  ft.  and  93  ft.  roapoctively,  and  on  the  water  line  240  ft. 
long  and  121)  ft.  wide.  It  is  made  out  of  thi  clayey  nature 
of  the  ground,  tho  face  being  built  with  rubble  stones.  Owing 
to  the  wot  and  stormy  weatlier  during  tho  winter,  the  work 
of  construction  was  considerably  retarded,  and  tho  interior 
was  only  completed  on  Ajiril  21th  last. 

FOREIGN  AND  COLONIAL 

Geneva. — 'I'lie  nmnicipality  have  establialied  turbine  mills 
ou  the  Khoiie,  and  now  supply  the  whole  of  the  town  and 
part  of  the  surrounding  country  with  power.  .\t  n  trilling 
cost  power  can  be  supplied  to  tirive  a  sewing,  printing  or 
other  machine. 

Owen  Sound,  Canada. — The  town  council  haro  passed  a 
resolution  in  favour  of  tlio  establishment  of  a  municipal  ehn;* 
trie  lii;htiii|.-  iilaiit.  at  a  cost  of  about  $27,000. 

St.  HyacinthO,  Canada.— Tho  city  council  have  appropri- 
ated .?R1,000  for  the  improvoment  of  tho  waterworks.  A  new 
pumping  station  is  to  bo  built  nearly  n  mile  ubovu  the  presunt 
one  and  beyond  the  city  limits,  and  a  high-duty  pump,  with  a 
capacity  of  2,000,000  gallons  per  day,  will  be  put  in.  .\  filter- 
ing system  will  be  adopted. 


An  Annual  Report.— Their  fifth  annual  report  for  tho  year 
ended  March  20,  1.VJ7,  has  just  lieen  published  by  tho  Hoi- 
born  Public  Library  Commissioners.  Tho  combinetl  reference 
and  leii  ling  libraries  now  comprised  7.943  volumes.  iH'ing  all 
increase  on  last  year  of  1.039.  The  total  number  of  volumes 
issued  for  the  twelve  months  was  53,742,  a  decrease  of  133 
volumes  compared  with  1H95-0.  Tho  reference  library  con- 
tains 1,155  volumes,  210  of  which  were  added  daring  the  past 
year,  ami  the  lending  library,  fi,78a  volunies,  of  which  828 
volumes  wero  added.  Tho  linancial  statement  for  tho  year 
shows  the  total  receipts  to  bo  £1,245  19a.  3d.,  and  the  total 
expenditure  £■'^35  19H.2d.,  leaving  li  balance  to  carry  fiirnard 
for  next  year  of  £410  Os.  Id. 
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Personal. 


The  Tain  Gas  Commissioners  have  resolved  to  increase  the 
salary  of  their  manager,  Mr.  James  Ross,  by  £10  per  annum. 

Mr.  John  Burbridge  was  recently  appointed  chief  electrical 
engineer  in  the  tramways  department  of  the  Leeds  Corpora- 
tion. 

Mr.  Charles  J.  Jenkin,  town  surveyor  of  Willenhall,  was 
recently  married  to  Miss  E.  Maxwell,  of  Dungannon,  at  Eglish 
church,  Ireland. 

The  Iluddersfield  Town  Council  have  increased  the  salary 
of  their  waterworks  manager,  Mr.  J.  W.  Scliofield,  from  £300 
to  £350  per  annum. 

A  sub-committee  of  Ihe  Fnlham  A'estry  are  at  present  con- 
sidering the  question  of  accepting  the  resignation  of  Mr. 
Dakin,  the  assistant  surveyor. 

We  much  regret  to  aunoanco  the  death  of  Mrs.  Cockrill, 
the  wife  of  tho  borough  surveyor  of  Yarmouili,  which  toot 
place  suddenly  last  Friday  evening. 

The  Salaries  Committee  of  the  Cardiff  Corporation  have 
decided  to  increase  the  salary  of  Mr.  Appleby,  chief  electrical 
engineer,  from  £200  to  £300  per  annum. 

Mr.  J.  W.  Flebns,  Newcastle-on-Tyne,  has  been  appointed 
temporary  surveyor  under  the  electric  lighting  scheme 
which  is  being  carried  out  by  the  Llandudno  Urban  District 
Council. 

Mr.  Hawtayne,  of  London,  lias  been  appointed  consulting 
electrical  engineer  to  the  Weston-snper-Mare  Urban  District 
Council,  to  report  on  the  subject  of  electric  lighting  and  refuse 
destruction. 

Mr.  Alfred  Watcrhouse,  A.R.A.,  has  been  appointed  by  the 
Cai-diff  Town  Council  to  act  as  architectural  assessor  in  the 
competition  for  designs  for  the  new  town  hall,  at  a  fee  of 
300  guineai. 

Mr.  James  Enme,  of  Glasgow,  has  obtained  an  appointment 
in  the  ofl-ice  of  the  master  of  works  to  the  Paisley  Police 
Commissionei's,  as  architectural  draughtsman,  at  a  com- 
mencing salary  of  £150. 

Mr.  Jenkins.  c.K.,  of  Aberdeen,  has  been  instructed  by  the 
Stoneham  Police  Commissioners  to  prepare  plans  of  a  low 
service  reservoir,  and  of  the  extension  of  the  water  and 
sewerage  systems  of  Sing-road. 

The  Leyton  Urban  District  Council,  as  an  interim  arrange- 
ment, have  put  the  salary  of  Mr.  William  H.  Maxwell,  assist- 
ant engineer  and  surveyor,  at  £150  per  annum,  as  the  general 
question  of  salaries  is  still  under  consideration. 

Mr.  W.  Arnott,  Glasgow,  wa.s  recently  appointed  tlie  presi- 
dent of  tlie  Municipal  Electrical  Association  ;  and  Mr.  H. 
Faraday  Proctor,  of  Bristol,  and  Mr.  T.  P.  Wilmslmrst,  of 
Halifax,  were  also  appointed  vice-presidents. 

Mr.  J.  P.  L,awrle  ha.s  been  ajipointed  bnrgh  snrveyor  to  the 
Bo^ness  Town  Council.  Mr.  Lawrie  served  his  apprenticeship 
with  Mr.  Bartie,  snrveyor  for  Selkirkshire,  and  since  leaving 
Selkirk  has  been  in  the  employment  of  the  Midlothian  County 
Council. 

The  resignation  of  Mr.  Harold  Harlock,  borough  snrveyor 
of  Southend-on-Sea,  has  been  accepted  by  the  corporation, 
and  the  General  Purposes  Committee  have  been  empowered 
to  select  not  less  than  foui'  nor  more  than  six  candidates 
with  a  view  to  filling  the  vacancy. 

Mr.  O.  S.  Brown,  surveyor  to  the  Camberwell  Vestry,  was 
recemly  presented  with  a  handsome  silver  inkstand  by  Mr. 
C.  D.  I'leston,  .i.p.,  as  a  mark  of  his  appreciation  of"  that 
otficial's  services  during  liis  (Mr.  Preston's)  term  of  oHice  as 
chairman  of  ihe  Plant  Committee. 

The  Local  Govcrnmeat  Hoard  liave  formally  approved  tlie 
scheme  of  drainage  for  tho  North  End  district  of  (Gloucester, 
jirepared  by  Mr.  J.  Fletcher  Trew,  C.K.,  and  a  loan  of  £10,(ia) 
has  been  acquired  to  carry  out  the  vrork.  The  engineer  for 
the  disposal  works  is  Mr.  E.  W.  Ives,  f.E.,  of  Derby. 

The  IJaventry  Rural  District  Council  having  received  seven- 
teen schemes  of  water  supply  for  Long  Buckby,  selected  four 
for  submission  to  Mr.  J.  Eiiiison,  A.M.i.e.E.,  of  Northamjiton, 
who  advised  tho  acceptance  of  the  project  of  Messrs.  Usill, 
Jirowne  &  Usill  as  being  the  best  and  most  practicable. 

The  Public  Worki  Comniitteo  of  the  Cardiff  Corporation 
hive  decided  to  recommend  that  the  salary  of  Mr.  W.  Eaton 
the  architectural  axsiatant  in  tlie  borough  engineer's  office,  bo 
increased  from  £150  to  £175  per  annum.  Mr.  Harpur,  (he 
borough  engineer,  spoke  highly  of  Mr.  Eaton's  capabilities. 

The  Staines  Urban  District  Council  have  awarded  Mr.  E. 
J.  Barrett, their  surveyor,  an  honorarium  of  twenty- five  guineas 
as  a  mark  of  their  appn^ciution  of  hia  services  us  tlieir  sur- 
veyor, and  the  .staff,  on  Thursday  of  last  week,  followed  this 
up  by  presenting  liini  with  a  very  handsome  silver  tea-pot. 

In  our  last  issue  wo  stated  that  Mr.  StansfieldBrun  had 
been  appointed  by  the  Chcstertield  Town  Council  to  prepare 
a  report  relul  ive  to  the   best  means  of  dealing  with   the  sew- 


age of  tlie  borough.  Mr,  Bi'ua  has  been  appointed  by  the 
Christchnrch — not  the  Chestertield — Town  Council  to  prepare 
such  a  report. 

Tlie  death  is  announced  of  Mr.  Ernest  T.  Haddy,  who  was 
recently  promoted  to  the  position  of  superintendent  of  the 
Bloom-street  gasworks  of  the  Salford  Corporation.  Mr.  Haddy 
went  to  Salford,  in  August  of  last  year,  as  chemical  analyst  in 
succession  to  Mr.  Bond,  having  previously  been  in  the  employ- 
ment of  tho  Sheffield  United  Gas  Light  Company. 

On  tho  recommendation  of  the  Surveyor's  Staff  Committee, 
the  Dcvonport  Borough  Ccnincil  recently  decided  to  appoint  an 
inspector  of  buildings  and  drains,  at  a  salary  of  £100  per 
annum.  Also,  in  order  to  meet  the  increased  demand  on  the 
surveyor's  department,  to  appoint  two  properly-qualified 
draughtsmen,  at  salaries  of  £130  per  annum  each. 

At  tho  last  monthly  meeting  of  the  Southport  Town 
Council  it  was  recommended  that  the  following  increase  of 
salary  be  granted  in  the  borough  surveyor's  department: 
Mr.  R.  P.  Hirst,  borough  surveyor,  from'£290  to  £320  per 
annum;  Mr.  F.  H.  Taylor,  from  £U6  to  £166;  Mr.  W.  E. 
Crabtree,  from  £10i  to  £121;  and  Mr.  C.  Stowe,  from  £84  to 
£120. 

The  G.as  Committee  of  the  Birmingham  City  Council  have 
recommended  the  increasing  of  the  salary  of  Mr.  Henry 
Hack,  engineer  at  the  Saltley  Gasworks,  from  £1,050  to 
£1,200  per  annum.  The  same  committee  have  also  recom- 
mended that  the  salary  of  Mr.  William  Holt,  superintendent 
and  engineer  of  the  interception  department,  be  increased  to 
£450  per  annum. 

Mr.  Robert  H.  Bicknell,  an  inspector  of  the  Local  Govern- 
ment Board,  held  an  inquiry  on  the  1-lth  inat.  in  respect  to 
an  application  for  a  loan  of  £3,043  to  carry  out  a  scheme  of 
drainage  and  sewage  disposal  for  Chasetown,  Staffordshire, 
pi-epared  by  Mr.  E.  W.  Ives,  of  Derby.  The  disposal  plant  is 
npon  the  "  Universal  "  system,  the  effluent  passing  over  4 
acres  of  land.     There  was  no  opposition. 

The  following  candidates  for  the  post  of  surveyor  were 
recently  interviewed  by  the  St.  Luke's  Vestry  :  Mr.  W.  G. 
Forder,  Southampton  ;  Mr.  George  Green,  Vestry  Hall,  Isling- 
ton ;  Mr.  Harley  Heckford,  Highbury  New  Park  ;  Mr.  Gibbs 
(tho  present  acting  snrveyor);  and  Mr.  P.  W.  Watson,  of 
Southwark.  Mr.  Heckford  was  ultimately  elected.  There 
were  nearly  forty  applicants  for  the  vacancy.  , 

Mr.  A.  H.  Frauck  Clarke,  engineer  for  Messrs.  Godfrey  & 
Liddelinv,  railway  and  dock  contractors,  of  Westminster,  on 
the  Midland  Railway  Company's  new  line  from  Morecambo 
to  Heysham,  has  been  selected  for  a  Uovernment  appoint- 
ment as  district  engineer  in  Ceylon.  Mr.  Clarke  sei-ved  hia 
articles  with  Messrs.  P.  Munro  &  Sons,  civil  engineers,  of 
Bristol,  and  has  since  been  engaged  under  Mr.  Baldwin 
Latham  and  Mr.  C.  Nicholson  Lailey,  both  of  Westminster, 
and  has  also  had  municipal  experience  in  Surrey,  Worcester 
and  Glamorgan.  Mr.  Clarke  is  a  graduate  of  the  incorporated 
Association  of  Municipal  and  County  Engineers,  a  member  of 
the  Sanitary  Institate,  and  a  fellow  of  the  Royal  Meteoro- 
logical Society. 


NEW  FIRE  STATION  FOR  LONDON. 


The  new  fire  station  which  the  London  County  Council 
have  been  erecting  on  the  site  between  John  Carpenter-street 
and  Carmelite-street,  to  the  rear  of  the  Thames  Conservancy 
oftice,  and  which  is  the  second  largest  h\  London,  has  at  last 
been  completed.  In  its  finished  state  the  building  presents 
a  vei-y  ornate  and  substantial  appearance.  The  front  entrance 
is  in  Carmelite-street,  and  the  building  itself  is  of  red  brick 
and  stone.  Internally  the  new  station  is  fitted  with  every 
requsite,  there  being  accommodation  for  an  engine  and 
manual,  a  hose  cart,  fire  escape  and  accessories,  six  horses, 
and  nearly  100  men.  'Ihe  apartments  for  the  men  and  their 
families  are  lofty  and  well  adapted  to  their  purpose.  Every- 
thing is  of  the  most  up-to-date  description,  and  calculated  to 
produce  celerity  of  movement.  The  arrangement  by  which 
the  horses'  collars  are  dropped  on  to  the  animals'  necks  is 
very  ingenious,  as  is  also  tho  system  of  wires  by  which  the 
patent  doors  are  opened  when  the  men  are  on  the  engine  and 
ready  to  start.  Colonel  Hotton,  chairman  of  tho  Fire  Brigade 
Committee,  declared  the  station  open  on  Wednesday,  the 
members  of  the  committee.  Commander  Wells,  and  the  second 
officer,  Mr.  Gamble,  being  present.  The  station  has  cost 
£20,725  in  its  erection,  and  the  ground  on  which  it  stands 
was  purchased  for  £16,000. 


Blackwall,— The  tunm-l  under  the  Thames  is  now  open  day 
and  night, 

Elgrin. — The  gjs  commissioners,  after  a  long  debate  on  the 
matter,  recently  resolved  to  reduce  the  price  of  fjas  from  6s.  to 
43.  7d.  per  I,0(JO  cable  foot. 


JcLY  30, 1897.] 


AND   COUNTY  ENGINEER. 


141 


HAMMERSMITH  TOWN  HALL. 

orKNlNG  CIUIKMU.NV. 

As  briefly  announciHl  in  our  hisL  inauo,  tlio  Duke  nnd 
Duciiesa  of  Fifo  on  Thiirjility,  tliu  J2ii(l  insC ,  visited  lliiui- 
iiuTsniilli,  nil  ttio  occanioii  of  tlie  opuiiinf^  of  tliu  ni'W  Towu 
Hull,  tliu  foundation  stono  of  wliiuli  una  laid  by  tliu  Uuko 
last  year. 

The  baildiiisr,  which  is  situated  in  llio  Broadway,  occnpies 
an  area  of  I,M;ii)  sii|K'rlii'iaI  fi;ct,  and  is  eroeted  in  throo 
storeys.  The  lowir  part  of  tlir  front  ia  bnill  of  t,'ranitu 
plinth,  with  granite  pilasters  at  the  prinripal  entrance. 
Brown  Portland  stone  has  boon  used  beyond  tliis  pciint  as 
far  as  the  windows  of  the  largo  hall  and  eiiuncil  chanibir 
adjoininff.  The  window  dressini;  is  ronstiluted  partly  of 
Poitland  stone  anl  ]iarlly  of  ml  brick.  There  is  an  ad- 
mirably carved  frie/e  Knrniou>iting  the  window's  of  the  largo 
hall,  and  at  the  entrance  to  the  \estry  olliees  are  carved 
figures  representing  Justice  and  Fortitude.  Theeo  are 
placed  on  each  side  of  a  shield,  on  which  is  recorded  the 
date  of  the  erection.  The  height  of  the  building  is  03  ft., 
and  that  of  the  tower,  the  top  stone  of  which  was  laiil  by  the 
vicar,  108  ft.  Provision  has  been  made  for  a  clock,  should 
the  vestry  ever  agree  to  go  to  the  expense.  Tlie  exit  gallery 
from  the  large  hall  comniunicites  with  Urook  (Ireen-road  by 
a  ptiblic  passage-way  of  a  wiiltli  of  20ft.,  and  windows  are 
placed  tiiere  to  light  the  staircite  connected  with  the 
gallery.  On  eniering  the  centre  door  there  is  a  largo 
octagonal  hall,  ami  on  the  right  is  a  corridor,  where,  on 
either  side,  will  be  the  oHi(ei  of  the  vestry  ollieials.  At  the 
end  is  a  staircase  leading  to  the  council  chandler  and  the 
committee-rooms.  The  chamber  in  which  the  deliberations 
of  the  vestry  will  lake  place  is  a  spacious  apartment,  mea- 
suring 42  ft.  by  30 ft.  There  will  be  a  gallery,  with  a  seating 
capacity  for  eighty  jiej-sons.  Cont'guons  to  the  council 
chamber  is  a  large  comniittee-rooni.  Th's  portion  of  the 
structure,  wh^ro  will  reside  the  cirataker,  is  eoaipletcly 
isolated  from  the  large  hall.  The  walls  of  the  corridors  and 
staircases  leading  to  the  council  chaml»er  are  lined  with 
Belgium  marble,  and  the  paving  of  the  octagonal  hall  and  the 
corridor  is  in  rich  karamic.  At  the  north  end  of  the  front 
elevation  is  the  large  public  hall.  It  has  an  area  of  (iCft.  by 
51ft.,  and,  with  the  gallery  at  the  north  eml,  can  Feat 
between  OOW  and  7t*0  persons.  The  height  is  33  ft ,  and  it 
has   a   coved   and  panelled    ceiling.      Hound    the    walls    are 


pilasters,  ornkDiental  Ijnies  aiid  eAjw.  At  Uie  BOUthern  end  of 
the  room  is  the  platform,  of  the  dimensions  of  20  ft.  by  14ft. 
Communication  is  pri>vided  to  the  dresiiDFT-rnouis,  and  there 
is  Also  a  staircase  leading  to  the  rear  of  the  building.  Ample 
means  in  the  way  of  exit.s  hnvi*  been  made,  ariil  in  case  of 
necessity  the  hall  oould  be  emptietl  in  a  short  space  of  time. 
Wo  must  not  omit  cullieg  attention  to  the.priaei|ial  iiitmncv 
to  the  public  hall.  (iranolithic,  beautifully  polished  and 
finished,  liaa  Inten  used,  ami  the  genend  upi>cantucu  it  hand- 
some nnd  im|iosiug.  The  lloont  tliroughout  aru  liruproof,  and 
the  ceiling  joists  concreted. 

The  whole  of  the  healing  and  venlilHtinfr  aimngemenla 
have  boon  carrietl  i>ut  with  jfreat  care,  provision  having  buoD 
made  for  the  a-^send>ling  of  large  iiuodierK  iif  ponple.  Tkia 
architect  of  the  building  was  ilr.  J.  il.  KichardsotJ.  while  the 
coutrators  were  Messrs.  Wimpi-y  ,V  Co.  An  iliublnilioo  o£ 
the  building  appeared  in  our  isnae  of  .Seplomber  25,  1897. 


HARROGATE  NEW  BATHS. 

OPENING  BV  THE  DUKB  UP   CAMBRIDGK. 

His  Royal  Highness  the  Duke  of  Cambridge  visited  Harro- 
gate on  Friday  last,  for  the  purpose  of  opening  the  new 
bathing  establishment,  which  has  been  erecU>d  by  the  cor- 
poration at  a  cost,  including  the  purchase  <f  land,  of  over 
£100,000. 

The  public  parts  of  the  building,  with  the  excepticm  of  a 
few  dressing. ro^jms  ciuinected  with  the  Turkish  bath,  are  all 
on  one  level,  a^id  consist  of  fix  separate  depart uienta, 
namely:  The  central  hall  or  pump-room,  the  gentlemen'a 
baths,  the  ladies'  baths,  the  general  rooms,  nnd  the  winter 
garden.  A  steam  laundry  and  linen  stores,  lioilers  and  heat- 
ing apparatus,  pumps,  machinery  for  bottling  the  Harrogate 
waters,  coal  cellars,  stores,  Ac.  are  all  in  the  basement.  Nnar 
the  Turkish  bath  are  the  "'  inhil  ition  "  and  "  pulverisation  " 
rooms.  The  first  is  an  octagorial-dome*!  room,  with  a  i^ulphur- 
water  fountain  in  the  middle,  which  tills  the  room  with  a 
slight  vapour  that  can  beinhaled  whi'e  sitting  about  the  room 
reading  or  writing,  one's  clothii/g  being  merely  protected  by 
a  peignoir.  The  other  is  fitted  with  delicate  instruments  on 
tables.  These  are  used  for  applying  th'i  waters  in  a  pul- 
verised state  to  the  throat,  eyes,  noio  ca*  ears,  'I'he  building 
ia  healed  thronghout  by  low-])re3sure  steam,  nnd  when  necos- 
sarv  snow  cari  b<;  cleared  from  the  ro^>f  bv  steam  douches. 


SEWACi:   RAISED 


FOR 


RAISING 


PATE  NT 


ADAMS'  PATENT  LIFT  CO., 

6  &  7,  OLD  QUEEN  STREET,   ^ 

WESTMINSTER,  LONDON. 

Ajad    -YORK. 

"-  '^  - 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


S  £WACl.     TJ    et     RAiSCO 


Makers  of 

FLUSHING  SYPHONSy 

SLUICES,  &c. 


GREEN'S    PATENT  TRUINVERT   PIPE. 


AA— Holo.«  for  ponrlng  In  cement  or  com- 

posilion. 
BB — Slrougthonial  an  i  Lcngthcacd  Socket. 


Ct^— ImiiT  Si>,-kPt  ftiHi  Rej«t. 

KK — Chniiil>er  for  cenicut  or  coni|xMdtiuu. 

FF— StuutozU  Juiut  (u  uow  i>ofiiiiuu. 


To  put  if  wlioftly.  tliis  piiio  sectin'.s  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con-, 
nections  at  every  Joint,  nwd.  while  ail.nMnt; 
fill- !i  ,sliglit  settlement  wlieii  Cfbi  luii1.  fui'iit.s  an 
absolutely  rigid  joint  JiivclK  the  cement  ^ts. 
z>oxBa''r8  : 

1,     Qafi    and    Wator-TtKht    Jolntu    ouftily    mado 

under  wAtor. 
7.     Truo  AllKnmont  of  Invort. 

3.  Socket     tho    stroniioat     p«rt     of    tho     plp*< 

4.  No  spocial  junctions  roquirod. 

GATES     &    GREEN,    Ltd.,   Halifax. 
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ENTERIC  FEVE^AJJHICHESTER. 

The  Local  Government  Board  have  issaed  the  report  of  Dr. 
n.  Timbrell  Bnlstrode  on  his  investigations  last  year  concern- 
ing the  prevalence  of  enteric  fever  at  Chichester.  The  in- 
vestigation resulted  in  the  following  recommendations,  "which 
indicate  with  tolerable  clearness  the  state  of  affairs  which 
prevailed  : — 

1.  With  the  object  of  removing  or  mitigating  snch  condi- 
tions as  may  foster  and  spread  enteric  fever,  a  house-to-honse 
inspection  of  the  invaded  localities  should  forthwith  be  made. 
In  this  inspection  special  regard  should  bo  had  to  all  accumu- 
lations of  tilth,  and  where  these  are  found  they  should  be  at 
once  removed  with  all  proper  precautions. 

2.  When  a  case  of  euteric  fever  occurs,  the  patient  should 
be  (as  has  hitherto  been  the  case),  if  ]>ossible,  removed  to 
suitable  isolation  accommodation,  the  premises  duly  cleansed, 
and  infected  articles  disinfected  or  destroyed.  The  privy 
and  cesspool  (if  such  exist)  should  be  at  once  emptied,  with 
a  liberal  use  of  disinfectants.  In  cases  where  removal  to 
hospital  is  not  feasible,  the  greatest  care  should  be  taken  in 
regard  to  the  immediate  disinfection  of  the  excreta  (both 
liquid  and  solid)  of  the  patient ;  and  if  the  water  for  the 
household  is  olitained  from  a  local  well,  caution  should  be 
osercised  in  the  ultimate  disposal  of  the  excreta.  If  the 
house  is  drained,  the  excreta,  after  thorough  disinfection, 
may  pass  into  the  sewers. 

3.  In  premises  where  the  well  water  is  liable  to  pollution 
by  reason  of  soakage  from  the  surrounding  soil,  as,  for  in- 
stance, from  privies  or  cesspools,  tlie  inmates  should  be 
cautioned  as  to  the  danger  they  incur  in  continuiug  to  drink 
such  water.  Ilouse  drains  and  sewers  should  be  kept  well 
and  regularly  flushed. 

4.  Use  should  be  made  of  the  house-to-honse  inspection,  to 
impress,  where  necessary,  upon  the  iuliabitants  the  desir- 
ability of  adopting  the  water-carriage  system  of  excrement 
disposal,  and  in  cases  where  this  system  is  being,  or  has  been, 
adopted  the  disused  privies  should  be  thoroughly  cleaned  out 
and  the  brickwork  lining  then  removed.  In  no  case  should 
the  privy  be  filled  up  while  it  still  contains  excrement.  In 
carrying  out  these  recommendations  general  regard  should 
be  had  in  matters  of  detail  to  the  principles  set  forth  in  the 
"  General  memorandum  on  proceedings  which  are  advisable 
in  places  attacked  or  threatened  by  epidemic  disease,"  issued 
by  the  Local  Government  Board. 


APPOINTMENTS  VACANT. 


RoAn  FoRF.MAX.— August  2nd. —  Congleton  Corporation. 
303. — Mr.  Randle  Buislam,  borough  surveyor. 

Road  Foreman. — August  3rd. — Windsor  Town  Council.^ 
Mr.  Phillip  Lovegrovc,  town  clerk. 

Outdoor  Foreman. — August  4th. — Middleton  Corporation' 
— Mr.  Frederick  Entwistle,  town  clerk. 

Sewage  Works  Ma.vager. — August  4th. — Taunton  Town 
Council. — Tlie  Borough  Surveyor. 

BuRGii  SuKVEVOR. — August  4th. — Burgh  of  Elgin.  £100. 
— Mr.  Hugh  Stewart,  town  clerk. 

Electrical  Ex(;inker. — ,\ugust  5th. — Corporation  of  Bir- 
mingham.    ."iOs. — Clerk  to  the  Markets  and  Fairs  Committee. 

Inspector  of  Weights  and  Measures. — August,  6th. — ■ 
Liverpool  Corporation.  £120.— Mi-.  Harconrt  E.  Clare,  town 
clerk. 

Sewer  Foremen. — .August  6th. — Corporation  of  Bii-ming- 
ham.     353. — Mr.  John  Price,  city  surveyor. 

Te.mporaryAssistaxt  FiNGiNEER. — August  10th. — -Wallasey 
Urban  District  Council.     £3  3s. — Mr.  W.  Danger,  clerk. 

General  Foreman  of  Works. — .-i.ngust  10th. — Portland 
Uiban  District  Council. — Mr.  Ernest  J.  Elford,  engineer  and 
surveyor. 

Chemist. —  September  lltli. —  London  County  Council. 
£7lX). — Mr.  C.  J.  Stewart,  clerk,  County  Hall,  Spring-gardens, 
London,  S.W. 


COMPETITIONS. 

StjnBiTOF.— Aucrust  13th.— New  council  chambers  and  offices,  to  ba 
erected  at  a  cost  of  £5,000,  for  the  urban  district  council.  £30  and  £15, 
— Mr.  James  Bell,  clerk. 

BuiET.— August  31st.— Art  p:anery  and  public  library,  to  be  erected  at 
the  corner  of  Moss-lane  and  Manchester-road,  at  a  cost  not  exceeding 
£16,000.  £75,  £50  and  £25. — Mr.  J.  Cartwnght,  sr. i.e. e.,  borough  engi- 
neer. 

Lddt.ow.- September  lat.— Electric  liijht  scheme  for  the  borough. 
£20.— Mr.  John  Herbert  Williams,  town  clerk. 

Batteksea. — September  22nd. — Public  baths  and  washhouses  to  be 
erected  in  Batiorsea  rark-road,  at  the  corner  of  Crinjrle-street,  for  the 
vestry  of  St.  Mary.  £100,  £50  and  £25.— Mr.  W.  Marcus  Wilkins, 
vestry  clerk. 

MoKEC.iMBK. — October  Ist. — Improved  and  extended  sewerage  scheme, 
for  the  urban  ilistrict  council. — Mr.  Jno.  Bond,  surveyor,  &c. 


GALVANIZED 


IRON 


--^r  i-*'i:^--v 


♦  FRED'^BRABY2(C? 


FITZROY  WORKS 

352to364  Euston  R? 
.  TONDONj  « 


BLACKMAN 


VENTILATING 
GO.  LTD. 

Specialists  in 

VENTILATING    AND   WARMING. 


TftAOEMARK    63    FORE   STREET,   LONDON,   E.G.,   and    Branches. 


FERRIC. 

THE   Preciv>i±a.n±. 

SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  B.C. 

Glass  ot  all  kinds  cuverett  by  tlie  Policies  of 

this  Coinpiiliv. 
MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  Preiniunia  returned  every 

SIX  .VGar.«  in  cases  where  no  claim  lias  arisen. 

Applications  for  Agencies  Invited. 

Liberal    Terms    for     Business    Introduced 


NAVVY  BARROWS 

AND 

Contractors'  Timber, 

PolliiifT  Boards  and  Runners  to  sizeB,  English 

Timber,    Plank   and    Seantlinc.   Wapon   Wtxxl, 

Fencing,  Joinery,  Pick  and  Hammer  Shafts. 

JOHN  ASHWORTH  &  CO., 

Waterfoot,  Manchester. 

Efltab.  1856.  Depots :  Liverpool,  Hull, •Fleetwood, 


SSTLBLISaKD  OVSli  tlsXh'  A  CEHTUKT. 


BILLS      OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGKAPHED     IN     BEST     STYLE     AND     WITH     GREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

MU-IIITLCTS-    AM>    SrRVKYDHS'    [JTIIOtlRArjlERS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.G. 

LIBKUAl  DISCOUNTS,  ACCORDINQ  TO  ARUANGBMENTS. 
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MUNICIPAL  CONTRACTS  OPEN. 


Leidh.— July  3l6t.— Alt«rAUOD  and  extension  of  the  meter  hoaso  ai 
the  Meadow-lane  gasworks.— Mr.  R.  H.  Townuley,  general  manager, 
Manici]jAl  Oifices. 

Tbokxbill. — July  31&t.— Boumliiry  wall  round  th9  infeciious  die- 
'nn^H  bottpital  nt  Hunker's  Hill,  for  the  urban  dUtrici  councit.— Mr.  S 
W.  Parker,  surveyor, 

WEtiTox-KrFEn-MAKS.—Jaly3l6t.— Alterations  to  the  market  bouse. 
AC,  for  the  urban  distncl  council.— Messrs.  Prince  &  Wooler,  archi- 
tects, Weston-super-Mare. 

Abei:dake.— August  2nd. — Completion  of  the  Nant-Melyn  reservoir, 
for  the  url>an  district  council.— Mr.  Thos.  Phillips, clerk. 

Maidstose. — August  2rid.— R>ail  iiJiiteriaJe,  for  the  urban  district 
coiincjl.— Mr.  F.  Bunting,  borough  surveyor. 

SLOi'Qir. — August  3rd.— Sewer  m  Wtiidsor-road,  for  the  urban  dis- 
trict council.— Mr.  W.  \Vbit«  Cituper.  --urTeyor. 

Bba!(ksome.— August  3rd.— Supply  anderoction  of  eighteen  ca«t-iron 
street-lamp  columns,  for  the  origan  district  council,— Mr.  Samuel  J. 
Newman,  surveyor. 

Beccles.— August  3rd,— Makini.'-'.ip  of  Denmark-road. — The  Borough 
Surveyor. 

BKEXTFOfiD.—Angust  3rd.— Blue  riuemeeygramte,  for  the  urban  dis- 
trict council.— Mr.  Xowell  Parr,  iiurveyor. 

YoKS.— August  3rd.— Iron  roo&ng  workft  at  the  cattle  market.— Mr. 
A.  Creer.  city  surveyor. 

Hitch  IN. —August  3rd.— Broken  granitei  for  the  tirban  district 
council.— Mr.  Wm.  Onslow  Times,  clerk. 

Ilklet.— August  3rd.— Sewerage  works  at  Ben  RbydHug,  for  the 
urban  district  council. — Messrs.  Juhu  ^^*aujfh  &  MalUson,  engineers,  17 
Bank  Chambers,  Park-row,  Leeds. 

Sheei{NE>s.— August  3rtl. — Road  materials,  for  the  urban  district 
council.— Mr.  C.  A,  Copland,  surveyor. 

AuEKDEES.— August  3rd.— Various  sewer  work. — Mr,  Wm.  Dyack, 
burgh  sttTveyor, 

CLACro:r-ox-SEA— August  4th.— Kentish  flints,  for  the  urban  district 
council.— Mr.  A.  R.  Robinson,  sur\"eyor, 

Gkikxwich. — August  -uh.— Yorkshire  stone,  for  the  district  board  of 
works.— Mr.  J.  Spencer,  clerk. 

SuXDEKLAND. — AuguBt  Ith.— Wi.leuing  the  bridge  in  Tunstall-road 
over  the  North-Eastern  Railway.— The  Borough  Engineer  and  Surveyor. 

Hexdox. — August  5th.— Granite,  slag  and  puvel,  for  the  rural  dis- 
trict council.— Mr.  J.  A.  Webb,  sur\-eyor. 

MinsoMER  Norton,— August  5th.— Ketaining  wall,  Jtc,  near  Welton 
station,  for  the  urlwin  district  council.— Mr,  W.  F.  Bird,  surveyor. 

Jak ROW.— August  5th.— New  road,  an  approach  to  the  proposed  new 
ferry  landing  at  Willingion  (juay.— Mr.  .T.  Petrae,  boroutrh  surveyor. 


i.— Klectric: 
.-Mr.  A.  \i 


Crathau.— August  &th.— Road  materiala,— Mr.  Charlen  Day,  borough 
virveyor, 

BAanT. -August  '"  \"  Kower,  &c.,for  the  urban  district  cuun- 

cil.— Mr.  J.  C.  Fill 


ken  iiTraiiite,  for  tbs  urban  district 

vur. 

•T  lu  Fanfthaw-streel,  from  Hoc- 
-.i  y.— Mr.  J.  Riteh  Dixon,  a.h.i.c.i.. 


Dkbiorol'ob.— A 
council.— Mr.  TuruL-;-  :;:. 

Bhoueditcr.- Septeii. 
ton-street  to  Short-iilrec-i. :    .  . 
veMtrj'  engineer  and  sur\-eyor. 

KccLEtf.— August  0th.— Various  roadworks  in  Veraou-a\*euue.— Mr. 
George  William  Bailey,  town  clerk. 

LiriLE  WooLioir.- Anfru«»t  'Jth.— Hand  broken  n.^culrim,  for  the 
urban  district  council.— Mr.  J.  Bourne,  fcurvejur,  ^;.^^iI;;• -lane,  near 
Liverpool. 

CuEHTEK.- August  9th.— Infcctious  dit»eii«cs  bocpitil  :ii  Scnlnnd-road, 
for  the  corporation.- Mr.  H.  Beiiwiek,  arctiitect,  17  Newf^ni,    -'r.-,t. 

HoR^rsBT.- Augast  0th.— Brick  Ktorm-wat«r  culvert  o:  -y 

Park  estate,  for  the  urban  diAtrict  council.—Ur.  E.  J.  i  i- 

gineer. 

EccLEs.— August  9th.— I'.tviliin  at  the  recreation  t'.-  tiul.- Mr.  George 
William  Bailer,  to'vri  rlerk. 

EccLEs.—  ■  Uow;.:i;r  green  at  the  recretition  ffronnd.— Mr. 

Geo.  Wm.  1  ./rk. 

HAinyEtL.  1.— Broken  Gu':rnw»y  granite,  for  the  urban 

district  council. —Air.  Wurrc-n  S.  Jamei',  i  >rk, 

P0KrLA.XD.— AugUht  9th.— Bnfken  granite,  for  thi*  iirlMn  dlatrict 
Cjuncil. — Mr.  Ernest  J.  Elford,  engineer  an-l 

DocoLAS  (Isle  of  Man).- August  luih.—  .  for  the 

main  outfall  sewers,  for  thecorpctniiuin.— N!  .  Bur«tal, 

engineers,  38  Parliament-street,  Westminstor,  s.w. 

Carlisle. —August  lOth.—Various electric lightini^plnnl. —Mr.  Henry 
C.  Marks,  city  surveyor. 

Galwat. — August  10th. — Alterations  at  the  county  court  boose. — 
Mr.  James  Perrj*,  m.i.c.e.,  county  surveyor. 

CocKEiiMouio. —August  10th.— Tool  house  in  the  park,  for  the  urban 
district  council. — Mr.  John  Fearon,  clerk. 

Shiplet.  — August  16th. —  Various  cast-iron  and  earthenware  pipe 
sewers  for  the  urban  district  council. — Messrs.  W.  B.  WooJlicad  ±  Son, 
engineers,  is  Exchange,  3nidiorU, 

LfTOW. — August  irth. — Main  drainage  works. — Mr,  Jl.  J.  L.  Evans, 
borough  engineer. 

BcBXLET. — August  13th. — Various  paving,  Ac,  works.— Sir.  G.  H. 
Pickles,  borough  surveyor. 

SocTH  SHtBLDS.— August  19th.— Scwc rage  works,  for  the  rural  dls- 
trict  council.— Mr.  D.  Balfour,  m.i.c.e.,  3  St.  NicLcIa-  BuiMing.-,  N*.  v- 
ciistie-^in-Tjue. 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     CXHAW8T. 

THK    OVLT 


3 

z 


^.^: 


i 

3 

i 


VENTILATOR. 
For  Bi:la!Ui.-s.  I.tj-siBt,  *c. 


Pie.  M«, 

By  BUotriottT,  Wat«r,  GfM,  SMun, 

H.nd  or  UorM  Pow.r. 


"ACME"  A 

(*  EXHAUST 

ir^:;?^:  SMOKE  >  y 


17  For    Poors 
^         WuUs.  : 


.  ic. 
Fr.  ir-  9a. 


fsT 


Fie.  3*. 


VENETIAN    WALL 

INLETS. 

From  t«.  6<L 


CURES.  .. 


"ACME" 

Chimney 
Cowl, 


Telegmms:  "  Kbtitoeth,  LjTfurooL."      Telephone  No.  1877.       Twenty-five  Years' Experiance.       IllaBtrated  rrice  Lieu  Free. 
'  J^cjaa.0  "    '^rexi'eJJI.Et.-fcl.xm.B'     raJtxcS.     ^XoBL-to±xM.^     Cozi3.x>c*^c>.3r.    Xal-v^xTx><3ol- 

Ccniractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Companies,  Sc. 


■•tt,  I,  CfipptT 
and 

'  V 

■vept; 

,  :,  ..;.t« 

down- 
draaghk. 

25s.  te  3Sak 


LEEDS  FIRECLAY  COMPV .  LTD 

SO    p'.a.i^k:    i?>o"w,    XjEeids 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks.  Furnace  Linings,  Sin  lis,  Traps,  Porcelain  Baths,  dc. 
THURSTONLAND    RED    FACING    BRICKS. 

BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Woiship 
Street    E.C.  :   i6  Charterhouse  Street.  E.G.  ;  and  Somers  Town  Goods  Station,  Euston  Rd.,' N.W. 


w 


infr 


Nineteen  Medals.  Chicago  exhibition,  highest  awards. 

WIVL.      ^VOOLLAIVIS      &      CO., 


■  Iil«UN  \.l     M  ^M  ]  - 


ARTISTIC  WALL   PAPERS 


Free    from    Arsoiiio. 


Sole  Address :  110  HIGH  STREET,  near  M.inchester  Square.  LONDON,  W. 


>)-*Ti;     J.rni.-^    <.r    Aj 


^T 


w 


lUff 
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TENDERS. 


'Accepted. 
BBCKENHAII. — For  a  surface-water  relief  sewer,  for  the  urban  dis- 
trict council.— Mr.  F.  Stevens,  clerk  :— 

D.  Brewer,  Plumstead  Common £333 

W.  Langridge,  Croydon      525 

T.  Adams,  Wood  Green,  N.           i88 

KiUingback  &  Co.,  Camden  Town,  N.W «1 

Thomas  &  Edse,  Woolwich           il3 

E.  lies,  Mitcham  Common  . 


408 
3U8 
301 
347 


J.  Mowlem  &  Co.,  Westminster,  S.W 

W.  Wadey,  Carysfort-road,  N 

J.  Jackson,  Plaistow,  E.+ 

t  Recommended  for  acceptance. 

CHIXGFORD.— For  broken  Quenast  or  Guernsey  granite,  for  the  urban 
district  council.— Mr.  H.  Bird,  clerk  :— 

Per  Ton. 
3.   d. 

13    7 

13  10 

13     3 

13  11 


Guernsey  Granite. 

J.  Mowlem  &  Co.,  Westminster  

Fry  Brothers,  Greenwich...        

W.  Griffiths,  Kin»sland-road,  N 

A.  *  F.  Manuelle,  Leadenhall-street,  E.C 

Quenast  Granite. 
C.  M.  Manuelle,  Lime-street,  E.C.* 

GAIN  SBOROUGH.— For  the  extension  of  the  waterworks,  for  the 
district  council. — ilr.  Henry  Riley,  engineer  and  surveyor  : — 
Contract  No.  1. — 236^  tons  14-in.  pipes. 

Stew-art  &  Co.,  Glasgow 

Birtlev  Iron  Company,  Birtley 

Staveiey  Iron  Company,  near  Chesterfield 

Stantoii  Iron  Company,  near  Nottingham* 

J.  Oakes,  London 

Engineer's  estimate,  £1,182. 
Contract  No.  2.— Laying  pipes. 

Tickers  &  Co.,  Limited,  Nottingham 

R.  Hopkinson,  Earby,  Lanes 

W.  Doleman,  Dewsbury 

B.  Roberts,  Gainsborough*        

Engineer's  estimate,  £667. 

Contract  No.  3. — Reservoir. 

Vickers  &  Co.,  Limited,  Nottingham 

W.  Doleman,  Dewsbury 

R.  Hopkinson,  Earb.v,  Lanes 

B.  Roberts,  Gainsborough*        

Engineer's  estimate,  £3,736. 


11     8 


urban 


£1,356 
1,330 
1,093 
1,087 
l.OOi 


650 
573 
570 
550 


4,856 
4,547 
3,660 
3,500 


KINGS  LTNN.— For  a  pumping  station  at  Gayton,  for  the  Kings  Lynn 
waterworks. — Mr.  E.  J.  SUcock,  borough  engineer  and  surveyor : — 

R.  M.  Parkinson,  Peterborough  £3,900 

R.  Daye,  Kings  Lynn       3,693 

Colliu's  .it  Barber,  Downham      3,.330 

Medwell  &  Foreman,  Kings  Lynn       3,.500 

H.  G.  Rudrnm,  Kings  Lynn      3,477 

Read  &  Wildbur,  Kings  Lynn* 3,330 

LLANDUDNO. — For  drainage  and  sanitary  alterations  to  the  con- 
valescent homes,  for  the  Birmingham  Corporation  General  Hospital 
Committee. — Mr.  J.  Edward  Willcos,  .\.m.i.c.e.,  engineer.  Union 
Chambers,  Birmingham  : — 

H.  Law,  Chester-road,  Erdington  £670 

J.  Jameson,  Birmingham 650 

S.  Turner,  Birmingham      649 

J.  &  S.  Roberts,  Llandudno*        639 


KNARESEOROUGH.— For  road  works  in  CromweU-street,  Pannal,for 
the  rural  district  council. — Mr.  R.  Aunakiu,  surveyor,  44  Station- 
square,  Harrogate  : — 

W.  Annakm,  Bradford        £-395 

—  HaU,  Bradford      513 

F.  U.  Simpson,  Burton  Leonard,  tiia  Leeds 335 


LUTON. — For  a  supply  of  slag  for  the  fonr  undermentioned 
during  the  year  ending  ilarch  31,  1893,  for  the  rural  district 
—Mr.  John  Anstee,  surveyor:— 

ButUn  &  Co.,  Wellingborough. 

Luton* ...  

Leagrave*  

Harlmgton* 

Dunstable 


Luton 
Leagrave 
Harlington 
Dunstable* 

Luton    ... 
Leagrave 
Harlington 
Dunstable 


Exors.  late  P.  Phipps,  Hunsbury  Hill  Iron  Works. 


Grimley  &  Son,  Sutton  Bridge. 


parishes 
council. 

Per  ton. 
>.  d. 
6  0 
5  10 

5  9 

6  5 

7  9 
7  9 
7    6 

5  7 

6  6 
6  5 
6     3 


NORWICH.— For  sewerage  works.— Mr.  Arthur  E.  Collins,  a.m. i.c.e. 
city  engineer : — 

— Workman,  Belfast         .  ..  

Monk  &  Newell,  Liverpool  

B.  Cooke  A  Co.,  Battersea'  

G.  Osenton,  Westerham,  Kentt         

t  Withdrawn. 
City  Engineer's  estimate,  £32,000. 


£45,500 
33,898 
29,632 
24,828 


SHOREDITCH.— For  wood  paving  in  High-street.— Mr.  J.  Rush  Dixon, 
A.jr.i.c.E.,  vestry  surve.vor  : — 

Per  Super  Yard 
8.    d. 

J.  Mowlem  .S  Co.,  Grosvenor-road,  S.W 16    2 

G.  J.  Anderson,  Poplar,  E 13  11 

Improved  Wood  Pavement  Co.,  Queen  Victoria-Street,  E.C.  ...        13    9 
W.  Grifflths,  Kingsland-road,  N.E ip    9 


STAINES. — For  road  materials,  for  the  urban  district  council. — Mr.  E. 
,T.  Barrett,  surveyor  : — 

l^iu.  Guernsey  Granite. 

W.  Griffitlis,  Kingsland-road,  N 

Mowlem  A:  Co.,  Westminster,  S.W 

A.  &  F.  Manuelle,  Leadenhall-street,  E.C.  

L.  Sommerfeld,  Fowkes  Buildings,  K.C 

1^  in.  Leicestershire  or  other  Granite. 
Clee  Hill  Dhu  Stone  Company,  Paddington,  W.   ... 

Trickett  &  Sons,  G.  W.  R.  Depot,  Kings  Cross,  N.         

Enderby  and  Stoney  Stanton  Granite  Company,  Narborough* 
Narborough  and  Enderby  Granite  Company,  Narborough 

Van  Praagh  &  Co.,  East  India-avenue,  E.C.  

Croft  Granite  Company,  Croft,  near  Leicester      

Whitwick  Granite  Company,  Coalville,  near  Leicester 

T.  Wainwi-ight  (per  J.  G.  Bull  &  Co.),  Sheptoii  Mallett 

Flint. 

E.  J.  Broderick,  Richmond,  SuiTey 

Farnham  Flint  Company,  Farnham,  SuiTey         

W.  Norris,  Farnham,  Surre.v* 


Per  ton. 

g. 

rf. 

15 

10 

15 

6 

15 

2 

14 

9 

15 

0 

14 

6 

14 

5 

14 
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13 

3 

12 

6 

12 

3 

3 

11 

6 

11 

6 

7 

GONOLLY  S  Improvet!  "  TOLMER  "  SYPHON  FLUSHING  CISTERN 


?ATE>'T 


APPLIEr*  FOR. 


IS  THE  MOST    PERFECT  W.W.P. 
ON    THE    MARKET. 

Certain    in    its   Action— Flushing    Two    Gallons 

of  Water  in   Four  Seconds. 

IS   ABSOLUTELY    SILENT. 

Unlike  other  Cisterns,  cannot  fail  through 
Oxidation,  and  has  no  Valves,  Rubbers,  or  Seatings 
to  get  out  of  order. 

Can  be  used  as  a  back  action  Cistern  and  in 
positions  where  little  or  no  fall  exists,  as  it  does  not 
require  a  down  pipe  to  ensure  a  discharge  of 
contents. 

Conform  with  the  Regulations  and  Require- 
ments of  the  Water  Companies. 
Enormous  Sale.         Hundreds    of   Uk.solicited 
Testimonials. 
Illustrated   Price  List   and    Particulars    on 
application    to 


HEN^RY    CONOILir^Y    &    Co., 

42  HAMPSTEAD   ROAD,  LONDON,  N.W. 


CROGGOIM  &  CO.,  Ld 

COKSTRUCTiOKAL  WORK 
IK  IRON  OR  STEEL 


Estimates    Given    for    nil    Vinds   of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUFACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16    Upper    Thames    Street,    LONDON, 

And     at     LIVERPOOL    and     GLASGOW. 


E.G., 


THE    PASTEUR  (chamberland)  FILTER. 

[I]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  water-borne  diseases.  [2j  Is  the  ONLY  FILTERwhich  does  bo. 

MADE  TO  WORK  with  or  without  Pressure,  and  to  give  any  r.qi.ir.d  output,  filt i^/iog^-B^^''^™"; l^i^^^^'"''   "'   K^KiciEKi 

'A  REAL  PKBVENTATIVE  OF  WATEK-BOKNE  DISEASE." 

~La7icet. 

Proft-ssnr  Sir  HENRY  E.  HOSCOE,  Ph.D..  F  H.S.,  Ba.vs:- 
"  Ordinary  Filters  are  no  good  at  all ;  the  only  filter  that  proteeta 
the  water  drinker  from  the  germs  is  the  Pasteur  filter." 

"THE  ONLY  FILTER  THE  PROFESSION  CAN  RECOM- 
MEND."—//o.sjjifa?. 

The  Bntish  Medical  Journal  says:-" THE  PRESENT  STATE 
OF  THINGS  IS  A  PUBLIC  DANGER,  AND  HAS  TO  ANSWER 
FOR  THE  LOSS  OF  MANY  LIVES." 

Professor  E.  RAY  LANKESTER.  F.R.S.,  says  :— "  Ordinary 
domestic  filters  are  worse  than  useless." 

"At  Luoknow  barracks  an  epidemic  of  cholera  occurred  in 
August.  1591.  14.3  were  attacked  out  of  643  in  six  weeks,  and  90  died. 
On  official  investigation  it  was  found  to  have  been  caused  by  the 
use  of  an  ordinary  filter."— Tinif.^  o//n(/i(:. 

"  Wherever  the  Pasteur  Filter  has  been  applied  typhoid  iey»r 
has  disappeared."— M.  DE  FHEYCINET.  Minister  of  War  (France). 

"At  Diiian  barracks  834  cases  of  typhoid  fever  occurred  in  tin- 
three  years  before  Pasteur  Filters  were  used ;  seven  cases  only  in  the 
following  four  years."— General  ZUKLINDEN,  Minister  of  War 

'l?OTE.-THB  PA9TBUR  FILTER  IS  APPLIED  TO  250,000 
QUARTERS  OF  THE  FRENCH  ARMY. 

The  results  of  practical  use  of  BASTEUR  and  other  filters  appear  i« 
Government  and  other  reports. w  Inch  can  bo  quoted  on  application. 


Not.  316&216*.  Tap  Kilter 
with  Earthiiwr.  or  t'l  vttal 
Reser\oir.  From 31  6 each. 


Taslc  Filter. 

No.  202. 

From  81  6. 


NoN'Prcsburc  Cistcrn  Filter 

No.  228. 
From  95  -  each. 


eo4e  Licencees  and  Makers:   ^  SCrRIES  &  SONS,  Ltd.,  147  HOUNDSDITGH,  LONDON,  E.G. 
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AND   COUNTY   ENGINEER. 


1!3 


NOTICES. 

Thk  Sceveyob  and  JUNaiPAL  and  County  E.nginklk 
may  be  ordered  direct,  throu</h  aiuj  of  Meeire.  Smith  <J"  Son'n 
book-stalU,  or  of  any  neiisageiit  iu  the  United  Kingdom. 
Applications  to  the  Offices  for  einyle  copiet  hy  pott  mael  in  all 
cases  be  accompattied  by  stamps. 

The  Prepaid  Subscription  {including  postage)  is  as  follows  : 
'IVclvo  Six  Three 

Monthe.  Uontba.  MoDtlu. 

Unilea  Kiugdom  16s.        ...        7«.  Bd.        ...        39. 9d. 

Coniiiient,  the  Colouied,  ludiSp 

Uniusl  States,  4c 19a.        ...       9«.6<1.        ...        -Is.  9d. 

The  Inlernativnal  Ketvs  Company,  83  and  85  Duane-street, 
^'eio  York  City;  The  Toronto  Xews  Company,  Toronto;  and 
The  Montreal  Neiis  Company.  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  fur  the  sale  of  Tbe 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

i:r>110KlAL,   PUBLISIU.NG  AND  AU VKhriliKMKNT  UlUtES     '■ 

ST.  BRIDE'S  HOUSE,  2-t  BRIDE-LANE,  FLEErSTREBT, 

LONDON,  E.C. 


The  sanitary  INSTITUTE. 

Health  Exhibition, 

September  14th  to  October  9th,  1897. 


AHPUlWTMEiNTS   OriiiN. 


In  connection  with  the  SIXTEENTH  A.\,\UAL 
CONGRESS 

SILVER  AND  BRONZE  MEDALS 

Will  be  Awarded  for  APPROVED   EXHIBITS. 


Fonus  of  applicRtiou  for  space  and  ull  puiticuUua  can  be- 
obtained  fi-oin  the  Curator, 

Sanitary  Institute,  Hirgaret-sireet,  London.  W. 


THE    CORPORATION    Of     THE    CITY     OF 
lilR.Ml.NtiHAM. 
SEWER  EUREMEN. 
Sewer   Foremen  uro  required  in   ihu  City  Surveyor's  de- 
purtinent,  at  a  comuicneiug  ^lary  of  30b.  per  week. 

Cuodidates,  whose  age  iu  uut  to  cxeeod  ihirty-fire  yearb, 
must  be  tlioroughly  quulitied  jiereous,  liaringr  had  pmcticul 
experience  in  the  construction  of  works  of  sewerage  and  house 
draiuogo  und  in  the  uianageuient  of  workmen,  be  able  to  set 
out  works  accurately,  and  keep  the  necessary  books  ;  and  will 
be  employed  the  suihl  huurs  as  the  working  etatf.  Tlio  per- 
sons who  are  appointed  will  be  reijuired  to  devote  the  whole 
of  their  time  to  the  work  of  the  depirtuieut. 

-Vpplicatious,  in  the  candidutfu'  own  handwriting,  slutiug 
age  und  quulifictitionii,  present  and  past  employment,  together 
with  copies  of  three  recent  testimoniahi,  endorsed  "  .Sewor 
Foremen,"  to  be  sunt  to  the  undersigned  not  later  than  the 
6tli  of  August  next. 

Canvassing,  cither  directly  or  indirectly,  will  be  considered 
a  disqualitication. 

JUHN   PRICE, 

City  Surveyor, 
City  Sm'veyor's  OflSce,  Tlie  Coiuicil  House,  Birmingham. 
27th  July,  1897. 

URBAN  DISTfilCT  OF  WALLASEY. 
The  Wallasey  Urban  District  Council  require,  in  the 
oBice  of  their  District  Engineer  and  Surveyor,  the  sen'icos  of 
a  Temporary  Engineering  Assistant.  Must  be  a  neat  and  re- 
liable draughtsman,  thoroughly  competent  to  detail  con- 
structional and  ornamental  ironwork  and  prepare  specifica- 
tions and  quantities. 

Salaiy,  3  Guineas  per  week. 

Appliculions,  stating  age  and  past  experience,  accompanied 
by  copies  of  not  mure  than  three  recent  testimonials,  addressed 
to  "  'I'he  Chairman  of  the  Works  Committee,"  and  endorsed 
"  Engineering  Assistant,"  to  be  left  at  my  uliice.  Church- 
street,  Egremout,  Cheshire,  not  later  than  4  o'clock  in  the 
afternoon  of  Tuesday,  the  10th  of  August,  1897. 
(By  Older) 

W.  DANGER, 
Clerk  to  the  Council. 

ASTON        MANOR       UHBAN       DISTRICT 
CUL'NCIL. 
ROAD    FOREMAN. 
Applications  are  invited   lor  tlie  post  of   Road   Foreman 
from  peraons  with  e.\perieuce  and  a  thorough  knowledge  of 
rjutl  '.i!uV:inu'.  scaveuL'iug,  seiveriui.%  and   the   n;.ina''ec.eLii  of 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS 


3 


FOR     RAISING 

^G-VfTS^^G,  SX-u.ds;>e,  "l^ra>-fcex!»,  ^C€s. 

As    adopted    for    the    Drainage    of    Eastbourne.    Southampton, 
Warrington,   Staines,   Ipswich,   Norwich,    Felixstowe   and   many 

uthfi'  places,  liotli  in  this  cuuntrj  and  abroad. 

For    Pamphlets    and    Particulars    apply    to— 

HUGHES    &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 


STERLING 
MERIT  . 
IS  THE      . 
KEYNOTE 
OF 
SUCCESS. 


This  e.vplains  why  the 


No.  4  YOST  napTEB 

has  so  ea.*ily  attained  a  world-wide  fame.     Relnc:  constructed  of 

the  fine-'^t   materials,  speed\  ,  light,  compact,  and  economical   in 

working,  and   having  an   liik   Pad   which   is   guaranteed   for  six 

nioiitli.'i,  if  i.s  indeed 

THE     IDEAI.     WRITING      MACHINE. 

Full    Particulars    on    Application    to 


ADOPTED    BY 

ROYALTY 

and  ARISTOCRACY 

and  MORE  THAN 

35,000 

OTHER    USERS. 


THE  YOST  TYPEWRITER  CO.,  LIMITED, 

50      HOL.BORN     VIADUCT,     LONDON,     E.C. 


I.'VERPOOL  :  2]o  North  John  Street. 
HLx-^now  :  ,11  St.  Vincent  Street. 
BVANCH'^.'irER  :  i  DeansRate. 
BIRMINQHAM  :  73  Temple  Row. 


DUBLIN  :  17  NatMu  Street. 
LEEns  :  IS  BrlKgatc. 
CARDIPF  :  77  ^i.  Marv  Street. 
MlNVCASTLE-ON-TVNe  :  so  Dean  Stre«t. 
BELI-AST  :  ij  Roiiemary  Mreel. 


MAR.'^ILLES:   is  Rue  P«riJI« 

r\RI.«i  :  no  Boulevard  iJrs  It2llen» 

1.1CNS  :  i  Kuc  Lalont. 

EDINBtRUH  :  ii  North  St.  Antfraw  Street. 
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[July  30,  1897. 


men,  horses  aiitl   plant.     Salary,  £2  per  week.     Canvassing 
membei's  of  the  Coaneil  will  be  deemed  a  disqualification. 

Applications  to  be  in  candidates'  own  handwriting,  stating 
age  and  experience,  with  copies  of  three  recent  testimonials, 
and  to  be  sent  to  me  by  August   9tli,  endorsed  "  Eoad  Fore- 
man." 

H.  RICHARDSON, 

Snrveyor. 
Council  Hotise,  Aston  Manor. 
Julv  28,  1897. 

The  plans,  Ac,  must  be  distinguished  by  a  motto  or  devicei 
and  be  accompanied  by  a  sealed  envelope  bearing  the  same 
motto  or  device  and   containing  the  name  and  address  of  the 
author  for  indenlification,  and  must  be  delivered  at  the  Coun- 
cil offices  not  later  than  the  1st  daj'  of  October,  1S97. 
(By  order) 

JNO.  BOND, 
Surveyor,  &c.,  to  the  Council. 
Council  Offices,  Morecambe. 
10th  July,  1897. 

ASTON       MANOR      URBAN       DISTRICT 
-^^                              COUNCIL. 

PUBLIC  LIGHTING  INSPECTOR. 
-Vpplicatioiis  are  iurited  for  the  post  of  Inspector  of  Public 
Liglitins  from  jjersons  M-ith  e.xiDerience  and  a  thorough  know- 
ledge  of  public   street    lighting,  the   management   of  lamp- 
lighters, <tc.     Salary,  30s.  per  week.    Canvassing  members  of 
the  Council  ivill  be  deemed  a  diqualification. 

Applications  to  be  in  candidates'  own  handwriting,  stating 
age  and  experience,  with  copies  of  three  recent  testimonials, 
to  be  sent  to  me  by  August  9th,  endorsed  "  Inspector." 

H.  RICHARDSON, 

Survej-or. 
Council  House,  Aston  Manor. 
July  28,  1897. 

TENDERS   WANTED. 

pITY  OF  LIVERPOOL. 

^                              CHIMNEY    SHAFT. 

The  Cori)iiration  uf  Liverpool  are  prepared  to  recei^'e 
tenders  for  the  supply  and  erection  complete  of  a  Chimney 
Shaft  in  connection  with  the  new  i-efuse  destructor  to  be 
erected  on  the  site  of  Cobb's  Quarry,  Everton,  Liverpool,  in 
accordance  with  plans  and  specification,  which  may  be  seen, 
and  full  particulars  obtaiued,  upon  application  at  the  City 
Engineer's  office.  Municipal  Buildings,  Dale-street,  Liverpool, 
between  the  hours  of  10  o'clock  a.m.  and  8  o'clock  p.m. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender,  or  to  defray  any  expenses  in  connection  with 
tendering. 

COMPETITION. 

Sealed  tenders,  on  the  official  form,  which  will  be  provided, 
are  to  be  endorsed,  "  Tender  for  Chimney  Shaft,  New  Refuse 

"UrORECAMBP]  URBAN  DISTRICT  COUNCIL. 

Destructor,"  and  forwarded  by  post  only  to  the  Town  Clerk, 
JIunicipal   Buildings.  Liverpool,  so  as  to  be  delivered  at  his 

SEWERAGE  SCHEME. 

office  not  later  than  10  o'clock  a.m.  on  Tuesday,  the  i-tth  day 
of  August,  1897. 

COMPETITIVE  PLANS. 

The  Urban  District  Council  of  Morecambe  invite  civil  en- 
gineers   to  submit  competitive    plans,  estimate,  &c.,  for  an 
improved  and  extended  Sewerage  System  for  the  whole  of  the 
district. 

The  Council  offer  a  premium  of  £100  for  the  scheme  which 
they   shall  consider  the  most   satisfactory,  but   the  premium 
will  not  be  awai'ded  unless  the  plans  and  scheme  receive  the 

(By  order) 

HARCOURT  E.  CLARE, 

Town  Clerk. 
Town  Clerk's  Office.  Liverpool. 

"TVOUGLAS  (ISLE  OF  MAN)   SEWERAGE! 
CONTPACT  No.  3. 

approval  of  the  Local  Government  Board  upon  an  application 
to  that  department  to  consent  to  a  loan  of  the  money  stated 
in  the  estimate  to  be  required  to  carry  out  the  works. 

A  plan  of  the  district,  showing  all  the  present  sewers,  can 
be  seen  at  the  offices  of  the  Council,  and  a  cop}'  of  the  printed 
instructions  mny  be  obtaiued   on  application  to  the  under- 
signed. 

TO  IRONFOUNDERS,  &c. 
The    Corporation  of   Douglas   in\-ite   tenders  from    manu- 
facturers  for   the    supply   and    delivery  upon    the    Quay  at 
Douglas,  or   into   barges   alongside    the    vessel,  as  may   be 
directed,  of  Cast-iron  Turned  and  Bored  Pipes  and  Appendages 
required  for  the  main  outfall  sewers. 

HE  NEW  EXPANDED  METAL 


Meshes  from  |th  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  Ath  in.  thickness  of  Stesl. 

FOR  BUILDING  CONSTRUCTION,  as  supplied   to  a  large  number   oi 

important  Buildings,  both  Public  and  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with   Expanded 

Wetal  Lathing.     Fireproof,  ^■ernlin-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  mo  jldings.  encasing  columns 
girders,  &c.— no  cracking  or  falling  a^vay  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  Keport 
hereinafter refc  red  to, 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 
panded Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  tc 

the  Koyal  Parks,  leading  Hallway  Companies  and  landed  Estates  throughout  the  Kingdom. 

ORNAMENTAL.       STRONG.       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

c'an  be  used  wherever  lattiee-v  urk  is  lequirtl,  ironi  a  letter-rack  to  a  lilt-shaft,  for  garden 
liordei  uig  and  archways.  Is  highly  ornanien  al  and  exceedingly  durable,  having  no  joints 
to  I  ust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  strength 
than  any  otlier  deset  ijilion  t'f  metal  lattice-work. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  effect  is  very  pleasing,  and  here  again  the  absence  of  joints  gives  great  durabi'ity  to  the 
metal,  and  the  rapidity  of  manufacture  allows  of  very  low  prices. 


CATALOGUES  AND  PRICE  LISTS  can  be  obtain,  d  on  application. 
Also  copy  of  a  HEPOIiT  by  an  EMINENT  FIRM  of  ENGINEERS  on  the  use  of  EXPANDED 
METAL  IK  CONLliETE.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UPPER    THAMES  STREET,   LONDON,  E.C. 


Telsgraphic  Address,  "  Distend.  London  " 


Works— WEST  HARTLEPOOL. 


Telephone  No.  1829. 


JviY  30,  1897.] 


AND   COUNTY   ENGINEER. 


147 


Copies  of  the  specification  and  schednlo  of  probable  qnan- 
titles  can  be  obtained  on  and  after  Friday,  the  3<Hh  day  of 
Jnly,  1897.  at  the  offices  of  the  Town  Clerk.  Doaglns,  or  of 
the  Enj^ineers,  Messrs.  Stevenson  &  ntintal,  3S  Parliament- 
street,  Westminster,  upon  payment  of  1  Guinea,  which  will 
be  relnrned  npon  the  receipt  of  a  bonH-fidr  tender. 

Sealed  tenders,  endorsed  "  Tender  for  Pipes,"  to  bo  sent  by 
post,  addressed  to  the  nndersignod,  not  later  than  10  a.m.  on 
Tnesdav,  the  10th  day  of  Angust,  1897. 

The  Corporation  does  not  bind  itself  to  accept  the  lowest 
or  any  tender. 

THOMAS  H.  NESBITT, 

Town  Clerk. 

Town  Hall,  Donglag. 


c 


ITY  OF  CHESTER. 


fXPECTIOUS  DISEASES  HOSPITAL. 


TO  BUILDERS  AND  CONTRACTORS. 
Tenders  are  requested  for  the  erection  of  an  Infectious 
Diseases  Hospital,  Sealand-road,  Chester. 

Plans  and  specifications  can  be  seen  and  quantities  obtained 
at  the  oflice  of  the  Architect,  Mr.  H.  Beswick,  17  Newgate- 
street,  Chester,  on  and  after  Tuesday,  27th  instant,  npon  pay- 
ment of  £1,  which  will  be  returned  upon  receipt  of  a  hon&- 
fide  tender. 

Sealed  tenders  to  be  sent  to  me  on  or  before  Monday,  the 
9th  August  next,  endorsed  "  Tender  for  Infections   Diseases 
Hospital." 
The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

SAML.  SMITH, 

Town  Clerk. 
Town  Ilall,  Chester. 

Jnly  22.  1897. 

FINCHLET    URBAN    PISTRICT    COUNCIL. 
TO  CONTRACTORS,  ROADMAKERS,  &c. 
The  Fincliley  Urban  District  Council  invite  tenilers  for  the 
Sewering,     Levelling,     Paving,    Kerbing,    Channelling    and 
Making  Good  certain  portions  of   Hertford,  Huntingdon   and 
Bedford  roads  and  "The  Walks,"  within  their  district. 


Separate  tenders  will  be  required  for  each  street,  and  iiIfo 
for  Victoria  Stone  Paving. 

Plana,  specifications  and  conditions  of  contract  may  be  in- 
spected and  information  and  forms  of  tender  obtained  at  the 
offices  of  the  Conncil,  as  below,  any  day  after  the  Urd  .\ngast 
next  (except  Satarday),  l>etwecn  the  hours  of  10  a.m.  and 
4  p.m. 

Tenders,  endorsed  "  Tender  for  Roads,"  to  be  delivered  at 
the  offices  of  the  Council  not  later  than  5  p.m.  on  Thursday, 
the  19th  August  next. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 

CHAS.  ROBERTS, 

Clerk  to  the  Council. 

Conncil  Offices,  Church  End,  Finchley. 
28th  July,  1807. 

BOROUGH  OF   LUTON. 
MAIN  DRAINAGE  WORKS. 
The  Towni  Council  of  Luton  are  prepared  to  receive  tenders 
for  executing  Main  Drainage  Works  as  under  : — 
400  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 

0  ft.  by  3  ft.  4  in.  diameter. 
734  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 
3  ft.  9  in.  by  2  ft.  6 in.  diameter. 
1,637  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  Sewer, 
3  ft.  6  in.  by  2  ft.  4  in.  diameter. 
142  lineal  yards  of  Brick  and  Concrete  (egg  shaped)  .Sewer, 

3  ft.  3  in.  by  2  ft.  2  in.  diameter. 
520  lineal  yards  of  21-in.  Stoneware  Pipe  Sewers  (Hassall's 

double  lined). 
360  lineal  yards  of  18-in.  Stoneware  Pipe  Sewers  (HassaH's 

double  lined). 
200  lineal  yards  of  9.in.  Stoneware  Pipe  Sewers   (Hnssall'.s 
double  lined). 
1,000  lineal  yards  of  O-in.  and  15-in.  Stoneware  Pipe  Sewers, 
including  manholes, lamp  holes.syphon  gnllies  and  dmin 
connections  complete, 
in  accordance  with  the   plans  and  specifications  prepared   by 
the  borough  engineer,  Mr.  A.  .1.  L.  Evans,  i.e.  m 

Plans  can  be  inspected  at  the  Borough  Engineer's  oflice». 
Town  Hall,  Luton,  and  copies  of  specilications,  quantities  and 


HAYWARD'S  PATENT  SEMI-PRISM  REFLECTING-LENS  LIGHTS 

PaH    LIGHTING     CASEMENTS,    CELLARS    AND    UNDERGROUND    APARTMENTS. 


UNOERCROUND  CONVENIENCE,  CHARINC  CR088-UCMTED   BY  HAYWARD'S  PATENT  IIOHTS.         ALSO  AT  OVER  100  OTHERS  THROUGHOUT  THE  COUNTRY. 

Forty  in  London    at  the  Law  Courts    Hyde  Park     Oxford  Circus     South  Kcubington,  &i.     And  at  Liverpool.  Manchester.  Leeds, 
Edinburgh,  Glasgow,  Brighton,  Hastings,  St.  Leonards,  EaBtbournc,  Margate,  Bournemouth,  etc..  etc. 

HAYWARD  BROTHERS  &  ECKSTEIN,  Lc  >  Union  St..  Borough.  London. 
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other  details,  with  forms  of  tender,  ob'tained  on  application. 
Each  application  mnst  be  accompanied  by  a  £5  Bank  of  Eng- 
land note,  which  will  be  returned  to  the  persons  honH-fide 
tendering. 

Ko  tender  will  be  entertained  unless  npon  the  printed  form, 
which  mnst  reach  my  office  by  12  o'clock  at  noon  on  Taesday, 
the  17th  day  of  August,  1897,  endorsed  "Tender  for  Main 
Drainage." 

The  Town  Council  do  not  undertake  to  accept  the  lowest 
or  any  tender. 

GEO.  SELL, 

Town  Clerk. 
Town  Hall,  Luton. 

July  9,  1897. 


0 


ITY  OF  ABERDEEN". 


MAIN  SEWERAGE  WORKS. 


CONTRACT  No.  240. 
The  Town    Council    of   Aberdeen   invite   tenders    for  the 
following  works  in  one  contract,  viz.: — 

About  788  yards  (principally  circular)  Brick  and  Concrete 

Sewer,  varying  from 4 ft.  to  6  ft.  Gin.  diameter. 
Abont  167  yards  Ca.st-Iron  Pipe  Sewer,  varying  from  21  in. 

in  4ft.  diameter. 
About  142  yards  21  in.  Fireclay  Pipe  Sewer.     Outfall  to 
river  Dee,  Valve  Chamber,  .Junction  Chambers,  Man- 
lioles,  Syphon  Chambers,  &c. 
Drawings   may   be   seen  and    specifications,   schedules    of 
quantities  and  forms  of  tender  obtained  from  the  undersigned 
on  deposit  of  the  sum  of  £5,  which  will  be  returned  on  re- 
ceipt of  a  bond-fide  tender. 

Sealed  tenders,  addressed  to  the  Sewerage  Committee  and 
endorsed  "  Tenders  for  Sewers  at  the  Esplanade,"  must  be 
lodged  with  the  Burgh  Surveyor  before  12  o'clock  noon  on 
Tuesday,  3rd  August,  1897. 

The  Town  Council  do  not  guarantee  the  acceptance  of  the 
^west  or  any  tender,  and  parties  tendering  must  do  so  at 
their  own  expense. 

WM.  DYACK, 

Burgh  Surveyor. 
Town  House,  Aberdeen. 
Sth  Jnlv,  1S97. 
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URBAN 
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COUNCIL     OF 


DISTRICT 

TO  CONTR.\CTORS  AND  OTHERS. 

The  Urban  District  Council  of  Slough  are  prepared  to  re- 
ceive tenders  for  carrying  out  the  necessary  work,  and  for 
the  supply  oF  materials  required,  in  laying  about  .520  yards 
of  9-in.  Stoneware  Pipe  Sewer,  for  the  purpo.se  of  the  con- 
struction of  a  Suiface-Water  Sewer,  and  manholes  in  connec- 
tion therewith,  in  the  Windsor-road,  in  the  said  Urban  Dis- 
trict of  Slough. 

A  pl.an  and  specification  niay  be  seen  and  quantities  ob- 
tained at  the  office  of  Mr.  W.  White  Cooper,  Surveyor  to  the 
Council,  I  Mackenzie-street,  Slough,  on  payment  of  1  Guinea, 
wliich  will  be  returned  on  receipt  of  a  bond-fiie  tender  on  the 
prescribed  form. 

Tenders,  endorsed  "  Tender  for  Surface-Water  Sewer,"  and 
addressed  to  the  undersigned,  to  be  delivered  at  the  office  of 
the  said  Council,  1  Mackenzie-street,  Slongh,  not  later  than 
4  o'clock  p.m.  on  Tuesday,  the  3rd  day  of  Augast,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 


11  Mackenzie-street,  Slough, 
loth  July,  1897. 


H.  CHARSLEY, 
Clerk  to  the  said  Council. 


A  BERDARE  URBAN  DISTRICT  COUNCIL. 
■t^  TO  CONTRACTORS. 

The  alcove  Council  are  prepared  to  receive  tenders  for  the 
completion  of  the  Nant-Melyn  Reservoir. 

The  works  include  about  62,000  cubic  yards  of  earthwork, 
19,000  cubic  yards  of  puddle,  3,000  cubic  yards  of  dry  i-ubble 
pitching,  with  the  completion  of  the  discharge  culvert,  valve 
well,  waste  watercourse,  weirs,  pipe  laying,  hauling  and  other 
accessories. 

The  site  of  the  works  is  about  4  miles  from  Aberdare  and 
2  miles  from  Hirwain. 

The  drawl. igs  may  be  seen  on  and  after  .Tnly  17th  instant, 
and  copies  of  the  specification,  form  of  tender  and  schedule 
of  quantities  on  application  to  Mr.  William  Fox,  m.i.c.e.,  5 
Victoria-street,  Westminster,  London,  Engineer  to  the  Coun- 
cil, or  at  the  Surveyor's  office.  Town  Hall,  Aberdare,  on  pay- 
ment i.f  a  deposit  nf  £lt),  which   will  be   returned   after  the 


PHOTO  COPIES  OF 
TRAOINaS. 

BLACK  LINE  PRINTS. 
30  by  22  per  copy,  ^  - 

40  by  27 „         3- 

53  by  31 „         4- 

Copies  in  one  sheet, 60  bytO,  by  arr.uigeinenf. 

COPrES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  16 

40  by  27 „       26 

53  by  31 „       3  6 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


ji^  ^  ''^% 


Subscribed  Capital  -  £2,127,500. 

„    ,  „^       f  45  DALE  STREET,  LIVERPOOL, 

"'"      '""'  I  73  TO  76  KING  WILLIAM  STREET,  LONDON. 

Liberal  Commission  allowed  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  lor  iutroduclion  of 
Business. 


G.WoOLUSCROFI&SONi 


cation. 


LITHOGRAPHED   BILLS  OF  QUANTITIES. 

Manuscript  Copies  of  Drawings.  Tracings, 

Photo  Cop)  '^  and  Photo-Lithography.'^ 

ROBT.   J.    COOK   &   HAMMOND, 
Draftsmen,  Lithographers,  A;  Map  Moivters, 
2&3  ToTHiLL  St.,  Broadway,  Westminster. 
Telephone  No.  3185. 
Te'egraphic  Address-.  "Cartoons.  London. 


PERMANENT      DECORATIVE 

WALL  1  CEILING  COYEillXGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97,  Queen   Victoria  .Stnct,  LONDON   E.C. 


EASTWOOD  &  CO.,  Limited. 

Head     Oflice:      BELVEDERE     ROAD,    L,A3IBETH,     S  E.  

BRICKS.   LIME.    CEMENT. 


In  any  Quantities.        For  Prices  apply  to  above  address. 


The  Surveyor 

Hnb  nn)unicfpal  an^  Coiint\!  iSnoinccr. 


Vol.  XII ,  No.  290. 


LONDON,  AUGUST  6,  1897. 


Weekly,  Price  3d. 


British  Association  of  Waterworl(s  Engineers. 


SECOND    ANNUAL    MEETING.— III. 


PAPERS  AND  DISCUSSIONS. 

Tho  forenoon  of  the  opening  "J^iv  of  the  aunual  conference, 
as  our  reports  in  tlie  two  last  issues  have  shown,  was  devoted 
to  the  transaction  of  formal  business  and  to  the  reading  of 
tho  president's  address,  which  we  have  already  published. 
On  reassembling  after  the  luncheon  hour  the  members  at 
once  proceeded  with  the  reading  and  discussion  of  the  various 
papers.  The  first  paper,  entitled  "Some  Jliddlese.x  Well- 
Sections,"  was  contributed  by  .Mr.  W.  Whitaker.  Owing  to 
considerations  of  space  and  to  the  fact  that  the  paper  was 
almost  entirely  statistical,  we  are  unable  to  reprint  the  paper 
in  full.  In  the  course  of  some  introductory  remarks  Mr. 
Whitaker  remarked  that  in  a  "  Ooolof<ioal  Survey  Memoir," 
published  in  1864,  an  abstract  account  of  seventy-nine  pub- 
lished well-sections  in  Middlesex  was  given,  with  details  of 
two  new  sections  in  the  county  (.<(v  "The  Geology  of  Parts 
of  Middlesex,  &c.",  \<p.  100-105).  In  1872  this  short  note 
was  greatly  enlarged  in  vol.  iv.  and  the  "  Memoir  of  the 
Geological  Survey"  (pp.  453,  472-537,  559),  in  which  all 
published  details  were  collected  together,  and  accounts  of 
125  wells  that  had  not  been  printed  were  given  (including 
one  at  Ilarefield  and  another  at  Turnham  Green,  which  were 
misplaced  under  Hertfordshire  and  Surrey  respectively.  The 
total  number  of  |>ublishcd  well-sections  in  the  county  was 
thus  brought  up  to  tho  respectable  figure  of  208.  Tho  pub- 
lication of  another  memoir  in  1889  (see  "The  Geology  of 
London,"  vol.  ii.,  pp.  79-182,  835,  336)  enabled  one  not  only 
to  add  much  to  many  of  these  208,  but  also  to  supplement 
them  by  another  100  sections  (partly  from  published  material 
but  chiefly  from  information  given  by  engineers,  well-sinkers, 
&c.),  besides  notes  of  three  shallow  wells  (pp.  302,  304),  thus 
bringing  the  total  to  311.  Since  then  accounts  of  two  other 
borings  for  water  (at  Springwell,  llaretield — Nos.  2  and  3) 
have  been  printed  in  "Pure  Spring  Water  Supply  for  Lon- 
don .  .  Report,"  by  C.  Monckton  (1890),  and  make  the 
total  313;  besides  which  the  well  at  Gravel-lane,  Uonnds- 
ditch,  has  been  described  in  greater  detail  (to  greater  depth) 
in  a  report  to  the  City  Commissioners  of  Sewers.  Further 
material  had  been  collected,  and  the  object  of  his  paper  was 
to  make  it  accessible.  It  was,  however,  only  a  mass  of  de- 
tails. None  of  the  wells  were  of  any  special  interest,  either 
on  account  of  great  depth,  of  peculiarity  of  the  beds  passed 
through,  or  of  great  importance  as  regards  water  supply. 
Nevertheless,  the  whole  gave  an  amount  of  information  of 
great  value  in  supplementing  previous  knowledge.  The  ob- 
ject in  all  cases  had  been  to  pi(>rco  through  tho  tertiary  beds 
into  the  chalk,  and  that  had  been  effected  at  dejiths  varying 
from  82  ft.  9 in.  at  Harrow  to  liTiift.  at  Hounslow.  In  most 
cases  the  chalk  had  been  bored  to  a  depth  of  over  100  ft.,  in 
many  cases  to  over  2fKi  ft.,  but  in  four  only  to  over  300  ft., 
tho  figures  varying  from  4  ft.  at  Bow  to  519  ft.  by  tho  Strand, 
in  which  last  case  alone  had  the  middle  chalk  been  reached. 
These  two  also  were  the  shallowest  (149  ft.),  and  the  deepest 
(739  ft.  Gin.)  of  the  whole.  Others  exceeded  5U0  ft.  in  depth. 
The  fifty  accounts  given  in  tho  paper  raised  the  total  for  the 
county  to  360. 

Some  interesting  points  wore  raised  in  tho  ooarse  of  the 
Discission  or  Mr.  Wfhtaker's  1'ai'ER. 

Mr.  JoNKs  (Leyton)  said  that  the  subject  of  under- 
ground water  was  of  considerable  importance  and  wonld  prob- 
ably before  long  engage  the  attention  of  Parliament.  He 
would  like  to  know  if  the  introduction  of  wells  and  boreholes 
would  not  tend  to  reduce  tho  level  of  the  water,  and  if  so 
when  they  might  expect  an  appreciable  reduction. 

Mr.  Gaskin  (Nottingham)  said  his  remarks  would  have 
reference  more  to  the  observations  Mr.  James  had  nuide  than 
to  the  paper.  There  were  two  sources  of  supply — original 
storage  and  percolation.  There  was  much  ilifTereiice  of  opinion 
as  to  the  amount  i>f  percolation  which  was  due  to  rainfall, 
and  that  had  been  illustrated  in  connection  with  the 
Nottingham    Waterworks  Bill.     The  amount  of  peix'olution 


due  to  rainfall  had  been  set  down  at  as  much  as 
three-fourths.  Mr.  Jones  had  asked  for  a  ratio,  but  he 
difl  not  think  that  anything  definite  could  bo  given  as 
a  guide.  It  depended  on  each  individual  engineer.  When 
a  case  came  before  a  committee  of  the  House  of  Commons 
there  was  as  much  hard  swearing  as  in  any  police 
court.  The  diversity  of  opinion  among  engineers  in  con- 
nection with  the  Nottingham  case  was  so  great  that  be 
had  lost  faith  in  his  own  figures.  He  would  make  his  own 
investigations  and  not  believe  in  any  expert  witness  whatever. 

Mr.  Pkikcc  (Richmond)  said  that  he  had  some  experience 
of  the  chalk  wells,  as  he  had  driven  some  7,000  ft.  of  adits. 
To  please  a  section  of  the  ratepayers  they  had  called  in 
the  water  diviners,  which  had  been  done  at  the  expense  of 
the  chairman,  but  no  benefit  had  been  derived. 

Mr.  Gaskin  supplemented  his  previous  remarks  by  stating 
that  tho  rainfall  round  Nottingham  had  decreased,  the  records 
showing  that  there  was  a  deficiency  of  3  in.  or  4  in.  as  com- 
pared with  tho  average  of  the  last  thirty  or  forty  years. 

Mr.  Matthews  (Southampton)  referred  first  to  the  relative 
value  of  headings  and  borings.  With  regard  to  the  chalk,  he 
)iad  very  little  hesitation  in  saying  that  borings,  genei-ally 
speaking,  were  not  worth  the  expense.  If  they  could  got  in 
a  few  yards  of  headings  they  were  worth  a  great  deal  more 
than  borings.  If  they  looked  upon  the  chalk  as  a  pervious 
mass  completely  soaked  with  water  what  benefit  could  they 
expect  unless  they  could  penetrate  some  impervious  strata. 
The  second  point  to  which  he  wished  to  refer  was  the  rate  at 
which  water  could  bo  taken  away  without  doing  damage  to 
the  surface  streams.  In  connection  with  the  amount  of  water 
available  by  percolation,  he  should  like  to  call  attention  to 
the  experiments  tabulated  in  the  report  of  the  last  Commis- 
sion on  the  Metropolitan  Water  Supply,  as  they  gave  a  basis 
for  the  only  safe  rule  that  could  possibly  bo  adopted.  These 
tables  gave  tho  rates  and  the  times  at  which  the  water  rose 
and  fell  in  wells  in  the  neighbourhood  to  which  the  experi- 
ments referred.  It  was  assumed  that  the  amount  of  water 
available  bore  a  direct  ratio  to  the  amount  of  percolation, 
but  it  wonld  be  found  that  the  ratio  did  not  vary  in  any  one 
year,  but  varied  from  the  amount  of  water  that  percolated. 
The  gaugings  were  on  far  too  snmll  a  scale  and  were  of  very 
little  practical  value.  There  wa.s,  however,  an  absolute  and 
direct  ratio  existing  between  the  annual  rainfall  and  tho  rise 
and  fall  of  the  water  in  the  wells.  It  was  not  necessary  in 
similar  districts  to  have  a  long  series  of  observations  extend- 
ing over  a  great  many  years.  If  they  could  get  the  rise  and 
fall  of  any  particular  well  and  the  rainfall  over  a  limited 
period,  they  could  arrive  at  the  rise  and  fall  over  the  district 
for  any  length  of  time.  Ho  urged  the  extreme  desirability 
of  each  member  taking  u|t  some  form  of  experiment  in  con- 
necticm  with  evaporation,  rainfall,  Ac,  so  as  to  get  together 
a  series  of  observations  on  waier  supply  which  they  could 
discnss.  There  was  a  great  diversity  of  opinion  as  to  the 
value  of  ceriaiu  experiments,  but  they  could  compare  notes 
with  one  another,  get  together  a  great  mass'bf  statistics, 
reject  the  bad  and  select  the  good.  A  good  deal  was  accepted 
simply  because  there  was  nothing  better,  but  at  tho  same 
time  it  should  be  accepted  with  a  groat  deal  of  reserve.  No 
rulo  could  bo  laid  down  as  lo  ihe  depth  of  he.tdings,  but, 
generally  speaking,  the  deeper  they  went  tho  better. 

Mr.  SiiAW  (Boston)  said  that  no  doubt  the  level  of  the 
water  in  the  wells  round  London  was  fulling.  There  were 
many  wuUs  round  about  Loudon  which  hod  }  ieldod,  com- 
paratively speaking,  enormous  quantities  of  wat4>r  from 
underneath  tho  London  ehiy.  The  New  Kivor  Water  Com- 
pany had  a  number  of  wells  which  ihey  used  chiefly  as  n 
record  for  telling  the  rate  ut  which  the  water  was  falling, 
but  they  had  one  or  two  which  yielded  a  considerable  quantity. 

Tho  l'iiK!«ii>KNT  said  Mr.  Whitaker's  i>a|>er  was  a  vnUinblo 
contributi(Mi  to  the  proc<'eilingH.  The  quantity  of  water  de- 
pended iipun  the  rainfall.     The   question   of  boreholes  rcrinm 
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headings  was  a  matter  for  each  individual  case,  as  much 
would  depend  on  the  stratification. 

>[r.  Whitakek,  in  replying,  referred  first  to  a  question 
which  had  been  asked  by  Mr.  Bancroft  (Hull)  in  regard  to 
the  yield  of  the  Enfield  well.  Additional  particulars  would  be 
very  valuable,  but  they  could  hardly  be  given  yet.  For  the 
statement  that  a  large  yield  had  been  proved  he  was  solely 
responsible.  It  was  an  inference  he  had  formed  from  what 
he  had  heard.  'Sir.  Jones  had  snggested  that  the  boring  of 
wells  would  lead  to  a  reduction  of  the  water  level.  That 
must  be  so.  and  the  wells  would  have  to  be  made  deeper.  In 
some  cases  the  decrease  was  about  1  ft.  a  year.  As  to  a  rule, 
he  was  afraid  there  must  be  as  many  rules  as  places.  It 
would  be  impossible  to  apply  one  rule  over  the  whole  metro- 
politan area.  In  reference  to  Mr.  Gaskin's  remarks,  original 
storage  simply  meant  accunialated  percolation.  They  must 
ultimately  depend  upon  percolation. 

A  hearty  vote  of  thanks  was  accorded  to  Mr.Whitaker,  and 
the  president  called  upon  the  reader  of  the  next  paper. 

THE    REMOVAL    OF    INTERNAL    CORROSION    FROM 

THE  MAINS  OF  THE    KENDAL  WATERWORKS. 

By  T.  N.  RiTSON. 

There  are  two  distinct  districts  of  water  supjjly  in  Kendal  •' 
No.  1  (or  "  low  service  ")  is  supplied  from  a  reservoir  situ- 
ated 400  ft.  above  ordnance  datum,  and  which  has  a  capacity 
of  12,000,000  gallons.  The  water  supply  to  this  district  is 
further  supplemented  from  a  pumping  station,  when  neces- 
sity demands  it.  The  class  of  property  embraces  manufac- 
tories, breweries,  warehouses,  shops,  oflices  and  private 
residences;  and  the  population  of  the  district  numbers 
11,000.  No.  2  (or  "high  service")  is  supplied  from  a 
reservoir  sitnated  in  the  same  gathering  area  as  the  previous 
one,  but  is  464ft.  above  ordnance  datum,  and  has  a  capacity 
of  6,000,(XJ0  gallons.  The  population  of  this  district  is  4,000, 
and  the  class  of  property  purely  residential.  The  total  area 
of  the  gathering  ground  is  about  200  acres.  It  is  principally 
with  reference  to  the  scraping  of  the  mains  which  supply 
water  to  No.  2,  or  "  high  service,"  district  that  it  is  proposed 
to  deal  with  in  this  paper. 

When  the  author  undertook  the  managementof  the  Kendal 
gas  and  water  works,  in  1892,  the  water  supply  was  in  the 
hands  of  a  private  company,  who  unfortunately  had  allowed 
the  mains  and  service  pipes  to  get  into  a  bad  state,  with  the 
result  that  the  leakage  and  waste  of  water  was  abnormally 
high,  and  the  supply  unsatisfactory,  causing  considerable 
annoyance  and  inconvenience  to  consumers  and  dissatisfac- 
tion to  the  local  authorities.  The  climax  was  reached  during 
the  drought  of  1893,  when,  owing  to  the  defective  supply, 
particularly  to  the  higher  portions  of  the  town,  the  local 
authorities  determined  to  approach  the  then  e.xisting  com- 
pany with  a  view  to  acquiring  the  combined  undertakings, 
which  was  ultimately  carried  into  effect  in  1894.  Imme- 
diately the  corporation  got  possession  they  set  to  work  to 
construct  a  new  reservoir,  situated  742  ft.  above  ordnance 
datum,  and  which  is  now  under  way,  and  when  completed  will 
have  a  capacity  of  120,000,000  gallons.  In  conjunction  with 
the  new  reservoir  scheme  it  is  also  proposed  to  construct 
filter-beds  and  clear-water  basins  for  the  purpose  of  filtering 
the  water  from  the  present  upper  and  lower  reservoirs.  The 
new  reservoir  is  intended  to  act  as  a  large  impounding  re- 
servoir, from  whence  the  present  reservoirs  will  be  fed  from 
time  to  time. 

As  the  filtration  scheme  would  naturally  reduce  the  head 
of  water,  it  was  evident  that,  in  order  to  successfully  pro- 
vide a  continuous  and  improved  supply  of  water  to  reach  to 
the  top  storey  of  the  highest  house  in  No.  2  district,  it  would 
be  necessary  to  thoroughly  overhaul  and  extend  the  mains. 
Before  going  to  any  considerable  outlay  under  the  latter 
head  the  author  recommended  that  the  6-in.  trunk  main 
from  the  upper  reservoir  to  its  terminus  in  Allhallows-lane 
(marked  H3  on  plan),  and  abo  the  leading  I-in.  main  in  the 
district,  should  be  scraped,  and  the  .)-in.  main  from  No.  3 
hatch  box  forward  replaced  by  a  6-in.  main.  Two  6-in.  hatch 
boxes  and  an  additional  scour  pipe  were  fixed  at  certain 
points.  Scour  pipe  B  was  already  in  position.  The  hatch 
boxes  were  protected  by  pits  built  in  brickwork,  and  pro- 
vided with  good  drain  pipes  to  carry  off  the  water,  but  so 
arranged  that  all  sediment  should  be  deposited  in  the  batch 
box.  A  few  sundry  alterations,  such  as  fixing  suitable  bends 
and  junctions  to  enable  the  scraper  to  pass  comfortably, 
completed  the  pi-oliminary  arrangements. 

The  6-in.  pressure  scraper  employed  is  of  the  Appold  type, 
modified  and  improved  by  Mr.  Thos.  Kennedy,  of  the  Glen- 
field  Company,  Limited,  Kilmarnock.  It  consists  of  two 
distinct  parts  connected  by  a  swivel  joint,  the  front  carry- 
ing the  eight  steel  scrapers,  and  the  rear  portion  the  steel 
propelling  pistons.  Leather  discs,  intoraectod  by  radial 
cats,  and  stiffened  at  the  back  by  lead  plates,  are  placed 
behind  each  piston.  The  spring  and  the  steel  scraping 
edges  are  arranged  in  two  sets  of  four  each,  tho  set  behind 
breaking  joint  with  that  in  front.  The  cutting  edges  are  set 
in  such  a  way  that  shonld  tho  scraper  encounter  anything 
in  the  shape  of  a  projection,  such  as  a  ferrule  screwed  into 
the  pipe,  the  whole  machine  will  slew,  or  turn  round,  and 
thus  pass  the  obstruction  without  being  blocked,  while  the 
leather  packings  behind  tho  pistons  will  fold  back  and  pass 
any  obstruction  that  can  be  passed  by  the  jiistons  themselves.  1 
It  is   advisable   to    have   two   sets   of   pistons,  of   different   I 


diameters,  so  that  when  the  scraper  is  inserted  into  the 
main  for  the  first  time  the  smaller-sized  pistons  may  be 
used,  and  after  the  main  has  been  partly  cleared  of  obstruc- 
tion then  the  larger-sized  pistons  can  be  employed. 

Everything  now  being  in  readiness,  the  scraper  was  in- 
serted into  No.  1  hatch  box  at  the  reservoir  on  the  morning 
of  December  17,  1896.  The  pipe  line  across  the  fields  having 
been  previously  pegged  out,  a  number  of  active  young  men 
were  posted  along  the  line  of  main,  at  intervals  of  25  yards, 
with  instructions  that  directly  the  scraper  passed  under- 
neath (which  can  be  easily  "distinguished  by  the  low, 
rumbling  noise  it  makes)  each  man  had  to  shout  to  the  man 
in  advance  "  Passed,"  and  then  proceed  2.5  yards  in  advance 
of  the  man  farthest  away,  and  so  on,  until  pipe  A  was 
reached.  The  turncock  was  instructed  to  turn  on  the  water 
at  a  given  time,  and  also  to  listen  for  the  inspector's  signal 
whistle,  and  follow  the  instructions  of  the  code  of  signals 
given  to  him.  The  scraper  moved  off  directly  the  water  was 
turned  on,  but  it  only  proceeded  about  130"  yards,  when  it 
stuck  fast.  Whan  the  scraper  sticks  its  position  can  be 
located  by  means  of  a  stethoscope,  from  the  sound  of  the 
water  rushing  past.  The  position  of  the  stoppage  in  this 
case  having  been  speedily  located,  the  water  was  turned  off, 
the  main  cut,  and  the  scraper  removed.  It  was  then  found 
that  the  cause  of  the  stoppage  was  due  to  about  121b.  of 
lead,  the  result  of  a  badly-run  joint.  The  pipes  having  been 
made  good  by  2  p.m.,  the  scraper  was  once  more  inserted, 
and  it  came  down  as  far  as  the  scour  pipe  A  (the  valve  in 
front  being  closed  for  the  time  being),  and  the  main  was 
then  well  flushed.  At  7  p.m.  the  same  night  the  scraper  was 
again  set  in  motion,  and  it  arrived  at  hatch  box  No.  2  in  a 
short  space  of  time,  bringing  with  it  a  goodly  quantity  of 
filth  and  corrosion.  The  main  was  well  flashed,  and  opera- 
tions suspended  for  the  night. 

On  the  following  day  the  scraper  was  again  inserted  in  the 
hatch  box  at  reservoir  and  the  water  turned  on,  when  an 
exciting  chase  took  place,  for  No.  2  hatch  box  (a  distance  of 
2,.523  yards)  was  reached  in  seventeen  minutes.  A  good 
deal  of  corrosion  again  came  down,  and  the  main  had  to  be 
well  flushed.  At  10  o'clock  the  same  night  the  scraper, 
with  knives  set  at  .5|-in.  and  fitted  with  4J-in.  diameter 
pistons,  was  inserted  in  No.  2  hatch  box.  The  men  were 
instructed  to  lie  down  at  intervals  of  20  yards,  with  ear  to 
ground,  on  the  line  of  pipes.  The  water  was  turned  on,  and 
the  scraper  moved  off  gaily,  the  inspector  following  it  up 
with  his  stethoscope ;  but  after  a  journey  of  40  yards  it 
stuck.  The  sluice  valve  was  turned  off,  and  opened  sud- 
denly with  the  hope  of  again  setting  it  in  motion,  but  we 
were  nusucoessful.  The  pipes  were  then  bared  and  well 
rapped  with  a  hammer,  which  had  the  desired  effect;  the 
scraper  moved  off  another  40  yards,  and  stuck  again.  The 
same  operations  were  repeated,  but  failed ;  ultimately  a 
loosely-rolled  wisp  of  hay  was  inserted  into  the  main  behind 
the  scraper  and  the  water  turned  on,  but  all  to  no  purpose ; 
the  scraper  was  bent  upon  resting  for  the  week  end,  so  it 
was  left  until  the  Monday,  and  then  cut  out. 

On  examining  the  interior  of  the  main  at  several  points 
between  Nos.  2  and  3  hatch  boxes  it  was  found  to  be  so 
badly  corroded  that  in  some  places  there  was  barely  2i  in. 
waterway  througli  it  ;  and  as  the  pipes  had  not  been  treated 
with  Dr.  Angus  Smith's  composition,  the  "carbuncles"  of 
oxide  of  iron  had  coalesced  to  such  an  extent,  and  were, 
moreover,  so  firmly  fixed  to  the  interior  surface  of  the  pipes, 
that  it  was  regarded  as  next  to  impossible  to  successfully 
scrape  this  length  (667  yards),  and  in  the  end  it  was  deemed 
advisable  to  lay  a  new  6-in,  main  between  these  points,  at  an 
estimated  cost  of  £250. 

Operations  were  next  directed  to  scraping  830  yards  of 
4-in.  main  which  was  known  to  be  badly  corroded.  It  was 
feared,  however,  that  the  task  would  be  both  laborious  and 
expensive  unless  some  means  could  be  devised  which  would 
admit  of  the  work  being  done  expeditiously  and  well.  A 
local  blacksmith  was  brought  into  requisition,  and  a  set  of 
steel  spring  scrapers  were  made,  somewhat  on  the  model  of 
the  6-in.  scraper,  but  without  the  rear  or  propelling  pistons, 
but  with  a  ring  formed  in  the  front  of  the  apparatus  to  hook 
on  a  rope.  A  hundred  yards  of  J-in.  strong  manilla  hemp 
rope,  a  similar  length  of  J-in.  steam  tube,  a  couple  of  cast- 
iron  clips  for  4.in.  pipes,  with  rubber  bushes  or  cylinders 
(used  for  speedily  joining  up  the  ends  of  cut  pipes),  and  a 
crab  winch  completed  the  "  kit." 

The  main  was  cut  at  intervals  of  90  yards.  Length  after 
length  of  J-in.  steam  tube  was  screwed  together  and  passed 
along  the  main  until  it  emerged  at  the  other  open  end.  The 
rope  was  then  hooked  into  an  eye  made  in  the  front  length 
of  tube  and  the  whole  withdrawn.  One  end  of  the  rope  was 
then  attached  to  the  drum  of  the  winch,  and  the  other  end 
hooked  to  tho  scraper  before  being  inserted  into  the  main. 
A  piece  of  4-in.  pipe  was  cut  to  length,  and  the  rubber  bushes 
slipped  over  the  ends  of  the  cut  main,  and  the  whole  evenly 
and  tightly  clamped  together  by  means  of  tho  clip  joints.  A 
gentle  stream  of  water  was  turned  on  and  the  scraper  slowly 
drawn  throngh  the  main  by  means  of  tho  winch.  This 
operation  was  repeated  twice,  and  the  main  well  flashed 
after  each  scraping ;  and  on  completion  the  corrosion  had 
been  completely  removed,  and  the  pipes  appeared  almost  aa 
good  as  new. 

The  cost  of  scraping  this  830  yards  amounted  to  6'82d.  per 
yard.     This  is   higlior  than   it  would  have   been  but  for  an 
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accident  which  befell  ua  at  the  out  net,  owing  to  the  breaking 
of  one  of  the  lengths  of  J-in.  tiibo  inaido  the  main,  an  I  which 
had  to  be  cut  out.  The  author  has  found  that  lin.  pipes 
which  have  been  treated  with  Dr.  Angus  Smith's  conipoai- 
tion  can  bo  scraped  quiti  oasilj-,  and  at  a  coat  of  from  td.  or 
5d.  per  yard.  As  opprtunities  present  themselves  it  is 
intended  to  pursue  the  work  of  scraping  the  other  mains  in 
the  district. 

Prompted  by  the  success  of  the  scraping  of  the  -t-in.  main, 
it  was  determined  to  make  anoiher  attempt  upon  the  0-in. 
main,  beginning  where  we  left  off  on  December  19,  IS9G. 
Accordingly  the  scraper  was  sot  to  full  size  and  inserted  into 
No.  2  hatch  box  at  10  o'clock  on  tlio  night  of  April  '.),  1N97. 
Men  were  poatcd  at  intervals  of  In  or  1 2  yards  on  tho  line  of 
main,  with  strict  orders  to  listen,  with  ear  to  ground,  as 
owing  to  the  noise  of  tho  water  of  the  river  Kent  ruahing 
over  the  weir  near  by  wo  were  afraid  that  the  scraper  might 
get  lost.  The  water  was  turned  on  in  the  main,  and  tho 
"  beastie,"  sa  the  Scotch  people  rail  it,  started  off  at  a  rapid 
pace,  and  although  the  inspector  was  tracing  it  with  the 
stethoscope,  the  noise  made  by  tho  river  caused  us  to  lose 
the  apparatus  for  some  hoars.  The  tire-plugs  along  tho  line 
ot  main  on  being  tested  and  fliuhed  revealed  the  fact  that 
the  scraper  was,  to  our  astonishinont,  ahead  of  ua,  whilst  the 
mad,  tilth  and  incrustation  isauiug  from  hatch  box  No.  3 
satisfied  us  that  it  was  doing  its  work  into  the  bargain.  The 
main  was  now  carefully  stethoscoped,  nntil  eventually  the 
BCrapor  was  located. 

The  water  was  turned  off,  and  a  couple  of  wisps  of  hay 
inserted  into  the  main  behind  tlio  scraper,  the  water  again 
turned  on,  but  all  efforts  failed  to  move  tho  apparatus; 
operations  wore  then  suspended  until  the  following  night. 
In  the  meantime,  however,  tho  scraper  had  moved  forward 
some  30  or  tO  yards,  and  to  within  30  yards  of  Xo.  3  hatch 
box.  After  a  good  deal  of  dodging — snch  as  turning  off  the 
water  and  putting  it  on  again  suddenly,  passing  several 
lengths  of  '-in.  steam  tube  down  tho  main  from  tho  hatch 
bo.x  to  try  mid  force  the  scrapor  back  a  little — we  had,  at 
ast,  the  satisfaction  of  seeing  it,  and  about  a  ton  of  iron 
rust — the  shattered  remains  of  "  carliunoles  " — deposited  in 
No.  3  hatch  box.  Tho  scraping  of  this  length  of  main  was 
repeated  several  times,  and  each  time  the  apparatus  brought 
with  it  a  quantity  of  sediment.  The  total  cost  of  scraping 
the  3,190  yards  of  fiin.  main,  from  the  resorvoir  to  No.  3 
hatch  box,  amounted  to  408d.  per  yard. 

Tables  1.  and  II.  give  details  of  tho  cost  of  scraping  tho 
6-in.  and  4-in.  mains  respectively,  and  Table  Til.,  taken  from 
the  hereinafter-mentioned  papers  of  Mr.  IT.  Henderson  and 
Mr.  John  Barr,  gives  particulars  and  cost  of  scraping  water- 
mains  in  other  towns. 

T.4BLE  I. — Cost  of  Scraping  3,190  yards  6-in.  Water  Main. 


'ne  6-in.  scraper  and  two  sets  pistons 
T\V5  6-in.  hatch  boxes,  with  brickwork 

pits,  lie,  complete 
Two  pair  6-in.  clips  and  rubber  bushes 
One  6.)n.  scour  pipe  and  valve  complete 


£27  1.^     8 

Interest,"  sinking  fund  and  depreciation  on 
£27  1.56.  8d.  at  20  per  cent,  per  annum... 

Time,  fixing  hatch  boxes,  valves,  and  scour  pipea, 
alterations  to  mains,  &c.  .  . 

Time,  scraping  and  reinstating  mains  and  roads... 

Material  nsed  and  reinstating  mains  and  roads  ,  . 


£     .. 

rf. 

S  11 

0 

10     3 

7 

4  18 

8 

4     2 

.5 

U     1 


Kqual  to  408d.  per  yard  scraped. 

Tablr  II.— Cost  of  scraping  8.30  yards  4-in.  Water  Main. 

£     ..  d. 

One  4-in.  scraper            ...                      ...       15  O 

100  yards  ^-in.  beet  manilla  homp  rope 

complete           ...          ...          .  .                    1    10  1 

100    yards     Jin.    wronght-iron    steam 

tube      2     9  2 

One  pair  4-in.  clips  and  rubber  rings...       1  14  0 


£6  18    3 


Interest,     sinking     fund      ami     depreciation    on 

£(\  18  3d.  at  .lO  per  cent  per  annum 
^laterinl  used  and  reinstating  mains  anfl  roads  ... 
Time,  scraping  and  reinstating  roads 


Eqnat  to  6'32d.  per  yard  scraped. 


£     •.  rf. 

3     9  1 

.1   10  2 

12  IS  1 

£21   17  4 


ScsiMARY  OF  Cost  of  Si  raping  Watir  M.mxr   by 
Pbessdrk  Scbapeb. 

(H.  Henderson,  rroccMings  Intt.C.E.,  I88?rl.).  *^ 
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(John  Barr,  Inst.  Engineers  and  Sbipbailders  in  Scotland). 


L 


Soar. 


Name  of  Place. 


1892 


S.S 

-sT 


RoabouT, 
Prance. 


Bamtisland. 


11 


18D3    Bridge-ot-Allsn     f> 


1894 


1896 


isoe 


Thurso.J 
Stirling. 


Inverkeithing. 
iVaterford. 


Cupar  Fife. 


Merthyr  Tydfil. 

Cowdenbeath 
Merlhj-rTvdKl. 


16     0 

9 

19  17 

9 

12  15 

2 

54    4 

9 

Miles  Yds 
5       594 


3    1,! 


1  0 

■^  0 

3    1,320 


2        880 
8  0 


3        8S0 


5       617 


3    1,405 
0       770 


ToUtL 


£    «.  d. 


61 


262    8  6 


I 


1896-71 


Kendal. 


1    l.t?0 
0       S30 


I 


9-02 


! 


Gain  in 
Obstmc-     Delivery 
tion.      I     after 
Sen  pins. 


Piece  wood 
2  ft.  3  in. 
by  5  in.  by 
6iin.,leAd 
(4jlb.),  * 
stones. 


Stones  and 
lead,  and 

giece  of 
r  o  kon 
\  pipe. 
—  |Le«d. 
211  12  43-11  Pieces  bro- 
'  ken  pipe,: 
I  rope.  , 
60  16  3  3-6  Piece  bro  ; 
ken  pipe,' 
rabbit.  I 
318    1  0  8-01  About   400 

stones. 
90    9  7;3-26iLead. 
177  15  0  3-76Tie«8bro-l 
t  ken  pipe. 
!  lead    nndi 
stones.      , 
64    4  9|4-08  Ix-ad.  rupt 
and  peaty 
matter. 
21  17  4J6-32  Rust     and 
pea    T 
matter. 


l«ft.he«d 
I  taken  off 
.  pumptng 
■  cnjfine. 
'Per  rent. 


43 


35 
7 


30 
23 


Needless  to  say,  the  water  supply  to  No.  2,  or  "  high  dii- 
trict,"  hasbecri'so  much  improveil,  without  the  anticipated  ex. 
tensions  of  the  mains,  that  we  are  now  able  to  give  a  constant 
supply  from  the  lower  reservoir,  which  was  impossible  before 
scraping,  nnd  there  is  no  doubt  the  filtration  scheme  will 
successfully  provide  the  district  with  a  continuous  and  im- 
proved supply  of  water  when  installed. 

In  conclusion,  the  author  would  draw  attention  to  I  ho 
desirability  of  having  all  pipes  nnd  castings  in  connection 
with  water  supply  treated  with  Or.  .Angus  Smith's  compcvai. 
tion,  a  preparation  which  acta  very  considerably  as  a  pre- 
ventative against  internal  corrosion.  It  has  been  found  that 
the  chemical  action  set  up  by  the  combined  water  and  air 
or  oilier  gases  passing  along  non-coated  pipes  is  such  that 
corrosion  may  commence  almost  immediately,  iiffecting  the 
water-carrving  power  of  the  main,  and  reducing  the  prcs(ur« 
in  an  incredibly  short  space  of  time,  whereas  in  (ho  case  of 
pipes  coated  with  asphnlie.  several  yeiirti  may  elapse  before 
it  begins  to  show  itself  Moreover,  the  corrosion  which  forms 
in  non  coated  pipes  is  more  difficult  to  remove  by  scraping 
than  that  of  a  coated  pi(H-,  owing  to  the  tenacious  manner  in 
which  the  magnetic  oxide  of  iron  carbuncles  adhere  to  the 

•  Only  half  of  thin  conip\ctc<l,  but  hatch  Nixet  for  whole  length  tnxt 
fixed,  and  arc  inclndol  m  cent, 
t  HiKh-preR*urr  bydrmlu-  maia. 

J  Onlv  ^  milcF  out  of  9  scrniwl  at  present. 
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internal  walls  of  the  pipes.  Soft  water,  which  carries  much 
free  carbonic  acid  derived  from  the  atmosphere,  is  peculiarly 
destructive  to  iron  pipes. 

The  composition  referred  to  is  applied  to  pipes  and  castings 
in  the  following  manner  t  A  mixture  of  coal  tar  and  crude 
naphtha  are  boiled  together ;  the  pipes,  as  soon  as  posbible 
after  they  are  taken  from  the  moulds  and  before  rust  has  by 
any  chance  had  time  to  form,  are  then  suspended  in  the 
boiling  solution  at  a  temperatui-e  of  350  deg.  to  400  deg. 
Fahr.  for  twenty  minutes  or  more,  until  the  eastings  attain 
the  same  temperature  as  the  boiling  solution,  after  which 
they  are  stood  on  end  to  drain.  Pipes  so  treated  liave  both 
within  and  without  a  fine  smooth,  glossy  and  evenly-laid 
coating  or  skin  of  hard  blaek  varnish,  which  adheres  so  firmly 
to  the  surface  of  the  pipe  that  it  is  impossible  to  remove  it 
mechanically  without  also  removing  some  of  the  iron  with  it. 

It  is  most  important  that  the  asphalts  should  be  applied  to 
the  pipes  without  blisters  or  flaws,  otherwise  rapid  oxidation 
of  the  metal  beneath  is  set  up.  It  has  been  suggested  by  a 
writer  in  the  Journal  of  the  Society  of  Chemical  Industry 
(vol.  v.,  18S6)  that  "  The  pipes,  after  casting  and  subsequent 
cooling,  are  treated  with  an  easily-wetting  liquid  (such  as 
alcohol,  petroleum,  petroleum  ether,  crude  benzine,  &c.) 
before  being  coated  with,  or,  still  better,  dipped  in  the  hot 
tar  or  asphalte.  The  result  is  an  even  layer,  free  from  flaws 
and  crevices.  The  liquid  used  must  be  one  that  will  mix 
with  the  tar  or  asphalte,  and  which  will  afterwards  easily 
evaporate  from  the  protecting  layer.  If  this  be  the  case, 
there  will  be  no  danger  of  any  unpleasant  taste  or  smell  im- 
parted to  the  water. 

A  most  interesting  detailed  description  of  "  The  Internal 
Corrosion  of  Cast-iron  Pipes  "  is  given  in  a  commnnication 
to  the  Institution  of  Civil  Engineers  in  1881  by  Mr.  M.  B. 
Jamieson,  m.[.c,e.,  of  Aberdeen,  in  which  it  was  shown  that 
the  carbuncles  from  a  pipe  coated  with  asphalte  usually  had 
a  cavity  in  the  under  surface,  and  being  attached  by  their 
edges  only,  caused  probably  by  the  blistering  of  the  asphalte 
coating  through  the  collection  of  air  or  other  gases,  thereby 
preventing  the  central  portion  of  the  carbuncle  from  touching 
the  iron.  It  was  also  shown  that  the  amount  of  corrosion 
was  proportional  to  the  volume  of  water  passing  along  a  pipe 
and  the  commotion  existing  therein.  For  example,  at  the 
junction  with  a  trunk  main  the  pipes,  where  water  was  con- 
stantly flowing,  were  found  to  bo  nearly  filled  with  rust, 
whereas  the  hydrant  branches,  through  which  the  water 
seldom  flowed,  and  at  the  dead  end  of  the  main,  where  the 
flow  was  practically  nil,  the  pipes  were  comparatively  clean. 

As  an  illustration  of  the  difference  in  the  amount  of  corro- 
sion in  the  same  pipe,  the  pipe.  Fig.  2,  terminating  in  a  closed 
end  at  C  had  no  branches  between  B  and  C,  while  from  A  to 
B  there  were  about  thirty  branches  drawing  off  a  large  supply, 
which  gradually  diminished  in  quantity  towards  B.  When 
the  pipe  had  been  forty-five  years  in  continual  use  it  was  in- 
spected and  found  filled  with  rust  at  A,  which  gradually  de- 
creased till  between  B  and  C  the  pipe  was  almost  in  its 
normal  condition. 

The  following  analyses  give  the  composition  of  corrosion 
in  a  non-coated  4-in.  pipe  and  a  10-in.  coated  pipe  respect- 
ively, in  use  in  Aberdeen. 

No.  1. —  Analysis  of  rust  from  a  4-in.  diameter  pipe,  which 
had  been  twenty-one  years  in  continual  use,  not  coated  with 
asphalte : — 

Per  cent. 
Volatile  or  combustible  matter  ...  ...         ...         ...     16'62 

Sulphuric  anhydride        ...  ...  ...  ...  ...       060 

Phosphoric  anhydride       ...         ...  ...  ...  ...     trace 

Magnetic  oxide  of  iron    ...  ...  ...  ...  ...     3247 

Iron  oxide  ...         ...  ...  ...  ...  ...  ...       904 

Insoluble  sandy  matter    ...         ...  ...  ...  ...     4127 

Lime  ...  ...  ...  ...  ...  ...  ...     trace 

No.  2. — Analysis  of  rust  from   a  pipe  10  in.  in  diameter, 
which  had   been  fifteen  years  in  continual  use,  coated  with 
Dr.  Angus  Smith's  preparation  of  asphalte : — 

Per  cent. 
Volatile  or  combustible  matter  ...  ...         ■»         ...     1805 

Sulphuric  anhydride         ...         ...  ...  ...  ...        108 

Phosphoric  anhydride      ...  .  .  ...  ...  ...     trace 

Magnetic  o.^ide  of  iron     ...  ...         ...  ...  ...       0'36 

Iron  oxide  ...         ...  ...  ...         ...  ...         ...     37'55 

Insoluble  sandy  matter    ...  ...  ...  ...         ...     4278 

Lime  018 

These  samples  do  not  materially  differ,  except  in  the  con- 
dition of  the  iron.  No.  1  being  chiefly  magnetic,  while  only 
minute  quantities  of  the  iron  of  No.  2  io  in  tiiat  state. 

*  Some  recent  investigations  by  Mr.  Lory,  of  Clrenoblo,  have 
shown  that  water  containing  organic  matler  in  solution  att.acks 
pipes  very  speedily;  and  after  many  analyses  of  water  con- 
veyed to  Grcnnblo  frnni  different  sourcns  in  iron  pipes,  and 
also  water  known  to  have  attacked  pipes  and  led  to  the 
formation  of  scab  or  carbuncles  of  oxide  of  iron  in  other 
places,  he  had  invariably  found  that  tho  scab — consisting 
mainly  of  hydrated  oxide  of  iron  -contained  from  r>  to  10  per 
cent,  of  organic  mutter,  lie  was  led,  therefoir,  to  conclude 
that  the  destructive  action  upon  such  pipes  is  due  in  the 
first  instance  to  substances  of  organic  origin,  and  that  to 
some  extent  this  explained  the  reason  why  in  some  places 
cast-iron  pipes  remain  quite  free  from  corrosion,  whereas  in 

•  "  M'UUtss  o!  Proceedmge,  Inst.C.B.,"  Vol.  Ixx^v.,  SesBlon  1886-6. 


other  cases,  even  after  six  months,  as  happened  at  Grenoble, 
they  become  covered  with  rust  carbuncles. 

This  short  account  of  the  author's  experience  of  main 
scraping  will,  he  trusts,  suffice  to  bring  forward  a  discussion 
upon  a  subject  which  is  at  once  fascinating,  exciting  and 
interesting,  and,  at  the  same  time,  of  considerable  import- 
ance to  those  responsible  for  providing  efficient  supplies  of 
pure  wholesome  water  to  the  community  generally. 

The  following  papers  bearing  upon  this  subject,  and  to 
which  reference  has  been  made,  are  recorded  in  the  "  Proceed- 
ings" of  the  undermentioned  institutions: — 

"  Description  of  the  Mechanical  Scraper  for  Removing  In- 
crustation in  the  Mains  at  Torquay  Waterworks,"  by  John 
Little.  [Institution  of  Mechanical  Engineers,  31st  July,  1873.] 

"  The  Internal  Corrosion  of  Cast-iron  Pipes,"  by  Matthew 
Buchan  Jamieson,  stcd.i.c.e.  (Miller  Prize).  [Institution  of 
Civil  Engineers,  vol.  Ixv.,  Session  1880-1.] 

"  The  Cleaning  of  the  6-in.  Main  of  the  Oraagh  Water- 
works," by  I.  H.  H.  Swiney,  B.A.,  b.4c.eng.t.c.d.,  t.e.  [Insti- 
tution of  Civil  Engineers  of  Ireland,  November  2, 1887.] 

"  The  Removal  of  Corrosion  from  Water  Mains,"  by  Herbert 
Henderson,  assoc.mem.c.e.,  vol.  oxvi..  Session  1893-4. 

On  "  The  Scraping  of  Water  Mains,"  by  John  Barr.  [In- 
stitution of  Engineers  and  Shipbuilders  in  Scotland,  23rd 
March,  1897.] 

Discussion  on  Mb.  Ritson's  Papek, 

Mr.  Peibce  (Richmond)  said  that  most  water  would  cause 
corrosion  in  pipes  that  were  not  coated.  He  then  mentioned 
some  of  the  articles  which  he  had  been  accustomed  to  find  in 
water  pipes,  among  them  being  a  whole  brick  and  a  large  leg 
bone  of  beef,  the  wateV  having  passed  through  the  hollow  of 
the  bone. 

Mr.  Hunter  (Sevenoaks)  endorsed  the  remarks  of  Mr. 
Ritson  generally.     His  experience  had  been  very  similar. 

Mr.  Gaskin  said  the  incrustation  of  pipes  was  found  not  so 
much  in  the  case  of  water  obtained  from  wells  as  water  from 
a  catchment  area.  He  believed  the  idea  of  a  scraper  had 
originated  at  Liverpool.  The  matter  had  been  submitted  to 
Mr.  Kennedy,  and  the  scraper  described  in  the  paper  was  the 
result. 

Mr.  Kenneoy  (Glenfield  Co.,  Kilmarnock)  said  that  not 
only  corrosion  but  pieces  of  timber  were  found  in  water 
pipes.  He  had  once  found  a  plank  4  ft.  long  and  6  in.  in  dia- 
meter in  a  water  main.  Mr.  Kennedy  also  gave  some  par- 
ticulars as  to  the  origin  of  the  scraper. 

Mr.  Francis  (Devonport)  said  his  difficulty  in  using  a 
scraper  was  that  they  could  not  in  starting  get  a  head  of 
water  sufficient  to  drive  it.  He  found  the  corrosion  in  his 
pipes  too  hard  to  allow  the  scraper  to  be  of  any  use.  He  had 
tried  it  with  different  sizes  of  pipes.  He  valued  the  stetho- 
scope which  Mr.  Kennedy  had  sent  with  the  scraper,  and  had 
used  it  for  the  purpose  of  ascertaining  leakage. 

Mr.  GiLBY  (Bath)  said  the  success  of  the  scraper  depended 
very  much  en  the  character  of  the  water.  He  had  scraped 
a  6-in.  main  which  had  been  laid  in  1847.  His  method  was 
to  take  a  length  of  50  yards,  and  drag  the  scraper  through 
by  means  of  ropes,  as  they  could  not  get  a  sufficient  head  of 
water.  The  cost  was  out  of  proportion  to  the  succsss  of  the 
operation,  but  they  got  the  main  fairly  well  cleaned  in  the 
end.  They  had  to  take  the  scraper  through  about  a  dozen 
times,  but  the  water  was  so  hard  that  the  scraper  did  not  seem 
to  have  the  slightest  effect  upon  the  deposit.  He  should 
hesitate  before  trj'ing  it  in  his  district  again.  Too  much 
importance  could  not  be  attached  to  the  coating  of  the  pipes. 
An  18-in.  main  which  he  had  cut  out  the  other  day  was  aa 
good  as  when  laid  twenty-five  years  ago. 

Mr.  iNGnAM  (Torquay)  gave  some  details  of  scraping 
operations  in  his  district,  and  said  it  should  not  be  over- 
looked that  it  was  not  corrosion  alone  that  led  to  the  forma- 
tion of  carbuncles.  By  <a  very  careful  analysis  it  would  be 
found  that  there  was  both  corrosion  and  deposition  of  solid 
matter  from  the  water.  Corrosion  took  place  more  quickly  . 
the  greater  the  velocity  of  water  in  the  pipes. 

Mr.  Shaw  (Boston)  said  that  so  far  as  his  experience  went 
the  incrustation  of  pipes  was  generally  due  to  soft  water, 
especially  if  unfiltered.  Filtered  water  did  not  produce 
incrustation  to  anything  like  the  same  extent.  His  experi- 
ence at  Boston  was  that  pipes  which  had  a  large  flow  of 
water  through  them  were  very  free  from  incrustation.  Where 
there  were  dead  ends  carbuncles  were  formed.  Ho  had 
recently  seen  a  sciapcr  at  work  in  a  district  in  one  of  the 
Midland  Counties,  and  the  work  seemed  to  bo  carried  through 
without  much  difficulty. 

Mr.  Sanhk.man  (I'lymouth)  agreed  with  the  opinion  that 
where  there  was  n  largo  delivery  tho  incrustation  was  less. 
Flushing  the  pipes  .should  be  resorted  tn.  In  I'lymouth  the 
amount  of  corrosion  was  very  great,  4-in.  pijies  being  some- 
times completely  blocked,  and  they  were  hardly  able  to  see  a 
space  greater  than  a  lead  pencil. 

Mr.  BancroI'T  (Hull)  said  the  statement,  that  where  the 
velocity  was  greatest  the  deposit  was  loss,  was  in  direct 
opposition  to  wliat  they  had  heard  from  other  speakers.  The 
deposit  was  caused  by  different  causes  in  <lifferent  localities. 
t)xide  of  iron  formed  a  small  part  of  the  total  deposit.  A 
carbuncle  was  more  of  the  nature  of  a  deposit  than  of  actual 
corrosion.  If  Mr.  Ritson  could  supplement  his  information 
by  giving  them  an  analysis  of  the  water  they  might  be  able 
to  judge  of  the  nature  of  the  incrustation,      Mr.  Peirce  had 
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only  had  to  deal  with  chalk  water,  and  had  not  been  troubled 
with  incrustation,  deposit  or  rorrosion  to  any  extent. 

Mr.  Priestley  (Cardiff^  said  that  under  certain  conditions 
pipes  would  corrode  whether  coated  or  not.  His  experience 
had  been  that  the  corrosion  was  greatest  where  the  velocity 
was  least. 

The  Pbk.>;ident  said  that  none  of  the  speakers  had  referred 
to  cast-iron  mains,  but  only  to  wrought  iron.  In  some  cases 
in  his  experience  the  latter  would  not  last  eighteen  months. 

Mr.  EiTSO.v,  in  replying,  said  that  the  soft,  water  from  the 
RatherinR  gronnds  of  the  north  affected  pipes  in  a  much 
greater  degree  than  the  hard  waters  of  the  south.  In  refer- 
ence to  the  remarks  of  -Mr.  Francis  as  to  the  difliculty  of 
getting  sufficient  water  to  sit  the  soraper  in  motion,  in  Kendal 
they  were  more  fortunate,  as  they  could  get  sufliciont  head  of 
water  to  send  the  scraper  simply  flying.  There  waa  a  differ- 
ence of  opinion  aa  to  the  incrustation  of  dead  ends.  In  a 
coated  pipe  the  flow  of  tho  water  simply  removed  the  in. 
crustation.  Mr.  Shaw  had  indicated  tiltration  as  a  cure  for 
incrustation,  and  he  (Mr.  Kitson)  believed  it  to  be  true  to  a 
certain  extent. 

On  the  conclusion  of  tho  discussion  Mr.  Ritson  was  awarded 
a  hearty  vote  of  thanks. 


LAW  NOTES. 

QUERIES  AND  REPLIE.-;. 
CoMBi.KEP  Drainage:  I'iblk'  Health  Ait,  1S75:  Bv- 
Laws. — "A  Municipal  Engineer"  writes:  A  building  owner 
deposits  plaius  with  nrbnii  authority  for  a  row  of  twenty-four 
houses  fronting  a  street.  Tlio  drainage  from  all  the  houses 
is  shown  to  bo  taken  by  a  combined  drain  or  sewer  running 
along  the  entire  rear  and  at  a  distance  of  .3  ft.  from  the  back 
wall  of  the  houses,  such  combined  drain  to  be  connected  with 
a  public  sewer  in  a  street  running  along  one  end  of  the  row 
of  houses.  The  owner  may — as  it  suits  his  purpose  for  sale — 
divide  the  row  of  twenty-four  houses  into  blocks  of  six  in  one 
yard  by  building  walls  across  tho  combined  drain,  thus  not 
only  constructing  a  combined  drain  but  causing  it  to  exist  on 
the  properties  of  several  owners,  thereby  complicating  and 


and,  also,  can  a  local  authority  sanction  the  construction  of 
such  sewers  by  private  persons,  seeing  that  under  sec.  23  of 
the  Public  Health  Act,  1875,  where-  it  is  found  more  expensive 
to  coDslrnct.  a  number  of  drains  (for  old  hoiues)  than  to  con- 
strnct  a  sewer,  the  local  aathorily  is  emfiowered  to  make  such 
sewer  and  charge  the  several  owners  with  the  cost  thereof  .' 
It  is  presumable  that  this  power  might  be  exercised  by  tho 
local  authority  on  priv;ite  land  in  connection  with  the  drain- 
ago  of  old  houses.  2,  Can  the  local  anihority,  in  face  of  the 
by-laws  along  with  sec.  25  of  the  Public  Health  Act,  1875, 
legally  sanction,  permit  or  control  the  construction  by  a 
private  person  of  a  combined  drain  (sewer)  for  new  buildings 
elsewhere  than  in  a  new  street  r  3,  Is  a  building  owner 
legally  entitled  tu  cause,  under  sec.  21  of  tho  Public  Health 
Act,  1875,  and  is  the  lixal  authority  required  to  allow,  the 
connection  of  u  new  combined  drain  (sewer)  instead  of  a 
drain  for  the  drainage  of  new  houses  with  any  sewer  which 
the  local  ant horily  are  entitled  to  use  within  lOU  f u  of  the 
site  uf  new  houses  or  buildings  ;  and,  also,  docs  not  tec.  21 
inferontiuUy  prohibit  the  making  of  a  eewer  by  private  per- 
sons, and  cannot  the  local  authority  prevent  tho  connection  of 
a  sower  to  any  sower  belonging  tu  them  r  4,  If  eight  only  of 
a  row  of  twenty-four  houses  were  within  100  ft.  of  a  public 
sewer,  could  tho  owner  be  legally  compelled  to  drain  tho  eight 
houses  by  separate  drains  to  tho  sewer,  and  would  he  be  en> 
titled  to  drain  the  remainder  by  separate  drains  to  a  cesspool, 
or  should  there  bo  a  separate  draiu  and  cessiXKjl  for  every 
house  to  enable  the  authority  lo  avoid  resiKinsibility  ':  6, 
Can  an  owner  legally  construct  a  combined  drain  or  sener  at 
such  a  level  aa  will  prevent  the  drainage  of  the  basement 
storey  of  a  now  building?  {See  By-Law  56.)  6,  Can  an  owner 
be  legally  permitted  to  construct  a  combined  drain  or  sewer 
under  a  new  honse  or  building  r  (See  By-Law  57,  paragraphs 
a,  4  and  5,  and  see.  26 of  the  Public  Health  Act,  1S75.)  [1].  7, 
Can  an  owner  be  legally  compelled  and  should  he  be  allowed  to 
fix  a  trap  in  a  combined  drain  or  sewer,  say,  just  inside  the 
boundary  of  his  property.'      {See  By-Law  58.) 

The  law  with  respect  to  combinert  dminase  may  almost  be  said  to  ha 
in  procesfi  of  formntiou,  as  scarcely  a  mouth  passes  without  some  oue 
bearinp  on  this  subject  boing  reported.  Strangely  enough,  it  does  not 
appear  to  have  ever  been  decideii  whether  an  owner  is  entitled  to  con- 
nect one  of  these  "combined  drains"  with  a  public  eewer,  altbongb 


multiplying  the  arrangements  necessary  to  be  made  with  the 
several  owners  for  dealing  with  the  combined  drain  if  it  be- 
comes defective,  as  "  once  a  sewer  always  a  sewer,"  and  (not- 
withstanding sec.  19  of  the  Public  Health  Act,  1890)  as  tho 
defect  might  not  be  held  to  be  annisance.  The  urban  author- 
ity decided  some  time  before  being  called  upon  to  consider 
this  plan,  that  in  order  to  minimise  as  far  as  reasonably 
practicable  the  construction  of  combined  drains  to  new  houses, 
which  might  bo  acquired  by  different  owners,  they  would  not 
sanction  the  construction  of  a  combined  drain  to  take  more 
than  four  houses,  an  inspection  chamber  being  required 
within  the  boundary  of  the  property  and  at  the  shortest  pos- 
sible distance  from  tho  sewer,  into  which  chamber  each  honse 
is  separately  drained.  The  bylaws— from  model  code— are 
in  force  with  respect  to  the  drainage  of  new  buildings,  in- 
cluding disconnection  and  ventilation.  In  tho  ca.so  named 
the  nearness  of  the  combined  drain  to  the  houses  allows  of 
one  pipe  only  being  fi.\ed  between  the  junctions  in  the  com- 
bined drain  and  the  gully  for  the  sink  waste  of  each  house, 
thns  rendering  it  impracticable  to  disconnect  and  ventilate 
the  draiu  of  each  house  as  required  by  tho  by- laws.  This 
arrangement  also  gi\'es  a  combined  drain  or  srwer  in  a  con- 
tiunous  length  of  195ft.,  ami  a  total  length  of  drain  only  of 
72  ft.  in  twenty-four  parts.  Tho  autlwuity  disapproved  the 
plan  on  account  of  the  drainage  arrangenuMils  not  being  to 
their  satisfaction,  and  the  owner  thereupon  takes  away  his 
plan,  and,  without  redeixv-it ing  it  or  further  asking  for  ap- 
proval, proceeds  will)  the  uiirk  of  buililiiig  tho  houses,  and 
will  shortly  be  proceeding  «ith  the  drainage  work.  Tho 
opinion  of  your  Law  Editor  would  oblige  on  the  caso  goner- 
ally,  and  especially  on  the  billowing  ]>oinl8,  as  to  whether  the 
law  is  in  favour  of  tin"  anihority  or  not;  1,  Can  a  person 
legally  construct  a  combined  drain  or  sewer  for  tho  drainage 
of  new  buildings  elsewhere  than  in  a  new  street,  and  would 
a  passage  or  yard  be  held  to  be  a  street  (new)  for  this  pur- 
pose under  the  defining  soc,  4  of  the  Pnblio  H-alth  Act.  187ft  ; 


Mr.  Lumley,  in  his  note  to  sec.  21  of  the  Public  Health  Act,  1S75,  ssys 
"This  section  is  confined  to  drains,"  and  refers  to  the  definition  of  a 
drain  in  sec.  ■».  Sec.  19  of  the  Public  Hcnlth  Act,  1990.  take*  these  com- 
bined drains  out  of  the  cateffoi.v  of  sewers  for  certain  purpose*,  and 
christens  them  "  sinple  private  drains;"  bnt  this  section  applie*  only 
where  the  houses  belong  to  different  owners.  In  a  recent  caso,  how- 
ever, where  tho  houses  oricrinally  l>elon(fed  to  one  owner  and  aftenvards 
some  of  them  chanffe^l  hands,  it  seems  to  have  been  assumed  h.v  both 
sides  that  the  Act  apphcd.  the  owner  confiainp  his  arpument  to  tbe  un- 
tenable p^opl^sition  that  his  particular  drain  was  not  a  "  sinffle  piivats 
drain  "  within  the  meaning  of  tho  .\ct  {Sriilv,  3{ert\yr  Tydfil  Vrh^in 
Dittrict  Council,  noted  at  p.  134  antt).  Whether,  however,  such  a 
"  sintrle  private  drain  "  is  a  dram  within  the  meaning  of  sec.  21  of  the 
Public  Health  Act.  ISTS.is  dontilful.  Having  regard  lo  tho  diOlcultiea 
of  the  subject,  the  following  rci>liesaro  given  withall  reserve  (1)  Tliere 
appears  to  be  nothing  actuall.v  tlle;;al  iii  constructing  a  combmwl  <lraia 
elsewhere  than  in  a  now  strict.  I  think  a  lixal  aiithonty  can  sanction 
such  construction,  notwithstanding  sec.  23  of  the  Pubhc  Haalth  .Kct, 
1S7.5.    The  "now  sewor "  roiitetuplnted  by  that  section  is,  it  seems  to 


me,  a  dilfercnl  thing  fniiii  i»  combined  sewer  on  |'n\ 
think  It  is  verv  doubtful  whi'thvr  the  anthontv  have 

21  I  - 


nd  I 

lillA 


section  to  ronstnict  a  sewer  on  pnvat/?  land 
25  or  ill  the  Ity-laws  lo  prevent  the  local  «M,l.,.r 
conslricluin  by  a  privnti'  pori-i-n  of  a  . 
course,  "control"  such  coIl^tnlclum  bv  • 
the  liy-lawB.    (31  As  I  I""    ■  i.-o-l  n 
Tho  authority  may  p-  - 
ii.  a  sewer  it  is  \i-sle'i 

a  drain  the  im-noris  f;.t ; 

of  a   row  of  tweiity-f.'ur  hmi>r*  wen*  ^ 
effeetnal   dminape."  Itie  mithoruv   coul  ' 

Health  Act,  1ST',  f '  ■'■••  owner  of  ui,.. 

drain    or  dmii  -it.'  any   sower   "■ 

authoiity  aroi  It  would soem  ii 

lie  made,  if  re.| i *    '  -■      O"'    i  • 

ot  riirtoil  a  combiiie<l  linun  '  - 

\Miiild  ii).i«rrntly  nolrtPli'v. 

i>f  a  new  building  shall  U-  "' 

lion  of  a  drnm  sulUou'iit  f   ' 

This  l>yla»  is  direclnl  rati 

to  that  of  the  drain,  tint  n 

dnoli  the  lowest  storey  wci. 

drainage,"  and  such  a  ras.'  "  •«. 

it.    (Oj  No.  "escort  in  onj  .  .-   •> .• ...  ..v  . .  i.  ......  ..vtion 

m»v  be  impmctiraKo,"  as  provided  by  the  by-law.  The  soctrir.  O'loted 
pnVhibits  the  convori'e  case  '^f  tht  conslnicuon  of  it  hooi*  over  •  Mw»r. 
(71  1  think  "c' 


lb* 
^nf 

s  of 
nnt. 
nun 

It  IS 


ttaa 

T  Uit 


lual 


154 


THE    SURVEYOR  AND  MUNICIPAL 


[AneusT  6,  1897. 


ANNUAL      MEETING      IN      LONDON.-V. 

VISIT    TO   ROCHPJSTEE. 


Saturday,  the  third  day  of  the  meetinpr,  -was  deroted  to  a 
visit  to  the  worka  of  Messrs.  Aveling  &  Porter  at  Rochester. 
The  members  journeyed  from  Victoria  at  9.2.5  by  special 
trair,  and  on  arriving  at  Rochester  at  once  proceeded  with 
an  [inspection  of  the  works.  Those  works,  which  have  now 
prown  to  snch  extensive  proportions,  were  founded  abont 
forty  years  ago,  at  which  time  much  popular  prejudice  existed 
against  road  engines.  In  the  Great  Exhibition  of  1851  there 
Tvas  not  a  single  traction  engine,  and  it  was  the  general 
belief  that  none  could  be  contrived  to  answer  any  convenient 
purpose.  At  the  Royal  Agricultural  Society's  meeting  at 
Canterbury  in  1860  Mr.  Aveling  exhibited  a  self-propelling 
engine  which  was  regarded  with  indifference  by  the  officers 
of  the  society  and  was  catalogued  with  the  "  miscellaneous 
articles."  From  that  time  road  locomotion  by  steam  began 
to  make  progress.  In  1863  there  were  abont  100  road  loco- 
motives in  use.  Now  there  are  many  thousands.  There  are 
over  20,000  miles  of  main  roads  in  England,  and  over  much 
of  this  mileage  steam  traction  is  gradually  being  used.  The 
eteam  engine  consumes  only  cheap  coal  or  coke,  while  animal 
muscles  must  be  renewed  with  expensive  hay  and  oats. 

It  was  feared  at  first  that  engines  would  exert  a  destruc- 
tive influence  on  the  roads,  but  it  is  now  well  known  to 
experienced  surveyors  that  great  injury  is  caused  to  mac- 
adamised roads  by  the  hoofs  of  horses.  The  relative  damage 
done  by  horses'  hoofs  as  compared  to  wheels  has  been  esti- 
mated at  three  to  one.  When  properly  and  fairly  used  there 
is  comparatively  little  injury  to  roads  from  traction  engines. 
When  any  damage  is  done  it  is  generally  due  to  the  wheels 
of  the  waggons  being  too  narrow  or  to  overloading  the 
waggons  and  trains.  From  time  to  time  many  and  consider- 
able improvements  have  been  made  in  regard  to  road  engines. 
From  time  to  time  Acts  of  Parliament  have  been  passed  for 
the  purpose  of  better  regulating  the  use  of  road  locomotion 
in  the  interests  of  the  owners  as  well  as  the  public. 

About  1870  Messrs.  Aveling  &  Porter  made  the  first  steam 
roller  and  had  the  unpleasant  experience  of  being  hauled  up 
before  the  police  court  and  fined  for  using  a  roller  in  the 
metropolis.  There  are  now  ninety-six  working  in  the 
40,000,000  of  square  yards  of  macadam  in  London.  It  has 
been  proved  by  careful  experiments  on  some  of  the  steam- 
rolled  roads  of  London  that  these  roads  last  twice  as  long 
without  repairs  as  they  did  under  the  old  system.  The  firm 
are  now  able  to  make  one  roller  per  day  and  supply  the 
United  Stales  and  Germany  notwithstanding  the  heavy 
handicap  of  duty  and  freight  and  other  charges.  At  the  time 
of  the  visit  there  were  abont  120  rollers  in  progress  at  the 
works.  Needless  to  say  the  visitors  examined  the  different 
departments  and  the  mannfacture  of  the  detail  parts  with 
the  very  greatest  interest.  An  excellent  opportunity  was 
provided  for  obtaining  an  insight  into  the  construction  of  a 
ateam-road  roller  from  the  first  step  to  the  last.  Each  and 
every  part  of  an  engine  is  made  to  gauge  and  template  and  is 
therefore  interchangeable.  The  machinery  is  of  the  newest 
and  best  type,  the  heavy  work  in  the  boiler  shop  being  done 
by  hydranlic  power.  There  are  about  twelve  departments, 
each  being  under  a  separate  foreman,  who  in  turn  is  re- 
sponsible to  the  manager.  The  firm  attribute  niuch  of  their 
success  to  the  fact  that  in  slack  times  they  keep  on  their 
regular  workmen  to  make  stock  parte,  a  good  workman 
never  being  discharged.  Many  of  the  tools  and  machines 
have  been  worked  by  men  who  have  been  in  the  service  of 
the  firm  for  twenty-five  years  and  the  same  can  be  said  of 
fitters. 

As  the  great  majority  of  county  and  other  oflScial  surveyors 
are  in  favour  of  road  rolling  we  may  append  a  brief  descrip- 
tion of  Messrs.  Aveling  &  Porter's  steam. road  roller,  which  is 
a  patented  adaptation  of  their  ordinary  road  locomotive  for 
the  purpose  of  road-rolling  chiefly,  but  intended  also  for 
picking  up  or  lifting  old  roads,  driving  a  stone-breakirg 
machine,  or  drawing  the  stones  to  or  from  the  roadside  or 
other  depots.  The  object  has  been  to  reduce  so  far  as  is 
practical  and  consistent  with  eflScient  working,  the  bearing 
surface  of  the  roller  on  the  road,  in  order  to  give  the  greatest 
possible  amount  of  compressive  force  of  which  the  aggregate 
weight  is  capable.  While  the  general  arrangements  of  a 
road-locomotive  engine  are  adhered  to,  the  driving  wheels  are 
witlened  to  form  the  side  rollers,  and  the  intervening  space  is 
covered  by  another  pair  of  rollers  carrying  the  front  of  the 
engine  and  which  serve  as  steering  wheels.  These  rollers 
are  connected  to  the  engine  in  snch  a  way  .as  to  accommodate 
themselves  to  the  curved  surface  of  the  road. 

The  cylinder  of  the  engine,  which  may  be  either  single  or 
compound,  is  })laced  on  the  forward  part  of  the  boiler,  and 
surrounded  by  a  steutn  jacket  in  direct  communication  \vitli 
it,  the  steam  being  taken  from  a  dome  surmounting  tho 
jacket.  This  is  designed  to  prevent  priming,  steam  pipes 
being  avoided,  and  ensure  economy  in  fuel.  The  crank-shaft 
traclsets  arg  for(tipd  out  of  tjie  sideplates  of  the  fire  box. 


which  extends  upwards  and  backwards  in  one  piece,  so  as 
not  only  to  carry  the  crank  shaft,  but  provide  bearings  also 
for  the  countershaft  and  driving  axle  in  the  most  convenient 
position.  The  makers  claim  that  the  arrangement  produces 
a  combination  of  much  strength,  reduces  to  a  minimum  the 
loss  and  annoyance  from  leakage  at  strained  bolt  holes,  and 
unites  all  parts  peculiarly  exposed  to  injury  by  jarring  with 
BO  much  firmness  as  to  give  almost  absolute  security  against 
such  injury.  The  crank  and  intermediate  gearing  is  arranged 
to  work  between  (instead  of  outside)  the  steel-plate  brackets, 
and  the  flywheel  is  fixed  close  to  the  crank  shaft  bearings  for 
driving  fixed  machinery.  This  recent  innovation  in  the  de- 
sign of  the  roller  is  claimed  to  be  an  improvement  which  not 
only  adds  to  the  strength  of  its  working  parts,  but  by  de- 
ci'easing  the  rolling  width,  increases  its  compressing  power. 
All  the  gearing  is  of  crucible  steel,  and  the  roller  is  fitted 
with  an  injector  as  well  as  a  pump,  and  a  friction  brake  is 
worked  by  a  worm-wheel  and  screw  from  the  footplate,  and 
gives  the  driver  powerful  and  constant  control  over  the 
machine. 

The  boiler  is  constructed  of  steel  plates,  flanged  and 
rivetted  by  hydraulic  power ;  it  is  of  the  usual  horizontal 
locomotive  tjpe,  fitted  with  tubes,  lagged  with  best  hair  felt, 
wood  and  sheet  iron,  and  tested  by  hydraulic  pressure.  The 
fire  box  is  of  Lowmoor  or  Bowling  iron,  or  of  steel,  and 
strongly  ;  the  tender,  of  steel,  is  fitted  with  water  tank  and 
coal  bunker.  The  crank  shaft,  counter  shaft  and  driving 
axle  are  of  steel.  The  four  rollers  are  made  of  hard  and 
tough  iron  and  the  two  driving  rollers  have  a  series  of  holes 
at  convenient  distances  in  their  tyres  for  the  insertion  of 
picking  up  spikes  when  wanted.  These  driving  rollers  can 
be  made  with  renewable  tyres  on  rims,  if  required. 

The  roller  is  geared  for  two  speeds.  It  can  work  backward 
or  forward  with  equal  facility,  and  can  be  turned  completely 
round  in  a  circle,  the  diameter  of  which  only  slightly  exceeds 
the  machines  own  length.  It  is  asserted  that  it  can  roll  hills 
as  steep  as  one  in  seven  without  detriment  to  its  tire  boxes. 
As  the  steering  is  effected  from  the  driver's  foot-plate  all  the 
management  of  the  engine  is  in  the  hands  of  one  man. 

The  foregoing  description  is  applicable  to  rollers  fitted 
either  with  single  or  compound  cylinders.  The  compound 
steam  road  roller  is  fitted  with  high  and  low  pressure 
cylinders,  and  with  a  boiler  of  mild  steel  plates  specially 
constructed  for  high  working  pressures.  In  other  respects 
it  does  not  materially  differ  from  the  single  cylinder  roller 
described.  The  compound  rollers  are  considered  to  be  more 
easily  managed,  less  noisy  in  work,  more  regular  in  speed 
and  more  economical   in  fuel. 

When  the  inspection  ol  the  works  had  been  completed 
visits  were  paid  the  cathedral  and  the  castle.  The  members 
were  then  entertained  to  an  excellent  luncheon,  and  the  re- 
mainder of  the  time  was  spent  in  a  very  enjoyable  trip  on 
the  river,  the  return  journey  being  made  from  Chatham, 
arriving  at  Victoria  at  6  o'clock.  Thus  another,  and  not  the 
least  memorable,  annual  meeting  was  over. 


CANKLOW  SEWAGE  WORKS. 

FORMAL  OPENING. 

Lentil  throe  or  four  years  ago  Canklow  was  but  a  pretty 
hatalet  on  the  outskirts  of  Rotherham,  Now  it  needs  a 
sewage  system.  That  is  but  another  way  of  saying  that  the 
population  has  increased,  and  that  what  sufficed  for  Canklow 
as  it  was  won't  do  for  Canklow  as  it  is.  This  development  of 
the  place  is  the  natural  outcome  of  the  establishment  by 
Messrs,  John  Brown  &  Go,,  Limited,  of  the  Rotherham  Main 
Colliery,  Houses  have  been  rapidly  run  up  for  tho  accom- 
modation of  the  miners,  and  there  are  indications  that  the 
builder  has  still  plenty  of  work  before  him  in  this  locality. 
Some  time  ago  the  Rivers  Board  called  attention  to  the 
pollution  of  the  stream,  and  Messrs,  John  Brown  &  Co., 
realizing  tho  need  for  better  sanitary  arrangements,  decided 
upon  the  consti'uction  of  sewage  works  on  the  Magnetite 
Sewage  and  Water  Purification  Company's  system.  The 
scheme  has  been  completed,  and  was  on  July  26th  formally 
opened  by  Mr,  J.  Jubb,  chairman  of  the  Rotherham  Rural 
District  Council,  in  the  presence  of  several  members  and 
officials  of  the  council. 

Inclusive  of  the  land,  the  scheme  has  cost  £2,2(X),  and  it  is 
capable  of  dealing  with  a  population  of  4,000.  On  its  way 
to  the  tanks  the  sewage  passes  through  a  box  containing  n 
powerful  chemical,  known  as  "  Aelite,"  which,  it  is  claimed, 
assists  the  precipitation  of  tho  sludge,  and  preserves  tlio 
sewage  from  decomposition.  Having  passed  through  the 
latent  "  Simplicitas  "  precipitation  tanks,  tho  sewage  leaves 
the  last  division  in  a  fairly  clear  condition.  A  process  of 
filtration  through  the  "Magnetite"  patent  filters  follows, 
after  which  the  etflncnt  is  run  on  to  land,  evcntn,ally  findinj^ 
its  way  into  the  river  in  a  very  clear  condition. 


Acocsi  6,  1897.] 


AND   COUNTY   ENGINEER. 


155 


Some  Annual  Municipal  Engineering  Records. 


GLOUCESTERSHIRE  :  TIVERTON. 


f  roui  the  eigluli  annual  repjrt,  propareJ  by  Mr.  U.  riiillii>9, 
county  surveyor  of  liluuivsteniliire,  for  iIik  year  rudi-J 
March  31,  lb97,  we  learn  that,  owing  to  tliewet  wouthor  that 
has  prevailed  during  the  wintor,  the  year  ha.i  been  an  ctcep- 
ti  onally  expensive  one.  The  total  e.\penditure  on  the  main 
roads  of  the  countv  was  £117,493.  This  sum  was  made  up  aa 
follows:  Manual  "  labour,  £9,544;  team  labour,  i;7,S47; 
materials,  £26,377 ;  bri.lses,  £349;  sundry  improvoments, 
£1,526;  footways,  £3,4h4;  central  oflico,  £666;  stock  and 
stones,  £172;  purchase  of  one  roller,  one  water  cart,  and 
working  expenses  for  eleven  steam  rollei-s,  £2,99t) ;  clerks 
salaries,  £235 ;  surveyors' salaries,  £1,54S;  urban  payments, 
£10,645 ;  contribution  roads,  £1,803 ;  and  miscelhmeous,  £292. 
Daring  the  year  the  superintendence  has  cost  tlie  following 
percentage  on  the  total  outlay  :  Central  office,  £0  98  percent.; 
salaries  of  clerks  and  surveyors,  £264  jwr  cent.;  and  county 
surveyor's  salary  (including  buildings  and  bridges),  £0'8s  per 
cent.'  The  following  quantities  of  stone  were  used  in  the 
repair  of  the  roads:  Clee  Hill,  29,578  tons;  Tytherington, 
5,841  tons  ;  Cornish,  3,372  tons ;  Chepstow,  2,570  tons  ;  Rowley, 
1,785  tons;  slag,  4,763  tons;  local  stone,  30,825  cubic  yarils ; 
land  stone,  399  cubic  yards;  I'enmaenmawr,  740  tons;  Mount- 
sorrel,  479  tons;  Forest  limestone,  149  tons;  and  Harden 
Hill,  50  tons— a  total  of  49,333  tons  and  31,224  cnbic  yards. 

The  10-ton  steam  roller  was  considered  too  light  to  bo 
economical,  and  as  the  rear  rollers  were  worn  out  the  High- 
ways and  General  Purposes  Committee  decided  to  exchange 
it  for  a  15-ton  Aveling's  roller  on  favourable  terms.  The 
whole  of  the  rollers  are  now  of  one  make,  a  fact  which  will 
conduce  to  ease  of  management.  The  committee  had  also  to 
hire  seven  rollers.  As  their  staff  is  now  organised,  they  con- 
sider it  will  be  economical  to  purchase  two  more  15-ton  steam 
rollers,  at  a  coat,  including  extra  fittings,  of  £425  each.  It 
is  very  difficult  to  hire  rollers  when  they  are  wanted,  and 
there  is  not  the  same  control  over  workmen  who  are  not  in 
the  council's  service.  The  work  done  by  the  committee  in 
rolling  rural  roads  is  claimed  to  be  in  advance  of  all  other 
counties  in  England.  The  cost  of  maintenance  of  rural  roads 
has  distinctly  diminished,  and  were  it  not  for  the  outlay  on 
footpaths  in  the  small  towns  and  villages  this  reduction  of 
expenditure  in  rural  districts  would  be  very  noticeable.  In 
the  urban  districts,  however,  there  is  a  marked  tendency  to 
increased  expenditure  ;  in  some  cases  this  is  justified  by  an 
increasing  popnlation  and  increasing  rateable  value,  in  others 
this  justification  cannot  be  pleaded,  and  in  such  districts 
the  expenditure,  it  is  thought,  requires  to  be  very  carefully 
scrutinised. 

For  extraordinary  traffic  the  committee  took  action  against 
the  contractoi-3  and  their  sub-contractors  for  the  damage  done 
to  the  main  road  from  the  Furnace,  Newent,  to  Upleadon 
Cross,  to  December  31,  1S95,  amounting  to  £426,  by  hauling 
material  for  the  construction  of  the  Gloucestershire  Corpora- 
tion waterworks,  &c.,  at  Newent,  and  obtained  judgment  for 
the  whole  amount  with  costs.  Only  about  £263,  however, 
will,  it  is  anticipated,  be  received,  owing  to  the  financial  posi- 
tion of  some  of  the  contractors.  The  committee  have,  as  an 
experiment,  entered  into  an  arrangement  (for  one  year)  with 
a  traction-engine  owner,  whereby  he  agrees  to  pay  a  fixed 
rate  per  ton  per  mile  on  all  material  carried  by  him  over  the 
main  roads  daring  the  year  in  consideration  of  being  exempt 
from  liability  for  extraordinary  traffic. 


Mr.  J.  Siddalls,  surveyor  to  the  Tiverton  Town  Council, 
has  presented  his  ninth  annual  report,  being  for  the  year 
ended  Lady  Day,  1897.  The  principal  work  of  the  year, 
according  to  the  report,  has  been  the  carrying  out  of  various 
street  improvements,  botli  as  regards  roadw.iys  and  footpaths. 
Forty -six  plans  of  buildings,  of  which  thirty-six  were  dwell- 
ing-houses, have  been  approved.  The  sewors,  more  especially 
the  new  ones,  are  all  in  excellent  co7ulition,  and  have  given 
no  trouble.  The  Local  Government  Board,  however,  are  finn 
in  their  refusal  to  allow  the  council  to  proceed  with  the  new 
West  Exe  scheme  until  the  question  of  the  disposal  of  the 
sewage  is  definitely  settled.  As  before  reported,  the  diffi- 
culties of  the  present  method  of  disposing  of  the  house 
refuse  of  the  town  increases  yearly,  but  the  Streets  Com- 
mittee are  now  considering  the  matter,  with  a  view  to 
submitting  a  report  on  some  improved  system,  or  the  pro- 
vision of  another  site  for  the  carry  ing  on  of  the  present  method. 

Owing  to  the  dry  summor  of  1896,  the  total  rainfall  re- 
gistered to  the  end  of  .\ugnst  was  only  1099 in.,  the  average 
for  the  first  eight  months  being  22'18iu.  Notwithstanding, 
however,  the  prolonged  drought,  the  water  supply  to  every 
part  of  the  town  was  carried  on  without  a  single  hour's  inlcr- 
mission.  This  is  a  very  different  state  of  things  as  compared 
with  those  existing  before  the  works  at  Wurnicombe  and 
AUers  were  carried  out.  Then,  for  months  together,  the  town 
had  to  be  content  with  a  two  or  three  hours'  supply  <laily. 
Daring  the  greater  ))art  of  the  year  the  waterworks  at  Alters 


are  sufiicieat  for  all  requirements,  but  for  a  period  daring 
the  summer,  varying  in  length  according  to  the  dryness  or 
otherwise  of  the  season,  this  supply  hoa  to  be  snpphjmentod. 
For  this  purpose  there  are  three  additional  sources  of  siipply, 
which  have  been  acquired  in  the  last  six  years.  The  Warni- 
combe  supply,  which  i.s  a  constant  stream  from  the  adit,  is 
used  for  the  St.  Aubyn's  and  Lodge  Kstate  district.  The 
fresh  water  open  reservoir  is  at  A  Hers,  and  is  a  low-Uvel 
snpplv  of  regular  and  bioady  volume,  being  used  alternately 
with  the  main  supply  during  the  summer.  The  numoroua 
springs  rising  above  Allem  Farm  have  been  collecU-d  and 
brought  into  this  supply.  The  following  are  the  relative 
degress  of  hardness  of  the  various  supplies;  Main  supply — 
AUers  waterworks,  52  ;  Warnicombe  ailit,  5'1  j  AUers  reser- 
voir, 59  ;  AUers  springs,  133. 

The  difference  in  the  death  rate  in  the  la«t  ten  years  repre- 
sents a  reduction  of  seventy-seven  deaths  per  annum  for  tho 
past  year.  In  1880  the  rate  stood  at  202  per  1,000;  in  189« 
it  was  131  per  l.tWO.  In  accordance  with  a  scheme  which 
has  already  been  submitted  and  approved,  plans  are  being 
I)repared  for  the  erection  of  a  hospital  for  twenty-one  beds, 
ten  beds  being  placed  in  a  pavilion  for  the  reception  of  scarlet 
fever  patients,  eight  in  a  building  intended  for  persons  suf- 
fering from  other  di.seases,  and  three  in  another  pavilion  for 
emergency  cases.  The  buildings  will  bo  erected  upon  a  sita 
in  Halberton. 

The  mileage  of  main  roads  is  27;,  and  of  other  roods  33J. 
The  expenditure  incurred  in  the  repair  and  improvemunt  of 
the  first  named  is  given  at  £1,'261,  and  of  the  latter  £454. 
Thus  the  cost  of  maintenance  per  mile  was  abont  £45  in  the 
case  of  main  roads  and  about  £13  for  other  roads. 

In  June  last  three  schemes  for  the  disposal  of  the  town's 
sewage  were  submitted  to  the  council,  and  on  the  recommen- 
dation of  the  Sewage  Di8i)03al  Committee  one  which  sug- 
gested the  extension  of  the  present  irrigation  system  by  the 
purchase  or  rental  of  53  additional  acres  of  land,  was  adopted. 
The  cost,  excluding  the  purchase  or  rental  of  land,  w^as  esti- 
mated at  £5,000,  and  the  animal  working  expenses  at  £100. 
An  amended  offer  by  the  patentees  of  the  "  Septic  Tank  " 
system,  to  lay  down  the  necessary  plant  and  work  it  for  live 
years  for  a  payment  of  £5.'>0  per  annum,  has  since  been  re- 
ceived. If  the  scheme  worked  successfully  at  the  expiration 
of  that  period  the  certified  cost  of  the  works  (plus  25  per 
cent,  for  royalty),  which  was  estimated  at  £6,250,  would  be 
paid  by  the"  coiincil.  The  works  would  then  be  maintained 
by  the  council,  or  the  patentees  would  continue  to  carry  them 
on  for  £100  per  annum. 


CORRESPONDENCE. 


Ruddington  SewaRe  Disposal.—  '  Interested  "  writes :  In 

reply  to  Mr.  E.  W.  Ives'  letter  in  your  last  isaoo,  and  your 
editorial  remarks  thereon,  I  would  moat  respectfully  call  your 
attention  to  the  fact  that  Mr.  Ives  published  the  statements 
that  I  referred  to  in  my  last  letter  before  he  had  gained  por- 
misjion  to  prepare  plans.  These  plans  have  now  been  )jre. 
pared,  and  were  submitted  to  the  Basford  Rural  District 
Council  by  a  deputation  of  the  Rnddington  Parish  Council  on 
Tuesday,  the  27th.  Mr.  Ives  states  that  all  the  members  of 
the  pariah  council  took  great  exception  to  Mr.  Walker's 
scheme.  Now,  Mr.  Editor,  this  certainly  is  not  a  fact,  for  in 
r/i«  Nottingham  Daily  Guardinn  of  July  28th  (a  copy  of 
which  I  send  you)  is  a  paragraph  giving  the  names  of  mem- 
bers of  the  parish  council,  hirgo  property  owners  and  rata- 
liayers  protesting  against  the  sewage  scheme  known  as  the 
Ivos'  tJink,  which  a  portion  of  the  Rnddington  Parish  Conucil 
wished  lo  substitute  for  the  scheme  piX'St-nted  by  Mr.  Walker, 
which  had  been  accepted  by  the  rural  district  council  and 
was  in  the  hands  of  the  Local  Government  Board.  They 
strongly  object  to  Mr.  Ivcs'  scheme  on  account  of  the  in- 
adequate full  for  proper  drainage,  the  proxiuiity  of  the  pro- 
posed site  to  the  village  and  the  private  residences,  and  among 
some  valuable  bnildiug  land.  The  ilepntaiion,  the  paragraph 
goes  on  to  state,  ultimately  retircil,  and  after  a  brief  discus- 
sion the  council  gave  permission  fortheplann  to  be  forwanled 
to  the  Local  Government  Board  on  the  understanding  that  it 
was  at  the  request  of  the  Ruddington  Parish  Council  and 
had  not  been  opproved  by  the  rural  district  council.  My 
only  anxiety  is  that  truth  and  justice  should  prevail. 


Business  AnnounoementS. — The  "  Universal "  Sewage  Puri- 
fication Company  inform  us  that  they  have  removed  to  mora 
commodious  offices.  Their  address  in  the  future  will  be 
"  Universal  "  Chambers,  .\lberi«tn>et,  Derby.  — Messrs.  Miles 
&  Beasley,  37  Friar-lane,  I.eicealer.  have  disposed,  by  pri\-»te 
treatv,  of  a  valuable  freehold  building  estate  in  the  borough 
of  Leicester,  eitemling  lo  about  12  acres.  Wo  undorsiand 
the  price  is  somewhere  about  £4,000. 
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On  Thnrsday,  iu  the  House  of  Lords,  the  Coventry  Electric 
Tramways,  Highgate  Woods  Preservation,  London  Connty 
Council  (Improvements),  Weston-snper-Mare  Tramways, 
Manchester  Corporation,  and  Southwark  and  Vanxhall  Water 
Bills  were  read  a  thii-d  time  and  passed.  The  Metropolitan 
Water  and  Pablic  Health  (Scotland)  Bills,  both  of  which  have 
been  passed  by  the  Commons,  were  read  a  first  time. — In  the 
Commons  the  Lords'  amendments  to  the  London  County 
Connty  Council  (Money)  and  the  New  River  Company  Bills 
were  agreed  to;  and  the  Tynemoath  Corporation  (Water) 
Bill  was  read  a  third  time.  Tlie  report  on  the  Public  Works 
Loan  Bill  (Advances  and  Kemis«ion  of  Debt)  was  brought  np 
and  agreed  to. — The  Chairman  of  Ways  and  Means  sat  in 
committee,  and  had  before  him  a  number  of  measures,  five 
of  which  were  for  the  confirmation  of  provisional  orders. 
Pour  out  of  the  five  were  orders  made  by  the  Board  of 
Trade  under  the  Electric  Lighting  Acts,  and  had  reference, 
among  other  places,  to  Bangor,  Bexhill,  Northwich,  New- 
market, Poole  and  Bransome,  Blackheath  and  Greenwich 
District,  and  Newington.  Anotlier  measirre  was  to  confirm 
provisional  orders  made  by  the  Board  of  Trade  under  the 
Tramways  Act  relating  to  the  Middlesbrough,  Stockton-on- 
Tees,  and  Thornaby  Tramways,  Yarmouth  and  Gorleston 
Extension  Tramw.ays,  and  York  Tramways.  All  these  Bills 
were  reported  withont  amandraent,  the  orders  made  thus 
being  confirmed. 

T}ie  Superannitntion  of  Corporation  OJfictifh. — On  the  motion 
for  the  third  reading  of  the  Local  Government  Provisional 
Orders  (No.  10)  Bill  the  Earl  of  Morley — in  the  House  of 
Lords  on  Thnrsday — said  he  had  an  amendment  on  the  paper 
with  regard  tothis  Bill,  but  after  conversation  he  had  had  with 
the  authorities  of  the  Local  Government  Board  he  did  not 
intend  to  move  it.  The  Bill  enabled  superannuation  allow- 
ances to  be  paid  by  the  Corporation  of  Birmingham  to  its 
employees.  The  Bill,  as  first  introduced,  provided  that  the 
employees  should  pay  a  certain  sum,  to  be  deducted  from 
their  pay,  tliis  to  bo  supplemented  by  a  further  sum  to  be 
given  by  the  corporation,  providing  out  of  the  rates  super- 
annuation for  employees  who  had  reached  a  certain  age  or 
had  broken  down  bodily  or  mentally.  It  seemed  to  him  and 
others  that  it  ^vas  not  fair  to  employees  if  they  retired  volun- 
tarily before  the  period  at  which  they  would  be  entitled  to 
their  pensions  that  they  should  lose  the  whole  of  their  con- 
tribution to  the  superannuation  fund,  or  the  corporation 
rates  as  the  case  might  be.  But  this  had  to  be  remedied, 
and  it  was  provided  by  the  Bill  that  if  an  tunjiloyee  volun- 
tarily retired  before  he  was  entitled  to  a  pension  he  .would 
receive  back  his  payments  to  the  superannuation  fund.  If 
this  were  not  done  it  would  make  employees  far  too  depend- 
ent upon  tlieir  employers,  because  if  this  power  were  given 
to  municipalities  generally  it  would  be  difficult  to  refuse  it 
to  large  employers  of  labour,  such  as  railway  companies  and 
others.  In  addition  to  the  actual  sums  he  li  id  iiaid  to  the 
fund — which,  after  all,  M'ere  deductions  from  a  man's  pay — 
which  Vie  recei\'ed  when  he  voluntarily  i"etirei.l,  he  should  be 
entitled  to  some  percentage  on  the  sums  accruing  from  year 
to  year.  But  finding  the  Local  Government  Board  were 
opposed  to  his  amendment,  on  flie  ground  that  it  would 
create  a  precedent,  which  it  would  be  difficult  for  them  to 
deil  with  hereafter,  he  would  withdraw  his  amendment, 
which  he  should  be  sorj-y  to  move  in  opposition  to  tlie  views 
of  a  Government  department.  The  amon(hnent  was  accord- 
ingly withdrawn,  and  the  Hill  was  then  read  a  fliird  time  and 
passed. 

On  Fridny,  in  the  Lords,  the  Bradford  Corporation  Tram- 
ways and  Improvement,  and  Colwyn  Bay  and  Colwyn  Urban 
District  Council  Bill.^  were  read  a  second  time;  and  the 
Coventry  Electric  Tramways,  K'ngston-npon-Holl  Corpora- 
tion, Highgite  Woods  Preservation,  District  Councils  (Water 
Facilities)  and  Weights  .and  Measures  (Metric  System)  Bills 
were  read  a  third  time.  The  Public  Health  (Scotland)  Bill 
was  also  read  a  second  time. — In  the  Commons  the  Lords' 
amendments  to  the  Thames  Subway  (Greenwich  to  Millwall) 
and  Cleans'ug  of  Persons  (formerly  "  Verminous  Persons") 
Bills  were  agreed  to  ;  and  the  Grave-end  and  Milton  Water 
and  Swansea  Improvements  and  Tramways  Bills  were  read  a 
third  time.  -Mr.  Brodrick,  in  reply  to  a  (juestion  ,as  to  the 
state  of  the  Blackwatei'.  replied  that  every  effort  was  being 
made  to  improve  the  effluent  from  the  Aldershot  sewage  farm. 
In  a  copy  of  a  Treasur}-  minute  laid  upon  the  table  of  the 
House  it  was  stated  that  Jlr.  C.  P.  Cotton,  engineering  in- 
spector to  the  Irish  Local  Government  Board,  is  allowed  to 
continue  at  his  post,  though  sixtv-five  years  of  a'.!e,  until  the 
end  of  1898. 

On  Monday,  in  the  Hoiae  of  Commons,  the  Lords'  amend- 
ments to  the  following  Bills  were  considered  and  agreed  to  : 
Coventry  Electric  Tramways,  llighgate  Woods  Preservation, 
Kingston-npon-Hull  Corporation,  London  Connty  Council 
(Improvements),  Manchester  Corporaiion  and  Nottingham 
Improvements.  -The  Dublin  United  Tramways  Bill,  the 
J'ylde  Water  (Transfer)  Bill,  the  Harrogate  Corporation 
Water  (Transfer)  Bill,  the  Harrogate  Water  Bill  and  the 
Bristol  Extension  Bill  were  rend  a  third  time  and  passed 
with  amendments;  the  Hhymney  Valley  Gas  and  Water  Bill 


■was  read  a  third  time  and  passed  without  amendment. — 
The  Lords  signified  their  argrment  to  the  following  among 
other  Bills:  London  County  Council  (General  Powers),  Bir- 
mingham City  Tramways,  Norwich  Electric  Tramways,  Sal- 
ford  Corporation,  and  to  the  Swansea  Improvements  and 
Tramways  Bill  as  amended. — In  the  House  of  Lords  the  Dis- 
trict Councils  (Water  Supply  Facilities)  Bill  was  read  a 
second  time.  The  object  is  to  enable  landowners  under  the 
Improvement  of  Land  Act,  1864,  to  contribute  towards  the 
expenses  of  the  district  council  in  bringing  water  to  their 
estates  and  to  make  it  a  charge  on  the  estate  with  the  con- 
sent of  the  Board  of  Agriculture.  The  Public  Works  Loans 
Bill  was  also  read  a  second  time. 

On  Tuesday,  in  the  House  of  Commons,  the  Lords  amend- 
ments to  the  following  Bills  were  considered  and  agreed  to  : 
The  London  Connty  Council  (General  Powers),  Birmingham 
City  Tramways,  Norwich  Electric  Tramways,  Salford  Cor- 
poration and  the  Southwark  and  Vauxhall  Water  Bill. — The 
Cowes  Harbour  Bill  was  read  a  third  time  with  amendments. 
The  Lords  sent  word  that  they  had  agreed  to  the  following 
among  otlier  Bills  :  District  Council  (Water  Supply  Facilities), 
Public  Works  Loans,  Colwyn  Bay  and  Colwyn  Urban  District 
Council,  Metropolitan  Water  Companies  Bill  (with  amend- 
ments) ;  and  to  the  amendments  to  the  Bristol  Extension, 
the  Fylde  Water  (Transfer)  and  the  Harrogate  Water  Bills. 
— In  reply  to  a  question  Mr.  Chaplin  stated  tliat  he  had  re- 
ceived a  report  from  General  Scott,  which  stated  that  a  large 
main  supplying  10,000,000  gallons  per  day  from  the  Thames 
had  burst  in  two  places,  and  as  the  effect  air  had  accumulated 
in  the  pipe  and  greatly  reduced  the  flow  of  water  passing 
from  the  Hornsey  reservoir.  The  ruptures  had,  however, 
been  repaired  and  the  accumulation  of  air  gradually  dispersed 
and  a  full  supply  of  water  was  renewed  last  Saturday  in  the 
East  End. 

The  Rivers  Pollution  Act  and  the  Brent. — In  the  House  of 
Commons,  on  Thursday,  Mr.  Chaplin,  as  President  of  the 
Local  Government  Board,  stated  that  he  was  aware  that  the 
procedure  under  the  Rivers  Pollution  Act  was  so  uncertain 
that  the  West  Riding  of  Yorkshire  and  the  Mersey  and  Irwell 
district  of  Lancashire  had  obtained  special  Acts.  The  Mid- 
dlesex County  Council,  in  whose  district  the  Brent  is,  possess 
similar  powers  to  obtain  a  special  Act.  (According  to  Mr. 
Littler,  Chairman  of  the  Middlesex  Connty  Conncil,  as  Clause 
15  of  the  Rivers  Pollution  Act  prohibits  county  councils  pro- 
moting Bills  in  Parliament,  the  West  Riding  and  Lan- 
cashire Acts  were  obtained  in  defiance  of  this  prohibition). 
As  stated  on  the  previous  Tuesday,  iniunctions  had  been 
obtained  against  the  chief  offending  districts — the  Willesden 
and  Wembley  District  Councils — and  loans  to  a  considerable 
amount  had  been  sanctioned  by  the  Local  Government  Board 
for  works  necessary  to  deal  with  the  evil.  He  had  also  sent 
an  inspector  of  the  board  to  examine  the  condition  of  the 
river  and  to  report.— On  Friday  Mr.  Chaplin  declined  to  pro- 
mise that  the  inspector's  report  would  be  made  public. 

On  Monday,  in  reply  to  a  question  as  to  whether  any  steps 
were  being  taken  by  the  Local  Government  Board  to  assist 
the  Middlesex  Count}-  Council  in  their  endeavours  to  remedy 
the  state  of  affairs  existing  in  the  river  Brent,  Mr.  T.  W. 
Russell  stated  that  he  had  received  the  inspector's  report  on 
Saturday  morning.  By  arrangement  with  the  officials  he  had 
an  interview  with  the  chairman  of  the  Middlesex  County 
Conncil,  and  the  same  afternoon  he  despatched  to  him  what, 
according  to  the  views  put  before  him,  were  the  instructions 
necessary  to  enable  him  to  take  immediate  steps  for  the  puri- 
fication of  the  river  Brent. — On  Tuesday  the  president  of  the 
Local  Government  Board  was  asked  whether  he  was  aware 
that  on  a  recent  Sunday  the  rector  of  Hanwell  intimated  from 
the  pulpit  that  the  medical  officer  of  health  for  the  district 
reported  that,  owing  to  the  effluvia  from  the  river  Brent,  it 
was  dangerous  to  the  public  health  for  persons  to  attend  the 
parish  church  ;  and,  having  regard  to  the  fact  that  the  river 
Brent  passed  through  populous  parts  of  the  western  and 
north-western  districts  of  the  metroi)olitan  area,  whether  ho 
proposed  to  take  any  stejjs  to  prevent  the  possible  outbreak 
of  an  epidemic ;  and  whether  he  would  state  whether  any 
water  company  took  water  from  the  river  Brent.  Mr.  T.  W. 
Russell  said  he  had  nothing  to  add  except  that  no  water 
company  took  water  from  the  Brent  so  far  as  he  was  aware. 

The  Workmen  (Compensation  for  Accidents)  Bill. — This 
measure  was  fnrther  considered  by  the  Lords,  on  report,  on 
Thursday.  On  the  motion  of  Lord  Beljier  it  was  agreed  to 
leave  out  sub-sec.  4  of  clause  1,  and  in  its  stead  to  insert  a 
provision  that  "if  within  six  months  an  action  is  brought  to 
recover  damages  independently  of  this  Act  for  injury  caused 
by  any  accident,  and  it  is  determined  in  snch  action  that  the 
injury  is  one  for  which  the  employer  is  not  liable  in  snch 
action,  but  that  he  would  have  been  liable  to  pay  compensa- 
tion under  the  provisions  of  this  Act,  the  action  shall  be  dis- 
missed, but  the  judge,  if  he  shall  tliink  fit,  may  himself 
proceed  to  assess  such  compensation  ntul  shall  be  at  liberty  to 
deduct  from  such  compensation  all  the  costs  which  in  his 
judgment  have  been  caused  by  the  plaintiff  bringing  the 
action  instead  of  proceeding  under  this  Act.  In  any  proceed- 
ing under  this  sub-section  when  the  judge  assesses  the  com-' 
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pensatlon  he  shall  give  a  certificate  of  the  compensation  he 
has  awarded  and  the  direction  he  has  given  as  to  tlie  dodui- 
tion  for  costs,  and  anch  certificate  shall  have  the  force  and 
effect  of  an  award  nnder  this  Act.  " — Lord  Ellesmere  moved 
to  add  to  the  end  of  clause  4  (siilj-contractintf)  words  pro- 
viding that  undertakers  who  have  contracted  with  any  other 
person  to  execnto  on,  in,  or  about  any  works  or  premises  as 
defined  by  sec.  7  of  this  Act  any  work  wliich  is  merely  ancil- 
lary or  incidental  to,  and  is  no  part  of,  or  process  in,  the  trade 
or  business  carried  on  by  such  nnderiiikurs  shall  not  be  liable 
to  pay  compensation  under  this  Act  in  respect  of  any  accident 
to  tlie  workmen  of  such  contractor  whilst  engaged  in  executing 
such  work.  The  amendment,  with  a  verbal  modification  sug- 
gested by  Lord  Herschell,  was  ag^ieed  to. — On  the  motion  of 
Lord  Windsor  the  words  "  1st  day  of  July,"  1898,  were  sub- 
stituted in  clause  10  for  "31st  day  of  March,"  1898,  as  the 
date  when  the  Act  will  come  into  operation. — On  a  division 
the  second  reading  was  carried,  and  after  a  few  drafting 
amendments  the  Bill  was  passed. — On  Friday,  the  Lords' 
amendments  were  considered  by  the  Commons.  Nearly  all 
of  them  were  agreed  to,  and  a  committee  was  appointed  to 
draw  up  the  reasons  for  disagreement  with  some  of  the 
amcudments. 

On  Tuesday  the  Lords  proceeded  to  consider  the  Commons' 
amendments  to  the  Lords'  amendments  to  this  Bill.  Lord 
Belper  moved  to  agree  to  the  fir.«t  of  the  Commons'  amend- 
ments to  subsection  -1  of  Clause  1,  which  was  inserted  by 
their  lordships,  and  which  made  certain  provisions  for  the 
assessment  of  compensation  in  the  case  of  an  action  wrongly 
brought  independently  of  the  Act  in  regard  to  au  injury  for 
which  the  employer  would  have  been  liable  to  pay  compensa- 
tion under  the  provisions  of  the  Act.  The  Lord  Chancellor 
said  he  desired  to  move  an  amendment  to  the  Common^ 
amendment.  The  effect  of  the  Commons'  amendment  as  it 
stood  was  to  deprive  the  plaintiff  of  his  right  of  appeal  if 
the  judge  of  the  court  in  which  the  action  was  tried  decided 
against  him.  He  could  not  help  thinking  tliat  this  was  due 
to  some  error,  to  some  misapprehension,  and  was  not  intended 
by  those  who  suggested  the  amendment  to  their  lordships' 
subsection.  He  therefore  moved  to  amend  tlie  amendment 
80  as  to  grant  a  right  of  appeal  "  if  the  plaintiff  should  so 
choose."  The  Commons'  amendment  as  thus  amended  was 
agreed  to.  The  remaining  Common.?'  amendments  were  also 
agreed  to. — In  the  House  of  Commons  on  the  same  day  the 
Speaker  communicated  to  the  House  a  message  from  the 
Lords  to  the  effect  that  they  agreed  to  the  Commons'  amend- 
ments to  the  Loi-ds'  amendments,  with  some  amendments  to 
which  they  desired  the  concurrence  of  the  House,  and  that 
they  did  not  insist  upon  certain  of  theiramendments  to  which 
the  Commons  did  not  agree.  The  amendments,  which  are 
set  forth  in  the  House  of  Lords'  report,  were  then  agreed  to. 
On  Wednesday,  in  the  Houso  of  Commons,  a  return  was 
ordered,  on  the  initiative  of  Mr.  John  Burns,  in  continuation 
of  Parliamentary  Paper,  No.  435.  of  Session  1893,  showing  in 
respect  of  each  urban  sanitary  district  whether  tlie  contracts 
entered  into  by  the  authority  for  the  execution  of  works 
specify  any  conditions  as  to  the  wages  to  be  paid  by  the  con- 
tractor, or  other  conditions  with  respect  to  the  persons  em- 
ployed, and  if  so,  what  are  the  conilitions  so  specified. 

i[etropolit(in  Vater  Companies  Bill. — In  the  House  of  Lords, 
on  Monday,  Lord  J^amcs  of  Hereford,  moved  the  second 
reading  of  this  Bill,  briefly  explaining  its  provisions.  We 
have  already  referred  to  the  measure  in  connection  with  its 
passage  through  the  House  of  Commons.  The  motion  wa.s 
agreetl  to. — On  Tuesday  the  House  of  Lords  went  into  com- 
mittee on  the  Bill,  and  Lord  James  of  Hereford  moved  to 
amend  sub-sec.  2  of  Clause  1  by'giving  power  to  the  Railway 
and  Canal  Commission  to  award  damages  to  the  complainant 
in  case  of  any  complaint  by  a  water  consumer  or  local 
authority  as  to  the  qnantity  or  quality  of  the  water  supplied 
for  domestic  purposes.  The  .amendment  was  agreed  to.  An 
amendment  moved  by  Lord  Tweedmonth,  with  the  object,  as 
he  said,  of  saving  ratepayers  from  having  to  pay  rates  for 
water  with  which  they  had  not  been  supplied  was  negatived. 
The  amendment  had  previously  been  rejected  in  the  Honse 
of  Commons.  An  amendment  to  make  the  Bill  come  into 
operation  on  September  Ist  instead  of  November  1st  was 
agreed  to,  owing  to  the  insufficient  supply  in  tlie  East  End. 
The  Bill  as  amended  wa.'<  read  a  Viird  time  and  passed. — On 
Wednesday,  in  the  House  of  Commons,  the  Lords'  amend- 
ments were  considered  and  agreed  to. 

Public  Health  Scotland  YiiU.—On  Tuesday  the  House  of 
Lords  went  into  committee  on  this  Bill,  and  a  number  of 
minor  and  drafting  amendments  were  agreed  to.  The  Earl 
of  Camjiordown  moved  an  amcnJment  to  clause  189  with  the 
object  of  excepting  from  the  jiower  of  appropriation  to  be 
conferred  on  a  local  authority  in  respect  of  all  streams  of 
water  in  its  district  any  supjily  of  water  nscd  for  domestic  or 
agricultural  purposes.  Lord  Balfour  objected  to  this  as  too 
wide,  but  offered  to  exempt  all  water  artificially  brought  to  a 
farm  or  dwelling  honse.  After  some  discussion  the  point  was 
left  over  for  settlement  at  the  next  stage,  the  amendment 
being  withdrawn.  The  Bill  was  reported  as  amended. — 
On  Wednesday,  on  the  report  of  amendments  to  this  Bill, 
Lord  Balfour,  in  order  to  meet  the  point  raised  on  Tues- 
day by  the  Earl  of  Carapcrdown  to  exempt  from  the 
power  of  appropriation  to  be  conferred  on  a  local  author- 
ity in  respect  of  all  streams  of  water  in  its  district 
any  supply  of  water  used  for  domestic  or  agricnltnral  pur- 


poses, moved  to  add  to  Clause  1,  sec.  9,  the  following  new 
sub-section  :  "  (2)  Any  supply  of  water  which  has  been  eon- 
dacted  to  and  is  being  used  for  any  boasc  or  building  nsed 
in  connection  with  such  houso  or  occupied  for  agricultural 
jmrposes."  The  amendment  was  agreed  to.  The  Bill  was 
then  read  a  third  time  and  pa?sed. 

In  the  House  of  Commons  ycHterday,  the  Lords'  aniend- 
mentH  to  the  Bradford  Corporation  Tramways  and  Improve- 
ment Bill,  and  to  the  Colwyn  Bay  and  Colwyn  Urban  Di»- 
trict  Council  Bill  were  down  for  consideration,  as  were  also 
the  I'lnmbcrs'  Registration  and  the  Locomotives  on  Highwaya 
Bills  as  amended  by  the  Standing  Committee.  The  Kivcrs 
Pollution  Prevention  Bill,  the  Highways  Bill,  the  Local 
Government  Act  (1888)  Amendment  Bill,  the  Workingmen's 
Dwellings  Bill  and  other  measures  were  to  be  read  a  second 
time. 


SEWAGE  PURIFICATION  IN  SCOTLAND. 

On  Friday  lust  the  new  sewage  disposal  works,  which  hare 
been  constrncted  at  Killin,  Perthshire,  on  the  "  International" 
system,  were  opened  in  the  presence  of  a  number  of  repre- 
sentatives of  councils  and  others  interested  in  the  question 
of  sewage  treatment.  Colonel  Hope  Drummond,  convener  of 
the  county,  performed  the  ceremony,  accompanied  by  Sir 
Robert  Menzies,  the  members  of  the  Western  District  Com- 
mittee of  the  Perthshire  County  Council,  and  also  by  Dr. 
Graham,  Mr.  Hunter,  Mr.  G.  Woulfe  Brenan  and  Mr.  Mac  Kay, 
chief  sanitary  inspector. 

The  works  inclnde  Candy  tanks,  with  patent  slodge  removal 
apparatus,  and  filters  of  polarite.  The  sewage  is  treated  with 
ferozone  in  the  precipitation  tanks,  where  the  Candy 
apparatus,  by  the  turning  of  a  handle,  enables  the  sludge  to 
be  removed  without  any  trouble.  It  is  not  necessary  to  stop 
the  flow  during  this  operation,  and  the  advantages  of  such  a 
method  are  therefore  apparent.  The  works  themselves  entail 
but  very  little  attention  and  labour.  The  effluent  from  the 
tanks  passes  on  to  polarito  beds  filtering  at  the  rate  of  1,000 
gallons  per  square  yard  per  twenty-four  hours,  and  yields  an 
eflluent  of  a  high  degree  of  purity. 

Mr.  G.  Woulfe  Brenan,  of  Oban,  was  the  engineer  for  the 
scheme,  the  snccess  of  which  has  given  much  satisfaction  to 
the  authorities.  The  polarite  and  ferozone,  as  well  as  the 
tank  apparatus,  were  supplied  by  the  International  Water 
and  Sewage  Purification  Company,  of  7  Victoria-street,  Lon- 
don. Mr.  Bremner,  Fortingall,  was  the  contractor  for  the 
works,  and  Mr.  Cameron,  of  Edinburgh,  acted  as  clerk  of 
works.  The  whole  town  of  Killin  has  also  been  re-sewered 
and  provided  with  manholes,  flushing  tanks  and  proper  ven- 
tilation, so  that  in  sanitary  matters  it  is  well  .idvanced.  At 
the  close  of  the  ceremony  the  company  sat  down  to  a 
luncheon,  and  the  different  gentlemen  who  spoke  all  highly 
approved  of  the  manner  in  which  the  works  had  been  carried 
out,  and  of  the  purity  of  the  cfflnent. 


A  NOVEL  WATER-CART. 

Messrs.  Wm.  Glover  &  Sons,  of  Warwick,  by  kind  invita- 
tion of  the  mayor  of  Warwick,  have  recently  exhibited 
in  motion  their  new  patent  watering  van,  before  Sir  Hugh 
Nelson,  the  Hon.  T.  J.  Byrnes,  and  the  other  Colonial  visitors 
at  the  castle,  with  which  they  expressed  themselves  highly 
pleased.  Previous  to  the  invention  of  this  system  of  street 
watering  the  method  employed  was  to  allow  the  water  to  fall 
from  the  body  of  the  vehicle,  through  one  or  more  valves, 
into  a  perforated  pipe,  but  this  method  is  being  fast  Bupor- 
seded  by  the  rotary  system,  both  from  its  being  more 
economical  and  from  the  fact  of  its  doing  the  work  more 
efficiently.  The  old-fashioned  water-cart  covers  a  s)>aco  of 
road  but'little  greater  than  its  own  width,  and  consequently 
must  pass  to  and  fro  several  times  in  watering  a  street  of 
ordinary  size  ;  but  the  rotary  van  will  cover  a  wide  street  at 
one  operation,  its  greatest  spread  l>eing  40ft.  Two  revolving 
fans  are  fixed  at  the  back  of  the  van,  each  fed  from  the  tanks 
by  an  iron  pipe,  the  supply  of  water  passing  through  a  series 
of  snmll  valves,  all  being  under  control  of  the  driver  and 
regulated  by  two  levers  only.  The  fans  are  driven  at  great 
speed,  and  a  perfect  spray  of  water  is  the  result— it  is  im- 
possible to  find  a  pnddle  or  a  dry  spot.  The  width  covered 
can  be  varied  from  8  ft.  to  40  ft.,  so  that  the  van  is  aa  equally 
seiviceable  for  narrow  streets  as  wide  ones,  the  increasing  or 
diminishing  of  the  spniy  being  instantly  regulated  by  a  move- 
ment of  a  lever  at  the  driver's  side.  Moreover,  the  drivcrcan 
aa  quickly  stop  the  supply  altogether  wheE  jiassing  carriages 
or  pedestrians  (without  pulling  upl,  and  turn  on  the  supply 
again  directly  the  object  is  passed.  Messrs.  Glover  &  Sons 
have  from  tiine  to  time  added  such  improTcments  a."  experi- 
ence has  euggested.  ^^^^^^^^__^____ 

Metrioal  Tables  for  Engineers.— We  have  received  (sayi 

Th<-  .U.',/i(J.iu-.ii  IK.i(j)  •■  Molrioal  Tables  for  Engineers,  Sur- 
veyors, Chemists,  Mcrchantn.  Ac,"  by  F.  E.  G«y  (London  : 
The  St.  Bride's  Press,  Limited.  2s.  nett).  This  is  n  con- 
vcnicntlv-nrrnnged  book  of  conversion  tables,  which  appear 
to  have'bcun  recalculated  by  the  author.  To  many  of  the 
tables  are  appended  descriptive  notes,  which  extend  the  appli- 
cation and  scope  of  the  printed  Uit  of  cqniTolenU." 
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Personal. 


Mr.  Baxter,  of  Diindee,  lias  been  appointed  engineer  for 
the  Rosemont  district,  Blairgowrie. 

The  Eton  Urban  District  Council  have  reqaeated  Mr.  E. 
Bailey  Denton,  m.i.c.e.,  of  Weatminster,  S.W.,  to  reiiort  a3  to 
the  condition  of  the  town  sewers. 

Mr.  Elkington,  who  for  thirty-five  years  held  the  position 
of  surveyor  to  the  Bermondsey  Vestry,  died  on  the  26th  nit. 
He  retired  on  a  pension  about  five  years  ago. 

Mr.  Whytoek,  assistant  in  the  superintendent  of  works'  de- 
partment, of  the  Edinburgh  and  District  Water  Trust,  has 
had  his  salarj*  increased  from  £175  to  £200  per  annum. 

Mr.  C.  Abnrrow,  the  engineer  to  the  Johannesburg  Cor- 
poration, has  been  in  England  for  the  purpose  of  studying 
the  different  systems  of  sewage  disposal  in  the  country. 

The  death  is  announced  of  Mr.  John  Greetham,  surveyor  of 
the  Woodhall  Spa  Special  Drainage  District  of  the  Horncastle 
ilnral  District  Council.     The  event  took  place  on  the  24th  ult. 

We  regret  to  learn  that  Mr.  Read,  the  city  surveyor  of 
Gloucester,  was  unable,  owing  to  indisposition,  to  accompany 
the  employees  of  the  corporation  on  their  recent  visit  to  Bourne- 
month. 

The  Dorking  Urban  District  Council  have  engaged  Mr.  F. 
Warden  Stephens  to  examine  and  report  upon  a  scheme  of 
electric  lighting  which  was  recently  presented  by  a  special 
committee. 

The  death  took  place  on  July  21st,  at  25  Disraeli-road, 
Putney,  of  Mr.  John  Phillips,  late  chief  surveyor  to  the  Metro- 
politan Commission  of  Sewers.  Mr.  Phillips  was  in  his 
eighty-first  year. 

Mr.  C.  R.  Brown,  of  Sunderland,  has  been  appointed  to  the 
post  of  assistant  electrical  engineer  to  the  Sunderland  Cor- 
poration, in  the  place  of  Mr.  French.  Mr.  Paul  will  shortly 
take  up  the  position  of  junior  engineer. 

The  Hull  Electric  Lighting  Committee  have  adopted  a 
recommendation  that  Mr.  T.  B.  Clothier,  at  present  employed 
at  the  Stafford  Corporation  electrical  works,  be  appointed 
as  assistant  electrical  engineer,  at  a  salary  of  £120  per  annum. 

The  Mancliestor  Corporation  Health  Committee  have  de- 
cided to  recommend  the  city  council  to  appoint  Mr.  James  A. 
Budge  and  Mr.  William  L.  Walker  as  district  road  surveyors, 
at  a  salaiy  each  of  £130  per  annum,  increasing  £10  annually 
to  £170. 

Mr.  Prescott,  the  assistant  borough  surveyor,  terminates 
his  appointment  under  the  Darwen  Corporation  on  Tuesday 
next,  and  leaves  the  town  on  the  following  day  to  take  up  his 
new  duties  at  Reigata.  The  town  council  have  decided  to 
advertise  for  a  successor. 

The  scheme  of  drainage  for  Gloucester  prepared  by  Mr.  J. 
Fletcher  Trew  has  received  the  formal  approval  of  the  Local 
Government  Board,  and  a  loan  of  £10,000  is  to  be  obtained 
for  its  execution.  Mr.  E.  W.  Ives,  C.E.,  of  Derby,  will  act  as 
engineer  for  the  disposal  works. 

Mr.  E.  Cooper  Poole  has  been  appointed  to  the  post  of  sur- 
veyor under  the  Harbour  Board  of  Southampton,  at  a  salary 
of  £100  per  annum,  with  2^  per  cent,  commission  on  new 
works.  He  will  also  be  allowed  to  carry  on  private  practice. 
The  late  snrveyor  was  Mr.  Poole's  father. 

Mr.  James  Diggle,  junr.,  who  at  present  holds  the  position 
of  draughtsman  in  the  surveyor's  office  of  the  Heywood  Cor- 
poration, has  been  appointed  surveyor  to  the  Ashton-on- 
Mersey  Urban  District  Council.  His  salary  has  been  fixed 
at  £120  per  annum.  Forty-seven  applications  were  received 
for  the  post. 

Thirteen  ap]ilications  for  the  post  of  surve3-or  under  the 
Langport  Rural  District  Council  were  considered  at  a  recent 
meeting,  and  the  following  candidates  requested  to  attend  the 
final  selection  :  Messrs.  J.  Munro  Chick,  R.  Corp,  Francis 
Hill  and  E.  G.  Churchill.  The  salary  attached  to  the  post  is 
£85  per  annum. 

A  sum  of  over  £926  has  been  raised  for  a  testimonial  to 
Mr.  W.  S.Till,  the  late  surveyor  to  the  Birmingham  City  Cor- 
poration, and  at  a  meeting  of  the  subscribers,  held  recently, 
it  was  decided  to  give  instructions  for  the  preparation  of  an 
illuminated  address,  and  that  this,  with  the  balauce  remain- 
ing, be  handed  to  Mr.  Till. 

Mr.  W.  H.  Killick,  the  assistant  borough  surveyor  of  South- 
ampton, recently  accompanied  the  Workmen  employed  in  his 
department  on  their  annual  outing.  A  visit  was  paid  to 
Bristol,  and  the  party  availed  themselves  of  the  opportunity 
to  view  the  splendid  scenery  in  the  suliurbs  of  the  city.  Mr. 
C.  H.  Johns,  the  highway  surveyor,  was  also  present. 

Mr.  J.  Hall,  the  borough  surveyor  of  Cheltenham,  and  Mr. 
H.  Kilgonr,  the  electrical  engineer,  recently  accompanied  the 
corporation  employees  on  a  journey  to  Southampton,  which 
■was  the  place  fixed  for  this  year's  annual  onting.     Tho  visi- 


tors thoroughly  appreciated  their  holiday,  and  showed  especial 
interest  in  the  many  vessels  that  were  coming  iutoand  leaving 
tho  port. 

We  regret  to  learn  that  Mr.  William  Spillane,  gas  manager 
to  the  Limerick  Corporation,  died  on  July  24th,  after  having 
undergone  a  surgical  operation.  Deceased  was  appointed  gas 
manager  when  tho  corporation  first  obtained  possession  of 
the  gasworks.  Some  eighteen  years  ago  he  was  mayor  of 
Limerick,  and  since  then  had  been  connected  with  every 
public  undertaking  in  the  city. 

Mr.  G.  F.  Metzger,  the  city  electrical  engineer  of  Bath, 
was  recently  presented  with  a  handsome  gold  watch  and  chain 
by  the  directors  of  the  old  electric  lighting  company,  of  which 
he  was  formerly  chief  engineer.  In  making  the  presentation, 
at  a  lunch  given  in  Mr.  Metzger's  honour,  Mr.  T.  O.  Cullender 
(one  of  the  old  directors)  wished  him  everj-  success  in  his 
new  position  and  spoke  in  high  terms  of  his  past  work. 

Mr.  Albert  Toft,  surveyor  to  the  Eakewell  Rural  District 
Council,  met  with  a  serious  accident  recently  whilst  driving. 
Owing  to  the  horse  shying  at  some  cattle  in  the  road,  the 
trap  in  which  Mr.  Toft  was  seated  overturned,  undone  of  the 
wheels  passed  over  his  chest.  Assistance  was  soon  obtained, 
and  the  injured  man  conveyed  to  his  home  at  Youlgreave, 
where  it  was  found  that  his  collar  bone  was  dislocated.  He 
was  also  badly  bruised  and  shaken,  but  the  injuries  are  not 
thought  to  be  dangerous. 

A  visit  was  paid  recently  by  the  ofiicials  and  workmen  of 
the  Coventry  Corporation  to  Stratford-on-Avon.  The  com- 
pany,  which  numbered  aboiit  100,  included  Messrs.  J.  E. 
Swindlehurst  (citv  snrveyor),  E.  J.  Pnrnell  (late  sm-veyorand 
now  waterworks  engineer),  and  G.  E.  Jenkins  and  A.  S.  Butter- 
worth  (assistant  surveyors).  At  a  dinner,  held  at  the  Swan's 
Nest  Hotel,  Mr.  Jenkins,  in  congratnlating  Mr.  Purnell  upon 
the  length  of  his  service  with  the  corpoiation,  said  that  he 
had  very  great  pleasure  in  presenting  him,  on  behalf  of  the 
staff  and  employees,  with  a  cigar  case,  snuff'  box,  and  match 
box,  all  in  silver,  together  with  an  illuminated  address.  In 
his  leply  Mr.  Purnell  mentioned  that  he  had  been  for  more 
than  thirty  years  in  the  employ  of  the  corporation.  A  hearty 
welcome  was  given  to  the  new  surveyor,  Mr.  Swindlehurst. 

Some  time  ago  the  Fulham  Vestry  instructed  a  sub-com- 
mittee of  the  AVorks  Department  to  institute  an  inquiry  into 
the  complaints  made  by  Mr.  Dakin,  the  assistant  surveyor, 
against  Mr.  Botterill,  the  surveyor,  and  counter  complaints 
advanced  by  the  latter  official  against  the  assistant  snrveyor. 
The  report  of  the  sub-committee  was  made  last  week,  with 
the  result  that  Mr.  Dakin  was  asked  to  send  in  his  resignation, 
and  a  vole  of  confidence  in  the  honoui*  and  integrity  of  the 
snrveyor,  passed  by  the  vestry.  The  committee's  report, 
which  was  a  veiy  exhaustive  one,  said  that  the  complaints 
appeared  to  have  been  the  outcome  of  a  growing  friction  of 
some  duration  between  the  two  officers,  but  that  in  neither 
case  were  they  borne  out  by  the  evidence.  During  the 
development  of  the  inquiry  various  serious  allegations  of 
the  gravest  character  were  made  b}'  Mr.  Dakin.  These 
allegations,  which  were  absolutely  without  foundation,  and 
ought  never  to  have  been  made,  were,  in  the  opinion  of  the 
sub-committee,  advanced  at  a  time  when  Mr.  Dakin  was  in 
an  indift'erent  state  of  health. 


Frost-Proof  Water  Pipes.— The  Frost-Proof  Water  Pipe 
Syndicate,  Limited,  has  recently  been  formed,  with  offices  at 
Birmingham,  to  develope  certain  patents  it  has  acquired  for 
preventing  the  splitting  of  water  service  pipes  under  the 
action  of  frost.  As  is  generally  known,  water  at  the  moment 
of  congelation  expands  with  an  almost  irresistible  force,  the 
usual  (and  to  the  householder  extremely  unpleasant)  result 
being  the  splitting  of  the  service  pipe,  and  the  consequent 
flooding  of  the  house  on  the  advent  of  the  thaw.  It  is  claimed 
that  the  occupier  of  a  house  fitted  with  the  syndicate  pipe 
can  rest  comfortably  through  the  most  arctic  winter  sectirein 
the  fact  that  when  the  thaw  comes  the  water  will  flow  through 
its  proper  channels,  and  not  foi'm  a  picturesque  but  expensive 
cascade  down  his  ne^v  Wilton  stair  carpet.  We  are  given  to 
understand  that  some  very  severe  tests  of  the  pipe  have  just 
been  completed  in  Birmingham.  It  is  stated  that  with  the 
aid  of  a  large  local  ice-making  plant,  lengths  of  the  pipe, 
after  being  filled  with  water  and  the  ends  hermetically  sealed, 
were  frozen  solid  throughout,  then  thawed  and  tested  for 
leakage  under  pressure,  this  cycle  of  operations  being  re- 
peated on  one  length  of  pipe  several  successive  times  with- 
out a  sign  of  a  fracture.  As  the  syndicate  are  applying  for 
foreign  patents,  we  are  precluded  from  publishing  details  of 
the  constrnction  of  the  pipe  at  the  present  moment,  but  as 
we  understand  that  a  public  company  will  shortly  be  formed 
to  put  it  on  tho  market,  we  may  have  an  opportunity  of  re- 
ferring fm-t  her  to  what  may  prove  a  very  valuable  commercial 
invention.  Samples  of  tho  pipe  and  further  details  can  be 
obtained  at  the  offices  of  the  syndicate,  in  Cobden  Buildings, 
Corporation-street,  Birmingham. 
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Municipal  Work  in  Progress  and  Projected. 


In  London  things  municipal  will  bo  curried  on  for  Some 
me,  chiefly  by  comtniltt'C*.  Our  most  important  itemM  of 
formation  this  week,  so  far  as  mn^'nitude  of  work  is  con- 
rned,  refer  to  Aljcrdeen,  Croydon,  llaslinf,'",  Hull,  ami  Wor- 
ster,  among  other  plaies. 

METROPOLITAN    AUTHORITIES. 
METROPOLITAN  ASYLUMS  BOARD. 

At  Saturday's  meeting  periniHsicm  was  given  the  Camher- 
well  Guardians  to  visit  the  Park  Hospital  for  the  purjiose  of 
obtaining  information  regarding  its  construction.  The  fol- 
lowing tenders  were  received  for  the  enlargement  of  the 
rain-water  reservoir  and  for  I  tie  provision  of  u  storm-water 
overflow  at  tho  Gore  Farm  Hospital  :  Messrs.  A.  T.  Catley, 
Lloyd-squarc,  W.C,  £'1,.5(K);  Mr.  J.  Dickson,  St.  Albans, 
£1,638;  Mr.  G.  Osenton,  Westerham,  £1,889;  Messr.'s.  I'ed- 
retta  &  Co.,  Finsbury  Park,  £2,097  ;  Messrs.  J.  Shillitoe  & 
Son,  Bury  St.  Kduuinds,  £:.',200 ;  Leslie  &  Co.,  Limited, 
Kousington-B(|uare,  £2,3U<J.  Messrs.  Cntley's  was  accepted. 
Tenders  for  tho  supply  and  fixing  of  laundry  machinery  and 
fittings  at  the  Grove  lIospitMl  were  referred  back  to  tho 
Works  Committee.  They  were  as  follows  :  Messrs.  (ioddard, 
Massey  &  Warner,  Nottingham  (withdrawn),  £2,850;  Messrs. 
D.  &  J.  Tnllis,  Queen  Victnria-stroet,  £3,222;  Macintosh, 
Meikle  &  Co.,  Limited,  Queen  Victoria-itreet,  £3,71-7  ;  Messrs. 
Moorwoods,  Sons  &  Co.,  Southampton-row,  W.C,  £3,755  ; 
Messrs.  W.  J.  Fraser  &  Co.,  Commerciiil-roacl,  E,,  £3,792; 
Messrs.  J.  &  F.  May,  Lincoln's  Inn-liehls,  £3,SlUj  Messrs.  T. 
Bradford  &  Co.,  High  Holborn,  £3,8i3;  Joel  &  Porter, 
Limited,  South  Morton-street,  W.,  £3,872  ;  Messrs.  G.  Fletcher 
&  Co.,  Poplar,  £4,200;  Messrs.  C.  T.  Mallott  &  Co.,  Cannon- 
street,  £4,442  ;  Messrs.  Clements,  Jcakes  &  Co.,  Bloomsbury, 
£5,250.  'Tlie  architect's  estimate  wa8£3,74.'j.  It  was  decided 
to  accept  the  tender  of  Messrs.  McCormick  &  Son,  of  North- 
ampton-street, N.,  at  £3,279,  for  the  erection  of  a  boundary 
wall,  fences,  gates,  &c.,  around  the  Tooting  Lodge  Kstate  in 
accordance  with  plans  and  specifications  prepared  by  Jlessrs. 
A.  it  C.  Harston,  architects.  Tho  following  are  the  other 
tenders  received:  Messrs.  W.  Johnson  &  Co.,  Limited,  Wands- 
worth Common,  S.W.,  £3,398  ;  Messrs.  T.  Gregory  &  Co., 
Clapham  Junction,  S.W.,  £3,  I.V.I.  The  Board  then  adjourned 
till  September  llih. 

COURT  OF  COMMON    COUNCIL. 

The  last  meeting  of  tho  above  court  before  tho  summer 
vacation  was  held  at  the  Guildhall  on  Tlmrsday.  On  behalf 
of  the  Cattle  Markets  Committee  Mr.  Berridge  submitted  a 
report  asking  for  authority  to  spend  £9,CK»0  for  providing 
additional  lairage  accommodation  at  the  Foreign  Cattle 
Market  at  Deptford.  It  was  stated  in  tho  report  that  the 
supplies  from  Americi  had  int-reased  to  such  an  extent  of  l:Uo 
that  the  comniitteo  had  been  compelled  U>  take  imnu'diatu 
steps  for  tlie  provision  of  extra  lairage,  and  that  arrange- 
ments had  been  made  for  carrying  out  the  work.  After  some 
diacQssion  the  necessary  authority  was  given. 

The  following  resolution  was  adopted  unanimously  :  ''  That 
in  view  of  the  continued  great  popularity  of  the  loan  exhibi- 
tions held  in  the  Guildhall  Art  Gallery,  it  be  an  instrnctiim 
to  the  Library  Committee  to  make  the  necessary  arrange- 
ments for  another  loan  exhibition  of  pictures,  illustrative 
principally  of  the  French  siluuil,  to  be  held  in  tlie  sjiring  of 
1898,  at  a  cost  not  exceeding  £400,  eiclusive  of  insurance, 
the  fifty-first  and  fifty-third  stamling  orders  being  suspended 
on  this  occasion."  After  transactinjr  varions  other  business, 
the  court  adjourned  till  tlic  c ml  nf  Srpteinln-r. 

VESTRIES  AND   DISTRICT  BOARDS. 

Battersea.-At  the  last  mcuting  of  the  vestry  a  letter  was 
read  li-um  Messrs.  Buck  &  llolor,  solicitors,  who  stated  that 
one  of  their  clients  is  prepared  to  contribute  a  sum  of 
£10,000  towards  the  provision  of  a  largo  general  hosiiital  in 
eithttr  of  the  parishes  of  Camberwell,  Lambeth  or  B:iltersea. 
'I'he  Finance  Committee  have  been  requested  to  consiiler  the 
offer. 

Befmondsey. — A  report,  the  consideration  of  which  was 
adjourned,  was  presented  by  the  Electric  Lighting  Committee 
at  a  recent  meeting.  The  committee  recommended  the  con- 
tinnoas-current  system,  at  :i  ]ires8ure  in  all  of  about  450  volts, 
as  tho  system  bust  adapted  to  the  parish.  The  site  recom- 
mended for  the  generating  station  was  a  portion  of  the  vestry 
ilepot.  Tho  total  outlay  was  estimated  at  £15,035,  and  tho 
annual  surplus,  after  meeting  all  charges,  was  estimated  nt 
£588.  With  respect  to  the  proposal  to  I'stablish  a  dust  de- 
structor in  connection  with  the  generating  station,  experts 
had  expressed  the  opinion  that  tho  refuse  conid  not  bo  ilis- 
posed  of  more  economically  than  at  present.^ A  petiliou, 
asking  that  wood  blocks  might  be  laid  down  in  Southwark 
Park-road,  was  referred  to  committee. 

Haokney. — The  tenders  received  for  the  painting  nnd 
decoration  of  tho  town  hall  have  been  referred  to  tho  House 
Committoe,  with  power  to  make  a  selection.  Tho  lowest 
(there  were  nineteen  received)  is  that  of  Messrs.  Campbell, 
Smith  &  Co.,  Newman-Street,  London,  at  £798.  Tho  cost  of 
the  work  was  estimated  by  the  architect  at  £2,C00, 


Kensington. — The  vestry  liavc  decided  to  urge  the  London 
County  Council  t-i  put  Part  ill.  of  the  Housing  of  the  Work- 
ing C'laa.si-8  Act  into  force  in  the  Xotting  Dale  insanitary  area. 

Padding:tOn. — On  tho  rerommcndation  of  Ihu  Works  Com-  . 
iniitee  the  vi-riiry  have  decided  to  accept  the  tender  of  Messrs. 
I'ulfrcman,  Foster  &  Co.  for  tho  supply  of  about  850,000  West 
Australian  hard  wimkI  bhuks  at  £10  17b.  fld.  per  1,000  blocks. 
A  deputation  will  shortly  be  appointed  to  wait  upon  tho 
Kensington  Vestry  and  !■>  ask  them  to  assist  Paddington  in 
carrying  out  the  work  of  widening  Moscow-road  from  the 
CJreek  Church  to  Hereford-road. — The  vestry  have  declined 
to  give  ])crmis9ion  to  tho  Street  Syndicate,  Limited,  to  erect 
si<  kiii>ks  in  the  p.irish. 

St.  George's  East. — Tenders  were  received  for  the  recon- 
struction of  a  sPwer  in  Watnev-street,  as  follows:  H.  Wall  4 
Co.,  Kentish  Town,  £2,025;  W.  Gibbs,  £2,020;  Killingback 
&  Co.,  Camden  Town,  £2,590.  The  last  named  was  accepted 
at  the  last  meeting  of  the  vestry.  A  number  of  others,  with- 
out  tho  recjuirc'd  doi>osit  encloseil,  received  no  consideration. 

WandSWOrih. — It  was  announced  at  the  last  meeting  of 
the  vestry  that  Dr.  Longstaff,  J.i'.,  I..C.C.,  was  desirous  of  con- 
tributing  the  sum  of  £5,(X)0  towards  tho  £6,000  required  to 
complete  the  purchase  of  a  large  tract  of  land  in  the  Putney 
iiridge-road  for  playing  fields  for  Wandsworth. 

Westminster.— Tho  vestry  have  decided  to  take  np  the 

woiil   |ja\einiiit   in  Chapter,  Millbank  and  Victoria  streets, 

and  to  Hui'stituie  asphalte. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Middlesex.  — .\t  tlm  last  monthly  meeting  of  the  coanty 
council  it  was  resolved  "  That  it  be  referred  to  the  Committee 
of  Visitors  of  Middlesex  County  Asylum  at  Wandsworth  to 
consider  tind  report  to  the  county  council  as  to  whether  steps 
should  now  be  taken  to  provide  additional  asylum  accom- 
modation, and.  if  si>,  where  and  to  what  citent." 

MUNICIPAL  CORPORATIONS. 

Birkenhead. — A  committee  recently  accepted  tho  tender 
of  CallindiTs  Cable  and  Construction  Company,  London,  for 
tho  execution  of  work  in  connection  with  the  supply  elec- 
tricity in  the  districts  of  Oxton  and  Clanghton,  and  to  the 
^V^^odside  Ferry. 

Birmingiiani. — It  was  nnanimously  agreed,  at  a  meeting 
held  last  week,  to  accept  the  offer  of  Jlr.  W.  H.  Barber, 
Henley  on-Thumes,  to  present  a  statne  of  the  Queen,  by 
Tliowias  Hrock,  r.a.,  to  the  town.     The  work  will  cost  £1,000. 

Biackpool. — The  corporation  have  decided  to  erect  a  hotel 
on  certain  land  to  the  south  of  the  promenade  at  South  Shore. 
The  plans  have  alreaily  been  ]>nssetl. 

Croydon. — A  Local  Government  Board  inquiry  was  held 
recently  into  an  application  for  sanction  to  a  loan  of  £32,000 
for  the  construction  of  new  waterworks  at  Waddon.  Several 
latepayers  and  millo«Tiers  on  the  river  Wandle  opposed  tho 
application. 

Dover. — Instructions  have  been  given  for  the  fixing  of  new 
wheels  to  one  of  tho  steam  rollers,  at  a  cost  of  £-40. 

Eastbourne. — The  formal  opening  of  the  new  water  supply 
works,  which  have  been  constructed  by  Messrs.  John  Aird 
&  Sons  under  the  superintendence  of  Mr.  Frank  Stileman, 
will  take  place  to-day.  The  water  is  obtained  from  a  well  at 
Friston  which  had  already  been  partially  sunk  in  the  chalk. 
Tho  present  yield  of  this  well  is  about  1,000,IK.X)  gallons  per 
day,  but  by  sinking  it  deeper  and  by  driving  galleries  the 
yield  can  bo  increased  to  2,000,00t),  or  "even  3,OtlO,lXX)  gallons. 
The  pum|iing  machinery  at  Friston  consists  of  two  ]iairs  of 
engines  ttml  pumps.  One  is  a  com|Kmml  conilensing  Worth- 
ington  pump,  fixed  about  lUOft.dowu  the  well,  and  which 
delivers  the  water  into  a  tank  at  the  surfare.  The  second 
engine  is  a  trijile  cylinder  condensing  Worthingt^m  pumping 
engine,  capable  of  delivering  I,Ot>li,tKX)  gallons  in  Iwentyfoar 
hours  ngdinst  a  head  of  500  ft.  of  water.  This  engine  is  at 
tho  surface,  nnd  it  pumps  the  water  from  the  lank  in  which 
it  is  deposited  by  tho  first  engine  to  Kastbonrno  through  a 
21'in.  main.  This  main  is  I  miles  in  length,  and  is  laid  over 
Friston  and  Beachy  lU'iid  hills,  which  route  iuvidves  some 
very  steep  gradients.  Arrived  at  F^isllxiurne,  tho  water  is 
delivi'red  into  two  reservoirs  at  Mead's  Hill,  whence  it  is  dis- 
Iribnti'd  to  the  town  by  gravilulion. 

Falmouth.  -The  surveyor's  plan  for  the  exlODsion  of  tho 
Market  Strand  pior  has  been  adopt.- i  l'^  ii"'  .-..iiM.-il  Tho 
seliemo  is  estimated  to  cost  £3,900. 

Hastings. — A  Local  Government  li  .nr.i  ini|\nry  wn.i  lield 
recently  into  an  application  for  sanction  to  n  loan  of  £9,266 
for  the  carryiuK'  out  of  Viirious  improvements  in  the  town.  A 
sum  of  £57  is  required  for  works  of  street  improvement,  £370 
for  sewerage,  £1,998  for  water  supply,  £t},0(31  for  improving 
tho  sea  front  between  tbo  pier  and  tho  Sooth  Colonnade,  and 
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£170  for  the  erection  of  a  new  convenience  on  the  West  Hill. 
There  was  no  opposition. 

Hull. —  Sanction  has  been  received  to  a  further  loan  of 
£40,690  for  the  carrying  ont  of  a  number  of  electric  lighting 
extensions.     The  council's  application  was  for  £52,000. 

Leamington. — An  inquiry  has  been  held  with  respect  to 
an  application  fur  sanction  to  borrow  a  total  sum  of  £i,230 
for  the  cari'ying  ont  of  various  improvements,  including  the 
laying  out  of  the  new  Victoria  Park  and  the  erection  of  a 
steel  suspension  bridge  over  the  Leam.  The  borough  surveyor, 
Mr.  W.  de  Normanville,  gave  e^'idence. 

Leicester. — A  report  of  the  Estate  Committee  recommend- 
ing the  purchase  of  a  piece  of  land  abutting  on  Uppingham- 
road,  containing  3,724  square  yards,  at  a  price  of  £2,271,  has 
been  adopted  by  the  town  council.  Another  report  recom- 
mending the  purchase  of  laud  for  the  extension  of  West  End 
Park,  has  also  been  adopted.  In  this  case  the  purchase  money 

amounts  to  £30,000. 

• 

Louth, — At  their  last  meeting  the  town  council  decided  to 
make  an  application  for  sanction  to  borrow  a  sum  of  £1,300 
to  assist  in  the  erection  of  a  new  technical  school. 

Middlesbrough. — Instructions  have  been  given  the  sur- 
veyor to  prepare  a  plun  for  laying  out  2  acres  of  land,  known 
as  the  Sand  Hole,  as  a  public  recreation  ground.  Negotia- 
tions are  being  carried  on  for  the  purchase  of  a  similar  plot 
on  the  vrest  aide  of  the  town. 

Newoastle-under-Lyme.— The  report  of  tlie  Gasworks 
Committee  for  the  year  sliowa  a  profit  of  £6,0.59. 

Nottingham. — An  inquiry  was  held  recently  with  respect 
to  an  application  for  sanction  to  a  loan  of  £90,000  for  the 
purcliase  of  the  city  tramways.  No  opposition  to  the  scheme 
was  offered,  and  the  proceedings  quickly  came  to  an  end. 

Okehampton. — A  Local  Government  Board  inquiry  has 
been  held  relative  to  an  .application  for  Sfinction  to  a  loan  of 
£935  for  street  improvements  and  £140  for  tire  brigade  pur- 
poses.    . 

Oldham. — An  inquiry  has  been  held  into  an  application 
for  sanction  to  a  loan  of  £8,.50O  for  the  erection  of  a  new 
police  and  fire  station,  together  with  other  bnildings. 

Retford. — .\t  lasii  Friday's  meeting  of  the  town  council 
the  Estates  Committee  reported  that  they  had  considered  the 
plans  and  estimates  of  Mr.  W.  II.  S.  I'liomf.son,  architect, 
London,  for  painting  and  decorating  the  town  hall  and  council 
chamber,  and  after  reducing  the  cost  fnnn  £010  to  £310 
recommended  the  corporation  to  carry  out  the  work.  After 
a, prolonged  discussion  the  whole  question,  together  with  a 
proposal  to  restore  some  portraits  of  ohl  English  royalty,  and 
very  fine  old  carved  chimney  piece,  supposeil  to  be  the  work 
of  Grinling  Gibbons,  were  referred  back. — Plans  .and  estimates 
prepared  by  the  borough  surveyor,  Mr.  J.  D.  Kennedy,  for 
the  constructiou  of  a  new  iron  staircase,  as  an  additional 
g.illery  exit,  fire  preventive  arrangements,  covered  way,  and 
other  various  works,  to  cost  between  £400  and  £50o',  were 
approved  and  the  works  were  ordered  to  be  carried  out  forth- 
with.— The  Drainage  Committee  presented  and  recommended 
the  adoption  of  reports  by  Mr.  J.  C.  Mclllss,  London,  for 
providing  a  new  drainage  system  and  precipitation  works, 
together  with  an  ejector  station,  at  a  cost  of  £40,0(X).  The 
council  nnanimonsly  adopted  the  recommendation  and  decided 
to  immediately  prejiare  for  making  application  to  the  Local 
Government  Board  for  leave  to  borrow  the  money. 

ShefField. — The  Local  Government  Board  sanction  has 
been  recel\cd  to  a  loan  of  £12,773  to  assist  in  the  dealing 
away  of  in.sanitary  and  other  jiremises. 

West  Bromwich.— The  new  park,  wliich  is  situated  in  the 
Spondane  distru't,  was  formally  opened  on  Monday,  in  the 
presence  of  a  large  number  of  peojile,  )jy  tlie  donors,  Messrs. 
J.  A.  and  W.  Kenrick. 

Woroeater.— The  city  council  have  decided  to  apply  to  the 
Ijocal  (iDverument  Board  for  sanction  (o  a  loan  £.52,000  for 
carrying  out  recommendations  of  their  W.ater  and  Sewerage 
Committet'  with  respect  to  the  disposal  of  tlie  city's  sewage. 

URBAN   DISTRICT  COUNCILS. 

Acton.  — Tlie  district  council  have  decidid  to  erect  a  new 
fire  cM;^n'ni    station, 

Aston  Manor.— At  the  monthly  meeting  of  the  district 
coiiiicil,  on  Tliursday  last,  the  Highways  Committee  reported 
with  reference  to  the  construction  of  new  lines  of  tramways 
in  the  district  that  the  clause  reqnired  for  the  protection  and 
in  the  interests  of  the  district  of  the  City  of  Birmingham 
Tramways  Bill  had  been  agreed  upon,  and  their  opposition 
to  the  Bill  had  been  withdrawn. — The  surveyor  was  iti- 
Btrncted  to  relay  about  100  yards  of  the  sewer  in  Villa-street, 
as  it  is  in  a  defective  condition. — Tlio  Tramways  Committee 
reported  tliat  they  had  received  a  report  from  the  surveyor 
stating  that  no  improvement  has  taken  place  in  the  discharge 
of  water  on  the  roads  from  the  engines  of  bntli  tramway 
companies  running  through  the  district,  and  that  they  have 
instructed  the  clerk  to  call  their  attention  to  the  surveyor's 
report,  and  to  inform  the  companies  that  on  a  repetition  of 
tho  offence  proceedings  would  be  instituted  against  them. 
They  further  reported  that  the  clerk  had  been  instructed  to 
require  the  City  of  Birmingham  Tramway  Company  to  carry 


ont  the  terms  of  their  agreement  in  regard  to  the  repair  of 
Witton-road,  which  is  in  a  very  defective  condition,  and  the 
same  request  to  the  Birmingham  and  Aston  Tramway  Com- 
pany with  regard  to  the  condition  of  Aston-road. — The  High- 
w.ays  and  Buildings  Committee  were  directed  to  consider  the 
desirabdity  or  otherwise  of  taking  steps  to  obtain  the  neces- 
sary powers  to  supply  electricity  in  the  district,  and  for  this 
purpose  to  obtain  such  expert  assistance  as  may  be  desirable. 

Barnes. — Mr.  Law,  a  Local  Government  Board  inspector, 
held  an  Inquiry  reoe.ntly  with  reference  to  the  application  of 
the  district  council  for  permission  to  borrow  £1,600  for  the 
acquisition  of  a  site  for  workmen's  dwellings  and  £450  for 
street  improvements.  There  was  no  opposition  to  either  ap- 
plication. 

Fenton. — A  profit  of  £1,581  on  the  working  of  the  gas- 
works is  reported  for  the  year. 

Hebben  Bridge. — It  has  been  decided  to  make  an  applica- 
ticn  for  sanction  to  borrow  a  sum  of  £750  for  the  purchase  of 
land  whereon  to  deposit  refuse. 

Hornsey. —  The  district  council  have  applied  for  a  pro- 
visional order  for  electric  lighting. 

Leigh. — An  application  for  sanction  to  a  loan  of  £2,750  wil 
shortly  be  made  for  the  purpose  of  constrncting  water  mains. 

Malton. — It  was  recently  decided  to  accept  a  tender  of 
Messrs.  James  Simpson  &  Son,  at  £208,  for  the  su])ply  of  a 
new  Cornish  boiler,  which  is  required  at  the  waterworks. 

Marl<et  Harborough. — The  Local  Government  Board  sanc- 
tion has  been  received  to  the  council's  proposal  to  purchase 
the  gas  company's  undertaking. 

Porthcawl.— Mr.  Dolby,  Local  Government  Board  auditor, 
on  Thursda}'  last  concluded  an  inquiry  into  the  water  supply 
expenditure  of  the  district  council.  As  we  stated  last  week 
I  the  water-finder's  fees  were  disallowed,  and  on  Thursday, 
after  the  production  of  the  correspondence  with  the  Local 
Government  Board,  Mr.  Dolby  said  the  council  had  illegally 
paid  fees  to  a  person  sujjposed  to  be  possessed  of  supernatural 
powers,  and  on  his  advice  they  spent  several  hundred  pounds, 
which  action  was  not  sincere  and  hond  Jide,  and  involved 
waste  of  public  money.  He  disallowed  the  whole  of  the  ex- 
penditure, less  £250  allowed  as  a  loan  for  experimental  pur- 
poses. The  total  expenditure  is  estimated  at  about  £800. 
The  cotmcil's  action  was  opposed  by  ratepayers  represent^g 
over  one-half  of  the  rateable  value  of  the  district.  "'■' 

Sevenoal<S. — An  inspector  of  the  Local  Government  Board 
recently  held  an  Incpiiry  into  tho  disti'ict  council's  application 
for  sanction  to  a  loan  of  £350  for  the  purchase  of  2  acres  of 
land  from  the  Right  Hon.  Earl  Amherst  for  an  isolation 
hospital  site.  At  the  inqniry  the  council  were  represented  by 
their  clerk  and  Mr.  Jabez  Mann,  their  surveyor. 

Southall,  Norwood. — The  Local  Government  Board  sanc- 
tion has  been  received  to  a  loan  of  £800  for  the  purchase  of 
fire-extinguishing  appliances,  &c. 

Warminster. — After  much  discussion,  the  council  hare  at 
last  decided  to  adopt  the  Exeter  septic  tank'system  of  sewage 
disposal,  and  to  make  an  application  for  sanction  to  a  loan  of 
£5,0(X)  for  the  execution  of  the  scheme. 

RURAL   DISTRICT  COUNCILS. 

Dorchester. — The  district  council  had  recently  under  con- 
sideration the  pollution  of  the  river  Frome  by  tho  outflow  of 
the  sewage  of  the  town  and  the  delay  of  the  Dorchester 
Town  Council  in  dealing  with  the  matter,  despite  the  pres- 
sm'e  of  the  Local  Government  Board.  Repeated  complaints 
had,  it  was  stated,  been  received  from  landowners  below  the 
town  of  the  serious  nuisance  and  danger  caused  by  the  flow 
of  nntreated  sewage  Into  the  river.  The  Sanitary  Committee 
of  the  council  recommended  that  immediate  steps  be  taken 
to  put  the  Rivers  Pollution  Prevention  Act  in  force,  and  this 
recommendation  was  nn.aiumously  adopted. 

Kings  Norton. — On  Wednesday,  July  28th,  an  interesting 
ceremony  was  performed  by  the  chairman  of  the  district 
council,  by  presenting  jubilee  medals  to  the  whole  of  the 
employees  of  the  council.  The  medal  is  a  work  of  art  from 
the  die  medallist's  ])oiiit  of  view,  and  has  the  representation 
of  her  Majesty,  with  the  following  inscription:  "Victoria 
D.G.  Britt.  Regin.a  F.D.  Ind.  Imp.  in  commemoration  atid 
Reg.  SexagesimI,  1897,"  on  the  one  side,  and  on  the  reverse  is 
a  chaste  representation  of  Kings  Norton  Church,  surrounded 
by  a  ribbon  and  floral  edging.  On  the  ribbon  are  the  words, 
the  "  Rural  District  Council  of  Kings  Norton,"  surrounded 
by  the  description,  "  Presented  by  '1'.  A.  Bayliss,  chairman, 
in  commemoration  of  the  diamond  jubilee  of  Victoria  R.  et 
I.  1857-1897."  Tho  medal  is  contained  In  a  case  of  red 
morocco  leather,  upon  wliich  is  printed  in  gold  letters  a 
facsimile  of  tho  inscription  on  the  medal. 

Yeovil. — Instructions  have  been  given  for  an  application  to 
be  made  for  sanction  to  a  loan  of  £2,000  for  the  carrying  out 
of  a  water  supply  at  Tintinhnll. 

SCOTLAND    AND    IRELAND. 

Aberdeen.  .\l  a  meeting  of  the  Slau.i,'htcr  Houses  Com- 
mittee, held  on  Friday,  it  was  unanimously  decided  to  recom- 
mend the  council  to  proceed  with  the  erection  of  a  slaughter 
house,  at  an  estimated  cost  of  £30,000.  -    • 
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Annan.— It  was  agreed  recently  to  approve  generally  of  a 
plan  by  Messra.  P.  4  R.  Flemiug,  Glasgow,  for  the  erection 
of  a  foot  bridge  over  the  river,  at  ati  eBlinmted  cost  of  £305. 

Armagh. — A  special  committee  have  been  appointed  to 
consider  the  question  of  pnrchasinf^  a  site  for  the  proposed 
electricity  works. 

EnnlSkillen.— Sanction  has  been  received  to  a  loan  of 
£7,700  for  the  building  of  a  new  town  liall. 

Paisley.— The  town  council  recently  decided  to  accept  the 
tender  of  Messrs.  V.  &  W.  MncLillan,  Glasgow,  for  the 
supply  of  two  boiler  feed  pumps  :ii  £71  each,  also  that  of 
Messrs.  W.  MncForiano  &  Co.,  Gla.fgow,  for  tlie  supply  of 
sixty-one  arc  lamp  pillars  a*  the  price  of  £10  l"!".  Gd.  cuch. 


New  Bridge  at  Clapton.— Lai>t  week  the  opening  of  a  new 
bridge  oMi    I  lie   rivir    I.eo  was  eeleliratcd  at  Clapton.     The 


Btrncture  takes  tlio  plnco  of  the  one  erected  on  the  site  in  the 
latter  part  of  the  last  century,  and  carries  the  Lea  Bridge- 
roi»d  over  the  river,  joining  tlie  county  of  London  with  that 
of  Esaoi.  It  has  been  built  by  the  London  County  Council, 
in  conjunction  with  the  Lea  Conservancy  Board,  the  Essex 
County  Council  and  the  Leylon  and  Waltha  nstow  Tramway 
Company,  the  tot.il  cost  being  £8,399.  By  the  n«e  of  a 
central  girder  the  road  has  Iwen  divided  into  two  parts, 
giving  16ft.  on  either  side,  sufTicient  for  two  liifes  of  traffic. 

On  Thursday  last  the  thirty-sixth  annual  general  meeting 
of  the  North  British  .Xssocintion  of  Gas  Managers  was  held 
in  the  Ayr  Council  Chamber,  Mr.  Ali-iander  Bell,  Dalkeith, 
president,  in  Ihe  chair.  Mr.  Hubert  I'otiloy,  Dunfermline, 
read  a  paper  on  "  Ways  and  Means  of  Increasing  the  Con- 
sumption of  Gas";  .Mr.  Thomas  Wilson,  Coat briilee,  one  on 
"Prepayment  Meter.^,"  and  Mr.  !>.  M.  Nelson.  Glnsg.iw.  one 
on  "  The  Best  and  Most  Economical  Means  of  Gas  Puritioa- 
tion." 
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FOR    RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7,  OLD  QUEEN  STREET, 

WESTMINSTER,  LONDOM. 

And   'YORK. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


s  e.\Mnci:.  to  Dt  raiscc 


Makers  of 

FLUSHING  SYPHONS, 

SLUICES,  &C. 


'*^s*f^l^^^^^^^^^^^^^^^^^^^^^M->® 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA — Hole-s  for  pouring  in  cement  or  com- 

lioKition. 
BB— SlreufttlieiiCd  un  1  I.«ngtUc'iie(l  Socket. 


CC— Inner  Socket  and  Rest. 

KK— Chamber  for  cement  or  compofiition. 

FF — StanioiU  Joint  in  new  positiou. 


To  put  it  shortly,  thi.'!  pipe  secure.s  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  ami,  while  allowing 

■"  •!■  u  slight  scltleiiieiil  when  ilr.st  laiil,  foiins  all 
absolutely  rigid  joint  diiectly  the  fement  .sets. 

1,— Oas   and    Watcr-Tieht    Joints    easily    made 

under  wrator. 
2.— True  Allgrnmcnt  of  Invert. 

3.— Socket    the    strongest    part    of    tho    plp«» 
4.— No  special  junctions  required. 

GATES*    &    GREEN,    Ltd.,  HaUfac. 


STERLING 

MERIT. 

IS  THE      . 

KEYNOTE 

OF 

SUCCESS. 


This  explains  why  the 


No.  4  YOST  HE^Hi? 

has  so  easily  attained  a  world-wide  fame.     Being  constructed  o( 

the  fine.";!  materiak^,  speedy,  lislit,  compact,  and  economical   in 

worliing,  and   having  an   liik   Pad   which   is  guaranteed   for  six 

months,  it  is  indeed 

THE      IDEAL.     WRITING      MACHINE. 

Full   Particulars    on    Application    to 


ADOPTED    BY 

ROYALTY 

and  ARISTOCRACY 

and  MORE  THAN 

35,000 

OTHER    USERS. 


THE  YOST  TYPEWRITER  CO.,  LIMITED, 

50      HOLBORN     VIADUCT,     LONDON,     E.C. 


LIVERPOOL  :  22a  North  John  Street. 
QL\.SOOW:  111  St.  Vincent  Street. 
BUNCHESTF-R  :  .?  Ucansjtate. 
BfRAllNQHAM  :  73  Tcmpla  Kow. 


DUBLIN  :  17  Nnsiinu  Str«ct. 
LEEOS  :  IS  Urifiiatv. 
CAROIPI"  ;  77  .<!.   Miirv  Slrcft. 
NEWCASTLI:-ON-TVNi;  :   ^o  Ocan  Sir««it. 
BELFAST  :  ij  Rosemary  Mrcet. 


MAK.'^EILI.L.'^  :   iH  Rud  Paradln. 

>>ARI5:  .to  Boulevard  dai  Kallcni. 

LYONS  :  1  Rut  Lalont. 

EDINBl  KOH  :   ij  North  St.  Andraw  •tfMt. 
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RECENT  PUBLICATIONS. 

THE    SCIENCE    OF    BRICKMAKIXG. 

This  is  one  of  TJie  British  ClayicGrker  mannalsj  and  is  a  re- 
protlQction  of  a  series  of  articles  by  Mr.  George  F.  Harris, 
f.G.s.,  whieli  appeared  in  tliat  jonruul  last  year  and  are  uuw 
published  in  handy  book  form.  The  author  treats  his  sub- 
ject from  a  geological,  chemical  and  microscopical  point  of 
view,  and  esjilains  the  origin  and  characteristics  of  various 
kinds  of  brick  earth,  tlieir  mineral  and  chemical  constitu- 
tion and  the  micro  structure  of  bricks.  Chapters  are  devoted 
to  drying  and  horning  and  the  durability  of  bricks ;  also  to 
the  question  ,of  absorption,  strength,  abrasion  aud  specific 
gravity.  The  writer  gives  some  very  useful  and  interesting 
information,  which  should  increase  the  stock  of  technical 
knowledge  of  the  brickmaker,  and  his  tables,  showing  the 
results  of  tests  of  the  strength  of  bricks  from  all  parts  of 
England,  are  in  a  handy  and  convenient  form  for  reference 
and  comparison.  To  justify  the  title  of  the  book  more  space 
might  have  been  devoted  to  the  jiractical  science  or  art  of 
brickmaking,  dealing  with  clay-getting,  grinding,  moulding, 
setting,  temperatures  which  various  clays  will  bear,  and  other 
matters  of  practical  and  technical  service  to  those  engaged 
in  clay- working.  On  the  whole,  however,  the  volume  is  one 
which  will  repay  study,  both  by  the  brickmaker  who  is  not 
content  to  carr}'  on  liis  work  by  rule  of  thumb,  and  by  the 
engineer  who  wishes  to  gain  some  knowledge  of  the  physical 
prcperties  of  a  material  which  so  largely  enters  into  his  con- 
structional work.  London :  H.  Greville  Montgomery,  43 
Essex-street,  Strand. 

Of  the  usual  batch  of  periodicals  which  have  come  to  hand 
we  may  first  notice  tliose  of  a  professional  nature.  The  En- 
gineering  Magazine  for  July  has  no  articles  of  a  distinctly 
municipal  engineering  character,  but  municipal  engineers  will 
no  doubt  read  with  interest  an  article  on  "  The  Paris  Fire  and 
the  Building  of  Temporary  Structures."  The  writer  refers 
to  sec.  8-1  of  the  London  Building  Act,  and  thinks  it  may  be 
safely  assumed  that  such  an  erection  as  that  in  the  Kne  Jean 
Gonjon  would  not  have  been  allowed  in  London  for  such  a 
purpose.  The  ''  Review  of  the  Engineering  Press"  is  as  in- 
teresting as  ever.  Cassier's  Magazine  has  an  interesting 
illustrated  article  on  "  The  Tall  Business  Building,"  the  author 
discussing  the  engineering  problems  presented  by  that  pecu- 
liarly American  development  of  architecture.  There  is  a 
portrait  and  biographical  sketch  of  Mr.  Wm.  Laird,  of  Messrs. 


Laird  Bros.,  of  Birkenhead.  The  last  number  of  our  American 
contemporary,  Tlie  Sanitariati,  is  almost  exclusively  medical, 
but  by  way  of  relief  an  article  is  reprinted  from  The  Boston 
Herald  on  "London's  Many  Noises."  London  is  described  as 
"  the  noisiest  city  in  the  world,"  and  this  is  attributed  to  the 
human  voice  and  the  human  lung.  Our  artistic  contemporary. 
The  Architectural  Review,  opened  with  another  iiiteresting 
article  on  ''The  Decorative  Work  of  Sir  E.J.  Poynter."  Other 
important  articles  deal  with  "  Design  and  Designers  of  the 
Victorian  Eeign,"  ''Effect  of  Fire  njjon  Architecture:  The 
Kuined  Palaces  of  Paris  after  the  Commune,"  "  The  Gai-dens 
of  Granada  "  and  "  Architectural  Developments  during  Vic- 
toria's Reign."  The  illustrations  are  fully  up  to  the  high 
standard  our  contemporary  has  set  itself.  The  Review  of 
Reviews  has  less  than  usual  to  say  this  month  about  municipal 
matters,  being  more  occupied  with  questions  of  more  general 
interest.  From  the  architectural  point  of  \  iew  there  is  an 
instructive  article  on  a  model  subui-ban  settlement  in  New 
York,  known  as  "  Homewood."  It  is  a  commercial  under- 
taking, and  we  are  assured  that  "the  work  is  one  of  funda- 
mental social  importance  and  promises  substantial  economic 
gain."  A  graphic  description  of  a  Bombay  tenement  is 
quoted  from  Mr.  Julian  Hawthorne  in  connection  with  the 
plague.  Ko  wonder  it  flourished  in  Bombay.  We  have  also 
received  Knowledge  and  the  Hardware  Trade  Journal. 

Among  the  articles  in  the  July  Baibj  we  may  mention 
"  Napoleon  and  Wellington  asSportsmen,"  "Animal  Painters," 
"  Amongst  the  Downs,"  and  "  Croquet  Redivivus."  As 
bacteriology  is  now  entering  so  largely  into  the  question  of 
sewage  disposal,  our  readers  may  be  recommended  to  peruse 
the  article  in  LonginarCs  Magazine  for  Jnly,  by  Mr.  Percy 
Frankland,  on  "  Bacteriology  in  the  Queen's  Reign."  It  is 
only  one  feature  of  an  interesting  number. 

Messrs.  Cassell  A  Co.  are  issuing  in  6d.  parts  a  pictorial 
description  of  Tlie  Queen's  Empire.  Part  3,  the  latest,  deals 
with  the  subject  of  how  the  Queen's  subjects  worship,  and 
is  full  of  well-reproduced  photographs,  each  accompanied  by 
a  short  letterpress  explanation.  The  difSculty  of  obtaining 
some  of  the  views  may  be  gatliered  from  the  experience  of 
the  camera  man  who  photographed  an  outdoor  baptism  on  a 
bleak  Yorkshire  hillside.  Tlie  natives  objected,  and  violently 
assaulted  the  operator's  paraphernalia.  We  have  also  received 
from  the  same  firm  TI'oi'A-,  Chums  aud  Gleanings  from 
Popular  Authors  (part  22)  ;  and  from  Mr.  A.  W.  Hall,  White- 
friars,  Great  Thouglits.  Helping  Words   and  The  Prize  Reciter. 


GALVANIZED 


\    s     ejiSiTERN  .i 


FRED'^BRABY2(C? 


FITZROY  WORKS 

352to364  Euston  R? 
TONDQNj  tf 


BLACKMAN 


VENTILATING 
GO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADEMARK    63    FORE   STREET,   LONDON,   E.G.,   and    Branches. 


ALUMINO- 
FERRIC. 

THE  Pr'&Gir>i±SLn±m     | 

SOt-E    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

LONDON      PLATE  -  CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Ofiice  :  49  Queen  Victoria  St..  EX. 

Glass  of  all  kinds  coveit-d  by  the  Policies  of 

this  C'ompanv. 

MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent.  t_it'  ihe  Premiums  returned  every 

SIX  3-ears  in  cases  where  no  claim  has  arisen. 

Applications  for  Agencies  lavited. 

Liberal    Terms    for    Business    Introduced 

BARROW    LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

Delivered  to  all  parts  of  the  Kingdom. 
Offices  :    1    St.    Martin's,     Leicester. 

Works :  Earrow-on-Soar,  ni*.  Loughlx)rough. 

JOHN  ELLIS  &  SONS,  Ld. 


SSIXOLXSQ^U  OVER  nALF  A  CESTURT. 


.     BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
iM  CONTRACTS,     PLANS, 

LITHOGKAPIIKIJ     IX      BEST     STVLK     AND     WITH     GREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

,\nfniTEcry  .\yi'  sirveyors'  i.iTiiiion.irjiKRs, 
191  and  192  FLEET  STREET  and  i  and  2  CHANCERY  LANE,  E.C. 

LIBERAI-  DISCOUNTS,  ACCORDING  TO  ARRANGEMENTS. 
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ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

New  Members. 

At  a  meeting  of  the  council,  held  at  tlif  -tl..  s  .  f  tho  asso- 
ciation, on  Salnrday,  tho  foUowinc  ^enllcmon  were  elected  : — 

As  Members! :  Thomas  A.  Collinffwood,  Burvcyor  to  Urban 
District  Council,  Street ;  Ernest.  J.  Elford,  Burvoyor,  Urban 
District  Conncil,  Portland. 

As  Gradualen:  Edwin  T.  Beard,  Pevensoy;  James  H.  Bentley, 
Oldham;  Frederick  C.  Cook,  Hove;  Richard  J.  Jenkins, 
Portsmouth. 

Bc-eleetion  :  J.  S.  Covorley  (Penmaenmawr). 

Thomas  Cole,  Secretary. 

11  Victoria-street,  S.W. 


Correspondence  Made  Easy.  —  Messrs.  Becchinps.  Limited- 
of  171  .'^t^:ln'l,  W'.C.  send  us  specimens  of  the  "  Dagonet ' 
letter-card,  a  clover  contrivance  which  they  have  devised  to 
solve  the  problem  of  combining  in  a  handy  form  both  note- 
paper  and  envelope.  A  letter  of  400  words  can  bo  written 
on  the  paper  provided,  and  tho  attached  envelope  readily 
folded  over  with  a  minimum  of  piim  licking.  Tho  "  Dagonet" 
is  a  neat  and  useful  contrivance  for  saving  a  busy  man's  time, 
and  surveyors  should  write  for  a  sample  packet. 


APPOINTMENTS  VACANT. 


TEMPORAEYAssibT.\.\T  E.NtiiNKtR. — .\nguBt  lOlli. — Wallasey 
Urban  District  Council.     £3  3s. — Mr.  W.  Danger,  clerk. 

General  Foreu.4N  of  Works. — August  10th. — Portland 
Urban  District  Conncil. — Mr.  Ernest  J.  Elford,  engineer  anil 
snrveyor. 

EoAD  Foreman. — August  10th. — Uanwell  Urban  District 
Council.     30s. — Mr.  Warren  S.  James,  clerk. 

Cleansing  StrpERiNTENHENT.  —  August  Ikh.  —  ShefiBeld 
Corporation  Health  Committee.  £22.5. — Mr.  Herbert  Bramloy, 
town  clerk. 

Resident  Electrical  Engineer.— August  16th. — Leith 
Town  Council.     £300.— Mr.  T.  B.  Laing,  town  clerk. 

Assistant  to  the  City  Engineer. — August  16th. — City 
Council  of  O-rford.  £2.-Mr.  W.  H.  White,  m.i.c.e.,  city 
engineer. 


Bcildikg  Isspfctoe. — Aogust  19th. — Edmonton  Urban 
District  Council.     £130. — Mr.  G.  Eodea  Eacbus,  snrveyor. 

Chief  Engineeb. — Sept«mbor  iBt. — Tyne  Improvement 
Commissioners.  £1,200. — The  Secretary  of  the  Commis- 
sioncrs,  Berwick-street,  Newcastle-on-Tyne. 

ConNTT  KoAD  ScBVEVOE. — September  Ist.  —  Midlothian 
County  Council. — Mr.  A.  G.  G.  Ashor,  county  clerk,  County 
Rooms,  Edinburgh. 

Chemist. —  Septomber  11th. —  London  County  Conncil. 
£700. — Mr.  C.J.  Stewart,  clerk.  County  Hall,  Spring-^'aniens, 
London,  S.W. 


COMPETITIONS. 


SrsBiTON.— Aufru8t  13th.— New  council  cbamben  and  ofQoet,  to  ba 
erticted  at  a  cost  of  £5.000,  for  the  urban  district  council.  £30  and  £15. 
— Mr.  James  Bell,  clerk. 

Bear.— AutnisL  3l6t.— Art  callf.o'anJ  public  library,  to  be  erected  at 
tho  comer  of  MoiyS-lane  and  Manchc.'<tcr-roiu],  al  a  cost  not  exoeedin£ 
£16,000.  £75,  £50  and  £35.— Mr.  J.  Cartwright,  m.i.c.b.,  boroagh  en^- 
neer. 

LcDi-ow.— September  Iftt.— Electric  light  scheme  for  tho  boroogh. 
£20.— Mr.  John  Herbert  Willianiw,  town  clerk. 

BxTTiBSKi,.— September  2JnJ.— Public  baths  and  waahhoasos  to  be 
erected  in  Battcntea  Park-road,  at  the  comer  of  Cringle- street,  for  the 
vestry  of  St.  Marj*.  £100,  £50  and  £25.— Mr.  W.  Marcus  Wilkina, 
vestry  clerk. 

MoRECAMBi. — October  1st.— Improved  and  extended  sewera^  icbeipei 
for  tho  urban  district  council.— Mr.  Jno.  Bond,  8ur%'eyor,  Ac. 


MUNICIPAL  CONTRACTS  OPEN. 


nESBOROCGH.— Aiurust  7th.— Broken  (franitc,  for  the  urban  di&trici 
council.— Mr.  Turner  Streather,  eurvcyor. 

EccLEs. — Aujcrust  9th.— Various  road  works  in  Veroon-avenue. — M'. 
Georjre  William  Bailey,  town  clerk. 

Little  Wooltoit. — Aui^st  9th.— Hand-broken  macadam,  for  the 
urban  district  council.— ilr.  J.  Bourne,  sun-eyor,  Gran^-lane,  near 
Liverpool. 

Chester.— Aufirnst  9th.— Infectious  diseases  hoRpital  in  Sealand-road, 
for  the  corporation.— Mr.  H.  Bcs>vick,  architect,  17  Newpnte-street. 

HoBXSKT.- Autrugt  0th. — Brick  storm-water  culvert  on  the  Cholmeley 
Park  estat«,  for  the  urban  district  council.— Mr.  E.  J.  Lovegrove,  en- 
pi  neer. 

EccLEs.— August  9th.— Pavilion  at  the  recreation  proand,— Mr.  G«org6 
WilUam  Bailey,  town  clerk. 

EccLEs.— Au£ru8t  9th. — Bowling  green  at  the  recreation  ground. — Mr, 
Geo.  VTm.  Bailej-,  town  clerk. 


IlVriPROYED        DRAIN     ^  CLINOIVIETER. 


JHI 


Sole  Maker -W 


Drain  Clinometer,  which  is  a  thoroughly  well-made  an.!  rellobU 
instrument,  is  intended  forthe  use  of  Bialders.  Medical  Officers  of 
Health,  Sanitary  Inspectors  and  others  for  testing  the  slope  of  drainpipes. 
The  arc  is  fixed  at  the  extreme  end  of  the  Clinometer  so  as  to  allow  of  a 
clo5e  reading  and  distinct  gradual  ion,  and  is  divided  on  one  edgt-  to  degrees 
and  quarter  degrees,  and  on  tho  other  edge  to  gradients  of  1  in  2k*,  1  in  30.  1 
in  40.  I  iQ  .^^).  I  in  60.  1  in  70  and  1  in  80. 

The  adjustment  ia  by  means  of  a  nut  and  TmsU,  working  against  a  spiral 
spring.    The  "  Bubble  "  is  ground  and  divided. 

The  Clinometer  is  made  of  teak  and  nicely  finished,  and  measures 
12ilx2ixl-inf. 

PRICE  :- With  EUttrum   FittinRs.  £1  78.  6d.|    With  Dniss  Fittings.  £1  23.  6d. :    With  Magnetic  Comfass  extra  2b.  ed. 
A    f'o}-ii).!fte  IHiistrnti'i   CattiJ^aup  r-f  />:•  ■mrnj  and  ^urvciiMig   /nstrmnentx   irt!{  he  sent  jx^st  fret  on   aj'jUcaticn 

H.  HARLING.  Mathematical  drawing  &  purveying  Instrument  Manufacturer,  47  Fln»lHiry  Pavement.  London,  E.0> 


LEEDS  FIRECLAY  COMPV .  LTD 

SO     'E'J^:^!^     IS.OAA7",     LEEZDS. 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT   SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sin/^s,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKS. 

BALTIC  WHARF.  WATERLOO  BRIDGE.  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wooship 
Street,  E.G. ;  i6  Charterhouse  Street.  EC.  ;  and  Somers  Town  Goods  Station,  Euston  Rd.,'  N.W, 


w 


Nineteen  Medals.  Chicago  Exhibition,  highest  awards. 

^WIM.       WOOLLAIVIS       Si.       CO., 


>'UI«.l>At    MAKhIvS   "y 


in  If 


.ARTISTIC  WAl.L   PAPERS 

Froo    from     Araonlc. 

Sole  Address:  110  HIGH  STREET,  near  Manchester  Square.  LONDON.  W. 
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HawweIiL.— Au^st  9th.— Broken  Guernsey  granite,  for  the  urban 
district  council.— >Ir.  Warren  S.  James,  clerk. 

PoRTLiXD.— Autnist  9th.— Broken  granite,  for  the  urban  district 
oouncil.— Mr.  Ernest  J.  Elford,  engineer  and  surveyor. 

Woolwich.— Angast  10th.— Paving  works,  for  the  local  board.— Mr. 
H.  O.  Thomas,  a.si.i.c.e.,  surveyor. 

Douglas  (Isle  of  Man}.— August  10th.— Cast-iron  pipes.  &c.,  for  the 
main  outfali  sewers,  for  the  corporation.- Messrs.  Stevenson  &  Borstal, 
engineers,  33  Parliament-street,  Westminster,  S.W. 

Caklisle.— August  10th.— Various electriclighting plant.— Mr.  Henry 
C.  Marks,  city  surveyor. 

Gat-wat.- August  10th.— Alterations  at  the  county  court  house. — 
Mr.  James  Pen-y,  m.i.c.e.,  county  surveyor. 

Rochdale.— August  11th.— Creosoted  beech  paving  blocks.— Mr.  B.  S. 
Piatt,  borough  surveyor. 

Spekktmoor. — August  11th.— Widening  of  the  footpaths  in  High- 
street,  for  the  urban  district  council.— Mr.  G.  W.  Rogers,  a. m.i.c.e., 
surveyor. 

Wallsend.— August  nth,— Street  works,  for  the  urban  district  council. 
— Mr.  Geo.  Hollings,  sur^'cyor, 

Leeds.— August  llth.— Carts  for  scavenging  purposes.— The  Town 
Clerk. 

Feeebkidge  Lyit&-.— August  llth.— Bridge  over  the  river  Nar  at 
Castleacre,  for  the  rural  district  council.— Mr.  James  Samuel  Culham, 
highway  surveyor,  Grimston,  King's  Lynn. 

Halifax.— August  12th.— Private  improvement  works  in  Alfred- 
street,  Walsh-street,  Manor-street  and  Back  Swinton-street.  —  Mr. 
Edward  R.  S.  Escott,  borough  engineer. 

Newmaeket.— August  12th.— Broken  Leicestershire  granite  metalling, 
for  the  urban  district  council.— Mr.  Sidney  J.  Enniou,  clerk. 

Leeds.- August  14th.— Underground  tar-well  at  the  Meadow-lane 
gasworks.— Mr.  L.  H.  Towusley,  general  manager.  Municipal  Offices. 

Bkighton,— August  10th.— Complete  double-tube  surface-condensing 
plant.— Mr.  Francis  J.  Tillstone,  town  clerk. 

MoBLET,— August  16th.— Sewering  and  kerbing  of  Ashfield-road  and 
Pawson-street.— Mr.  M.  H.  Sykes,  borough  surveyor. 

MoELET.— A.ugust  18th.— Levelliug,  paving,  kc,  of  Dartmouth- 
avenue  from  High-street  to  opposite  the  centre  of  Cavdigan-a venue.— 
Mr.  M.  H.  Sykes,  borough  surveyor. 

CocKEEMouTH.- August  16th.— Tool  house  in  the  park,  for  the  urban 
district  council.— Mr.  John  Fearon,  clerk. 

Shipley.  —  August  16th.— Various  cast-iron  and  earthenware  pipe 
sewers  for  the  urban  district  couucil.— Messrs,  W.  B.  Woodhea^i  &  Son, 
engineers,  IS  Exchange,  Bradford. 

LcTON. — August  17th.— Main  drainage  works. — Mr,  A.  J.  L.  Evans, 
borough  engineer. 

Salfoed.— August  17th.— Electric  wiring  of  the  library  and-  museum 
at  Peel  Park.— The  Electrical  Engineer,  Walness-road,  Broughton. 

In vE BITE ss.— August  17th.— Watei' works,  for  the  town  council. — Mr. 
James  Eraser,  engineer. 

Birkenhead.— August  18th.— Flagging,  paving,  channeUing  and 
eewering  of  various  passages  in  the  borough. — Mr.  Charles  Brownxridge, 
A. M.I.C.E.,  borough  engineer  and  surveyor, 

Bdekley.— August  18th.— Various  paving,  &c,,  works.— Mr.  G.  H. 
pickles,  borough  surveyor. 

SorTH  Shields. — August  19th, — Sewerage  works,  for  the  rural  dis- 
trict council.— Mr.  D.  Balfour,  m.i.c.e.,  3  St.  Nicholas  Buildings,  New- 
oastle-on-Tyne. 

Strood.— August  19th.— Kerbing,  paving  and  other  works  in  the 
parish  of  Denton,  for  the  rural  district  council.— Mr.  Walter  Brooke, 
sun'eyor. 


FiNCHLET.— August  19th.— Road  works  for  the  urban  district  council. 
—Mr.  Charles  Roberts,  clerk, 

Ro5iFOBD. — August  23rd. — Extension  of  pipe  sewers  and  construction 
of  outfall  works  at  Homchurch,  for  the  rural  district  council.— Mr.  J. 
Simmons,  m.i.c.e.,  1  Prince's-street,  Doncaster. 

Sunburt-on-Thame!^. —  August  23rd,  —  Engine  house,  &c.,  for  the 
urban  district  council.— Mr,  John  Anstie,  engineer,  17  Victoria-street, 
Westminster,  S.W. 

Stevenage. — August  23rd. — Broken  Guernsey,  Leicester  or  other 
granite,  for  the  urban  district  council.- Mr.  W.  Oiislow  Times,  clerk. 

Liverpool. — August  24th. — Chimney  shaft  for  the  new  refuse  de- 
structor at  Cobb's  Quarry,  Everton.— The  City  Engineer. 

Saltcoats  (Scotland).— August  31st.— Galvanised  steel  buckets,  for 
the  commissioners. — Mr.  James  Campbell,  town  clerk. 

Wembley. — September  1st. — Sewerage  works,  for  the  urban  district 
council. — Mr.  Claude  L.  Whitehead,  engineer. 

Shokeditch.— Septeml>er  7th,— Sewer  in  Fanshaw-street,  from  Hos- 
ton-street  to  Short-street,  for  the  vestry.— Mr.  J.  Rush  Diion,  a. m.i.c.e., 
vestry  engmeer  and  surveyor. 


TENOm. 

•Accepted. 
BROWXHILLS   (Staffs).— For  the  construction  of  sewerage  works, 
Walsall  Wood  district  sewerage,  for  the  urban  district  council.— Mr. 
H.  Bertram  Nichols,  a. m.i.c.e.,  engineer,  59  Corporation-street,  Bir- 
mingham ; — 

J.  Biggs,  Hockley,  Birmingham        £16,587 

G.  Law,  Kidderminster 16,282 

G.  Bell,  London 15,683 

S.  Wood,  Hands  worth 15,385 

W.  J.  Hall,  Rugby  14,896 

E.  Tempest,  Marple        14,893 

J.  Mackay,  Smethwick 14,863 

W.Jones,  Neath 12,001 

H.  Holloway,  Wolverhampton* ll;647 


W, 

w. 


LEWES.— For  broken  blue  Guernsey,  Cherbourg  or  Belgian  granite 
and  broken  surface-picked  flints.— Mr.  Montague  S,  Blaker,  town 
clerk:— 
T.  W.  Pickard,  Glynde,  Lewes.— Flints,  7s.  6d.  per  ton  on  rail,  8s.  9d.  on 

roads. 
Mowlem  &  Co.,  Grosvenor  Wharf.— Granite,  I2s.  Id.  per  ton;  Guernsey 

Screenings,  9s.  7d.  per  ton  on  wharf. 

Hudson,  Brighton.- Cherbourg,  10s,  lid.  per  ton;  Granite  Screen- 
ings, 8s.  lid.  on  wharf. 
Griffiths,  Bishopsgate. — Guernsey    Granite,    12s.    lid.    per  ton; 

Screenings,  10s.  od.  on  wharf. 
A.  Wadman,  FLrle,  Lewes.- Flmts,  8s.  per  ton  on  roads, 
Kent  Road  Maintenance,  Ac,  Company. — Cherbourg,  lis.  6d.  on  wharf ; 

Screemngs,  Ss.  9d.  on  wharf. 
Civil  Prison,  Lewes.— Flints,  7s.  9d.  on  roads. 
Charnwood    Granite    Company,    Charnwood. — Charnwood    Granite, 

lis.  3d.  on  road;  Screenings,  lis.  6d.  on  road. 
Ellis  &  Everard,  near  Leicester.- Barden  Hill  Granite,  14s.  3d.;  Barden 

HUl  Screenings,  lis.  6d.  on  rail. 
A.    F.  Manuelle,  Leadenhall-street.— Guernsey  Granite,   13b.  2d.  on 

wharf ;  Screenings,  10s.  3d.  on  wharf. 
L.  Sommerfeld,  Fowkes  Buildings,  E.C.t— Gnemsey  Granite,  Us.  6d. 

on  wharf ;  Granite  Screenings,  ^3.  3d.  on  wharf. 
R.  Brown,  Lewes. t — Flints,  7s.  6d.  on  roads. 

t  Recommended  for  acceptance. 


Established       )      UCUDV     I^AiinifiV      &      I^A       I       S^^ven  Medale  for 
Over  70  Years.     (       flCllfll      vUllULI.  I      0C     vUi    I    SanitaryAppliance^ 

Head  Office^  Sbow  Rsoms :  42.  42a.  42b  HAMPSTEAD  ROAD.  LONDON.  Jf.W. 

Uranch  Establishment — 120  Keutish  Town  Road,  London,  N.W.    F:ictory  and  Warehouse?— 
■  .     ■    -  Tolmers  Square,  London,  N.W. 

New  and  enlarged  fldition  of 
our  General  Catalogue,  containing 
200  pages  and  between  2,000  and 
3,000  illustrations  of  every  re- 
quirement for  the  Building  Trade, 
now  ready,  and  will  bo  forwarded 
post    free    on    receipt    of    Trade 

Card. 

All  Estimates  free; 
Telegraphic  Address :  ■•ConoUy,  London," 


The   "Tolmer"  Cast-iron   Plunge  Fatb, 

Combined  with   Fitting*  and  Polished 
Mahogany  or  "Walnut  Capping. 


illustrated  Sheet  f^  Baths  nnd  Appliances  Free  on  J  '■plication. 


CROGOON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


Estimates    Given    far    all    l;inds   of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUTACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16     Upper    Thames    Street,    LONDON,    E.G., 

And     Hi     LIVERPOOL    and     GLASGOW. 


THE    PASTEUR  (chamberland)  FILTER. 

[1]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  water-borne  diseases.  l2  is  the  ONLY  FILTER  which  does  so. 

WAOE  TO  WORK  *ith  or  without  Pressure,  and  to  give  any  required  output.  filtrTt^'io^-'^,'!'?"";' -/  fJ^f '""   ""'   '^''^'<='^''^' 

'A  REAL  PRBVKNTATIVE  OF  WATKK  BORNE  DISEASE." 
•^Lancet. 

Professor  Sir  HENRY  E.  ROSCOB.  Ph.D.,  F  R.S.,  savs;- 
"  Ordinary  Filters  are  no  good  at  all ;  tiie  only  filter  that  protects 
the  water'drinker  from  the  germs  is  the  Paeteur  filter.*' 

"THE  ONLY  FILTER  THE  PROFESSION  CAN  RECOM- 
MEND.'—//o,w..r(7;. 

Thi-  Bnlish  Meuual  Jounml  says  :-'■  THE  PRESENT  STATE 
OP  THINGS  IS  A  PUBLIC  DANGER,  AND  HAS  TO  ANSWER 
FOR  THE  LOSS  OF  MANY  LI\ES. " 

Prefes.sor  E.  RAY  LANKKSTER.  F.R.S.,  says :— "  Ordmary 
domestic  filters  are  worse  than  useless." 

"At  Lncknow  b.u lacks  an  epidemic  of  cholera  occurred  in 
August,  l.«91,  H.3  were  attacked  out  of  643  in  six  weeks,  .ind  90  died. 
On  official  investigation  it  was  found  to  have  been  caused  by  th« 
use  of  an  ordinarv  filter."—  Times  of  India. 

"  Wherever  the  Pasteur  Filti-r  has  been  applied  typhoid  fev»r 
hasdi3appe.ared,"— M.  DE  FREYCINET,  Minister  of  War  (Francs). 

"At  Din.an  barracks  834  cases  of  typhoid  fever  occiured  in  thr 
three  years  liefore  Pasteur  Filters  were  used  ;  seven  cases  only  in  the 
following  four  years. "-General  ZURLINDBN,  Minister  of  War 
(France). 

Note. -THE  PASTEUR  FILTER  IS  APPLIED  TO  2.50,000 

QUARTERS  OF  THK  FRE.NCH  ARMY. 

The  results  of  practir.il  use  of  PASTEUR  and  other  filters  appear  in 

Government  jnd  nther  reports, which  can  ti  qucUd  on  application, 


Noi.S16&816i.  Tap'Filttr 
with  Earthnwr.  or  Crystal 
Reservoir.  From 31  6'!aoh. 


TflBLt    FiLTtR 

No.  202. 
From  31/8. 


Nor4-PRE6suftc  Cistern  Fiiter 

No.  228. 
From  95,'-  each. 


«ol<;  Ll9encee9  and  ni«k«rs-  ^.eSFBIES  A  SpNS,  Ltd.,  147  HOUND$PITOHj  LQNPQN,  E.C. 
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BOURXEMOUTH.— For  paintins  and  repairing  the  pavilion,  *<•.,  at 
the  Winter  Gardens,  Bournemouth,  with  allernativo  tender  for  zinc 
roof,  4c.— Mr.  F.  W.  I/icey,  m.i.c.ie.,  bnroagh  engineer  and  sarveyor  ; 

Tender  No.  'i 
Tender  Ko.  1.     (including 
line  rooflns). 
F.  Walden   .  6135  £S19 

F.  T.  Cutler  3U  740 

Jenkins  4  Soim* 201  Jll 


Gililinj 
extra. 

£40 
S7 

3S 


MIDDLEWICH.— For  technical  schoola  and  free  library,  for  the  urban 
didtrict  council.— Mr.  Reginald  T.  Worth,  i.H.i  c.e.,  surveyor  :— 

E.  W.  llostock.  Xorthwich         £3,425 

J.  Matthews.  Kantwioh 2,29S 

Buchall  Brothers.  Mlddlowich 2,0W 

Clarke  4  Son,  Middlowicb'        2,020 


BT.  MARTIN-IN-THE-FIKI/DS.— For  the  supply  "t  .v(ii,,w  ri,Bi  paving 
blocks  for  the  current  year.— Mr.  Clias.  ilason,  vestry  surveyor  ;  — 

Mowlem  A     Burt,  Boulton    Knii;ht,  Si.ii 


Co. 


4  Co. 


ft  (;o.' 


Beet  Yellow  Deal  Wood  Paving 
Blocks,  at  per  1,000:— 

Sin.  by  0  in.  by  Bin.  deep  .. 
Sin.  by  0  in.  by  S  in.  deep  ... 
3  io.  by  9  in,  by  4  in.  deep  ... 
Sin.  by  Bin.  by  Sin.  deep  ... 
Beet  Creosoted  Yellow  Deal 
Paving  Blocks,  at  per  1,000: 
Sin.  by  9 in.  by  0 in.  deep  ... 
Sin.  by  Oin.  by  5  in.  dce)>  ... 
Sin.  by  Bin.  by  4 in.  deep  ... 
Sin.  by  Bin.  hy  Sin.  deep     .. 

WEST  IIAM.— For  diainngo  works  at  the  small-pox  hospital,  Pagcn- 
ham. — Mr.  Lewis  Angell,  borough  engineer  ; — 

W.  Gibbs  *  Co.,  Ilford        £1,113 

W.  Wadey,  Stoke  No-.vinglon       709 

T.  Adams,  Wood  Groon       755 

Gregnr  4  Son,  Stratford     626 

J.  Jackson,  Plaistow*  814 


P.  >. 

rf. 

£  .. 

■J. 

£  >. 

d. 

S  0 

0 

6  19 

U 

6  10 

0 

«  15 

0 

6  IB 

6 

S  12 

0 

»  10 

0 

4  15 

6 

4  10 

0 

4  6 

0 

3  12 

8 

3  10 

0 

fl  15 

0 

8  9 

3 

7  B 

0 

H  6 

0 

7  3 

3 

0  B 

0 

A  15 

0 

5  14 

6 

5  4 

0 

5  5 

0 

i  « 

9 

4  2 

0 

WEST  HAM.— For  privatfl  street  works  at  Stratford  and   Upton  Park. 
— Mr.  Lewis  Angell,  borough  cn^'ineer; — 

W.  Griffiths,  London         £0,049 

W.  Gibbs  i  Co..  nford  ...        6,254 

T.  Adams,  Wood  Green    ...        .  .  6,060 

J.  Jackson,  Plaistow* 5,S08 

Heath, 


WEST  HAM.— For  foundations  for  a  lunatic  asylum  atChadwell 
Ilford. — Mr.  Lewis  Angell,  borough  engineer; — 

McCormick  A  Son,  London      £17,«M 

T.  Adams,  Wood  Green 13,349 

Shillitoe  4  Son,  Bury  St.  E<lmand8 12,300 

J.  Jaokson,  Plaistow       11,766 

r.  Wall.  Chelsea 11,646 

G.  Sharpe,  Stratford        11,230 

Chessum  4  Sons,  Haggerston 10,907 

Kirk  4  lianilall.  Woolwich       10,S2a 

G.  W.  Bell,  Tottenham       10.308 

Gregar  4  Son,  Stratford*           ...  10,1.10 


APPOINTMENTS  OPEN. 


BOROUGH  OF  HKYWOOD. 
Wanted,  in  the  Borough  Surveyor's  office,  Two  Asaiat. 
ants.      Previous  experience    in  Maoicipal    Surreyor'a  office 
desirable.     Commencing  salary,  308.  per  weeW. 

Applications,  endorsed  "  Assistant,"  accompanied  by  copies 
of  three  recent  testininiiiiils,  ehould  be  sent  to  me  not  later 
than  the  lltli  Angust,  1897. 

J.  n.  BALDWICK, 

Town  Clerk. 


HAMPTON  URBAN  DISTRICT  COUNCIL. 
Wanted,  tcnipornrily,  for  a  few  wwks.  .t  Rood  Snrveyor, 
Lovelier  and  DrauKhtsmiiii,  to  prepare  plans,  Ac,  under  Ih'o 
Private  Streets  Works  -Vet,  1892.     Salary,  3.5s.  per  week. 
Apply,  by  latter  only,  (jiving  references,  to  the  tuidcrsigned, 

JOHN  KKMP,  A.M.i.t.E., 
SnrvevDr. 

Pablic  Offices,  Hampton,  Middlesex. 
4th  Angust,  1897. 

WANTED,  immediately,  in  the  office  of  the  City 
Engineer,  Oxford,  an  AssistAnt. 
Ho    must   bo   a   thoroughly   good   suneyor,   leveller   and 
draughtsman,  and  well   up  in  the  design  and  construction  of 
tho  works  usn.illy  carried  out  in  a  City  and  Water  Knginoer's 
(lepartniont.     Salary,  £2  per  week. 

Applications,  stating  age,  qnulilications  and  experience,  and 
enclosing  three  recent  testimonials,  to  be  delivered  to  me  on 
or  before  Monday,  the  I6th  instant. 

W.  II.  WHITE,  M.iNsr.i.K., 

City  Engineer. 
Oxford. 

Dated  2nd  Augnst,  1897. 

RBAN  DISTRICT  COUNCIL  OF  RUSHDEN. 

POPDLATION,  11,000.    ACEEACK,  3,775.   RaTKABLE 

Value,  £21,138  8s. 

Surveyor  wanted.  Will  be  required  to  devote  whole  time 
to  the  Council.  Must  be  between  twenty-six  and  thirty-six 
years  of  age.  Experience  of  urban  council  work  essential. 
Salarv,  £150  per  annum.  Personal  canvassing  will  be  a  dis- 
qnalilioation. 

Applications,   with  cojiles   of   not    more    than   tliree  testi- 


THE  NEW  EXPANDED  METAL 


Meshes  from  jth  In.  to  6-ln,  wide.     Strands  from  24  B.W.O, 
to  ^,th  In.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  suppUed  to  a  large  numbtr  ol 

iin|)ortant  Buildings,  U)th  Kul'lic  ami  Private,  in  thii  country  and  abread.  ,     . 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with   Expanded 

M'-tal  L.'\tliiiig.     Fireproof,  \t'riiiiii-pr"'^f,  .Tli'l  prHOtically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  stud*, 

lor  walls  ,in.l  coilint;s,  :ils.i  for  susj..  nil..|  cilings.  ornamental  mo., IJIngs.unciuing  c«liiron» 
girders,  &c.— no  cracking  or  f.illing  awny  til  pl.l.^lt-r  to  bo  ftart-.i. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark' 

able  results  and  advautagee  of  these  will  be  better  undentood  by  peruial  of  tlie  Beport 
hereinafter  refc;  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex- 
panded Metal  is  not  liahlc  to  cr.irk  or  fnll  iiwny  tlinMiRli  rhang*-*  of  temperature. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  a«  siipphed  tc- 

the  Koyal  Parks,  l.nditiK  lialliv.iy  Conip.inirs  and  l«nd.-.l  E«t«t<v>  throughout  tbe  Klngriom. 

ORNAMENTAL.       STRONG*       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.    The.so  are  innumorahle.    It 

can  Ih'  used  wherfvi-r  Ullu-r-work  i>  r.  mioi*^'. 'roiii  «  lilKr  r«(  l>  to  a  lilt  »h»(t,  (or  ltud«0 
Ninloring  and  nrcliwayi.  Is  highly  oriuinirnial  »nd  exrrrdingly  dumblr,  h»>  ing  nn^lnn 
torust  away. 

Biing  ixpandtd  bv  rapid  machhury.  It  U  considerably  cheaper,  strength  for  itrrnglh 
llmnany  otlnrdfsrripli.iii  oi  imtal  lattliH- -work. 


BRASS,   ALUMINIUM,  ..r  .my  other  diirfi 

;h'    .  n'.  .t  i-v.r\   I'l.  .Lvlr»K.  liii'l  Iifrr  nj;:iiM  tin*  ftlt^t 
liiuiiil,  a«.l  llif  Lipi-liiy  >'I  ui.uuiim  Inn  .illu"  >  .»i  \ 


1  cftii  l>o  oxpamlotl,  and 

.  ivr*  grmt  tluraU  lly  (otb* 


CATALOGUES   AND  PRICE  LISTS   can    Le   obtuine,!   on   ai'i;h<;»V»;2; 

.\l.,.r.,|.v    I  1  HI  I'liliT  I  VMi  KMlVrNTrillMnt  KNlilNKKIL-ionth-- OS.- .■diXPAnPW 
MKT.M.   I.\   I'dM  l:l.i  I.  ' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

^«>  39    UFtER    THAMES  STBEE2\   LOMJOX,  EC 

Telegraphic  Address,  "  Distend  London  '  WorHs-WEST  H.\RTLEP0OI<.  Telepb.       \ 
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THE    SURVEYOR  AND  MUNICIPAL 


[August  6, 1897. 


monjals  (which  will  not  be  returned),  to  be  sent  to  the  under- 
igned  on  or  before  August  14th. 

GEO.  S.  MASON, 

Clerk. 
RuBhden. 

Jaly22,  1897. 

BOROUGH     OF     DARWEN. 
ASSISTANT   SURVEYOR. 
The  Corporation  of  Darwcn  require  the  serviceg  of  a  Chief 
esistant  to  the  Borough  Surveyor  and  Water  Engineer. 
Applicants  must  have  had  a  good  general  experience   in 
municipal  works,  and  must  be  able  to  prepare  working  draw- 
ngs,  specifications  and  accurate  hills  of  quantities  for  both 
engineering  and  architectural  works. 

The  salary  will  commence  at  £120  per  annum  ;  age  not  to 
exceed  thirty-five. 

Preference  will  be  given,  other  things  being  equal,  to  can- 
didates connected  with  the  Institution  of  Civil  Engineers,  or 
holding  the  certificates  of  the  Suiweyors'  Institution  or  the 
Incorporated  Association  of  Municipal  and  County  Engineers 
and  Surveyors. 

Applications,  accompanied   by  not  more  than  three  testi- 
monials of  recent  date,  to  be  sent  to  me,  endorsed  ''Assist- 
ant Surveyor,"  on  or  before  the  17th  August. 
No  canvassing  allowed. 

(By  order) 

CHAS.  COSTEKEE, 

Town  Clerk. 
Town  Clerk's  Office,  Darwen, 

5th  August,  1897. 

TYNE  IMPR0VEMENT"7mrMISSI0K 
The  Tyne  Improvement  Commissioners  .are    about  to 
appoint  a  Chief  Engineer  over  their  various  pier,  river  and 
dock  works,  in  succession  to  the  late  Mr.  P.  J.  Messent,  c.K. 

Applications  from  candidates,  with  recent  testimoni.ils  and 
references,  will  be  received  up  to  1st  September  ne.xt.  and 
should  be  addressed,  under  cover,  to  the  Secretary  of  the  Com- 
missioners, Bewick-street,  Ncwcastleupon-Tyne,  and  marked 
"  Engineer." 

The  Engineer  will  be  responsible  for  the  designing  and 
execution  of  all  the  engineering  works  of  the  commissioners. 

He  will  devote  himself  exclusively  to  the  service  of  the 
Commissioners  and  reside  in  tlif  district. 


The  salary  will  be  £1,200  per  annum. 

Each  candidate  will  be  required  to  state  his  age,  qnalifica    ■ 
tions  and  previous   experience,  especially  his  experience  in 
conducting  harbour  and  sea  engineering  works,  and  whether 
on  his  sole  responsibility  or  through  the  agency  of  a  con- 
tractor. 

(By  order) 

R.  URWIN, 

Secretary. 
Tyne  Improvement  Commission  Officee,  Newcastle-on-Tyne. 
29th  July,  1897. 

OROUGH  OF  LOWESTOFT.  ' 

CLERK  OF  WORKS. 
The  Council  require  the  services  at  once  of  a  thoroughly 
practical  and  competent  Clerk  of  Works  for  new  sewerage 
and  outfall  works.      Salary,  £2  lOs.  per  week.     Engngement 
for  about  nine  months. 

Applications,  in  candidates'  own  handwriting,  giving  ex- 
perience,  and  accompanied  with  not  more  than  three  testi- 
menials  or  references,  to  be  sent  to  my  office  on  or  before 
Wednesdaj",  the  18th  inst. 

None  but  those  whqhavo  hod  previous  experience  on  such 
works  need  apply. 

GEO.  H.  HAMBY,  assoc.m.inst.c.e., 
Borough  Engineer. 
Town  Hall,  Lowestoft. 

August  4,  1897. 

COMPETITION.  ~" 

LOWER  BEBINGTON  URBAN  DISTRICT 
COUNCIL. 

The  above  Council  advertise  for  plans  for  Sewering  that 
portion  of  the  council's  district  at  present  drained  into  the 
Bromboro'  Pool,  and  that  premiums  of  £.50,  £35  and  £20  be 
offered  for  the  designs  placed  first,  second  and  third  respect- 
ively. The  plans  gaining  premiums  to  become  property  of 
the  Council.  An  assessor  of  repute  to  be  appointed  to 
adjudicate  as  to  the  designs. 

Plans  to  be  lodged  with  the  undersigned,  from  whom  all 
particulars  can  be  had,  before  the  1st  September,  1897. 

JOSEPH  YOUNG. 

78  Stanley-terrace,  New  Fr-rrr,  near  Birkenhead. 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,    Samples    and    Full    Particulars    free    on    application    to— 

&  C?0.,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KIRKINTILLOCH,    near     GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27 „        3  - 

53  by  31 „         4. 

Copies  inoneiiheetfiOhiiiO,  hyarrnvgement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  1  6 

40  by  27  „       2« 

63  by  31 „       3  6 

J.  HALDEN  &  CO., 

8  ALBERT   SQUARE,  MANCHESTER. 


J^*    *    ''♦%. 


Subscribed  Capital  -  £2,127,500. 


f  45  DALE  STREET,  LIVERPOOL, 
\  731 


mad  Office!^  ^   ,^  ^^  ^g  ^i^g  ^ii^i^i^i^i  g^i,^^^^  ^p^pQi^^ 

Liberal  Commission  allowfd  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  introduction  of 
Businees. 


C.WOOLUSCROFT  &SoN. 


LTD. 


HOORS 


pplloatlon. 


LITHOGRAPHED  DILLS  OF  QUANTITIES. 

Manuscript  Copies  of  Dr.\wings.  Tracings, 

Photo  Copi  '.s  and  PHOTO-LlTilooRAPHv.'b 

ROBT.   J.    COOK   &   HAMMOND, 
Draftsmch,  Lithographers,  iS  Map  Mounters, 
•J&3  TOTHILL   St.,  BROAmVAY,  Wfstmikster. 

Telpplione  No.  :\\HS. 
Te'egrapbic  Address:  "Carloons,  London.' 


EASTWOOD  &  CO.,  Limited. 

Hoatl    Oflicc:      BELVEDERE    ROAD,    LAMBETH,     S  E.  

BRICKS.   LIME.    CEMENT. 


In  any  Quantities.        For  Prices  apply  to  abpve  address, 
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TENDERS   WANTED. 


pITY  OF  LIVERPOOL. 

V>  CllI.MSEY    S}l.\n'. 

The  Coriwration  of  Liverpool  nro  prepared  to  receive 
tenders  for  tlie  supply  and  trection  coinploce  of  a  Chimney 
Shaft  in  connection  with  the  now  refuBO  destmctor  to  bo 
erected  on  the  site  of  Cobb's  Quarry,  Evorton,  Liverpool,  in 
accordance  with  plans  and  specification,  which  iiiiiy  be  seen, 
and  fnll  particulars  obtained,  upon  application  at  the  City 
Engineer's  ntlicc,  Municipal  liiiildings,  Dale-street,  Liverpool, 
between  the  hoars  of  lo  o'cIckIj  a.m.  and  3  o'clock  p.m. 

The  Corporation  do  not  biml  thomselvcs  to  accept  the  lowest 
or  any  tender,  or  to  defray  any  expenses  in  connection  with 
tenderinR. 

Sealed  tenders,  on  the  official  form,  which  will  be  provided, 
are  to  be  endorsed,  "Tender  fur  Chimney  Shaft,  New  Refuse 
Destmctor,"  and  forwarded  Inj  post  oiilij  to  the  Town  Clerk, 
Municipal  Buildinfrs,  Liverpool,  so  as  to  bo  delivered  at  his 
office  not  later  than  10  o'clock  a.m.  on  Tuesday,  the  2kh  day 
of  August,  1897. 

(By  order) 

IIARCOURT  E.  CL.^RE, 

Town  Clerk. 

Town  Clerk's  Office,  LiverpooL 

pITY  OF  CHESTER. 


n?  prfiMired  lu 

f   Ij-iu.  Broken 

lur  the   repair  of  ilie 

at   Stevenage  rtiilnay 


OTEVENAGE  URBAN  DISTRICT  COUNCIL. 

^  CONTRACT  FUR  i  •  i;  ■■  M  I  K. 

The  Urban  District  Council  of  ' 
receive  tenders  for  the  supply  of  ' 
Guernsey,  Leicester,  or  other  Krunite, 
roads  of  tlieir  district,  to  be  delivered 

fitatiun  and  sidings  (G.N.R.),  as  to  300  tuns  during  the  month 
of  September  next,  and  as  to  the  remainder  if  and  whf  n  ro 
qoireil  up  to  1st  March  next. 

Sealed  tenders,  endortcd  "Tender  for  Granite,"  accom- 
panied by  samples,  to  be  delivered  to  me,  at  the  Cbancil's 
offices,  not  later  than  -i  o'clock  on  Monday,  the  33rd  Angast 
next. 

The  nsnal  form  of  contract,  with  bond,  is  depotiitcd  for  in- 
spection at  the  Council's  offices. 

The  lowest  or  any  tender  not  neceEsarily  accepted. 
(By  order) 
W.  ONSLOW  TIMES, 

Clerk  to  the  CooocU. 

Council  Offices,  Stevenage. 

26th  July.  1897. 

"r\OUGLAS  (ISLE  OF  MAX)  SEWERAGE. 
CONTPACT  So.  3. 


INFECTIOUS  DISEASES  HOSPITAL. 


TO  BUILDERS  AND  CONTRACTORS. 

Tenders  are  requested  for  the  erection  of  an  Infectious 
Diseases  Hospital,  Sealand-road,  Chester. 

Plans  and  specifications  call  be  seen  and  quantities  obtained 
at  the  office  of  the  Architect,  Mr.  H.  Keswick,  17  Newgate- 
street,  Chester,  on  and  after  Tuesday,  27tli  instant,  upon  pay- 
ment of  £1,  which  will  be  rettirnod  upon  receipt  of  a  bond- 
fide  tender. 

Sealed  tenders  to  be  sent  to  me  on  or  before  Mondaj',  the 
9th  August  next,  endorsed  "  Tender  for  Infections  Diseases 
Hospital." 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

SAML.  SMITH, 

Town  Clerk. 
Town  Hall,  Chester. 
Jnlv  2->.  1897. 


TO  LRONFOLNDERS.  ic. 

The  Corporation  of  Douglas  invite  tenders  from  manu- 
facturers for  the  supply  and  delivery  upon  the  Quay  at 
Douglas,  or  into  barges  alongside  the  vessel,  as  may  be 
directed,  of  Cast-iron  "furred  and  liured  Pipes  and  Appendages 
required  for  the  main  outfall  sewers. 

Copies  of  the  specification  and  schedule  of  probable  quan- 
tities can  be  obtained  on  and  after  Friday,  the  3t>th  day  of 
July,  1897,  at  the  offices  of  the  Town  Clerk,  Donglaa,  or  of 
the  Engineers,  Messrs.  Stevenson  &  Burstal,  38  Parliament- 
street,  Westminster,  upon  payment  of  1  Guinea,  which  will 
be  returned  upon  the  receipt  of  a  bor,a-jidc  tender. 

Sealed  tenders,  endorsed  "  Tender  for  Pipes,"  to  be  sent  by 
post,  addressed  to  the  undersigned,  not  later  than  10  a.m.  on 
Tuesday,  the  10th  day  of  August,  1S97. 

The  Corporation  does  not  bind  itself  to  accept  the  lowest 
or  any  tender. 

THOMAS  H.  NESBITT, 

Town  Clerk. 

Town  Hall,  Douglas. 


Shoreditch,      London,      E. 


Plate    and    Sheet    Gi£iss. 

Leaded    Ligrhts. 

Sheet    Lead    and     Pipe. 


DEPARTMENTS. 


Plumbers'     Brass    Work. 
Oils    and    Colours. 
Papcr-han  goings. 


SANITARY 
GOODS. 


The  "DOMNOL"  Registered  Wasli-Dov.n  Pcdest.il  Closet,  with  Outlet, 
as  approved  by  the  London  County  Council. 

Ko.  1.— KaiseU  WLii*.  I  No.  3.— Fireclav,    White    inside. 

No.  2.— While  or  Ivory.  (  No.  4.— Blue  Pri.iuid  on  White. 

No.  rt.— Prown  Priiit*»(l  on  Tvnry. 


The  "PREMIER"  Syphon  Wnter- Waste-Preventer,  Cast-iron  passed 

by  the  following  W.-iier  Companies:— 

New  River.  I  Brighton.  |  Guildford 

East  London.  Folkestone.  Lnmbeih. 

Bournemouth.  I  Kent.  |  N.irgaie, 


PENLEE  STONE. 


ESTABLISHED      OVER      THIRTY      YEARS, 


KIRKAUDY'S    CRUSHING    TEST,   taken     in     February    last,   as    follows  i- 
Mean     Result,    Pressure    lb.    on    1    square    inch,    32,818. 
Mean     Result,    Pressure    tons    on    1    square    foot,    2,110-5. 

SUPPLIED    TO    VARIOUS     AUTHORITIES    THROUGHOUT     THE     COUNTRY    FOR    ROAD    MACADAM,    IN     VARIOUS     8IZB& 


Quotationa,    Samp/es    and    Toaflmonlalm    on   application    lo— 


PENLEE       ELVAN       STONE      QUARRIES,      PENZANCE. 
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FINCHLEr    URBAN    DISTRICT    COUNCIL. 
TO  CONTRACTORS,  ROADMAKERS,  &c. 

The  Finchley  Urban  District  Council  invite  tenders  for  the 
Sewering-,  Levelling,  Paving-,  Kerbing,  Channelling  and 
Making  Good  certain  portions  of  Hertford,  Huntingdon  and 
Bedfoi-d  roads  and  "  The  Walks,"  -within  their  district. 

Sepit-ate  tenders  will  be  required  for  each  street,  and  also 
for  Victoria  Stone  Pnving. 

Plans,  specifications  and  conditions  of  contract  may  be  in- 
spected and  information  and  forms  of  tender  obtained  at  the 
offices  of  the  Conucil,  as  below,  any  day  after  the  3rd  August 
next  (except  Saturday),  between  the  hours  of  10  a.m.  and 
4  15. m. 

Tenders,  endorsed  "  Tender  for  Roads,"  to  be  delivered  at 
the  offices  of  the  Council  not  later  than  5  p.m.  un  Thui'sday, 
the  19th  August  ne.^t. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 

CHAS.  ROBERTS, 

Clerk  to  the  Council. 

Conucil  Offices,  Church  End,  Finchlev. 
28th  July,  1897. 

*      ADVERTISEMENTS. 

QUANTITIES,  &o.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCHIM  &  SON,  20  Par- 
liament-street, London,  S.W.,  Surveyors'  printers  and  sta- 
tioners. "  Quantity  Surveyors'  Tables,"  1897,  6d.;  post,  7d. 
In  leather.  Is.;   post.  Is.  Id. 

IVlh     SERVICE    TECHNICAL     EXAMS.— 

Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation to  A.  n.  Hemy,  Perohard  House,  70 Go wer- street,  Vf.C. 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS.-Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship  in  all  sub-divisions.  At  the  recent  examination 
nearly  half  of  the  total  number  of  successful  candidates  were 
prepared  by  Mr.  Parry,  including  the  winners  of  the  Instifii- 
tion  Prize  and  tlie  Special  Prize.  For  particulars  apply  to 
Ml.  Richard  Parry,  f.s.i.,  a.m.i.c.e.,  &c.,  27  Great  George- 
street,  Westminster  (immediately  opposite  the  Surveyors' 
Institution). 


<«^  LONDON 


(TELEPHONE  (ril.'il) 


DRAWING  anb TRACING  OFFICE, 

98  Gray's  inn   Road,  Holborn,  W.C. 

(Adjoiuiug  Holboru  Town  Hall.) 
Mana&eb— JOHN    B.   THORP,   Architect   and   Surveyor. 

Cheques  Crossed       The  Citv  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Saturdays"  One. 

Established    1883. 

For  the   PROIIPT   and   EFFICIENT  execution    of  all  work   usually 

leqmreri  liy  the  PROFE.SSIO.\,  such  as 

WORKING     DRAWINGS,     COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,      SURVEYS,     MODELS, 

Lluepriuts  and   Black  Line  PHOTO-COPIES,  DIAGRAMS, 
Quantities,  Specifications  LITHOGRAPHED. 

Tracin?   rvA    Vi-mfmg   Rooms,  HATTON    GARDEN,  connected    by 
Private  Telephone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.G. 

DESIGNS,  Drawings  from  Bough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 


Jubilee  Panel  in  Red  and  Buff  Tcrra-Cotta,  commemorative 
of  the  sixtieth  year  of  Her  Majesty's  reign. 


STANLEY  BROS., 

3!a"CT  3xr  x: -A.  "3?  o  Dv . 


Ltd. 


MANUFAClUltEKH    OF 

SANITARY  PIPES  AND  CONNECTIONS, 

BROWN     AND     CANE     GLAZED     SINKS, 

WHITE  AND  COLOURED  ENAMELLED  BRICKS, 
BROWN      GLAZED      BRICKS 

(hn-^L-ly  used  in  lieu  ..I'  Suit  (ilu/.i-il  llrickK), 

Blue  Bricks,Kerbing,Channelling:,Cutter  Bncks,&c. 

Illustrated  Catnloguo  and  Prices  on  ai)i>lication. 


MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parrt,  a.m.i.c.e., 
F.S.I. ,  &c.,  27  Great  George-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  last  ex- 
amination, out  of  the  fifteen  successful  candidates  twelve 
were  jwepared  by  Mr.  Pa-ry. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  Thk-  Sohveyor. 

SANITARY  INSTITUTE  EXAMS. 

Advertiser,  who  is  in  practice  as  an  Ai'chitect,  Surveyor 
and  Sanitary  Engineer,  Member  of  the  Sanitai-y  Institute 
holding  Certificates  for  Local  Sur\'eyor,  Inspector  and  Sani- 
tary Science,  is  open  to  Coach  a  limited  number  of  Students 
for  the  above.  No  books  required,  MSS.  ssut  out,  test  papers 
and  questions  to  be  answered.  Failui-e  impossible.  —  For 
fui-ther  isarticulars  and  terms  \vi-ite  "  Sanitary  Engineer," 
office  of  this  }iaper. 

OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &c. 

52     CHANCERY     LANE,    W.C. 
Bills  ot  Quantities,  Specifications,  Reports,  &c.,  Electrog:raphed  n-ith 

accui-iK-y  uTiil  iiit.pf\tcli,  equiil  to  Lithography,  and  50  per  cent,  cheaper, 
LitboLH-upliyut  uKiU crate  rates.  Plans  enlarged,  reduced,  &e.,  best  style. 
"  Quautitioe"'  Box,  14  in.  x9iu.  x5in.,  drop  front,  2s.  each.6  Architects 
and  Surveyors'  Draft  Papers  —  Quantities,  .Specification,  Abstract, 
Dimension,  &c.,  10s.  6d.  per  ream.    Prices  and  Specimens  on    pplication. 


Roofing  Felt,— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt-     For    Lining  Damp   Walls,   Pre- 
serving Wall  Papers,  and  Deadening  Sound. 

Sarking,  or  Slaters'  Felts-— Thin  in  substance, 

and  pliable,  and  easily  worked  under  slates. 

Foundation  Felt,  or  Damp  Course —To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

HIIR  FELTS, 
SHOE  FELTS, 
FELT  VARNIbh.. 


Samples,  Prices  and 
Instructions  Free. 


r_iwarfled  IT  Gold  & 
Silver  Medals. 


ANDREW  POTTER,  MaTaifaciiirer.  Wolverhampton. 

GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powers m 

Suitable  for  all  Purposes.  Largely  Used  by  GoYernment. 

Write  for  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 


,,*73i'lil'l!;'l[fliiii:M7. 


^'^^^s^^   liLIU'^'-''yf|lj 


ROWE   &  SON,  LOWER  EDMONTON, 

Makers  ot  all  kinds  of  Vehicles  used  by 
SURVEYORS,   BUILDERS,  CONTRACTORS,  &c. 

Wiait  Foil  Quoi.\iioNo. 


The  Surveyor 

Hub  riDunicipal  an^  Gount\:  lEiioinccv. 


Vol.  XII.,  No.  291. 


LONDON,  ADGUST  16,  1897. 


Minutes  of  Proceedings. 


Weekly,  Price  3d. 


This  year  two  aaditors  have  sui- 
andthe  *"  charg-ed  expenses  incurred  by  two 
Water-finder,  district  councils  in  employing  water- 
finders,  and  it  would  be  intorestinpf 
to  know  if  they  have  ac'ed  entirely  on  their  own 
initiative  or  in  obedience  to  instructions  from  head- 
quarters, ilr.  W.  A.  Cusson,  the  district  auditor  who 
initiated  the  policy  in  conn^'ction  with  the  Ampthill 
Urban  District  Council,  has  given  more  definite 
pnblicity  to  his  reasons,  as  entered  by  him  in  the 
said  council's  ledger,  for  surcharging  the  fees.  The 
main  facts  of  the  case  were  given  in  onr  issue  of 
June  4th.  Mr.  Carson  stated  his  reasons  in  view 
of  a  possible  appenl  to  the  Local  Government  Board 
or  the  High  Court,  and  sent  them  to  the  councillors 
surcharged  in  order  to  give  them  a  full  and  fair 
opportunity  of  stating  their  case.  In  the  course  of 
his  statement  he  quotes  the  report  of  the  water- 
finder,  whoso  items  were  :  "  To  professional  visit  and 
search  for  water,  fee  and  travelling  expenses." 


The  auditor  disallowed  the  amount  because  he 
was  satisfied  that  the  "diviner"  had  represented  to 
the  council  that  he  could  discover  subterranean 
sources  of  v?ater  by  means  of  a  power  of  "  divina- 
tion "  or"  dowsing;;"  that  he  had,  in  fact,  gone  over 
lands  in  the  district  professing  to  seek  water  by 
divining  "  with  the  hands  alone,"  and  hnd  there- 
fore, with  a  view  to  obtaining  the  fee  piid  to  him 
by  the  council,  made  pretence  to  a  power  within 
the  meaning  of  the  decision  in  "  Regina  v.  JIaria 
Giles."  He  regarded  the  water-finder's  claim  as  an 
imposition  on  the  minds  of  the  crednlous,  and 
treated  him  as  a  person  whom  it  was  not  competent 
for  the  council  to  employ,  and  tho  payment  for  his 
employment  as  one  for  which  there  was  no  authority 
in  law.  We  have  not  heard  whether  the  surcharged 
ones  are  taking  any  further  steps  in  the  matter.  If 
all  the  district  auditors  of  the  Local  Government 
Board  take  the  same  view  of  the  matter,  district 
councils  will  be  eliminated  from  the  water-finder's 
rlieulilr.  Bat,  no  doubt,  he  will  continue  to  do  a 
thriving  business  with  private  clients  among  land- 
owners and  occupicis.  A  trade  like  his  dies  hard, 
fighting  to  the  last. 

•  •  « 

Rocliester  ^"  concluding  onr  report,  last  wotk, 
Castle.  ^^  *'''®  annnal  nieetintj  of  th"  Assccia- 
tinn  of  Municipal  and  Conniy  En- 
gineers we  mentioned  briefly  that  on  the  closinc; 
day  of  the  contetence  advantage  was  taken  of  the 
visit  to  tho  works  of  ifes.-rs.  Aveling  it  Pi  rter,  a- 
Rochester,  to  inspect  the  cathedral  and  the  castle  at 
the  same  time.  The  brief  reference  in  onr  ropoit 
was  due  to  the  fact  tlmt  tho  visits  had  niiM-ely  a 
general  and  not  a  professional  bearing.  A  few  details 
may.  however,  he  of  interest  to  those  who  weio  pre- 
sent. The  ancient  and  historic  castle  or  keep  crowns 
a  steep  eminenco   near  the  bridge  which  spans  tl  e 


tidal  Modway  and  connects  Rochester  with  Strood. 
It  was  the  work  of  .\rchibald  William  de  Corbi-uil 
about  1126;  bat  the  wall  overlooking  tho  river  con- 
tains Norman  masonry  of  earlier  date  bnilt  upon 
Roman  foundations.  It  is  104  ft.  in  height  and  70  ft. 
square,  with  walls  1:2  ft.  iu  thickness,  and  is  a  very- 
fine  specimen  of  Norman  architecture.  It  was  taken 
by  John  in  1215,  the  south-east  corner  being  re- 
built shortly  afterwards;  was  attacked  in  vai'i  by 
Simon  de  ilontford  in  1264;  and  taken  by  Wat 
Tyler  in  13SI.  Both  castle  and  grounds  were  par- 
chased  in  18S3  by  the  corporation  from  the  K^rl  of 
Jersey. 

•  •  • 

PorhP<stPr         '^^^    antiquity   of    Rochester   folly 
and  its        ""^'■''^    .}^^     well-worn      epithet     of 

Cattiedral.  "  hoary,"  the  episcopal  see  having 
been  founded  by  St.  Augustine  in  (304, 
being  thus  practically  coeval  with  the  introduction  of 
Christianity  into  our  island.  The  foundations  of  the 
cathedral  then  built  have  lat^y  been  diswjvered. 
Between  1077  and  1107  Bishop  Gundalf  built  a  new 
cathedral,  of  which  part  of  the  crypt  remains.  This 
cathedral  was  rebuilt  by  Ernulf  and  John  of  Canter- 
bury between  lllo  and  1137,  and  the  choir  was 
again  rebuilt  and  enlarged  in  the  thirteenth  century 
in  part  out  of  the  oiferinu'S  of  pilgrims  at  the  shrine 
of  St.  William  of  Perth,  a  canonised,  bat  unt'ort.inate. 
Scot,  who,  when  making  or  returning  from  a  pil- 
grimage to  the  H.dy  Land,  was  mnrdered  near 
Chatham  by  his  companion  and  adopted  son.  The 
tower  was  rebuilt  by  Cottingham  in  lS2o  and  182(j ; 
the  choir  and  transepts  were  restored  by  See  t  from 
1871  to  1S77  ;  and  the  west  fi-out  by  Pearson  in 
1S91.  The  cathedral  is  306  ft.  in  length,  and  has 
double  transepts.  Special  features  of  interest  are 
the  Norman  west  doorway  and  nave,  the  early  Eng- 
lish choir  of  singular  design,  tho  spacious  cr\  pt  and 
a  fine  Decorated  doorway  leading  to  the  modern 
library.  The  ruins  of  an  early  Norman  ''  keep  "  or 
residence,  built  by  Gundulf,  the  arohitoct  of  the 
Tower  of  London,  stand  on  tho  north  side  of  the 
choir.  Since  titl-I  Rochester  has  had  about  eighty 
biishops,  including  such  eminent  chnrchmcn  as 
Paulinus,  the  aforesaid  Gandnlf,  Fisher,  Ridley  and 
Alterburj-.  The  town  was  the  site  of  a  lioman 
station,  and  was  made  a  municipal  borough  by 
Uenry  IT 

A  now  reservoir  on  Table  Mouutnin, 

''*'w  te^'^     *'"'"^'  *  ""^  "'  '""*  '■»'•«'>".>'  boon  opened. 

SuDPly.        '^''"'   wrks   wero   hcgnn   in  January, 

1893,  tho  memorial  stone  was  laid  on 

.lunc  'J,  1804,  and  the  schenje  hai  been  successfnily 

carried   to  com>letion    without  nnj'  loss  of   life   or 

serious  injnry  lo  any  of  tho  workmen.     The  dam  is 

situated   in   tho   trorgo  thrmiuli  which  the  dminniro 

from   the  npper   parts  of  Tublo   Mountain  finds  i's 

w.iy  into  the  llont  liny  Valley.     Tho  drui'  ago  area 

which  supplies  the   reservoir  extends   to  l>70  nc n  s. 
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The  top  water  level  of  the  reservoir  is  2,40-l  ft.  above 
the  sea.  The  foundations  of  the  dam  are  laid  on 
solid  rouk  tbronghout.  Owing  to  the  rock  near  the 
snrface  being  partially  decomposed  and  fall  of  fis- 
sures, the  excavations  had  sometimes  to  be  carried 
tn  a  depth  of  30  ft.,  bnt  the  average  depth  seldom 
exceeds  1.3  ft.  The  dam  is  built  of  rubble  masonry 
and  concrete,  faced  with  broken  coursed  masonry. 
The  stone  used  is  a  hard,  compact  sandstone,  fre- 
qaently  passing  into  a  quartzite.  The  whole  of  the 
works  have  been  designed  and  carried  out  under  the 
immediate  supervision  of  Mr.  T.  Stewai't,  m.i.u.e. 


freely  predicted,  and  in  our  column  of  "  Parlia- 
mentary Memoranda  "  we  have  recorded  the  answers 
given  to  qnestions  recently  asked  in  the  House  of 
Commons.  Finally,  a  wordy  warfare  has  broken 
out  in  the  columns  of  The  I'imes,  the  combatants 
comprising  the  aforesaid  rector  of  Hauwell,  Mr. 
Littler,  q.c,  in  his  capacity  of  chairman  of  the 
Middlesex  County  Council,  the  clerk  to  the  Wembley 
District  Council  and  others,  all  engaged  in  the  inter- 
esting task  of  trying  to  allocate  the  responsibility, 
in  the  first  place  for  originating  the  evil  and  in  the 
second  place  fer  permitting  its  continuance. 


So   far   as   we   have   been   able  to 
British  learn  the  proceedings  of  the  British 

Association.  As.sociation  meeting  at  Toronto  will 
not  contain  much  that  is  directly  of 
interest  to  municipal  engineers.  They  will,  how- 
ever, be  gratified  to  observe  that  a  civil  engineer  of 
great  eminence,  who  was  formerly  in  their  ranks 
and  was  one  of  the  early  presidents  of  their  associa- 
tion, will  preside  over  one  of  the  sections.  We  refer 
to  Mv.  G.  F.  Deacon,  who  will  preside  over  Section 
G  (Mechanical  Science).  According  to  a  forecast 
in  The  Timet:,  he  will  institute  a  comparison  between 
the  ancient  York  of  England,  in  which  the  first 
meeting  of  the  British  Association  was  held  sixty- 
six  years  ago,  and  another  York,  at  the  time  a  little 
village  on  the  shores  of  Ontario,  now  the  city  of 
Toionto,  in  which  the  meeting  is  held  this  year. 
He  will  refer  to  the  principal  causes  of  the  changes 
which  have  made  it  possible  for  the  Biitish  Asso- 
ciation, whose  members  travelled  in  stage  coaches 
to  the  ancient  York,  to  assemble  this  year  in  the 
Western  city  separated  from  the  earliest  meeting 
place   by  the  Atlantic  and  a  distance  of  4,000  miles. 

«  *  « 

These  changes  are  attributed  largely  to  the  pro- 
gress and  triumph  of  applied  mechanics  as  'the 
natural  outcome  of  theoretical  investigation  and 
physical  research,  and  largely  also  to  such  en- 
cour;igement  as  has  been  given  by  that  section  of 
the  British  Association.  Mr.  Deacon  will  then  deal 
in  detail  with  the  subject  of  the  training  of  engineers. 
Whatever  course  the  circumstances  of  the  young  en- 
gineer may  permit  him  to  adopt,  the  difficulty  of 
gaining  the  required  knowledge  in  the  time  avail- 
able is  a  serious  one.  It  is  the  more  necessary,  there- 
fore, to  avoid  any  waste  of  mental  energy.  Mr. 
Deacon  will  refer  to  the  necessity  of  giving  the 
average  mind  a  fair  start  concerning  the  relations, 
undivided  and  indivisible,  between  true  theory  and 
sound  practice.  He  will  advocate  the  continuation 
of  practical  workshop  experience,  but  views  with 
satisfaction  the  inclnsion  of  such  training  in  our 
technical  schools.  Mr.  Deacon  believes  that  nothing 
bnt  well-directed  observation  and  experience  can 
enable  an  engineer  to  assign  to  each  part  of  a  large 
engineering  problem  its  due  importance,  but  that 
ranch  may  be  done  in  early  training  to  lead  the 
mind  in  broader  lines,  to  accustom  it  to  look  all 
round  the  problem,  and  to  control  the  imagination 
or  the  natural  predilection  for  one  phase  from  dis- 
guising the  importance  of  others.  Among  the  papers 
in  this  section  will  be  one  by  Mr.  J.  G.  W.  Aldridge 
on  "  The  Present  Tendencies  of  Electric  Tramway 
Traction." 

#  *  * 

A  note  of  interrogation  after  the  word 

River      "river,"  when  speaking  of  the  lircnt,  would 

Brent,     not'  I'e  out  of  place.     A  query  as  to  whether 

the   Brent    might  be    more   appropriately 

described  as   a  river   or   a    sewer    would    probably 

be    answered     in    favour  of    the    latter   expression. 

We  have  from  time   to  time  published   brief  items 

of  news  in   reference   to   the   matter.     For  example 

we  recently  announced   that  the  rector  of   llanwell 

one  Sunday  suspended  divine  service  and  dismissed 

his   congregation    owing   to    the    proximity    of  the 

"  river  "  and  the  nuisance  arising  therefrom.     The 

outbreak  of  an  epidemic  in  the  district  has  been 


The  rector  of  Hanwell  began  by  asking,  rather 
unkindly,  "What  is  the  use  of  a  county  council  ?" — a 
question  which  so  hurt  the  feelings  and  roused  the 
ire  of  Mr.  Littler  that  he  forthwith  wrote  a  long 
letter  showing  how  it  all  happened.  Fully  a  cen- 
tury ago  a  canal  company  obtained  powers  to  im- 
pound the  head  waters  of  the  Brent,  which  was 
accordingly  done  by  what  is  known  as  "  The  Welsh 
Harp  "  reservoir.  During  the  summer  months  no 
water  comes  down  for  weeks  together.  The  local 
authorities  and  riparian  owners  have  utilised  the 
river  bed  as  an  outfall  sewer,  according  to  Mr. 
Littler.  The  consequence  is  that  there  is  now  a 
watercourse  without  water,  except  such  as  is  derived 
from  riparian  sewage.  The  river  has  become  an 
open  sewer,  described  by  the  clerk  to  the  Middlesex 
County  Council  "  as  a  festering  ditch,  alike  loath- 
some and  dangerous."  It  has  been  stated  that 
"  within  the  last  few  weeks  a  curious  mistake  was 
made  by  an  analyst  to  whom  two  samples  of  Brent 
water  had  been  submitted,  and  who  took  one  of  the 
samples  for  crude  sewage."  This  is  fairly  conclusive. 

*  «  * 

The  original  mistake,  of  course,  was  made  in 
allowing  the  canal  company  to  impound  the  head 
waters  of  the  rivei-,  which  was  promptly  utilised  by 
those  on  the  banks  for  the  carrying  off  of  sewage. 
But  sanitary  qnestions  were  not  understood  in  those 
days  as  they  are  now,  and  it  need  not  have  taken  a 
century  before  a  decision  was  arrived  at  to  put  an 
end  to  the  nuisance.  Three  local  authorities  have 
been  mentioned  as  implicated — the  district  councils 
of  Ealing,  Willesden  and  Wembley,  but  Middlese.x 
County  Council  and  the  chairman  of  that  body  seem 
disposed  to  lay  the  blame  almost  entirely  on  the 
last-mentioned  authority.  The  clerk  to  the  Wembley 
Council,  on  the  other  hand,  protests  that  the  sewage 
farm  is  well  managed  and  the  etilaent  which  flows 
into  the  Brent  innocuous.  The  admission,  however, 
that  the  council  "  are  immediately  about  to  spend 
£(■,000  in  the  enlargement  and  improvement  of  their 
farm  "  would  seem  to  indicate  that  there  is  room 
for  improvement.  Mr.  Littler  also  protests  that 
county  councils  have  insufficient  powers  for  dealing 
with  such  matters;  but  his  protest  meets  with  scant 
mercy  from  the  rector  of  Hanwell,  who  returned  to 
the  charge  with  an  "'  open  letter "  which  cannot 
have  been  pleasant  reading  for  Mr.  Littler. 

*  *  ♦ 

The  question,  "  What  is  the  use  of  a  count}'  coun- 
cil ?"  becomes  "What  is  the  use  of  the  Middlesex 
County  Council  i'"  Then  the  militant  rector  goes 
on  to  assert  roundly  that  it  will  bo  time  for  county 
criuncils  to  ask  for  additional  powers  when  they  are 
capable  of  using  t]n)se  they  already  have.  The  les.ser 
antliorities  ho  simply  ignores.  Possibly  the  Middle- 
sex Cuuuty  Council  wish  to  deal  with  the  problem 
in  a  (larticular  way,  say  by  restoiing  the  flow  of 
the  river,  but  here  the  canal  conq)any  seems  to  be  a 
thorn  in  the  flesh.  The  alternatives,  apparently,  are 
the  stopping  of  the  flow  of  sewage  into  the  channel, 
or  covering  over  that  channel  so  as  to  make  it  a 
sewer  in  name  as  well  as  in  fact.  But  there  is  one 
gleam  of  hope.  Mr.  Chaplin  has  had  an  interview 
with  Mr.  Littler  and  "  has  despatched  to  him  what, 
according  to  the  views  put  before  him,  are  the  ni- 
strnctions  necessary  to  enable  him  to  take  immediate 
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steps  for  the  purification  of  the  rirer  Brent."  "  Now 
we  sha'nt  be  loiif;  " — perhaps. 

•  •  • 

We  are  tempted  to  add  another  paragraph  to  the 
above,  as  llr.  Liilier  has  returned  to  the  charge 
with  anotlier  long  letter  in  ruply  to  the  rector  of 
Hanwell,  in  which  abundant  evidence  is  given  of 
the  manner  in  which  the  reverend  jientleman's  last 
epistle  has  wrouL'ht  upon  the  feelings  of  the  chair- 
man of  the  Middlesex  County  Council.  The  rector 
is  informed  that  unless  his  ver.-iiou  of  Gospel  truths 
has  more  accuracy  than  his  statements  as  to  mnn- 
dane  affairs,  it  is  possibly  not  an  unmixed  evil  that 
his  church  is  closed.  His  utteran^!e^-,  moreovor,  have 
bred  in  Mr.  Littler  a  contempt  for  his  opinion-,  and 
finally,  in  a  spirit  of  Christian  charity  "which 
hopeth  all  thinu'S,"  he  attributes  the  rector's  frame 
of  mind  to  some  such  condition  as  that  indicated  by 
the  theological  dogma  of  "  invincible  ignorHnce,  ac- 
cepted by  some  as  purging  oflPence."  Apart  from 
these  friendly  passages,  however,  Mr.  Littler  seems 
to  make  out  a  very  fair  case  in  two  respects.  The 
Hanwell  authorities  seem  not  to  have  done  a  great 
deal  to  help  themselves,  and  Mr.  Littler  bluntly 
asserts  that  they  want  "  the  consequences  of  their 
neglect  and  default  atoned  for  by  the  vicarious 
sacrifice  of  other  districts."  In  the  second  place,  he 
has  little  difficulty  in  showing  that  the  powers  con- 
ferred by  the  Rivers  Pollution  Act,  1876,  "  are 
such  as  to  preclude  effective  action."  This,  we  be- 
lieve, is  acknowledged  by  the  Local  Government 
Board,  as  «as  shown  by  the  granting  of  special 
Acts  in  the  case  of  the  West  Riding  and  of  the 
Mersej  and  Irwell.  As  we  announce  in  anotlier 
paragraph,  ilr.  Chaplin  also  admits  the  desirability 
of  enlarging  the  powers  of  county  councils  so  as  to 
enable  them  to  promote  Bills.  Litigation  with  the 
canal  companj'  in  the  case  of  the  Brent  would  prob- 
ably, in  the  present  state  of  the  law,  have  been  a 
costly  business,  which  Mr.  Littler  suggests  should 
be  undertaken  by  the  rector  of  Hanwell  "'to  keep 
him  out  of  mischief." 

•  «  • 

From  our  remarks  in  regard  to  the 
Powers  -'river"  Brent  it  will  be  seen  that  Mr. 
County  Littler  complains  bitterly  of  the  insuiB- 
Councils.  ciency  of  the  po«ers  possessed  by  county 
councils.  The  chief  grievance  is  the 
inability  to  promote  Hills  in  Parliament.  The 
Middlesex  and  Surrey  County  Councils  feel  this 
disability  very  keenly  iu  eonnel^lion  with  the  joint 
project  to  construct  a  new  bridge  at  Kew.  Early 
last  month  Sir  R.  H.  Wyatt,  clerk  to  the  Surrey 
County  Council,  wrote  to  the  secretary  to  the  Local 
Government  Board  pointing  ont  that  the  necessity 
of  rebuilding  Kew  bridge  had  long  been  established, 
but  that  the  work  could  not  be  conveniently  under- 
taken without  au  Act  of  Parliament,  which  neitlur 
of  the  county  councils  could  promote.  He  therefore 
asksd  for  the  re[)eal  of  that  part  of  sec.  15  of  the 
Local  Government  Act,  1888,  which  provides  that  a 
county  council  shall  not  promote  any  Bill  in  Parlia- 
ment, or  incur  or  charge  any  expense  in  rt-lation 
thereto.  The  reply  from  the  Local  Government 
Board  was  to  the  effect  that  it  would  n<it  be  practi- 
cable that  the  matter  should  be  dealt  with  daring 
the  present  session.  As  to  next  session  no  pledge 
CiU  le  given,  but  Mr.  Chaplin  recognises  that  the 
matter  is  well  deserving  of  consideration  and  that 
there  is  much  to  be  said  in  its  favour. 

•  •  • 

The  members  of  the  Newark   Rural 

The         District  Council  should  rank  high  among 
Strangle     those  who  have  perverted  ideas  in  retrard 
Case        .  X-  • 

J  to  remunerating  engineering  services,  to 

Newark,  ^^J  nothing  of  the  (jnostionable  morality 
of  calling  upon  an  officer  to  carry  out 
work  of  which  no  mention  was  made  when  ho  was 
appointed.  In  October  last  the  council  advertised 
for  a  highway  surveyor  and  inspector  of  nuisancee, 
and  '^we  understand    that  they   received    from   one 


hundred  and  ten  to  one  hundred  and  twenty  appli- 
cations. There  are  twent-. -five  parishes  in  the  dis- 
trict and  about  one  handred  and  nine  miles  of  niads 
to  supervise.  The  salary  offered  as  survevor  was  the 
generous  one  of  £90,  and  as  in-spector  £40  per  annum, 
the  fortunate  official  being  expected  to  provide  his 
own  office  accommodation  and  means  of  locomotion 
and  devote  his  whole  time  to  the  duties  of  his  office. 
The  advertisement  further  stated  that  each  candi- 
date must  apply  in  his  own  handwriting,  this  being, 
apparently,  in  the  opinion  of  the  council,  the  only 
qualification  necessary.  After  much  thinning  ont, 
the  council  found  a  suitable  candidate  who  waa 
willing  to  accept  the  lucrative  post.  Soon  after 
entering  upon  his  duties  he  was  requested  to  pre- 
pare a  scheme  for  a  system  of  drainage  tor  a  village 
of  nearly  two  thousand  inhabitants  and  submit  the 
requisite  plans.  Fortunately  for  the  ouncil,  it  so 
happened  that  the  officer  was  Competent  to  carry 
ont  his  instructions,  ami  in  due  course  submitted 
several  schemes,  one  of  which  was  adopted. 

•  •  • 

When,  however,  the  munificently  -  paid  official 
modestly  asked  the  council  to-  remunerate  him  for 
extra  services  rendered  outside  his  ordinary  duties 
he  received  the  freezing  reply  that  the  council,  on 
the  advice  of  their  clerk,  reijard  such  services,  extra 
or  extraordinary  as  the  surveyor  might  call  them,  as 
coming  under  the  ordinary  routine  of  his  office, 
thougrb  under  which  head  has  not  yet  been  revealed. 
Possibly  the  Newark  District  Council  think  that  a 
drainage  scheme,  estimated  to  cost,  we  believe, 
£2,500,  should  be  carried  out  by  their  officer  in  his 
capacity  of  road  surveyor,  or,  better  still,  in  his  capa- 
city of  inspector  of  nuisances  at  a  salary  of  £40  a 
year.  We  can  only  refer  to  the  more  glaring  fea- 
tures of  the  position  of  an  unfortunate  official,  who 
was  appointcii  to  carry  out  certain  routine  duties 
and  is  aftei wards  calnil}-  informed  that  whatever 
new  works  his  council  carry  out,  no  matter  of  what 
niture  or  whether  great  or  small,  he  must  be  re- 
sponsible for  them  and  look  for  no  better  reward  than 
his  bread-and -cheese  salary  of  £1.S0  a  year.  Those 
rural  district  councillors  who  have  such  a  poor 
opinion  of  the  value  of  engineering  knowledge  and 
ability  do  not  seem  to  be  aware  that  their  action  only 
points  to  the  want  of  know  ledge  and  intellicence  in 
themselves.  We  shall  await  with  interest  the  issue 
of  the  dispute,  in  the  hope  that  the  more  intelligent 
of  the  councillors  will  see  the  wisdom  of  adequately 
estimating  their  surveyor's  duties  and  remnneniting 
him  accordinijly.  By  so  doing  tbey  will  save  the 
reputation  of  their  council  among  local  authorities. 

•  •  • 

A  German  contemporary  recently  save 
Tanks.  *■"  account  of  new  waterworks  which  have 
been  installed  in  the  little  town  of  Calbe, 
on  the  Saale.  The  plant  is  a  small  one,  the  supply 
being  only  about  900,000,  but  the  tank  in  tlu  water 
tower  possesses  some  features  of  interest.  It  is 
about  34  It.  in  diameter  by  'JO  ft.  deep,  and  is  of  the 
Monicr  type  of  beton  construction.  The  requisite 
tensile  strength  is  obtained  by  imbedding  iu  the 
wall  of  the  tank  a  system  of  round  iron  rods  10 
millimetres  in  diameter.  The  bottom  of  the  tank 
is  supported  upon  a  beton  dome  resting  on  the 
masonry  walls  of  the  tower, and  the  whole  construc- 
tion has  apparently  proved  fatisfacfory.  The  thick- 
ness of  the  tank  svalls  is  about  8  in.  at  the  bottom 
and  4  in.  at  the  top,  and  as  the  iron  nowher*  comes 
in  conta«-t  with  the  water,  it  is  expected  that  injury 
from  rusting  will  be  avoided. 


Municipalities  for  London.  -Tho  c.x<h 

Kcfunii  Luiuii  li:ivc  |.:ij.-.Mi  u  rosoUitiou  ■ 
tion  at  the  fact  "  that  tin-  (jon-riiinonl  li  ■ 
expressed  in  the  petition  Buniin-t  tlic  ir. 
viilual  Luiuluii  vriitne«  |)ii-*eiili-<l  at  the  ii 
than  rt-oogiiisintc  that  no  iimiKfer  of  ii. 
London  can  K-  made  excipl  li>'  Icgisl.. 
London  as  n  whole." 
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British  Association  of  Waterworks  Engineers. 


SECOND    ANNUAL    MEETING.— IV. 


We  have  pleasure  in  presenting  onr  readers  this  week  with 
a  portrait  and  biography  of  Mr.  W.  H.  Brothers,  the  energetic 
and  courteoas  secretary  of  this  young  association,  wliich  owes 
much  to  his  efforts. 


[Mr.  W.  H.  Brothers,  whose  portrait  we  ^ive,  was  appointed  to  the 
secretaryship  of  the  British  Association  of  Waterworks  Engineer  at  the 
inaugural  meeting  in  April,  ls96.  Although  ilr.  Brothers  has  not  had 
the  advantages  of  a  systematic  technical  training,  he  has  for  many 
years  interested  himself  in  engineering  and  kindred  subjects.  In  the 
agitation  which  led  to  the  "passing  of  the  Weights  and  Measures  Act, 
1889,  Mr.  Brothers  played  a  prominent  part.  He  was  the  author  of 
*'  Suggestions  for  the  Anaendment  of  the  Law  relating  to  Weights  and 
Measures,"  a  IjroisJmre  of  which  two  editions  were  published.  He  read 
a  paper  on  the  subject  at  the  St.  George's  Hall,  Liven>ool,  brought  it 
before  the  Associated  Chambers  of  Commerce,  who  carried  his  resolu- 
tions neffi.  con.,  and  contributed  articles  to  the  jieriodical  press  in  sup- 
port of  the  desired  reforms.  In  1890  Mr.  Brothers  read  a  paper  before 
the  Society  of  Engineers  (of  which  body  he  is  an  associate)  on  "  Weigh- 
ing Machinery  and  Automatic  Apparatus  in  connection  therewith,"  for 
which  he  received  the  president's  premium  or  senior  award  of  the  year. 
Mr.  Brothers,  who  has  marked  literary  tastes,  is  also  the  author  of 
articles  of  a  lighter  character  than  those  we  have  enumerated.  The 
then  president,  in  com  se  of  a  speech  delivered  at  the  annual  meeting 
in  1896,  said  he  was  astonished  at  the  energy  and  ability  which  Mr. 
Brothers  had  thrown  into  his  work.  Personally  he  had"  been  much 
worried,  and  it  had  been  a  gi'eat  comfort  to  hmi  to  have  the  undoubted 
ability  of  Mr.  Brothers  to  help  him  on.  Their  thanks  -nere  due  to  him 
for  the  work  he  had  aheady  dune  for  the  association.  To  Mr.  Brothers 
is  also  confided  the  editing  of  the  association  **  Transactions." 


Before  proceeding  to  give  some  of  the  remaining  papers, 
with  notes  of  the  discussion  thereon,  at  the  recent  conference, 
we  may  refer  briefly  to  the 

ANNUAL  DINNER. 

The  annual  dinner  of  the  association  took  place  on  the 
evening  of  July  20th,  at  the  Star  and  Garter  Hotel,  Rich- 
mond. Mr.  Ashton  Hill,  the  new  president,  occupied  the 
chair,  and  the  place  of  honour  on  his  right  hand  was  occu- 
pied by  Councillor  Watney,  chairman  of  the  Richmond  Cor- 
poration Waterworks  Committee,  while  next  to  him  sat  Mr. 
Peirce.,  sen.,  manager  of  the  Kiclimond  Waterworks.  A 
company  of  about  forty  sat  down,  and  a  capital  dinner  was 
served. 

The  Chairman,  in  proposing  the  toast  of  "  The  Queen," 
said  ;  The  toast  which  I  have  now  the  honour  to  submit  to 
you — that  of  her  Gracions  Majesty  the  Queen — never  fails  to 
elicit  an  enthusiastic  response  whenever  patriotic  English- 
men are  assembled  together ;  and,  for  that  reason,  it  is  a 
toast  that  is  usually  proposed  in  the  fewest  words.  But  the 
memorable  celebration  through  which  we  have  lately  passed 
invests  it,  if  such  a  thing  be  possible,  with  special  signi- 
ficance and  importance  in  any  loyal  gathering.  Those  pos- 
sessing the  gift  of  eloquence  and  filling  the  chair  at  such 
meetings  as  this  will,  for  many  days  to  come,  dilate  upon  the 
achievements  in  art,  science  and  literature  j  will  call  to 
mind  the  monumental  acts  of  charity  and  munificence  by 
our  countrymen  wherever  suffering  and  want  in  their  more 
terrible  aspects  shall  have  been  recognised  ;  will  point  out 
the  growth  of  education  and  purity  of  home  life,  which  are 
among  the  annals  of  the  sixty  years  during  which  our 
gracious  sovereign  and  estimable  lady  has  ruled  the  destinies 
of  her  mighty  empire.  To  make  even  an  attempt  to  deal 
with  such  a  colossal  scheme  is  immeasurably  beyond  my 
powers.  But,  at  least,  I  will  vow,  and  1  am  sure  that  I  echo 
the  sentiments  of  every  one  present  to-night,  that  tlie  striking 
circumstances  of  the  recent  commemoration  have  aroused  in 
me  the  deepest  gratification  that  it  was  my  good  fortune  to 
be  born  an  Englishman.  To  others  I  will  leave  the  task  of 
dwelling  upon  the  advances  made  in  literature  and  the  arts, 
and  other  beneficent  influences  of  her  Majesty's  glorious 
reign  ;  but  in  regard  to  the  progress  in  science — and  her 
twin-sister,  engineering — I  claim  that  the  record  of  our  pro- 
fession is  one  in  which  we  may  feel  a  justifiable  pride.  Are 
there  not  Brunei,  the  Stephensons,  the  Armstrongs,  Lord 
Kelvin  (to  whosp  brilliant  career  a  patent   of  nobility   conld 


only  lend  an  added  lustre).  The  names  of  these,  and  how 
many  others,  are  written  large  in  the  history  of  the  past 
sixty  years.  And  of  their  work,  may  we  not  point  to  the 
development  of  the  railway  system,  tlie  application  of  gas 
and  electricity  as  illuminants  and  motive  force  ;  and  for  en- 
during monuments  of  engineering  skill  indicate  the  Forth 
bridge,  the  Tower  bridge  and  the  IJlackwall  tunnel  as  among 
the  achievements  of  a  later  day  ?  At  every  turn  the  brain 
and  handiwork  of  the  engineer  are  to  be  recognised,  and 
when  the  history  of  the  nineteenth  century  comes  to  be 
written  it  will  be  found  that  the  engineer  has  played  a  con- 
spicuous part  on  the  stage  of  that  eventful  period.  Under 
a  constitutional  rule  which  has  brought  us  the  blessings  of 
peace,  prosperity,  and  power  may  we  long  abide. 

Mr.  Matthews  (Southampton)  proposed  "The  President 
for  the  coming  year,"  remarking  upon  the  fact  that  Mr.  Hill's 
selection  had  been  unanimous.  That  gentleman  had  the 
management  of  the  largest  water  concern  directed  by  a  com- 
pany in  the  United  Kingdom  outside  the  limits  of  London. — 
Mr.  Hill  briefly  responded,  promising  to  do  his  best  for  the 
interests  of  the  association  during  the  coming  year.  He 
proposed  the  health  of  the  past  president,  Mr.  (iaskin. — This 
toast  was  responded  to  by  the  recipient  in  a  strain  of  humour. 
He  remarked  that  officials  were  well  used  to  getting  more 
reproof  than  cheers,  more  kicks  than  halfpence  though  he 
was  well  aware  that  his  friends  at  Richmond  could  not  under- 
stand that. — Mr.  RiT.sox  (of  Kendal)  proposed  "  The  Vice- 
Presidents  and  Council  of  the  British  Association  of  Water- 
works Engineers,"  and  in  so  doing  testified  to  the  need  and 
usefulness  of  such  an  association. — Mr.  Matthews  and  Mr. 
RuHARiisoK,  vice-presidents,  responded. — Mr.  HoBsox  pro- 
posed "  The  Ladies." — Mr.  HoBBs,  who  was  called  on  to 
respond  as  a  bachelor,  begged  to  say  that  he  was  a  married 
man  with  one  child  and  a  small  dog.  (Laughter.)  The 
next  toast  was ''The  Visitors,"  coupled  with  the  name  of 
Councillor  Watney.  In  responding.  Councillor  Watney  said 
that  if  there  was  any  information  that  they  at  Richmond 
could  give  them  in  regard  to  water  engineering  they  would 
be  only  too  glad;  but  he  feared  that  they  would  be  rather 
borrowers  than  lenders  in  that  respect.  'They  had  been  very 
unfortunate  in  regard  to  theii'  water  undertakings  in  Rich- 
mond ;  but  they  were  now  able  to  pay  their  way  on  an  lid. 
water  rate.  He  desired  strongly  to  testify  to  the  indefati- 
gable labours  of  Mr.  Peirce  ;  he  did  not  know  what  the  cor- 
poration would  do  without  him,  and  he  hoped  that  he  would 
continue  to  be  their  water  engineer  for  many  years  to  come. 
He  trusted  that  the  visit  of  the  association  might  bring 
Richmond  luck  in  finding  the  water  that  they  had  been  look- 
ing for.  (Laughter  and  applause.) — Mr.  Gaskix  proposed  the 
toast  of  "  The  Press."  The  proceedings  were  then  brought 
to  a  close. 


THE  TORQUAY  WATERWORKS. 
By  William  Ingham,  assoc.m.in.st.c.e.,  a.m.i.mech.e.,  &c., 
Water  Engineer,  Torquay. 
The  Torquay  Local  Board  was  constituted  in  the  year 
1850.  At  that  time  the  population  was  about  11, .500, 
and  the  houses  were  supplied  with  water  from  two  small 
works  and  wells.  After  taking  over  the  waterworks  the 
supply  was  found  to  be  inadequate  and  unsatisfactory  as  to 
quality.  It  was  then  decided  to  apply  for  an  Act  to  con- 
struct further  works,  and  this  was  obtained  in  1856.  This 
Act  gave  the  board  the  right  of  supplying  Newton  Abbott 
and  St.  Mary  Church  with  water.  The  stream  of  water 
proposed  to  be  taken  and  impounded  was  situated  in  the 
parish  of  Hancock,  about  15  miles  distant  from  Torquay,  at 
Old  Tottiford  mill,  and  near  a  point  where  there  was  a  junc- 
tion of  two  streams,  one  known  as  Kennick  brook,  and  the 
other  Beadon  or  'Trenchford  stream,  the  former  passing 
down  a  valley  known  as  the  Kennick  valley,  and  the  latter 
down  the  Trenchford  valley.  After  forming  the  junction, 
the  streams  were  connected  with  the  mill  pond  attached  to 
Old  Tottiford  mill,  the  overflow  going  into  the  Tottiford 
brook. 

The  board  commenced  the  works  soon  after  obtaining  the 
Act,  and  laid  the  mains  as  described  by  the  Act — ti:.,  10  in. 
from  Tottiford  to  Kewtim,  and  9  in.  from  Newton  into  Tor- 
quay. The  hoard  purchased  Old  Tottiford  mill,  with  the 
mill  leat  and  the  right  to  take  the  water,  and  in  the  first 
instance  only  used  the  old  mill  pond  for  impounding  the 
water.  The  water  was  first  supplied  to  the  inhabitants  in 
the  year  1858  by  the  intermittent  system,  and  even  with  this 
it  was  soon  found  that  the  quantity  of  water  in  the  streams 
during  the  summer  iimnlhs  could  not  be  depended  on  to 
give  an  adequate  intermittent  supply.  To  remedy  this  the 
local  board  in  the  year  18fiO  obtained  a  provisional  order 
authorising  them  to  aciiuire  land  for  the  purpose  of  construct- 
ing a  storage  reservoir  in  the  Kennick  valley,  at  a  short  dis- 
tance from  the  mill.  This  reservoir  was  intended  to  store 
about  30,0(J0,0t)()  gallons,  but  this  capacity  was  extended  to 
50,000,000.  The  water  supplying  the  reservoir  was  taken  from 
th'?    Kennick    brook   alone,   and    the   water  brought  into  the 
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town  consisted  of  that  flowing  down  tho  Beadon  or  Trench- 
ford  brook  and  valley  siippluniciitcd  as  roqiiireJ  from  the 
storage  reservoir. 

The  population  and  number  of  honsos  had  been  rapidly 
increasing,  and  in  tho  year  lS6Ci  further  land  waH  acquired, 
and  the  dam  of  tho  Tottiford  rcsi-rvoir  was  raised,  incri^asing 
the  amount  of  storage  to  K(l,O(Kj,(»()0  gallons,  and  in  the  fol- 
lowing year  it  was  increased  to  I (K),CKX),0f)O gallons.  In  1871 
tho  population  supplied  was  3t,17H.  The  supply  up  to  1870 
was  intermittent,  and  tho  board  decided  that  the  time  had 
arrived  to  give  a  constant  supply.  Mr.  II.  M.  Krunel  was 
uskod  to  report  on  tho  whole  <pu>slion,  and  in  his  report 
he  recommended  the  laying  of  another  line  of  jiipes  and  the 
construction  of  a  second  roservnir  in  the  Trenchforil  valley. 
Tho  board  obtained  the  necessary  powers  for  acquiring  land 
for  the  site  of  a  reservoir  in  the  'I'n-nchford  valley,  and  also 
for  laying  the  additional  pipes  in  the  year  1877  ;  but  before 
proceeding  to  purchase  the  land  iMr.  Brnncl  instituted  further 
in(|uiries  with  reference  to  the  expense  of  the  site  and  works, 
and  also  as  to  whether  it  might  not  bo  more  advantageous 
to  acquire  a  site  for  the  reservoir  in  the  Konniok  valley  above 
the  Tottiford  reservoir.  Tho  result  of  long  investigation  and 
inqniry  was  that  in  the  year  1K7()  the  board  decided  that  the 
nrw  reservuir  should  be  constructeti  in  the  Keiinick  valley, 
with  a  storage  capacity  of  200,(KKJ/KHI  ga'lons.  This  re- 
servoir was  linished  in  the  latter  part  of  1881.  It  is  con- 
structed further  up  the  Kennick  stream,  above  the  Totti- 
ford reservoir,  and  the  water  is  (irst  impounded  and  tills 
the  Kennick  reservoir,  and  then  overflows  into  tho  Tottiford 
reservoir;  the  total  storage  capacity  of  the  two  reservoirs 
being  increased  to  300,tKX),000  giiUons. 

In  1880  a  provisional  order  was  obtained  by  the  board  ex- 
tending the  period  for  the  compulsory  purchase  of  land  for 
the  Trenohford  site.  Since  1881  the  supply  has  been  a  con- 
stant one,  except  in  very  dry  summers.  This  recurrence  to 
the  intermittent  supply  was  chiefly  due  to  the  Trenchford 
stream  not  being  used.  During  the  year  189t)  no  less  than 
179,000,000  gallons  were  used  from  the  last-named  stream, 
and  thus  a  constant  supply  was  given.  At  the  end  of  tho 
drought  only  80,000,000  remained  in  the  storage  reservoirs. 
Last  year  the  council  decided  to  purchase  the  whole  of  the 
watersheds,  and  so  ])lace  the  Torquay  supply  beyond  sus- 
picion. The  plans  were  prepared  in  the  author's  office,  and 
tho  Bill  became  an  Act  early  in  June  of  the  present  year.  In 
the  present  depressed  state  of  agriculture,  you  will  not  bo 
surprised  to  hear  that  no  opposition  was  encountered.  The 
local  board  obtained  the  charter  of  incorporation  in  1892. 
The  urban  district  of  Cockington  was  placed  within  the  limits 
of  supply  in  1879. 

TlIK  WATKRSHEnS. 
There  are  two  watersheds,  adjacent  to  one  another,  and 
known  as  the  Kennick  and  the  Trenchford  valleys.  The  two 
storage  reservoirs  are  in  the  Kennick  valley,  tho  Trenchford 
brook  being  used  as  a  supplementary  supply  only.  The  area 
of  tho  Kennick  watershed  is  1,280  and  the  Trenchforl  !K)1 
acres,  making  a  total  of  2,2U  ;  of  this  acreage  the  corpora- 
tion own  122  acres,  but  it  is  their  intention  to  purchase  at  an 
early  date  about  2,300  acres,  at  an  estimated  cost  of  £10,000. 
Tho  class  of  land  on  tho  watershed  is: — 

Acres. 

Moorland       571 

Arable  847 

Pasture  ...         ...         ...         ...         750 

Plantations    ...         ...         ...         ...  73 

Total      2,241 

The  geological  formation  is  granite.  The  maximum  re- 
corded flood  discharge  from  tho  Trenchford  area  (9(31  acres) 
was  on  February  14,  1883,  when  it  reached  52  cubic  feet  per 
second  per  1,000  acres ;  the  lowest  discharge  was  in  1896, 
when  only  jth  cubic  foot  per  second  per  1,000  acres  were 
registered. 

The  watershed  is  situated  between  700  ft.  and  1,170  ft. 
above  ordnance  datum.  Tho  rainfall  is  registered  by  four 
rain  gauges,  situated  on  the  watershed  at  different  levels. 
Two  of  thom  are  monthly  ones,  and  have  only  been  in  use 
since  last  August,  and  are  5  in.  in  diameter,  while  the  other 
two  have  been  li.vod  since  187Hand  ISSI  respectively, and  are 

in.  diameter.  The  mean  rainfall  based  on  one  gauge  for 
nineteen  years'  observations  may  be  taken  at  4082  in.  The 
driest  year  was  1887,  with  a  rainfall  of  27'54  in.,  or  t)747  per 
ent.  of  the  mean.  The  two  driest  years  were  1S92-3,  with 
an  average  of  33'31,  or  81'6  per  cent,  of  tho  mean.    The  throe 

icst  years  were  1887.8-9,  with  an   average  of  34'29,   or  84 
per  cent,  of  tho   mean.     Tho  wettest  year  was  1882,  with  a 
rainfall  of  5217  in.,  or  27'8  per  cent,  greater  than    the  mean. 
Mr.  Binnie,  in  his  |>aper  on  rainfall  read  before  the  Institution 
of    Civil    Kngineers    in  1892,  considered    the    ratio  to  be  as 
follows  :  — 

Driest  year     ...         ...         60  per  cent,  of  the  mean. 

Two  driest  years       ...         73         „  „ 

Three  driest  years       , .         78         ,,  „ 

An  evaporation  tank  has  boon  fixed  on  tho  gathering 
ground,  at  a  height  of  830  ft.  above  ordnance  datum,  and  is 
similar  in  every  respect  to  those  in  use  at  Camden-sciunre 
and  Southampton.  This  tank  is  probably  Ihe  highest  in  tho 
British  Isles,  and  no  doubt  the  gaugings  will  be  interesting. 
It  is  Oft.  by  0  ft.  by  2ft.  deep,  and  thi-  water  is  kept  as  near 
as  possible  level  with   tho  gnrfnco  of  the  ground   outaide  tho 


tank.  The  readings  ire  taken  nt  9  o'clock  every  morning  by 
what  is  known  iis  a  hook  gauge,  which  measures  to  one- 
hundredth  part  of  an  inch.  A  rain  pange  is  fixed  near  the 
tank,  so  that  proper  deductions  can  be  made  for  rainfall.  Tlu* 
temperature  of  tho  air  water  in  the  reservoir  ami  tank  is  taken 
at  9  a.m.  and  0  p.m.  daily.  The  gaugings  were  only  com- 
menced on  January  Ist  this  year,  and  tin-  monthly  evapora- 
tion is  given  below  : — 

li.il.. 

January,  1897  O+l 

February     ,,  ..  ...     O'.'i.'j 


.March 
April 
May 
June 


123 
1-54 
3-61 
3-60 


Total      10-80 

The  greatest  evaporation  in  any  one  day  so  far  has  been 
■27  in.  on  June  lOth.  and  the  greatest  condensation  'OS  on  the 
3rd  of  January.  The  evaporation  from  the  surface  of  the 
reservoirs  (82}  acres)  would  be  for  tho  above  six  months 
about  20,(IO(J,000  gallons.  The  quality  of  the  water  is  shown 
by  the  analysis  herewith.  The  average  hardness  may  be 
taken  at  2  grains  per  gallon,  of  which  18  is  permanent.  The 
Torquary  water  acts  very  slightly  on  bright  lead,  but  has  no 
action  on  the  tarnished  metal. 

_       _       .r.       °^ 
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It  will  be  noticed  that  the  "ammonia"  and  "nitrates" 
have  increased  during  the  latter  years,  and  no  doubt  tho 
farms  contribute  to  that  result.  The  number  of  farms  on 
the  Kennick  and  Trenchford  watersheds  is  eleven  (besides 
eight  cottages  for  the  labourers)  and  the  number  of  inhabit- 
ants 115.  The  distance  of  the  farms  from  the  streams  varies 
from  33  yards  to  170  yards.  It  is  owing  to  the  slight  deterio- 
ration in  the  purity  and  t(  o  fear  of  transmitting  any  zymotic 
disease  by  water  that  the  Water  ('ommittee  have  decided  to 
purchase  the  watersheds. 

STOR.^UK    RKSKRVOIKS, 

The  storage  reservoirs  arc  situated  on  tho  eastern  slope  of 
Dartmoor,  on  the  stream  known  as  the  Kennick  brook,  which 
is  a  tributary  of  the  river  Teign. 

Particulars  of  Storage  K.  ■ 


Nnmo  of 
RcKorvoir. 


Kennick 
Tottitord 
Intake 


CapHcity  in 
gallons. 


Area  in  ncrw 

of  to|>-wftler 

Hurfaro. 


200,000,000 
UK),*X).0I>1) 

:)(X>.ooo 


lt,«  „;...,  l>v|.lli  of 

onlimncc     water,  in  feet, 
(latimi.iiifcet., 


61-67 
SO-95 


820-1 
7S3-« 
716-18 


as 

3i 


During  the  oonstructioQ  of  the  Konniok  dam  it  was  found 
that  the  concrete  in  the  lower  part  of  tho  trench  had  not  sot 
properly,  owing  to  decomposed  granite  having  been  used. 
The  concrete  allowed  water  to  pass  freely  through  it,  and  to 
remedy  this  a  trench  was  cm  in  the  concrole  and  a  wrought- 
iron  plate  inserted  for  a  length  of  420  fl.  and  an  avenigo 
depth  of  24  ft.  This  proved  sncccsaful,  and  the  reserroir  ii 
now  watertight.  As  it  is  my  intention  of  giving  n  paper  on 
this  work  at  some  future  time,  nothing  more  will  bo  said  at 
present.  The  storage  reservoirsare  stocked  with  l.och  I.eveii 
and  .\nierican  and  Brook  trout,  and  good  sjiort  can  bo  ob- 
tained. Tho  corponit ion  breed  their  own  trout  after  buying 
the  ova  from  the  Solwuy  fishery.  I'his  is  done  by  placing 
the  ova  on  glass  grills  and  allowing  a  oonslnnl  stream  of 
water  to  pans  over  them.  Th"y  take  about  four  weeks  to 
hatch,  fnun  the  time  we  receive  thom.  After  the  fish  are 
hatched   they  live  on  tho  umbilical  sne  for  about  six  weeks. 
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and  are  afterwards  fed  on  fish  meal  for  six  months.  The  fish 
are  then  about  Ij  in.  in  I'nigtb,  and  are  then  placed  in  the 
reservoirs.  They  are  very  delicate  organisms  even  at  this 
8taf;e,  and  require  very  caieful  handling.  The  ova  costs  303. 
per  1,000.  A  photograph  of  a  fish  caught  in  the  Keniiick 
reservoir  last  autumn  is  shown — it  is  10^  lb.  in  weight,  28i  in. 
long  and  17  in.  in  girth.  The  age  of  this  fish  cannot  be  more 
than  twelve  years. 

Scale  of  Fishing  Fees. — To  persons  who  pay  water  rental  to 
the  Torquay  Corporation  the  price  for  season  tickets  is 
£2  2s.;  monthly,  £1  Is.;  and  daily,  5s.  Visitors  or  friends 
staying  with  ratepayers  can  also  obtain  tickets  at  the  above 
rates.  Persons  not  residing  within  the  water  district  are 
charged  £5  .53.  for  the  season.     Fly  fishing  only  is  allowed. 

JIAIlVS. 

There  are  two  mains  from  the  storage  reservoirs  to  Tor- 
quay. The  old  main,  laid  in  185S,  being  10  in.  in  diameter 
as  far  as  Newton  Abbott,  9  in.  forward  to  Chapel  Hill  reser- 
voir at  Torquay,  and  is  14  miles  in  length.  The  new  main 
was  laid  in  sections,  the  first  in  1877,  and  the  last  in  1891. 
It  is  10  in.  in  diameter  from  Tottiford  intake  to  Warberry 
reservoir,  Torquay,  and  is  connected  with  the  Kenuick 
reservoir  by  1,560  yards  of  18-in.  main  (laid  in  1890-91), 
and  840  yards  of  10  in.  (laid  in  1897),  the  total  length  being 
17  miles.  The  thickness  varies  from  '45  in.  to  l'25in.,  and 
the  greatest  pressure  is  3001b.  per  square  inch  when  working 
from  the  intake,  and  3421b.  when  working  from  the  Keunic-k 
reservoir.  Sluice  and  wash-out  valves  were  placed  where 
required.  Hatch  boxes  are  also  axed  on  the  mains  for  faking 
out  the  pipe  scrapers.  Owing  to  the  large  number  of  blown 
joints  and  bust  pipes,  the  author  has  recently  recommended 
the  fixing  of  twenty-eight  automatic  double  air-valves  on  the 
mains.  The  pattern  selected  is  shown  by  drawing  No.  1, 
and  is  known  as  "  Hodson's  Combined  Sluice  and  Double 
Air- Valve."  The  cost  of  fixing  a  3-in.  off  10-in.  branch, 
cover  and  manhole  is  £10  lOs.,  while  the  1-in.  valves  cost 
£2  lOs.,  including  fixing.  The  advantages  of  this  class  of 
valve  is  tliat  a  less  manhole  is  required,  they  can  be  fixed 
where  the  mains  are  laid  shallow,  and  the  sluice  valve  is 
vertical  and  can  be  packed  under  pressi^re. 

The  old  main  requires  scraping  annually,  and  costs  £10 
each  time  it  is  scraped,  or  about  Jjd.  per  lineal  yard.  Before 
scraping,  the  delivery  of  the  main  into  Chapel  Hill  reservoir 
is  550  gallons,  and  after  708  gallons  per  minute  ;  or,  speaking 
roughly,  a  coating^  in.  thick  forms  on  the  inner  surface  of 
the  main,  making  virtually  a  pipe  of  9  in.  diameter  by  the 
end  of  twelve  months.  The  increase  in  delivery  is  28'7  per 
cent.  During  the  summer  of  last  year  it  was  found  neces- 
sary to  scrape  the  new  main  for  the  first  lime,  and  the  de- 
liveries into  Warberry  reservoir  before  and  after  scraping 
were  516  and  663  gallons  per  minute  respectively,  or  a  gain 
of  28'5  per  cent.  It  may  be  noted  that  the  old  main  was 
uncoated  and  the  new  main  coated  with  Dr.  Angus  Smith's 
composition.  The  author  has  observed  that  corrosion  takes 
place  quicker  where  the  velocity  is  greatest.  The  quantity 
delivered  into  Torquay  when  both  mains  are  unscraped  is 
1,535,000  gallons  per  day,  and  after  being  scraped  1,974,000 
gallons  per  day.  If  the  Kennick  reservoir  head  (105  ft.  more) 
was  put  on  the  new  main,  and  the  Tottiford  reservoir  head  (68ft. 
more)  on  the  old  main,  an  increased  delivery  could  be  ob- 
tained of  93  gallons  and  49  gallons  per  minute  respectively. 
Owing  to  the  soft  nature  of  the  Torquay  water,  rusting  takes 
place  very  quickly,  and  the  reduction  in  area  of  some  pipes 
recently  taken  up  amounted  to  34o  per  cent,  for  the  8  in. 
and  39  per  cent,  for  the  12  in.  These  pipes  have  been  down 
about  forty  years.  The  scrapers  in  use  are  the  joint  inven- 
tion of  Messrs.  Box  and  Froude,  and  they  do  their  work  ex- 
ceedingly well. 

The  chemical  composition  of  the  rust  is  protoxide  and  per- 
oxide of  iron,  and  is  readily  attracted  by  the  magnet.  The 
two  oxides  result  from  the  chemical  union  of  the  oxygen  in 
the  water  with  the  iron  of  the  mains.  The  amount  of  iron 
in  the  rust  amounts  to  as  much  as  66'1  per  cent.,  the  re- 
mainder being  solid  matter  carried  by  the  water  and  de- 
posited. The  largest  main  in  use  from  the  service  reservoirs 
is  a  12  in.,  and  nothing  less  than  3  in.  is  used.  The  greatest 
pressure  in  town  is  about  160  lb.  on  the  square  inch.  All  new 
mains  are  placed  at  a  depth  of  2  ft.  3  in.  under  the  surface  of 
the  ground,  although  the  services  are  only  placed  1  ft.  6  in. 
deep  at  present.  The  latter  depth  is  too  shallow,  as  hard 
frosts  penetrate  the  ground  over  2ft.  in  this  district.  It 
must  not  be  overlooked  also  that  heat  penetrates  lo  even 
greater  depths,  and  the  mains  ought  to  be  placed  at  such  a 
depth  to  keep  the  water  flowing  through  tliem  as  cool  as 
possible  in  summer.  The  author  is  of  opinion  that  water 
mains  (like  sewers)  should  bo  laid  with  proper  gradients,  and 
if  this  was  general  there  would  not  be  half  the  trouble  with 
the  accumulations  of  air,  and  we  should  hear  loss  of  burst 
mains  caused  through  ram-aotion. 

The  specification  for  pipes  includes  the  following  points  : 
1,  Any  pipe  heavier  than  the  maximum  specified  is  only  paid 
for  at  the  maximum  weight.  2,  Any  pipe  lighter  than  the 
minimum  weight  will  be  rejected.  [Note.— An  allowance  of 
3  per  cent,  from  the  mean  weight  is  allowed  for  discrepancies 
in  casting.]  3,  AH  pipes  to  be  cast  vertically  with  sockets 
downwards;  the  bore  and  thickness  to  be  uniform,  and  the 
inside  of  the  pipe  smooth.  4,  Iron  to  be  "  best  grey,"  and 
stand  the  following  tests  :  Bars,  <tO  in.  long,  2  in.  deep,  and 
1  in.  in  width,  when   supported  on   points  36  in.  apart  shall 


sustain  a  load  of  3,000  lb.,  and  shall  under  this  load  deflect  at 
least  i  in.  [Note. — The  deflection  is  fixed  so  as  to  get  a 
tough  pipe,  and  thus  reduce  the  risk  of  breakage  during 
transport.]  5,  Bach  pipe  to  be  submitted  to  inspection  and 
tested  to  oil  pressure  before  dipping  in  the  composition.  6, 
Each  pipe  to  be  weighed  separately  and  the  weight  painted 
on.  7,  "  T.  W.  W."  to  be  cast  on  each  pipe,  and  also  a  refer- 
ence letter  or  number.  [Note. — The  letters  are  chipped  off 
if  a  pipe  is  rejected.]  8,  If  the  pipe  is  proved  sound,  it  is  to 
be  reheated  to  60Odeg.  Fahr.,  and  then  dipped  into  a  solution 
of  pitch,  resin,  asphalte  and  linseed  oil  at  a  temperature  of 
300deg.  Fahr.  The  pipes  to  be  fr^e  from  rust  before  dipping. 
9,  Each  pipe  to  be  subject  to  a  test  pressure  equal  to  at  least 
double  the  working  pressure.  It  has  to  be  kept  on  for  three 
minutes,  and  struck  with  a  hammer  while  the  pressure  is  on. 
An  inspector  is  always  present  during  the  casting  of  the 
pipes,  and  in  some  cases  no  less  than  60  per  cent,  of  the  pipes 
have  been  rejected.  The  cost  of  inspection  varies  according 
to  the  size  of  the  pipes,  and  ranges  from  Is.  to  3s.  per  ton. 
The  author  prefers  to  pay  his  iuspector  a  weekly  wage  rather 
than  at  per  ton. 

DISTRIBUTION. 

The  present  population  of  the  Torquay  water  district  is 
49,000,  and  is  increasing  at  the  rate  of  1  per  cent,  per  annum. 
Torquay,  Newton  Abbot,  St.  Mary  Church  and  Cockington 
are  included  within  the  limits  of  supply.  This  population  ia 
supplied  from  the  following  service  reservoirs  : — 


Nam 

Capacity  in 

Level  of  Overfiow 

Depth  Ih 

Gallons. 

above  0.  D.  in  feet. 

Feet. 

Newton      

500,000 

29800 

9 

Chapel  Hill 

1,500,000 

24700 

10 

Warberry 

Covered 

500,000 

398-76 

8 

Open       

2,000,000 

40900 

18 

Cockington 

50,000 

280-00 

9 

The  number  ( f   houses  supplied  is  8,787,  which  gives  56 
inhabitants  per  house.     New   houses  have   been  erected  at 
the    rate   of    175    per   annum    during   the    past    five   years. 
The  number  of  meters   in   use   for   trade   purposes  is  118; 
'-  Siemens "    and    "  Jlanchester "    meters    are    mostly    used, 
although   several    ''  Bee "    have    been    fixed    recently.      The 
"Bee "is  a  cheap,   neat  and  compact  meter,  but  the  tests 
have  been  of  too  short  duration   at  Torquay  to  give  the  cost 
of   maintenance.     They   register   small    or   large-  quantities 
within  1   per  cent,  of  the  actual  when  new.     The  average 
quantity  of  water  used  per  head  per  day  throughout    the 
year  may  be  taken   at  28-5  gallons  ;    the  average  for  winter 
being  22   and  summer  36  gallons.      This  means  an   average 
daily  consumption  of   1,396.000  gallons,  or  510,000,000  per 
annum.     The   supply  for  the  following  purposes  amount,  to 
nearly  5  gallons  per  head  per  day  ; — 

Gallons  per  day. 
Trade  purposes  under  meter  ...  ...       80,000 

„  „         not  under  meter   ...  ...     147,500 

Public  urir.als  and  fountains  ...  ...         3,500 

Eoad  watering  ...  ...  ...  ...         8,000 


239,000 
Water-closets  are  in  general   use  within  the  whole  water 
district. 

The  great  dilference  between  the  winter  and  summer 
average  is  due  in  a  great  measure  to  water  used  for  garden 
purposes  and  baths.  The  number  of  baths  in  use  is  978. 
Garden  supplies  number  1,015 — 546  using  and  469  not  using 
hose.  The  gaidous  with  hose  pay  on  the  average  £1  178. 
per  annum,  and  those  without  hose  17s.,  or  an  average  per 
garden  of  £1  8s.,  the  total  amount  received  per  annum  for 
gardens  being  £1,411.  A  fair  estimate  of  the  quantity  of 
water  used  for  gardens  may  be  taken  at  500,000  gallons  per 
day  during  the  summer  period  of  170  days,  or  about  85,000 
gallons  per  garden.  This  quantity  at  Is.  4d.  per  1,000  gallons 
would  cost  £5  13s.  4d.  per  garden,  wi  thou t  taking  into  considera- 
tii)ii  the  extra  4d.  per  1,000  charged  on  gardens  outsido  the 
borough.  These  figures  are  very  suggestive,  and  make  eugi- 
neers  think  seriously  about  supplying  water  by  meter. 

To  supply  the  higher  districts  of  Torquay  (thirty  houses) 
antl  Kewton  (fourteen  houses),  stand-pipes  75  ft.  and  35  ft. 
high  have  been  erected,  and  work  direct  from  the  main 
supply  pipes,  the  overflow  going  back  into  the  service  reser- 
voirs. The  charges  for  meter  rents  are  rather  high,  and  are 
receiving  the  attention  of  the  Water  Committee.  At  present 
they  are  as  follows:  j-in.,  J-in.,  and  j-in  meters,  13s.  per 
annum  ;  1-in.  meters,  149.  per  .tnnum  ;  2-in.  and  3-in.  meters, 
30s.  per  annum.  A  charge  of  16  per  cent,  on  the  original 
cost  of  the  meter  is  quite  sufficient  lo  pay  for  the  redemption, 
interest  and  maintenance  if  the  meter  is  well  selected.  The 
charges  for  connecting  the  services  to  the  mains  are  :  .1  in., 
£1  ;  J  in.,  £1  5s. ;  1  in.,  £1  lOs. :  with  an  increase  of  25  per 
cent,  outside  Torquay.  This  price  includes  tapping  the  main, 
ferrule,  pipe,  st'ip-cock  and  cover,  the  pipe  being  carried  to 
the  boundary  wall  of  the  house  supplied.  The  weights  of 
the  lead  services  are  as  follows:  i  in.,  61b.  to  the  lineal 
yard  ;  J  in.,  11  lb.  to  the  lineal  yard  ;  1  in.,  16  lb.  to  the  lineal 
yard  ;  li  in.,  20  lb.  to  the  lineal  yard.  The  ferrules  are  of 
two  kinds — the  ordinary  bent  ones  with  the  screwed  part 
tapered,  and  the  elbow  union  ferrule  with  parallel  screw  and 
shoulder.      The  stop-cocks  are  the  ordinary  half-way  taps. 
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and  the  bib  tapa  are  of  the  gcrew-down  pattern.  A  stop- 
cock is  fixed  upon  every  service.  Water-closet  gystcnia  are 
of  two  kinds — viz.,  double  valve  and  syphon,  with  a  flush  of 
2  gallons.     Vrinal  cisterns  have  a  flush  of  1  Rallon  only. 

The  storage  cisterns  for  drinking  purposes  are  in  general  ose, 
and  are  considered  large  enough  if  ihoy  hold  safScient  water 
to  give  a  full  day's  supply.  This  class  of  cistern,  with  loose 
cover,  is  perhaps  not  the  best,  for  people  will  not  look  after 
them  properly.  Ka  a  receptacle  for  dead  cats,  rata,  mice, 
birds  and  dnst  they  cannot  be  improved  upon.  They  are  out 
of  sight,  and  generally  out  of  mind.  A  considerable  improve- 
ment has  recently  been  made  in  this  class  of  cistern.  I 
refer  to  the  closed  cisterns  placed  direct  on  the  service  pipe. 
The  regulations  are  now  under  revision,  and  the  author  has 
recommended  his  committee  to  have  all  ball  and  bib  taps, 
cocks,  cisterns  and  meters  tested  before  being  lixcd.  Only 
one  reducing  valve  is  in  use  at  present,  the  pressure  on  the 
upper  aide  being  1G3  lb.  per  square  inch  and  IJOlb.  on  the 
lower.  ReHu.t  valves  and  air  vessels  are  used  in  connection 
with  hydraulic  lifts  ;ind  engines  when  the  water  is  taken 
direct  from  the  main.  Hydrants  are  placed  at  not  more 
than  100  yards  apart,  and  in  many  cases  not  more  than  50 
yards.  The  hydrant  now  used  in  Torquay  can  bo  jiacked 
under  pressure,  and  has  a  frost  valve.  The  old  Lambert 
pattern  recently  in  use  was  too  costly  in  maintenance.  The 
cost  of  the  hydrant,  including  .3in.  oiT  3  in.  branch,  elbow 
jiipe,  cover  and  filing  is  jCli  I2i.  GJ.  each.  The  sluice  ralves 
can  also  be  packed  under  pressure. 

The  water  rental  is  as  follows,  and  is  charged  upon  70  per 
cent,  of  the  gross  valne :  Annoal  value  under  £80,  Is.  in  £1. 
Annual  valuejover  £80,  la.  in  £1  for  £80,  and  lOd.  afterwards. 
No  less  rent  than  5s.  is  charged;  M  percent,  more  is  charged 
to  districts  outside  Torquay.  The  following  special  charges 
are  made:  Haths,  10a.  per  annum;  cows.  Is.  6d.  per  annum  ; 
shipping,  Od.  per  hogshead ;  trades  generally,  89.  per  annum  ; 
hotels,  2d.  in  £1  extra  ;  building  water,  £8  per  £1,000  of  con- 
tract. The  charge  for  baths  will  probably  be  reduced  next 
year.  The  charge  for  motor  supplies,  Is.  kl.  per  1,00(J 
gallons  in  the  borough  and  M  per  cent,  more  outside.  De- 
ductions are  made  where  large  quantities  are  consumed  to 
the  following  extent:  10  per  cent,  where  the  consumption  is 
above  200,000  gallons  and  under  300,000  gallons;  IG  per 
cent,  where  the  consumption  is  above  300,000  gallons  and 
under  1,000,000  gallons  ;  20  per  cent,  where  the  consumption 
is  above  1,000,000  gallons.  Garden  charges  are  based  upon 
the  area,  and  if  the  water  is  used  with  a  hose  the  charge  ia 
double  of  that  without.  The  total  cost  of  the  waterworks 
has  been  about  £100,000. 

DETECTION  OF  WASTE. 

The  method  of  waste  detection  at  the  Torquay  water- 
works is  different  from  that  in  use  in  most  towns.  The 
number  of  meters  in  use  for  this  purpose  is  three,  and  each 
meter  controls  about  fifty  districts;  each  district  being 
metered  four  times  per  year.  The  maximum  quantity  of 
water  that  can  bo  passed  through  the  meters  is  about  6,000 
gallona  per  hour.  The  Chapel  Hill  meter  controla  the  lower 
districts  of  Torquay,  and  is  fixed  in  a  small  house  adjoining 
the  service  reservoir.  This  meter  is  a  Deacon  one,  improved 
by  Mr.  H.  M.  Brunei,  and  is  situated  on  a  by-pass  at  the 
commencement  of  the  service  main.  The  diagram  machinery 
is  fixed  in  a  hori/.ontal  position  intsead  of  vertiral,  as  in 
Deacon's  present  meter,  and  is  quite  separate  from  the  meter. 
The  piston  rod  is  kept  perfectly  vertical  by  a  parallel  motion 
invented  by  Mr.  11.  M.  Brunei :  it  is  a  beautiful  motion,  and 
can  be  seen  in  the  photo  of  the  meter  house. 

To  the  top  of  the  piston  rod  is  attached  a  wire,  which 
passes  up  the  inside  of  a  tube  until  the  water-level  of  the 
adjacent  service  reservoir  is  reached.  This  does  away  with 
any  friction  which  might  take  place  by  having  the  wire 
through  an  ordinary  stuffing  box;  after  leaving  the  tube, 
the  wire  is  attached  to  a  lever  which  gives  motion  to  the 
diagram  pens.  Working  in  conjunction  with  the  clock  are 
two  Leclanchu  cells  (size  Xo.  2)  and  four  electro  magnets. 
The  diagram  paper  is  moved  by  clockwork  and  weights  at 
one  of  two  speeds — either  i  in.  or  ,'„  in.  to  the  minute.  The 
fast  or  slow  apecd  can  be  commenced  at  any  time  by  ar- 
ranging the  figures  on  the  clock  at  the  time  required  ;  this 
ia  done  by  a  cam  making  the  electrical  contact,  thus  putting 
in  or  out  of  gear  a  clutch.  Tho  greater  speed  is  only  neces- 
sary when  testing  the  district,  which  is  done  at  night  between 
tho  hours  of  11  p.m.  anil  3  a.m.  Tho  pens  register  tho 
minutes  on  the  outer  edge  of  the  diagram  paper,  and  by 
altering  the  lengths  of  the  dashes  the  distinction  is  made 
between  the  hours.  The  waste-pen  has  tho  same  movement 
as  the  meter  piston,  and  it  is  owing  to  this  that  very  small 
quantities  can  be  registered  ;  in  fact,  5  gallons  an  hour  can 
be  observed. 

Tho  inspection  ia  carried  out  as  follows:  Tho  district  is 
isolated  and  put  under  meter;  the  inspector  having  pre- 
viously corrected  his  watch  to  tho  meter  clock,  entora  the 
time  of  abutting  tho  stop  cock  in  n  book  giving  the  list  of 
houses  in  that  district.  When  tho  inspection  of  the  houses 
is  finished  the  sluice  valve  is  closed  at  the  junction  of  the 
main  to  test  whether  the  main  is  leaking  or  not.  Tho  clock- 
work and  meter  are  very  sensitive  and  almost  frietinnlesa ; 
owing  to  this,  oscillations  are  set  up  if  the  district  main  is  a 
long  one.  Oscillations  also  were  formed  if  a  strong  wind 
waa  blowing  over  tho  service  of  the  reservoir.  This  oscilla- 
tion was  eliminated  by  turning  the  water  through  a  cistern 


having  a  large  wood  float  before  passing  it  through  the  meter. 
The  diagram  and  ins}>ector'8  book  are  compared  on  the 
morning  after  the  teat  has  been  made,  and  a  list  of  leaks  ia 
then  made  out  and  given  to  the  inspector;  he  then  finds  out 
the  nature  of  the  leak  and  reporta  back,  when  a  notice  is 
served  upon  the  occupiers  of  the  house  to  remedy  the  defect 
within  three  days,  and  if  not  attended  to  the  water  is  shut 
off  nntil  the  alteration  ia  made.  The  working  expenses  are 
only  small,  and  work  out  no  the  average  at  £147  per  annum. 
DiscOKSio.v  OK  Mr.  Inoium'k  Papkk. 
Mr.  Pf.irce  (Richmond)  said  that  an  enormons  quantity  of 
water  was  used  for  gardens  in  the  suburbs  of  London,  so 
that  the  water  supply  of  the  suburbs  became  a  very  import- 
ant question.  They  had  had  some  difliculty  in  Kicbniond, 
especially  in  regard  to  charging.  Ultimately  notices  with 
scales  of  charges  were  sent  to  tlie  occupiers  of  gardens  more 
than  500  ft.  in  extent,  but  when  agreements  were  signed  on 
the  scale  the  difficulty  was  to  enforce  them.  He  was  told 
that  in  some  districts  round  London  a  paper  could  be  signed 
declaring  that  if  tho  conaumer  would  not  use  any  water  the 
cliargcs  would  bo  struck  out. 

Mr.  Kks.neiiy  (Kilmarnock)  referred  to  the  eighth  point 
in  the  specification  for  pipes  as  given  by  Mr.  Ingham — rii , 
that  "if  the  pipe  is  proved  sound  it  is  to  be  reheated  to 
600  deg.  Fahr.,  and  then  dipped  into  a  solution  of  pitch, 
resin,  asphalte  and  Unseed  oil  at  a  temperature  of  3<J0  deg. 
Fahr."  He  naew  that  method  was  at  one  time  practised,  but 
it  was  not  a  desirable  proceaa.  When  a  caating  waa  healed 
and  dipped  into  hot  pitch  a  coating  of  napbalte  waa  formed 
which  rendered  tho  caating  impervious.  His  practice  was  to 
put  the  pipes  in  cold. 

Mr.  Gankin  (Nottingham)  said  that  the  author  had  given 
the  monthly  evaporation  over  a  certain  period,  bnt  nothing 
had  been  said  in  regard  to  rainfall,  and  without  that  they 
could  not  arrive  at  the  percentage  of  evai>oration  in  respect 
to  rainfall.  Evaporation  was  at  its  minimum  in  the  winter 
months  and  at  its  maximum  in  tho  summer  months.  The 
main  object  of  stocking  a  reservoir  with  trout  should  be  to 
keep  the  water  in  good  condition,  and  not  for  parpoBes  of 
sport.  He  did  not  agree  with  the  author  that  water,  like 
sewers,  should  be  laid  with  one  gradient.  That  waa  all  very 
well  when  cast-iron  pipes  were  unknown,  but  these  now  en- 
abled them  to  lay  at  varying  gradients.  He  had  had  con- 
siderable experience  of  automatic  air  valves,  and  had  found 
that  they  admitted  aa  much  air  as  they  allowed  to  escape. 
He  agreed  that  garden  supplies  should  be  by  meter.  Some 
consumers  were  careful,  bnt  others  were  not  so  scrupuloua 
and  would  often  allow  a  sprinkler  to  run  all  night. 

Mr.  Matthews  (Southampton)  referred  to  experiments  and 
observations  he  had  mado  in  connection  with  rainfall,  bat 
his  results  were  not  yet  in  sufficiently  definite  form.  He 
had  found  that  with  an  average  rainfall  of  33  in.  he  had  had 
about  20in.  of  evaporation.  In  regard  to  valves,  air  certainly 
did  get  into  the  pipes  through  them.  He  no  longer  used 
them, but  usedj'instead,  a  little  sniffing  valve  with  a  little  pi^e 
running  away  from  it.  He  left  them  just  on  tho  drip.  The 
annual  scraping  of  mains  recalled  to  his  mind  a  prediction 
that  if  yon  once  began  the  scraping  of  mains  you  must  go  on 
with  it.  The  operation  seemed  to  make  a  baaia  for  the  piling 
up  of  further  deposita.  The  preacnce  of  air  had  a  great 
effect  in  increasing  the  oxidation,  and  air  valves  contributed  to 
that  result.  Corrosion  was  doe  very  largely  to  the  deposition 
of  suspended  matter.  He  thought  18  in.  was  too  shallow  for 
service  pipes.  In  Southampton  the  depth  was  3  ft.,  but  in 
Torquay  they  had  not  such  severe  weather.  In  his  specifica- 
tion Mr.  Ingham  had  said  that  an  allowance  of  3  per  cent, 
from  tho  mean  weight  ia  allowed  for  discrepancies  in  casting, 
bnt  he  thought  that  was  too  great  a  range  to  allow  in  tho 
case  of  big  pipes.  He  ([uite  agreed  with  Mr.  Kennedy  in 
regard  to  dipjiing.  The  best  pipe-founders  now  adopted  pro- 
perly heated  tanks,  big  cauldrons.  If  the  pipes  were  left 
there  for  a  sufficient  time  they  assumed  the  temperature 
of  the  solution.  Half  a  million  gallons  a  day  for  ITii  days 
was  a  very  big  estimate  for  gardens,  and  ho  did  not  aeo  how 
such  a  quantity  could  possibly  be  used.  If  there  was  a  con- 
stant supply  at  Torquay  he  did  not  see  what  they  required 
storage  cisterns  for.  In  his  district  any  proposal  to  adopt 
storage  cisterns  would  be  opposed  by  the  whole  medical 
fraternity. 

Mr.  PaiESTt.ET  (Cardiff)  said  the  question  of  garden  sup- 
plies was  most  important.  Ho  thought  that  water  should  bo 
supplied  for  that  purpose  on  reasonable  terms,  and  that 
nothing  should  l>o  done  to  place  restrictions  on  the  cultiva- 
tion of  gardens  in  towns.  In  Cardiff  the  charge  wni  10s.  for 
tho  season,  but  only  where  a  hose  waa  u»e>l.  The  system, 
however,  did  not  work  well.  In  a  largo  ganlcn  it  was  only 
right  that  a  meter  should  be  used.  He  waa  of  opinion  that 
aorvicc  pipea  aliould  be  3  in.  in  depth.  The  adoption  of  a 
uniform  gradient  waa  not  now  poasible,  and  he  could  not 
understand  tho  necessity  for  stomgo  ciat«rns  if  tho  ierrice 
was  constant. 

Mr.  Jo.Nts  (Leyton)  said  there  had  been  no  referonco  to 
tho  very  great  influence  of  tho  oiist  wind  in  connection  with 
evaporation.  He  had  known  the  frost  penetrate  to  n  depth 
of  3ft.  (i  in.,  so  that  a  depth  of  3ft.  did  not  give  absolute 
security  in  the  North,  lie  ngned  that  storage  cisterns  wert< 
not  required  if  there  was  a  i-onstnnt  supply.  .\s  t«  air  valves, 
very  little  air  would  bo  admitted  if  tho  valves  were  properly 
looked  after.     Ho  waa  at  variance  with  previous  (pcakora  in 
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regard  to  water  supply  for  gardens.  There  was  no  attempt 
to  define  what  a  garden  was.  He  did  not  think  they  had 
any  right  to  charge  for  water  for  garden  purposes,  especially 
in  connection  with  villa  residences,  if  the  tenant  did  not  sell 
the  produce.  If  he  did,  the  water  was  supplied  for  a  trade 
purpose,  and  then  he  was  clearly  liable  for  the  water  pur- 
Teyor's  charges.  He  was  convinced  that  the  time  would 
come  when  what  was  termed  domestic  purposes  would  in- 
clude evervthing  except  actual  trade  purposes,  and  would  be 
supplied  free  from  one  end  of  the  country  to  the  other.  It 
made  no  great  difference  to  the  purveyor  of  water  to  have  it 
supplied  to  gardens  by  meter,  but  it  preventeil  waste.  He 
had  never  heard  of  such  an  enormous  quantity  being  used  for 
gardens  as  in  the  case  of  Torquay.  He  was  inclined  to  take 
it  cumgmno  salif,  and  thought  son-e  of  it  must  be  due  largely 
to  waste  or  to  some  other  cause  which  had  escaped  notice. 

Mr.  Phke  (Worcester)  gave  particnlars  of  the  system  of 
charging  in  force  in  that  town,  when.'  the  charge  for  trade 
pui'poses  was  only  6d.  per  1,000  gallons.  He  did  not  think 
storage  cisterns  should  be  used  if  they  could  be  done  without, 
but  under  certain  circumstances  they  might  be  used  with 
advantage. 

Mr.  Sainty  (Eton)  said  that  no  charge  was  made  at  Windsor 
tor  supplyingwater  to  gardens  not  esceeding  100  square  yards. 
When  that  area  was  exceeded  the  water  was  supplied  by 
meter. 

Mr.  Wicks  (High  Wycombe)  asked  whether  the  large 
quantity  of  water  used  for  garden  purposes  nt  Torquay  had 
any  connection  with  i>ortabIe  fountains.  He  thought  the 
sum  mentioned  for  the  cost  of  inspection  was  very  insignifi- 
cant for  such  a  town  as  Torquay.  He  should  like  to  know 
the  number  of  inspectors  engaged,  and  whether  the  tishing 
arrangements  were  remunerative. 

Mr.  KiTsox  referred  to  the  laying  of  the  pipes  at  a  depth 
of  2  ft.  3  in.  He  thought  that  was  very  shallow,  and  that 
there  must  have  been  groat  disruption  among  the  pipes 
during  the  great  frost  of  1894-5.  He  had  been  preparing 
some  new  by-laws  for  Kendal,  and  the  Local  (lovernment 
Board  had  insisted  on  the  pipes  being  laid  H  ft.  deep.  Pipes 
laid  at  too  shallow  a  depth  would  also  be  affected  by  the  heat, 
which  would  promote  corrosion.  He  was  surprised  to  find 
storage  cisterns  in  use  in  atown  like  Torquay.  As t:) gardens, 
perhaps  there  were  a  large  number  of  greenliouses. 

The  Presiipent  thought  the  Local  Government  Board 
were  wrong  in  insisting  on  pipes  being  laid  to  a  depth  of  3  ft. 
He  thought  that  was  a  foot  deeper  than  was  absolutely  neces- 
sary. When  possible,  water  supplied  for  garden  purposes 
should  be  charged  by  measurement,  according  to  the  area  of 
the  garden.  It  would  pay  much  better  than  charging  by 
meter.  Putting  the  service  pipe  3  ft.  in  the  ground  caused 
trouble  in  connection  with  the  fixing  of  the  meters.  He  was 
inclined  to  advocate  the  reintroduction  of  cisterns.  He 
thought  the  Torquay  method  and  charging  for  building  pur- 
poses was  a  very  good  one.  If  they  supplied  water  for  build- 
ing they  had  a  right  to  be  paid  for  it. 

Mr.  Ingham,  in  replying,  referred  tirst  to  the  discussion 
with  regard  to  garden  supplies.  The  figures  did  not  seem  to 
be  considered  quite  satisfactory,  but  they  were  correct.  At 
Torquay  they  had  a  very  large  number  of  gardens.  Perhaps 
no  other  place  in  the  country  had  the  same  garden  aren.  It 
had  not  paid  to  allow  fishing  in  the  reservoir,  and  he  did  not 
think  it  a  good  thing  to  allow  fishing  in  storage  reservoirs. 
The  frost  of  1894-5  did  affect  the  mains,  but  only  slightly. 
He  was  rather  in  favour  of  metering  in  connection  with 
building  purposes,  as  builders  were  a  mcst  wasteful  set  of 
men.  He  entirely  disagreed  with  the  storage  cistern  idea, 
and  still  held  that  mains  should,  if  possible,  be  laid  at  a 
uniform  gradient. 

A  hearty  vote  of  thanks  was  awarded  to  Mr.  Ingham. 


OX  PUM1'IN(4  MACHINERY. 
By  Ar.FKED  Towlek,  Leeds. 

When  the  author  received  an  invitation  from  your  secre- 
tary to  read  a  paper  before  this  association,  it  occurred  to 
him  that  if  he  described  what  may  bo  called  an  "  up-to-date  " 
pumping  engine,  together  with  a  summary  of  the  results  of 
the  official  duty  trial,  it  might  be  a  subject  of  some  interest 
to  gentlemen  like  yourselves,  who  are  so  intimately  connected 
with  this  class  of  machinery  immediately  it  is  taken  over 
from  the  manufacturer. 

Modern  pumping  machinery  may  be  divided  into  two  dis- 
tinct types,  of  which  the  vaiiiitions  in  design  are  innumer- 
able ;  consequently  the  selection  of  the  most  suitable  type  or 
design  is  in  some  cases  not  very  easy  to  determine,  but  in 
others,  like  the  one  under  notice,  the  tyjie  and  dt.'sign  are  de- 
pendent upon  existing  circumstances.  Immediately  it  was 
resolved  to  replace  an  old  Cornish  engine  by  a  triple-expan- 
sion engine,  which  would  go  into  thn  same  house,  preference 
being  given  to  a  vertical  three-crank  engine.  All  that  re- 
mained to  be  settled  by  tlie  designers  was  chiefly  details. 
The  old  jtumping  plant  is  said  to  liave  given  a  duty  of 
40,000,000  foot-pounds  per  hundredweight  of  coal  of  inferior 
quantity,  mixed  with  slack,  and  it  was  expected  that  under 
precisely  the  same  conditions  this  duty  would  bo  doubled  at 
least  by  a  modern  plant.  Tenders  were  accordingly  invited, 
and  the  order  was  placed  with  Messrs.  llathorn,  Davey  A 
Co.,  of  Leeds,  who  guaranteed  a  duty  of  l2li,rK30,CK)0  per 
1121b.  of  Welsh  coal  at  the  nia.ximum  and  mean  speeds,  and 
80,000,000  at  the  minimum  speed.     The  duty  testa  extended 


over  five  days,  but  only  the  second  day's  run  at  the  maximum 
speed  is  dealt  with  in  this  paper. 

The  pumping  station  which  the  author  is  about  to  describe 
belongs  to  the  Liverpool  Corporation  and  is  situated  at  Ever- 
ton.  Water  flows  from  Lake  Vyrnwy  and  the  Rivington 
reservoir  into  a  covered-in  reservoir  adjoining  the  engine 
house,  and  is  pumped  from  thence  into  an  overhead  tank, 
to  supply  the  highest  part  of  the  city.  As  the  water  con- 
sumption varies  considerably,  Mr.  Parry,  the  water  engineer, 
decided  that  the  new  plant  should  be  able  to  raise  any 
quantity  from  600  to  5,000 gallons  per  minute,  amean  vertical 
height  of  10239  ft.,  including  friction. 

The  design  of  the  engine  embodies  some  special  features, 
regarded  by  the  designers  and  manufacturers  as  essential  to 
the  attainment  of  exceptionally  high  duty.  These  consist  of 
a  complete  system  of  jacketing  cylinders,  covers  and  re- 
ceivers; of  draining  the  same;  catching  and  re- evaporating 
the  moisture ;  clothing  and  encasing  radiating  surfaces ; 
small  clearance  spaces  and  clearance  surfaces,  and  at  the 
same  time  large  steam  passages  and  valves,  quick  in  action 
and  independent  in  adjustment,  so  as  to  effect  a  minimum 
loss  of  steam  pressure  and  a  maximum  amount  of  work  got 
out  of  a  given  volume  pressure  of  steam. 

It  is  well  known  that  a  great  deal  of  energy  escapes  into 
the  condenser  and  chimney  and  is  lost,  so  that  if  by  any 
means  some  of  this  heat  could  be  trapped,  a  saving  in  fuel 
would  be  effected.  In  order  to  reduce  the  heat  losses,  the 
exhaust  steam  is  led  through  a  heater  on  its  way  to  the  con- 
denser, containing  a  copper  coil,  in  order  to  heat  the  feed 
water  before  it  enters  the  economiser.  Thus  sweating,  with 
its  deteriorating  effect  on  the  economiser  pipes,  which  always 
takes  place  when  economisers  are  fed  with  cold  water,  is 
prevented,  and  at  the  same  time  the  feed  temperature  is  in- 
creased considerably.  The  waste  gases  from  boiler  to  chim- 
ney are  used  to  increase  the  tem.perature  of  the  feed  water, 
so  that  it  enters  the  boiler  at  a  high  temperature,  consider- 
ably above  the  boiling  point  at  atmospheric  pressure. 

The  pumps,  being  of  the  three-throw  type,  give  a  fairly 
uniform  flow;  and,  although  they  are  single-acting,  they  are 
so  balanced  that  the  work  done  on  each  side  of  the  piston  is 
practically  the  same. 

The  general  construction  is  as  follows  :  The  engine  is 
of  the  vertical  triple-expansion  three-crank  type,  the 
cylinders  being  placed  on  the  floor  line,  the  crank 
shaft  above  and  the  pumps  below ;  the  cylinder  base 
and  crank  shaft  being  supported  upon  girders  built  into 
engine  house  walls,  and  the  whole  strutted  together 
with  steel  pillars.  The  cylinders  are  15  in.,  23  in.  and 
38  in.  in  diameter  by  3  ft.  stroke.  They  are  all  steam 
jacketed,  whilst  the  intermediate  and  low-pressure  each 
have  an  additional  or  outer  jacket,  together  forming  the 
intermediate  pressure  receiver.  The  high-pressure  receiver 
is  a  separate  casting,  and  is  also  steam-jacketed.  It  is  fitted 
with  an  internal  circulating  pipe  and  a  copper  reheating 
coil,  so  that  any  moisture  wliich  the  steam  may  contain  will 
have  an  opportunity  of  being  re-evaporated  and  superheated 
on  its  way  to  the  next  cylinder. 

In  order  to  reduce  clearance  spaces,  the  valves,  which  are 
of  the  Corliss  type,  are  placed  in  the  cylinder  covers.  The 
bottom  covers  are  steam  jacketed,  so  as  to  re-evaporate  any 
water  wliich  has  gravitated  to  the  lower  part,  and  have 
branches  which  are  connected  together  and  to  the  receiver. 
The  top  covers  arc  connected  to  the  lower  ones  by  passages 
cut  in  the  cylinder  cases.  The  pistons  and  cylinder  covers 
are  faced  smoothly  across,  in  order  that  they  may  approach 
each  other  within  4  in.,  which  was  considered  sufficient 
allowance  for  several  years'  wear  of  the  bushes.  The 
cylinders,  covers  and  receivers,  when  put  together,  are  quite 
plain  and  cylindical,  enabling  them  to  be  readily  clothed  and 
encased  in  planished  sheet  steel ;  the  top  covers  being  the 
only  ones  requiring  removal  for  purposes  of  examination,  are 
entirely  encased  in  polished  shell  covers. 

The  valve  gear  is  both  simple  and  effective,  and  contains 
20  per  cent,  fewer  joints  than  any  other  gear  of  equal  range 
of  adjustment  the  author  is  acquainted  with.  All  the  valves 
are  actuated  from  a  common  shaft  fixed  in  front  of  the 
cylinders,  which  rotates  at  the  same  speed,  and  is  driven  by 
the  crank  shaft  by  means  of  a  drag  shaft  and  two  connecting 
rods  with  cranks  at  right  angles  on  drag  and  gear  shafts. 
The  steam  valves  are  actuated  by  an  adaptation  of  Craig's 
gear,  consisting  of  eccentrics  and  clips  provided  with  arms 
connected  to  the  governor,  also  fitted  with  steel  dies,  which 
move  in  elliptical  paths,  and  in  doing  so  engage  with  dies  or 
dash-pot  spindles,  thereby  opening  the  valves.  When  the 
edges  of  the  said  dies  got  line  and  line  the  valves  are  closed 
by  the  dash-pots.  The  dies  always  engage  at  the  same 
relative  jiositions — (.(\,  the  lead  is  constant,  but  the  point  of 
disengagement  depends  upon  the  position  of  the  governor, 
which  in  this  case  allows  of  a  range  of  cut-off  from  0  to  7  of 
the  stroke  of  the  piston  in  each  cylinder.  Another  excellent 
feature  in  this  gear  is  its  positive  opening  action,  owing  to 
the  wear  of  the  trip  dies  tending  to  keep  each  other  sharp. 

I'lach  cylinder  is  provided  with  an  index  marked  in  decimals 
showing  the  point  C'f  cut-off,  and  the  governor  may  be  con- 
nected to  ami  control  the  steam  valves  of  all  the  cylinders,  or 
those  of  the  high-pressure  cylinder  only.  In  flio  latter  case 
the  cut-off  gear  of  the  intermediate  and  low-i)rcssuro  steam 
valves  can  be  regulated  and  fixed  while  the  engine  is  in 
motion  by  hand  adjustment. 
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The  exhaust  ralves  are  worked  by  cams ;  one  cam  to  each 
pair  of  valros.  Jly  tbia  means  the  valves  are  opened  and 
closed  rapidly.  Some  idea  of  the  relative  rapidity  of  the 
motion  may  be  gathered  from  the  fact  that  at  2 in.  from 
the  end  of  the  stroke  the  exhaust  valve  oonimences  to  open, 
and  J  in.  from  the  end  of  the  stroke  the  valve  is  full  0()en  ; 
by  this  moans  the  loss  of  pressure  in  passing  from  cai-h 
preceding  cylinder  is  reduced,  without  giving  excessive  travel 
to  the  valves. 

The  author  would  point  out,  in  passing,  that  eaih  valve  is 
fnruished  with  a  simple  indoi,  showing  the  4;ip,  lead,  width 
of  port,  port  opening,  compression  and  release  in  each  re- 
spective case,  which  he  need  hardly  say  is  a  great  con- 
venience in  valve  setting  and  adjustment,  as  anyone  can  see 
at  a  glance  the  actual  working  conditions  without  removing 
anything. 

The  governor  is  of  the  ordinary  centre  weight  type,  driven 
from  a  pnlley  on  crank  shaft  by  two  belts;  but  in  order  to 
get  the  necessary  range  of  speed  variable  friction  gear  is 
inserted,  consisting  of  a  leather-faced  pulley  upon  governor 
spindle,  engaging  with  the  face  of  a  disc  upon  a  counter- 
shaft, the  necessary  pressure  being  obtained  by  a  spring. 
The  leather-faced  pulley  upon  governor  spindle  can  bo  moved 
nearer  to  or  further  away  from  the  centre  cf  the  disc  by  means 
of  a  lever,  hand  wheel  and  screwed  rod.  Thus  the  engine  may 
be  speeded  or  slowed  by  tho  attendant  to  suit  the  ever- 
varying  water  consumption.  The  adjusting  rod  is  also  pre- 
pared for  attaching  to  a  float  in  tank  on  water  tower  for 
automatic  working. 

All  tho  steam  glands  are  fitted  with  metallic  packing, 
having  drain  pipes  leading  into  hot-well.  The  high  tempera- 
ture of  modern  practice  will,  in  the  author's  opinion,  make 
metallic  packing  universal.  The  crankshaft  is  of  the  web 
type,  and  is  exceedingly  strong,  as  it  is  carried  by  two  bear- 
ings only.  The  fly-wheels  are  two  in  number,  and  are  keyed 
upon  each  end  of  tho  shaft,  and  each  end  is  fitted  with  a 
crank  pin.  The  crank  pins  are  fi.ted  at  120°  with  each  other, 
the  higU-presaaro  being  connected  to  one  and  the  low-pres- 
sure to  the  other,  whilst  the  intermediate  is  connected  to  the 
middle  or  web  crank.  The  sequence  of  cranks  is  high,  inter- 
mediate and  low.  The  slides  are  carried  by  ornamental 
girders  fised  upon  the  steel  columns. 

The  pumps  are  three  in  number,  of  the  vertical  single- 
acting  type.  The  rams  are  22  in.  in  diameter  by  3  ft.  stroke, 
and  are  oottered  upon  the  piston  tail  rods  of  each  cylinder. 
Tho  rams  are  so  loaded  that  tho  dead  weight  is  equal  to  half 
the  water  pressure  on  the  end  of  each  ram.  The  pump 
glands  are  outside  packed  and  are  water  scaled. 

The  clack  boxes  are  fitted  with  multiple  disc  valves  of  hard 
red  fibre,  working  upon  removable  brass  grids  and  spindles 
and  phosphor-bronz.e  involute  spiral  springs,  loaded  to  i  lb. 
per  square  inch  to  accelerate  their  action.  The  waterways 
through  the  pumps  are  so  large  and  the  lifts  of  the  valves  so 
small  that  it  was  expected  that  the  amount  of  slip  would  not 
in  all  probability  exceed  1  per  cent. 

The  pump  suction  pipe  ia  provided  with  a  vacuum  vessel, 
and  is  connected  to  an  existing  tank  inside  the  engine  house, 
which  in  turn  is  connected  by  pipes  to  the  covered  reservoir 
before  mentioned.  The  delivery  pipe  is  provided  with  an  air 
vessel,  fitted  with  an  aircbarging  apparatus,  and  is  con- 
nected to  tho  stand-pipe  leading  to  the  overhead  tank. 

The  surface  condenser  is  placed  in  the  pump-room,  the 
oironlating  water  being  taken  from  the  delivery  side  of 
pumps,  and  in  order  to  ensure  circulation  a  wing  valve  is 
placed  in  the  delivery  pipe  between  the  two  connections  pro- 
vided with  a  pillar  handlo  and  graduated  index  giving  posi- 
tion of  valve  corresponding  with  the  different  speecia  of  engine. 

The  air  pump  is  of  sinjjle-acting  vertical  type,  10  in.  in 
diameter  by  3  ft.  stroke,  worked  off  a  oross-head  fixed  upon 
the  low-pressure  ram.  The  boiler-feed  pump  is  IJ  in.  in 
diameter  by  3  ft.  stroke,  also  of  tho  vertical  single-acting 
type,  and  worked  from  the  same  cross-head  on  the  other 
side  of  the  ram.  The  air  pump  discharge  i.'*  run  into  a  drain 
to  waste.  The  boiler-feed  pump  draws  its  water  from  a  feed 
tank  with  a  ball  cock,  supplied  with  fresh  water  from  the 
heater,  which  is  fed  from  the  delivery  side  of  pump,  so  that 
no  grease  can  find  its  way  to  tho  boilers.  The  steam  traps 
from  separator  and  jackets  discharge  from  feed  tank,  but 
daring  the  trial  the  separator  trap  was  disconnected,  the 
discharge  cooled  and  weighed  separately.  The  heater  con- 
sists of  a  C0])per  coil,  placed  in  the  exhaust  pipe  between  tho 
lower-pressure  cylinder  and  the  condenser.  The  separator 
is  of  tho  centrifugal  type,  the  principle  of  which  is  well 
known.  It  is  placed  on  the  range  of  steam  pipes  between 
boilers  and  engine,  close  to  the  stop  viilve  of  the  latter.  All 
tho  jackets,  except  that  for  the  low-pressnro  cylinder  body, 
aro  supplieil  with  sleam  through  a  reducing  valve  at  50 lb. 
pressure.  The  economieer  is  of  Green's  make,  having  forty- 
eight  tubes,  the  soi-apers  of  which  are  worked  by  the  main 
engine.  The  boilers  aro  two  in  number,  of  tho  l.ancaKhiro 
tyjio,  6  ft.  Oin.  in  diameter,  and  circulating  cross  tubes. 

After  giving  exhaustive  parliculnrs  and  results  of  trials  of 
the  Aubery-street  pumping  engine,  which  wo  are  reluctantly 
compelled  to  omit  from  considerations  of  space,  Mr.  Towler 
proceeded  as  follows  : — 

TKSTINO    APPAIIATIS. 

The  coal,  which  was  kept  in  a  separate  building,  was 
weighed  into  bags,  containing  I  cwt.  each,  by  means  of  a  now 
Avery    platform    weighing    machine.     The    bags    wer»   then 


sewn  up  and  numbered  oonsecntively,  carried  into  the  boiler 
house,  and  booked  as  they  were  used.  NVhat  remained  over 
at  the  end  of  the  trial  was  returned,  weighed  and  deducted. 
The  apparatus  included  draught  gauge,  placed  on  chimney 
side  of  dampers,  furnished  with  index  registering  the  water 
pressure  iu  inches ;  .Scboeffer  and  Budenberg's  pyrometer, 
placed  on  chimney  side  of  economiser,  registering  the  heat 
of  waBt«  gases  in  degrees  Kahr. ;  Fahr.  thermometers  liied 
on  engine  and  boiler  honn'  walls  ;  mercurial  ljBromet«r,  fix«d 
in  engine  house  ;  ilardinu's. seven-figure  counter,  driven  by 
positive  motion  from  engine.  The  feed  meter  is  one  of  tbe 
poHitive  Duncan  type,  made  by  the  Liverpool  Corporation, 
and  registers  from  units  to  seven  figures.  The  heater  meter 
is  of  the  Frost  make,  and  registers  from  units  to  seven 
figures.  Tho  two  meters  were  tested  and  corrected  at  the 
corporation  testing  house  before  being  used,  and  were  checked 
on  tho  site  one  with  the  othor  being  connected  to  the  same 
main  in  seqaeuco  tooOU  and  1,2(X)  tons  per  hour.  The  maxi- 
mum variation  was  found  to  be  within  ^  per  cent. 

ISefore  and  after  the  test  lUO  gallons  of  feed  at  approxi- 
mately working  temperature  were  run  through  both  meter* 
into  the  barrels  upon  the  air-pump  discliarge  weighing 
machines,  and  were  found  to  weigh  as  follows :  Heat  meter  at 
50deg.  Fahr.,  100  gallons  —  l,(J20lb.,  or2per  cent,  more  than 
the  exact  amount ;  total  gallons  registered,  2,184  =  22,276  b  lb.; 
feed  meter  at  lG5deg.  Fahr,  100  gallons  =  984'51li.  Ueaa 
temperature  of  feed  through  meter,  173'3deg.  Fahr.  At  this 
temperature  1  gallon  was  assumed  to  weigh  9'8  lb.  The  steam 
condensed  in  the  jackets  is  found  by  deducting  the  number 
of  gallons,  reduced  to  equivalent  pounds,  passing  through 
the  heater  meter,  from  the  equivalent  weight  in  pounds  regis- 
tered by  the  feed  meter;  but  in  order  to  confirm  this  a  one 
hour's  run  was  made  at  each  of  the  three  speeds  and  working 
conditions  named  in  the  tests.  In  this  case  the  discharge 
from  jacket  traps  was  disconnected,  passed  through  a  cooling 
coil,  and  woighed. 

Tho  discharge  from  air-pump  was  measured  into  two 
36-g.allou  casks,  each  standing  upon  an  Avery  platform  weigh- 
ing machine.  The  water  from  hot-well  was  run  into  either 
through  a  flexible  hose-pipe.  The  barrels  were  drained  by 
a  cock  placed  near  the  bottom  of  each.  Each  cask  was 
balanced  empty  on  its  respective  weighing  machine,  the 
desired  weight  added,  and  water  run  in  until  the  scale  turned. 
The  hose  was  then  run  into  the  other  barrel  while  the  first 
was  emptying.  The  discharge  from  the  separator  trap  was 
measured  in  the  same  way,  but  before  being  measured  it  was 
cooled  by  being  passed  through  a  coil. 

All  the  ateani  pressure,  water  pressure, and  vacuum  gauges 
were  tested  before  the  trial,  and  all  errors  noted  and  allowed 
for  in  the  results.  Anyone  carefully  examining  at  leisure 
the  results  placed  before  them  would  not  fail  to  notice — 
Firstly,  the  low  efliciency  of  the  economiser.  Secondly,  the 
relative  weight  of  jacket  discharge  to  total  steam  used  by 
engine,  which  may  bo  thought  to  be  rather  high,  but  there 
was  no  indication  of  superheat  shown  by  the  thermometer 
fixed  in  the  exhaust  pipe  from  low-pressure  cylinder  to  con- 
denser. But  the  whole  of  tho  jacket  discharge  was  returned 
to  the  boiler,  and  the  heat  it  contained  was  utilised  in  raising 
the  feed  temperature  from  I2ti  deg.  to  173  3  deg.  Fahr.  Witfc- 
out  doubt  the  method  adopted  of  measuring  tho  feed  to 
boiler  and  the  discharge  from  jackets  by  meters  is  loss 
reliable  than  the  actual  weight  method,  but  by  the  method 
adopted  the  feed  was  supplied  at  a  higher  temperature  tluui 
would  havo  been  possible  by  the  other  plan,  while  the  possible 
error  probably  does  not  exceed  2  per  cent,  and  does  not  in 
any  way  affect  the  accuracy  of  the  duty  test  of  the  plant  a* 
a  whole. 

With  regard  to  the  economieer.  the  author  does  not  wish 
it  to  be  understood  that  he  considers  the  appliance  to  be  mis- 
named, but  that  in  cases  where  you  supply  an  cconomiaer 
with  water  already  heated  to  upwards  of  173  deg.  Fahr. 
and  the  temperature  of  the  flue  gases  escaping  to  theohimney 
are  only  3738  deg.  Fahr.,  you  must  be  prepared  to  expect 
little  gain.  If,  in  this  case,  the  steam  on  its  way  from  the 
boiler  to  tho  engine  had  been  led  through  a  su|>erheatar  fixed 
in  the  downtake  at  the  end  of  each  boiler,  tho  author  ia  of 
opinion  that  the  nett  gain  would  have  been  fiom  8  to  10  per 
cent.  It  is  quite  true  that  there  would  havo  lieen  a  loss  in 
the  evaporative  duty  of  the  boiler  and  economiser,  but  there 
would  have  been  a  considerable  gain  from  the  reduction  of 
the  totol  steam  actually  used  as  discharged  from  air-pump 
and  traps,  owing  to  using  superheated  steam.  One  is  apt  to 
look  uncharitably  on  steam  ci>nden6ed  in  jackets,  especially 
when  it  is  unusually  high.  With  steam  superheated  120 deg., 
Fahr.  the  probable  reduction  in  jacket  discharge  would  be 
from  70  to  80  per  cent.  It  is  a  matter  of  regret  that  the 
quality  uf  the  steam  was  not  ascertained  by  calorimeter,  as 
the  moisture  apparent  in  the  high-pressure  cylinder  was  ap- 
preciable. It  may  lie  asked,  why  was  such  a  high  water- 
level  maintained  in  the  boiler  .-  Surely  drier  steam  might 
be  expected  if  the  water-level  has  been  kept  lower.  True, 
but  at  the  date  of  the  test  there  was  only  one  feed  pump, 
that  on  the  engine  ;  and  it,  as  well  as  the  motor  and  rheck 
valve,  had  givt-n  some  trouble  in  ordinary  everyday  nse.  pro- 
bably due  to  tho  high  tempeniture  of  the  water  pumped  -.  so 
it  was  wisely  decided,  as  it  iifterwards  turned  out,  to  allow 
more  margin  for  possibilities,  liuring  tho  last  hour  of  trial 
the  water-level  in  boiler  fell  t  in.,  owing  to  the  feed  check 
valve  on  boiler  sticking  and  tho  feed  escaping  through  tb* 
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economiaer  relief  valve,  bat  as  this  valve  had  always  leaked 

provision  had  been    made  for  weighing  and  observing  the 

amount  of  discharge  half-hourly.  The  deficit  in  boiler  at  end 

of  test  was  ascertained  to  be  3.501b.     Deducting  this  from 

the   total  eoonomiser  relief-valve   discharge — viz.,  808  lb. — 

leaves  458  lb.,  showing  that  the  amonnt  registered   by  the 

meter  happened  to  be  that  amonnt  in   excess  of  the  amount 

actually  ev.iporated,  which  was  25,1021b.,   or  8'8  per  cent. 

more  than  the  total  weight  of  steam  actually  used  by  engine. 

If  the  excess  of  water  evaporated  be  further  analysed,  we 

find  that  a  portion  of  this  loss  can  be  accounted  for : — 

Excess  of  steam  made  over  that  used       ...      2,0659 

Total  discharge  from  separator  trap         ...         350'5 

Drips  from  steam-pipe  drains         ...  ...  69 


Total  loss  accounted  for 


419-6 


Total  loss  unaccounted  for      1,646'4 

The  deficit  unaccounted  for — which  is  only  6'8  per  cent,  of 
the  total  water  evaporated — seems  what  one  might  expect, 
when  it  is  borne  in  mind  that  the  compound  low-water  and 
high-steam  safety  valve  was  blowing-off  the  whole  of  the 
time,  and  occasionally  the  dead-weight  safety  valve  too.  It 
was  observed  that  these  valves  were  not  tight  at  7  lb.  below 
the  stated  maximum  pressure  daring  this  trial,  but  at  the 
previous  and  subsequent  trials  at  slow  speeds  this  did  not 
happen.  Probably  the  additional  vibration  at  the  higher 
speed  was  the  cause. 

With  respect  to  the  evaporative  duty  of  the  coal  used,  the 
author  is  of  opinion  that  had  the  grate  area  been  still  further 
reduced,  say  to  12'5  square  feet,  and  the  dampers  allowed  to 
remain  fully  open  instead  of  partly  open  as  in  this  trial,  a 
much  better  evaporative  efficiency  might  have  been  expected, 
as  this  class  of  coal  requires  a  thick  fire  and  strong  draught 
to  bring  out  the  highest  results. 

In  conclusion,  the  author  trusts  he  has  been  able  to  estab- 
lish the  assertion  that,  although  the  demand  for  high-duty 
pumping  machinery  has  not  been  so  keen  in  this  country  as 
abroad,  owing  probably  to  cheaper  fuel,  still,  it  exceptionally 
high-duty  pumping  machinery  is  demanded  the  order  may 
be  confidently  placed  at  home.  In  placing  an  order  for 
pumping  machinery,  it  should  be  stipulated  in  all  cases  that 
the  parties  tendering  must  give  a  duty  guarantee,  and  the 
minimum  guarantee  acceptable  should  also  be  stated,  the 
quality  of  guarantee  being  the  best  of  all  guides  to  the  quality 
of  design,  workmanship  and  material,  and  last,  but  not  least, 
cost. 

Discussion  of  Me.  Towler's  Paper. 
_  Mr.  D.  M.  F.  Gaskin  (Nottingham)  testified  to  the  impar- 
tiality of  the  teats,  which  had  been  made  entirely  by  the 
Liverpool  Corporation  and  not  in  the  interests  of  any  manu- 
facturer. 

The  President  said  the  paper  was  of  so  exceedingly  tech- 
nical a  character  that  it  did  not  lend  itself  very  well  to  dis- 
cussion. He  would  like  to  know  how  the  pumping  duty  was 
calculated. 

Mr.  Matthews  (.Southampton)  criticised  some  of  the  re- 
sults of  the  tests.  He  thought  that  86-8  for  mechanical 
efficiency  conld  not  possibly  be  right.  The  actual  steam 
per  indicated  horse-power  was  1276,  which  was  very  high, 
and  seemed  to  show  that  the  engine  was  a  very  economical 
one.  The  total  duty  was  put  down  as  131,000,000.  It  was 
not  an  isolated  pumping  station,  where  there  might  not  be 
the  necessary  skilled  attention.  He  would  like  to  know  what 
justification  there  was  for  taking  so  great  a  quantity  of  water 
as  had  to  be  lifted.  He  did  not  like  to  see  the  quick  move- 
ments and  cut-offs  shown  in  the  diagram.  They  created 
such  a  shock  to  the  engine  that  they  got  an  engine  which  was 
by  no  means  silent. 

Mr.  Towler,  in  the  course  of  his  reply,  said  the  calculation 
of  the  pumping  duty  had  been  based  on  the  displacement 
without  reckoning  anything  for  slip.  Mr.  Matthews,  as  a 
waterworks  engineer,  wanted  the  makers  to  guarantee  how 
moch  water  the  engine  would  put  into  the  reservoir.  In  the 
case  of  that  engine  the  theoretical  displacement  was  very 
little  more  than  the  actual  displacement.  As  to  mechanical 
eflSciency,  if  they  took  the  power  developed  by  the  engine  as 
one  thing  and  the  displacement  multiplied  by  the  pressure  as 
the  other,  the  mechanical  efficiency  must  be  the  difference 
between  the  two.  The  Aubrey-street  engine  had  not  shown 
such  good  results  as  some  others  mentioned,  two  of  which 
showed  a  meclianical  efficiency  of  91  and  89  respectively. 


PARLIAMENTARY  MEMORANDA. 

On  Thursday,  in  the  House  of  Lords,  the  amendments  to 
the  Dublin  United  Tramways  (Electrical  Power)  Bill,  the 
Dublin  United  Tramways  (Now  Linos)  Bill  and  the  Harrogate 
Corporation  (Water  Transfer)  ijill  were  agreed  to.  The 
Cowes  Harbonr  Bill  (without  amendment)  was  also  agreed  to, 
—In  the  House  of  Commons  the  Lords'  amendments  to  the 
Bradford  Corporation  Tramways  ,and  Improvement  Hill,  and 
the  Colwyn  liay  and  Colwyn  Urban  District  Council  Bill  wore 
considered  and  agreed  to,— A  petition  was  jn-esented  from 
Cumberland  in  favour  of  an  alteration  of  the  law  in  regard 
to  water  8ui>ply  in  rural  parishes.— The  Board  of  Trade  pre- 
«ented  a  report  of  their  proceedings  under  the  Tramways 


Act,  1870,  and  the  Gas  and  Waterworks  Facilities  Act,  1870, 
during  the  session  of  1897, — The  Lords  sent  a  message  that 
they  had  agreed  to  the  Bills  and  amendments  mentioned  above. 

Soulliwcirk  and  Vaiixliiill  Water  Company. — On  Thursday 
Mr.  Causton  asked  the  president  of  the  Local  Government 
Board  whether  he  had  considered  the  report,  to  which  his 
attention  had  been  drawn,  of  the  sanitary  inspectors  of  the 
parish  of  St.  George  the  Martyr,  Southwark,  in  relation  to 
the  intermittent  supply  of  water  to  a  large  number  of  con- 
sumers in  Southwark  by  the  Southwark  and  Vauxhall  Water 
Company ;  and  whether  he  had  now  altered  his  views  that 
there  was  no  reasonable  cause  for  complaint  in  the  district, 
and  would  take  immediate  action  to  remedy  the  evil.  The 
right  honourable  gentleman,  in  reply,  said  that  he  had  con- 
sidered the  reports,  which  related  to  deficiencies  that  occurred 
several  weeks  previously  to  the  date  of  tlie  communication 
from  the  vestry.  He  had  no  information  and  no  evidence  to 
show  that  there  was  any  deficiency  at  the  present  time.  He 
did  not  know  whether  tlie  vestry,  when  they  had  notice  of 
these  deficiencies,  communicated  with  the  water  company, 
which  might,  he  thought,  have  been  done  with  advantage. 
But  they  would  have  the  opportunity  directly  in  the  case  of 
complaints  of  taking  action  under  the  Bill  which  had  been 
passed  by  Parliament  during  that  session.  He  was  not  aware 
of  ivny  further  steps  which  he  could  take  on  behalf  of  the 
Local  Government  Board. 

The  Royal  Assent.— On  Friday,  in  the  House  of  Lords,  the 
Lord  Chancellor  announced  that  her  Majesty  had  given  her 
royal  assent  to  the  following  among  other  Bills;  Poor  Law 
Officers'  Superannuation  Act  (1896)  Amendment,  Cleansing 
of  Persons,  Municipal  Elections  (Scotland),  District  Councils 
(Water  Supply  Facilities),  Wicklow  Harbour  (Advances), 
Public  Works  Loans,  Workmen  (Compensation  for  Accidents), 
Metrojiolitan  Water  Companies,  Public  Health  (Scotland), 
Local  Government  Board  Provisional  Orders  (Nos.  3,  11,  12, 
13,  14,  15,  16,  17  and  18),  Pier  and  Harbonr  Provisional 
Orders  (Nos.  3,  4  and  6),  Tramways  Orders  Confii-niation 
(Nos.  1,  2  and  3),  Gas  Orders  Confirmation,  (Nos.  1  and 
2),  Waters  Order  Confiination,  Borrowstounness  Water 
Provisional  Order,  Duntocher  and  Dalmuir  Water  Pro- 
visional Order,  Electric  Lighting  Provisional  Orders  (Nos. 
7,  8,  9,  10  and  11),  Newport  Corporation,  Mersey  Docks  and 
Harbour  Board,  Tuxford  and  District  Gas,  Vale  of  Bheidol 
Light  Railway,  Newry  Navigation,  Deal  and  Walmer  Water, 
Cirencester  Water,  Colne  Corporation,  Newark  Corporation 
Water,  Llandudno  Urban  District  Council,  St.  Neot's  Water, 
Swadlincote  District  Gas.  Alexandra  and  Newport  (South 
Wales)  Docks  and  Railway,  Belfast  Water,  Weston-super-Mare 
Grand  Pier,  King's  Lynn  Coriioration,  Dundee  Corporation, 
East  London  Water,  Leeds  Corporation,  Nottingham  Corpora- 
tion Water,  Great  Yarmouth  Corporation,  Pwllheli  Corporation, 
Weymouth  Water,  Tyne  Improvement,  Tynemouth  Corporation 
(Water),  Gravesend  and  Milton  Water,  East  Warwickshire 
Water,  Glasgow  Corporation  Improvements,  Leicester  Cor- 
poration, London  County  Council  (Money),  New  River  Com- 
pany, Thames  Subway  (Greenwich  toMillwall),  Swansea  Im- 
provements and  Tramways,  Rhymney  Valley  Gas  and  Water, 
Bristol  Extension,  Fylde  Water  (Transfer),  Harrogate  Water, 
Dublin  United  Tramways  (New  Lines),  Dublin  United 
Tramways  (Electrical  Power),  Harrogate  Corporation 
(Water  Transfer),  Nottingham  Improvement,  North  Metro- 
politan Tramways,  Weston-super-Mare  Tramways,  Man- 
chester Corporation,  London  County  Council  (Improvements), 
Southwark  and  Vauxhall  Water,  Coventry  Electric  Tram- 
ways, Kingston-upon-Hull  Corporation,  Highgate  Woods 
Preservation,  London  County  Council  (General  Powers), 
Birmingham  City  Tramways,  Norwich  Electric  Tramways, 
Salford  Corporation,  Cowes  Harbour,  Bradford  Corporation 
Tramways  and  Improvement  and  Colwyn  Bay  and  Colwyn 
Urban  District  Council. 

On  Friday,  Parliament  was  prorogued  until  October  23rd. 


FIRE  PROTECTION  AT  ST.  PANGRAS. 


The  St.  Pancraa  Vestry  are  again  urging  upon  the  London 
County  Council  the  necessity  of  affording  the  parish  greater 
protection  against  fire.  It  is  pointed  out  that  St.  Pancraa, 
with  a  circumference  of  20  miles,  with  90  miles  of  streets 
and  a  population  of  2.50,000,  has  only  two  fire  engine  stations 
— one  in  Camden  Town  and  the  other  in  Kentish  Town. 
Some  time  ago  the  council  proposed  to  acquire  a  site  at  the 
north-east  corner  of  Hampstead-road  and  Drnmmond-street 
whereon  to  erect  a  fire  st.ition,  intimating  at  the  same  time 
their  intention,  as  soon  as  this  station  was  erected,  to  abolish 
the  station  in  Great  Portland-street.  The  vestry  objected  to 
tho  contemplated  site  of  tlie  new  station,  because  it  abutted 
njion  a  busy  main  thoroughfare  where  there  was  considerable 
traffic,  and  as  a  consequence  there  would  be  great  danger  and 
difficiilty  in  the  engines  getting  away  in  case  of  fire.  Further, 
the  vestry  objected  to  tho  abolition  of  the  Great  Portland- 
street  station.  Asked  to  suggest  a  site,  the  vestry  named 
tho  ground  occupiefl  by  the  St.  Pancras  Female  Orphanage 
and  adjacent  shops  in  Hampstead-road.  Nothing,  however, 
was  done  in  the  matter,  and  the  vestry  again  point  out  to  tho 
council  how  inadequ.ately  tho  parish  is  protected  against  the 
dangers  of  fire,  and  ask  what  action  they  are  taking  to  remedy 
tho  deficiency. 


AoGrsT  13,  1897.] 
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The  Opening  of  Highways, 

FOR  HOUSE  DRAINAGE,  WATER  AND  CAS  MAINS,  AND  WATER  AND  CAS  SERVICES. 


by  J.  L.   Hoin.l-:,  A.M.IN»i.t.K. 

1  have  pemsefi  the  remarks  of  Mr.  Hall  in  tlio  imao  of  I 
Ist  January  last,*  and  find  that  his  practice  and  experience  I 
is  very  much  tlie  same  as  my  own. 

Drainage. — I  am  io  favour  of  the  work  of  joining  tho  hoosc  i 
drains  with  tho  sower  beioK  (lone  at  cost  price  by  tho  autho- 
rities, and  the  buildinp  owner  shonld  bo  glad  if  this  were  so, 
as  it  relieves  him  of  any  respunsibility  in  case  of  bad  work- 
manship, ilo.  The  same  method  applies  to  the  waterservices 
aa  is  now  adopted  in  Plymouth  by  the  corjtoration,  and  as 
regards  jfas services  (in  both  Plymouth  and  Stonehouse)  by 
the  gas  company. 

Tho  householder  would  then  have  no  occasion  to  ''break  the 
roads  "  for  repairs,  as  this  would  bo  done  by  the  authorities 
themselves  if  necessity  should  arise. 

In  Stonehonse  (where  1  had  charge  for  more  than  twenty- 
six  years),  situated  between  Plymouth  and  Ucvonport,  and 
having  an  area  of  190  acres  (80  of  which  were  occupied  by 
(rovornment  buildings),  with  a  population  of  15,000,  tho 
occasions  for  breakage  by  private  persons  were  oouiparntively 
very  few,  and  a  uniform  charge  (not  a  deposit)  of  2s.  6d.  was 
made  to  builders,  Ac,  for  breaking  ground  to  repair  water  or 
other  pipes,  fixing  scaffold  polos,  &c.  This  saved  tho  expense 
of  booking  and  subsequent  trouble  of  getting  repayment  of  I 
costs.  ! 

Tho  G;is  Company  are  charired  Is.  per  superficial  yard  of 
macadamised  road  broken,  and  cost  price,  pins  10  i)or  cent.,  for 
all  other  repairs. 

In  Dovonport  the  gas  and  water  companies  are  charged 
48.  per  service  from  main  to  house.  Pitch  paving.  Is.  3d.  per 
yard  super.  (6d.  extra  if  grouted).  Relaying  flagging,  l}d. 
per  foot  snper. 

I  oonoar  in  the  first  jmrtion  of  Mr.  Hall's  recommendations, 
where  the  highway  is  nsed  for  storing  materials  and  obstruct- 
ing the  carriage  and  foot-way,  sometimes  for  an  abnormal 
length  of  time.     I  think  Mr.  Hall's  idea  a  very  good  one. 

By  A.  Ghek.vwood, 
Surveyor  and  Sanitary  Knginoer,  Todmordcn. 
The  problem  Jlr.  Hall  has  to  deal  with   is  a  most  difficult 
one.  and  has  been  a  frnitful  source  of  friction  and  annoy- 
ance to  most  local  authorities.     Perhaps  it  is  not  so  much 
now  as  formerly.     By  most  well-managed  authorities,  whether 
local   councils  or  corporations,  tho  principle   is  fully  recog- 
nised.    When  any  public  road  or  street  has  been  damaged    ' 
by  being  cut  open,  whether  for  gas  or  water  mains,  or  for    , 
any  other  purposes,  the  cost  of  reinstatement  must  be  borne 
by  tho  party   for  whom  the   work  has  been  done,  and  it  is 
nothing  more  than  equitable  that  it  should  be  so.     There  is 
no   class   of  highway  that  suffers    more  severely   from   the 
dilapidations  of  the  plumber  and  his"  handy  man  "  than  streets 
which  have  been  made  good  under  the  Public   Health    Act, 
1875,  and  have  not  been  adopted  by  the  local  authority.  Here 
his  genius  has  full  scope,  and  in  the  course  of  a  few  years  the    > 
streets  are  practically  ruined.     This  is  a  mistake,  as   they  are 
bound  eventually  to  come  upon  the  rates,  and   when  adopted 
after  a  series  of  years  of  neglect  they  require   to  be  almost    ' 
immediately  reconstructed.     It  would,  in  my  opinion,  be  wise 
econom3'  on  the  part  of  local  anthorities  to  adopt  all   streets 
in   the  vicinity  of    populous  centres  when    they  have  been 
levelled,  paved,  flagged,  Ac,  as  required  by  the  Public  Health 
Act,  1875. 

Public  companies  acting  under  statutory  powers  are  much 
more  difficult  to  manage  than  the  private  tradesman.  They 
give  yon  the  noce.ssary  notice  that  they  are  about  to  lay  down 
an  extension  of  their  mains  along  some  road  or  street,  or  that 
they  are  about  to  put  in  new  service  pipes  or  to  repair  some 
main  or  service.  This  must  bo  dono  before  the  work  is  com- 
menced, except  in  cases  of  emergency,  when  the  work  may 
be  commenced  at  once  and  the  notice  given  after,  tho  work 
having  to  be  done  to  tho  satisfaction  of  the  surveyor  and  kept 
in  good  ortler  and  condition  (if  necessary)  for  a  period  of 
twelve  months.  Hero  friction  commences  at  once.  The  ono 
is  aiming  at  daing  the  work  ai  tho  least  possible  cost  to  them- 
selves, the  other  (the  surveyor)  is  anxious  for  the  road  to  be 
efficiently  reinstated,  which,  1  regret  to  say,  is  very  rarely 
done.  Notices  are  sened  and  ignored,  eventually  the  time 
for  repair  lapses,  and  tho  road  ha.s  to  be  made  good  at  the  ex- 
pense of  the  local  authority.  In  this  way  I  haveknown  largo 
sums  of  money  to  be  lost  and  tho  life  and  wear  of  tho  road  to 
bo  very  materially  shortened. 

Next  to  indiscriminate  stripping  and  mixing  of  the  surface 
material  and  foundation  of  the  road  with  the  general  ex- 
cavations, there  is  nothing  more  pernicious  than  tho  "slack" 
filling  of  trenches.  This  not  only  produces  groat  subsidence 
over  tho  trench,  but  a  breaking  away  and  general  subsidence 

•  In  tho  early  part  of  the  year  it  will  l*o  remornb«rod  that  we  published 
tho  results  of  mciuirios  addresfte*!  by  Mr.  Joseph  Hall,  the  boroauh  en- 
gineer of  Chellenhnm,  to  municip'il  enjrineers  in  ^-nrirns  pnrl.s  of  the 
coantry  with  the  viewof  a6c«rtAinmg  the  pmetice  in  different  towns  on 
to  opeainff  the  highways  for  houM^  dniinii(.'o,  water  and  pas  innins, 
and  water  and  ga«  serviocs.  Thct>ubjoct  witsdiseuMe4inourcoluixius, 
aad  the  commtuiic&tione  we  now  trivo  fri"»m  Mr.  H^vlj^  on. I  Mr.  Green- 
wood abooldberevl  io  continuation  of  tho  dtscuMion.  We  regret  not 
hs^'lQ(;  been  able  to  print  thorn  tjcforc.— Ed.T««  Suititok. 


of  tho  roa<l  for  2  or  3  yards  beyond  tho  troncli,  the  whole 
width  of  which  has  to  be  restored  with  good  material,  or 
the  whole  surface  of  the  rua<l  rocoatcd.  It  has  been  found 
that  tho  wearing  life  of  tho  road  may  bo  reduced  two  or 
more  years  in  this  way.  These  objections  hold  good,  more  or 
less,  in  all  districts  where  no  working  arrangement  exists 
between  tho  gas  and  water  companies  and  tho  local  authority, 
and  will  continue  so  unless  tho  Gas  and  \Vator\vorks  Clauses 
Acts  are  stringently  enforced,  which  is  most  distasteful  to 
all  parties  concerned. 

It  is  inlinitely  more  satisfactory  for  the  roads  to  be  roia- 
stated  by  the  local  authority  and  their  officers ;  they  oan  do  it 
better  and  at  less  cost  than  tho  oSioors  of  either  oompany. 
They  have  men  trained  to  the  work,  they  have  the  material 
always  at  hand.  Tho  men  are  constantly  upon  tho  road, 
roadj'  to  do  tho  work  when  and  us  required,  relieving  tho 
officers  of  the  company  from  all  further  care  and  reeponsi- 
hility. 

The  recommendations  of  Mr.  Hall,  for  the  local  authority  to 
undertake  the  cutting  and  filling  of  irenehos  and  the  rein- 
statement of  the  roads,  will  fully  meet  the  objections  to  bad 
workmanship  and  efficient  reinstatement.  I  think,  how- 
ever, when  work  of  this  kind  is  undertaken  it  would  prefer- 
ably be  by  agreement  to  prepayment  by  deposit,  the  work  to 
be  done  at  cost  price,  plus  10  per  cent,  for  tools  and  superin- 
tondence,  with  an  additional  yardage  charged  for  roinstato- 
ment  on  a  scale  based  nix>n  the  cost  price  and  superintendence 
as  before. 

House  Drainage. — When  a  system  of  house  drainage  is  re- 
quired to  be  put  in,  or  tho  old  drains  reconstructed  or  re- 
paired, I  am  of  opinion  it  would  be  preferable  to  have  a  list 
of  competent  authoriseti  contractors,  to  wliom  owner*  of  pro. 
perty  having  drainage  to  be  dono  might  be  referred,  and  in 
ease  of  one  of  them  nsing  improper  materials  or  doing  inferior 
workmanship  his  name  should  be  removed  from  the  list,  but 
no  one  except  a  workman  of  the  authority,  under  tho  direc- 
tion of  the  surveyor,  should  be  permitted  to  cut  into  or  to 
make  any  connection  with  the  sewer,  tho  cost  of  making 
such  connection  to  be  borne  by  the  owner;  notice  to  bo  given 
bv  the  contractor  before  the  work  is  commenced,  and  all 
drains  and  junctions  to  bo  inspected  before  the  work  is  filled 
in.  When  any  owner  of  property  wishes  to  have  his  drains 
examined  or  repaired,  or  new  drains  put  in,  by  the  servantsof 
the  authority,  this  should  alwaj's  be  done  where  practicable, 
and  the  full  cost  of  such  work  be  borne  by  tho  owner,  plus  10 
per  cent,  for  tools  and  superintendence.  In  the  recovery  of 
cost  I  think  it  preferable  to  have  a  book  of  memorandum 
agreements,  which  may  be  signed  and  stamped  for  each  job, 
and  the  recovery  may  be  readily  enforced.  Yardage  for  tho 
reinstatement  of  the  road  to  be  charged  according  to  the 
scale  fixed. 

In  further  considering  Mr.  Hall's  recommendations  there 
appears  to  me  several  objections  to  payment  by  deposit  before 
the  work  is  commenced.  In  tho  first  place,  there  are  many 
people  who  have  a  deep-rooted  objection  .to  payment  in  ad- 
vance. This  may  appear  somewhat  sentimental,  but  it  is  an 
objection  which  it  may  be  prudent  to  recognise  in  promoting 
harmonious  working  between  tho  local  authorities  and  tho 
public.  In  the  next  place,  it  is  impossible  to  estimate  accu- 
rately the  amount  necessary  to  cover  the  cost  of  the  work,  and 
if  in  excess  the  difference  would  have  to  be  returned,  and  if 
too  little,  in  the  absence  of  an  agreement  theremight  be  diffi- 
culty in  recovering  tho  balance.  The  question  of  yardage 
for  surface  damage  would  still  remain  unless  the  account  was 
kept  open  for  six  months  or  until  the  period  of  maintenance 
has  expired,  which  might  inconvenience  local  tradesmen  in 
sending  in  their  bills.  Having  stated  some  of  the  objections 
to  prepayment  by  deposit,  it  should  not,  in  my  opinion,  be  in- 
sisted  upon,  except  in  cases  of  persons  of  migratory  habits, 
the  owners  of  travelling  shows  and  similar  poople,  or  when 
there  are  doubts  as  to  recovery  from  the  person  to  whom  the 
permission  to  0])en  tho  road  has  been  granted. 

The  following  general  regulation  is.  I  think,  preferable,  as 
it  leaves  the  question  of  prepayment  to  the  discretion  of  tho 
surveyor: — 

Before  any  builder,  gas-fitter,  plumber  or  other  jwrson  be 
jwrmittod  to  open  any  highway  ho  rIihU  obtain  the  consent 
of  tho  local  authority,  and  shall  at  the  same  time  sign  an 
agreement  to  pay  the  cost  of  the  reinstatement  of  tho  road, 
or  deposit  the  amount  ncconling  to  tho  scale  fixed  by  the 
authoritv,  the  wtirk  to  bo  done  to  tho  satisfaction  of  the  sur- 
veyor,  who  shall  have  power  to  withdraw  or  cancel  the  per- 
mission to  open  tho  road  if  he  finds  out  tlio  work  is  not  being 
efficiently  carried  out  or  incompetent  workmen  are  being 
employed,  a  firo  and  watchman  to  bo  provide*!  if  the  work  is 
left  open  or  in  any  other  way  dangerous  after  sunset.  Notices 
to  bo  given  of  the  commencement  and  completion  of  the 
work. 

This  regulation  would  permit  the  surveyor  tonndortaka  the 

opening  of  tho  road  for  private  owners  and  tradesmen  when 

requested  to  do  so,  but  it  shonld  bo  by  agreement,  and  the 

basis  of  charges  shnuhl  be  the  same  as  for  hous<>  dnupago. 

Wo  arc  t(uable  to  prcaoribo  regulations  as  to  :  he  i^>ningof 
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highways  by  gas  and  water  companies  having  statutory 
powers,  as  they  have  already  been  made  for  us,  but  they  do 
not,  in  my  opinion,  work  satisfactorily.  The  most  feasible 
solution  of  the  question  is  by  agreement,  and  the  basis  of 
charges  and  other  conditions  should  be  the  same  as  applied 
to  private  owners  and  tradesmen  where  this  cannot  be  done. 
The  other  alternative  is  for  the  local  authority  to  strictly  en- 
force the  Gas  and  Waterworks  Clauses  Act,  which  will  in  the 
end  secure  the  efficient  reinstatement  of  the  roads,  and  in 
most  cases  the  companies  will  comply  before  they  will  have 
the  Act  enforced  against  them. 

In  adopting  a  scale  of  charges  for  damage  to  the  roads  it 
will  of  necessity  not  be  the  same  in  every  district,  us  the 
cost  of  materials  and  construction  are  variable.  The  great 
range  and  variation  in  the  amount  charged  by  the  different 
authorities  for  this  work  are  evidences  of  this,  and  I  would 
suggest  that  the  roads  and  footways  witliin  the  district  of 
any  local  authority  which  arc  repairable  out  of  the  rates  be 
classified  according  lo  their  construction,  with  a  statement 
of  the  cost  per  yard  of  the  construction  of  each  class  of 
roade.  The  charge  per  yard  for  reinstatement  is  to  be  the 
same  as  the  cost  per  yard  for  oon.strnction,  with  20  per  cent, 
added  for  tools  and  superintendence,  and  the  extra  labour  in 
patching,  as  it  is  always  more  costly  than  general  work. 

In  paved,  flagged  or  tiled  work  all  new  materials  required 
should  be  charged  as  extra  to  the  scale,  as  ordinarily,  with  the 
exception  of  tar  paving,  the  charge  for  reinstatement  would 
be  little  more  than  labour  only.  In  measuring  up  the  work 
no  trenoh  should  be  taken  at  a  less  width  than  3  ft.,  and 
when  it  "exceeds  that' Width 'the  -vVhole  superficial  area  should 
bQ  taken; 

-While  leaving  ft  optional  for  the  local  aflthority  to  uirder- 
take  tbD  catting  and  filling  of  trenches,  I  may  be  permitted 
to  reiterate  that  I  am  strongly  of  opinion  that  the  final  re- 
instatement of  the  roads  should  be  done  by  the  servants  of 
the  authority,  with  yardage  charge  for  damages,  whether  the 
roads  have  been  injured  in  the  laying  of  gas  or  water  mains 
or  in  making  connections  for  private  owners. 

'     SUGQKBTKD    REGCtATIONS    AS    TO    THE    OPENING    OF    HlGH- 
WAYS    FOR    THE    LAYING    OF    GAS    AND    WATER 

Mains,    Gas   and    Water    Services,    and    for    the 
Construction  and  Repair  on  House  Drainage. 

1.  That  the  surveyor  have  authority  to  undertake  the 
opening  of  the  roads  for  the  laying  of  gas  and  water  mains, 
or  gas  and  water  services,  when  required.    SecHeg.  9. 

2.  That  the  surveyor  keep  a  list  of  competent  authorised 
contractors  for  the  construction  and  repair  of  house  drain- 
age, to  whom  owners  of  property  having  drainage  to  be  done 
may  be  referred,  and  in  case  of  improper  workmanship  or 
materials  his  name  shall  bo  removed  from  the  list.  Notice 
to  be  given  by  the  contractor  before  the  work  is  commenced, 
and  all  drains  and  junctions  to  be  inspected  by  the  sur- 
veyor or  his  assistants  before  they  are  covered  up. 

.■?.  That  no  one,  except  a  servant  of  the  corporation  or 
council  under  the  direction  of  the  surveyor,  shall  be  per- 
mitted to  cut  into  or  make  any  connection  with  the  sewer, 
the  full  cost  of  making  such  connection  to  be  borne  by  the 
owner. 

i.  That  when  any  owner  of  property  wishes  to  have  his 
drains  examined  or  repaired,  or  new  drains  put  in,  by  the 
servants  of  the  corporation  or  council,  it  shall  be  the  duty  of 
the  surveyor  to  undertake  the  work.     Src  Reg.  0. 

5.  That  no  builder,  plumber,  gasfitter  or  other  person  shall 
be  permitted  to  open  any  highway  without  first  obtaining 
the  consent  of  the  authority.  In  making  the  application  he 
shall  state  the  place  and  time  when  the  work  will  be  com- 
menced, and  shall  sign  an  agreement  to  pay  the  cost  of  re- 
instating the  road,  or  deposit  the  amount  according  to  the 
scale  fixed  by  the  Highway  Committee. 

The  work  of  opening  the  road,  storing  of  materials,  re- 
filling of  trenches  and  the  restoring  of  the  surface  of  the 
road,  to  be  done  to  the  satisfaction  of  the  surveyor,  who 
shall  have  power  to  withdraw  the  permission  to  open  the 
road  if  he  fears  the  work  is  not  being  fffioiently  executed  or 
incompetent  workmen  are  being  employed. 

6.  That  a  fire  and  watchman  be  provided,  when  the  work 
is  left  open  or  in  any  other  %vay  dangerous,  between  sunset 
and  sunrise. 

7.  That  the  reinstatement  of  the  roads  damaged  by  gas 
and  water  companies  having  statutory  powers  be  by  agree- 
ment. The  charges  and  conditions  to  be  the  same  as  for  private 
owners.  Where  no  agreement  exists  the  Gas  and  Water- 
works Clauses  .\ct  to  be  strictly  enforced. 

8.  That  all  work  undertaken  by  the  authority  and  not 
chargeable  to  the  rates,  except  work  done  uiuUr  sec^g.  23,  3ti, 
and  \r,0  of  the  Public  Health  Act,  shall  be  by  agreement. 
The  surveyor  to  keep  a  book  or  books  of  nicmorandum  ngree- 
mnnts  for  this  purpose,  the  cliarge  for  such  work  to  be  its 
f^iU  cost,  plus  10  per  cent,  for  tools  and  supcriutondenco. 

9.  The  scale  of  charges  for  the  reinstatement  of  the  high- 
ways to  be  the  cost  per  square  yard  of  the  original  construc- 
tion of  the  work  damaged,  with  20  per  cent,  added  for  tools, 
Buperiutendence  and  extra  cost  in  patching  all  damaged 
setts.  Channolp,  curbs,  flags  and  tales  to  be  charged  as 
6»tra  to  the  scale. 

10.  In  measuring  up  the  work  no  trench  mast  bo  taken  at 
less  than  3  ft.  ■<nde,  and  where  it  exceeds  that  width  the 
whoi"  (inpnrficiat  are*  must  fee  taken. 


NoTB  A. — Prepayment  by  deposit  not  to  be  insisted  upon 
except  in  the  case  of  persons  of  migratory  habits  or  where 
doubt  may  exist  as  to  the  recovery  of  the  cost  of  the  work. 

Note  B. — Below  is  given  the  estimated  fair  cost  per  yard 
for  the  reinstatement  of  different  kinds  of  roads,  which  will 
vary  more  or  less  in  each  district  according  to  the  mode  of 
construction  and  the  cost  of  the  matarials.  Xot  including 
damaged  flags,  setts,  Ac:  Binder  and  gravel  roads,  4d.  per 
square  yard  ;  Limestone  chippings  ditto,  8d.  per  square  yard  ; 
macadam  roads  in  local  grit  stone,  9d.  per  square  yard ; 
macadam  roads  in  local  limestone,  9d.  per  square  yard ; 
macadam  roads  in  Welsh  stone,  Is.  6d.  per  square  yard; 
common  paving,  Is.  per  square  yard;  tar  paving,  23.  per 
square  yard;  asphalte.  Is,  6d.  per  square  yard;  flagging,  Is. 
per  square  yard;  tiling,  6d.  per  square  yard;  Limmer 
asphalte,  prime  coat ;  Val  de  Travers,  prime  cost ;  and  grano- 
lithic, prime  cost.  The  average  cost  is  Is.  per  square  yard, 
which  is,  I  believe,  the  price  paid  by  Manchester  (to  the 
authorities  supplied  by  them  with  gas  and  water)  for  the  re- 
instatement of  all  classes  of  roads  damaged  by  them  in  lay- 
ing their  gas  and  water  mains. 

Is'oTE  G. — To  the  estimated  fair  cost  2s.  per  square  yard 
must  be  added  for  roads  jiaved  on  concrete  foundations. 


MUNICIPAL  WORK  IN  BIRMINGHAM, 

■  Several  memorials  have  been  received  by  the  Public  Works 
Committee  urging  the  necessity  of  providing  lavatories,  &o., 
for  women  in  the  central  parts  of  the  city,  and  also  suggest- 
ing the  construction  of  such  conveniences  in  the  Old-square 
and  the  Btilt-ring.  The  committee,  therefore,' in  their  last  re- 
port recommended  the  council  to  authorise  the  carrying  out 
of  these  works,  tho  estimated  cost  of  which  is  £4,000.  This 
sum  includes  the  making  of  connections  with  drains  and 
with  the  gas  and  water  mains.  The  committee  have  obtained 
returns,  and  find  that  in  Manchester  tho  lavatories,  &c.,  earn 
a  nett  profit  of  about  £360  per  annum. — Arrangements  have 
been  made  with  tho  owners  of  land  required  for  the  im^jrove- 
ment  of  Highfield-road,  Saltley,  so  that  tke  width  will  be  in- 
creased from  11  yards  to  14  yards.  Chorrywood-road,  which 
is  in  the  same  district,  is  to  be  widened  and  improved,  at  an 
estimated  cost  of  £1,400.  The  alteration  will  be  effected 
between  Fordrough-lane  to  a  point  near  Denbigh-street. 
Lord  Norton  has  suljmitted  plans  and  also  agreed  to  give  up 
2,204  square  yards  of  land  on  condition  that  the  council  give 
672  yards. — The  cit}-  surveyor  has  been  instructed  to  make  a 
footpath  in  Church-road,  Saltley,  between  Adderly-road  and 
the  church,  at  a  cost  of  £20.5,  and  to  pave  the  footway  in 
Glover's-ro.id  between  Whitmore-road  and  Gulden  Hillock- 
road,  at  an  estimated  cost  of  £120.  The  Pershore-road  is  to 
be  partly  widened  at  an  estimated  cost  of  £200.  A  new 
sewer  and  surface-water  drain  has  been  constructed  in  connec- 
tion with  the  Saltley  eastern  intercepting  sewer.  The  cost  of 
this  work  is  estimated  at  £750. — The  paving  of  Stafford-street 
with  wood  and  of  Sumner-row  with  granite  will  be  proceeded 
with  shortly,  as  will  Sumnei--lane,  Steelhouse-lane  (when 
wideued)  .ind  Congreve-street  with  wood.  Great  Tindal- 
street  will  also  be  commenced,  and  will  be  paved  with  granite. 
The  committee's  report,  which  is  for  the  quarter  ended  27th 
July,  w.as  adopted  at  the  last  meeting  of  the  ciHmcil. 


TWO  INTERESTING  STRUCTURES. 

The  new  members'  stand  just  completed  at  the  St.  Law- 
rence cricket  ground  for  the  Kent  County  Cricket  CInb  was 
erected  in  the  short  space  of  four  weeks,  ready  for  the  Can- 
terbury- cricket  week,  by  the  Blackwall  Galvanized  Iron  Com- 
p.any,  Limited,  of  4  Corbet-court,  Gracechurch-street,  B.C. 
It  is  a  substantial  structure,  containing  an  upper  floor,  and 
when  full  will  accommodate  1,000  persons.  The  framing 
consists  of  steel  joist  uprights  firmly  bedded  in  concrete,  and 
steel  joist  floor  and  roof,  the  whole  being  well  braced  with 
angle  steel  rails.  The  old  earth  banked  tiers  arc  left  for  the 
accommodation  of  members  on  the  ground  floor,  and  the  tiers 
on  the  upper  floor  are  constructed  of  timber.  There  arc  two 
staircases  leading  to  the  upper  floor,  and  the  seating  nccom- 
modation  is  divided  into  two  sections,  each  being  approached 
by  a  centre  gangway,  and  a  gangway  leading  tho  whole 
length  of  the  stand.  The  framing  of  the  upper-floor  tiers  is 
entirely  screened  by  curved  galvanised  corrugated  sheets 
placed  between  the  steel  joists.  The  roof,  back  and  ends  are 
covered  with  Blai-kwall  brand  galvanized  corrugated  sheets, 
and  the  front  is  part  covered  with  serrated-edge  sheets,  Sur- 
mounted with  a  timber  handrail.  Additional  ventilation,  if 
reqnired,  sbcmld  f  lie  weather  prove  exceptionally-  hot,  is 
obtaineil  from  tho  Blackwall  Company's  swing  pattern  vent 
sheets,  worked  by  iiulleys  and  cords  for  those  in  the  roof,  and 
by  quadrant  bars  for  those  fitted  to  tho  back  and  ends. 

The  same  firm  are  also  responsible  for  the  langer  beer  hall 
at  the  Victoria  Era  Exhibition  at  Earl's  Court.  This  garden 
restaurant  and  ball  form  a  bright  and  pleasant  lounge,  with  a 
touch  of  quaint  character. 


Warniinster. — A  Local  Government  Board  inquirj-  has  been 
held  into  an  application  for  sa'ndtion  to  a  loau^cif  £320  foTthe 
ptirpose  ot  connecting  another  sp'rirtg  to  th?  T.TtVerworks^    .. 
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River  Pollution  at  Weardale. 


At  the  request  of  the  Woaidalc  Rural  Disirict  Council,  Mr. 
W.  M.  Kpfflestone,  the  surveyor,  prepared  n  report  Bomr  time 
ago  with  respect  to  tlio  alle),'eil  pollution  of  the  river  Wear  from 
villaffo drainage  within  that  purtof  their  di8trictcomi)ri8iiig  the 
liarieh  of  St<'inhope.  Mr.  EBKl>^Btone  first  refers  to  a  report,  pre- 
pared hy  the  county  inspector,  in  which  attention  is  called  to 
ten  points  where  sewage  from  villages  is  said  to  imllnto  tho 
river  Wear.  With  ono  exception  none  of  these  villages,  he 
said,  have  boon  seworod  by  the  conncil.  The  principal  part 
of  tho  old  drains  now  in  existence  were  constructed  of  stone 
to  carry  off  flood  and  surface  road-water,  and  i  hese  lia\'0  from 
time  to  time  been  utilised  for  slop-water  by  the  occupiers  of 
neighbouring  dwelling  houeea.  At  several  places  all  the 
drains  empty  into  the  river  Wear,  or  into  streams  which 
eventually  join  the  river.  Only  three  villages  have  been 
Boivcred  by  tho  council.  Mr.  Egglestono  points  out  that  (1)  old 
and  primitive  stone  drains  existing  in  villages  are  very  insani- 
tary and  unsatisfactory  ;  (2)  that  the  putrid  eewago  from  old 
drains  enterine  the  river  Wear  must  have  greater  pollution 
properties  than  if  it  had  been  fresh  sewage  from  properly 
constructed  sanitary  pipe  sowers;  and  (3)  that  fresh  sewage 
from  small  villages,  if  run  into  the  centre  of  river  streams 
and  through  watertight  ami  ventilated  pipe  sowers,  would 
practically  causo  no  nuisance,  and  the  pollution  would  be 
infinitesimal  compared  with  the  foul  rivers  of  nianufaoturing 
districts. 

TIIK  ElVKR  POLLUTION  PRE7KNII0N  ACTS, 
Mr.  Egglestone  remarked,  were  not  based  upon  such  streams 
as  tho  upper  part  of  the  rivor  Wear,  but  on  the  reports  and 
results  of  various  Royal  Commissions  appointed  to  inqnire 
into  tho  subject  of  pollution  of  such  rivers  as  tho  Aire  and 
Calder  and  the  Irwell  and  .Mersey.  In  these  reports  arc 
found  such  passages  as  this — "  and  by  the  flowing  in,  to  the 
amount  of  very  many  millions  of  gallons  per  day,  of  water 
poisoned,  corrupted  and  clogged  by  refuse  from  iron  and 
chemic.ll  works,  dyeing,  scouring,  and  fulling  worsted  and 
woollen  stuffs,  skin  cleansing  and  tanning,  slaiighterhouse 
garbage,  and  the  sewage  of  towns  and  houses."  The  river 
pollution  at  Weardale.  which  boars  no  comparison  to  this 
gross  pollution,  is  divided  into  four  heads:  (1)  the  wash  or 
"  hush  "  from  lead  or  iron  pipes ;  (2)  the  flood- wash  from  the 
surface  of  the  land ;  (3)  goneral  refuse  and  household  waste  ; 
and  (4)  domestic  sewage.  On  the  first  two  Mr.  Egglestono 
was  not  called  upon  to  report.  In  respect  to  the  third,  a  good 
deal  of  iirevcntable  pollution  finds  its  way  into  the  river 
Wear  from  general  refuse  and  household  waste.  Lastly,  the 
district  under  consideration  being  a  non  water-closet  district, 
and  being  clear  of  chemical  works,  woollen  and  other  manu- 
factures, tho  domestic  sewage  is  principally'  slop-water 
sewage,  and  it  is  necessary  to  consider  briefly  the  volume  of 
the  rainfall  and  that  of  sewage  among  other,factors  in  order  to 
determine  the  amount  of  river  pollution  in  the  Stauhopo  part 
of  the  district. 

RAI.NFALl   ANIl    POLLCTIOV. 

The  area  of  Stanhopo  parish  is  61,000  odd  acres,  and  this 
area  forms  the  water  basin  of  the  upper  reaches  of  the  Wear. 
The  annual  rainfall  in  the  jiarish  last  year  was  estimated  to 
be  at  least  40  in.  If  1  in.  of  rain  represents  101  tons  of  water 
per  acre,  a  year's  rainfall  would  thus  amount  to  246, .500.0(10 
tons.  It  is  considered  that  about  two-thirds,  or  164,300,000 
tons,  is  tho  amount  of  water  which  passes  out  of  the  parish 
along  the  bed  of  tho  river  Woar.  The  sewage  pollution 
would  bo  to  a  certain  extent  in  proportion  to  the  amount  of 
river  w.iter  into  which  the  sowago  enters.  Tho  population 
of  tho  parish  at  the  last  census  was  7,167.  If  we  take  throe- 
fourths  of  this — namely,  5,374 — as  sending  scw.age  into  tho 
river  Wear,  it  will  be  found,  says  the  report,  to  be  a  most 
liberal  allowance  within  the  limits  of  that  part  of  tho  council's 
district  under  consideration.  The  water  supply  generally 
regulates  the  flow  of  sewage,  and  10  gallons  of  w.iter  per  head 
per  day  is  considered  n  fair  allowance.  This  would  mean 
three-fourths  of  tho  population  contributing  .■>3,740  gallons 
per  day  to  the  river,  without  cousidering  evaporation.  This 
amount  of  sewage  means  240  tons  per  day,  or  87,60;)  tons  per 
year.  If  tho  volume  or  bulk  of  river  water  is  considered 
with  tho  volume  or  bulk  of  sewage  from  the  above  figures,  it 
is  found  that  it  is  in  the  proportion  of  1  ton  of  sewage  to 
1,875i  tons  of  rivor  wator.  which  rejirosents  0(1533  per  cent, 
of  sewage,  or  nearly  .i„V,j'h  part  of  sewage  to  1  part  of  river 
water. 

The  question  of  standards  of  pollution,  Mr.  Egglestono  pixi- 
cecds,  has  been  considered  in  America  by  the  engineer  to  the 
Massachusetts  State  Board  of  Health,  who,  after  thorough 
investigation,  has  como  to  the  conclusion  that  when  sewage 
amounts  to  less  than  vK.'''.  ^  '^  8  per  cent.,  of  the  river  water, 
then  it  may  bo  admitted  in  its  raw  state  into  the  rivor. 
According  to  the  figures  given  above,  tho  Wear  in  the  Stan- 
hopo  district  will  bo  (iftoen  times  purer,  or  fifteen  times  loss 
polluted,  than  tho  standard  given  by  Mr.  Stearns,  the  engineer 
above  mentioned.  The  self-purification  of  the  river  Wear 
should  not  be  overlooked,  not>vithstanding  that  tho  Royal 
Commission  on  River  Pollution  were  of  opinion  that  there 
was  no  ri\-er  long  enough  iu  England  to  purify  itself  if  onoe 
polluted.  This  viexv,  however,  from  the  great  uttection  i:i\cn 
to  tti*  nVil^ffl  in  r'e(>>i^  y'ear*  Ky  tlio  chemifl,  Mnlffgitt  ii>id 


Sanitarian,  in  now  const'J'-rubiy  uiodified.  The  Wear  during 
the  first  12  miles  of  its  course,  or  that  part  within  the  parish 
of  SiauliO|)e,  is,  it  is  claimed,  admirably  adapted  for  self-puri- 
fication, as  it  bears  no  comparison  to  tho  pond  or  lake  like 
character  of  many  dead- running  rivers.  Krom  the  head  of 
the  Wear  to  the  eastern  boundary  of  tho  parish  tho  stream 
falls  about  090  ft.,  or  49  ft.  per  mile.  Considering  the  con- 
tinuouH  rush  over  rock  and  stone,  presenting  a  large  wat«r 
surface  over  and  over  again  to  the  pure  air,  every  facility  is 
given  by  agitation  and  free  exj>o8uro  to  the  atmosphere  for 
the  water  of  the  river  to  receive  or  absorb  the  purifying 
oxygen  in  the  air.  It  is  admitted  that  a  river  to  be  self-puri- 
fying must  contain  oxygen. 

Attention  is  drawn  to  tho  fact  that  Wolsingham  (with  a 
population  of  2.000),  which  forms  part  of  the  council's  district 
and  adjoins  .Stanhope,  contributes  practically  no  sewage  to  the 
Wear.  The  sewage  is,  without  either  settling  tanks,  the  use 
of  chemicals  or  other  appliances,  sent  on  to  5  acres  of  land, 
which  purifies  it  by  intermittent  downward  filtration  and 
gives  out  a  clear  effluent  to  the  river  Wear.  Taking  last 
year's  rainfall  at  38  in.,  it  represents  over  80,000,<XX»  tons 
of  water,  and  if  two-thirds  pass  into  the  Wear,  it  thus  receives, 
sewage  free,  53,700  tons  of  water  to  farther  dilute  and 
purify  the  stream,  being  about  one-third  more  water  added 
without  sewage.     The  question  of 

THK    SELF-PIRIFICATION    OF    RIVFRS 

may  bo  an  open  one,  but  it  has  been  stated,  sayi  the  report, 
that  the  river  Isar  so  completely  purifies  the  sewage  from  tho 
town  of  Munich,  with  its  300,000  inhabitants,  that  a  few 
miles  down  river  there  w.ag  no  pollution  at  all,  and  I'ctten- 
kofer,  who  investigated  tho  matter,  is  of  opinion  that  no 
pollution  will  be  cau8o<l  if  the  sewage  discharged  into  thi« 
river  does  not  exceed  6  7  per  cent,  of  tho  river  water.  An  in- 
teresting case  bearing  on  the  point  of  self-purification,  which 
was  given  by  Prof.  Franklin,  is  quoted.  "  As  regards  the 
changes  in  the  bacterial  contents  of  river  water  daring  it« 
flow,"  says  the  Professor,  "  I  had  a  particularly  faronrabla 
opportunity  some  yeai^  ago  of  studying  tBis  poiAt  In- connec- 
tion with  the  river  Dee,  in  which  my  examination  extended 
over  a  distance  of  40  miles.  Above  Braemar  the  Dee  was 
found  to  yield  only  88  microbes  per  cubic  centimetre  ;  after 
receiving  tho  sewage  of  Braemar,  however,  the  number  went 
up  to  2,829  per  cubic  centimetre,  whilst  some  miles  further 
down  the  nnmber  had  fallen  to  1,139 ;  below  another  point, 
wliere  some  more  sewage  had  gained  access,  the  nnmber  nise 
to  3,780,  whilst  some  miles  ftirther  down  it  again  fell  to  938  ; 
with  fresh  access  of  sewage  it  rose  to  1,860  per  cubic  cetiti- 
metro,  lower  down  again  falling  to  950  microbes  per  cubic  centi- 
metre. The  river  Dee  thus  aftords  a  most  striking  example  of 
repeated  pollution  and  repeated  restoration  of  a  stream  to  a 
state  of  comparative  bacterial  purity.  But  one  of  the  most 
interesting  foattires  of  this  experiment  was  the  circumstance 
that  the  absolute  amount  of  polluting  material  gaining  access 
to  the  stream  at  the  several  points  was  so  small  that  it  wa« 
not  detectable  by  chemical  analysis  at  all,  although  so  dis- 
tinctly indicated  by  the  far  more  delicate  bacteriological  ex- 
amination." In  Mr.  Egglestone's  opinion  it  is  conclusive 
that  in  sewage,  whether  run  on  to  land  or  through  artificial 
filters,  or  placed  into  rapid  running  rivers.  Nature  sets  to  work 
with  her  organisms  and  breaks  up  the  sewage  and  purifies  it 
by  nitrification.  In  closing  his  report  Mr.  Egglestone  ap- 
pended the  following 

CONCLCSIONS   ANli    RKC0MMRNDATI0N8. 

(1)  That  part  of  tho  river  Wear  which  passes  through  the 
parish  of  Stanhope  does  not  appear  to  bo  polluted,  as  the 
amount  of  domestic  scwago  sent  into  tho  river  is  so  small 
and  the  characteristics  of  tho  river  bed  so  admirably  adapted 
for  self-purification.  (2)  Whether  or  not  the  rivor  is  pol- 
luted by  a  large  or  small  amount  of  sewage,  the  question  re- 
mains the  same,  for  the  Uiver  Pollntion  Prevention  .\cts  of 
1876  and  1893  point  out  that  every  person  who  permits  "  any 
sewage  matter"  to  be  carried  into  a  stream  coitimita  an 
offence  against  tho  Act.  (3)  Having  regord  to  tho  public 
health,  the  conncil  are  recommended  to  sewer  all  the  villages 
by  watertight  and  ventilated  sanitary  pipe  sewers,  provided 
with  appliances  for  flushing,  and  to  purify  tho  sowoge  after 
passing  ihrouu'h  the  sewers  by  intermittent  downward  filtra- 
tion on  lanil,  for  the  Public  Health  Act,  1S75,  as  well  as  th» 
River  Pollution  Prevention  .\et8,  prohibits  tho  discharge  of 
sewage  into  streams.  (4)  Tho  council  are  further  recom- 
mended to  provide  all  populous  villages  with  rubbish  aud 
domestic  waste  "tips,"  and  to  adopt  sec.  47  of  the  Publio 
Ilcalth  Acts  Amendment  Act,  1890,  which  prohibits  "  cinder*, 
ashes,  bricks,  stone,  mbbibli,  dust,  filth,  or  other  matter  which 
is  likely  to  cause  annoyance,"  from  being  doi>osited  in  any 
river,  stream  or  watercourse. 

.\hont  the  middle  of  lost  month  tho  Health  Ci>mmittee  of 
tho  Durham  County  Council,  with  a  nnmber  of  members  and 
officers  of  tho  Weanlnle  Uural  District  Council,  iuolnding  Mr. 
Egglestono,  made  an  inspection  of  that  part  of  the  river 
Wear  within  the  conncil's  district.  Dnring  tho  day  the  party 
insiK-rted  the  villages  of  Wearhead,  West  Black  Dene,  Idm> 
hopobnrn,  St.  .Tohn's  Chapel,  Daddryshields,  Wcstgnte,  Eaat. 
gate  and  t>tuphotfe.  On  t  ho  retnra  journey  eonio  of  tb« party 
pot'e'e'dt'fl  fo  Woliing'hain  and  iB*|i>ct¥d  tWfe  iw'iA^  fell. 
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The  Editor  will  be  pleased  to  anstoer  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  headdressed  to  "  The  Latv Editor," at  the  Offices  of 


QUERIES  AND  REPLIES. 

Officers  of  Local  Authority  :  Dismissal  :  Co.mpknsation  : 
Public  Health  Act,  1875,  sec.  189.—"  A  Constant  Reader 
of  The  Surveyor"  writes:  In  January,  189-i,  I  was  appointed 
by  the  X.  Improvement  Commissioners  surveyor,  inspector 
of  nuisances  and  collector  of  the  improvement  rate,  at  the 
following  salaries— rij.,  snrveyor,  £25  ;  inspector  of  nuisances, 
£30;  collector  of  improvement  rate,  £30;  together,  £85  per 
annum.  It  was  also  agreed  that  I  should  do  private  work  as 
architect,  &c.  When  the  Local  Government  Act,  189-1,  came 
into  force  the  local  authority  became  the  urban  district 
council.  During  1895-6  I  did  extra  work  for  the  council 
amounting  to  £87  14s.  6d.,  which,  with  the  exception  of  £6, 
they  have  paid  (I  have  not  asked  for  payment  of  the  last 
item  as  yet).  At  the  last  meeting  of  theconncil  they  decided 
that  the  person  appointed  to  the  three  offices  shall  devote  the 
whole  of  his  time  to  the  work  of  the  council,  at  a  salary  of 
£120  per  annum,  and  he  must  not  undertake  any  other  em- 
ployment. I  shall  esteem  it  a  great  favour  if  yon  can  help 
me  in  the  following  questions  :  (1)  Can  the  council  discharge 
me  at  the  end  of  my  present  year  without  notice  ?  the  offices 
of  collector  and  inspector  of  nuisances  are  annual  appoint- 
ments ;  (2)  can  they  discharge  me  as  surveyor,  seeing  there  is 
no  limit  to  the  appointment,  which  was  sanctioned  by  the 
Local  Government  Board  ?  (3)  if  discharged  as  snrveyor,  can 
I  claim  compensation  under  the  Local  Government  Act  ? 
Kindly  note  tliat  the  salary  they  offer  is  £8  178.  3d.  per  annum 
less  than  the  average  they  have  paid  me  including  extra  work. 
As  regards  the  appointment  of  inspector  of  nnisances,  I  presume  that 
half  the  salary  is  payable  by  the  county  council  under  sec.  24  of  the  Local 
Govemment  Act,  1888.  If  so,  the  regulations  of  the  Local  Government 
Board  apply,  under  which  an  officer  cannot  be  removed  without  the 
consent  of  that  board,  and  in  case  of  there  being  any  change  in  the 
duties  or  salary  of  an  officer,  and  his  declining  to  actiuiesce  therein,  he 
may  be  dismissed  by  six  months'  notice  with  the  consent  of  the  same 
board.  The  other  appointments  appear  to  be  determinable  by  the  local 
authority  at  their  pleasure,  under  sec.  189  of  the  Public  Health  Act, 
1875,  and  without  compensation. 


Combined  Drainage.-"  Surveyor "  writes:  I  have  read 
with  much  interest  your  report,  under  "  Law  Notes,"  of  the 
case  of  Seal  v.  Merthyr  Tydjil  District  Council.  I  gather 
from  the  remarks  of  the  learned  judge  that  eo  long  as  a  com- 
bined drainage  is  within  private  property  in  the  same  curti- 
lage it  may  be  considered  a  private  drain,  but  upon  its  con- 
nection with  a  public  sewer  in  a  public  road  it  then  becomes 
a  sewer  vested  in  the  local  authority.  As  I  have  at  present 
to  advise  my  committee  upon  two  cases  of  combined  drainage, 
there  is  one  point  I  should  like  to  be  perfectly  clear  about— ' 
viz.,  "In  case  (1)  a  man  built  ten  cottages  and  made  one 
drain  to  intercept  the  whole,  this  intercepting  drain  or  sewer 
is  carried  along  a  private  street  till  it  joins  the  borough  sewer. 
The  ten  houses  have  been  sold  and  are  now  owned  by  four 
owners  respectively,  (a)  Is  this  combined  drainage  from 
this  fact  vested  as  a  sewer  in  the  rural  district  council,  not- 
withstanding the  council  have  not  taken  over  the  road  under 
the  Public  Health  Act  ?  (b)  If  so,  are  the  council  responsible 
for  the  length  of  sewer  in  the  street  only,  or  for  the  portion 
picking  up  the  connections  in  the  private  propertv  ?  In  case 
number  (2)  there  is  a  large  preparatory  school  in  a  village 
within  this  district.  This  village  has  a  system  of  sewerage,  but 
the  position  of  the  scliool  prohibits  its  connection  owinc  to 
the  levels.  Therefore,  some  years  ago  a  9-in.  drain  was  laid 
by  the  power  of  the  school  a  distance  along  the  main  road 
(say  200  yards),  which  received  on  the  north  side  the  whole 
of  the  drainage  from  the  school  proper,  the  kitchens,  stables, 
and  a  master's  house  and  a  cottage,  all  within  the  same  cur- 
tilage ;  but  the  owner  of  the  school  allowed  an  owner  of  a 
house  on  the  south  side  of  the  road  to  connect  about  midway 
in  the  length  running  along  the  road.  Therefore,  I  take  it,  this 
made  it  a  public  sewer;  but  the  outfall  of  this  sewer  is  on  the 
land  of  the  owner  of  the  school,  where  he  treats  it  by  irriga- 
tion so  as  not  to  create  any  nuisance.  Now,  how  much  of  the 
sewer  is  vested  in  the  local  authority  ?  The  whole  portion  in 
the  road,  or  the  portion  where  the  owner  of  the  south  side 
joins  to  where  it  returns  into  the  private  ground  of  the  owner 
of  the  school  ? 

As  I  have  frequently  had  occasion  to  point  out,  the  law  of  "  combined 
drainage"  is  in  process  of  evolution.  In  none  of  the  enactments  deal- 
ing with  thissubject  does  the  Parliamentary  draughtsman  appear  to  have 
had  an  acquaintance  with  the  actual  practical  details  of  the  matter  • 
and  the  consequence  is  that  in  applying  the  statutory  provisions  to 
actual  farts  cnnsideiable  difficulty  is  experienced,  and  the  aid  of  the 
Coiirta  has  to  be  invoked  to  interpret  the  vague  and  general  expressions 
of  the  legislature.  In  the  MertliyrTyrtlil  case  Jlr.  Justice  Cttvo  took  thn 
practical  and  common-sense  ground  that  the  "  single  private  drain  " 
mentioned  in  sec.  19  of  the  Public  Health  Act,  1890,  must  mean  a 
drain  constructed  m  private  ground  to  which  the  public  has  no 
access,  the  intention  being  that  the  public  are  to  bo  relieved  from 
paying  for  that  which  they  arc  not  allowed  to  uto.  But  this  does 
not  altogether  dispose  of  the  difflcultios  of  the  subject,  because  the 
question  whether  or  not  the  public  are  allowed  to  use  a  particular  drain 
dopcnde  upon  the  (jucrtioa  whether  or  uot  it  le  a  ^mblic  eewer.    So  that 


The  Surveyor.  Where  possible,  copies  of  local  Acts  or  docu- 
ments  referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ini  only. 


we  get  into  a  sort  of  circle,  thus  :  queitiott.—"  Is  this  a  public  sewer  or 
a  private  drain?"  Jiisirn-.— "  It  is  a  public  sewer  if  the  public  have 
the  right  to  use  it,  otherwise  It  is  a  private  drain."  And,  again,  Queiiion. 
—  '  Have  the  public  a  right  to  use  this  drain  ?"  Ai:ni-fr.—"  Yes.  if  it  is  a 
public  sewer,  but  not  so  if  it  is  a  private  drain  f"  The  learned  judge, 
however,  appears  to  have  assumed  that  the  public  are  entitled  to  use 
all  sewers  or  drains  except  those  which  are  on  private  ground,  to  which 
ground  the  public  have  no  access.  If  this  be  so,  it  follows  that  a  sewer 
in  a  private  street  is  a  public  sewer,  provided  such  street  be  a  public 
highway.  Incase  (1),  stated  in  the  query,  therefore,  I  think  that  the 
combined  drain  in  question  is  a  sewer  vested  in  the  council,  unless 
(which  is  presumably  not  the  case)  the  private  street  is  "private 
ground  to  which  the  public  has  no  access."  But  I  think  the  council 
would  only  be  responsible  for  so  much  of  the  sewer  as  is  in  the  street. 
In  case  (2)  I  think  the  whole  of  the  sewer  in  the  road  is  a  puWic  sewer. 

Limit  of  Time  for  Laying-Out  New  Streets  after 
Approval  of  Plans  by  Local  Authority.— "  Doubtful " 
writes  :  Plans  for  the  laying  out  of  a  new  street  were  approved 
by  the  local  authority  six  years  .ago,  but  the  work  has  not 
been  commenced.  Under  the  by-laws  in  force  at  the  time 
the  plans  were  approved  the  width  could  be  36  ft.,  under  the 
by-laws  now  in  force  the  width  of  the  street  should  be  40  ft. 
In  the  absence  of  any  local  Act  dealing  with  the  matter,  can 
notice  now  be  given  to  the  local  authority  to  commence  the 
work  in  accordance  with  the  plan  approved  six  years  ago  ? 
although  the  plan  does  not  show  the  width  of  the  street  to  be 
in  accordance  with  the  by-laws  now  in  force  and  adopted 
after  the  approval  of  the  plans. 

The  work  not  having  been  commenced  before  the  existing  by-laws 
came  into  operation,  I  am  of  opinion  that  such  work  must  be  executed 
in  conformity  with  these  by-laws,  unless  there  is  anything  therein  ex- 
empting cases  in  which  plans  have  been  previously  approved. 


ARBITRATIONS  AND  AWARDS. 

Recently,  at  the  Surveyors'  Institution,  Mr.  J.  Shiress 
Will,  Q.c,  sat  as  arbitrator  in  the  matter  of  the  purchase  of 
the  undertaking  of  the  Ashford  Gas  and  Coke  Company, 
Limited,  by  the  Urban  District  Council  of  Ashford,  Kent. 
The  arbitration  was  to  determine  the  maintainable  profits,  it 
having  been  agreed  that  the  district  council  should  pay  the 
company  "a  sum  in  gross  equivalent  to  twenty-four  years* 
purchase  "  of  such  profits.  The  council  was  also  to  purchase 
the  stock-in-trade  as  it  stood  on  June  30,  1897;  to  pay  the 
company  £500  towards  the  expenses  of  the  Bill  promoted  by 
the  company  in  the  present  session ;  and  to  take  over  and  pay 
the  mortgage  and  debenture  debt  of  the  company,  amounting 
to  £7,800,  and  an  annuity  to  the  manager  of  £183  6s.  8d. 
Mr.  Freeman,  (j.c.,  appeared  for  the  company  ;  and  Mr.  Bal- 
four Browne,  Q.C.,  appeared  for  the  district  council.  For  the 
company  evidence  was  given  by  Mr.  W.  A.  M.  Valon,  Temple 
Chambers,  E.C. ;  Mr.  Thomas  Newbigging ;  and  Mr.  John 
Morton,  who  had  been  twenty-two  and  a-half  years  manager 
of  the  gasworks.  t)n  behalf  of  the  district  council,  Mr.  E.  H. 
Stevenson  and  Mr.  W.  R.  Chesters  were  called.  This  closed 
the  case,  and  the  arbitrator  stated  he  would  reserve  his  award. 


A    compensation    case.  The    Blackmurs    Trustees   v.    The 
London  County  Council,  which  was  for  the  assessment  of  the 
value  of  the  property  taken  and  injuriously  affected  by  the 
proposed  erection  of  a  coroner's  court  and  weights  and  mea- 
sures office  adjoining  Greenwich  parish  church,  and  on  the 
site   of    the    old   vicarage,   was    heard    recently   before  Mr. 
Under-Sheriff  Burchell  and  a  special  jury,   at   the   District 
Board  of  Works  office,  Greenwich.     Counsel  for  the  county 
council   were    Mr.    G.    M.    Freeman,   Q.c,    and    Mr.    Hunt ; 
whilst  Mr.  E.  Masters  appeared  on  behalf  of  the  claimants. 
Mr.  J.  M.  Duncan,  f.s.i.,  for   the  claimants,  described    the 
property  and  produced  a  plan  showing  how  the  adjoining 
property   would  be   affected.     He  valued  the  land  taken  at 
2d.  per  foot,  and  estimated  the  damage  to  the  stables  at  £8 
per  .annum,  to  the  smithy,  Ac,  at  £10  per  annum,  making  a 
total  of  £921.     Mr.  W.  Bradley,  r.A.i.,  gave  similar  evidence; 
but,  while  agreeing  to  the  2d.  per  foot,  dealt  with  the  pro- 
perty injuriously  affected   in  a  different  manner.      On  behalf 
of  the  county  council  Mr.  Samuel  Walker,  f.s.i.,  accepted  2d. 
per  foot  BO  far  as  the  land  w.as  built  upon,  but  considered  the 
compensation  duo   to  the  claimants  for  the  yard,  over  which 
they  had  by  Act  of  Parliament  a  right  of  way,  only  £25,  and 
that  there  was  a  depreciation  to  the  remainder  of  the  pro- 
perty, his  figures  therefore  being  £291.      Mr.  .\.  Skitt,  F.s.i., 
valued   the    land   at    Id.    per   foot,    his   total    figures   being 
£211  5s.  7d.     Mr.  Gray,  auctioneer  and  snrveyor,  of  Lewis- 
ham,  brought  his  estimate  up  to  £223  15s.     Mr.  E.  J.  Harper, 
P.A.S.I.,  assistant  valuer  to  the  London  County  Council,  having 
given    evidence  with  reference    to  the    official  information 
obtained   as  to  the  outgoings,   counsel   addressed  the  jury. 
The  leai-nod  uuder-sherifi  then  STiujmed  up,  and  the  jury 
awarded  £643. 
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CORRESPONDENCE. 


46.  Sewage  Disposal  Works :  Circular  Tank  System.— 

Mr.  Chas.  Masc.ii,  surveyor  to  tlio  Vestry  of  Si.  Martin-in- 
tho-FieUla,  writes:  In  answer  to  the  inquiry  of 'C.R.P."  iiiyonr 
iBBue  of  July  TOih,  tlioro  are  several  patent  circular  jirocipi- 
tativo  works  in  existence,  each  havinB  its  own  special  claim 
in  the  troatniont  of  sowapo.  (1)  The  Dortmund  (a  Gorman 
patent),  mentioned  and  illnstrated  in  Santo  Crimp's  work  on 
"  SowaRO  Di.iposal "  (Griffin  A  Co.),  is  ronico-cylindriral  in 
form,  tlio  sowafre  bein^'  conveyed  down  a  cylinder  about  30  ft. 
and  then  distriliutod  by  moans  of  arms  tii  pive  it  a  uniform 
How.  If  this  tank  bo  worked  above  a  (»ivon  speed  tbo  floc- 
culont  matter  aiipears  at  tlio  top.  and  the  result  is  not  alto- 
gether satisfaclor)-.  I  believe  one  of  these  tanks  has  been 
constructed  at  Ijoughboroueh.  (2)  Tlio  "  Ives "  tank  ia 
similar  to  tho  above,  with  the  exception  of  the  carriers  ar- 
ranged to  convoy  tho  ofilucnt  from  tho  tank,  invented  by  Mr. 
Ives,  of  Derby.  Cloths  are  tied  over  the  carriers  to  inter- 
cept the  floccnlont  matter,  which  is  difficult  to  deal  wich  in 
all  sewage  tanks.  These  cloths  roquiro  frequent  washini? 
and  periodical  renewal,  and  may  bo  looked  upon  as  only  a 
temporary  expedient  for  dealing  with  tho  flocoulent  matter. 
The  "  Ives"  tank  has  been  constructed  in  many  places,  and  ii 
now  (jenerally  well  known  to  sanitary  engineers.  (M)  Tho 
"  Candy  "  or  "International"  tank  is  another  form  of  cir- 
cular tank,  in  which  tho  sewago  descends  by  moans  of  a 
number  of  pipes  built  in  tho  walls,  discharging  itself  within 
a  few  feet  of  tho  bottom,  which  ia  [lerfectly  level,  to  allow 
the  extraction  of  sludge  by  a  revolving  arm.  This  tank 
is  also  well  known,  and  has  been  constructed  at  many  places 
with  varying  success.  (4)  The  latest  type  of  circular  tank 
is  that  known  as  the  "  Cosliam,"  or  "  Natural  "  tank,  which 
differs  from  tho  previous  ones  in  that  it  consists  of  a  circle 
within  a  circle,  divided  into  compartments  by  cross  walls, 
with  vertical  flues  built  in  each  wall  for  arresting  the  floc- 
cnlent  matter.  These  tanks  are  being  adopted  in  many 
rural  districts  of  Nottinghamshire  and  the  midland  counties, 
and  at  Nuneaton  one  has  been  at  work  for  Bomo  time  with 
marked  success.  Perhaps  some  of  your  readers  who  have 
adotited  circular  tanks  will  give  their  experience  of  tho  work- 
ing and  actual  rosnlts,  which  would  be  of  interest  to  others 
as  well  as  "C.R.P." 

"  X.Y."  also  writes  :  In  answer  to  "  C.R.P.,"  in  your  iasuo 
of  July  30th,  as  to  the  names  of  any  places  where  the  circular 
tank  system  of  sewage  disposal  is  in  operation,  I  have  tho 
pleasure  to  inform  him  that  circular  tanks  can  be  seen  at  the 
sewage  works  of  tho  Melton  Mowbray  Urban  District  Conncil, 
at  the  Sutton-in-Ashfield  (Nottingham)  sewage  works,  at  the 
Reddish  sewage  works,  at  tho  LIp|)crmill  sewage  works,  at 
the  Ardsley  sewage  works,  at  the  Alverthorpe  sewage  works, 
at  tho  Crigglestono  sewago  works,  and  at  many  other  places, 
including  the  Government  establishment  at  Cahir  for  tho 
War  Office,  where  circular  flat-bottomed  tanks  have  been  in 
operation  for  two  years,  and  were  reported  upon  by  Major 
Goldney,  R.E.,  as  follows  :  "  The  precipitating  tanks  have 
worked  well,  as  is  evidenced  by  the  fact  that  98  per  cent,  of 
the  suspended  matter  has  been  removed."  I  would  suggest 
that  "  C.R.P."  visits  some  of  the  above-named  places  and  sees 
the  system  in  operatica.  Full  particulars  of  tho  circular 
lank  system  can  bo  obtained  from  the  International  Comiiany, 
whoso  advertisement    appears  <ni    the  inside  of  the  first  page 

of  TllK     Sl-liVKl  nli. 

47.  Drains  of  Nineteen  Years  Ago.— Mr.  Burt  Carter, 


engineer's  asaisiant,  writes  :  I  beg  to  present  to  the  readers 
of  your  paper  a  sketch  to  illustrate  the  way  in  which  some 
of  our  late  engineers  and  clerks  of  works  allowed,  or  in- 
instructed,  their  works  to  be  executed.  While  clerk  of  works 
on  a  sewage  outfall  works  scheme  in  a  small  town  it  waa 
found  necessary  to  relay  a  piece  of  sewer,  for  the  reason  of 
so  much  surface  water  entering,  and  on  doing  so  I  discovered 
the  work  shown  in  the  appended  sketch.  .\t  the  time  1  sup- 
pose it  was  thought  to  liavo  been  done  in  the  very  \n'hl  and 
most  workmanlike  manner,  but  what  would  the  engineer  of 
to-day  think?  It  was  a  jjiece  of  sowir  laid  to  a  rather  flat 
gradient,  and  this  ti-in.  pipe  was  a  surface-water  drain  rnn- 
ning  away  to  the  river,  about  8ft.  from  sewer.  Rather  than 
go  to  tho  trouble  of  disturbing  the  6-in.  piiw  it  was  evidently 
decided  to  cut  away  more  than  half  of  tho  O-in.  pipe,  and 
that  was  not  done  to  perfection,  thus  allowing  all  the  water 
that  could  como  through  the  sockets  of  tho  pipes  when  the 
river  was  high  and  tho  water  backed  up  the  surface-water 
drain  to  discharge  into  the  sewer.  Now  this  ami  one  or  two 
other  instances  of  similar  character  are  remedied,  the  sewer 
is  found  to  be  watertight ;  it  is  hoped  that  it  is  not  sufficiently 
bad  to  bo  hung  in  tho  "  Highgate  Museum  of  Horrors," 


QUERIES  AND  REPLIES. 

Bkffehen  ncrompanying  Qutrun  thould  be  made  tsparafr  on  icAi(.  paper 
in  plain  black-ink  tinei^    Lettering  orjtguret  $\oiil<t  be  bold  and  plain. 
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94.  Sewerage    and    Sewage    Disposal  i    Book  on.— 

"  Ormo  "  writ(is :  Will  you  please  inforni  me  \\h»'ther  Sir 
Robert  Kawlinson  has  published  a  book  of  details  of  manholes 
and  other  works  connccteil  with  sewerage  and  sewage  dis- 
posal ;  and,  if  so,  from  what  publisher  it  can  be  obtained  and 
the  price;  if  not,  can  you  let  me  know  of  any  similar  work  ? 

The  book  required  by  our  correspondent  is  published  by 
Messrs.  Knight  A.  Co.,  the  title  being  "  Suggestions  as  to 
Sewage,  Drainage  and  Water  Supply,"  with  eighteen 
coloured  lithographic  jilates,  by  Robert  Rawlinson,  c.B., 
chief  engineering  inspector  to  the  Local  Government  Board. 
Price  48.  6d.  "  Ormo "  wonld  also  find  Major  Moore's 
"Sanitary  Engineering  Notes,"  price  12s.  (B.  T.  Balsford), 
which  contains  about  forty  plates  of  <letail8  of  sewerage, 
itc.,work  in  addition  to  225  pages  of  letterpress,  a  valuable 
work. 

95.  Prospects  for  Municipal  Engineers  In  tlie  Colonies. 

— "  R  "  writes  :  Can  you  or  sny  of  your  readers  give  me  any 
information  as  to  the  prospects  of  a  municipal  engineer  in  the 
colonies  ?  I  have  heard  a  good  deal  about  municipal  enter- 
prise in  Canada,  and  shonld  bo  glad  to  know  how  to  obtain  a 
post  out  there  or  in  any  other  of  our  colonies. 

We  regret  wo  aro  nnable  to  furnish  our  corrcspondont 
with  any  information  as  to  the  prospects  of  municipal  en- 
gineers in  the  colonies.  Wc  observe,  however,  that  tho 
Emigrants'  Information  Office,  31  Broadway,  Westminster, 
announce  hand-books  for  profestiional  men  showing  the 
necessary  qnalitication  and  prospects  for  lawyers,  civil 
engineers,  doctors,  chemists,  teai'hers  and  others  in  the 
colonies,  and  reliable  information,  will  no  doubt,  be  obtain- 
able on  application  to  tho  office,  which  is  a  Government 
department, 

96.  Paving:   Substitution  of   Setts  for  Macadam.— 

"Junior"  writes  ;  Please  state  (1)  under  what  cotidilions 
it  is  usually  considered  ncooBsary  to  abandon  macadani  for 
sett  paving,  (2)  How  is  the  annual  burden  borne  by  a  streek 
ascertained,  and  what  unit  is  adopted  so  a.'<  to  compare  the 
calculations  with  those  of  other  engineers  ? 

(I)  There  are  many  considerations  which  have  to  be 
borne  in  mind  in  deciding  tho  question  as  to  tho  snlistitn- 
tion  of  sett  paving  for  macadam,  among  which  are  :  ('•) 
When  the  cost  of  reimir  of  a  macadamised  road  exceeds 
2s.  per  snper.  vard  per  annum,  it  should  be  substituted  by 
some  other  plan  ef  pavement  ;  (h)  the  charncter  of  the 
neighbourhood,  whether  aubnrban  or  business  property 
abuts  on  the  street;  (<■)  and  whether  tho  incn-ased  noise 
arising  from  sett  paving  would  be  annoying  to  tho  inhabit- 
ants of  tho  adjoining  )iremiseF.  (21  The  annual  burden 
borne  by  a  street  is  probably  best  obtaiufd  on  the  metho<i 
originally  adopted  by  Mr.  Deacon,  formerly  borough  en- 
gineer of  Liverpool,  who  reduced  tho  traffic  tt>  a  standard 
of  tons  per  yard  width  of  ronding  jx-r  annum.  This  was 
effected  by  having  tho  traffic  in  any  street  carefully  watched 
for  a  certain  delinito  time,  the  number  cf  vehicles,  their 
character  ami  nppn>ximnto  weight  being  note<i,  as  well  as 
the  number  of  horses  by  which  they  are  drawn  and  their 
number  of  wheels.  The  effect  of  the  traffic  thus  tabulated, 
arranged  and  reduced  to  ton  yards  per  anoam,  can  bo  aaccr- 
tuinod  upon  any  rcadway.  Kurther  iuformation  on  the 
subject  luay  be  obtained  from  Boulnoia'  "  Muiiioi|>;tl  and 
Sanitary  Eugiuccnj'  llaud-book,"  price  l.j».  ^E.  A  F.  >. 
Spoo.) 
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Municipal  Vlork  in  Progress  and  Projected. 


There  isagaiu  little  of  importance  to  record  in  regard  to  the 
metropolis,  but  we  give  some  details  of  important  works  pro- 
jected, among  other  places,  at  Southampton,  Stafford,  Bir- 
mingham, Bui-nley,  Cheltenham,  Kingston-on-Thames,  Leeds, 
Liverpool,  Morley,  Llandudno,  Bawmarsh,  Leicester  and 
Ashton-under-Lyne. 

METROPOLITAN    AUTHORITIES. 
VESTRIES  AND   DISTRICT  BOARDS. 

Fulham. — A  proposal  wiis  recently  made  at  a  meeting  that 
the  vestry  should  purchase  land  for  the  erection  of  baths,  at 
a  cost  of  £10,500.  The  question  was,  liowever,  deferred. — 
A  special  meeting  of  the  Works  and  General  Purposes  Com- 
mittee was  held  on  Wednesday,  wlicn  tlie  following  tenders 
were  opened  for  asphalting  Star  -  road :  The  Trinidad 
Lake  Asphalte  Paving  Companj-,  Limited,  £1,661  lOs.;  the 
Val  de  Travers  Asphalte  Paring  Co.,  Limited,  £2,037  Ss.  9d. ; 
the  French  Asphalte  Paving  Company.  £2,047 ;  and  the 
Linimer  Asphalte  Paving  Company,  £2,073  10s.  It  was  de- 
cided to  accept  the  tender  of  the  Trinidad  Lake  Asphalte 
Paving  Compan}-.  A  local  paper,  in  commenting  upon  the 
contract,  publishes  the  following :  '"  By  giving  the  contract 
for  the  paving  of  Star-road  to  the  Trinidad  Asphalte  Paving 
Company  the  vestry  have  adopted  the  principle  of  support- 
ing '  Ioc.ll  industries.'  It  is  only  right  that  the  company, 
with  its  works  in  Fulham,  should  have  the  asphalting  which 
has  to  be  done  in  the  pariah,  providing  its  material  is  satis- 
factory and  its  prices  do  not  exceed  those  of  the  foreign 
asphalte  companies.  The  Triiiidad  Asphalto  Company  not 
only  l.iys  an  asphalte  that  comes  from  a  British  colony,  but 
possesses  the  additional  advantage  of  employing  British 
labour." 

Habkney. — The  vestry  have  resolved  to  convene  a  con 
ference  of  the  local  authorities  of  north  and  north-east 
London,  to  which  the  local  members  of  the  London  County 
Council  will  be  invited,  to  consider  the  cause  of  the  flood- 
ings  in  the  district  during  the  recent  great  storm.  A  re- 
port from  Mr.  Lovegrove,  the  cliief  surveyor,  showed  that 
nearlj-  the  whole  of  the  rain  water  which  fell  was  driven 
through  a  main  sewer  in  Sandringham-road,  Dalston,  wliich 
was  not  adequate  to  meet  the  strain.  The  vestry  voted  £50 
towards  the  expense  of  cleansing  the  basements  of  houses 
which  had  been  flooded. 

Hammersmith. — On  the  recommendation  of  the  Mortuary 
Committee  it  has  been  decided  to  acce]it  the  tender  of  Mr. 
T.  W.  Thomas,  at  £3,743.  for  the  erection  of  a  coroner's  court 
and  mortuary.  The  vestry  have  also  agreed  to  purchase  cer- 
tain land  in  Brook  Green-road  for  widening  purposes,  at  a 
cost  of  about  £1,400. 

Hampstead.— The  report  of  the  Electric  Lighting  De- 
partment, which  covers  the  iifteeu  months  from  Christmas, 
1895,  to  Lady  Day,  1897,  was  issued  recently.  The  docu- 
ment states  that  the  capital  expenditure  has  increased  from 
£56,522  to  £83,331  in  the  period  dealt  with,  but  that  the 
working  profits  amount  to  £5,257. 

Islington. — According  to  a  report  of  the  vestry,  issued  on 
Monday,  it  has  been  decided  to  seek  a  loan  of  £14,250  from 
the  London  County  Council  for  the  purpose  of  laying  electric 
mains,  for  both  public  and  private  supply,  in  Camden,  Ai-eh- 
way  and  Junction  roads,  to  tlie  parish  boundary  ;  also  on  both 
sides  of  Highgate  Hill  to  the  parish  boundary.  Tlie  question 
of  laying  electric  mains  along  Essex-road  and  in  the  residential 
district  of  Highbury  is  deferred  for  future  consideration. 
Already  some  of  the  main  thoroughfares  of  the  parish,  notably 
High-street  ajid  Upper-street  and  Holloway-road,  are  lit  by 
electricity. 

Lambeth. — On  the  recommendation  of  the  General  Pur- 
poses Committee,  the  vestry  accepted  the  tender  of  Mr.  Wadev. 
at  £1,450,  for  the  paving  and  channelling  of  Beechdale-road. 
The  surveyor's  original  estimate  was£l,3!)3. — The  now  Lam- 
beth swimming  baths,  which  were  openeil  recently  by  the 
Prince  of  Wales,  promise  to  be  a  great  success.  During  the 
first  fortnight  over  13,000  persons  wore  admitted,  and  the 
receipts  amounted  to  nearly  £200. — Kecently  a  report  was 
received  from  the  .Sewers  Committee  on  the  subject  of  the 
floods  at  Gipsy  Hill.  It  appeared  from  eorrosimndence  with 
the  Loudon  County  Council  that  the  council  considered  that  the 
vestry  should  underpin  and  reverfe  tlie  fall  of  the  sewer  in 
Gipsy-road  from  its  junction  with  Hamiltou-roail  as  far  as 
the  Effra  branch  sewer,  and  close  tho  connection  therewith 
to  the  satisfaction  of  tlic  council's  engineer.  In  the  event  of 
the  vestry  undertaking  and  bearing  tlie  cost  of  such  work, 
the  necessary  plans  and  specification  of  the  new  sewer  would 
be  prepared  by  the  council  without  del.ay.  The  committee 
stated  that  the  surveyor's  estimate  for  carrying  ont  that  part 
of  the  work  which  the  council  proposed  the  vestry  should 
undertake  was  £280.     The  report  was  adopted. 

Newlngton.— An  inquiry  will  be  hold  on  the  30th  inst.  by 
he  Iji->c«l  Govprnment  Bo.ird  in  reference  to  an  application 
for  paction  Jo  a  loan  of  £1,300  for  the  jftirprnfe  of  conFtruct- 
ing  nnlle'i'g't'oTmd  t'onVVnie'ifcfe'i", 


Plumstead.  — The  vestry  have  resolved  to  purchase  a 
bicycle  for  the  use  of  the  west  district  road  foreman,  the 
Works  Committee  being  of  opinion  that  this  will  greatly 
f.acilitate  the  supervision  of  the  work  under  his  charge. 

St.  Martin-in-the-FieldS.— At  a  recent  meeting  of  the 
vestry  it  was  resolved  to  instruct  the  surveyor  to  report  as  to 
the  desirability  or  otherwise  of  erecting  a  refuse  destructor 
for  generating  electric  energy  upon  a  site  to  be  acquired, 
which  site  could  also  be  used  as  a  parish  depot,  as  it  is  ex- 
pected that  the  vestry  will  shortly  have  to  vacate  the  site  used 
as  a  depot  in  Great  Scotland-yard. — The  surveyor  has  been 
instructed  to  construct  a  new  12-in.  pipe  sewer  in  Hanover- 
court,  at  a  cost  of  £280,  and  to  fix  an  upcast  ventilation  shaft 
to  the  sewer  in  Eagle-court,  at  an  estima^ted  cost  of  £18. 

Wandsworth. — A  letter  was  read  from  the  county  council, 
at  a  recent  meeting  of  the  district  board  of  works,  announcing 
that  they  had  resolved  to  purchase  the  land  in  i;he  Putney 
Bridge-road  as  a  recreation  ground  for  the  district,  the  board 
contributing £10,000,  and  the  balance.  £6,000.  being  subscribed 
in  the  district. — The  district  board  of  works  have  sanctioned 
an  application  to  the  London  County  Council  for  permission 
to  borrow  a  sum  of  £10,(X)0  for  the  purchase  of  land  and  the 
erection  of  a  destructor  and  other  buildings. 

PROVINCIAL  AND  GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Leicestershire. — The  Asylum  Committee  Iiavebeen  asked 
to  recommend  a  site  for  the  erection  of  a  new  asylum 
to  accommodate  abont  700  patients.  The  cost  is  not  to  exceed 
£120,000. 

Middlesex. — At  a  recent  county  council  meeting  the  Par- 
liamentary Committee  reported  the  receipt  of  a  letter  from 
the  Edmonton  District  Council  stating  that  that  authority  is 
negotiating  «ith  the  legal  representatives  of  the  owner  of 
Pymme's  Park  (until  recently  occupied  by  Sir  Henry  Tyler, 
33  acres  of  which  are  now  in  the  occupation  of  the  council, 
and  abont  20  acres  are  let  to  Mr.  J.  T.  Farrell,  m.p.,  until 
December,  1898)  for  the  purchase  of  the  fee  simple  of  the 
entire  park  (abont  53  acres),  with  the  fine  old  Elizabethan 
house  and  other  buildings,  for  the  purpose  of  a  jiublic  park, 
at  a  cost  of  £36,000,  £18,000  of  which  was  to  be  raised  by 
loan,  subject  to  the  consent  of  the  Local  Government  Board, 
and  £18,000  by  outside  contributions.  The  district  council 
asked  the  county  council  to  contribute  substantially  towards 
this  £18,000.  The  letter  having  arrived  too  late  to  be  placed 
on  tlie  agenda  for  that  day,  consideration  of  the  matter  was 
deferred  until  October. — As  the  result  of  the  inquiry  in  the 
House  of  Commons  last  week,  tho  Local  Government  Board 
have  instructed  the  county  council  to  take  immediate  steps 
to  have  the  river  Brent  cleansed.  Mr.  Littler,  Q.c,  chairman 
of  the  county  council,  has  conferred  with  the  engineers  to  the 
Willesden  and  Ealing  District  Councils,  who  h.ive  agreed  to 
pay  half  the  cost  of  deodorising  and  cleansing  the  stream  of 
obstructions  and  solid  pollution  down  to  the  Hanwell  district. 
The  two  bodies  will  pay  in  proportion  to  the  rateable  value  of 
their  area  in  the  Brent  watershed,  .and  tho  county  council 
will  bear  half  of  the  total  cost. 

Southampton. — Tenders  for  supplying  and  fixing  a  boiler 
and  other  iron  work  at  the  Portswood  sewage  works  h.ave  been 
receive<l  from  Messrs.  Babcock  &  Wilcox  and  Messrs.  Ham. 
Baker  &  Co.  The  amount  of  the  tender  in  each  case  was 
£330. — It  has  been  decided  to  accept  the  tender  of  Mr.  F. 
Shalders,  at  £74,  for  the  supply  of  two  liot-water  tanks. — 
Tho  report  of  a  committee  recommending  the  borrowing  of  a 
sum  of  £14,.5O0  for  the  erection  of  common  lodging  houses 
and  artisan.s'  dwellings  had  been  approved. — Owing  to  the 
defective  state  in  which  the  New  Forest  roads  h.ave  been  kept 
by  the  district  council,  the  county  council  have  decided  to 
take  their  u}i-kcep  into  their  own  hands. 

Staffordshire. — A  Local  Go\ernmcnt  Board  inquiry  was 
held  recently  inio  the  application  of  tho  county  council  for 
sanction  to  borrow  £30,300  for  carrying  out  some  necessary 
extensions,alterationsand  improvements  at  Burntwoodasylum. 
Mr.  G.  II.  Stanger,  the  architect,  produced  the  plans,  and 
stated  that  his  original  approximate  estimate  for  the  buildings 
was  £27,7iX),  based  on  the  cubing  of  the  work,  but  th.at  in 
drawing  ont  the  quantities  he  had  come  to  the  conclusion 
that  a  larger  sum  might  be  required.  Dr.  Spence  said  that, 
in  addition  to  the  money  required  for  tho  buildings,  he  esti- 
mated that  about  £4,000  more  would  be  necessary  for  clothing 
and  furniture.  Tenders  for  the  works  had  been  received,  but 
had  not  yet  been  opened. 

West  Ridingr. — The  county  council  have  instructed  a  com- 
mittee to  inquire  as  to  a  suitable  site  for  anew  lunatic  asylum, 
and  report  back  on  the  subject. 

MUNICIPAL  CORPORATIONS. 

Ashton-under-Lyne.— An  inquiry  has  been  hold  into  an 
application  £c!r  saDctinn  to  a  loSn  of  £34,500  for  electric  light, 
inp  p'nrp'n's'es. 
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Birkenhead.— A  Local  Ciovommont  Boiinl  inquiry  wa»  lield 
recently  in  rut^peot  to  an  application  for  Kunclion  to  a  loan  of 
£20,CXX)  for  electric  liffliting  purposes. 

Birmlngrham. — Plana  liavo  heon  approved  by  tlio  corpora- 
tion fur  public  baths  in  lirueu-lanes,  .Sm;ill  lloath,  on  a  site 
ailjoinio),'  the  freo  librarv.  The  ostiniateil  cost  is  £25,000, 
and  the  lir.st  class  and  socoml-cIasB  baths  will  each  have  a 
vrator  area  of  81  ft.  by  33  ft.,  and  there  will  also  bo  seventeen 
private  bath-rooms  in  each  department,  and  a  swimming  club 
room. 

Blackburn.— Tho  licneral  Purposes  Committee  have  been 
instruct. '.1  toconsider  the  advisability  of  accepting;  the  tender 
of  Messrs.  Ashwell  A-  Parkinson,  Leicester,  at  £2,0<KI,  for 
the  heatin)<  and  ventilating  of  tho  town  hall. 

BOOtle. — The  new  Stanley-road  Garden,  which  is  situated 
ill  SlaTiloyroad,  near  Mcrtonroad,  was  opened  on  Saturday, 
July  :iinh.  Tho  garden  covers  an  area  of  2,Ui7  square  yards, 
having  a  frontage  to  Stanley-road  of  60  yards,  and  a  depth 
of  about  45  yards.  When  the  corporation  took  possession, 
this  land  was  about  as  rough  and  as  unpromising  a  piece  as 
conld  be  found  ;  but  it  has  been  levelled  and  drained  under  the 
direction  of  tho  borongh  surveyor,  Mr.  J.  H.  Crowthcr,  and 
beautified  under  the  superiuteudenco  of  Mr.  John  Drysdale, 
the  parks  suiperintBndout,  at  a  cost  of  about  £800. 

Brighton. — At  last  Friday's  meeting  the  council  resolved 
to  accept  an  offer  of  Messrs.  A.  &  F.  ManacUe  to  supply  7,000 
croosotod  blocks,  at  2s.  per  cubic  foot  and  IJ  tons  to  2  tons 
of  pitcli  at  323.  per  ton. 

Burnley. — The  town  council  recently  decided  to  make  an 
application  to  tho  Local  (iovernment  Board  for  sanction  to  a 
loan  of  £10,000  for  sewage  disposal  purposes.— It  was  also 
agreed  that  an  application  should  bo  mado  for  sanction  to  a 
loan  of  £25,000  for  carrying  out  a  number  of  extensions  at 
the  electric  lighting  station  and  for  tho  purpose  of  extending 
the  mains. — At  a  recent  meeting  the  town  council  decided 
not  to  adopt  a  recommendation  to  tar-niacadamieo  the  Bgniley 
Wood  recreation  ground,  at  a  cost  of  £1,600. 

Cardiff. — At  a  special  meeting,  held  recently,  a  report  was 
received  from  the  electrical  engineer  with  respect  to  tho 
great  expense  of  tho  lighting  of  the  market,  which  had  cost 
for  the  past  vear  a  sum  of  £-191  for  electric  lisiht  and  £()S  for 
gas  (total  £559),  whereas  the  cost  was  only  a  little  over  £200 
per  annum  when  the  buildings  were  lit  by  gas  alone.  It  was 
eventually  decided  that  one  side  of  tho  market  should  be 
temporarily  altered,  as  desired  by  tho  electrical  engineer,  and 
thai  the  committee  should  then  attend  and  compare  tho  light- 
ing with  that  of  the  other  side. 

Cheltenham. — A  Local  Govornment  Board  inquiry  was  held 
recently  respecting  the  municipal  hnilriings  scheme.  Mr. 
E.  K.  Robsou,  t.s.A.,  of  London,  who  i>rep,ared  tho  jjlans,  said 
the  buildings  would  be  in  one  block,  with  a  frontage  of  120  ft., 
and  have  four  public  entrances.  The  whole  of  the  ea.stern 
side  and  nearly  half  of  the  front  would  be  for  administrative 
purposes,  and  tho  remainder  for  a  knrsaul  and  jiump-room, 
which  was  estimated  to  cost  £24,000 — pump-room  £21,000, 
and  winter  gardens  £3,000.  The  objections  submitted  by  Jlr. 
Gibbous  on  behalf  of  the  opponents  to  the  scheme  were  that 
the  building  was  not  to  be  erected  on  a  proper  site,  and  was 
eitravagant.  and  that  the  majority  of  the  ratepayers  were 
against  the  scheme. — At  a  meeting  of  the  council,  held 
recently,  the  following  tenders  for  the  erection  of  municipal 
buildings,  a  kursaal  and  winter  garden  and  accessories,  were 
considered  :  J.  Bentley,  Waltham  Abbey,  £51,380  :  A.  C.  &  S. 
Billings,  Cheltenham  (Muni('ij>al  building,  onlv),  £22,129; 
Collins  A  Godfrey,  Cheltenham,  £-17,290;  A.  Kstcourt  &  Son, 
Gloocoster,  £46,600;  Foster  .t  Dicksce,  Hugby,  £51,855 ;  J. 
Norris  &  Sons,  Ascot,  £52..'50O ;  .1.  Parnell  &  Son,  Rugby, 
£48,8.">0 ;  and  J.  Thompson,  Pelorborough,  £-18,970.  It  was 
agreed  to  .accept  the  tender  of  Messrs.  Estcourt  <t  Sou. 

Chester. — At  a  special  meeting,  held  on  Saturday,  to  con- 
sider the  tenders  received  for  the  restoration  of  the  town 
hall,  it  was  agreed,  on  the  recommendation  of  the  Town  Hall 
Committee,  to  accept  that  of  Mr.  W.  \V.  Freeman,  of  Chester, 
at  £7,970,  for  the  carrying  out  of  the  work.  This  amount 
includes  £2,3(X)  which  will  bo  expended  on  improvements, 
principally  sanitary.  The  whole  of  the  work  is  expected  to 
be  cnmpletod  by  May  31st  next. 

Chorley. — The  minutes  of  the  Gas  Committee  which  were 
adopted  at  the  last  quarterly  meeting  of  tho  town  council 
contained  a  notice  that  a  letter  had  been  received  from  the 
Local  Guvernuieut  Board  sanctioning  the  borrowing  of  £7,71 1 
for  gasworks  purposes,  but  declining  their  sanction  to  a  gas- 
holder on  account  of  its  encroachment  on  the  cattlo  market. 
— The  town  clerk  has  been  instructed  to  make  an  application 
in  tho  next  sessionof  Parliament  for  a  provisional  order,  under 
tho  KIcctric  Lighting  Acts  of  1882  and  1888,  empowering 
tho  corporation  to  supply  electricity  within  tho  borough. 

Croydon.-  An  inquiry  was  held  by  a -Local  Governmeul 
Board  inspector  respecting  an  application  to  a  loan  of  £40,000 
for  the  carrying  out  of  street  improvements, 

Dartmouth. — The  surveyor  submitted  plans  and  spccifici- 
tioDB  for  the  laying  out  of  tho  New  Ground  at  l  he  last  meet- 
ing, and  the  cooocil  resolved  to  make  »n  application  for 
sanction  to  a  loan  of  £7ob  fbr  that  purpose.  TlyrqaeAio'n  of 
n  morfnary  wn b  referred  to  a  mmmift^e  ofth(>  whriloconneil. 


Daventry.— Colonel  A.  J.  Uopper,  an  inspector  of  the 
Lociil  Government  Board,  held  uu  inquiry  recently  in  respect 
to  an  application  for  sanction  to  a  loan  of  £(>,(XXI  for  pur- 
poses of  water  supply.  The  water,  which  had  been  fouud  in 
large  quantities  near  tho  tuwn,  waii  stated  lu  be  qaite  pure 
an<l  perfectly  free  from  contjiminHtioD. 

Derby.  -The  fidlowing  tenders  were  accepted  at  the  last 
quariorly  meeting  of  the  town  council:  For  electric  light, 
cables,  .tc,  in  connection  with  the  extension  of  mains  in 
Uttoxeter  Now-road,  Dnflield-road.  and  Clnimwood-road — 
Tho  British  Insulated  Wire  Company,  £l,l.>0  78.;  fcr  tho 
erection  of  a  tool  house  at  the  Marke.iton  recreation  groand — 
Messrs.  Adams  &  Krailsford,  £53;  and  for  a  supply  of  water 
pipes— Tho  Stanton  Ironworks  Company. 

Eastbourne. —Tho  Duke  ol  Devonshire  on  Friday  but 
formally  o|>cned  tlie  now  w.ater  supply  works,  which  have 
boon  rendered  necessary  by  the  growing  needs  of  the  borough. 
A  short  descriptioD  of  the  works  will  be  fonnd  in  oar  la«t 
issue. 

Exeter. — After  considerable  discussion,  it  was  airreed  at 
the  last  meeting  to  give  a  house  decorator  living  in  the 
city  permission  to  withdraw  his  tender  of  £118,  which  the 
conncil  had  accepted,  for  work  at  Haven  Banks  House,  on 
condition  that  ho  paid  the  expenses  of  advertising  for  fresh 
tenders. 

Hereford. — The  town  council  have  accepted  the  design 
submittevl  by  Mr.  Parker,  tho  borough  engineer,  for  tho  erec- 
tion of  an  ornamental  bridge  across  tho  river  Wye,  near  the 
Castle  Green,  in  commemoration  of  tho  (Queen's  diamond 
jubilee. 

Hull. — On  the  recommendation  of  the  Streets  and  Lighting 
Sub-Committee,  the  town  council  have  agreed  to  relay  High- 
street  with  now  setts,  at  an  estimated  cost  of  £2.600. 

Kelghley. — It  was  decided,  at  a  meeting  held  last  Priday, 
to  accept  the  tender  of  Mr.  William  Baker  for  the  sewering, 
paving  and  making  good  of  Uactington-street,  at  £256, — A 
proposal  to  remove  a  depot  from  Ilard  Ings-lanu  to  Low 
bridge  was  lefcrrcd  to  a  committee  for  considemtioo. 

Kingston-on-Thames.- On  the  6th  insi.  Lieut. -Colonel  A. 
C.  Smith,  K.K.,  held  an  inquiry,  on  behalf  of  the  Local  Govern- 
ment Board,  into  the  cori>oration's  application  for  sanction 
to  borrow  £20,000  fur  the  purpo.scs  of  electric  lighting.  The 
town  clerk  said  that  the  application  of  the  corporation  was 
necessary  in  consequence  of  the  excess  in  the  expenditure  on 
the  .amount  previously  borrowed,  amounting  to  £5,405  16s.  Id., 
and  tho  proposal  of  tho  corporation  to  further  extend  the 
works,  at  an  estimated  expenditure  of  £14,000.  Mr.  Edgcome 
said  that  the  extension  now  proposed  would  allow  another 
6, (XX)  eight-candle  lumps  to  be  burning  at  one  time.  There 
was  no  opposition,  and  in  closing  the  inquiry  the  inspector 
said  that  his  report  would  be  submitted  to  the  Local  Govern- 
ment Board  in  due  course. 

Leeds. — It  has  been  decided  to  authorise  the  Markets  Com. 
inittee  to  build  a  wholesale  dead  meat  market  and  abattoir 
on  the  market  estate  bounded  by  Vork-street,  Uarpur-strcet 
and  Sykes-place,  at  an  estimated  cost  of  £24,000,  and  to  offer 
such  premiums  as  they  may  think  reasonable  for  the  prepara- 
tion of  plans  and  estimates. 

Lewes. — The  conncil  have  confirmed  tho  acceptance  of  the 
following  tenders:  Mr.  Sommerfeld,  London,  450  tons  of  2m. 
broken  blue  Gnemsey  granite  at  lis.  .5d.  per  ton,  and  75  tons 
Guernsey  granite  screenings  at  8s.  3d.  per  ton;  Mr.  Richatd 
Brown,  Landport,  .3(X)  tons  of  2.in.  broken  land  and  6eld- 
picked  flints  at  7s.  6d.  per  ton. 

Liverpool. — Uu  Wednesday  week  tho  city  conncil  decided 
to  construct,  at  a  cost  of  £50,(XK).  an  experimental  line  from 
the  centre  of  tho  city  to  one  of  iho  suburbs  for  tho  purjKise 
of  working  tramways  on  ilie  trolley  system,  with  a  view  to 
its  ultimate  adoptiiin  tlirviugliout  tho  city.-- In  accordance 
with  a  recouiuiemlation  made  by  the  Finance  Committee,  the 
council  resolved  to  purchase  certain  land  and  pro|>erty,  at.a 
cost  of  £17,0(X).  An  application  fur  •■■anction  to  borrow  this 
amount  \\\U  l'i>  made  in  due  course. 

Loughborough.  -A  committee  have  reoonimondod  the 
acceptance  of  Messrs.  Moss  A  Son's  tender,  amounting  to 
£351,  for  tho  laying  of  an  intercepting  sewer  from  the  main 
outfall  sewer  on  the  Nottingbani-roud  ground  to  the  Falcon 
works.     Thi-eo  other  lenders  were  received. 

MiddletOn.  —  in  answer  to  questions  asked  at  the  last  meet- 
ing, it  was  stali'd  tho  corporation  had  now  obtained  electric 
lighting  powoi-9,  and  were  only  awaiting  a  faroamblo  oppor- 
tunity of  pntling  them  into  effect.— The  sewage  works  are 
rapidly  nearing  completion  and  are  expected  to  be  opened  very 
shortly.  Many  dillicultics  have  been  met  with  in  their  erec- 
tion, and  one  contract  for  an  outfall  sower,  which  was  origi- 
nally £.H,419,  was  increased  to  £11,435.  This,  however,  could 
bi'  ciisilv  I'xplained. 

Morley. — A  Local  Government  Board  inquiry  has  bcen^eld 
respecting  an  application  for  sanction  to  a  loan  of  £19,506'for 
the  carrving  out  of  an  electric  lighting  scheme.  An  applica- 
tion for  sanction  to  borrow  an  .idditional  £2,60t'>  for  citeusion 
of  mains  was  also  copsidcreii  at  the  inquiry. 

HeiWcaWe.-  At  the  qVisrtA'fT  W'sHnjt  of  the  .-ijT  roimcl 
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it  was  decided  to  adopt  a  recommendation  that  the  quayside 
railway  be  reconstructed,  at  a  cost  of  £7,500.  The  existing 
rails  will  bo  replaced  by  steel  rails,  in  order  to  allow  of  loco- 
motives being  ran. — A  report  recommending  the  purchase  of 
certain  land  required  for  the  purpose  of  widening  a  part  of 
Pudding-chare,  at  a  cost  of  £1,500,  was  also  adopted. 

OSSOt. — It  has  been  decided  to  make  an  application  for 
sanction  to  a  loan  of  £4,200  for  the  purchase  of  land  for  the 
purpose  of  a  town  hall. — A  committee  has  been  appointed 
to  consider  the  question  of  purchasing  the  gasworks. 

Plymouth. — A  recent  report,  of  the  Markets  Committee  of 
the  corporation  recommends  that  Mr.  Charles  King,  architect, 
be  requested  to  prepare  and  submit  to  the  committee  modified 
plans  for  the  reconstruction  of  the  market,  so  as  to  bring  the 
cost  of  the  scheme  within  the  borrowing  jjowers  of  the  cor- 
poration.—At  the  last  meeting  tenders  for  reseating  and  re- 
fitting the  council  chamber  were  considered.  The  highest 
■was  that  of  Messrs.  A.  R.  Lethbridge  &  Son,  Plymouth,  at 
£2  700,  and  the  lowest  two  those  of  Messrs.  Ruse  &  Sons, 
Plymouth,  at  £1,467,  and  Messrs.  Dart  &  Pollard,  Paignton, 
at  £1,425.     The  tender  of  Messrs.  Ruse  was  accepted. 

Poplar. — At  a  recent  meeting  of  the  district  board  of 
works  it  was  resolved,  on  the  recommendation  of  the  Works 
Committee,  to  purchase  two  rotary  watering  machines,  for 
use  in  wide  thoroughfares,  at  a  cost  of  about  £70. 

Retford. — A  repoi-t  of  the  Estates  Committee  recommend- 
ing the  expenditure  of  about  £1,100  for  the  painting,  decora- 
tion and  improvement  of  the  town  hall  buildings  was  sub- 
mitted to  the  council  last  Friday.  After  a  long  discussion, 
however,  an  amendment,  suggesting  that  the  work  should  be 
carried  out  at  a  cost  of  only  £100,  was  carried  unanimously, 
the  proposition  to  adopt  the  report  as  submitted  not  being 
put  to  the  vote. 

Scarborough. — The  council  liavo  received  sanction  to  a 
loan  of  £10,100  for  works  of  improvement. 

Stockton. — The  council  have  adopted  a  report  of  the  Klec- 
trio  Lighting  Committee  recommending  that  an  installation 
should  be  ijrovided  at  an  early  date. 

Sutton  COldfield. — The  Health  and  Highways  Committee 
recently  submitted,  at  a  town  council  meeting,  a  plan  and 
estimate,  which  had  been  prepared  by  tlie  surveyor,  for  the 
sewering  of  Penn's-lane,  and  recommended  that  they  be  ap- 
proved. It  was  not  proposed  to  apply  to  the  Local  Govern- 
ment Board  for  a  loan  for  the  work  until  the  scheme  for 
sewering  other  parts  of  the  borough  was  also  approved.  The 
report  was  adopted. 

Torquay. — Mr.  W.  A.  Ducat,  a  Local  Government  Board 
inspector,  attended  at  the  Town  Hall  recently  to  hold  an 
inquiry  into  an  application  for  sanction  to  a  loan  of  £1,000 
for  the  purchase  of  pleasure  grounds.  There  was  no  opposition. 

Wednesbury. — The  town  council  recently  deciiled  to  pur- 
chase 5  acres  of  land,  part  of  Lodge  Holes  estate,  for  the  pur- 
pose of  a  tip,  at  the  price  of  £115. 

West  Bromwioh. — Tlie  park  which  has  been  presented  to 
the  borough  by  the  Brothers  Kenrick,  as  we  briefly  stated 
last  week,  was  opened  on  August  Bank  Holiday  by  the 
donors.  The  total  area  of  land,  wliich  is  situated  near  the 
boundary  dividing  Smethwick  and  AVest  Bromwich,  is  about 
20  acres.  The  land  has  been  enclosed  with  an  iron  fence. 
Provision  has  been  made  for  cricket  and  football,  two  separate 
spaces  having  been  prepared  and  set  apart  for  those  games. 
Trees  and  shrubs  have  been  planted  somewhat  plentifully, 
and  a  number  of  walks  have  been  made.  In  the  centre  of 
the  grounds  a  space  has  been  reserved  for  the  erection  of  a 
band-stand.  The  work  has  been  carried  out  from  plans  pre- 
pared by  Mr.  J."  T.  Eayrs  (formerly  surveyor  to  the  corpora- 
tion) and  under  the  snpervision  of  his  successor  in  office, 
Mr.  A.  T.  Greatorex. — Mr.  Dibden's  report  on  the  disposal  of 
sewage  at  Friar  Park  was  considered  at  the  last  meeting  of 
the  council,  and  after  a  short  discussion  the  surveyor  was 
instructed  to  proceed  with  the  preparation  of  plans. 

Wokingham. — Aflcr  a  lengthy  discussion  the  council,  at  a 
recent  meeting,  decided  to  make  an  application  for  sanction 
to  a  loan  of  £.500,  in  addition  to  one  of  £1,000  already  sanc- 
tioned, for  gas  iMirposes. 

Wolverhampton. —  A  letter  has  been  received  from  the 
Local  Government  Board  giving  sanction  to  an  application 
for  permission  to  obtain  a  loan  for  the  purchase  of  the  Ex- 
change Hall. 

Worcester. — A  Local  Goverument  Board  inquiry  has  been 
held  into  an  application  for  sanction  to  a  further  loan  of 
£8,834  for  purposes  of  electi-ic  lighting.  There  was  no  oppo- 
sition. 

York.  -Tlie  Markets  Committee,  althi>ugh  regretting  that 
the  lowest  tender  for  the  extension  of  the  covered  market 
wan  £500  more  than  the  estimate,  ask(!d  the  council  to  permit 
them  to  accejit  the  tender  and  carry  out  the  work.  This 
request  was  agreed  to. 

URBAN   DISTRICT   COUNCILS. 

larry.— 'Seven  tenders  were  received  for  the  construction 
of  Barry  Island  main  eewer  to  "  Cold  KuBp,"aDd  that  of  Mr. 
Greorgo  Euttcr,  at  £3,<io8,  was  accepted  at  tlie  laSt  weoting 


of  the  council.     It  was  also  decided  to  lay  new  mains  to  in- 
crease the  efficiency  of  the  public  water  supply  at  Barry  Dock. 

Biddulph. — At  a  recent  meeting  of  the  council  it  was 
stated  that  there  is  now  a  good  prospect  of  a  permanent  sup- 
ply of  water  for  the  Biddulph  Moor  district  being  obtained 
from  the  borings  which  are  being  made  at  the  nettle-beds. 

Bradford-On-Avon. — Tenders  for  baths,  which  it  has  been 
proposed  to  erect,  have  been  received  by  the  council  and  are 
at  present  under  consideration. 

Brentford. — The  district  council  have  accepted  the  tender 
of  Messrs.  Mowlem  &  Co.,  Westminster,  for  the  supply  of 
blue  Guernsey  granite  at  13s.  4d.  per  cubic  yard. 

Bridgend. — The  question  of  purchasing  the  town  gas- 
works has  been  deferred.  The  profits  of  the  undertaking, 
from  information  obtained  by  a  committee,  amount  to  nearly 
£2,00(J  yearly. 

Bromyard. — The  council  have  decided  to  make  an  applica- 
tion for  sanction  to  a  loan  of  £5.50  for  the  purchase  of  a  steam 
roller,  water  cart  and  scarifier. 

Cheadie. — An  application  for  sanction  to  borrow  £2,150 
for  private  street  improvements,  and  £.500  fur  furnishing  a 
public  recreation  ground  with  shelters,  seats,  swings,  &c.,  was 
the  subject  of  a  Local  Government  Board  inquiry  on  Friday 
of  last  week.  It  was  explained  that  the  ground  had  been 
presented  to  the  council  and  that  this  was  the  first  expendi- 
ture of  public  money  upon  it.     There  was  no  opposition. 

Exmouth. — At  a  recent  district  council  meeting  a  letter 
was  read  from  the  Bridges  and  Roads  Committee  of  the 
county  council  stating  that  the}'  did  not  feel  justified  in  re- 
commending the  council  to  pay  any  of  the  cost  of  the  pro- 
posed improvement  in  the  Salterton-road,  near  Cranford. 
Tlio  letter  was  referred  to  the  Roads  Committee. — A  sugges- 
tion by  the  Heavitreo  District  Conncil  that  tho  council  should 
join  in  providing  the  money  for  an  isolation  hospital  at 
Heavitree  was  referred  to  the  Sanitary  Committee. — A  re- 
port by  the  surveyor  that  the  whole  of  the  council's  carts  and 
laarrows  were  in  such  a  state  that  they  could  not  be  made 
fit  for  use  was  referred  to  the  General  Purposes  Committee. 
— The  clerk  was  instructed  to  write  to  the  water  company 
asking  for  a  better  snpply  of  water  than  had  of  late  been 
given. — The  .Storm  Water  Committee  recommended  that  Mr. 
Cousens  be  asked  what  his  fee  would  be  for  examining  Mr. 
Beswick's  scheme,  in  order  that  the  council  might  again  ap- 
proach the  Local  Government  Board.  The  recommendation 
was  adopted. 

Fareham. — At  the  district  council  meeting  on  Friday,  a 
discussion  arose  with  reference  to  the  inclusion  in  one  of  the 
bills  submitted  by  the  Finance  Committee  of  items  for 
periodicals  for  the  surveyor  and  electrical  engineer,  it  being 
contended  that  the  officials  shonid  obtain  the  papers  them- 
selves. Eventually  the  payment  of  the  bill  was  agreed  to. — 
The  Works  and  Sanitary  Committee  reported  that,  as  no 
tenders  had  been  received  in  response  to  advertisements  in 
respect  to  the  renovation  of  the  river  wall  at  W.illington, 
they  had  instructed  the  surveyor  to  carry  out  the  work,  as  it 
was  necessary  to  do  it  before  the  winter. — The  same  com- 
mittee also  reported  that  they  had  considered  the  question 
of  the  water  supply  of  Catisfield,  and  recommended  that  the 
surveyor  be  instructed  to  carry  out  extensions  to  the  head- 
ings in  the  well,  at  a  cost  not  exceeding  £200,  as  an  addi- 
tional supply  could  be  obtained  by  this  means.  A  long  discus- 
sion ensued,  but  finally  the  recommendation  of  the  committee 
was  adopted. 

Frome. — The  council  have  decided  to  put  in  another  rising 
main,  at  a  cost  of  over  £500,  in  case  any  accident  should  arise 
with  the  present  ones  supplying  the  town  with  water. 

Hanweii. — At  a  meeting  of  the  council,  on  Tuesday,  it  was 
unanimously  decided  to  enter  into  an  agreement  with  the 
Reeves'  Syndicate  for  the  application  of  their  process  for  the 
purification  of  the  river  Brent  according  to  the  scheme  of 
Mr.  T.  W.  Baker,  A.M.I.C.E.,  of  Broad-street  House,  E.C.,  the 
Middlesex  County  Council  having  agreed  to  p.iy  half  the  cost, 
and  Willosdon,  Ealing  and  other  local  authorities  interested 
to  pay  the  other  lialf,  in  ])roportion  to  their  respective  rate- 
able values,  in  accordance  with  a  minute  of  agreement  ar- 
ranged at  a  meeting  held  with  Mr.  Littler,  chairman  of  the 
county  council.  Six  members  of  the  Hanwell  Council,  with 
the  medical  officer,  visited  Henley  on  Saturday,  to  examine 
the  results  of  tho  working  of  the  Reeves'  system  there.  We 
understand  that  they  were  thoroughly  satisfied  with  what 
they  K.aw,  no  smell  being  observable  in  any  part  of  the  works, 
and  tho  deodorised  sludge,  even  when  vigorously  stirred  up, 
being  (juite  inoffensive. 

Hexham. — A  propo.sal  was  made  at  a  recent  meeting  of 
tho  council  that  an  application  should  be  forwarded  to  the 
Local  Government  Board  asking  for  sanction  to  a  loan  of 
£766  for  tho  carrying  out  of  street  works. 

Hucknali  Torkard.  —  On  the  recommendation  of  the 
Genoial  Purposes  Committee,  the  council  recently  decided  to 
offer  £315  to  the  Duke  of  Portland  for  the  freehold  of  the  site 
on  which  tho  public  offices  stand.  A  reply  has  now  been 
received,  stating  that  tho  Duke  estimates  the  value  of  the 
land  at  £060. 
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llford. — A  Local  Govornniont  Board  inquiry  was  held  ro- 
cently  in  ruforenoe  to  an  application  for  sanction  to  a  loan  of 
i;:iO,fJ(JO  for  works  of  seworago  and  aowajjo  <lis[>osal. 

Ilfracombe.  — Tlic  district  council  liave  resolved  to  borrow 
£2,950  for  I  In:  market  and  various  otlier  improvomonts. 

KIrkby-ln-AshflOld.— At  tlio  recent  mectinj,' of  the  district 
council  tho  surveyor  presented  an  estimate  of  £S50  for 
public  offices,  and  it  was  decided  to  apply  to  the  Local 
Ciovennuent  Board  for  sanction  to  a  loan  for  that  amount. — 
A  coniniitteo  was  appointed  to  take  iulo  consideration  the  I 
question  of  Imrial  accommodation  in  the  parish,  and  also 
the  question  of  fees.  In  proposin({  the  resolution  it  was 
pointed  out  that  there  were  three  burial  Krounda.  St.  John's 
was  nearly  full,  the  Ka.st  Kirkby  cemetery  was  about  one- 
third  full,  and  to  Kirkby  a  new  parcel  had  been  added,  so 
there  was  no  question  that  the  matter  should  be  taken  in  hand 
at  once. 

Levenshulme. — A  letter  was    recently  received   from  the 
Local  ( lo\  erniiicnt  Board  sanctioning  the  borrowing  (•{  JE.5.750    j 
for  the  erection  of  the  proposed  new  public  offices. 

Llandudno. — The  district  council  have  decided  to  proceed 
with  the  erection  of  the  new  municipal  buildings  in  Lloyd- 
street,  instructions  bein;:;  given  to  the  architect  to  keep  the 
outlay  as  near  £12,000  as  possible. 

Rawmarsh.-  The  council  recently  decided  to  purchase 
certain  land,  known  as  Rosehill  estate,  for  the  sum  of  £10,000, 
for  the  purpose  of  a  recreation  grourul.  An  application  for 
sanction  to  borrow  the  necessary  money  will  shortly  bo  made. 

Rugrby. — The  Local  (rovernmont  Board  have  decided  to  hold 
an  inquiry  into  an  application  for  sanction  to  a  loan  of  £200  for 
the  purchase  of  properly  for  street  improvement.  At  the 
last  nuietinj;  one  of  the  members  of  the  council  protested  that 
it  was  a  ridiculous  proceeding  to  hold  an  inquiry,  at  consider- 
able expense  lo  the  town,  over  so  small  a  matter,  and  on  his 
suggestion  it  was  decided  to  ask  the  board  to  sanction  the 
application  to  borrow  without  the  inquiry. 

Tottenham. — In  reference  to  the  district  council's  applica- 
tion for  sanction  to  borrow  £1,.'j90  on  account  of  the  park 
pumping  station,  the  clerk  reporied  at  a  recent  meeting  that 
the  Local  Government  Board  had  given  their  sanction  to  a 
loan  of  £1,496  only,  the  sums  disallowed  being  £75  for  clean- 
ing the  engines,  necessitated  by  the  careless  manner  iu  which 
they  had  been  stored,  £14  for  relixing  bolts,  and  £3  2a.  for 
cleaning  boilers  for  inspection. 

Walton. — An  inquiry  has  been  held  respecting  an  applica- 
tion for  sanction  to  a  loan  of  £4."),000  for  purposes  of  sewerage 
and  sewaj^'e  disposal. 

WaterlOO-with-Seaforth.— The  tender  of  Mr.  W.  F.  Chad- 
wiok,  ly  Leeds-street,  Liverpool,  at  £507  10s.,  has  been  ac- 
cepted for  the  widening  of  Seaforth-road. 

WhittingtOn. — At  the  last  meeting  tenders  wore  accepted 
as  follows  for  street  works:  l^uccn-street  -Maraden  &  Son. 
Whittington  Moor,  £192;  Albertslreet -T.  Klcock,  Now 
Whittington,  £150. 

Ynyscynhaiarn. — Plans  and  esiimati'S  for  four  additional 
subsidiary  sewers  for  the  Tremadoc  district,  prepareil  by  Mr. 
J.  W.  Lewis,  engineer  and  surveyor,  have  been  approved  and 
adopted  by  the  district  council,  and  instructions  given  to  at 
once  proceed  with  No.  1  section.  —  With  reference  to  the 
serions  outbreak  of  diptlieria  in  December  l.ast,  Mr.  Lewes 
has  submitted  a  dc^tailed  report  dealing  with  the  sanitary 
arrangements  of  every  individual  tenement  within  the  district 
of  Tremadoc,  and  a  special  meeting  of  the  Sanitary  Com- 
mittee will  shortly  be  held  to  consider  the  same  and  make 
recommendations  to  the  council. 

RURAL   DISTRICT  COUNCILS. 

Dorchester.  Ai  the  last  'iisnirt  council  meeting  the  sur- 
veyor, Mr.  F.  VV.  Mager,  was  directeil  to  prepare  jilana  and 
specitications  for  water  supply  works  for  the  pariah  of  Toller 
in  accordance  with  a  scheme  which  he  prepared  four  years 
ago,  but  which  was  held  in  abeyance  owing  to  local  opposi- 
tion.— The  council  are  considering  the  advisability  of  taking 
priK'eedings  against  the  Uoi-chester  Corporation  to  prevent 
them  friun  further  polluting  the  river  Fronio  by  the  discharge 
of  untreated  .sewage  into  the  river. 

Harrow. — A  scheme  for  the  proposed  drainage  of  Syaton, 
which  is  estimated  to  cost  £2,">(I0,  is  at  present  being  con- 
sidered by  the  council. 

Market  Bosworth. — Sanction  has  been  received  to  a  loan 

of  £2,MK)  for  ilie  ll)stock  sewerage  scheme. 

MelbOUrn. — In  a  letter  to  the  council  refncing  to  sanction 
a  loan  of  £2ilil  for  the  carrying  out  of  a  water  supply  scheme 
at  Croat  Cliialiall  the  Local  Government  Board  recommend 
the  council  to  obtain  the  ailvice  of  n  competent  engineer  on 
the  matter. 

Neath.  -New  council  buihiings  are  being  erected,  from  the 
plans  prejinred  by  Mr.  I).  M.  Davies,  on  a  site  purchased  from 

the  trustees  of  the  DyfTou  ,. slate  at  a  C'<M  of  £.''iiKI. 

SCOTLAND    AND    IRELAND. 

Aberdeen. — The  .Sewrago  Committee  have   accepted   the 


tender  of  Mr.  George  Pirie  for  the  constrootioQ  of  ao  oatfall 
sewer  from  Palmerston-road  to  near  Victoria  bridge.  Mr. 
I'irio'i  offer  was  £S,(»72. 

Edinburgrh. — Through  some  failure  of  the  machinery  at 
the  corporation  electric  lighting  station  a  largo  portion  of  the 
city  was  rocenlly,  about  midnight,  |tlunged  in  total  darkness. 
All  the  atreet  lamps  wont  out.  ami  the  gas  lamps  having  been 
entirely  removed  from  those  thoroughfares  whore  the  electric 
light  has  been  substituted,  those  pririh-getl  str>M'is  had  to  re- 
main destitute  of  artificial  illumination.  No  explanation  was 
offered  of  the  cause  of  the  failure,  which  was  most  seriously 
felt  in  the  newspaper  offices  and  other  eslablisbmenta  where 
uight  work  is  a  necessity. 

ClasgOW.— It  has  been  remitted  to  the  Tramway  Com- 
mittee to  consider  the  propriety  of  constructing  a  line  of 
tramways  from  Glasgow  Cross  to  Castle-street  at  u  puiut 
opposite  I'arliament«ry-road. 


LEEDS  ELECTRIC  TRAMWAYS. 

The  lord  tnayor  of  Leeds,  Sir  James  KitsoQ,  reoe&tly 
opened  tho  new  overhead  electric  tramway  system  whicli 
hag  been  laid  by  the  corporation  from  Kirkstall  Abbey  to 
Roundhay  Park.  Since  the  time  when  the  corporation  took 
over  tho  tramways,  about  17  miles  (single  track)  of  pertna- 
ent  way  have  been  n<ldod  or  relaid,  which  moans  practically 
putting  down  a  new  line.  At  the  ]»rosent  time  over  1,000 
men  are  engaged  on  other  branches  relaying  and  Iwnding  tho 
rails,  with  the  view  that  at  some  faturo  time  powers  may  be 
obtained  to  extend  the  electric  system  to  every  part  of  tb« 
city. 

At  the  luncheon  which  followed  the  ceremony  tho  chair- 
man, in  responding  to  u  toast,  mentioned  that  from  the  time 
of  purchasing  the  system  to  March,  1897,  the  number  of 
p.assengers  carried  exceeded  14,000,000,  or,  estimating  the 
population  of  the  city  at  400,000,  it  would  be  found  that  the 
entire  population  had  been  carried  thirty-five  times  over. 
Taking  tlie  financial  side  of  the  question,  and  oomparing 
189.3  with  1H97,  the  corporation  wcro  taking  over  £20,000  a 
year  more.  This  had  boon  done  with  the  same  amount  of 
rolling  stock  ns  waa  possessed  when  the  tramways  were  ac- 
quired, although  the  number  of  horses  had,  of  necessity,  been 
increased. 


OFFICIAL    ADVERTISEMENTS 

Received  Too  Late  for  Cla«8ificfttion. 

TTRBAN     DISTRICT    COUNCIL    OF     EAST 

^  AND   WBST  MOLESEY. 

TO  SKWER  AND  DRAINAGE  CoNTRACTOHS. 

The  above  Conncil  are  prepared  to  receive  lenders  for  the 
Construction  and  Laying  of  about  700  yards  of  12.in.  and 
9-in.  Main  Sewers,  and  other  incidental  works  connected 
therewith,  in  various  roads  in  East  Moleaey,  in  accordance 
witli  plans,  sectiona  and  specifications  prepared  by  Mr.  John 
Stevenson,  the  Council's  Surveyor,  which  may  bo  seen  after 
tho  18th  iost.  at  the  Council  office?,  Walton-road,  y^aat 
Molesej-,  between  tho  hours  of  10  and  4.  Tenders  must  be 
on  tho  forms  suppliisd  for  tho  purpose,  .and  roust  be  de- 
livered at  the  Council  offices,  addressed  to  the  Drainage  Com- 
mittee, sealed  and  endorsed  "  Tender  for  Main  Sewers,"  not 
later  than  5  p.m.  on  Monday,  the  6th  September  next,  after 
which  no  tender  will  be  received.  A  deposit  of  £2  28.  in 
cash  will  be  required  upon  applicati(m  for  form  of  tender, 
which  will  be  rctnrned  to  the  non-successful  contractors 
after  tho  receipt  of  a  bond-fide  tender  and  to  the  successfal 
contractor  on  the  execution  of  contract  and  bond. 

The  Council  reserve  to  themselves  tho  right  to  accept  any 
tender  for  all  or  any  part  of  tho  works,  but  do  not  bind  them- 
selves to  accept  the  lowest  or  anv  tender. 

D.  CANN, 

Clerk. 

Conncil  Offices,  Walton-road,  East  Molesey, 
14th  August ,  1897. 

KING'S  COLLKGE,   LONDON,  in  conjunction 
with  the  Technical  Education  Board  of  London  County 
Council. 

The  following  special  Evening  Classes  will  be  held  during 
the  Winter  Session: — 

Civil  Engineering. 
Mechanical    Engiaeoring. 
Natural   Philosophy. 
Arohitecturt-. 
Matbemnlics. 
Fees  for  each  Course,  £1  la. 

Kreo  Coursea  for  Teachers'  Classes  in  Physics,  Mnlhematici 
and  Physiology  will  be  held  on  Saturtlay  mornings. 

These  classes  are  intended  for  students  who  have  already 
reached  an  advanced  alngo  in  their  technical  work,  and  kfford 
an  opportunity  to  students  who  can  sluily  only  iu  tho  even- 
ings to  obtain  instruction  in  wcUuquippcd  university  labor*- 
torius. 

Full  information  and  prospectuses  of  thota  and  other  even- 
ing classes  cnn  be  obtained  from  the  Secretary,  Kinf^'s  College, 
Strand,  W.C. 
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Personale 


Mr.  F.  Ingram,  Colnc,  Lancashire,  has  been  appointed 
manager  of  the  sewage  works  of  the  Taunton  Town  Conncih 

The  Manc)iester  Corporation  have  appointed  Mr.  P.  A. 
Price  assistant  superintendent  of  tlie  gas  department,  at  a 
salary  of  £350  per  annum. 

At  a  meeting,  held  recently,  the  Ru.shden  Urban  District 
Council  decided  to  issue  advertisements  for  a  surveyor,  at  a 
salary  of  £1.50  per  annnm. 

Mr.  Bellamy  has  received  instructions  from  the  Tavistock 
Bural  District  Council  to  prepare  alternative  schemes  for  the 
drainage  of  Beeralston. 

Jlr.  Luke  E.  Bartlett  has  been  appointed  surveyor  and  in- 
spector of  nuisances  to  the  Banbury  Rural  District  Conncil. 
The  salary  is  £205  per  annum. 

On  Wednesday  Mr.  Smithies,  Leeds,  was  appointed  sur- 
veyor of  highways  and  inspector  of  nui-sances  to  the  North- 
allerton Rural  District  Council. 

The  Maidstone  Town  Conncil  have,  on  the  recommenda- 
tion of  the  Finance  Committee,  decided  to  increase  the  salary 
of  Mr.  F.  T.  Grant,  the  assistant  surveyor. 

Mr.  Thomas  JoUand,  of  Millom,  Cumberland,  has  been  ap- 
pointed third  assistant  in  the  office  of  Mr.  T.  Hunter,  sur- 
veyor to  the  Leigh  Urban  District  Conncil. 

Mr.  Maddern,  architect,  Penzance,  has  been  asked  by  the 
West  Penwith  Rural  District  Council  to  prepare  plans,  esti- 
mates, &c.,  for  the  new  cemetery  at  St.  Erith. 

Mr.  Lloyd  Jones,  surveyor  to  the  Carnarvon  Town  Council, 
has  been  granted  an  honorarium  of  £15  for  extra  services 
rendered  in  connection  with  the  corporation  Bill. 

Mr.  E.  E.  Hoadley,  who  is  at  present  employed  under  the 
Islington  Vestry,  has  been  appointed  to  the  post  of  engineer 
in  charge  at  the  Worcester  Corporation  electric  supplj'  works. 

Mr.  H.  W.  Butler,  Oswestry,  has  been  appointed  assistant 
county  sui'veyor  to  the  Southampton  County  Conncil,  at  an 
annual  salary  of  £200.  There  were  127  api)lIeations  for  the 
office. 

The  Lindsey  Counly  Council  have  adopted  the  report  of  a 
sub-committee  which  recommended  that  the  salary  of  Mr. 
James  Thropp,  the  county  surveyor,  be  fixed  at  £500  per 
annum. 

The  Town  Council  of  Port  Elizabeth,  South  Africa,  are 
advertising  for  a  borough  engineer  and  surveyor,  at  a  salary 
of  £5.50  per  annum.  Further  particulars  will  be  found  in  our 
advertising  columns. 

The  Limerick  Town  Commissioners  have  decided  to  .adver- 
tise for  a  successor  to  the  late  gas  man.ager,  Mr.  W.  Spillane, 
w4ioser  death  was  announced  in  our-last  issoc.  The  salary 
attached  to  the  post  is  £300. 

Mr.  Jenkins,  C.K.,  Aberdeen,  lias  been  iustructed  by  the 
Stoneham  Police  Commissioners  to  prepare  plans  for  a  low- 
service  reservoir  and  for  the  extension  of  the  water  and 
sewerage  systems  of  Slug-road. 

Acting  on  the  instructions  of  the  Keighley  Town  Council, 
the  Waterworks  Committee  of  that  body  have  engaged  Mr. 
William  Fox,  water  engineer,  of  London,  to  prepare  a  report 
with  respect  to  the  waterworks. 

Mr.  II.  P.  Maybury,  gas  manager  to  the  Malvern  Urban 
District  Council,  has  received  permission  to  attend  the  autumn 
meeting  of  the  Institution  of  Gas  Engineers  at  Amsterdam. 
A  sum  of  £5  will  be  allowed  as  expenses. 

Mr.  J.  M.  Knight,  surveyor  to  the  Mile  End  Vestry,  left 
England  recently  for  New  York,  on  board  the  White  Star 
liner  Germanic.  lie  has  obtained  special  leave,  and  intends 
to  make  a  tour  of  the  American  continent. 

Mr.  G.  T.  Moore  was  recently  appointed  principal  assistant 
in  the  Dnblin  city  architect's  olBce.  A  councillor  complained 
that  Mr.  Moore  did  work  for  persons  outside  the  corporation, 
but  the  council  made  the  appointment. 

The  Marylebone  Vestry  have  j-eceivcd  .'i  letter  from  their 
surveyor,  Mr.  Tomkins,  who  a  few  montlis  ago  was  granted 
leave  of  absence  on  account  of  ill  health,  stating  that  he  would 
retpiire  a  still  longer  rest.  A  medical  certificate,  which  ac- 
companied the  letter,  showed  that'  he  is  suffering  from 
nervous  prostration. 

The  officials  and  workmen  emiiloyed  in  the  borough  sur- 
veyor's department  cpf  the  Walsall  ('ar|ioration  recently  visited 
Bristol.  The  party,  which  numbered  about  IH0s])ent  an  en- 
joyable day  in  exploring  the  diffe.rent  parts  of  the  town, 
afterwards  sii  ling  down  to  tea  at  tlie  "  Crown  and  Dove" 
hotel.     Walsall  was  reached  again  at  1  a.m. 

Mr.  P.  Dodd,  surveyor  to  the  Wandsworth  District  Board 
of  Works,  Svas  rcceritlj'  accorded  a  vote  of  thanks  for  the 
valnabh-assistancc  lie  rendered  in  connection  with  the  (Queen's 
diamond  jubilee  fete  to  the  childrim  of  WnndsM'orth.  Mr. 
Charles  F.  Rich.ards  proved  of  great  help  at  the  public  dinner 
provided  from  the  funds  raised  by  the  Princess  of  Wiiles. 


On  the  reconimondatiou  of  the  Health  Committee,  the 
Liverpool  City  Conncil  have  appointed  Mr.  James  A.  Budge 
outdoor  assistant  to  the  borough  engineer  of  Leith,  and  Mr. 
Alfred  W.  Woodfine,  outdoor  assistant  to  the  borough  engi- 
neer of  Crewe,  district  road  surveyors  in  the  city  engineer*s 
department.  The  salary  is  £130  per  annum,  increasing  £10 
annnally  to  £170. 

A  special  meeting  of  the  Herefordshire  County  Council 
was  held  on  the  31st  ult.  for  the  purpose  of  considering  a  re- 
quest from  the  committee  of  visitors  to  the  lunatic  asylum 
at  Burghill  that  they  be  allowed  to  engage  the  county  sur- 
veyor, Mr.  Wakelam,  when  they  considered  his  services  would 
be  useful,  and  to  remunerate  him  for  such  services.  The  re- 
quests were  acceded  to. 

Mr.  J.  H.  Abbey,  Hudderalield,  recently  attended  a  meeting 
of  the  General  Purposes  Committee  of  the  Meltham  Urban 
District  Council  and  submitted  plans  for  the  proposed  sewage 
sclieme  for  the  district.  After  the  plans  were  fully  gone 
into,  Mr.  Abbey  was  instructed  to  include  in  his  scheme  the 
drainage  of  Heliiic,  Spark  Green,  Meltham  Moor,  Mill  Moor, 
New-road  and  -Calmlands. 

A  proposal  to  appoint  an  assistant  surveyor,  at  a  salary  of 
3.5s.  per  week,  was  at  the  last  meeting  of  the  Sutton  Cold- 
field  Town  Council  rejected  by  one  vote.  The  mayor  said 
that  the  salaries  paid  for  services  in  the  borough  surveyor's 
office  compared  very  unfavourably  with  those  paid  to  me- 
chanics. The  question  will  again  come  up  for  consideration 
as  soon  as  an  iniiuiry  has  been  made  regarding  the  work  done 
in  the  office. 

At  a  meeting  of  the  Liverpool  Corporation  Special  Tram- 
ways Committee,  on  Monday,  Sir  A.  B.  Forwood  in  the  chair, 
a  proposal  to  elect  Mr.  Pearson  as  engineer  for  the  new  elec- 
tric tramway  was  defeated  by  seven  votes  to  five.  Sir  A. 
Forwood  then  resigned  the  chairmanship  of  the  committee, 
and  theftu'ther  consideration  of  theengineership  was  deferred. 
Mr.  Pearson  is  an  American,  and  the  feeling  of  the  majority 
was  that  the  work  could  be  done  by  an  English  engineer  or 
some  one  of  the  corporation's  own  staff. 

As  we  announced  last  week,  Mr.  George  Elkington,  the 
senior  member  in  the  firm  of  Messrs.  George  Elkington  & 
Son,  died  recently  at  Worthing.  Mr.  Elkington  was  in  busi- 
ness as  an  architect  and  surveyor  from  1847  to  1895,  for  the 
last  twenty  years  of  that  time  in  partnership  with  his  son. 
From  1854  to  1893  he  was  a  Fellow  of  the  Royal  Institute  of 
British  Architects,  but  for  the  past  two  years  has  been  on  the 
list  of  Fellows  retired  from  practice,  and  he  also  held  for 
many  years  the  appointment  of  surveyor  to  the  vestry  of 
Bermondsey  under  the  Metropolis  Local  Management  Act. 

The  Tyne  Improvement  Commissioners  held  a  special 
meeting  on  Friday  week  for  the  purpose  of  receiving  a  re- 
port from  the  committee  appointed  to  con.sider  and  define  the 
duties,  qnalifications  and  salary  of  an  engineer  in  succession 
to  the  late  Mr.  P.  J.  Messent.  Applications,  with  recent 
testimonials,  will  be  received  up  to  1st  September.  The  en- 
gineer will  be  responsible  for  the  designingand  the  execution 
of  all  the  engineering  works  of  the  commissioners,  will  be 
required  to  devote  himself  exclusively  to  the  service  of  the 
commissioner,  and  reside  iu  the  district.  The  salary  will  be 
£1,200  per  annum. 

Mr.  John  Foster,  who  has  been  for  many  years  connected 
with  the  gas  and  electrical  department  cf  the  Nelson  Cor- 
poration, but  who  lately  obtained  the  appointment  of  man.ager 
of  the  Leigh  Gasworks,  has  been  presented  by  his  colleagues 
with  an  illuminated  address  and  a  case  of  knives  and  forks  as 
a  mark  of  their  esteem.  The  address  heartily  congratulated 
Mr.  Foster  on  his  success,  and  also  spoke  of  the  development 
of  the  electrical  and  gas  departments,  with  which  lie  had  been 
so  closely  and  eft'cctively  associated.  By  his  capacity,  appli- 
cation and  high  intelligence,  it  went  on,  he  had  contributed 
in  no  small  degree  to  the  successful  working  of  these  de- 
partments, resulting  for  many  years  in  large  profits,  amount- 
ing to  thousands  of  pounds,  being  handed  over  to  the  borongh 
fund. 

In  accordance  w  ilh  their  request,  Prof.  Kennedy  recently 
submitted  a  rejiort  to  the  West  Hartlepool  Town  Conncil  in 
regard  to  a  proposal  to  introduce  electric  light  in  the  borough. 
Prof.  Kennedy  advises  that,  whatever  course  tlie  committee 
may  adoptas  to  still  wider  extension,  they  should,  at  any  r.ate, 
lay  down  distributing  mains  in  the  central  district,  all  along 
Church-street  and  Churclisqnare,  Whitby-street  to  Musgrave- 
street,  Lynn-street,  part  of  Surtees-street,  Musgrave-street 
from  Lyiin-strecl  to  Stockton-street,  Stockton-street  from 
Musgrave-street  northwards,  and  from  Church-square  to  the 
])ulilic  buildings  at  the  corner  of  Lander-street.  Ho  advises 
the  u.se  of  .a  conliiiniius  current  three-wire  system,  withlamps 
running  at  about  210  volts.  This  system  would,  without 
alteration,  enable  a  current  to  be  supplied  to  the  most  dis- 
tant parts  of  the  borough,  such  as  Seaton  Carew.  and  the 
district  be.side  the  park.  The  generating  station,  he  thinks, 
should  be  somewhere  beside  Biirn-road. 
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CROYDON'S  PROPOSED  NEW  WATERWORKS. 


SANITARY  INSPECTORS'  ASSOCIATION. 


LOCAL  GOVERNMKNT  BOARD  INQDIRy. 

Mr.  Robert  Bickncll,  on  Friilayjla.sl,  rcsniiuci  liis  iiKiuiiy, 
on  bclialf  (if  tlie  Local  Government  Bounl.  into  tlir  npiilicii- 
on  of  tlio  Croyilun  Corporation  for  Hant'tiun  to  borrow  the 
nni  of  £32,000  for  the  erection  of  new  waterworks  at 
Waddou.  At  tlio  inquiry,  tlie  week  before  last,  cvideucc 
was  given  as  to  the  necessity  for  an  extension  of  tlie  water 
snpply  by  Sir  Frederick  Bramwell,  .Mr.  Thomas  Walker,  the 
borough  enfrinecr,  .ind  other  witnesses,  who  were  njfreed  that 
the  jiresent  yield  was  not  cqnal  to  the  requironients  of  the 
day.  Mr.  Bray  now  opened  the  case  for  tlio  opposition, 
arguing' that  the  lime  had  not  arrived  for  the  propo.'^ed  cxten- 
8ion,  tlio  corporation's  reserve  snpply  of  water  at  Addinglon 
being  snBicient  to  carry  them  on  for  at  least  six  or  eight  years, 
and  therefore  the  ejqienditure  of  this  money  was  tpiite  un- 
necessary. He  also  contended  that  the  water  derived  from 
the  well  recently  bored  at  Waddoii  would  bo  |>olluted.  Mr. 
Baldwin  Latham,  M.i.c.E.,  of  Victoria-street,  Westminster, 
said  he  had  tested  the  temperature  of  the  water  in  the  pro- 
posed new  well,  and  found  it  to  be  the  same  at  a  tlepth  of 
50ft.  and2.')0ft.  respectively,  namely — 51  deg.  It  ought  to 
have  been  nearly  56  deg.  Tho  inference  he  drew  from  tliat 
was  that  there  was  u  slight  downward  movement  in  tho 
chalk.  It  was,  in  his  opinion,  polluted  water,  and  would  be 
particularly  dangerous  in  tho  low- water  jjeriod.  Mr.  Walter 
Joseph  Baker,  an  artesian  well  engineer  of  forty  years'  ex- 
perience, agreed  with  the  evidence  of  the  previous  witness. 
Dr.  Smee,  M.b.c.s.,  member  of  the  Surrey  County  Council, 
and  director  of  two  water  companies,  like  Mr.  Baldwin 
Latham,  was  of  opinion  thai  water  was  travelling  from 
Caterham  Valley  in  the  direction  of  Waddon.  The  water 
drawn  from  that  part  of  the  Wandle  would  be  highly  polluted 
and  unlit  to  drink. 

This  closed  the  inquiry,  and  the  inspector  stated  that  he 
would  report  to  tho  Local  Government  Board  in  due  course. 


Visit  to  Bkcbsels. 
In  connection  with  the  lljgienio  Congress  at  the  Brasielg 
Exhibition,  the  above  association  have  arranged  to  visit 
Belgium  eaily  in  September.  Their  programme  includes 
visits  to  and  inspection  of  the  sanitary  works  at  Antwerp, 
Malines,  Ghent,  Bruges,  Ostend  and  Brussels.  Reoeptiunsby 
tho  bnrgoiiiaflter,  aldermen  and  CMiincilhir»  will  be  given  to 
them  at  most  of  those  towns.  .M.  Buls,  the  burgomaster  of 
Brussels,  has  invited  them  to  a  reception  at  the  llotel  de 
Ville  on  the  evening  of  .September  Olh,  and  has  also  placod 
the  Militia  Hall  ut  their  disposal  for  their  meetings  whiltt  in 
Brussels.  At  Ostend  a  reception  will  be  given  at  the  Hotel  da 
Ville  on  the  morning  of  tho  Vitli  of  September. 


APPOINTMENTS   VACANT. 


The  Local  Government  Board  and  Sewage  Disposal  of 

LSkfgQ  Towns. — The  presi'leni  ol'  Ihc  Local  {io\-ernment 
Board  has  decided  to  appoint  a  oominittee  to  inquire  con- 
cerning the  sewage  disposal  of  largo  towns  and  cities. 


Rksidknt  KLKCTRicAr,  Kkoinkkb. — August  10th. — Leith 
Town  Cunneil.     £300.— Mr.  T.  B.  Laing.  town  clerk. 

.\ssi.sT»NT  TO  Tiip  City  Gnoisrer. — .\uguBt  16th. — City 
Council  of  Oxford.  £2.— Mr.  W.  11.  White,  M.i.c.t.,  city 
engineer. 

Assistant  BoKoiroii  Strvkyor. — Angust  l7th. — Coriiorn- 
tion  of  Darwen.     £120. — Mr.  Chas.  Costeker,  town  clerk. 

Inspector  of  Xul-^ancks. — August  17th. — Norton  Rural 
District  Council.     £75. — Mr.  Tlioums  W.  .Smith,  clerk. 

I.NSPKCTOB  OF  Weiorts  ANi.  Mf.ascres. — August  17th. — 
Rochester  Corporation.  £60. — Mr.  Apsley  Kennette,  town 
clerk. 

Clerk  of  Works.— .\ugn8t  18th.— Lowestoft  Town  Conn- 
cil.  £2  10s. — Mr.  George  11.  Hamliy,  a.u.i.c.e.,  borough  en- 
gineer. 

E.NGIXKER    FOR   THE    WlNWlCK    PfMPING   STATION. — Aagnlt 

18th. — Warrington  Corporation. — Mr.  James  Doas,  water  en- 
gineer. 

Building  Inspector.— August  19th.— Kdmouton  I'rban 
District  Council.     £130. — Mr.  G.  Eedes  Eachns,  surveyor. 

Town  Knginekk  and  Sirveyob. — August  19tli. — Town 
Conncil  of  Port  Klizabeth,  South  Africa.  £550.-  -Messrs. 
Davis  &  Sopper,  51  St.  Mary -axe,  London,  E.C. 


SE.WACC  RAISIO 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

e:n^gine:e:rs, 

6  &  7,  OLD  QUEEN  STREET, 

WESTMINSTER.  LONDON. 

Attd    YORK. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


S  EWACE    TO    Bt    RAiSCO 


Makers  of 

FLUSHING  SYPHON89 

SLUICES,  &o. 


GREEN'S    PATENT  TRUINVERT   PIPE. 

To  put  it  sliortly,  this  pipe  socnl•e^^  tras 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  qo.u-; 
nections  at  every  joint.  ;uui.  whiie  all.iwiiiif 
for  u  .slight  scttleiueut  when  tii-st;  laid,- forms  nn 
absolutely  rigid  joint  iliii'i'ilv  (he(*enieit(  f^t. 


AA— Holis  for  poiirlnR  in  ecmont  or  com- 
position. 
BB— Stiei]gnii'in-.l  uu  1  ItfSKtbonixl  .Suilit. 


1.  Qaa    and    Wator-TiBht    Joints    «juily    tnaMm 
undor  water. 

2.  Truo  Allicnmont  of  Invort. 

3.  SocKot    tho    atronBoat    part    of    tha    pipa. 
4.— No  spaolal  junotlena  r«4uir*d. 

CC— Inner  Soolol  and  Host. 

Pr=&';^^'?,I,rZT,Sr'''''''-   gates    &    green,    Ltd.,  Hallfa*. 
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Inspector  of  Builbings. — August  2l3t. — Borough  of 
Devonport.    £100. — 3Ir.  A.  B.  Pilling,  town  clerk. 

Engixeebing  Draughts.man. — August  21st. — Borough  of 
Devonport.     £130.— Mr.  A.  B.  Pilling,  town  clerk. 

Abchitectoral  Draughtsman. — August  2lBt. — Borough 
of  Devonport.     £130.— Mr.  A.  B.  Pilling,  town  clerk. 

Surveyor,  Inspector  of  Nuisances,  &c. — August  21st. — 
Methley  Urban  District  Council.  £120.— Mr.  Robert  S. 
Wigin,  clerk,  83  Albion-street,  Leeds. 

Inspector  of  Nuisances. — August  25th. — Lincoln  Cor- 
poration.    £125.^Mr.  H.  K.  Hebb,  deputy  town  clerk. 

Gas  Manager. — August  31st. — Limerick  Corporation. — 
£300. — Chairman  of  the  Gas  Committee,  Gas  Office,  Limerick. 

Assistant  to  the  Survetor. — August  31st. — Bromley 
(Kent)  Urban  District  Council.  £70. — Mr.  Fred  H.  Norman, 
clerk. 

Chief  Engineer. — September  1st, — Tyne  Improvement 
Commissioners.  £1,200. — The  Secretary  of  the  Commis- 
sioners, Berwick-street,  Newcastle-on-Tyna. 

CouNTi  Road  Surveyor. — September  Ist. —  Midlothian 
County  Council. — Mr.  A.  G.  G.  Asher,  county  clerk,  County 
Rooms,  Edinburgh, 

Surveyor  and  Sanitary  Inspector. — September  1st.— 
Long  Eaton  Urban  District  Council. — Mr.  E.  Williams,  clerk. 

Chemist. —  September  11th. —  London  County  Council. 
£700. — Mr.  C.  J.  Stewart,  clerk.  County  Hall,  Spring-gardens, 
London,  S.W. 


COMPETITIONS. 


SpEBiTON. — Auffust  13th. — New  council  chambers  and  offices,  to  be 
erected  at  a  cost  of  £5,000,  for  the  urban  district  council.  £30  and  £15. 
— Mr.  James  Bell,  clerk. 

Bdrt. — August  31st.— Art  /gallery  and  public  library,  to  be  erected  at 
the  comer  of  Moss-lane  and  Manchester-road,  at  a  cost  not  exceeding 
£16,000.  £75,  £50  and  £25.— Mr.  J.  Cartwright,  M.i.c.E.,  borough  engi- 
neer. 

Ludlow.— Septemljer  lat. —Electric  light  scheme  for  the  borough. 
£20. — Mr.  John  Herbert  Williams,  town  clerk. 

BArrEHSBA. — September  22nd. — Public  baths  and  waehhouses  to  be 
erected  in  Battersea  Park-road,  at  the  corner  of  Cringle-street,  for  the 
veatry  of  St.  Mary,  £100,  £50  and  £25.— Mr.  W.  Marcus  Wilkins. 
vestry  clerk. 

MoEBCAMBE.— October  Ist.— Improved  and  extended  sewerage  scheme, 
for  the  urban  district  council. — Mr.  Jno.  Bond,  surveyor,  &c. 


Leeds.— October  8th.— Wholesale    dead-meat  market  and  abattoir. 
£100,  £50  and  £25.— Mr,  Jno.  Harrison,  town  clerk. 

Cardiff.— December  4th.— New  town  'hall,  law  courts,  &c.    £500, 
£300  and  £200.— Mr.  W.  Harpur,  m.i.c.e.,  borough  engineer. 


MUNICIPAL  CONTRACTS  OPEN. 


Leeds.— August  14th.— Underground  tar-well  at  the  Meadow-Ian* 
gasworks. — Mr.  L.  H.  Towusley,  general  manager,  Municipftl  Offices. 

Bbiohtok. — August  inth. — Complete  double-tube  surface-condensing 
plant. — Mr.  Francis  J,  Tillstone,  town  clerk. 

MoHLEY, — August  16th.— Sewering  and  kerbing  of  Ashfield-road  and 
Pawson-street.— Mr.  M.  H,  Sykea,  borough  surveyor. 

MoELEY.— August  16th. —  Levelling,  paving,  &c.,  of  Dartmouth- 
avenue  from  High-street  to  opposite  the  centre  of  Cardigan-avenue.- 
Mr.  M.  H.  Sykes,  borough  surveyor. 

CocEERMODTH. — August  16th. — Tool  house  in  the  park,  for  the  urban 
district  council. — Mr.  John  Fearon,  clerk. 

Shiplet,  —  August  16th. —  Various  caat-iron  aud  earthenware  pipe 
sewers  for  the  urban  district  council,— Messrs.  W.  B.  Woodhead  Jt  Son, 
engineers,  18  Exchange,  Bradford. 

Gorton. — August  17th. — Granite  setts,  for  the  urban  district  council. 
—Mr.  R.  T.  Holland,  clerk. 

CHELMiFOHD.— August  17th.— Cast-iron  water  tank. — Mr.  Thos.  Dixon, 
town  clerk. 

CHOBLEr.— August  17th.— Steel  root  for  coal  store  at  the  gasworkfl.  — 
Jno.  Mills,  town  clerk. 

KiNG'sLTNif.— August  17th.— New  chemical  laboratory  at  the  Borough 
Technical  School,  London -road. — Mr.  E.  J.  Silcock,  borough  surveyor. 

Chet,m8fokd. — August  17th. — Engine  house  in  the  Market-place. —  Mr 
Thos.  Dixon,  town  clerk. 

Luton.— August  17th. — Main  drainage  works.- Mr.  A.  J.  L.  Evans, 
borough  engineer. 

Salpord. — August  17th.— Electric  wiring  of  the  library  and  museum 
at  Peel  Park.— The  Electrical  Engineer,  Walness-road,  Broughton. 

Inverness.— August  17th. — Waterworks,  for  the  town  council, —  Mr, 
James  Fraser,  engineer. 

BiEKBNHEAD. — August  ISth. — Flagging,  paving,  channelling  and 
sewering  of  various  passages  in  the  borough.- Mr.  Charles  Brownridge, 
A. M.I.C.E.,  borough  engineer  and  surveyor. 

Burnley.— August  18th.— Various  paving,  &c.,  works,- Mr.    G     H  . 
Pickles,  borough  surveyor. 

Oldham.— August  18th. — Creosoted  beech  wood  paving  blocks. — M 
S.  A.  Pickering,  a. m.i.c.e.,  borough  surs-eyor. 

Kingston-on-Thames,  —  August  ISth.—  Granite  and  flints,  —  Mr. 
Harold  A.  Winser,  town  clerk. 

MANCHB8TEB.— August  18th. — Policc  sub*3tation,  &c.,  in  Bridgewatcr- 
Btreet. — The  City  Surveyor. 

Halifax.- August  18th.— Road  works,  for  the  rm-al  district  council. 
—Mr,  F.  Gordon,  surveyor. 
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♦  FRED'?BRABY2<C 


FITZROY  WORKS 

352to3G4  Euston  R? 
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lAilfifeft 


BUCKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND   WARMING. 


tuAoiMARK    63    FORE   STREET,   LONDON,   E.G.,   and    Branches. 


ALUMINO- 
FERRIC. 

THE   Precipitant. 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  4p  Queen  Victoria  St.,  E.C. 

Glass  ot  all  kinds  covered  by  the  PolicieB  of 

this  Company. 
MODERATE  RATES.     PROMPT  REPU«OEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  i>er  cent,  of  the  Premiuiua  returned  every 

sj.x  years  in  cases  where  no  claim  has  arisen. 

Applicatloas  for  Agencies  laviied. 

Liberal    Terms    for     Business    Introduced 


NAVVY  BARROWS 

ASD 

Contractors'  Timber, 

Polling  Boards  and  Runners  to  sizoa,  Enfflish 

Timber,   Plank  and  Scantlinp,  Wagon  Wood, 

FencinsT,  Joincrv,  Pick  and  Hammer  Shafts. 

JOHN  ASHWORTH  &  CO., 

Waterfoot,  Manchester. 

Estab.  1860.  Depots :  Liverpool,  Uull.'Fleetwood. 


■41AB1.I8BED  OVBB  Ukl.V  i.  CENTCKT. 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGUAPHED     IN     BEST     .STYLE     AND     WITH     GREAT     EXPEDITION     BIT 

PARTRIDGE    &    COOPER, 

AHOnrECTS'    AXD    SrUVKYOIlS'    I.lTHOGRAJ'irKRS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 

LIBERAL  DISCOUNTS,  ACCOKDING  TO  ARRANGEMENTS. 


Adcdst  13,  1S»7.] 
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SocTH  Shiblbc.— AnjHist  lOth.— Sewerage  worka,  for  the  roml  dis- 
trict council.— Mr.  D.  Balfour,  m.i.c.i.,  3  St.  Nicholas  Bmldinffe,  New- 
ctuitlc-on-TjTie . 

Strood.— Aujjutit  19th.— KerhiriR,  |«vinc  Rud  other  wrorku  in  tbo 
paritih  of  Don  ton,  for  the  rural  district  council.— Mr.  WalUtr  Brooke, 
«urvoyor. 

FixcHLEY.— Auprust  lltth.— Uoad  works  for  the  urban  diHtrict  council. 
— Mr.  Charles  Roberts,  clerk. 

DEwsBBiiT.— August  2l8l.— Paving,  tagging,  Ac,  of  Gla^f  tone  •street, 
Leatbam-fitreet,  Reform-Ktreet  and  RuaMl-street.— Mr.  G.  Treveljran 
Lee,  town  clerk. 

Halifax.— August  23ra.— Liinesione  aaphallinflr  in  the  People's  Park. 
Mr.  KdwanI  U.  ti.  Ki*cott,  borough  engineer. 

Dkicuy.— August  23rd.— Brickwork  for  six  refuse -dcstnictor  cells.— 
Mr.  R.  .1.  Harn.-on,  Iwnmgh  ongnieer. 

RoMFoitD.— AugiiHi  L'.'lrd.— Kxioi.sion  of  pipe  s«wer»  and  construction 
of  outfall  worktt  at  Uomchurcb,  for  the  rui»l  district  council.- Mr.  J, 
SimmonH,  m.i.c.x.,  1  iVinceVstrocr.  I»oncai*t^r. 

Si XBUKY-oif-THAMEM.— August  2,?rd.  —  Kugine  honsc,  Ac,  for  the 
urbnn  district  council.— Mr,  John  Anstie,  engineer.  17  Victoria-street, 
Westminster,  S.W. 

STKVE.iiGt. —August  23rd.— Broken  Guomsoy.  liOicefiter  or  other 
granite,  for  the  urimn  district  council,— Mr.  W.  Onslow  Times,  clerk. 

LivEiiPOOt..— August  24th.— Chi uuiey  shnft  for  the  new  refuse  de- 
structor at  Cobb'ft  Quarry,  Kvortoii.—Thc  t-'iiy  Kngineer. 

SouiHOWBAM.— August  2kh.— Dro8J»»  for  the  urban  district  council.— 
Messrs.  Godfrey  Rhodes  &  Kvans,  Commercial  Hnnk  CbamtMrs, 
Halifax. 

Blackpool.- August  21th.— Sewers,  Ac— Mr.  J.  Wolstonholme. 
borongh  surveyor. 

Nbath.—  August  25lh.—  Water  extonsiitus,  for  the  rural  ilistrict 
council.— Mr.  W.  E.  Clarion  Thomns,  a.m.i.c.e,,  engineer. 

Lascuestbb.— August  2oth.— Sewerage  works,  for  the  rural  district 
council.— Mr.  J.  E.  Parke,  a.».i.c.e.,  Post  Otflce  Chamliers,  Newcantle. 

MiopLESBKOi'cn. —  August  26th.—  Concrete  flags  and  kerb.— Mr. 
Frank  Baker,  borough  engineer. 

KiKesTox-05-THAiiE8.— August  20th.— Kx tension  of  the  electric  light 
buildings.— Mr.  Harold  A.  Winser,  town  clerk. 

Wood  GBEKK.-Augnst  27th.— Making-up  Brook,  Lawton,  Silsoe  and 
Thorold-roads,- Mr.  C.  J.  Gunyon,  surveyor  to  the  urban  district 
council. 

Brightos.- August  27th.— Gmynes,  Ac,  on  the  Maderia-road  fore- 
shore.—Mr.  Francis  .1.  C.  May,  m.i.c.e.,  Iwrough  sun'cyor. 

New  Mai,de!».— August  2Sth.— Various  road  materials,  kc,  for  the 
urbAU  district  council.— Mr.  Thomas  V.  U.  Davidson,  surveyor. 

Dekbv.— August  30th.— Dynamos,  Ac,  for  the  cori>oratiou.  — Mr.  J. 
K.  Steward,  engii\eer,  electric  lighting  station. 

Saltcoats  (Scotland).— August  ."il.st.— Galvanised  steel  buckets,  for 
the  commissioners.— Mr.  James  Campbell,  town  clerk. 

Witney.— August  31st.— Sewerage  works,  for  the  url-an  district 
council.— ilr.  C.  Nicholson  Lailey,  euKineer.  16  Great  George -street, 
Westminster,  S.W. 

Wkmblet.— September  1st.— Sewemgc  works,  for  the  urban  district 
council. — Mr.  Claude  L.  Whiteheftd,  engineer. 

King's  Lyxh.— September  1st.— Outfall  sewer.— Mr.  K.  J.  Silcock, 
borough  engineer. 

Ledb  UBT.- September  6tb. — Construction  of  a  reservoir  and  extension 
of  water  mains,  for  the  urban  district  council.— Mr.  R.  K.  W.  Berring- 
ton,  engineer,  WoWorhamptou. 

Shoreditch.— Sc]>tember  7th. —Sewer  in  Fanshaw-etreet,  from  Hox- 
ton-street  to  Short-street,  for  the  vestry.— Mr.  J.  Rush  Dixon,  a. m.i.c.e., 
TcslO'  engineer  and  j^urvcyor. 


TENDERS. 


CHKLTEVHAM.— Kor  n  kur»«Ml  and  muiuci|>«i  oiBccb  .nim  rt 
Gftrdttn  site.— Mr.  E.  T.  Ilryd^'en,  town  clerk  :— 

J,  N'<  iri-.t  >oi.-.  S'uiiT(;!i_'J(i!e,  ,\«ol  ...  i^* 

F...- 

J. 

J. 

C'  im  dDd  Tcwkenbur .  v 

J.    :  

A.  ,  .  '  -.r' 

A.  C  1  S.  UilhiiHi^t  Chcluiihun  t    

tOfllccs  only. 


£i,l£l 


LINCOLN.— Accepted  for  electric  plunt.— Mr.  C.  S.  Vc«j  Brown, 
electrioal  eugitMer  : — 

Enir......  ».  .i  ii-.-,  „.,,,...,  tc.—liiwnncv,  8«m  A  i  -■  ,  S'..rMri.i. 

fii  rlWe  I.'...,  L  ill.l.jll 

Iti  '.or  .11  <'o..  Liric*iln 

S«.;   ...->. u. r  t  Hilum,  Bow,  K. 

ScomRe  Uattery. — L'hlundc  8t^>ra4re  Hyudicftt«,  ilBDCbe«t«r. 
Economisers. — Kf^uen  ±  .Son,..  WalctiHulil  


CJly 

t  1^1 


IM 


THORN  HILL. —For  a  boundary  wall  round  the  infeolioiu  iimur* 
hospital  at  Uunkur'a  Hill,  lor  the  urban  dintnci  council.— Mr.  8.  W. 
Parker,  surTeyor  ; — 

Land  .S:  (lottiard.  South  Otwt      i::*U 

R.  Bonth,  Thomhill,  near  Dew»l)ury      ..  JOJ 

W.  Killiurn,  Tbomhill  „        „  a» 

E.  Wilcnck,  Thomhill    „         „  S« 

E.  Sbcard,  Thornhlll     ,,         „             •  MO 

EBB  VALK.— For  the  improvement  of  the  road  frornCwm  to  Alwrbietf, 

for  the  nrbaa  district  coancil.— Mr.  T.  .1.  Thomns.  cnRineer  and  »ur- 

veyor:- 

N.  Bai;ley,  Abertillery    .. 

Rowland  &  Lloyd,  Trealaw 

C.  Gardner,  CHrdiff           .  .r-i 

Lewis  A  firosg,  Llanhitleth  t  '•■'■• 

J.  Preecc,  Hereford          ...  i.ii'' 

Batchelor  Jt  Suowden,  CardiS  t.lU 

J.  Monks  A  Co.,  Cramliu*  3.»M 


5.M0 


BRANKSOMK.— For  the  supply  and    ereotiou  of  eighteen  au>t-iron 
street'lamp  columns,  for  the  urban  district  council- — Mr.  Samuel  J. 
Newman,  surveyor : — 
C.  Wills  4  Son,  Bournemouth  £52 

J.  Losoby.  Poole         f) 

Bayley  &  Beeching,  Bournemouth'         ^ 

ST.  ALBANS.— For  road  works  in  Manor-road  and  St.  Pet«r'»-ro«,L— 
The  City  Surveyor:— 

Manor-rou- ! . 

Nicholls  4  Son,  Wood  Green      C33i 

G.  Capper,  St.  Albans  • 30S 

St.  Peters-road. 

NichoUs  4  Son,  Wood  Green     ISl 

G.  Capper,  St.  Albans  •  130 


BARKISLAND,— For  dross,  tor  the  urban  diblrict  council- — Mr.  James 
Bates  Holroyd,  surveyor  :— 

Per  Ton 
>.  it. 

T.  Feather,  Mirfleld 8    «i 

R.  Brig^:- \  S"n,  Limited,  Baiikftelil  Limcworks,  fMiihcri>e  •  .'»     . 


TROTTS  PATENT  VALVES  ANO  FITTINGS  p£5^?oi'B^. 

ji.Dirji^N^rr  A.GE:  s. 

1.  Are  the  most  perfect  and  effective  valves  now 
:n  u-e. 
-.  Arp  quick  filling  au'l  full  wav. 

3.  Are  taatlj-  repaired  by  aimpfy  unscrewing  top 
cap  or  nozzle  (see  illustration). 

4.  Only  require  sllgbt  haJf-tum  for   closing,  and 
do  not  require  screwing  up  like  other  valves. 

^.  By  the  latest  Iniprovemcnt  the  inner  valve  can 
he  removed  whilst  under  prt-.sMire. 

Are  supplied  to  the  Government.  London  County 
Council,  and  principal  Hospitals.  Unions,  Baths  and 
Washhouses, Gas  and  Watf r  Works, etc..  throughout 

the  country. 
Approved  by  New  River  and  other  Water  Companii-s. 

Illustrate  Price  List^t  loitk  Testimonials,  on  application. 

Proprietors  and  Sole  Manufacturers,  HENRY  CONOLLY  &  CO.^ 

Pitteiii'-'  s  .lud  Miniuf.ictiirJng  Snnil.irv  Kngin»<T?,  and  Uiiild»r-i'  Mit'ImiiI.-^. 

Head  Office  and  Show  Rooms.  42  HAMP6TEAD   ROAD.  LONDON,  N.W. 


CROGGON  &  CO.,  U- 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 


E«tiin''f*:'*    Given    for    ni'     Imiig   of 
IRON  ROOFS  ANO  BUM.D!NCS, 


ALSO  MANrFArrrRKH?  OF 

GALVANIZED  CISTERNS, 

H.W.     TANKS  EiClSTERN 

16     Upper    Thames     Street,    UONDON;    E.O 

fioil     :>t     LIVERPOOL     .ind     CLASCOlv 


THE    PASTEUR    chamberland    FILTER. 


[1]  Prevents  TYPHOID  FEVER.  CHOLERA,  and  all  water-borne  diseases 
KIDE  TO  WORK  with  or  without  Pressure,  and  to  giie  any  required  output 


2  Is  the  ONLY  FILTER  which  does  bo. 


•K     KH-lllb.M 


■■  INK     DK.MiiNjlHATHI)     s  1  A.NI>.VK1> 
FILTHATU)N.'-/fnIu*  .Vfrfi.-.i.'  Jrarnil. 

■  A  ItKAL  PHKVBNTATIVK  OK  WATKll  BOHSB  DISKASB." 

Profisjor  Sir  HENRY  K.  ROSCOB.  Ph. P..  K  R.S.,  ••jo:- 
"  Or.1ii.r>r.v  Kilttrs  nrv  no  g.xnl  «t  nil ;  the  only  fllt<T  llmt  prolccU 
the  waterVlrlnkcr  from  thr  Korms  l»tlirP«»t<iir  flltcr.' 

"THR  ONLY  FILTKR  THK  PKOFKSSION  CAN  RKtOM- 
MBND.'  -Hospital.  _       .. 

Till- ;fri(i.<*  .Vntiral  Jottrnnl  mv».-"THK  PlIKSKNT  STAIB 
OK  THINGS  IS  A  PIBIU  OAXAKR.  AKD  HAS  TO  ANSWBK 
KUU  THK   I.UsS   OK   .MA.N^    I.IVKS 

Pn.(.-»!i..r    K,    HAY    l.ANK  l>T  IK. 
■  lonitslir  tllt^n  ar. 


K.K.S.,     MVS  : 


■  Onlinarj 


I 


No8.  ai6,t21rtl.  T«pFi;iir 
with  Barthnwr.  •rCrvBlal 

Reservoir.  Kroiii  31  flfn<'h. 


Table  Fiitib. 

No.  M'J. 

From  31  0. 


NoN'PncBauHC  Cibtcnn  riiTcn 

No.   X'.-i. 

From  B9  -  .unli 


'  \l     l.Ui'ktlow 

Aiiftunl.  isyi.  u    » 
On  officiiil  li,' 
utr  of  nil  or<  i 

hA«  illMpiH-Rr'.l. 

••  At  I)lnMi  lw\r:  ■ 
thrt'f  vrjuT*  iH-lon*  I' 
follouliiK  four  y«'Ar»."     tii 
(KnuiciO. 

NOTK.-TIIK  !  ASTKfl;  FITTKU  IS 

Tbe  result! 

np*  f'rnnirii* 


lie  of  cholera  occurpert  In 
1.1  In  six  »i'«'k».  »nd  Mdlert. 
'  h«ve  l^rt-n  cmupod  by  the 


ni'iN 


ml   Zl  KLINPKN.    M 


1   tTp^oH   tr»-»t 

■h, 
:lit 


vri'i.ii:ii  TO  i'-'.i'^'  _ 

MY.  " 

t.llrraiippewl. 

II  i>iTlli.-«tion. 


«oJe  Licencees  and  Makers     4  9£FRIES  <&  SONS,  Ltd.,  147  HOUNDSDITOH,  LONDON,  E.G. 
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WOIBLEDON. — For  granite  concrete  paving,  for  the  urban  district 
council. — Mr,  C.  H.  Cooper,  a.m.i.c.k.,  surveyor:— 

Per  Yard  Super. 


Paviug. 
2  in.       3  in. 


Hardcore. 
■4  m.        Gin. 


The  Granite  Paving  Company,  New  Kent- 
road,  S.E 3    0        .19        0 

John  Rule,  Sunderland  3    3        in        0 

Patent  Impervious  Stone  Company,  Vic- 
toria-street, S.W 3     1         4    2         1 

JoJin  Mowlem  &  Co.,  Westminster 3    2        4    0        0 

W.  B.  Wilkinson  &  Co..  Westminster        ...  3    4        4    4        0 

Patent  Indurated  Stone  Company,  Limited, 

Millwalj,  E 3     6        4    0        0 

McCarthy  O'Connor,  Cambridge     3  11        4    6        0 

Imperial  Stone  Company,  Limited,  East 
Greenwich        3    8        5    6        0    4        0    6 

Stuart  Granolithic  Stone  Company,  Limited, 
Limehouse,  K —  3  11        0     7        0    9 

Adamant  Stone  and  Paving  Company, 
Limited,  Old  Broad-street,  E.C 4    0  —  —  — 

A.  &  P.  Mauuelle,  Leadenhall-street,  E.G.  3  10         —  —  — 

WIMBLEDON. — For  various  tar  paving  works,  for  the  urban  district 
council.— Mr.  C.  H.  Cooper,  a.m.i.c.e.,  surveyor  :— 

Tar  Paving.  Hardcore. 


.T.  Ford,  Coalville 

W.  E.  Constable,  Kentish  Town,  N.W. 
McCarthy  O'Connor,  Mill-road  "^harf , 

Slidland  Railway,  Cambridge 
E.  lies.  North-road,  Wimbledon 


3  in. 
».   d. 

1  10 

2  n 


4]n. 
».  It. 
2  0 
2     6 

2  7 

3  0 


4  in, 

R.   d.  ».  d, 

0    3  0    4 

0     7  0    9 

0    8  0  10 

0    G  0     8 


WIMBLEDON. — For  new  stabling,  Ac,  for  the  urban  district  council. 
— Mr.  C.  H.  Cooper,  a.m.i.c.e.,  surveyor:- 

J.  Smith  &  Sons,  South  Norwood,  S.E £9,069 

J.  Jarrett  &  Sons,  Balham-hill,  S.W 9,940 

D.  Stewart  &  Sons,  Wallington           9,600 

E.  P.  Bulled  &  Co.,  Croydon       9,497 

W.  H.  Lorden  &  Son,  Upper  Tooting,  S.W 9,444 

-Mr.  R.  A. 


LINCOLN. — For  a  chimney  and  works  office  and  stores.- 
MacBriar,  city  surveyor  : — 

Chimney. 

M.yles  &  Warner,  Stalybridge 

W.  Pattison  &  Son,  Ruskiuton 

U.  S.  &  W.  Close,  Lincoln*        

Works  Office  and  Stores. 

.1.  M.  Harrison,  Lincoln 

W.  Pattison  &  Son,  Ruskington  

H.  S.  &  W.  Close,  Lmcoln  

Halkes  Brothers,  Lincoln  

W.  AVright  &  Son,  Lincoln*         


£1,289 
1,253 
1,176 

4,990 
4,653 
4,081 
3,996 
3,756 


PLUMSTEAD. — For  the  supply  and  fixing  of  a  post  and  wire  fence 
at  Wickham-Iane,  for  the  vestry. — Mr.  W.  C.  Gow,  vestry  surveyor  : 

Per  Yard  Lineal. 
s.   d. 

S.  Watts,  Plumstead        1    9 

Rowland  Brothers,  Bucks         1    IJ 

T.  W.  Palmer  &  Co.,  Westminster' 7-5 


MIRFIELD. — For  road  works  in  Green-lane,  Knowl.  for  the  urban  dis- 
trict council. — Mr.  F.  H.  Hare,  surveyor : — 

E.  Hendee,  High-street,  Horbury          £309 

Garforth  Brothers,  Bank-road,  Mirfield           176 

W.  Oats,  Nab-lane,  Mirfield          173 

I.  W.  Schofield,  Battyford,  Mirfield       168 

W.  &  J.  Milner,  Lowlands ,  Mirfield*     168 


OLD  SWINDON. — For  tanks  and  filters  at  Broome,  for  the  urban  dis- 
trict council. — Messrs.  Shopland  &  Redman,  engineers,  Newport- 
street,  Swindon ; — 

W.  L.  Meredith,  Gloucester       £1,842 

H.  Hill,  Maidenhead        1,695 

B.  Winchcombe,  Swindon         1,567 

W.  H.  Smith  &  Son,  Bristol' 1,376 


NOTICES. 

The  Shrveyok  and  Municipal  and  County  Engineer 
may  he  ordered  direct,  through  any  of  Messrs.  Smith  ^  Son^s 
book-stallSy  or  of  any  newsagent  in  the  United  Kingdom, 
Applications  to  the  O^ces  for  single  copies  hy  post  onust  in  all 
cases  he  accompanied  hy  stamps. 

The  Prepaid  Suhscription  (including  postage)  is  as  follows  : 
Twelve  Six  Three 

Months.  Months.  Months. 

United  Kingdom  15s.       ...        7s.  6d.        ...        3s,  9d. 

Continent,  the  Colonies,  India, 

United  States,  &c 198.       ...       9s.  6d.        ...       4s.  9d. 

The  International  Neivs  Company,  83  and  85  Duane-street, 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  leen  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

editorial,  publishing  and  advertisement  officks    : 
ST.  BRIDE'S  HOUSE,  2-1  BRIDE-LANE,  ELEET-STREET, 

LONDON,   E.C. 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     EXHAUST. 

THE   ONLY 


VENTILATOR. 

For  Buildings,  Drains,  &c. 


S 

irj 

E 


m^ 


Pio.  28m. 

By  Electricity,  Water,  Gas,  Steam, 

Hand  or  Horse  Power. 


.   "ACME" 
r:  EXHAUST 

(3       LOUVRES. 

6  For    Door.s, 
■^  Walls,  &c. 

From  9s. 


Fig.  24. 


VENETIAN    WALL 
INLETS. 

From  Is.  6d. 


"ACME" 

Chimney 
Cowl, 


w   Steel,  Copper 
to  and 

-  Terra-Cofta. 

Readily 
I  swept ; 

prevents 
1  down- 

draupht. 

«    25s.   to  356- 


Tele^ams :  *'  Kktwoeth,  Livbrpool."      Telephone  No.  1877.      Twenty-five  Tears'  Experience.      Illustrated  Price 
Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Companies,  Arc. 

LEEDS  FIRECLAY  COMPV .  LTD 

SO    :pj^i?.ic    :r<d^n-,    leeids 

GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTOMLAND    RED    FACING    RRIGKS* 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.C. ;  16  Charterhouse  Street,  EC.  ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


EASTWOOD  &  CO.,  Limited. 

Head    Office:     BELVEDERE    ROAD,    L,AMBP:TH,    SE. 

BRICKS.   LIME.    CEMENT. 


In  any  Quantities.         For  Prices  apply  to  above  address. 
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Okehampton. — A  Local  Government  Board  inquiry  was 
tielil  it'ciiiily  into  nn  application  of  tho  town  council  for 
loavo  to  borrow  £!•;!">  for  strii't  iniprovcnient«  and  sewa^ri' 
purposes  and  £140  for  fire  brigade  purposes.  Tho  borongli 
surveyor  attended  and  explainc<l  the  proposals. 

APPOINTMENTS  OPEN. 


WANTED,  immediately,  in  tlie  office  of  the  City 
Kngineer,  Oxford,  an  Assistant. 
He    ninst    bo   a   thoroughly    good   surveyor,    leveller   and 
drauiihtsnian,  and  well   up  in  the  design  and  construction  of 
the  works  usually  carried  out  in  a  City  and  Water  Engineer's 
department.     Salary,  £2  per  week. 

Applications,  stating  ago,  qualifications  and  experience,  and 
onclosing  three  recent  testimonials,  to  bo  delivered  to  mo  on 
or  before  Monday,  tho  16th  instant. 

W.  11.  WHITE,  M.iNsr.c.K., 

City  Engineer. 
Oxford. 

Dated  2nd  Angnst,  1897. 

BOROUflH  OF  DEVONPORT. 
EXGINEERINT,  DRAUOHTSMAN. 
The    Town    Council    invites   applications   from    properly- 
qnalitiod  persons  for  tho   position  of   Engineering   Draughts- 
man in  tho   Borough  Surveyor's  department,  at  a  salary  of 
£130  per  annum. 

Candidates  must  not  bo  more  than  thirty-live  years  of  agi-. 
Printed    particniars  of  the   conditions  and  daties  of  tho 
appointment  may  bo  obtained  from  tho  Borough  .Surveyor. 

Sealed  apiilications,  in  candidates'  own  handwriting,  en- 
dor.seil  "  Engineering  Drauglitsman,"  and  accompanied  by 
copies  only  of  not  more  than  three  rei'ent  testimonials,  must 
be  delivered  to  the  undersigned  not  later  than  the  Slst  dav 
August,  1897. 
Canvassing  is  strictly  prohibited. 

A.  B.   I'lLLlNti, 

Town  Clerk. 
Municipal  (Jrticcs,  Uevonport.  

OIIOUGH  of^devonport! 

ARCHITECTURAL   DRAUGHTSMAN. 
The   Town    Council    invites    applications    from  properly- 
qualified  persons  for  the  position  of  Architectural  Draughts- 
man in  the  Borough   Surveyor's  department,  at  a  salary  of 

il'At t  |n^r  anncTii, 


Candidates  mnst  not  be  mora  than  tbirty-Hro  yeare  of  age. 

Printed  particniars  of  the  conditions  and  duties  of  the 
appointment  may  be  obtained  of  the  Borough  Surveyor. 

Sealed  applications,  in  candidates'  own  imrdwriting,  en- 
dorsed "  Architectural  Dniughtsman,"  and  BCConi|jauied  by 
copies  only  of  not  more  than  three  recent  toetimotiials,  must 
bo  delivered  to  the  andorsigned  not  later  than  the  2l8t  day 
of  August,  1897. 

Canvassing  is  strictly  prohibited. 

A.  B.  PILLING, 

Town  Clerk. 

Municipal  Offices,  Devonport.  

BOROUGH  OF   DRVONPORT. 
INSPECTOR  OK   BUlLDINf;.>^ 
The  Town   Council  invites  applications  for  tlio  p'  sit  ion  ol 
Inspector  of   Buildings  and   Drains,  at  a   salary  of  £100  per 
annum. 

Candidates  mnst  possess  a  practical  and  iheoretiral  knonr- 
ledge  of  the  dntiesof  the  position,  printed  particulars  whereof 
may  bo  obtained  from  the  Borough  Surveyor. 

Sealed  applications,  in  candidates'  own  bandwritin|;,  en- 
dorsed "  Building  Inspector,"  and  accompauie<l  by  copies 
only  of  not  more  than  three  recent  testimonials,  must  be 
delivered  to  the  undersigned  not  later  than  the  2l8t  day  of 
August,  1897.  ■ 

CanvasHing  is  strictly  prohibited. 

A.  B.  PILLING, 

Town  Cleric. 
Municipal  Offices,  Devonport.  

BOROUGH  OF  LOWESTOFT. 
CLERK  OF  WOKK.S. 
Tho  Council  require  the  services  at   once  of  a  thoronghly 
jiraetioal  and  competent   Clerk  of  Works  for  new  sewerage 
and  outfall  works.      Salary,  £2   lOs.  per  week.     Kngngement 
for  about  nine  months. 

Applications,  in  candidates'  own  handwriting,  giving  ex- 
perience, and  accompanied  with  not  mort!  than  three  testi- 
monials or  references,  to  be  sent  to  my  office  on  or  before 
Wednesday,  the  18th  inst. 

None  but  those  who  have  had  previous  experience  on  snch 
works  need  apply. 

GEO.  H.  IIAMBY,  .\»80c-.ji.iMtT.c.it., 
Borough  Engineer. 
Town  Hall,  Lowestoft. 
Aiiirust  4.  1S97. 


HAYWARD'S  PATENT  "SEMf-PRISM"  PAVEMENT  LIGHTS. 


For  Lighting  Basements,  Cellars,  and  Underground  Apartments. 
Universally  acknowledged  to  bo  the  BEST. 


HAYWARD'S  PATENT  SAFETY 
COAL  PLATES. 

SELF-LOCK  I. NU  .VND  .SELF-F.VSTENTNG. 

UsaU  by  all  Local  Uourds  uD J  Vttt  ies. 

Solid  Iron,  Ventilation  or  Illuminuiini;. 


Cross  Section  throngh  Hayirnrd's  No.  L'B  "Semi-Prism"  Pavement  Light, 


IRON  STABLE  FITTINGS. 


IRON  STAIRCASES. 


12  in,  li  in  .  10  in  .  IS  in.  Di»m>>t.'r 

PATENT   MEl'AL   LATH. 

tor  l-iroiirooflng  liuiUinifs. 


y^m^. 


:6    MEDALS    AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  WORK  OF  EVERY  DESCRIPTION  ON  SHORTEST  NOTICE. 
Ciitului,-uo3  and  Eatimates  on  receipt  of  Particulars,  to 

Hayward  Brothers  &  Eckstein, 

ENGHtlEERS    AND    IRONFOUNDERS,  ' ""'" 

187  to  193  TOIOIJ  STREET,  BOROU&H,  LOXDOJf,  S.E 
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13 URAL  DISTRICT  OF  SEISDON"  (STAFFS.)- 

-•-''  The  Seisdon  Rural  District  Council  iuvite  applications 
from  experienced  and  competent  .Surveyors  for  tiie  post  of 
Surveyor  of  Highways  in  the  Seisdon  Rural  District,  at  a 
salary  of  £150  per  annum.  Road  mileage  about  200.  Any 
necessary  stationery  and  office  accommodation  will  be  pro- 
vided by  the  Council,  but  the  above-mentioned  salary  to  be 
otherwise  inclusive.  The  person  elected  must  devote  his 
whole  time  to  the  duties  of  his  office,  and  will  be  required  to 
give  security  for  the  due  performance  of  such  duties. 

Applications,  in  wi'iting,  accompanied  by  copies  only  of  not 
more  tlian  three  recent  testimonials,  to  be  received  by  me  not 
later  than  Monday,  the  23rd  August,  1897,  endorsed  "  Sur- 
veyor of  Highways." 

All  canvassing  prohibited,  and  any  attempt  to  e\ade  tliis 
proliibition  y  ill  disqualify. 

HERBERT  TAYLOR, 
Clerk  to  the  said  District  Council. 

Lichfield-street,  Wolverhampton. 
12th  August,  1897. 

ri^YNE  IMPROVEMENT  COMMISSION. 

-*■  The  Tyne  Improvement  Commissioners  ai'e  abont  to 
appoint  a  Chief  Engineer  over  their  various  pier,  river  and 
dock  works,  in  succession  to  the  late  Mr.  P.  J.  Messent.c.E. 

Applications  from  candidates,  with  recent  testimonials  and 
references,  will  be  received  up  to  1st  September  next,  and 
should  be  addressed,  under  cover,  to  the  Secretary  of  the  Com- 
missioners, Bewick-street,  Newcastle-upon-Tyne,  and  marked 
''  Engineer." 

The  Engineer  will  be  responsible  for  the  designing  and 
execution  of  all  the  engineering  works  of  the  commissioners. 

He  will  devote  himself  exclusively  to  the  service  of  the 
Commissioners  and  reside  in  the  district. 

The  salary  will  be  £1,200  per  annum. 

Each  candidate  will  be  required  to  state  his  age,  qualifica- 
tions and  previous  experience,  especially  his  experience  in 
conducting  harbour  and  sea  engineering  works,  and  whether 
on  his  soli 
tractor. 


TDOARD 


OP 


resjionsibility  or  through  the  agency  of  a  con- 
(By  order) 


R.  URWIN, 

Secretary. 
Tyne  Improvement  Commission  Offices,  Newcastle-on-Tyne. 
29th  Jnlv,  1887. 


WORKS,      WHITECHAPBL 

DISTRICT. 

An  Assistant  Surveyor,  who  must  bo  a  capable  draughts- 
man, is  required  by  the  Board  in  the  Surveyor's  department, 
to  make  surveys  and  take  levels,  and  to  undertake  other 
general  duties  under  the  control  and  direction  of  the  En. 
gineer  and  Surveyor. 

The  appointment  to  continue  dui-ing  the  pleasure  of  the 
Board. 

Salary,  £3  per  week,  but  no  pension  or  compensation  for 
loss  or  abolition  of  office  will  attach. 

Applications,  by  letter,  enclosing  copies  of  three  testi- 
monials, to  be  sent  to  the  office  of  the  Board,  No.  15  Great 
Alie-street,  Whitechapel,  addressed  to  the  Clerk,  on  or  before 
Wednesday,  the  25th  day  of  August  instant,  and  marked  out- 
side "  Assistant  Surveyor." 

Candidates  will  be  pleased  to  note  that  their  personally 
canvassing  the  members  of  the  Board  will  be  a  disqualifica- 
tion for  the  appointment. 

OROUGH     OP     DARWEN.  ~ 

ASSISTANT    SURVEYOR. 
The  Corporation  of  Darwen  require  the  services  of  a  Chief 
ssistant  to  the  Borough  Surveyor  and  Water  Enginper. 
Applicants  must  have  had  a  good  general  experience   in 
municipal  works,  and  must  be  able  to  prepare  working  draw- 
ngs,  specifications   and  accurate  bills  of  quantities  for  both 
engineering  and  architectural  works. 

Tho  salary  will  commence  at  £120  per  annum  ;  age  not  to 
exceed  thirty-five. 

Preference  will  be  given,  other  things  being  equal,  to  can- 
didates connected  with  the  Institution  of  Civil  Engineers,  or 
holding  the  certificates  of  the  Surveyors'  Institution  or  the 
Inooi-jjorated  Association  of  Municipal  and  County  Engineers 
and  Surveyors. 

Applications,  accompanied  by  not  more  than  three  testi- 
monials of  recent  date,  to  be   sent  to  me,  endorsed  ''Assist- 
ant Surveyor,"  on  or  before  the  17th  August 
No  canvassing  allowed. 

(By  order) 

CHAS.  COSTEKER, 

Town  Clerk. 
Town  Clerk's  Office,  Darwen, 
5th  August,  1897. 


PHOTO  COPIES  OF 
TRACINGS, 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2/- 

40  by  27 3/- 

53  by  31 ,         4/- 

Copits  inone  sheet  fiObyiDihy  arrangement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1/6 

40  by  27 „       a/e 

53  by  31 „      se 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


^ 
# 


{i^    '    '"%. 


fire: 


^LONDON  &^ 
yLANGASHIREy 


% 

^ 


Subscribed  Capital  -  £2,127,500. 


Head  Offices 


(  45  DALE  STREET,  LIVERPOOL, 
I  731 


)  TO  76  XING  WILLIAM  STREET,  LONDOn. 


Liberal  Commission  allowed  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  introduction  of 
Business. 


C.WoOLLiSCROFT  &S0H. 


LTD. 


STAFFS 


fLOORS, 


cation. 


LITHOGRAPHED  BILLS  OP  QUANTITIES. 

Manuscript  Copies  of  Drawings,  Tracings, 

Vhoto  Copi  ^s  and  Photo-Lithography.v 

ROBT.   J.    COOK   &   HAMMOND, 
!)raftsm€),,  Lithotjraphers,  .N  M"p  Moifters, 
2&3  ToTHiLL  St.,  Broadway,  West.minstfr. 
Telephone  No.  3KSr». 
Te  cgraphic  Address:  "Cartoons.  London. 


PERMANENT      DECORATIVE 

WALL  1  CEILING  COVERINGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97,  Queen   Victoria  Strtet.  LONDON    EC 


w 


wr 


Nineteen  medals. 


CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


Mv^a..     iArooL.i:.A]vi:s     Sc     co.. 


OlilOINAL    MAKERS    OF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address  ■  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

t^ppcinl   Terms  for  /'Sxporf.  Of  all  /iecoruiors. 
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AND   COUNTY   ENGINEER. 
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"pORT     ELIZABETH     TOWN     COUNCIL. 

-L                     EXfJINEEK   AND  SURVEYOR. 

Tlie  Town   Cuuiicil  of  Port  Elizabetli,  Souili   Africa,  invito 
a|>|ilicntioii9  for  the  jjositiuii  uf  a  Town   EngiueL-r  and   Sur- 
veyor thoroutrlily  <inalitied   to  pirfonn  the  customary  duties 
of  Huch   an  appointment,  and    to   superintend   tlie   municipal 
waterworks.     Salary,  £530  per  annum.     PassB^e  paid. 

Applications,  in  writing,  stating  ago  and  qaalitications,  and 
copies  of  testimonials,  to  be  furuarded  to  the  undf-rsigned  on 
or  before  noon  on  the  lUth  Auerust. 

DAVIS  &  SOPER. 

i^LDBURY  URBAN   DISTRICI    lul^liI,. 
V-'                          SLRVEVOR'S  CLERK. 

Wanted,  ill  the  Town  Surveyor's '••*         '  'Tk, 

with  a  knowlidgi-  of  shorthand  and 

Apply,    by    letter    only,    to    the   ui -..     -,   -     ^    -''t^^-t 

previous  occupation  and  salary  require<l. 

TIIOS.  H.  .SHIPTOK, 

Town  Surveyor. 

COM  PETITION. 

54,  St.  Mary-axe,  London,   E.G. 

■fRBAN     DISTRICT    COUNCIL    OF    LONG 

yJ                                          EATON. 

The  Council  are  prepared  to  receive  applications  for  the 
offices  of  Surveyor  and  Sanitary  Inspector  for  their  district. 

The  person  appointed  will   have  to  undertake  both  oIKcos 
and  to  devote  his  whole  time   lo  the  service  of  the  Council, 
and  reside  in  the  town. 

He   will   be  roipiired   to  superintend   the  works  of  water 
supply,  sewage  and  drainage   works,  and   highways,  and   to 
perform  all  the  duties  of  Surveyor  and  Sanitary  Inspector 
under  the  Public  Health  Acts  and  the  by-laws  of  the  Council. 

The  Council  will  provide  offices. 

The  population  of  the  town  is  about  12,000,  and  the  rate- 
able value  £46,805. 

The  duties  to  commence  on  or  before  the  Ist.lannary,  1898. 

The  appointment  will  be  made  subject  to  the  approval  of 
the   Local   Government   Uoaril,   and   if  so  approved   will    be 
determinable  by  three  months'  notice  on  either  side. 

Canvassing  members  of  the  Council  will  disqualify  candi- 
dates. 

-Applications,  in    handwriting  of   candidates,   stating    .igc, 

1    oWKK     IJKMlNliTUN     URBAN    PT.'^TRICT 
I J                                     COISCIL. 

AMENDED   NOTICE. 

The   Urban    District   Council  of    Lower   Bebington,  in  the 
County  of   Chester,  are  prepared    to  receive    designs  for  a 
scheme   of   sewerage  for  that    portion   of  their  district  now 
being  drained    into  the    Ilri>niborough   imX)1,   and    they   offer 
premiums  of  £.50,  £35  and  £20  for  the  schemes  (if  deemed  of 
sufficient  merit)  ))laced   first,  second   and  third  respectively, 
all  designs  becoming  the  property  of  the  Council. 

An  engineer  of  repute  will  be  apjiointed  to  adjudicate  niwn 
the  designs. 

A  plan   of  the  district,  showing  the  present  system  and 
outfall  of  sewerage,  and  further  particulars  and   conditions 
can   be  inspected  at  the  offices  of  the   Law  Clerk,  situate  at 
5  Castle-street,  Liverpool,  where  the  same  are  deposited,  and 
where  all  designs  must  bo  lodged  on  or  before  the  1st  day  of 
October  next. 

THOMAS  SPROAT. 

Law  Clerk. 

Law  Clerk's  OlRces,  5  Castle-street,  Liverpool. 
10th  August,  1S97. 

qualifications,  experience  and  salary  required,   accompanied 
by  three  recent  testimonials,  to  be  sent  to  the  undersigned, 
marked  '"  -Applications  for  Office  of  Surveyor,"  by  the  l.st  day 
of  September.  1897. 

Dated  this  .">th  day  of  August,  1897. 

E.WILLIAMS, 

Clerk  to  the  Council. 
District  Council  Offices,  Long  Eaton. 

lA/AJNTEi),    in    .a    Municipal     Office,    two    neat 
*  '        Draughtsmen,  accustomed  to  surveying  and  levelling. 
— Apply   to   Box   57,  office   of  TnE  Surtevob,  stating  age, 
salary  leqnired  and  experience,  on  or  before  Wednesday,  the 
18th  inst. 

TENDERS   WANTED. 

'-pHE      L'KB-\N      DISTRICT     COUNCIL     OP 

J-                                          WITXEV. 

The  Urban  District  Council  are  prepared  to  receive  tenders 
from  contractors  for  certain  Scwerapo  Works. 

The  plans  and  specifications  can  bo  seen  and  information 
obtained  upon  ajiplicaiion  to  Mr.  C.  Nicholson  Luilev,  r.G.s., 
.\ssoc.  M.i.vsT.c.K.,  the  Council's  Engineer,  at  his  offices,  16 
Great  George-street,  Westminster,  between  the  hours  of  10 
and  4  o'clock,  on  and  after  Wednesday,  the  18th  inst.,  until 
the  30th  inst. 

Sealed   tenders,   endorsed   "  Witney   Sewernge."   are  to  be 

THE  NEW  EXPANDED  METAL 


Meshes  from  Jth  In    to  6-in.  wide.      Strands  from  24  B.W.G. 
to  ,\.th  in.  thickness  of  Steil. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   oJ 

iuiport;tnt  BuiKlin^s,  lK.th  I'ulilicjinl  l'ri\at<-,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  i'  inches  thick,  with   Expanded 

Mttal  LiUhiiig.     Firt  pruof,  vtrniin-proof,  autl  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceiliiiRS,  also  for  suspended  coilings.  ornamental  mouldings,  encmaing  columns 
girders,  &c.— no  cnieking  or  fsiHiiig  away  of  plaster  to  be  ft-ireti. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark- 

.a. It'  rt-sulls  aiiti  a*lvanlaj^ts  of  llie.-t-    will  be   IdtT    uiniiTsUt.".!    I'V    l-i-i  usal  ol  iLe  1I«-|a  rt 
l.frt.-iiii(fttr reu    red  to 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex- 

p.tlld<:d  Metal  is  not  liable  to  craek  or  (.ill  :i\\:iy  Ihroucli  ehiuiges  of  tempenture. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplietl  to 

tlie  Uojal  I'iwks,  le.iainn  K.iilw.iy  Coml-uiuitsaud  l.iiiiia  l.^^.««•^  Ihr...,,:h"\it  the  killj^dtm. 

ORNAMENTAL.        STRONG.        CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.    These  ate  ii  t 

(JIM    I'.-    u^.  a    \\IuTf\<r    I.itli.  .    w.Tk  IS  r- .]iii:.  .1.  Jioii;  ;i  !■  tt.  r  r:uW  t-' a 
U'r.i(  rinj;  aiul  arcliways.        U  li;glily  oHi.iii;<  ii  nl  and  r\i  i  ((tingly  ilui..! 
t^'rubtuwuy. 

Bein>;  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  ttrcngtb  for  »trrngth 
than  any  other  description  of  metal  lattice-work. 

BRASS.   ALUMINIUM,  or  any  other  ductilo  metal  can  bo  expanded,  and 

llir  «lT».A  t  le.  very  ^.U  .ti-iut:.  .uid  here  Rfpiiu  the  nitsrnee  ni  joints  sivp«  grcftt  durabi  ity  to  th« 
mulJil,  and  the  Vapidiiy  oi  innnufacture  allows  of  \  cry  low  i-rii.'**. 


-•'  ■■•  ^  ^  ^^    >  ■"  (f_j 


CATALOGUES  AND  PRICK  LISTS   can    U>  ohuiti<  d   on   anpUcation. 

Alt-.r..|.v«lft  HKi'OUT  Ivan  t.MUN  EM  Kl  KM  ol  KNOINKKKSon  U*c  u»e  offcXTAXUKU 
MKTAL  IN  CONCltETIi/ 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UFFER    THAMES  STJUJJJT.    LOXDOX,  EC. 

Telegraphic  Address,  "  Distend.  London  "  Works— WEST  HAUTLEl'OOL.  Telophouo  No.  l.^^. 
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delivered  at  my  offices  at  Witney  not  later  than  6  o'clock 
p.m.  on  Tuesday,  the  31st  inst. 

The  Council  do  not  pledge  them??lve3  to  accept  the  lowest 
or  any  tender. 

(By  order) 
F.  J.  D.  WESTELL,  m.a  .  Solicitor. 

Clerk  to  the  Urljaii  District  Council. 
Wicnev, 
10th  August.  1897. 

LPJDBURT    URBAN     DISTRICT     COUNCIL. 
EESBRYOIR  AND  WATERWORKS. 
The  Ledbury  Urban  District  Council  are  prepared  to  receive 
tenders  for  the  construction  of  a  Covered  Reservoir  and  Ex- 
tension of  Water  Mains. 

Drawings  may  ba  inspected  and  specifications  and  form  of 
tender  obtained  after  Saturday,  August  14th,  on  payment  of 
5  si'uineas  (returnable  if  a  bona-fide  tender  be  made)  on  appli- 
cation at  the  office  of  the  Engineer,  R.  E.  W.  Berrington. 
Wolverhampton ;  or  at  the  office  of  Jesse  Garrood,  solicitor. 
Clerk  to  the  Council,  Ledbui-y. 

Tenders  must  be  delivered,  sealed,  at  the  office  of  the 
undersigned  at  or  before  12  o'clock  noon  on  Monday,  6th 
September  next,  and  endorsed  "  Tender  for  Waterworks." 

The,Council  do  not  bind  themselves  to  accept  the  lowest  or 
anv  tender. 

JESSE  GARROOD, 

Clerk  to  the  Council. 
Ledbury, 

9th  August,  1897. 

pOUNTT  BOROUGH  OF  OLDHAM. 
V^  WOOD  BLOCK  PAVING. 

The  Surveyor's  Committee  is  prepared  to  receive  tenders 
for  the  supply  and  labour  required  in  laying  down  about 
1,000  square  yards  of  creosoted  beech  wood  blocks. 

Specifications  and  forms  of  tender  may  be  obtained  on  ap- 
plication to  the  undersigned. 

Sealed  tenders,  endorsed  "  Wood  Paving,"  and  addressed 
to  the  chaii'mau  of  the  Surveyor's  Committee,  must  be  de- 
livered at  the  Town  Clerk's  Office,  Town  Hall,  not  later  than 
Wednesday,  the  18th  inst. 

S.  A.  PICKERING,  Assoc. m.inst.c.e., 
Borougli  Surveyor. 

Town  Hall,  Oldham. 

9th  August,  ISOT. 


STEVENAGE  URBAN  DISTRICT  COUNCIL. 
CONTRACT  FOR  GRANITE. 

The  Urban  District  Council  of  Stevenage  are  prej^ared  to 
receive  tenders  for  the  supply  of  600  tons  of  IJ-in.  Broken 
Guernsey,  Leicester,  or  other  granite,  for  the  repair  of  the 
roads  of  their  district,  to  be  delivered  at  Stevenage  railway 
station  and  sidings  (G.N.R.),  as  to  300  tons  during  the  month 
of  September  next,  and  as  to  the  remainder  if  and  when  re- 
quired up  to  1st  March  next. 

Sealed  tenders,  endorsed  "  Tender  for  Granite,"  accom- 
panied by  samples,  to  be  delivered  to  me,  at  the  Council's 
offices,  not  later  than  4  o'clock  on  Monday,  the  23rd  August 
next. 

The  usual  form  of  contract,  with  bond,  is  deposited  for  in- 
spection at  the  Council's  offices. 

The  lowest  or  any  tender  not  necessarily  accepted. 
(By  order) 


W.  ONSLOW  TIMES, 

Clerk  to  the  Council. 


Council  Offices,  Stevenag 
26th  Julv,  1897. 


E  INCH  LEY    URBAN    DISTRICT    COUNCIL. 
TO  CONTRACTORS,  ROADMAKERS,  &f). 

The  Finchley  Urban  District  Coimcil  invite  tenders  for  the 
Sewering,  Levelling,  Paving,  Kerbing,  Channelling  and 
Making  Good  certain  portions  of  Hertford,  Huntingdon  and 
Bedford  roads  and  "  The  Walks,"  within  their  district. 

Separate  tenders  will  be  required  for  each  street,  and  also 
for  Victoria  Stone  Paving. 

Plans,  specifications  and  conditions  of  contract  may  be  in- 
spected and  information  and  forms  of  tender  obtained  at  the 
offices  of  the  Council,  as  below,  any  day  after  the  3rd  August 
next  (except  Saturday),  between  the  hotirs  of  10  a.m.  and 
4  p.m. 

Tenders,  endorsed  "  Tender  for  Roads,"  to  be  delivered  at 
the  offices  of  the  Council  not  later  than  5  p.m.  on  Thursday, 
the  19th  August  next. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 

CHAS.  ROBERTS, 

Clerk  to  the  Council. 


Council  Offices,  Chiu-ch  End,  Finchley. 
28th  July,  1897. 


STERLING 
MERIT  . 
IS  THE      . 
KEYNOTE 
OF 
SUCCESS. 


This  explains  why  the 


No.  4  YOST  Vf^m 

has  so  easily  attained  a  worId=wide  fame.    Being  constructed  of 

the  finest  materials,  speedy,  light,  compact,  and  economical  in 

working,  and   having  an   Ink   Pad   which   is   guaranteed   for  six 

months,  it  is  indeed 

THE      IDEAI.     WRITIISBG      MACHINE. 

Fall    Particulars    on    Application    to 


ADOPTED    BY 

ROYALTY 

and  ARISTOCRACY 

and  MORE  THAN 

35,000 

OTHER    USERS. 


THE  YOST  TYPEWRITER  CO.,  LIMITED, 

SO     HOI.BORN     VBADUCT,     UONDON,     E.C 


LIVRRPOOL  :  22a  North  John  Street. 
QL"  ?n0W  :  112  St.  Vincent  Street. 
IflA ■■.CHESTER  :  .?  Deansgate. 
BfRMINQHAIVl :  73  Temple  Row. 


DUBLIN  :  17  Nassau  Street. 
LEEDS  :  15  Bricrgate. 
CARDIFF  :  77  St.  Mary  Street. 
NEWCASTLE-ON-TVNE  :  50  Dean  Street. 
BELFAST  :  13  Rosemary  Street. 


MARSEILLES  :  25  Rue  Paradis. 

PARIS  :  30  Boulevard  des  Italiens. 

LYONS  :  2  Rue  Lafont. 

EDINBURGH  :  12  North  St.  Andrew  Street. 


THE  "ADDISON"  PATENT  DRAIN  STOPPER 

For  Testing    Drains    by  means   of  Water,    Smoke,    &c. 
The  parts  are  non-corrosive.    The  disc  of  galvanized  iron,  the  nipple  of  gun  metal,  the  nut  and  cap  01  brass. 


PERFECTLY  SOUND  JOINT. 

EASILY  APPLIED. 

NO  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 

MORE  SECURE  THE  JOINT. 


4-inch 
5-inch 
6-inch 
8-inch 
9-inch 
10-inch 


PRICES: 

f.-.  ,1. 

7  0 

9  6 

10  6 

16  6 

17  6 

21  6 


each  nett. 


B£FOK£    exPANSICN 


NiCHOLLS  &  CLARKE,  shoreditch,  LONDON.  E. 


The  Surveyor 

Bnb  iH^unfcfpal  anb  Count\:  BEnoinccr. 


Vol.  XII.,  No.  292. 


LONDON,  AUGUST  20,  1807. 


NVeeklv,  Price  :5d. 


Minutes  of  Proceedsngs. 


In  a  brief  comtnnnication  which  ap- 
Rating:       pears  in  aDother  column  a  correapond- 
Public       ®'^'  raises  the  question  of  the  rating  of 
Libraries,    public  libraries.     The  subject  is  not  one 
that  we   should  otherwise    have   dealt 
with,  being  rather  outside   onr  scope;   bat  as  it  has 
been   broached,  we    may  point   out  that  the  Local 
Government  and  Taxation  Committee  of  the  London 
County  Council  have  recently  had  under  their  con- 
sideration the  question  of  the  assessment  of  public 
libraries  in  the  various  parishes  of  the  metropolie. 
In   a   report   now  presented    they  state  that  their 
attention  was  drawn  to  the  matter  by  the  action  of 
some  of  the  assessment  committees  and  overseers  in 
taking  the  libraries  in  their  districts  out  of  assess- 
ment  or  confining    the  rateable    portions  to    those 
occupied    by    officers     or    servants,     whereas    the 
majority  of   the   parishes   concerned   had  assessed 
their  libraries  more  or  less  in  accordance  with  the 
Assessment  Conference  resolntions;  and  in  order  to 
preserve  the  council's  right  to  appeal  in  these  case", 
the  solicitor  had  been   instructed  to  serve  notices  of 
objection.     Tha  action  of  the  assessment  committees 
and  overseers  appeared  to  be  based  upon  their  view 
of  the  effect  of  the  judgment  in  the  House  of  Lords 
in  the  case  of  The  Mayor  ami  Aldermen  of  yfanche^ier 
V.  jyMrf'iiJi,  in  which  it  was  held  that  public  libraries 
were  ''  literary  institntions/'and  were  subject  to  the 
allowances  in   respect   to  income   tax   contained    in 
sec.  61  of  the  Income  Tax  Act.  18t2.     The  commit- 
tee had   long  been  impressed  by  the  inherent  diffi- 
culties of  the  present  system,  under  which  rates  of 
a  considerable  amount  had  to  be  paid  out  of  the 
limited  library  rate,  with    the  effect  of  considerably 
restricting  the  funds  available  for  the  purchase  of 
books,  but  the  law  as  hitherto  laid  down  appeareil 
to  make  that  result  unavoidable.      Now  that    the 
Brock  well  Park  case,  exempting  the  park   from  the 
liability  to  pay  rates  (ie--  TiiK  Scrvktou,  July  30t,h), 
had  been  decided,  and  as  there  were  certain  parts  of 
it  which    might  have  an  important  bearing  on  the 
case  of  public  libraries,  if  they  were  to  be  considered 
as    held   for  the   use  and   enjoyment  of  the  public, 
they  regarded  it  as  urgent  that  the  opinion  of  counsel 
should  be  taken,  and  had  accordingly  given  instruc- 
tions   for    the    whole   matter  of    the  rateability  of 
public  libraries  to  be  referred  to  llr.  Hosanquet  and 
ilr.  Avory.     As,  however,  it  was  urgent  that  some 
immediate  action  should  bo  taken  in  ttio  matter,  they 
had  caused  a  communication  to  be  addressed  to  the 
assessment   committees  acting  for  those  parishes  in 
which   free   libraries  were  situated,  intimating  that 
the  conncil   had  served   notices  of  objection   to   the 
omission  of  free  libraries  from  the  viiluation  lists  of 
certain  parishes,  and   suggesting    that,   in  onler  to 
place  all  parishes  on  an  equal   footing,  all   the  free 
libraries  of  the  metropolis  might   bo  omitted    from 
assessment  by  means  of  an  entry  in  the  supplemental 


ralnation  lists  now  under  revision,  the  conncil  re- 
serving the  right  to  object  on  redeposit,  and  to  carry 
a  test  case  to  sessions  if  so  advised. 


Sheffield  ^^  ^^^  meeting  of  the  .Sheffield  City 

Tramways.    Council  Inst  week  a  long  report  pi-e- 
sented  by  the  Tramways  Committee 
was  endoi"sed.     It  was  at  once  a  review  of  the  pist 
twelve  months  (the  period  during  which   the  work- 
ing of  the  tramways  has  been  in  the  hands  of  the 

I  corporation)  and  a  statement  of  what  the  committee 
propose  to  do  in  the  future.  The  past  year  has  bt-en 
a  triumph  for  municipal  control,  and  the  proposals 
for  the  future  constitute  a  triumph  for  the  overhead 
system  of  electric  traction.  The  committee,  having 
obtained  the  necessary  Parliamentary  sanction,  pro- 
pose to  convert  the  existing  lines  into  the  electrical 
overhead  system  and  to  begin  several  important  ex- 
tensions on  the  same  system.  This  decision  has 
been  arrived  at  in  consequence  of  a  report,  presented 
by  the  Traction  .Sub-Committee,  giving  particulars 
of  a  visit  to  Leeds  to  inspect  the  system  of  overhead 
electric  tramways  jost  completed.  As  our  readers 
are  aware,  we  printed  early  in  the  year,  as  one  of 
onr  series  of  comparative  reports,  the  results  of  a 
visit  of  a  deputation  from  the  Sheffield  Corpora- 
tion to  various  cities  in  the  United  Kingdom  and 
on  the  Continent,  when  the  conclusions  anived 
at  were  in  favour  of  the  overhead  •lectric  system. 
Last  week  the  chairman  of  the  committee.  Alder- 
man W.  E.  Clegg,  state!  emphatically  that  "the 
committee,  having  gained  a  more  extended  know- 
ledge, were  now  absolutely  of  opinion  that  the  only 
possible  commercial  system  was  the  overhead  elec- 
trical one."  In  reviewing  the  twelvemonths' experi- 
ence of  municipal  tramways.  Alderman  Clegg  was 
able  to  speak  with  a  note  of  triumph  and  to  claim 
that  the  experiment  has  been  an  emphatic  sucoe-ss. 
In  tlio  introduction  to  the  report  wo  have  already 
published  we  gave  some  particulars  of  the  history  of 
tramways  in  Sheffield  and  of  their  acquisition  by 
the  corporation.  From  July,  189t>,  to  July,  IS!>7, 
8,4.5:^,078  psssengei-s  have  been  carried,  as  against 
(>,,i6t),0:?S  in  the  previous  year — the  last  of  the  com- 
pany management.  There  is  a  surplus  of  over  £8.000. 
The  employees  arc  smartly  uniformed,  have  better 
wages  and  shorter  hours.  Whieliover  way  tho 
figures  are  looked  at,  tho  same  satisfactory  i-csults 
appear.  Though  there  are  more  cars,  the  receipts 
per  car  per  week  are   higher.     With   one  exception, 

I    we   believe   that  every   week  of   the  yei\r   has  seen 

I  higher  profits  than  the  corresponding  week  of  tlie 
previous  year.  Thus  the  public  are  better  served, 
the  employees  better  tn'ated,  and  the  i-i'c«»ipis  larger. 
A  profit,  of  over  £8,0(ii),  an  iiu-nitse  of  nearly 
■J,OOU,0Oll  in  the  number  of  passfii'.jcrj',  greater 
facilities,  reduced  fares,  bett«r  conditions  of  l.ibour 
for  the  employees,  are  circumstances  which  go  far 
to   justify    an    experiment    in    what    is    so:iieticuea 

I   described  as  "  mnnicipal  Socialism.'' 
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A  short   time   ago    Herr    Skalda, 
Purification     chief   engineer   of   Briinn,    Austria, 
„.     .  oontributed  to  a  contemporary,  pub- 

Water,  lished  in  that  country,  an  article  on 

the  purification  of  waste  water  from 
manufacturing  establishments.       The    difficulty   of 
dealing    with    the   pollution    of    streams    by    trade 
effluents  is  nowhere  greater  than  in  England,  espe- 
cially in   the   Yorkshire    and    Lancashire  districts. 
Herr  Skalda  contends  that  in  most  cases  a  simple 
purification  installation,  varying  iu  character  with 
the  nature   of  the  waste,  is  sufficient,  as  a  rule,  to 
meet  all  the  requirements  ;  that  in  many  instances 
sedimentation  is  all  that  is  necessary  ;   and   that  a 
settling  tank  or  pool  of  size  proportioned    to    the 
magnitude  of  the  flow  will  remove  the  mechanical 
impurities.     Where  the    work    must    proceed    con- 
tinuously a  pair  of  tanks  are  recommended,  so  that 
alternate  cleaning  may  be  done.     In  some  cases  dis- 
infection or  chemical  clarification  is  found  necessary, 
and    occasionally  a  filter    plant,  a  simple    form   of 
which   is    described  by  Herr    Skalda.     The    plant, 
which  has  been  used  with  success  in  connection  with 
several  breweries,  sugar  refineries  aud  other  manu- 
facturing establishments,  consists  of  a  double  set  of 
basins,   through  each  section  of  which  the  flow  of 
impure  water    alternately   passes.     In    each    series 
there  is  first  a  settling  basin  of  sufficient  size  to  re- 
quire about  an  hour  for  the  passage  of  the  flow,  the 
current  being  guided  by  deflectors  in  such  a  manner 
as  to  disturb  the  settlings  as  little  as  possible.  This 
is  followed — first  by  a  clearing  basin,  in  which,  by  a 
small  addition  of  milk  of  lime   (0017  to  002  per 
cent.),  mixed  by  passage  through  deflecting  parti- 
tions, the  turbidity  is  removed  ;  and,  secondly,  by  a 
filter  for  the  removal  of  final  impurities.     Accom- 
panying the  article  were  plans  of  a  plant  in  which  a 
space  70  ft.  long  by  30  ft.  wide  and  ]  1  ft.  deep  is  re- 
quired for  the  treatment  of  2,600  cubic  feet  of  water 
per  day.     Cleaning  is  required  every  forty  days,  and 
the  water  contains  2  percent,  of  sedimentary  matter. 
The  plant  is  a  double  one  with  sluices  permitting 
one-half  to  be  thrown  out  of  use  at  a  time,  in  order 
to  provide  for  cleaning  without  interruption. 
#  #  * 

We  have  not,  after  all,  had  a  repetition 
East  of  the  East-End  water  famine,  though 
London  ^Qj^piaints  of  insufficient  supply  to  cer- 
SuDDlv  ^^^^  dwellings  have  been  made  and  some 
alarmist  rumours  circulated.  An  investi- 
gation was  made  by  the  Whitechapel  District  Board 
of  Works, and  the  report  now  presented  seems  to  in- 
dicate that  the  scarcity  was  caused  to  a  large  extent 
by  some  mysterious  interruption  between  the  reser- 
voir and  the  mains  supplying  the  district.  It  is  re- 
assuring to  learn  that  the  interruption  has  now  been 
removed ;  that  there  is  no  lack  of  water  in  the 
reservoir  ;  and  that  there  is  not  the  slightest  ground 
for  apprehension  of  a  water  famine.  The  inspector 
reports  defective  flushing  apparatus  in  many  cases, 
and  also  many  indications  of  wilful  waste.  The 
company  have  been  accused  of  not  maintaining  the 
normal  state  of  high  pressure,  but  the  inspector 
gives  an  opportune  reminder  that  the  company  do 
not  undertake  to  maintain  a  supply  of  water  beyond 
the  height  of  40  ft.,  and,  indeed,  that  their  Act  does 
not  compel  them  to  furnish  water  to  a  greater  height 
than  20  ft.  They  undertake  to  double  the  height  on 
receipt  of  extra  payment, but  no  legal  liability  is  in- 
curred if  tenements  above  the  20-tt.  limit  did  not 
receive  water.  It  is  suggested  that  the  difficulty 
would  be  overcome  by  the  adoption  of  one  or  more 
of  the  following  remedies  :  (1)  If  the  pressure  in  the 
company's  mains  were  sufficient  at  all  times  to  main- 
tain a  constant  supply  ;  (2)  if  the  owners  of  build- 
ings above  40  ft.  in  height  were  required  to  affix  a 
pump  to  fill  all  cisterns  above  that  height;  (8)  if 
all  houses  were  supplied  with  cisterns  sufficiently 
large  to  meet  all  contingencies  ;  and  (4)  if  the  erec- 
tion of  inhabited  buildings  above  40  ft.  were  pro- 
hibited, or,  in  default  of  that,  if  the  owners  of  tene- 
ments above  40  ft.  in  height  could  be  ordered  by  a 


magistrate  to  close  such  tenements  as  "  unfit  for 
human  habitation"  when  it  appears  that  from  any 
cause  the  tenements  ai'e  without  a  sufficient  water 
supply. 


A  batch  of  medical  reports  have  just 
been  issued  from  the  Local  Govern- 
ment  Board.     One  of  them   relates  to 


Sanitary 
Condition 

Swanage.  Swanage  in  Dorsetshire,  which  has  of 
late  years  become  a  popular  seaside 
resort,  its  normal  population  of  over  two  thousand 
being  largely  increased  during  the  summer  months. 
Unfortunately,  the  enterprise  of  the  sanitary  author- 
ity does  not  seem  to  be  equal  to  coping  with  the 
advance  of  the  place,  and  complaints  have  been 
made  of  inefficient  administration,  especially  in  re- 
gard to  the  discharge  of  sewage  on  the  foreshoi'e  of 
the  bay  and  the  pollution  of  streams  by  sewage. 
The  Local  Government  Board  have  had  occasion  to 
give  more  than  one  admonition,  and  now  comes  the 
report  of  Dr.  Wheaton,  whose  investigation  was 
prompted  by  the  failure  of  the  local  authorities  to 
remedy  sanitary  shortcomings.  After  showing  that 
one  source  of  water  supply  is  not  free  from  sus- 
picion, the  I'eport  proceeds  to  point  out  defects  in 
the  sewerage  system,  which  only  dates  from  1893. 
The  scheme  then  sanctioned,  at  an  estimated  cost  of 
£6,000,  has  not  been  carried  out  in  its  entirety,  no 
outfall  .sewer  having  been  constructed,  as  arranged, 
to  discharge  the  sewage  into  the  sea  below  low- 
water  mark.  In  default,  the  newly-constructed 
sewers  have  been  connected  to  an  old  culvert  dis- 
charging on  the  foreshore  of  the  bay,  the  effect 
being  apparently  to  intensify  the  nuisance  the 
scheme  was  intended  to  remedy.  Another  evil  is 
the  failure  to  make  proper  connections,  and  this  has 
led  to  the  pollution  of  two  streams  discharging  into 
the  bay.  It  so  happens  that  the  promenade  and 
two  bathing  places  have  the  full  benefit  of  the  dis- 
charge of  the  sewage  upon  the  foreshore,  which  the 
construction  of  the  outfall  sewer  would  have  pre- 
vented. The  inspector  also  points  out  deficiencies 
in  connection  with  house  drainage,  excrement  and 
refuse  disposal,  slaughter  houses,  cow  sheds,  dairies, 
milk  shops,  bakeries,  by-laws  and  sanitary  adminis- 
tration generally.  But  no  doubt  the  Local  Govern- 
ment Board  will  see  that  this  latest  report  produces 

some  results. 

*  *  # 


Kidderminster 

Rural 

District. 


A  report  from  Dr.  Theodore 
Thomson  to  the  Local  Government 
Board  gives  the  result  of  an  in- 
vestigation into  the  sanitary  condi- 
tions of  the  village  of  Wribbenhall  in  the  Kidder- 
minster rural  district.  The  water  supply,  sewerage 
disposal,  and  removal  of  excreta  and  house  refuse,  all 
come  in  for  more  or  less  condemnation.  The  new 
red  sandstone  in  which  the  local  wells  are  sunk  is 
open  to  dangerous  pollution.  Where  sewers  exist 
they  are  defective,  and  where  they  do  not  exist  cess- 
pools are  found.  Sewage  disposal  of  the  primitive 
sort  is  illustrated  by  the  pouring  of  crude  sewage 
into  the  river  Severn.  As  to  disposal  and  removal 
of  excreta  and  house  refuse,  the  inspector  recom- 
mends the  substitution  of  properly  constructed 
water-closets  with  adequate  flushing  arrangements, 
or  a  satisfactory  system  of  dry  disposal  of  excreta 
for  the  existing  offensive  cesspit  privies,  and  that  the 
duties  in  this  connection  should  be  undertaken  by 
the  rural  district  conncil  and  not  by  the  householder. 


The 


A  town  council  in  the  Midlands  re- 
cently advertised  for  a  "  clerk  to  keep 
Question.  ^^^  books  of  the  surveyor's  depart- 
ment and  perform  other  duties.  One 
with  a  knowledge  of  shorthand  preferred.  Salary, 
£1  per  week."  At  the  last  meeting  of  the  council 
two  amusing  applications  were  read  as  illustrating 
what  people  outside  the  borough  thought  of  the 
salaries  offered.  The  applications,  which  were 
written  on  postcards,  were  as  follows  : — 
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■■  Stoneybroke,"  Poverty-row, 

XeedT-cuin-Hunger, 

24,  7.  '97. 
Dear  Sir, — I  see  you  want  a  clerk  with  many  qualifica- 
tions. How  do  yon  think  I  should  suit  'i  I  can  draw  pLins, 
take  surreys,  prepare  quantities,  iutor\-iew  GoTcrnment  oiK- 
cials,  swear  Scotch  affidavits,  thibbereast  eminent  counsel, 
square  the  circle,  alpcbratc,  cou.«ummate,  nmalpamate.  or 
agitato,  (tc,  &c.  If  necessary  could  also  snrviy  the  brain- 
pan (with  or  without  X  rays)  of  the  individoal  responsible 
for  the  macmiticent  sinecure  heralded  in  our  Put*.  .\s  the 
salary  stipulated  is  far  iif  exoi'ss  of  anything  I  have  dared  to 
hope  to  attain  to,  I  shall  be  only  too  glad  tocomo  for  half  the 
amonnt.— Yours,  in  all  humility,  Jav  Inkey. — P.S. — Forgot 
to  mention  that  I  speak  ten  languages,  ond  write  500  words 
a  minute  in  shorthand. 


De.ir  Sir, — I  accept  your  situation,  because  if  yon  don't 
pay  me  I  shall  not  lose  much.  The  only  testimonial  I  can 
offer  is  to  the  amonnt  of  salary,  which  would  nearly  starve 
my  dog.  I  can  either  work  the  tvpcwriter  or  the  oracle. — 
Yotirs,  Persimmon  (American  Plum). 


We  are  glad  to  learn  that  the  various 
Offending  anthorltie.s  concerned  have  arrived  at 
Brent.  some  sort  of  modus  operandi  in  regard  to 
the  river  Brent,  and  it  is  sincerely  to  be 
hoped  that  the  result  of  thoir  united  efforts  may  he 
a  permanent  remedy  for  the  fritjlitful  .state  of  aftairs 
which  previid.'i.  The  epi.stohtry  -.^arfafein  Tin-  Times 
has  apparently  flickered  and  died  out,  and  perhaps 
it  is  just  as  well,  for  it  was  not  alwa^'s  partieiihirly 
edifying.  Another  reverend  ijentlenian  broke  a  lance 
with  Mr.  Litiler,  and  Dr.  Dupre  contrii. tiled  two 
brief  coinmnnications  in  which  lie  condemned  the 
use  of  chloride  of  limo  a.s  a  deodorant,  httribnting 
the  horril  Ic  condition  of  the  river  very  lart'ely  to 
its  use.  In  the  difficult  task  of  apportioning  the 
responsibility  for  the  evil  there  eeems  to  be  a  ten- 
tleni'}-  to  do  some  injustice  to  certain  of  the  author- 
ities involved.  Ealing,  for  example,  has  suffered  a 
good  deal  in  this  respect.  Mr.  Charles  Jones,  en- 
gineer to  the  urban  district  council,  has  lab  ui red 
hard  and  with  considerable  success  to  prevent  any 
pollution  of  the  river  from  his  district,  and  has  made 
many  valuable  suggestions  from  time  to  time  as  to 
the  form  a  permanent  remedy  should  take.  In 
regard  to  Willesden,  the  rapid  growth  of  the  district 
has  been  taken  too  little  into  consideration.  The 
evidence  given  at  the  Local  Government  Board  in- 
quiry, held  last  week,  prove  that  the  district  council 
are  anxious  to  prevent  any  pollution  on  their  part. 
In  the  meantime  the  subject  may  be  dropped  until 
we  see  the  effects  of  the  action  about  to  be  taken. 


An 


*  •  •    . 

Last  summer  there  was  some  trouble 
in   connection   with  the  water  supply 


""piant"*  of  Brooklyn  on  account  of  a  bad  taste 
if,  and  odour  imparted  to  the  water.     A 

Reservoirs,  report  dealing  with  the  cause  of  the 
trouble  and  the  rotnody  has  been  pre- 
sented to  the  water  department  by  an  expert,  Ur. 
A.  R.  Leeds,  who  attributes  the  change  to  the  de- 
velopment of  vast  numbers  of  asterionella,  a  plant 
which  secrets  an  oil-like  substance  which  gives  the 
water  a  characteristic  R.shy,  salty,  oily  odour  and 
taste.  The  conditions  in  the  Ridgewood  reservoir 
are  said  to  be  very  favourable  to  the  development  of 
the  plant,  as  there  is  much  silica  in  the  water 
pumped  from  the  wells  into  the  reservoir,  and  on 
this  silica  the  plant  feeds.  Abundant  light,  gentle 
motion  of  the  water,  shallow  water,  and  absence  of 
peaty  or  other  colouring  matter,  are  also  found 
favourable  to  its  growth.  Protection  of  the  water 
from  the  light  by  covering  is  considered  to  be  the 
only  complete  remedy.  Filtration  is  regarded  as 
too  expensive  and  not  certain.  The  plant,  though 
unpleasant  in  its  effects,  is  not  poisonous,  and  in 
other  respects,  and  tliroughout  the  greater  part  of 
the  year  in  every  renpect,  the  water  is  perfectly 
satisfactory.  Mr.  Do  Varona,  chief  engineer,  re- 
commends the  construction  of  a  by -pass  round  the 
reservoir,  BO  that  the  latter  can  be  cntofF  for  cleaning 
and  during  the  time  that  the  plant  is  growing. 


Wood  seeina  to  have   rather  a  bad 
Wood  and       time  of  it  in  the  United  States  as  a 

*^?  .t«  pavinjr   material.     For  example,  the 

in  the  '  ,"  ,  ,  r^  ,  ,  •  1  C-  •  . 
United  States,  'uemnrrs  of  the  Pathological  r50c;iety 
of  Hochcster,  N.Y.,  have  been  giving 
Htlenlion  lo  the  question  of  sanitation  in  the  con- 
struction and  cleansing  of  pavements,  with  the  result 
that  thiy  arrived  at  the  conviction  that  no  pavement 
should  he  used  which  does  not  prevent  tho  infiltra- 
tion and  contamination  of  the  soil;  that  only 
asphalte,  brick  or  stune,  laid  over  a  cement  or  cjn- 
crete  foundation.  «ith  watertight  gutters  and 
lateral  sewers,  aff'ird  protection  against  contami- 
nation of  tho  (-oil  by  decomposing  organic  matter. 
This  deliverance  is  obviously  dnected  atrainst  the 
nse  of  wood  blocks.  We  observe,  again,  that  in  an 
American  contemporary  some  ingenious  person  is 
tempteil  to  asciihe  a  marked  decrease  in  the  death 
rate  of  Buffalo  to  the  extent  to  which  asphalte  in 
need  in  paving  the  streets.  We  have  before  now 
expressed  an  opinion  that  it  would  be  interesting  to 
know  to  what  extent  the  unpopularity-  of  wood 
paving  is  due  to  inadequate  method.s  of  laying  and 

maintenance. 

•  •  • 

An  investitration  into  the  .sanitary 
and^"  '^■0'"'i'''ons  prevailing  in  tho  area  ad- 
Sanitation,  minislereil  by  the  Kuton  Bray  (  Beds.) 
Rural  District  Council  has  led  Dr. 
Wheaton,  in  his  report  to  the  Local  Government 
Board,  to  the  conclusion  that  the  sanitary  author- 
ities, past  and  present,  have  failed  to  carry  out  the 
duties  imposed  upon  them  by  the  Public  Health  Act 
of  187.5,  more  especially  in  neglecting  to  provide  a 
proper  water  supply  and  system  of  sewerage,  though 
these  do  not  exhaust  the  sanitary  defects  which 
every  rural  district  seems  to  possess  to  a  more  or 
less  grave  extent.  The  water  supply  is  obtained 
from  wells,  generally  in  close  proximity  to  dwellinss 
and  subject  to  the  souices  of  pollution  usual  in  such 
cases.  The  inspector  c.msideis  that  a  supply  of  pure 
and  wholesome  water  could  be  obtained  from  the 
springs  issuing  from  the  chalk  do*ns  near  the 
villai^c,  or  from  bore  wells  at  different  points  in  tho 
village.  The  place  is  practicall}' innocent  of  sewers, 
and  naturally  the  neighhourinf;  ditches  and  streams 
get  the  fnll  benefit  of  this  slate  of  affairs.  About 
half  the  houses  are  provided  with  pail  privies  and 
half  with  vault  privies.  The  hitter  are  ingenious 
devices,  consistiiiET  of  unceraented  receptacles  sunk 
i  below  the  ground  level,  allowing  the  soakageof  their 
I  contents  into  the  surrounding  .soil.  A  peru.«al  of  the 
report  has  not  led  ns  lo  qu'irrel  with  the  conclusions 
arrived  at  bv  the  inspector. 


An 

Epping   Forest 
Eviction. 


The  district  councils  responsible 
for  the  control  i>f  Epping  Forest 
have  been  engaged  on  a  very 
ti-oublesorae  task  in  ejecting  the 
tribes  of  gipsies  who  are  lucallj-  believed  to  be  the 
perpetrators  of  several  daring  burs.'l'<ries  and  other 
offences.  In  1894-  by-laws  were  drawn  up  making 
it  an  offence  for  anyone  to  use  any  |Mirt  of  the  forest 
ns  a  dwelling  place,  by  the  erection  of  tenta  or  the 
use  of  caravans.  The  Secretary  of  Stale,  however, 
saw  fit  to  sanction  tho  by-laws  only  inres^iect  to  the 
metropolitan  part  of  the  forest,  the  resolt  being  that 
the  southern  part  of  the  forest  is  left  severoly  alone, 
while  the  north  is  honoured  with  the  presence  of 
several  hundred  squatters,  who  on  receiving  notices 
simply  move  from  one  S[iot  to  another.  At  last  the 
anlhoiiiics  have  hit  on  an  expedient  which  may  bo 
a  useful  hint  to  other  bodies  confronted  with  tho 
same  problem.  It  was  decided  thai  the  gypsies 
should  he  cleared  unless  able  to  piMvide  proper  sani- 
tary accommoiiation  and  water  supply,  and  notices 
to  that  effect  were  served  ;  hut  ns  the  erection  of 
proper  accomtnodalion  would  have  been  against  the 
forest  laws,  the  gyp'-ii's  aiv  on  tho  horns  of  a 
dilemma  and  the  autliorilies  are  at  liberty  lo  evict 
them  compnisorily  when  the  notices  expire. 
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British  Association  of  Waterworlis  Engineers. 


SECOND    ANNUAL 

We  append  two  more  of  tlie  papers  read  at  the  recent 
annual  conference  of  the  Britisli  Association  of  Waterworks 
Engineei's,  with  notes  of  the  discussions. 

THE    "VEXTUEI"    METER     IN     RELATION    TO    THE 

MEASUREMENT  OF  WATER  IN  LARGE  MAINS. 

By  W.  G.  Kent. 

VALUE    OF    KNOWLEDGE    OF    QC.tXTITY. 

The  importance  of  knowing  the  exact  quantity  of  water 
flowing  into  a  district  is  now  so  universally  recognised  that 
there  is  no  occasion  to  refer  at  any  length  to  the  chief  pur- 
pose for  which  the  ''  Venturi "  meter  has  been  designed,  nor 
is  it  desirable,  more  than  may  be  necessitated  in  describing 
the  features  of  the  instrument  itself,  to  compare  it  with  other 
systems  of  water  measurement.  The  author  proposes  to  deal 
with  the  subject  by  mentioning  the  conditions  which  water 
engineers  generally  lay  do'wn  as  essential  in  any  appa- 
ratus that  essays  to  measure  water  in  bulk,  and  by  then 
describing  the  action  and  characteristics  of  the  "  Tenturi  " 
meter.  It  will  remain  for  members  of  the  association  to 
judge  to  what  extent  they  have  at  their  disposal  an  instru- 
ment answering  to  their  requirements  for  the  measurement 
of  water  flowing  through  their  trunk  mains. 

CONDITIOKS  APPERTAINING   TO   THE   METHOD    OF    MKASUREMENT 
IN    BULK. 

The  conditions  above  referred  to  are  :  First,  that  the  appa- 
ratus be  of  such  construction  that  the  l>locking  or  checking 
of  the  water  passage  arising  from  any  failure  of  mechan- 
ism is  impossible.  It  might  happen  (Otherwise  that  a  town 
was  deprived  of  its  water  supply  for  a  certain  period  while 
the  obstruction  was  being  removed.  Second,  that  in  the 
ordinary  working  of  the  instrument  there  shall  be  practically 
no  loss  of  head.  While  there  are  gravitation  supplies  where 
this  condition  is  of  no  importance,  by  reason  of  the  excess  of 
pressure,  even  at  the  highest  point  of  delivery,  it  not  unfre- 
quently  occurs — although  the  static  head  may  be  ample — 
that  at  times  of  maximum  di'aught  there  is  little  or  no  pres- 
sure to  be  spared  for  the  extra  friction  caused  by  the  measur- 
ing apparatus.  When  the  measuring  apparatus  is  fixed  on  a 
pumping  main,  there  is  another  and  cogent  reason  against  its 
increasing  the  resistance,  as  all  such  friction  involves  extra 
cost  of  pumping.  Third,  that  any  repair  or  cleaning  of  the 
apparatus  can  be  effected  without  interfering  with  the  supply. 
Fourth,  that  the  record  of  the  water  passing  should  show  the 
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rate  of  flow  during  all  hours  of  the  day,  and  that  it  should 
also  give  by  a  counter  the  total  of  the  quantity  passed. 
Although  it  is  true  that  with  a  diagram  showing  the  rate  of 
flow  dui'ing  the  twenty-four  hours  it  is  easy  to  compute  the 
aggi-egate  quantity  supplied  during  that  period,  it  is  neces- 
sary in  these  days,  when  so  many  va^'ied  duties  fall  to  the  lot 
of  the  water  engineer,  that  he  should  have  instant  facilities 
for  obtaining  all  information  possible,  and  that,  where  time 
does  not  permit  of  his  calculating  diagrams  for  himself,  he  is 
not  dependent  upon  a  walksman  for  their  computation — a 
process  affording,  in  the  hands  of  the  unskilled,  ample  scope 
for  error.  Fifth,  that  the  recording  instrument  is  not  neces- 
sarily in  immediate  contact  with  the  place  of  measurement. 
As  the  apparatus  through  which  the  water  passes  must  be  in 
the  pipe  line,  or  otherwise  great  expense  must  be  incurred  in 
the  necessary  deviation;  and  as  the  pipe  line  is  frequently  in 
a  roadway  which  is  either  distant  or.  if  near  to  the  engineer's 
oflnce,  is  in  a  crowded  thoroughfare,  it  follows  that,  to  enable 
the  engineer  to  take  observations  at  any  moment  of  the  rate 
of  w-ater  flowing  into  a  district,  it  must  be  possible  for  the 
recording  instrument  to  be  preferably  in  his  otfice,  or  at  least 
apart  from  the  actual  place  of  measurement. 

THE  "VENTUKI"  METER  AS  JUDGED  BY  THOSE  CONDITIONS. 

The  "  Venturi  "  meter  consists  of  two  parts—  the  tube  and 
the  recorder.  The  tube  forms  a  part  of  the  ordinary  pipe 
line,  and  only  differs  from  it  in  that  it  presents  for  a  short 
distance  a  truncated  reducing  cone  coupled  by  a  throat-piece 
to  a  similar  expanding  cone.  There  is,  therefore,  no  moving 
part  whatever  in  contact  with  the  flowing  water,  and  any 
interruption  of  the  supply  from  such  a  cause  is  impossible. 
By  the  operation  of  one  of  Nature's  laws,  which  will  be  con- 
sidered later,  the  reducing  cones  which  form  the  "  Venturi  " 
tube  produce  practically  no  loss  of  head.  At  the  usual  maxi- 
nmm  velocities  through  any  size  of  tube  the  friction  head 
will  range  between  1ft.  and  2  ft. 

The  only  part  of  the  instrument  which  is  subject  to  the 
ordinary  action  of  wear  and  tear  or  of  accident  is  the  re- 
corder, and  as  this  is  placed  either  in  the  engineer's  office  or 
in  any  other  convenient  spot  where  its  whole  working  is 
always  to  be  seen,  and  as  it  can  be  shut  off  from  the  tube  at 
will,  it  is  evident  that  no  interruption  of  the  supply  is  caused 
by  any  cleaning  or  repairing  of  the  instrument.  There  are 
small  pipes  connecting  the  recorder  with  the  "  Venturi " 
tube;  but  should  these  become  choked   or   corroded  in  the 
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course  of  years,  it  is  possible  to  replace  or  clean  them  with- 
out intorferinR  with  the  tube  itself.  The  recording  instru- 
mcnt,  although  generally  fitted  with  a  diagram  arrangement 
showing  the  rate  of  flow,  as  well  as  with  a  counter  which 
gix'cs  the  total  quantity  passed,  can,  however,  be  fitted  with 
either  of  these  alone.  The  recording  instrument  may  be 
fi.\ed  anywhere  mthin  l,(K>)ft.  of  the  tube;  or,  if  desired, 
the  registration  can  be  conveyed  electrically  to  any  distance. 
THE  THEORY  AND  CONSTKUCTIUN  OK  THE  •'VKNTfKl"  METER. 
The  "  Venturi  "  meter  takes  its  name  from  an  Italian  philo- 
sopher, who  in  1791  made  e.xperiments  with  water  flowing 
through  diverging  and  converging  pipes,  hut  who  failed  to 
put  to  any  praeiieal  use  the  curion.i  law  of  jiydi-aidics  which 
he  observed.  The  law  is,  that  water  flowing  through  a  pipe 
of  diminishing  area  loses  the  pressure  which  it  e.verts  later- 
ally as  it  gains  in  velocity,  so  that  at  the  "  throat "  of  the 
"  Venturi"  tube,  which,  as  described  iibove,  unites  the  two 
truncated  cones,  it  is  only  a  question — within  a  certain  limit 
of  static  pressure — of  obtaining  a  sufficiently  high  speed  in 
order  to  entirely  lose  all  pressure,  and  exert  instead  a  vacuum 
or  sucking  action.  Conversely,  water  flowing  through  an  ex- 
panding cone  loses  speed  ami  gains  head  ;  consequently  the 
"Venturi"  tube  produces  a  great  depression  in  the  liydraulic 
gradient  at  the  throat  of  the  instrument,  but  restores  it 
practically  to  its  original  level  at  the  outlet. 

To  describe  the  action  graphically :  >vith  the  water  at  rest, 
the  gradient  passing  through  the  three  points— rii.,  inlet, 
throat  and  outlet — would  form  a  straight  line,  but  as  the  flow 
began  and  increased  in  velocity  the  line  would  take  the  shape 
of  a  V  of  correspondingly  increasing  depth,  the  height  of  the 
outlet  leg  being  slightly  less  than  that  of  the  iidet  leg.  The 
difference  of  level  between  the  inlet  and  the  throat  is  termed 
"Ventiu'i  head,"  and  that  between  the  inlet  and  outlet 
"friction  head."  The  relation  of  the  ;irea  of  the  throat  to 
that  of  the  main  in  which  the  tube  is  inserted  is  entirely 
governed  by  the  requirements  of  the  water  engineer  as  to 
maximum  and  minimum  registration,  the  proportionate  area 
of  the  throat  being  increased  when  the  maximum  and  mini- 
mum of  desired  registration  are  high,  and  being  decreased 
when  they  are  low.  As  an  instance  of  this,  two  "  Venturi  " 
tubes  recently  constructed  m.'iy  be  mentioned.  In  one  the 
ratio  of  the  area  of  the  throat  to  that  of  the  tube  is  as  1  is  to 
4i,  while  in  the  other  it  is  as  1  is  to  20.  This  adaptability  of 
the  instrument  to  the  requirements  of  the  case  is  a  peculiar 
but  valuable  feature. 

To  Mr.  Clemens  Herschel,  an  eminent  hydraulic  engineer 
of  the  United  States  of  America,  who,  at  infinite  pains, 
demonstrated  beyond  question  the  reliability  of  the  import- 
ant hydraulic  law  above  referred  to  by  an  exhaustive  series 
of  experiments  conducted  in  the  wheel  pit  of  the  testing 
fliuue  of  the  Holyoke  Water  Power  Company,  and  to  the 
Builders'  Iron  Foundry,  of  Providence,  U.S.A.,  who,  with  him. 
have  worked  out  the  details  of  the  counter  recording  instru- 
ment, to  these  is  due  the  credit  of  haWng  placed  before  the 
water  engineers  of  the  world  an  instrument  that  renders 
possible  the  measurement  of  ■vvater  in  mains  of  any  diameter 
under  conditions  that  present  no  difficulties  or  dangers.  The 
apparatus,  as  used  in  England,  differs  somewhat  from  that 
used  in  America,  but  the  same  factors  of  time  and  pressure 
have,  of  course,  to  be  multiplied  together,  and  tlie  difficulty 
in  doing  this  mechanically  is  overcome  by  a  similar  de\-ice. 
whether  in  the  American  or  English  recorder. 

It  is  eWdent  that  with  a  difference  of  pressure  between 
the  throat  and  the  up-stream  ("Venturi  head")  haxing  a 
constant  relation,  as  demonstrated  by  the  experiments  above 
referred  to,  to  the  discharge  from  tlie  tube,  it  is  only  neces- 
sary to  multiply  the  square  root  of  this  pressure  by  the 
ascertained  coefficient  and  by  time  in  order  to  obtain  the 
total  quantity  passed.  The  register  consists,  broadly  speak- 
ing, of  two  parts :  First,  of  a  mercurial  "  U-tubc, '  which, 
being  connected  ^vith  the  up-stroain  and  throat,  brings  in 
the  element  of  Venturi  head;  and.  secondly,  of  the  clockwork 
and  gear  controlled  thereby,  which  supplies  the  element  of 
time.  The  connection  between  the  jnessure  and  time  is 
established  by  means  of  floats  resting  on  the  mercury  in  the 
U-tube.  In  the  combined  instrument  we  have  a  diagram 
giving  the  rate  of  flow,  a.'s  well  as  a  counter  showing  the 
total  t|uantily  passed,  and  both  legs  of  the  U-tube  are 
utilised  as  a  matter  of  iirefercnce.  The  floats  are  made  of 
iron  and  vulcanite,  so  adjusted  that  the  vulcanite  collars  just 
sit  III!  the  surface  of  the  mercury,  In-ing  in  this  way  more 
than  in  any  other  susceptible  to  a  rise  or  fall.  These  floats 
carry  light  racks,  gearing  into  pinions,  which  convey  the 
motion  to  the  small  pulleys  placed  outside  the  tubes.  The 
pulleys  are  fitted  with  wires  which  pass  up  to  the  clockwork 
mechanism.  The  one  on  the  left  belongs  to  the  diagram  re- 
corder, and  supports  from  its  upper  end  a  pen  carriage ;  the 
one  on  the  right,  which  regulates  the  amount  of  registration 
by  the  counter,  is  fitted  with  a  small  carriage,  whose  function 
it  is  to  engage  and  disengage  the  spur-wheel  on  the  bottom  of 
the  integrating  drum  and  the  pinion  winch  drives  the 
counter. 

That  portion  of  the  apparatus  belonging  to  the  diagram 
is  so  similar  to  other  recording  instruments  that  it  re- 
quires no  special  description.  It  may  be  fitted  either  with 
daily  or  weekly  diagrams,  and  is  ruled  with  horizontal 
lines  showing  the  rate  of  flow,  and  with  vertical  lines 
giving  the  hours  and  d.ays.  It  will  be  seen  that  the  — 
height  of  the  pen  carriage  is  directly  proportionate  to  the 


height  of  mercury  in  the  left  leg  of  the  C-tubc— in  other 
words,  to  the  Venturi  head — so  that  registration  is  direct 
and  simple. 

The  counter  mechanism  is  a  little  more  complicjited.  In 
order  to  comply  with  the  hydraulic  law  which  makes  the 
citmntity  discharged  througha  pipe  vary  directly  as  the  square 
root  of  the  head,  it  is  necessary  to  sqaare  root  the  Vcutari 
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head  (which  is  given  by  the  right  leg  of  the  inercui-ial  tube) 
before  multiplying  it  by  the  time  to  obtain  the  total  quantity 
passed.  That  is  done  in  this  way.  The  integrating  drum  is 
constantly  revolving  so  many  times  in  an  hour — as  a  matter 
of  convenience,  sir  times.  Its  surface  is  on  two  planes;  one 
of  the  full  diameter  of  the  drum,  the  other  of  a  reduced 
diameter,  forming  a  recessed  sui-f ace.  Tlie  line  which  separates 
one  portion  from  another  is  a  square  root  em'\'e.  The  di'um 
is  represented  on  the  diagram  as  haWng  been  rolled  out ;  the 
part  that  is  coloured  black  represents  the  recessed  portion,  and 
the  other  the  raised.  When  the  small  carriage,  the  heiglit  of 
which  is  controlled  .by  the  Venturi  head,  is  in  contact  with 
the  black  or  recessed  portion,  communication  is  established  by 
means  of  the  spux  wheel  and  pinion  with  the  counter,  and 
registration  takes  places.  When  the  carriage  is  in  contact 
with  the  raised  portion  of  the  integrating  di-um  the  pinion 
is  hold  out  of  gear  with  the  spur  wheel,  and  consequently 
no  registration  occui's.  If  no  water  is  passing  the  tube,  the 
carriage  would  be  at  the  top  of  the  integrating  drum,  on  the 
edge  of,  but  not  on,  the  recess.  Therefore  no  registration 
would  take  place.  If,  on  the  other  hand,  water  were  passing 
at  full  speed,  the  Yentm'i  head  would  be  at  its  maximum,  the 
carriage  would  be  at  the  bottom  of  the  integrating  drum  and 
in  contact  with  the  recessed  portion,  and  consequently  regis- 
tering the  whole  time.  Registration  at  any  intermediate  spot 
must  be  in  proportion  to  the  square  root  of  the  head,  and  it 
will  be  seen  that  this  is  so.  If,  for  instance,  we  imagine  the 
height  of  the  drum  diWded  vertically  into  4,  it  follows  tliat 
the  registration  at  4  should  be  twice  the  registration  at  1.  the 
square  root  of  4  being  2  and  1,  1.  Now,  if  we  take  the  hori- 
zontal travel  at  1,  it  will  be  found  to  be  exactly  half  that  at 
4,  and  so  at  tliis,  and  any  point  of  registration,  is  proportion- 
ate to  the  square  root  of  the  head. 

A  great  advantage  of  the  combined  instrument  is  that  any 
incorrectness  would  be  at  once  apparent,  as  one  side  checks 
t-iie  other.  It  is  only  necessary  to  compute  the  diagram  and 
compare  it  with  the  counter  to  see  that  both  are  correct.  The 
instrument  is  also  checked  by  turning  a  cock,  which  places 
the  two  legs  of  the  U-tube  in  eqniliJorium,  when  both  the 
counter  carriage  and  the  diagram  pen  should  return  to  zero. 
Means  are  provided  for  any  necessary  adjustment. 

EXPERIMSNIS    ILLUSTRATING    THE  "  VENTOKI  "  AND 
FKICTION    HE.4D. 

The  action  of  the  "  Venturi  "  law  is  very  simply  illustrated 
by  the  two  following  experiments.  One  is  to  take  a  tube  in 
which  two  truncated  cones  are  placed  on  the  lines  of  the 
"  Venturi  "  meter,  then  connecting  to  it  three  vertical  glass 
tubes,  one  before  the  water  enters  the  reducing  cone,  one  at 
the  throat  which  connects  the  two  cones,  and  one  at  the  point 
where  the  expanding  cone  again  joins  the  pipe.  The  pipe  can 
then  be  charged  with  water,  when  the  height  of  the  water  in 
all  three  tubes  will,  of  course,  be  equal.  Allowing  water  to 
pass,  however,  it  will  be  seen  that  there  is  a  fall  of  level  in 
the  throat,  tube,  increasing  as  the  square  of  the  velocity  of 
the  flow,  while  the  level  at  the  outlet  end  of  the  tube  differs 
but  little  from  that  at  the  inlet,  proving  that  the  water  in 
passing  along  the  expanding  cone  almost  entirely  regains  the 
pressure  it  loses  in  traversing  the  reducing  cone. 

A  more  striking  instance  of  illnstratiug  the  same  effect  is 
by  reproducing  the  experiment  of  the  late  Mr.  W.  Fronde,  in 
which  two  small  glass  reservoirs  are  provided,  each  being 
fitted  with  a  horizontal  conical  delivery  pipe.  The  apertures 
of  these  truncated  cones  are  placed  in  line  with  one  another, 
but  about  i,  in.  apart.  The  left-hand  container  is  tlien  filled 
with  water,  which  upon  being  allowed  to  flow  through  the 
conical  outlet  jnmps  across  the  intervening  space,  enters  the 
orifice  of  the  right-hand  container,  and  rises  in  it  until  the 
level  is  within  an  inch  or  two  of  the  level  of  the  left-liand 
coniainer.  The  carious  effect  of  water  passing  from  the 
atmospheric  pressure  and  then  flowing  uphill  has  a  most 
])aradoxical  appearance,  as  the  ordinary  law  of  gravity  seems 
to  be  reversed. 

IlKCOUniNG    IN.STRUMF,NT.S     USEIJ    IDH    Til  H  "  VKNTIIltl  "    METKR. 

A  number  of  different  typos  of  counter  have  bi^en  designed 
for  the  "  Venturi  "  meter,  in  which  the  integrating  drum  has 
been  ret.ained,  but  the  motive  power  to  drive  it  and  the  clock 
and  diagram  cylinders  has  been  obtained  electrically  by  small 
motors.  These,  however,  have  been  doppndent  for  their 
supply  of  electricity  upon  primary  batti^ries,  the  difliciiUy  in 
the  continued  working  of  which,  in  out-of-the-way  places, 
where  the  attention  of  an  eledrician  is  either  not  obtainable 
or  involves  undue  expense,  )ms  ])rcvented  its  adoption.  In 
other  types  the   integrating  drum   has   been  substituted  by 


other  devices  producing  the  same  effect,  but  none  have  been 
found  so  reliable  foj-  steady,  constant  work  as  the  recorder 
described  above. 

Where  the  "Venturi"  meter,  instead  of  being  placed  in  a 
pipeline,  delivers  at  once  over  a  weir  into  a  canal  or  reservoir, 
so  that  the  pressure  is  lost,  it  is  not  necessary  to  use  the 
mercurial  U-tube  above  described,  but  a  tube  of  a  few  inches 
in  diameter  may  be  sunk  vertically  near  the  throat  of  the 
meter,  having  its  lower  end  connected  with  the  throat  annuals. 
The  height  of  the  water  in  this  cube  will  always  have  a  con- 
stant ratio  to  the  discharge,  because  it  follows  that  the  up- 
stream head  will  be  always  equal  to  the  height  of  water  flow- 
ing over  the  sill,  plus  the  friction  head,  and  as  the  "Venturi  " 
head  or  difference  of  pressure  between  the  throat  and  up- 
stream has  a  constant  value  to  the  discharge,  the  height  of 
water  in  the  throat  tube  "will  also  have  that  relation.  There- 
fore, instead  of  using  the  U-tube,  one  tube  is  used,  carrying 
the  float  that  controls  the  recorder. 

"venturi"    INSTALLATIONS    IN    ENGLAND. 

The  '■  Venturi "  installations  in  England,  have,  until  re- 
cently, been  chiefly  experimental,  with  a  view  to  ascertain 
the  type  of  counter  best  suited  to  the  requirements  and 
practice  of  the  English  waterworks  engineer,  but  eleven 
meters,  of  sizes  varying  from  12  in.  to  48  in.  mains,  are  now 
either  at  work  or  in  course  of  construction.  In  America, 
where  the  instrument  "was  fii'st  introduced,  there  are  over 
seventy  of  these  instruments,  the  largest  of  which  is  fitted 
to  a  60-in.  main.  The  4S-in.  tube  in  England  above  referred 
to  is  fitted  at  the  East  London  Waterworks,  at  the  head  of 
the  canal  leading  from  the  group  of  reservoirs  to  the  filter- 
beds  at  Lea  bridge.  It  is  capable  of  passing  37,000,000 
gallons  per  day  of  twenty-four-  hours  with  a  loss  of  head  of 
1  ft.,  or  60,000,000  gallons  per  day  of  twenty-four  hours  with 
a  loss  of  head  of  2'5ft.  This  is  the  largest  meter  in  England. 
Discussion  on  Mk.  Kent's  Paper. 

The  discussion  which  followed  the  reading  of  this  paper 
chiefly  took  the  form  of  questions. — Mr.  Towler  (Leeds) 
wished  to  have  further  information  as  to  how  the  meter 
worked  when  fitted  to  the  lai-ge  60-iu.  main  in  America. 
How  was  it  possible  to  tell  the  quantity  of  water  whicii 
passed  through? — Mr.  Bancroft  (Hull)  was  not  very  clear 
as  to  how  the  accuracy  of  the  meter  could  be  tested,  and 
insisted  on  the  non-necessity  of  putting  in  valves  the  size  of 
the  pipe. — Mr.  G.askin  (Nottingham)  mentioupd  that  this 
meter  had  been  tried  in  Liverpool,  and  had  been  checked  by 
two  or  three  other  meters.  He  suggested  that  Mr.  Kent 
might  give  them  some  ftu'ther  particulars  of  the  use  of 
the  "Venturi"  meter  in  America. — The  President  said 
that  hitherto  they  had  managed  to  do  without  the  Venturi 
meter,  but  it  now  became  a  question  for  waterworks  engi- 
neers to  decide  whether  there  was  an  opening  for  it.  In 
regard  to  the  Liverpool  test,  it  would  be  interesting  to  know 
if  all  the  meters  were  found  to  agree.  Another  interesting 
question  was  tliat  of  small  valves  in  large  mains. 

Mr.  Kent  (Loudon),  in  reply,  said  the  questions  asked 
practically  resolved  themselves  into  one.  What  luid  been 
done  to  prove  the  accuracy  of  the  instrument.  Mr.  Towler 
had  referred  to  the  difficulty  of  testing  the  quantity  of  water 
going  tlu'ough  a  very  large  main.  The  test  had  never  been 
made  in  connection  with  a  main  of  60  in.,  but  it  had  been 
successfully  made  by  Mr.  Clemens  Herschell  in  connection 
with  one  of  N4  in.  The  test  was  conclusive,  as  there  was  no 
variation  whatever  in  the  results  obtained.  Other  tests  had 
been  made,  and  the  results  were  so  satisfactory  that  the  meter 
was  being  adopted  by  American  engineers  on  a  very  largo 
scale.  The  experiments  at  Liverpool  had  been  made  by  Mr. 
Parry  with  experimental  recorders.  Two  other  meters  were 
used  in  addition  to  the  Venturi.  In  this  country  they  had 
not  the  same  means  of  testing  as  in  America.  The  meter 
would  not  be  affected  by  tho  pumping  main.  They  had  been 
able  to  deal  by  the  Venturi  meter  with  every  case  of  maxi- 
mum and  minimum  flow  put  before  thorn. 


ELECTRICAL  WATER-LEVEL  RKCORDEHS  AND 

THEIR  USB  IN  CONNECTION   WITH  WATERWORKS. 

By  W.  Coles  Finch, 

of  the  Brompton,  Chatham,  GilhiiRhHrn  anrl  Rochester  Water 

Compnny,  late  Assistant  Jlnnnsor  City  of  Rochester 

Strood  Wiitorworks,  ;inii  Kngincerond  Mnnugcr 

of  the  Hiijhani  imd  Hundred  of  Hoo  Water 

Company. 

The   electrical  water-level   recorder  docs  not   appear  to   be 

generally  used,  and  it  has  occurred   to  the  author,  who   has 

now  had  charge  of  one  of  these  instruments  at  the  City   of 
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Roclieater  Strood  waterworks  for  over  three  years,  that-  a 
short  description  of  the  instrument,  and  of  the  valuable  re- 
cords obtained  by  its  use,  and  of  ite  assistance  in  detectint? 
and  locating  waste,  &c.,  mif^ht  prove  uscfal  and  intc're9tin«  to 
members  of  this  association.  The  recorder  from  whic!i  the 
diagrams  herein  referred  to  wero  taken  is  the  invention  of 
Messrs.  Barr  &  McWhirter,  uf  Glasgow,  and  is  made  by  the 
Glenheld  Company.  Kilmarnock.  'J'liis 
recorder  is  designed  to  indicate  and  re- 
cord the  fluctuations  of  water-level  in  a 
reservoir  at  a  distance  from  the  pamping 
station,  and  consists  of  a  transmitting.' 
instrument  placed  over  the  reservoir  and 
acted  upon  by  a  float,  and  a  receiving 
instrnment  with  dial  clock  and  drum 
placed  in  the  engine-room  or  engineer's 
office.  The  two  instruments  may  be  con- 
nected by  a  single  line  wire,  carried  eitlier 
on  poles  or  laid  undergroand  as  may  be 
found  most  convenient. 

The  transmitter  instrnment  (Fig.  1)  is 
constructed  as  follows  :  On  the  horizontal 
shaft  are  two  pulleys,  on  which  are 
wound  phosphor-bronze  cords,  one  carry- 
ing a  copper  float,  whicli  ri^os  and  falls 
with  the  water-level,  the  other  carrying 
a  balanco-weiplit  to  counterbalance  the 
weight  of  the  float.  Motion  is  thus  com- 
municated by  moans  of  toothed-wheel 
gearing  of  brass  to  the  tumbling  arm, 
which  arm  makes  one  revolution  for  each 
inch  or  more,  as  the  case  may  be,  of  ri.- 
or  fall  of  the  float.  In  falling  over  nl'i  i 
it  has  passed  its  upper  centre  of  gravity, 
this  arm  acts  upon  one  or  other  of  the 
two  side  levers,  thus  making  anelectrical 
contact,  and  so  indicating  either  a  rise  or 
fall  on  the  receiver  at  the  pumping 
station.  The  tumbling  arm  is  weighted  with  a  tube  filled 
with  mercury,  which  brings  it  down  very  sharply  the  moment 
it  has  passed  its  centre.  The  contacts,  which  are  in  dupli- 
cate, are  in  platinum,  and  have  a  rubbing  or  sliding  motion, 
to  ensare  their  being  kept  clean.  The  moving  parts  are  on 
dead  centres,  to  secure  the  minimum  amount  of  friction. 

The  receiving  instrument  (Fig.  2)  receives  the  current  sent 


from  the  transmitter  at  the  resarTuir, 
and  by  meam  of  a  re-Uy  and  local  battery 
is  made  to  act  upon  the  one  or  the  other 
(according  to  rise  or  fall)  of  the  two 
pairs  of  ma^etic  coiU,  uilraoticg  quo 
of  the  peudaloiu  arms,  each  of  which 
carries  a  keeper.  When  the  arm  ia  pulled 
ov<>r  by  the  magnetic  coil  the  pinion  on 
main  shaft  is  made  t4i  revolve  te  the  ex- 
tent of  one  tooth,  and  only  one,  a  lucking 
bar  preventing  any  farther  morcmeut. 
When  the  current  is  released  the  pen- 
dulous arm  swin^  back  by  graTity  to  itii 
normal  position.  A  wheel  geared  to  main 
Hhaft  carries  an  index  pointer  on  its  shaft 
and  indicates  the  level  of  water  on  the 
dial.  Vertical  motion  ia  given  to  the  pen 
marking  on  diagram  by  a  light  wire  cord. 
The  drum  carrying  the  diagram  makes 
one  revolution  in  twenty-four  hours,  or 
in  one  week,  as  may  be  desired.  The 
drum  with  diagram  is  driven  by  a  strong 
eight-day  or  thirty-honr  pendulum  clock. 
Diagram  No.  1  shows  tho  water-level  at  any  stated  time  in 
a  reservoir  10ft.  deep;  each  fall  or  rise  is  equivalent  to  liu. 
of  water.  Upon  studying  same,  it  will  be  seen  that  the  first 
use  of  this  instrument  is  as  a  guide  tu  the  engineer  at  the 
pumping  station,  whereby  he  can  see  at  a  glance  the  reaalt 
of  the  pumping  and  can  arrange  his  work  accordingly.  It  is 
alsou  check  on  the  pumping  records  and  time   sheets.     The 
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diagram  shows  that  pumping  commenced  at  9  a.m.  and  stopped 
at  12  noon;  started  again  at  3.IU  p.m.  and  stopped  at  5  p.m. 
It  will  also  show  if  there  has  been  any  pumping  to  waste, 
throngh  pumping  having  continued  after  the  reservoir  was 
full;  in  this  case  the  pen  would  mark  a continuoaa horizontal 
line  at  10  ft. 

Diagram  N'o.  2  is  really  a  table  showing  the  contents  of  the 
reservoir  at  every  foot  and  inch  of  depth. 
The  use  of  this  table  will  be  seen  when 
compiling  the  waste  diagrams  referred  to 
later  on  ;  anil  the  author  has  found  it  moat 
convenient  to  have  it  framed  and  hung  up 
in  the  office  for  ready  reference. 

Diagram  No.  3  ia  a  waste  diagram  show- 
ing the  (juantiiy  of  water  lost  during  the 
hours  from  12  midnight  to  4  a.m.,  and  this 
is  regarded  as  nil  waste.  Then,  on  refer- 
ence to  Diagram  No.  1  it  will  be  seen  that 
at  12  p.m.  the  reservoir  contained  5ft.  3  in., 
and  at  4  a.m.  only  4  ft.  6  in.  The  differ- 
ence in  gallons  between  these  two  mensurc- 
monts  c«n  bo  easily  found  on  Diagram  No.  2 
(the  table  of  capacity)  and  recorded  on  tho 
waste  diagram  by  a  stroke  of  the  ]>on — the 
work  of  only  a  few  minutes.  It  will  l)e  seen 
I  hat  the  normal  wiiste  is  about  ll.tXX) 
gallons  |>er  night,  but  on  the  night  of  25th 
October  it  rose  to  34.000  gallons,  and  this 
was  immediately  noticed  and  traced  tu  n 
broken  main.  Tl.e  night  waste  for  tho 
month  t>f  .lanunry,  181*4,  is  plottoil  on  the 
same  diagram,  and  shows  tho  effect  of  a 
severe  frost.  The  wiiste  was  uniform  at 
about  16,000  gallons  for  the  first  thre« 
nights  of  the  month  ;  then  it  rose  to  28,tXtO 
gallons  on  the  7th,  and  aft<>r  careful  in- 
spection and  repair  of  leaks,  <lc.,  it  rt>- 
Bumed  its  nornml  state  at  the  end  o(  the 
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motitB.    The  electrical  recorder  has  been  found  to  be  of  great 
service  in  assisting  to  locate   as  well  as  detect  waste,  and  in 
the  town  of  Strood  the  consumption  of  water  was  reduced 
40  per  cent,  by  its  use. 
■  Diagram  No.  4  is  in  erery  respect  the  same  as  Diagram 
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No.  1,  ■with  this  exception:  a  second  pen  is  added  to  record 
the  low-service  reservoir  as  well  as  the  high-ser\ice  reservoir. 
These  respectively  supply  different  districts  ;  the  only  pre- 
caution necessary  being  the  use  of  coloured  inks,  such  as  red 
and  blue. 

Diagram  No.  5  is  compiled  in  the  same 
manner  as  Diagram  No.  3,  but  shows  the 
records  of  both  high  and  low  level  ser- 
vices (as  from  Diagram  No.  4)  in  red  and 
black  respectively. 

In  the  case  of  the  Strood  waterworks, 
where  the  low-service  reservoir  is  close  to 
the  engine  house  and  the  hiph-sennce 
reservoir  at  a  distance,  the  author  designed 
and  fitted  a  mechanical  arrangement  of 
float,  sliafting  and  pearing  to  record  on 
the  samediagi'am  as  the  electrical  apparatu.s 
of  the  liigh-ser\nce  reservoir  tlie  levels  of 
water  in  the  low-serWce  reservoir  (.*!?€  Dia- 
gram No.  6),  which  shows  the  electrical 
records  in  steps  and  the  mechanical  records 
in  a  continuous  line.  This  system  could 
also  be  adopted  to  record  the  fluctuations 
of  water  in  wells,  which  is  of  great  value. 

Diagram  No.  7  is  compiled,  as  previously 
explained,  from  the  electric  recorder  dia- 
grams, and  illustrates  the  system  adopted 
by  the  author  with  much  success  in  locating 
waste.  The  area  supplied  is  divided  into 
sub-districts,  and  one  district  is  shut  off 
each  night  and  the  effect  on  the  reservoir 
noted,  when  t)ie  most  wasteful  districts  are 
subjected  to  a  systematic  house-to-house 
inspection,  and  the  engineer  can  ]ilace  all 
his  inspectors  in  the  districts  wliicli  arc 
shown  to  be  wasteful,  and  save  tlie  labour 
of  examining  districts  which  are  in  a  satis- 
factory condition.  Where  there  are  two 
districts  and  reservoirs,  as  in  Diagram 
No.  7,  one  sub-district  in  each  may  be  shut 
off  the  same  night. 

Underground  leakage  may  be  traced  in 
the  same  maimer,  and  .a  remarkable  in- 
stance of  this  kind  came  under  the  author's 
notice  recently.  There  was  an  excessive 
waste  of  water,  and  district  after  district 
was  aliut  off  for  a  night,  and  failed  to  show 
any  abnoi-mal  waste ;  and  ultimately,  when 


Diagram  No.  1  (24  in.  by  7  in.). 

the  whole  town  was  shut  off  and  tlie  loss  still  continued,  it 
became   apparent  that  the  leak  was  at  or  near  the  reservoir, 
and  it  was  ultimately  found  to  be   in  the  wash-out  valve  of 
the  reservoir,  and  within  30  yards  of  the  recording  instru- 
ment.    In  the  diagram  the  principal  waste   apjiears  to  be  in 
sub-district  No.  5  in  the   high-service  and  in 
No3. 3  and  1  in  the  low-service  district.  These 
waste  diagrams  well  repay  the  little   labom- 
expended  in  compiling  them,  and  the  result 
of  the  work  of  the  inspectors  is  immediately 
noticed,  and  it  is  most  interesting  to  watch 
the  gradual  improvement  consequent  on  their 
labours. 

In  1895  the  Rochester  Corporation  con- 
sidered the  question  of  .adopting  the  waste- 
meter  system,  but  after  collecting  information 
from  other  to^vns  as  to  the  result  of  the  sys- 
tem, they  finally  decided  not  to  adopt  it,  as 
they  considered  the  result  of  the  careful  fol- 
lowing up  of  the  electrical  recorder  diagrams 
were  quite  as  satisfactory,  the  consumption 
haring  been  reduced  from  36  gallons  per  head 
per  day  in  1891  to  1758  gallons  in  1895.  I 
think  members  will  agree  that  this  is  most 
satisfactory  work. 

Diagram  No.  8  is  from  a  splendid  instru- 
ment made  to  my  requirements,  and  recently 
fixed  at  the  Luton  works  of  the  Brompton, 
Chatham,  Gillingham  and  Rochester  Water 
Company,  and  is  designed  to  record  the  water- 
level  in  a  reseiToir  21  ft.  deep  and  2,500,000 
gallons  capacity  at  a  distance  of  about  one- 
third  of  a  mile  from  the  pumping  station,  and 


Di.iGR.^M  No.  2. — Tablk  of  Capacity  of  Reservoir. 

also  to  record  on  the  same  diagram  the  water-levels  in  the  well, 
which  vary  to  the  extent  of  84  ft.,  the  reservoir  levels  being 
marked  in  black  and  the  well  levels  in  red  ink.  It  will  be 
easilj'  seen  that  this  arrangement  is  most  useful,  the  condition 
of   both  well  and  reservoir   being  seen    at  a  glance  at  any 
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Diagram  No.  3  (16  in.  by  11  in.). 
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uioinent  of  thi'  day  or  night,  ttiiil  this  is  tho  more  viiltinble  in 
cases  whoro  the  denmnd  runs  very  close  to  the  yield  of  the 
springs  ;  it  is  also  very  valuable  in  testing  the  yield  of  springs, 
and  ascertaining  the  quantity  of  water  that  can  be  diawn 
from  tho  wells. 

On  reference  to  the  dia{»rani  it  will  be  seen  that  pum|)ing 
commenced  at  6.30  a.m.  with  10  ft.  4  in.  of  water  in  the 
reservoir  and  59  ft.  9  in.  of  water  in  the  well ;  after  pumping 
at  twenty  revolutions  per  minute  to  6.15  p.m.,  the  well  is 
lowered  to  25  ft.  3  in.,  and  by  redacing  the 
speed  of  the  pumps  to  sixteen  j)er  minute 
the  level  of  water  in  well  is  maintained 
at  this  depth  until  8.15  p.m.,  when  pamp- 
ing  ceased,  leaving  reservoir  ut  12  ft.  11  in. 
Presuming  the  ca)>aoity  of  the  pumps  to  be 
95  gallons,  this  proves  that  with  59  ft.  9  in. 
of  water  in  well  it  is  possible  to  pump  for 
eleven  and  three-quarter  hours  at  the  rate 
of  11-1,000  gallons  per  hour  (being  twenty 
strokes  per  minute)  =  1,839,000  gallons, 
and  then  pump  for  an  unlimited  time  at 
the  rate  of  91,000  gallons  per  hour  (six- 
teen strokes  per  minute),  and  still  have 
25  ft.  3  in.  of  water  in  the  well.  This  is 
but  one  example  of  the  trials  that  can  be 
made  with  the  electrical  recorder. 

With  the  assistance  of  this  instrument 
and  by  making  a  few  trials  it  can  easily  be 
found  at  what  speed  to  run  to  extract  the 
largest  amount  of  water  from  the  well. 
This  is  of  great  value,  and  is  more  eco- 
nouiioal  tlian  pumping  down  quickly  and 
waiting  for  underground  storage  to  refill, 
and  in  most  cases  more  water  wilt  bo  ob- 
tained. This  diagram  is  also  a  permanent 
record  of  the  variations  of  depth  of  water 
in  well  caused  \i\  dry  seasons  iu  suc- 
cessiou,  heavy  pumping,  or  wet  seasons, 
as  the  case  may  be ;  it  is  also  a  faithful 
record  of  the  rate  at  which  the  well  and 
headings  refill  under  different  conditions, 
which  is  also  of  interest ;  again,  when  ex- 
tensions have  been  made  in  headings  or 
underground  storage,  by  making  a  few 
trials  before  commencing,  and  again  after 
the  completion,  an  accurate  record  can 
be  obtained  of  the  value,  delivery,  storage, 
&c.,  resulting  from  the  extension. 

From  these  diagrams  the  engineer  can 
calculate  and  obtain  a  most  valuable 
amount  of  information,  and  he  will  find 
the  electrical  recorder  the  pulse  of  the 
supply.  The  author's  conclusions  are  that  the  electrical  re- 
corder, in  addition  to  the  purpose  for  which  it  was  primarily 
intended,  can  be  used  for  the  purposes  of  detecting  and 
locating  of  waste,  and  so  render  unnecessary  the  more  costly 
system  of  waste-detecting  meters,  at  least  for  small  water- 
works ;  for  indicating  and  recording  tho  variations  of  level 
in  wells  ;  and  for  testing  tho  yield  of  wells  and  springs  at 
various  times.     An  inetrnment  of  the  kind  described  requires 


Diagram  No.  4  (24  in.  by  7  in.). 

the  very  smallest  amount  of  attention,  and  the  valae  of  tb« 
information  gained  will  well  repay  the  cost  of  the  instklla- 
tion. 

The  discussion  on  the  above  paper  was  taken  in  eonjuna- 
tion  with  that  read  by  Mr.  Shaw  (Boston),  entitled  "  Notes 
on  Distribution."  The  latter  paper  we  shall  give  in  onr  next 
issue,  together  with  a  paper  read  by  Mr.  Holme  Lewis  on  the 
"  Manchester  Hydraulic  I'ower  Works,"  with  notes  of  the 
respective  discussions. 


u,^s,,,.,, City  of  RcchesterStrood Waterworks. 

High  Sert'iee  , .  Diagramof  Night  Waste  from /2  p.m.to4  urn  Nov  I89S. 
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Diagram  No.  5  (16  in.  by  11  in.). 

PERTH  NEW  RESERVOIR. 


OPENINC;   CEKK.MO.NV. 

Lord  Provost  Dewar  recently  opened  the  new  reservoir, 
which  has  been  constructed  by  the  corjioration  of  Perthj  at 
Uurghmuir. 

The  designs  were  executed  under  the  instructions  of  Mr 
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H,gh  Service  j_- » Diagram  of  Night  Waste  from  12  p.m.  co  4  am.  Oct.  I83C . 
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these  there  are  moTable  pitch  pine  frames 
tirmly  bolte<l  tofjether,  and  in  the  centre  of 
these  frames  there  is  very  Hne  copper  wire 
gauze,  with  strong  copper  wire  netting  on 
each  side  to  protect  the  gauze.  The  water 
having  to  pass  througli  the  gauze,  it  is  im- 
possible that  any  floating  substance  can  get 
to  the  water  mains,  but  as  a  double  security 
tlie  outlet  ].ipe  is  covered  on  face  with  fine 
copper  wire  netting. 

•'''    THE    RE.SERVOIR 

when  full  liolds  1,956,081  gallons,  being 
117,300  gallons  more  than  the  existing  three 
reservoirs  hold  when  all  are  full.  The  reser- 
voir is  sunk  about  14  ft.  below  ground  level, 
and  the  remainder,  being  above,  has  a  strong 
embankment  of  soil  to  protect  it.  There 
is  a  clay  puddle,  15  in.  in  thickness,  at  back 
of  concrete  walls  from  top  to  bottom.  The 
level  of  water  in  reservoir  is  registered  in 
the  engine-room  by  an  electric  apparatus, 
which  marks  on  a  diagram  the  rise  and  fall 
of  water — it  is  a  most  ingenious  contrivance, 
and  must  of  necessity  save  a  great  deal  of 
labour.  The  new  reservoir  is  connected  to 
the  existing  one,  which  is  at  the  same  level, 
and  immediately  to  the  south  of  it,  by  pipes 
and  valves  in  such  a  way  that  they  can  be 
both  used,  or  only  one  of  tiiem.  so  as  to  allow 
for  repairs  or  cleaning  of  either  of  them 
when  necessarv. 


DUGR.iM  No.  7  (16  in.  by  11  in.). 

Alexander  Davidson,  the  water  manager,  and  the  reservoir 
was  completed  by  the  contractor,  Mr.  Peter  Girrity,  of  Dundee, 
about  two  weeks  ago.  It  is  situated  on  the  Burghmuir,  about 
2J  miles  from  the  pumping  station,  at  an  elevation  of  320ft., 
and  is  121  ft.  square  by  21  ft.  9  in.  deep,  with  a  batter  on  face 
of  wall  of  1  in.  to  the  foot.  The  walls  are  of  an  entirely  new 
design,  the  concrete  wall  starting  at  5  ft.  6  in.  in  thickness, 
and  at  5  ft.  from  the  top  there  is  a  step  or  break  at  back  of 
9  in.,  and  with  the  batter  on  face  the  wall  finishes  at  3  ft.  at 
top,  mth  a  concrete  cope  12  in.  by  12  in.  above  ground  level 
all  round  the  reservoir.  The  new  idea  is  that  on  the  face  of 
wall  there  is  specially  prepared  vitrified  tiles  12  in.  by  9  in., 
and  3  in.  thick,  having  9  in.  by  6  in.  by  4-J  in.  headers  ex'ery 
18  in.  in  height,  all  feathered  and  grooved.  The  beds  and 
joints  are  entirely  surrounded  with  cement  mortar  and  key 
drawn.  Between  these  tiles  and  concrete  wall  there  is  a 
space  of  IJin.,  which  has  been  carefully  filled  with  Poi-tland 
cement  grout  worked  properly  in.  The  bottom  is  of  concrete 
12  in.  thick,  with  a  2-in.  facing  of  cement  mortar  one  to  one. 
Between  tne  reservoir  and  outlet  pipe  in  screening  well  there 
are  heavy  cast-iron  standards  fixed  firmly  to  walls,  and  within 


SUGGESTED   BLACKPOOL 
IMPROVEMENTS. 

We  are  accustomed  to  big  schemes  from 
Blackpool,  says  The  Blackburn  Telegraph,  hut 
that  issued  by  the  borough  engineer  (Mr.  J. 
W'olstenholme)  for  the  widening  of  the  prc- 
mcnade  is  in  some  respects  the  most  ambi- 
tious of  all.  He  suggests  a  footpath  of 
a  minimum  width  of  10  ft.  on  the  easterly  side ;  then  a 
carriageway,  55  ft.  wide,  paved  with  wood  ;  next  an  island 
footpath  running  the  entire  length  of  the  promenade ; 
then  a  double  line  of  electric  trams,  occupying  a  width 
of  20  ft.  9  in. ;  and  on  the  extreme  westerly  side  a  mag- 
nificent promenade  of  a  uniform  width  of  42  ft.,  the  full 
extent.  In  addition,  it  is  proposed  to  continue  the  lower 
walk  from  North  Shore  as  far  southwards  as  opposite  the 
Tower,  thereby  providing  an  extra  promenade.  These  im- 
provements, if  carried  out,  would  transform  Blackpool's  sea 
front  in  one  of  the  finest  marine  parades  in  Europe.  But  the 
cost  is  tremendous.  Excluding  any  provision  for  compensa- 
tion to  the  pier  companies  for  interference  with  the  pier 
entrances,  &c.,and  without  reckoning  the  expense  of  relaying 
the  tramways,  Mr.  Wolstenholme  calculates  that  not  less  than 
£348,981  would  be  required  to  carry  out  the  undertaking  in 
the  manner  indicated.  Blackpool  badly  wants  a  wider  pro- 
menade, and  the  ratepayers  should  insist  upon  having  it.  But 
they  may  have  to  content  themselves  with  a  more  modest 
project  than  Mr.  Wolstenholme  has  prepared. 


The  Brompton,  Chatham. GILlincham.&rochesterw.w.c?". 
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EXAMINATION  OF    PLANS. 

H_V  EOBFRT   RrsiiTON, 
Surveyor  to  Ihe  Claeihorpes  I'rban  Diitrict  Council. 

Tho  following  is  a  ropy  of  a  few  rules  I  keep  in  ft  con. 
epicuoas  place  over  the  table  cuntainiiiR  plans  ftwaiting  ap- 
proval or  otherwise  by  the  authority.  They  serve  as  a  ffnido 
to  tho  examination  of  plans— for  one  may  onsily  forget  some- 
thing in  going  throngh  aboat  a  score  of  plans — till  the 
qaestion  crops  op  in  committee.  Again,  if  a  plan  or  plans  be 
broBght  in,  say  after  the  time  »tnt«d  for  them,  as  they  will 
be,  despite  all  the  laws  and  good  resolutions  the  surveyor 
may  have  not  to  entertain  anything  boyontl  what  have  com- 
plied with  the  by-laws  affecting  deposit  of  plans,  nn  assist- 
ant may  bo  left  to  examine  the  plans,  and  they  woald  be  a 
guide  for  him.  What  I  would  snggest  wonld  be  to  have 
forms  printed,  for  mr  in  the  njjire  onty^  containing  tho  follow- 
ing questions :  No.  of  ]tlan.  Owner.  Situation.  Does  tho 
plan  or  plans  comply  with  the  by  laws  or  Pcililie  Health  .^cts 
in  tho  following  particulars  ? —  Is  the  site  suitable  for  building 
upon  ?  Thickness  of  walls.  Height  of  storeys.  Ventila- 
tion of  rooms.  Are  the  footings  in  compliance  with  tho 
by-lawB  ?  Aro  tho  sewers  or  drains  too  small  or  too  large  ? 
Is  there  sufficient  fall  ?  Arc  there  means  provided  for  inspec- 
tion of  the  drains  ?  If  passing  under  a  bnilding,  are  they 
laid  in  concrete  y  Are  they  ventilated,  if  so  how  ?  Is  sec.  .1 
of  Building  in  Streets  Act.  1888,  complied  with  ai  to  bnilding 
line  on  either  side  thereof?  Is  there  suflicient  airspace  at 
the  rear  or  side  ?  WouUl  the  buildings  constitute  the  forma- 
tion of  a  new  street  ?     Committee's  decision. 

The  form  could  then  be  attached  to  the  plan,  and  all  wonld 
be  in  readiness  for  the  meeting.  Nothing  would  bo  left  to  crop 
np  at  tho  last  rainote,  nor  wouM  the  surveyor  be  afterwards 
fharged  with  holding  hack  some  objections,  though  he  may 
not  have  noticed  any  irregularity.  They  conld  bo  signed  by 
the  chairman  of  tho  committee  and  afterwards  filed.  By 
this  method  the  slandering  too  often  indulged  in  by  some 
councillors  would  be  silenced.  I  do  not  know  vrlierher  any- 
thing like  this  is  in  vogue  anywhere  or  notr  Tho  list  of  ques- 
tions  conld  be  easily  increased,  but  I  have  found  tho  above  to 
meet  our  requirements,  and  they  could  be  altered  to  meet 
special  districts. 

It  may,  however,  be  said  that  the  builders  are  supplied 
with  somewhat  similar  forms  to  fill  in,  but  my  experience  has 
taught  me  nof  ahrnyn  to  rely  on  what  the  builder  or  his  agent 
flays  in  his  form. 

In  1894  I  had  forty. four  plans;  in  1805,  3.53  ;  and  in  1896, 
327  to  examine.  I  have  no  astiatance  beyond  the  above  guide 
in  the  form  given. 


WILLE8DEN  SEWAGE  DISPOSAL  WORKS. 

EXTEXSIUN   INQUIRY. 
Mr.  Rienzi  Walton   held  an   inquiry,  on  behalf  of  Ihe  Local 
.Government  Board,  on  Tuesday,  the  lOtli  inst.,  respecting  an 
application  of  the  Willcsden  Urban  District  Council  for  sanc- 
tion to  a  loan  of  £19,39.5    for   improving  and  extending  the 
'sewage  disposal  works  belonging  to  the  council   in  the  Brent 
district.     As  tho  pollution  of  the  Brent  is  a  burning  question 
for  the  metropolis  at  present,    we  may  give   the   engineering 
details  of  the  scheme  at   some  length.      Mr.   O.   Claude  Rob- 
son,  engineer   and  surveyor   ti  the  council,   in    the  course  of 
his  evidence,  gave  the   following  particulars:  The  district  of 
Willesden  consists  of  4,383  acres,  with  an  estimated  popula- 
tion of  88,000.     It  is  divided  fiu'  drainage  purpis'.-s  into  two 
areas, as  follows  :  Metropolitan  district  drain>ngthrougli  metio- 
politau  sewers  (.54,000  ])Pople,  rateable  value  £2r)H,.3fil   l.js., 
1,095  acres).      Brent  district  draining  into  the  river   Brent 
(34,000    people,   rateable    value    £170,485    5s.,    3,288    acres). 
The  two  districts  are  separately  assessed  and  rated  for  sewer- 
age purposes,  the  last  rate  of  tho  metropolitan   district  being 
4d.   in    the    £1    per   tinnum,    whilst    the    Brent    ilistrict    is 
rated  at  Is.  in    the    £1    ]ier  annum.     The   subject     of    the 
present     inquiry     relates  to    tho    sewerage    svstem    of  the 
Brent  district,  where  the  sewage  has  to  be  treateil  prior  to 
discharge  into  the  river  Brent.     The    scheme    ftir  tins  dis- 
trict   was    originally    designed     by    the    witness,    and    com- 
pleted    in     1S85,     n't    a    cost    of   "£33.000,    the     ay  stem     of 
treatment    being    tha'    of    precipitation    by   lime    and    sul- 
phate  of    alumina,    with    eventual    treatment    by    lillrution 
throngh  land.     The   population  of  this  section  of  the  district 
at  that  date  was  7,000  only,  and  is   now  estimated  nt  34,0(10. 
Tho  first  contract  for  this  work,  completed  in  1885.  comprised 
two  precipitating   tanks  with   a  cnjiacity  of  200,(KX)  gallons, 
and  9  acres  of  stiff  clay  land  available   for  filtration.      Kvent- 
nally,  in    1891,  an   additional  12   acres  of  Inml  was  leased   io 
order  to  increase  the  arcji  for  intermittent    filtration.      .Agree- 
ments have  since   been  entered   into  for  Ihe   purchase  of  this 
land  at    the    expiration    of   lease  in    1912.     The   works   thus 
carried  out  in  1885  and  added  to  in  1891   sufficed  until    1896. 
In  that  year  complaints  wore  received  as  to  the   condition  of 
the  river  Brent,  and  tho  witness  was  iustructvd  by  his  council 
to  prepare  plans  for  an  extension  of  tho  scheme.    Application 
was  made  to  tho  Loctil  (iovernment  Board  for  a  lojiu  for  that 
purpose  in  April,  1896,  and  sanction  eventually  received  from 
tho  Local   Guvemment  Board   on   September   19,  1896,   for  a 
loan  for  £23,902.     These  works  are  now  in  progress,  and  it  is 


hoped  the;  will  be  completed  about  the  middle  or  end  of  next 
month.  In  according  sanction  to  the  loan  an  intimation  was 
received  from  lie-  Local  fiovernment  Board  that  it  was  de. 
sirable  to  increase  the  area  of  land  then  available  for  filtra- 
tion, 18  acres.  Steps  wen-  immo'liately  taken  to  comply  with 
the  suggastions  of  the  Local  (iovernment  Board,  and  52  acres 
of  land,  known  as"  Sionebridge  Farm,"  were  purchased  from 
Brett's  trustees,  and  13  acres  leased  ivith  :i)froement  to  pur- 
chase from  All  Souls'  College  in  Uog-luiie.  Sanction  was  re- 
ceived  from  thi>  Local  (iovernment  Hoard  on  Uecemlier  ], 
1896,  lor  a  loan  (d  £12,0«J0  to  purcliate  Stonebridgo  Farm, 
ll  is  the  laying  out  of  this  land  and  that  in  Dog-lane  for 
filtration  purposoB,  together  with  carriers  and  other  works, 
that  now  forms  tho  subject  of  this  inqniry.  The  soil  of  the 
properties  is  a  stiff  congh)merate  of  clay  and  gravel  of  vary- 
ing pr<q)«irtions.  the  whole  of  the  land  in  tho  upper  |>ortion  uf 
the  vnMey  of  Ihi^  Brent  being  identical  in  characHT.  It  is 
proiK)?ed  by  the  plsns  submitteil  to  anderdrain  y9*.'J8  acres  of 
this  land,  and  to  thoroughly  disturb  tho  whole  surface  to  a 
depth  of  al)Out  20 in.  by  steam  hubsoil  plough.  The  lilter- 
l>eils  will  be  so  laid  out  as  to  cover  all  land  ilrains  aa  far  as 
possible  by  riilges  or  lands.  The  lan<l  at  present  is  very 
irregular  as  to  surface,  large  holes  existing,  which  have  lieen 
excavated  in  former  years.  The  work  of  levelling  will  there, 
fore  be  very  cost  ly .  The  liighor  lainl  attached  to  the  Stonebridgo 
farm,  representing  about  17  acres,  it  is  not  projiosed  to  ander- 
drain at  present,  but  to  contour  sauu'  with  ground  carriers.  This 
land  will  be  Hooded  by  |)umping  elHuent  from  iK>larit<'  l>e<ls. 
The  field  to  be  jiurchasod  from  .Ml  Sonls'  College  in  IJog- 
lane  will  also  be  Hooded  by  pumping.  This  land  will,  how- 
ever, be  ploughed  and  formeii  into  terraces  similarly  to  the 
land  flooded  by  gravitation.  The  tolol  area  of  land  to  be 
utilised  for  filtration  in  the  new  works  now  submitted  will 
be  50  38  acres.  Of  this  i)uantity  29  64  acres  can  be  flooded 
by  gravitation,  but  in  the  case  of  26  74  acres  it  will  be  necea- 
sary  to  lift  samo  by  engine  and  centrifugal  pump,  which  is 
included  in  the  list  of  works  referring  to  this  loan.  The 
figures  thus  given  do  not  quite  c*iincide  with  the  area  tjf  land 
purchased,  inasmuch  as  roads,  buildings,  Ac,  are  omitted 
therefrom,  tho  total  (|uantity  being  65  acres,  aa  before  ex- 
plained. With  this  additional  area  of  land  a  total  area  of  70 
acres  will  be  available  for  filtration,  and  it  is  to  be  hoped 
that  it  will  be  possible  to  ensure  each  bed  being  intermit- 
tcnlly  flooded,  and  tho  proper  |>eriod  given  for  rest,  which 
has  been  quite  im|)ossible  with  the  present  restricted  area 
of  land  available.  Tho  treatment  thus  will  be  of  a  threefold 
character,  as  follows — iir  :  Precipitation  in  tanks,  filtration 
by  polarite  or  burnt  ballast  filters,  and  filtration  throngh 
land.  The  whole  of  tho  lami  in  i|oestion  is  in  the  parish  of 
Willesden,  with  tho  exception  of  7  acres  in  Wembley.  The 
Wembley  District  Council  formerly  opposed  this  application, 
but  have  now  withdrawn  their  opposition  upon  terms  agreed 
between  the  two  councils.  With  this  increased  accommoda- 
tion for  treatment  it  is  to  be  hoped  a  satisfactory  eftiuent 
may  be  obtained  for  discharge  into  the  Hrent,  and  that  the 
present  area  of  lan<l  will  suBice  for  some  time.  Most  of  the 
land  also  around  the  present  works  is  now  let  for  building 
or  railway  purposes,  and  the  council  were  extremely  fortunate 
in  obtaining  oven  the  land  known  as  "  Stonebridgo  Farm,"  as 
since  the  purchase  buildings  have  extended  almost  up  to  the 
eastern  boundary  thereof.  It  is  most  desirable  to  obtain 
sanction  to  the  loan  as  speedily  as  possible,  as  the  council  are 
now  under  an  injunction  from  the  Court  of  Chancery  rela- 
tive to  the  pollniion  uf  the  Brent,  and  it  is  consequently 
necessarv  that  the.so  works  slioidd  be  completed  before  tho 
summer  of  1898. 

There  w  as  no  opposition  to  the  application,  and  the  inqniry 
closed. 


London  Water  Bills  —The  House  of  Commons  have  ordered 

a  return  to  be  made  sltowing  the  amount  expended  by  the 
London  County  Council  since  the  year  1890  to  the  present 
time,  as  follows;  (i)  In  comlucting  inqniries  relative  to  the 
supply  of  water  in  or  near  the  administrative  County  of 
London;  and  ('■)  in  making  inquiries  as  to  existing  supply 
of  water  within  the  nvliopoliian  waler  area, and  the  charges 
made  for  the  same,  and  as  to  Ihe  po.-sible  sources  of  supply 
under  the  London  Water  .\ct.  1892. 

Proposed    Bridge  over  the  River  Wear,  —  After  many 

years  of  agitation  in  favonr  of  a  bridge  over  the  river  Wear 
between  Chester  le. street  and  Lumley,  it  may  now  safely  Iw 
said  that  the  bridge  will  be  built  in  the  nearfutnr»>.  Having 
regard  to  Ihe  londly-expressi-d  wish  of  the  public.  LonI  Scar- 
borounh  hns  decided  to  replace  tho  present  antiijuatcd  ferry 
by  a  light  footbridge,  for  the  use  of  which  he  will  collect  a 
toll,  as  ho  does  now  for  the  ferry.  The  i  nly  qnestion  at  issue 
now  is  the  site  of  the  new  bridge.  The  public  bodies  and 
general  public  on  each  siile  of  the  river  urge  ihal  the  public 
convenience  wonld  be  best  serve<i  by  the  bridge  l>eing  at  the 
foot  of  Ihe  Kopervlnne  Whde,  on  the  other  hand,  it  is  staled 
that  Iho  convenience  of  the  cattle  would  be  best  suited  by 
tho  bridge  being  on  the  site  of  the  prosfiit  feiry,  and  the 
pnblic  comfort  not  unduly  interfere<l  with  thereby.  In  order 
to  arrive  at  gome  aatisfaclory  solution  of  this  mat U'lr,  a  con- 
sultation took  place  on  the  ground,  on  tho  10th  iust..  between 
Mr.  David  Balfour,  m  l.i.r..  Newcastle,  who  has  charffe  of  the 
designs  and  jdans.  and  Mr.  H.  V.  Tippet,  Lord  Scarborough's 
chief  agent, 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 


48.  Porthoawl  Water  Supply:  The  Recent  Deolelen  of 
the  Local  Covernment  Board  Auditor.— Mr.  B.  Tompkina, 

water-finder,  Chippenham,  writes  as  follows  in  connection 
with  this  matter:  With  reference  to yonr  article  on  the  Porth- 
cawl  water  supply,  at  present  nnder  controversy,  may  I,  as 
one  deeply  interested  in  the  matter,  be  allowed  to  state  the 
facts  of  the  case.  Thongh  stated  by  the  Press  generally  that 
I  claim  to  possess  supernatural  powers,  I  do  not  claim  any. 
thing  of  the  kind,  nor  is  it  my  principle  to  impose  on  the 
minds  of  the  credulous  in  the  method  1  adopt  to  find  springs 
of  water.  I  ask  the  question  :  What  does  it  matter  in  what 
way  water  ia  found,  whether  by  a  geologist  or  water  expert, 
so  long  as  a  good  supply  of  water  is  found  ?  We  do  not  find 
the  powers  of  magic  or  witchcraft  or  any  kindred  powers  such 
as  these  amongst  the  industrious  class  of  farmers  of  the  pre- 
sent day,  to  which  I  claim  to  have  belsnged  all  my  life  ;  bnt 
throngh  wanting  a  supply  of  water  for  my  farm  I  accidently 
discoveisd  I  possessed  the  gift  to  find  water.  The  results  of 
my  discovery  were  soon  generally  known,  and  I  was  invited 
by  the  leading  landowners  and  the  pnblio  generally  to  find 
water.  The  results  enabled  me  to  follow  the  method  as  a 
profession^  ilthough  I  still  occupy  my  farm  in  the  neighbonr- 
hood  of  Chippenham,  where  I  have  lived  for  the  past  seven- 
teen years.  During  the  last  ten  years-  1  have  been  a  water- 
iSnder  and  have  been  engaged  by  all  classes — nobility,  clergy, 
landowners,  brewers,  dairy  companies,  manufacturers,  archi- 
tects, surveyors,  land  and  estate  agents,  the  medical  profes- 
sion, mining  companies,  parish,  rural  and  county  councils — 
and  in  nearly  every  county  in  England  and  Wales  ;  and  in  the 
summer  of  1896  I  was  occupied  the  whole  time  in  Cape 
Colony,  South  Africa,  with  great  success.  I  may  say  that  I 
have  never  failed  to  discover  water  where  a  spring  existed.  I 
can  produce  e.tcellent  testimonials  m  to  character  and  the 
results  of  my  discoveries  from  those  who  have  employed  me, 
and  I  am  at  the  present  time  fully  occupied  with  water  sup- 
plies, in  connection  with  which  1  undertake  to  carry  out  the 
necessary  work  on  the  terms  of  no  wattr,  vo  pay.  I  think  it 
is  a  great  injustice  to  condemn  the  methcd — if  used  in  a  pro- 
per way — as  illegal,  seeing  satisfactory  results  are  obtained  ; 
and  with  regard  to  the  Porthoawl  water  supply  in  contro- 
versy, I  was  employed  by  the  council  to  search  for  water,  and 
on  mv  advice  they  sunk  a  shaft  8  ft.  in  diameter  to  a  depth 
necessary  to  tap  the  spring,  which  now  yields  a  supply  of 
20,000  gallons  per  day  of  excellent  water  for  the  town.  During 
sinking  operations,  extending  over  twelve  months,  a  power- 
ful steam  pump  was  employed  to  keep  the  water  down  ;  the 
lormation  being  conglomerate  rock  and  limestone,  it  was  a 
tedious  operation  to  carry  out.  This  gave  a  good  test  of  the 
stability  of  the  yield  of  the  spring,  the  lane  below  being 
flooded  by  water.  At  the  conclusion  of  the  work  the  water 
was  allowed  to  remain  in  the  well,  and  after  twelve  hours  was 
measured.  It  was  found  to  contain  35  ft.  of  water  ;  another 
twelve  hours  rest  was  given  and  measurement  again  taken,  when 
the  water  had  risen  to  65  ft. ;  after  another  twelve  hours'  rest 
it  had  risen  to  within  25  ft.  of  the  surface — in  a  well  of  135  ft. 
deep.  Thus  within  thirty-six  hours  110  ft.  of  water  had  ac- 
cumulated in  a  well  8  ft.  in  diameter,  and  in  such  a  forma- 
tion as  Porthoawl,  where  under  ordinary  circumstances  water 
cannot  be  found.  The  success  of  the  method  adopted  speaks 
volumes  for  the  water-finder,  and  for  his  work  the  water-finder 
has  not  yet  received  either  fee  or  travelling  expenses, 
although  the  contrary  has  been  reported  in  the  Press.  In  the 
face  of  these  facts  where  does  the  pretence  to  power  for  the 
purpose  of  obtaining  feea  come  in  within  the  meaning  of  the 
Government  auditors,  and  is  it  possible,  in  this  enlightened 
nineteenth  century,  that  the  public  must  go  without  water 
simply  because  it  ja  not  found  by  a  geologist  ?  I  may  say 
I  have  found  ample  supplies  of  water  iniJistricts  where  to  the 
ordinary  observation  it  appeared  useless  to  attempt  to  sink 
for  water.  There  are  places  where  deep  wells  have  been 
sunk  without  any  result  (except  loss)  being  obtained,  and  I 
have  been  subsequently  engaged  and  found,  with  great  sav- 
ing of  expense,  an  ample  supply  of  pure  water ;  and  shall  the 
public  be  debarred  from  utilising  the  services  nt  an  honest 
water-finder  simply  because  hia  method  is  not  yet  understood 
by  a  few  sceptics  ?     This  is  a  question  tliat  puzzles  me. 

[Some  particulars  of  the  case  to  which  our  correspondent 
refers  were  given  in  our  issues  of  July  30th  and  August  6th, 
pp.  139  and  160,  in  the  section  devoted  to  "  Municipal  Works 
n  Progress  and  Proiected." — En.] 

49.  Public  Parks  and  Libraries :  Should  they  be  Rated. 

"  Library  Committee  Man  "  writes  :  The  question  of  rating 
public  parks  has  now  been  settled  by  the  decision  in  the 
Court  of  Appeal,  as  per  your  report  iu  yoiii-  issue  of  July  30th. 
Parke  are  not  rateable,  and  the  question  arises,  should  public 
libraries  be  rateable?  The  same  arguments  apply  to  these, 
and  in  future  th"  money  saved  could  be  spent  in  books.  As 
nearly  every  public  library  requires  moro  money  for  the  pur- 
chase of  new  books,  this  is  of  great  importance  to  the  general 
public. 


QUERIES  AND  REPLIES. 

SJeeteheg  afcampanying  Queries  should  he  made  separate  on  white  paptf 
in  plain  black-ink  lines.    Lettering  or  figures  should  le  bold  and  ptain^ 

97.  Water  Supply:  Leakages,  How  to  Deteot.— "J.G." 

writes  :  We  have  fiied  on  one  of  our  water  iiiains  a  Deacon's 
waste-water  meter,  which  shows  a  waste  of  600  gallons  per 
hour.  Inasmuch  as  the  subsoil  of  the  district  is  gravel,  the 
detection  of  the  waste  seems  impossible  to  be  discovered. 
Will  yon  please  advise  how  we  should  set  about  it  ? 

In  order  to  derive  full  advantage  from  the  use  of  the 
district  meter  system,  the  methods  of  working  adopted  by 
Mr.  G.  F.  Deacon,  the  patentee  and  water  engineer  of 
Liverpool,  should  bo  carried  out.  This  is  briefly  as  fol- 
lows :  Having  discovered  from  the  waste-water  meter  that 
a  considerable  leakage  is  occurring  in  any  particular  dis- 
trict, the  night  inspectors  are  required  to  investigate  it. 
They  should  commence  work  about  11  p.m..  and  examine 
the  stop  cock  of  each  individual  house,  which  is  sounded  iu 
rotation  by  using  the  ordinary  stop  codt  turning  key  as  a 
stethoscope,  and  any  stop  cock  throngh  which  water  is 
heard  to  be  running  is  shut  off,  the  time  and  number  being 
noted  by  the  inspector.  The  shutting  off  and  time  of 
shutting  off  are  simultaneously  recorded  by  the  meter  on 
the  main,  to  which  the  inspectors  have  no  access.  On  the 
pavement  above  each  stop  cock  so  closed  the  inspector 
marks  a  cross  in  chalk.  If  after  closing  the  stop  cock  the 
sound  continues,  it  is  obviously  caused  by  waste  from  the 
main  or  between  the  stop  cock  and  the  main.  It  is  then 
geneially  heard  at  several  stop  cocks,  and  by  its  relative 
loudness  at  each  an  approximation  is  made  to  its  position. 
The  footway  and  the  carriageway  pavements  are  then 
sounded  until  a  spot  of  maximum  noise  is  found.  Here' 
again,  a  chalk  mark  is  left,  which  rarely  fails  to  show  the 
position  of  a  bnf  st  pipe  or  ferrule  to  the  day  inspector,  who 
with  his  labourer  visits  the  district  on  the  following  day. 
Having  completed  their  inspection,  the  main  stop  valve 
near  the  meter  is  closed  for  several  minntes  and  then  re- 
opened, as  well  as  .ill  the  closed  stop  cocks,  which  are  readily 
seen  by  the  chalk  marks.  The  inspector  then  returns  to 
the  office,  where  he  writes  in  copying  ink  on  the  left-hand 
side  of  a  book  the  particulars  of  his  inspection.  At 
9  o'clock  on  the  same  morning  the  day  inspector  receives  a 
press  copy  of  the  night  inspector's  reports.  He  visits  those 
premises,  and  those  only,  in  or  under  which  waste  is  re- 
ported to  be  actually  taking  place,  and  the  work  of  many 
days'  inefficient  house-to-house  inspection  is  efficiently  per- 
formed in  one.  He  generally  on  the  same  evening  writes 
in  red  ink,  opposite  the  night  inspector's  report,  the  results 
of  his  examination.  He  also  issues  the  necessary  notices 
for  repairs  or  renewals.  Our  correspondent  should  have  no 
difficulty,  if  the  methods  as  above  described  are  followed,  in 
detecting  and  reducing  the  leakage  of  water  in  his  district. 

98.  Arbitration  for  Settlement  of  Claims  for  Compensa* 

tlon. — "  Doubtful  "  writes  :  Will  you  please  advise  me  on  the 
following :  A  local  authority  have  been  carrying  out  sewer- 
age works,  and  it  has  necessitated  the  sewers  in  many  cases 
being  laid  through  private  property.  In  the  case  of  arbitra- 
tion to  settle  the  amount  of  claims  will  a  proper  vainer  be 
necessary,  or  would  it  be  sufficient  to  have  a  civil  enginefer  or 
sarveyor.  I  should  be  glad  if  yon  could  give  me  the  name  of 
any  surveyors  of  experience  in  matters  of  this  kind. 

It  is  not  necessary  to  employ  licensed  valuers  in  proceed- 
ing to  arbitration  as  to  compensation  claims  nuder  the 
Public  Health  Acts.  Civil  engineers  or  surveyors  who  hav« 
a  knowledge  of  local  conditions  and  the  value  of  land  in 
the  neighbourhood  may  be  employed.  They  should  of 
necessity  be  gentlemen  of  experience  in  such  matters.  We 
are  unable  to  give  any  names. 

99.  Water  Supply :  Failure  In  Delivery :  Mode  of  Deter- 
mining required :  Diameter  of  Main,— " Bustious  "  writes: 


I  send  you  sketch  and  desoription  of  water  supply,  wliich  does 
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not  work  satisfactorily,  aud  I  glioold  like  to  know  the  reason 
why.  There  is  no  pressure  at  the  hydrant  U,  and  verj-  little 
water  can  bo  obtained  at  the  taps  near  the  same.  Can  you 
inform  me  the  cause  of  this?  Is  the  pressure  taken  off 
through  tlie  water  having  to  ascend  over  the  point  A.  My 
own  contention  is  that  the  water  should  be  syphoned  over  the 
point  A  at  such  a  rate  as  to  cause  ))Ienty  of  pressure  at  the 
point  H. 

A  =  i-in.  air  valve.     Hifthcst  point  in  main. 
B  =  Lowest  point  in  main. 

C=Ciatern,  4  ft.  higher  than  highest  imint  of  main. 
Fall  from  highest  point  A  to  lowest  point  13  =  140 ft. 
Fall  from  hydrant  H  to  lowest  point  H  =  3ft. 
Length  from  A  to  B  =  1,727ft. 
Length  from  A  to  C=  812  ft. 
Length  from  B  to  H  =3.50 ft. 
Diameter  of  main  =  2  in. 

This  scheme  has  been  dcsigne*!  in  ignorance  of  the  dis- 
charging capacity  of  water  pipes  and  of  what  are  termed 
hydraulic  gradients,  and  u  knowledge  of  the  latter  should 
be  acquired.  In  the  sketch,  reproduced,  there  are  two 
hydraulic  gradients — viz.,  from  C  to  X  and  from  .\  to  II, 
and  the  discharging  capacity  of  the  main  at  the  point  II 
ii  governed  by  the  discharging  capacity  of  the  main  at  the 
point  A.  It  therefore  becomes  necessary  to  determine  by 
the  aid  of  formulte  what  quantity  of  water  the  m.iin  is 
capable  of  discharging  at  A,  and  compare  it  with  the 
f|uantity  which  is  capable  of  being  delivered  at  H,  assnming 
that  an  adequate  supply  is  furnished  thereto  at  .\.  The 
formula  used  for  the  purpose  of  calculating  the  discharge 
from  a  main  where  the  length,  head  and  diameter  are 
given  is:  — 

G  =  v/(3-i)°  xlT 

L-    

where  G  =  discharge  in  gallons  per  minute 
d  =  diameter  of  pipe  in  inches 
11  =  head  of  water  in  feet 
r.  =  length  of  pipe  in  yards. 
In  the  example  before  us  the  main  CA  has  d  =  2  in.,  U  » 
4  ft.,  L  =  271  yards.     Then 

G  =v/(3x2)'x4 

271 
6  =  ^/777674 

271 

t;  =  10"23  gallons  discharged  per  minute  at  the  point  A. 
In  the  second  length  of  main  AH  the  d  =  2  in.,  H  =  137  ft., 
L  =  692  yards. 

0  =  v/(3  X  2)' X  187 
692 


D  =  S'T^in.  required  diameter  of  pipe  to  bo  laid  from  A  to 
C  in  order  to  deliver  at  A  a  supply  of  40 gallons  per  minute 
and  to  give  an  effective  pressure  at  H. 

Our   corresiHjndent    would    hnd     Box's    "  Hydranlicp."    58. 
(E.  i  F.  N.  Si)on).  a  useful  book  to  bo  stadied. 


G  =  v/7776  X  137 
692 

G  =  \/l540 
G  «=  39'25  gallons  per  minute,  capable  cf  being  discharged 
at  the  point  H. 

A  comparison  of  the  above  figures  shows  that  the  main 
HA  could  discharge  39'2.5  gallons  per  minute  providing 
there  was  a  supply  at  A  capable  of  being  delivered  at  this 
rate.  Inasmuch,  however,  as  the  main  AC  is  only  capable 
of  delivering  at  A  a  supply  at  the  rate  of  10723  gallons 
per  minute,  it  follows  that  the  pressure  of  59J  lb.  per  square 
inch  at  H  due  to  the  head  of  137  ft.  (the  difference  in  level 
between  A  and  H),  on  opening  a  valve  at  H  will  immedi- 
ately di.ipiicar,  as  the  water  level  in  the  pipes  will  be 
speedily  lowered  in  consequence  of  the  withdrawal  of  water 
at  the  rate  of  39'25  gallons  per  minute,  and  of  having  only 
a  supply  of  10'723  gallons  per  minute  behind  it  at  A. 
Having  thus  shown  wherein  the  fault  lies,  onr  next  step 
should  be  to  provide  a  remedy.  This  may  be  effected  by 
substituting  a  larger  main  from  C  to  A,  which  will  be 
capable  of  discharging  the  required  quantity  of  .39'2.5  (say 
40)  gallons  per  minute  at  A.  In  order  to  determine  what 
diameter  of  pipe  is  i-eipiireil,  recourse  must  be  hnd  to 
Hawksley's  well-known  formula  for  a-scertaining  the  dia- 
meter of  a  pipe  to  carry  a  given  quantity  of  water  when 
the  head  and  length  are  known,  and  which  is  as  follows:  — 

D  =  Vr  Vg^U  where 
II 
D  =  diameter  of  pipe  in  inches, 
G  =  number  of  gallons  delivoreil  per  hour, 
L  =•  length  of  pipe  in  yards, 
H  =>  head  of  water  in  feet. 
In  the  example  before  us  the  length  of  main  is  271  yards, 
the  head  of  water  is  4  ft.  and  the  nnmber  of  gallons  re- 
quired to  bs  discharged  per  hour  is  40  gallons  >  fiO  =  2,400 
gallons, 

D  =  T^  '  v/2400^  ^  271 

4 
D  ='  A  '  y.S  76^(100  »  271 


EAST  RETFORD  DRAINAGE. 

K.XTENSIVK  S(;ilKME- 

At  a  re<wnt  meeting  of  the  Kast  Ketford  Town  Council  an 
extensive  scheme  of  drainage  was  discussed,  a  report  having 
been  prepared  on  the  subject  by  Mr.  J,  C.  MillisB.  It  ap[iears 
that  not  many  of  the  existing  sewers  in  the  bomugh  are  suffi- 
ciently good  to  lie  utilised  in  the  proposed  new  works,  except 
in  certain  cases  as  surface-water  drains.  The  engineer  rejiorted 
that  the  present  sewage  of  the  borough  conld,  with  perhaps  the 
exception  of  the  village  of  <  )rdsall,  he  i-oUected  by  gravii.ition 
to  the  northern  and  lower  end  of  liolhum-lanc,  avoi>ling  the 
exi)ense  of  intermediate  lifts.  He  had  not  included  the  re- 
sewering  of  the  village  of  Ordsidl,  aK  he  thought  it  might  for 
a  while  longer  be  deferred,  nniil  it  Ijccame  absolutely  neces- 
sary. When  it  is  undertaken  the  (juostiou  can  be  decided 
whether  it  will  be  best  to  lift  the  sewage  or  to  convey  it  to 
the  general  system  by  a  flat  gradient  sewer  well  proviiled  by 
flushing  arrangements. 

The  general  scheme  prepai-ed  for  collecting  the  sewage  of 
the  borough  comprised  1!S,280  yards  of  new  stoneware  pipe 
sewers,  varying  in  diameter  from  H  in.  to  24  in.,  protected 
with  concrete  where  necessary ;  cast-iron  pipes  for  rising 
main,  river,  canal  and  railway  crossings  and  otLer  places 
where  needed ;  manholes,  lanipholes  at  each  change  of  siie, 
direction  and  gradient  in  the  sewers,  junctions,  arrangements 
for  Abashing  and  ventilation,  storm  overflows,  ic.  Branch 
drains  hetwcen  the  sewers  and  the  houses  are  uoi  included. 
The  new  sowers  proposed  have  good"  self-cleansing  gradiaivif. 
They  are  of  sufficient  ca[>aci'ty  for  the  sewage  f(  3O,(X»0  per- 
sons, or  a  population  of  about  tliree  times  the  present  j  but 
it  will  bo  necessary  to  prevent  all  subsoil  water  and  as  mooh 
surface  water  as  possible  from  entering  them. 

The  sewage  will  be  conveyed  by  gravitation  to  the  lower 
end  of  Bolham-lane,  where  a  coarse  strainer  will  be  provided 
for  removing  large  matter.  A  lifting  station  will  also  be  pro- 
vided at  that  point,  containing  three  .')O0-gallon  ejectors,  two 
of  which  will  be  capable  of  lifting  the  sewage  through  a  15-in. 
cast-iron  rising  main  to  the  disposal  works  placed  on  the  high 
land,  one  ejector  being  kept  in  reserve.  This  station  and 
machinerj-  being  capable  of  easy  enlargement,  is  at  present 
calculated  for  serving  a  population  of  about  15,000  persons. 
The  ejectors  will  be  worked  by  air  compressed  at  the  disposal 
works,  and  conveyed  by  a  5-in.  cast-iron  air  main,  and  as  they 
are  automatic  in  their  action,  little  or  no  labour  will  be  re- 
quired to  attend  to  them.  The  total  lift  from  the  invert  of 
the  outfall  sewer  at  Bolham  to  the  tank  at  the  disposal  works 
on  the  high  land  will  be  47  ft.  6  in. 

The  sewage  disposal  and  purification  works,  with  the  ex- 
ception of  the  land,  are  calculated  to  deal  with  a  population 
of  15,000.  In  reirard  to  the  method  of  treating  the  Siwage, 
on  arrival  .it  the  works  it  would  first  of  all  be  strained.  It 
would  then  be  deodorised  and  precipitated  in  timks  by  means 
of  crnde  alum,  salts  of  iron,  carbon  and  lime,  in  the  proper 
pro|>ortions.  The  sludge  would  be  pressed  into  a  portable 
and  inoffensive  condition,  and  the  effluent  water  tillered 
through  the  land.  In  a  further  report  the  engineer  states 
that  on  further  consideration  ho  finds  that  it  would  bo  prefer- 
able to  lift  the  sewage  of  Drdeall  Wllage  into  the  general 
system  than  to  convey  it  by  a  flat  gradient  sewer,  and  he 
pmposes  t<j  collect  this  sewage  in  Goosemoor-lane  at  a  jwint  on 
the  east  side  of  t  ho  river  bridge,  and  there  to  lift  it  by  means  of 
small  hydraulic  pumjis,  placed  b<  low  ground,  and  worked  off 
the  water  main  in  that  locality,  th«-  sewage  l>cing  conveyed 
into  the  general  system  at  Thrumpion. 

As  regards  the  admission  of  surface  water  into  the  sewers, 
it  is  intended  that  it  should  be  excluded  from  all  the  new 
sewers  as  fur  .as  practicable— that  is  to  say,  rainfall  on  roads, 
strcela  and  from  roofs  of  all  existing  buildings  and  gardens 
must  not  enter  the  sewers,  but  provision  is  made  for  taking 
rainfall  from  the  roofs  of  existing  buildings.  In  ease  of  new 
building  estates  and  new  buildings,  back  roof  water  is  also 
intended  to  bo  excluded  from  the  sewers.  The  estimated 
cost  of  the  works  is  nliont  £40,000.  As  a  result  of  the  meeting, 
the  report  of  the  Sewage  Committee,  including  the  engineer's 
report,  was  adopted,  and  Mr.  Melliss  has  b<>en  instructed 
to  prepare  plans  and  speeifiiiit  inns  for  tlio  consideration  of  the 
Local  Government  Board 


D  =  I'f  V390,2JO,00O 


At  a  meeting  of  the  Monifieth  Burgh  Commissioner*, 
on  the  10th  inst.,  the  committee  appointed  to  consider  tho 
resignation  of  the  bnrgh  lurveTor,  Mr.  Mnnro.  rsponed  that 
they  had  hold  a  meeting,  bat  could  not  snbmit  •  nnscioions 
recommendation.  Mr.  Munro  hsd.  sine*  tsadisg  m  his 
resignation,  sent  a  letter  to  the  comraitte*  stating  that  he 
would  t>e  -willing  to  romsin  iu  the  ^ervice  of  the  comtnissioners 
if  hit  Mlsrv  was  increased  to  £1  per  week,  thik  to  .-over  »ll 
his  charges  for  measuring  kerb,  .Vv.  After  s  discussion  the 
commissioners  derided  by  »  msjoritr  of  two  to  »oc»pt  Mr. 
Monro's  resignation. 
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Law  Notes. 


Edited  by  J.  B.  EEIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


The  Editor  will  he  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  ie  a,ddressed  to  "  The  Law  Editor,"  at  the  Offices  of 


Leeds  Improvement  A(ts,  1842  and  1869:  Paving 
Charges:  Street  "  not  being  a  Highway  Repaired  by  the 
Township  ok  District":  Burden  of  Proof. — In  the  case 
of  Leeds  Corporation  v.  Lord  Hawle  (July  16th)  the  decision 
turned  partly  on  the  construction  of  certain  expressions  in 
the  local  Acts  of  Parliament  and  partly  on  the  evidence. 
The  Acts  in  effect  give  the  local  authority  power  to  charge 
the  frontagers  with  the  expense  of  paving  ''  any  street  not 
teing  a  highway  repaired  by  the  township  or  district  in  which 
the  same  shall  be  situate  and  not  being  a  turnpike  road ;" 
and  provide  that  a  street  which  shall  not  have  been  actually 
repaired  by  the  surveyors  of  highways  before  the  20th  March, 
1836,  shall  not  be  deemed  to  be  a  highway  repaired  by  the 
township  or  district.  The  defendant  in  this  case  was  the 
owner  of  houses  abutting  on  a  certain  street,  which  the  cor- 
poration (after  giving  the  usual  notices)  had  paved,  and  he 
resisted  payment  of  the  expenses,  contending  that  it  was  for 
the  authority  to  prove  that  the  street  in  question  had  not 
been  repaired  by  the  highway  surveyors  before  the  specitied 
date.  This  contention  the  Court  upheld,  but,  fortunately  for 
the  corporation,  Mr.  Justice  Yaughan  Williams  also  came  to 
the  conclusion  that  there  was  some  eWdence  in  support  of 
"  the  negative  which  the  statute  had  so  inconveniently  thrown 
Tipon  the  authority."  Judgment  was  therefore  given  in  their 
favotir.  A  negative  of  this  kind  is  obviously  somewhat  diffi- 
cult of  proof,  and  it  is  tmfortunate  that  the  framer  of  the 
local  Act  should  have  thrown  the  onus  of  proof  upon  the 
authority.  The  learned  judge  expressed  a  doubt  whether 
such  was  the  intention  of  the  draftsman,  but,  unfortunately, 
he  has  accomplished  it  as  effectually  as  if  it  had  been  his  one 
aim  and  object  in  framing  the  section  in  question. 

PrBiic  Health  Act,  1875,  sec.  36:  "SrFFiciENT"  Water- 
CloslT  Accommodation:  Resolution  for  Conversion  or 
Privies  into  W.^ter-Closets  :  Validity. — A  local  authority 
cannot,  under  the  above  section,  lay  down  a  general  rule  for 
the  conversion  of  priries  into  water-closets ;  they  must  deal 
with  each  case  separately  on  its  merits.  This  principle  re- 
ceived illustration  in  the  recent  case  of  Wood  v.  Corporation 
of  Widnes  (Queen's  Bench  Divisional  Court,  24th  July),  in 
■which  an  owner  of  two  houses  appealed  from  an  order  of 
justices  for  the  payment  by  him  of  the  cost  incurred  by  the 
corporation  in  converting  priries  into  water-closets  in  the 
houses  in  question.  \  general  resolution  of  the  Health  Com- 
mittee had  been  confirmed  by  the  corporation  in  the  follow- 
ing terras:  "  Waste-water  closet  system.  JtesoXved:  That  in 
all  future  cases  of  nuisances  requiring  the  reconstruction  of 
privies  and  ashpits  the  local  authority  of  this  borough  do,  as 
far  as  practicable,  order  that  such  privies  and  ashpits  be  con- 
verted into  the  waste-water  closet  system,  or  into  such  other 
water-closet  system  as  the  local  authority  may  from  time  to 
time  approve,  and  that  the  highway  committee  be  requested 
to  take  such  steps  for  the  adoption  of  the  first-named  system 
generally  throughout  the  borough."  It  was  contended,  on 
behalf  of  the  corporation,  that  there  was  no  finding  that  they 
had  treated  the  appellant's  case  as  part  of  a  general  question, 
or  that  regard  had  not  been  paid  to  the  particular  require- 
ments of  the  case.  The  Court  held,  however,  that  by  the 
reiolution  above  quoted  the  authority  had  adopted  a  general 
rule  as  to  a  particular  kind  of  water-closet  to  be  used,  and 
that  they  were  not  entitled  to  do  so.  They  must  inquire  into 
each  case,  and  although  it  was  not  disjiuted  that  in  every  case 
they  could  require  a  water-closet  to  be  substituted  for  a  privy, 
they  were  not  entitled  to  insist  upon  one  particular  kind  of 
water-closet,  they  could  only  demand  a  "  sufficient "  water- 
closet.  The  resolution  and  all  the  subsequent  proceedings 
were  therefore  prononnced  to  be  invalid,  and  the  appeal  was 
allowed. 


Rivers  Pollution  Acts,  1876  and  1893 :  Discovery  of 
Documents  and  Interrogatories. — It  is  not  often  that  a 
question  arising  in  interlocutory  proceedings  is  taken  up  to 
the  House  of  Lords.  In  the  case  of  Derhy  Corporation  v. 
Deriyshire  County  Council  (22nd  July),  however,  the  corpora- 
tion have  appealed  successively  to  the  Queen's  Bench  Divi- 
sional, the  Court  of  Appeal,  and  ultimately  to  the  House  of 
Lords,  against  an  order  of  the  judge  of  the  Derbyshire  County 
Court  directing  them  to  make  discovery  of  documents,  and  to 
answer  interrogatories  in  an  action  brought  against  them  b\' 
the  council  under  the  above  Acts.  The  appellants'  conten- 
tion was  that  the  action  being  in  the  nature  of  a  criminal  or 
penal  proceeding,  the  Court  had  no  power  to  make  the  order 
appealed  from.  Lord  Herschell,  in  moWng  that  the  appeal 
be  dismissed,  said  that  it  was  clear  that  the  county  court 
judge  had  power  to  make  the  order  in  question.  The  conten- 
tion on  behalf  of  the  appellants  that  the  proceedings  were  of 
a  criminal  or  penal  character,  and  that,  therefore,  they  were 
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not  bound  to  make  discovery  or  to  answer  interrogatories, 
was  based  upon  a  confusion  of  thought,  because  every  civil 
proceeding  might  involve  penal  consequences  if  the  person 
who  might  be  ordered  to.  do  a  certain  thing  refused  to  obey 
the  order.  If  the  appellants  obeyed  the  order  of  the  Com-t 
no  penal  consequences  would  be  involved.  The  judgment  of 
the  Court  below  was  therefore  right  and  ought  to  be  affirmed. 
The  other  noble  and  learned  lords  haWng  concurred,  the 
judgment  of  the  Court  of  Appeal  was  affirmed,  and  the  appeal 
was  dismissed,  with  costs. 


ARBITRATIONS  AND  AWARDS. 


The  award  of  the  arbitrator,  Mr.  J.  Shiress  Will,  Q.c,  in  the 
arbitration  case  (see  The  Surveyor,  vol.  xii.,  p.  182)  to  deter- 
mine the  price  to  be  paid  by  the  Ashford  (Kent)  Urban  Dis- 
trict Council  for  the  purchase  of  the  local  gas  undertaking 
from  the  Ashford  Gas  and  Coke  Company.  Limited,  has  just 
been  made  known.  The  total  sum  has  been  fixed  at  twenty- 
four  vears'  purchase  on  a  profit  of  £1,420  per  annum,  in  all 
£34,080,  besides  £2,400  for  fixtures. 


Mr.  Dnder-Sheriff  Bnrchell  and  a  special  jury  recently  sat 
at  Red  Lion-square,  Holborn,  to  hear  the  case  of  Singleton  v. 
the  London  County  Council.  This  was  a  claim  for  compen- 
sation in  respect  of  the  leasehold  interest  in  a  piece  of  land 
situated  at  the  junction  of  Pennard-road  and  Uxbridge-road, 
Shepherd's  Bush  Green,  which  was  required  by  the  county 
council  for  the  purposes  of  a  new  fire  brigade  station.  The 
case  was  settled  as  soon  as  the  jury  were  sworn,  for  £600. 
The  freeholder's  interest  in  the  same  property  was  fixed 
for  hearing  in  the  same  court  two  days  later.  Alderman  S. 
Green,  Mr.  E.  C.  Robinson,  Mr.  C.  R.  Cross  and  Mr.  Meaken 
gave  evidence  for  the  claimant ;  and  Mr.  H.  Weatherall,  Mr. 
Walter  Hall,  and  Mr.  J.  C.  Piatt  for  the  county  connoil.  The 
jury  awarded  £],3S6. 


SANITATION  AT  AMBLE  AND  BLYTH. 


At  the  last  quarterly  meeting  of  the  Northumberland 
County  Council,  at  Newcastle,  the  Property  and  Sanitation 
Committee,  in  conjunction  with  the  medical  officer,  submitted 
a  report  in  which  they  stated  that  it  was  gratifying  to  be  able 
to  record  great  improvements  in  the  town  of  Amble.  Anew 
water  supply  schema  had  been  completed,  conferring  upon 
the  inhabitants  the  great  advantage  of  an  abundant  supply  of 
water  free  from  all  prospect  of  continuous  or  intermittent 
pollution.  The  medical  officer  of  health  had  frequently  to 
bring  to  the  notice  of  the  sanitary  authority  the  urgent  need 
of  a  more  satisfactory  water  supply,  and  both  he  and  the  dis- 
trict council  are  now  to  be  congratulated  upon  the  completion 
of  their  water  scheme,  which  has  been  carried  out  at  a  cost  of 
nearly  £7,000.  The  water  is  derived  from  a  spring,  which  is 
not  liable  to  pollution  from  manured  lands  or  otherwise,  at 
Hazon,  whence  it  is  conveyed  through  iron  pipes  to  a  collect- 
ing and  a  service  reservoir,  the  capacity  of  the  former  being 
250,000  gallons  and  of  the  latter  1,000,000  gallons.  The 
medical  officer  also  reported  upon  the  alleged  pollution  of  the 
Cotton  burn  in  the  Hexham  rural  district,  as  well  as  with 
regard  to  a  complaint  of  a  nuisance  said  to  be  caused  in  the 
Rothbury  union  by  the  sewage  from  the  village  of  Glanton. 

He  further  reported  that,  in  accordance  ivith  the  instruc- 
tions of  a  committee,  he  had  visited  the  mussel  beds  in  and 
near  Blyth  harbour.  The  Sleekbnm,  which  enters  the  Blyth 
alittle  to  the  west  of  the  old  alkali  works  and  above  the 
mussel  beds,  contains  a  considerable  amount  of  crude  sewage ; 
and  the  Cow  gut,  which  enters  the  river  slightly  in  the  north 
of  Bogie  Chiqne  and  opposite  to  the  centre  of  the  mussel  bed, 
also  contains  sewage.  Both  streams  flow  over  the  ground 
occupied  by  mussels,  and  the  drain  from  the  hospital  for 
infectious  diseases  belonging  to  Blyth  Port  Sanitary  Authority 
dischai'ges  at  a  point  about  70  yards  from  the  nearest  edge  of 
the  mussel  bed — at  low  water  on  to  wet  mud,  and  at  high 
water  into  the  volume  of  the  river.  The  condition  of  the 
bed  of  the  river  in  this  situation  is  muddy,  but  not  in  any 
sense  fool ;  and  there  is  no  evidence  apparent  to  the  naked 
eye  of  sewage  pollution,  though  it  is  clear  that  sewage  or 
sewage-polluted  water  does  flow  into,  and  with  the  volume  of 
water  always  present  even  at  low  tide,  in  the  bed  of  the 
river.  The  visit  was  instituted  owing  to  the  impression 
having  become  general  that  the  mussel  bed  under  considera- 
tion has  frequently  bean  the  means  of  spreading  enteric 
fever. 
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Municipal  Viork  in  Progress  and  Projected. 


Some  particnlars  of  important  works  in  proffreBS  or  pro- 
jected will  bf!  found  in  tlie  jiaragraphs  beaded  AccrioKton, 
Doaglas,  Ipswich,  Harrogate,  Liverpool,  Newport  (Mon.), 
Ramsgate,  Watford,  Scarborouph,  Taunton,  West  Ham, 
Leiceater,  Willosden  and  Woking.  The  electric  lifthting 
activity  continues  undiminished,  a  very  large  scheme  being 
on  foot  in  Liverpool.  In  the  metropolis  municipal  activity  is 
quiescent  for  the  timo  Ikmiil'. 

METROPOLITAN    AUTHORITIES. 

VESTRIES   AND    DISTRICT   BOARDS. 

Maryl6bone. — The  vestry  liuvc  decided  to  co-operuto  with 
tho  I'aildiii^'ii'M  Vestry  in  the  matter  of  the  ligliling  of  Kdg- 

warc-in;td. 

NewlnS^On. — Messrs.  Kincaid,  Waller  &■  Manvillc,  elec- 
trical engineers,  have  been  instructed  to  prejiare  detailed 
drawings  and  specitications  of  the  generating  station  and 
plant  required  for  the  electric  light  installation,  in  order  that 
the  vestry,  immediately  after  the  recess,  may  have  the 
scheme  before  them,  with  a  view  of  putting  int.'  immediate 
force  the  Newington  Electric  Lighting  Provisional  Order, 
which  has  passed  through  both  Houses  of  Parliament  and 
received  the  royal  assent  without  amendment. — ^On  Friday  a 
Local  Government  Board  inquiry  was  held  with  reference  to 
the  vestry's  ajiplication  for  sanction  to  borrow  ill.SOO  for  the 
construction  of  underground  conveniences  at  tho  junction  nf 
Berosford-street  and  Manor-]ilaoe  with  Walworth-road.  Mr. 
H.  Baker,  surveyor  of  sewers,  submitted  a  number  of  plans 
showing  the  vestry's  proposal,  and  stated  that  each  con- 
Tenience  would  invol\-e  an  expenditure  of  £100  per  annum  on 
the  rates  for  maintenance. 

Whiteohapel. — The  district  board  of  works  have  refused 
the  offer  of  the  County  of  London  and  Brush  Provincial 
Lighting  Company  to  supply  electricity  to  the  district  at 
reduced  charges. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Durham. — At  a  county  council  meeting,  on  the  28th  nit., 
the  Health  Committee  reported  that  after  considering  for  up- 
wards of  four  years  the  representation  made  by  the  county 
council,  under  sec.  19  of  the  Local  Government  Act,  1888,  to 
the  effect  that  the  character  of  the  i)re3ent  water  supply  of 
Bishop  Auckland  is  dangerous  to  health,  the  board  had  at  last 
determined  that  they  have  no  power  under  the  .Vet  to  com- 
pel the  district  council  to  obtain  a  fresh  stipply.  Tho  com- 
mittee therefore  rectunmended  that  a  representation  be  made 
to  the  board,  under  sec.  29f)  of  the  Public  Health  Act,  187.5 
(which  gave  them  power),  that  the  district  council  had  made 
default  in  providing  their  district  with  a  supply  of  water, 
that  danger  arose  to  the  health  of  the  inhabitants  from  the 
unwholesomeness  of  the  existing  supply,  that  a  proper  supply 
of  water  could  be  obtained  at  a  reasonable  cost,  and  that  the 
board  be  called  upon  to  e.\ercise  their  powers  under  the  la.st- 
named  section. 

East  Suffolk. — The  Local  Government  Board  have  eanc- 
tioned  the  borrowing  of  JE.500  for  the  erection  of  a  windmill 
for  raising  sewage. 

West  Suffolk. — The  sub-committee  appointed  to  report  on 
Euston  bridge,  the  Dnke  of  Grafton  having  called  atten- 
tion to  the  lowncss  of  the  parapets  and  suggesting  that 
they  should  be  heightened  and  the  bridge  widened,  recently 
submitted  to  tho  county  council,  at  their  quarterly  meeting, 
three  estinmtes,  prepared  by  the  county  surveyor,  for  carrying 
out  improvements.  Tho  subcommittee  recommended  a 
scheme  for  raising  the  parapets  9in.  and  wideningthe  bridge 
3  ft.,  towards  which  expense  the  Uuke  of  Grafton  offered 
to  contribute  £50.  The  council  ad^ipted  the  report,  and  em- 
powered the  Highways  and  Bridges  Committee  to  obtain 
tenders,  accept  one,  aiul  carry  out  the  work.  In  the  course 
of  the  discussion  the  cimnty  surveyor  said  the  bridge  was  a 
stone  one,  strong  enough  to  carry  traction  engines ;  it  was 
not,  however,  wide  enough. 

MUNICIPAL   CORPORATIONS. 

ACCrlngrtOn.  Tenders  ;ire  ai'"it  to  he  invited  fir  the  erec- 
tion of  a  central  station  and  plant  for  electric  lighting,  for 
which  tho  Local  Government  Board  have  sinctioned  an  e.x- 
penditurc  of  £10,000. 

Bath. — The  SurvoyingCommittee  last  week  approved  plans, 
prepared  by  the  surveyor  of  works,  for  a  new  roadway  to  lead 
from  the  churchyard  to  York-street.  Hy  means  of  it  thero 
will  bo  provided  ample  and  improved  access  from  the  church- 
yard to  the  Abbey-greoD,  while  a  broad  H  ght  of  steps  will 
afford  access  to  the  baths.  The  cost  is  estimated  at  £9(.iO. — 
In  accordance  with  a  recommendation  of  tho  Docks  Com- 
mittee, tho  city  couQcil  have  resolved  to  erect  a  large  grauarv 
and  a  new  jetty.      The  latter  is  estimated  to  cost  £4,000. 

BeOOlSS. — The  tender  of  Mr.  (ilonny.  Colchester,  has  been 
accepted  for  making-up  Denmarkroad  for  £-t7o. 


BIdefortl.— A  loan  of  £2,000  has  been  sanctioned  by  the 
Local  Government  Board  for  the  purchase  of  premises  which 
it  is  proposed  to  use  as  a  cattle  market. 

BOOtle. — The  borough  engineer  recently  sabmittcd  to  the 
town  council  an  estimate,  amounting  to  £125,  for  cleaning 
and  decorating  the  council  chamber.  It  was  resolved  that 
tenders  be  invited  for  the  work,  and  the  deputy. ehsirman 
was  authorised  to  accept  the  most  favourable  one.  -\t  the 
same  meeting  the  town  clerk  re|iorted  tliat  the  elcctrii-al 
scheme  adopted  by  tho  council  had  been  communicated  to 
the  Board  of  Trade,  who  had  been  asked  their  approval  of 
tho  system  proposed  in  accordance  with  .\rticlc  6of  the  order. 
\  letter  was  submitted  from  the  board  stating  that,  as  it  is 
proposoil  to  use  a  pressure  of  220  \olt8  at  consumers'  termi. 
nals,  or  from  440  to  500  volts  between  the  outer  conductors, 
it  would  be  necessary,  in  order  to  comply  with  the  regulations 
of  the  department,  that  tho  intermediate  omductor  should  bo 
maintained  very  nearly  at  the  potential  of  the  earth,  and 
askint;  how  it  was  proposed  to  secure  thi.s  condition. 

Bradford. — At  a  meeting  of  the  city  council  last  week,  the 
mayor,  who  is  chairman  of  the  Gas  and  Electricity  Committee, 
stated  that  the  question  of  introducing  the  prepayment  gas 
meter  had  been  undcrtheir  consideration,  but  up  to  the  present 
they  were  not  fully  satisfied  that  it  wonld  be  wis?  to  adopt 
the  system. 

Bristol. — The  Sanitary  Committee  have  decided  to  recom- 
mend the  corporation  to  oppose  the  application  of  the  tram- 
way company  to  construct  a  light   railway  from  Cloud's   Hdl 

to  Hanliam. 

BurtOn-On-Trcnt. — The   new  free  library  is  now  open  to 

the  public.  The  building  is  situated  in  Union-street,  and 
was  formerly  occupied  by  the  Burton  Institute  authorities. 
Since  it  was  taken  over  by  the  corporation  extensive  altera- 
tions have  been  made  and  the  latest  improvements  introduced, 
Tho  fittings  are  for  the  most  part  pitch  pine,  the  partitioning 
being  ornamented  with  fancy  glass.  The  electric  light  has 
been  installed,  and  the  various  rooms  have  been  painted  and 
decorated,  while  tho  heating  apparatus  has  been  greatly  im- 
proved. 

Chesterfield. —The  General  Purposes  Committee  have 
received  a  letter  from  the  secretary  of  the  Chester6eld  Tram- 
way Company,  Limited,  stating  that  the  directors  were  pre- 
pared to  advise  tho  shoreholders  to  sell  the  companv's  under- 
taking to  the  corporation  for  the  sum  of  £2,0()0,  the  council 
to  pay  the  company's  costs  of  and  incidental  to  the  sale  and 
transfer  and  tho  winding  up  of  the  affairs  of  the  company. 
At  a  recent  council  meeting  the  recommendation  of  the  com- 
mittee, "That  £2,0.50  be  offered  for  the  company's  under- 
taking and  rights  under  their  special  Act,  such  sum  to  include 
all  tho  company's  costs,"  was  adopted. 

Colchester. — Recently,  at  a  meeting  of  the  Roads  and 
11r:iinagp  Committee,  the  surveyor  submitted  plans  for  a 
lavatory  which  it  is  proposed  to  erect  in  Magdalen-street  on 
land  belonging  to  the  Great  Eastern  Railway  Company,  ad- 
joining St.  Botolph's  station.  It  was  resolved  that  it  is  do- 
sirable  that  accommodation  be  provided  in  the  particular 
position  referred  to,  and  that  the  surveyor  be  desired  to  make 
further  enquiries  and  confer  with  the  Great  Eastern  Railway 
Company. 

Colne. — A  recommendation  of  the  Gas  Committee  respect- 
ing the  adoption  of  the  electric  light  was  recently  discussed 
by  the  town  council.  It  was  resolved  that  powers  should  be 
sought  during  the  next  session  of  Parliament  for  supplying 
electricity  within  the  lighting  district  of  the  borongh.'and 
tho  town  clerk  was  instructed  to  take  the  necesstry  steps. 

Conway.— On  thellth  inst,  at  the  quarterly  meeting  of 
the  town  council,  the  surveyor,  Mr.  Karrington.  was  instructed 
to  prepare  plans  and  estimates  for  sewering  Gyflin  and  Peny- 
bont. 

Dougflas,  Isle  of  Man. — It  was  resolved  at  last  week's  town 
council  meeting  to  apply  to  the  Tynwald  Court  for  authority 
to  borrow  £'17.(K>l  for  the  erection  of  the  new  municipal 
buildings,  free  library  and  lire  station  in  Ridgeway  street. 
A  statement  was  submitted  showing  that  the  cost  of  the  new 
market  which  the  council  nre  al)out  to  build  will  ho  £13.7Ci0. 
It  is  estimated  that  the  annual  exp-nditure  in  c.mnection 
with  Iheniarket  will  be  about  £l,lsfi,  nn-l  the  revenue  £|,I4t, 
or  that,  according  to  the  scale  of  charge^  approved  by  th.- 
Council,  tho  loss  on  the  unrlertaking  will  boabont  £42. 

Dover.  -The  L.u-Jil  Governmont  Board  have  stuclionorl  n 
lo.in  of  £l,i>Ji)  for  the  Crabbleroad  improvements. 

Falmouth. — .\t  a  recent  town  eouncil  m"i'tiiig  tie-  s<ii. 
veyor  pniducod  plans  aiuI  speciRcations  for  the  laving  out  of 
the  New  (inmnd,  audit  was  n^olved  to  spplr  tiiihe  Lx-al 
lio\ernme)it  Bou-d  for  leave  to  burrow  £7fiO  for  nrrying  out 

the  work.  .     ,'      .■         t    .  .      .       :.      ■■ • 

Cateshead-on-Tyne.— Tho  Im).crlal  Electric  Light  and 
Power  Couip.iny  have  informed  the  town  council  tLot  thoy 
intend  to  apply  for  a  pronsional  order  tn  empower  them  to 
aupply  electric  light  in  tho  district. 
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Glastonbury. — The  town  council  have  resolved  to  take  the 
necessary  stepa  to  keep  the  matter  of  electric  lighting  in 
their  own  hands. 

ClOUCester.^At  the  last  city  council  meeting  the  town 
clerk  reported  that  he  had  received  a  letter  from  the  Local 
Government  Board  stating  that  the  board  saw  no  objection 
to  the  proposed  loan  for  the  improvement  of  the  cattle  market, 
but  thought  it  was  a  case  in  which  there  should  be  a  formal 
application  under  seal.  The  town  clerk  was  instructed  to 
prepare  and  forward  an  application  under  seal. 

Grantham. — At  the  last  quarterly  meeting  of  the  town 
council  the  Kstates  and  Highways  Committee  recommended 
the  purchase  of  1,2(K)  tons  of  granite,  at  9s.  7d.  per  tou,from 
the  Clee  Hill  Granite  Company;  300  tons,  at  lOs.  3d.,  from 
the  Charnwood  Granite  Company ;  and  200  tons  of  slag,  at 
5s.  5d.,  from  Messrs.  Oakes  &  Co.,  Alfreton.  The  recom- 
mendation of  the  committee  was  adopted. 

Grimsby. — The  committee  of  the  town  council  met  on  the 
10th  inst.,  as  the  urban  sanitary  anthority,  to  consider  com- 
munications from  the  Imperial  Electric  Light  and  Power 
Company,  London,  and  Messrs.  Compton&  Co.,  with  reference 
to  the  formsr  taking  over  the  provisional  order  obtained  by 
the  corporation  in  1894,  and  which  was  still  unworked  by 
them.  After  a  discussion  the  following  resolution  was  carried 
unanimously  :  "  That  the  Public  Lighting  Committee  be  in- 
structed to  take  immediate  steps  to  act  according  to  the  pro- 
visional order  of  1894,  and  that  estimates  and  prices  be  ob- 
tained, from  an  expert,  if  necessary,  for  lighting  the  borough 
with  electricity,  for  the  future  consideration  of  the  council. 

Halifax. — It  has  been  decided  to  accept  the  offer  of  the 
Calder  and  Hobble  Navigation  Company  to  convey  to  the 
corporation  45  yards  of  land  required  for  >videning  South- 
gate,  the  corporation  to  convey  to  the  company  111  yards  on 
the  iioEth  side  of  Southgate,  and  to  pay  to  the  compaivy 
£2,000,  the  latter  to  give  up  all  rights  on  the  north  side.  It 
has  also  been  decided  to  purchase  from  Mr.  J.  Ambler  Wilson 
his  property  at  the  corner  of  Bull  Close-lane  and  Barum  Top 
for  £5,100,  including  vendor's  cost. — The  borough  engineer 
has  been  instructed  to  formulate  a  scheme  for  improving  the 
approach  to  Clover  Hill. 

HarrOgatO. — The  electrical  engineer  reported  at  last 
week's  town  council  meeting,  as  to  the  urgent  need  of  extend- 
ing the  electric  light  works.  The  lighting  Committee  recom- 
mended that  an  application  be  made  to  the  Local  Government 
Board  for  a  further  loan  of  £16,500  for  this  purpose.  Colonel 
Thwaites  said  it  was  necessary  to  apply  for  a  further  exten- 
sion, or  they  would  be  in  a  difficulty  the  winter  after  the  next. 
They  had  now  6,100  eight  candle-power  lamps,  and  with  the 
other  applications  connected  up  they  would  have  nearly  7,000 
eight  candle-power  lamps,  which  was  beyond  their  capacity. 
The  question  was  ultimately  referred  to  a  special  meeting 
of  the  council. 

Harwich. — The  Local  Government  Board  are  to  be  asked 
to  sanction  a  loan  of  £640  for  the  purpose  of  laying  concrete 
footpaths  in  the  town. 

Haverfordwest. — The  plans  and  estimates  in  connection 
with  the  water  supply  scheme  for  Little  Newcastle  have  been 
forwarded  to  the  Local  Government  Board  for  their  approval. 

HeywOOd. — .\t  a  town  council  meeting  on  Thursday,  the 
12th  inst.,  it  was  reported  that  for  the  quarter  ended  June  30th 
the  total  consumption  of  gaa  was  13,542,107  cnbio  feet, 
against  11,709,338  cubic  feet  for  the  same  quarter  last  year. 
This  showed  an  increase  of  1,832,769,  and  the  increase  in  the 
receipts  amounted  to  £263  8s.  Id.  The  additional  consump- 
tion was  mainly  in  gas  sold  for  stoves  and  motive  power  and 
to  dwelling  houses. 

ipSWiOh. — The  town  council  have  received  Local  Govern- 
ment Board  sanction  to  the  borrowing  of  £5,700  for  wood 
paving. 

Leicester. — it  is  announced  that  the  Bishop  of  London 
(Dr.  Creightoii)  has  accepted  the  invitation  of  the  Municipal 
Committee  to  visit  the  borough  on  October  5th,  in  order  to 
open  the  municipal  technical  and  art  school,  which  is  now 
being  completed  in  the  Xewarkea  at  a  cost  of  £40,000.  Both 
tlie  present  school  of  art  and  the  technical  school  were  estab- 
lished and  maintained  si.K  years  by  private  enterprise.  Since 
the  allocation  of  the  beer  duties  to  secondary  education  both 
have  been  partly  managed  and  assisted  by  the  town  council ; 
but  a  few  years  ago  the  corporation  decided  to  "  take  over  " 
both  of  these  institutions  and  house  them  in  a  atructuro 
specially  built  and  adapted  for  the  purpose.  The  requisite 
site  was  obtained  in  the  Newarkes,  plans  and  tenders  were 
adopted,  and  it  is  expected  that  the  school  will  be  virtually 
finished  on  the  arrival  of  Dr.  Creighton  to  perform  the  in- 
augural ceremony.  The  schools  are  now  managed  by  a  com- 
mittee consisting  of  fifteen  members  of  the  town  council  and 
ten  co-optative  members,  under  the  presidency  of  Alderman 
Sir  Thomas  'Wright. 

Liverpool. — A  Local  Governmeot  Board  inquiry  was  held 
on  'Wediiesday  of  last  week  into  an  application  of  the  town 
council  for  sanction  to  borrow  £100,000  for  electric  lighting 
purposes. 

Loughborough. — A  suggestion  by  the  borough  surveyor 
that  he  should  be  authorised  to  experiment  and  test  thevalua 


of  treating  sewage  through  a  filter  of  coal  was  approved  at 
the  last  monthly  meeting  of  the  town  council. 

Louth. — The  town  council  recently  had  under  considera- 
tion a  report  of  a  sub-committee  with  reference  to  the  Park- 
tield-road  drainage,  and  also  a  letter  from  the  clerk  to  the 
Navigation  Commissioners  as  to  the  town  sewage  getting 
into  the  canal. 

Manchester. — The  special  committee  appointed  to  con- 
sider the  working  of  the  tramways  have  passed  a  resolution 
recommending  that  when  any  change  takes  place  in  the 
motive  power  electricity  shall  bo  adopted,  the  supply  to  be 
obtained  from  the  corporation  electricity  works.  The  resolu- 
tion is  intended  to  take  effect  whether  the  tramways  remain 
in  the  hands  of  the  tramway  company  or  are  taken  over  by 
the  corporation. 

Margate. — The  surveyor  has  been  instructed  to  prepare 
plans  and  estimates  for  erecting  a  high-service  reservoir  tank 
at  Cliftonville,  capable  of  holding  500,000  gallons  of  water. 

Middlesbrough. — The  corporation  have  resolved  to  pur- 
chase nearly  10,000  square  yards  of  waste  land  from  the 
National  Provincial  Bank,  at  2s.  6d.  per  square  yard,  and  to 
lay  out  8,362  square  yards  of  it  as  a  recreation  ground. — In 
connection  with  the  drainage  of  the  borough  and  the  preven- 
tion of  floods,  the  mayor  recently  stated  at  a  town  council 
meeting  that  it  would  be  interesting  to  know  that  they  had 
at  last  received  a  report  from  Mr.  Mansergh,  the  engineering 
expert.  He  took  it  that  they  would  at  once  take  steps  to 
carry  out  the  works,  which  were  so  earnestly  needed. 

Newport,  Men.— Mr.  J.  T.  Marsh  held  an  inquiiy  recently, 
on  behalf  of  tlie  Local  Government  Board,  respecting  an  ap- 
plication of  the  town  council  for  power  to  borrow  £31,000  for 
carrying  out  extensions  to  the  electric  lighting  system  of  the 
town.  _.The  town  clerk  inform,ed  the  inspector  that  inJ1893 
an  application  was  made  to  borrow  £28,000,  which  was.sauB- 
tioned.  The  electric  light  works  were  opened  in  October, 
1895.  Further  money  was  required,  and  an  application  to 
borrow  £11,000  was  sanctioned.  The  gross  profits  of  the 
undertaking  to  June,  1896,  amounted  to  £224,  but  there  were 
certain  financial  liabilities  which  made  this  a  deficit  of  £1,410. 
Up  to  March,  1897,  there  was  a  gross  profit  of  £864,  but  the 
obligations  for  repayment  of  loans,  &c.,  turned  it  into  a  debit 
of  £962.  There  was  every  reason  to  expect  a  large  increase 
in  the  demand  for  electrio  light,  aud  the  corporation  want 
funds  to  carry  out  additional  works.  Mr.  R.  Hammond,  the 
consulting  engineer,  having  given  evidence  with  reference 
to  the  details,  the  inspector  said  he  would  view  the  works  and 
report  to  the  Local  Government  Board. — At  the  last  monthly 
meeting  it  was  decided  to  purchase  the  freehold  of  certain 
premises  adjoining  the  town  hall,  at  a  cost  of  £21,000,  and  to 
make  an  application  for  sanction  to  a  loan  for  the  purpose. 

Oxford. — The  city  engineer  has  submitted  to  the  corpora- 
tion alternative  schemes  of  £342,  £890  aud  £1,477,  to  deal 
with  storm  waters. 

RamSgate. — The  town  council  having  obtained  a  pro- 
visional order  from  Parliament  for  the  extension  of  the  gas- 
works, have  resolved  to  apply  to  the  Local  Government  Board 
for  sanction  to  a  loan  of  £20,500  for  the  purpose. 

SoarborOUgh.  — The  Local  GovernmeHt  Board  have  in- 
formed the  town  clerk  that  they  are  prepared  to  sanction  the 
borrowing  of  the  sum  of  £16,100  for  the  purchase  of  pro- 
perty comprised  in  the  Harcouri-place  improvement,  which 
is  to  give  better  means  of  intercommunication  between 
Ilnntriss-row  and  St.  Nicholas  cliff. 

Southampton. — The  Local  Government  Board's  sanction 
has  been  received  to  a  loan  of  £1,705  for  the  purchase  of  land 
for  sewage  disposal  purposes. 

Stafford. — The  town  council  have  decided  to  carry  out  the 
widening  of  Martin-street. 

Stockton. — The  Tramways  Committee  have  resolved  to 
inspect  the  electric  tramways  at  Leeds,  with  a  view  to  the 
introduction  of  the  system  into  Stockton. 

Taunton. — At  the  last  meeting  the  IVater  Committee  pre- 
sented plans  and  specifications,  together  with  an  estimate,  for 
the  purchase  of  land  for  the  formation  of  a  new  storage  reser- 
voir with  a  capacity  of  119,000,000  gallons.  The  committee 
estimated  the  cost  at  £31,500,  and  they  recommended  that 
an  application  be  made  to  the  Local  Government  Board  for 
sanction  to  borrow  that  amount.  After  considerable  dis- 
cussion the  committee's  report  was  unanimously  adopted. 

Thetford. — The  directors  of  the  Thetford  Gas  Company 
have  informed  the  town  council  that  they  are  prepared  to 
sell  their  undertaking  for  £5,000,  the  stock  of  coal  and  re- 
siduals to  be  taken  at  a  valuation.  A  committee  has  been 
appointed  to  consider  the  matter. 

Truro. — On  the  recommendation  of  the  Mai-ket  Committee, 
the  city  council  have  decided  to  take  up  and  use  the  granite 
setts  in  Boscawen-street  and  vicinity,  and  substitute  wood 
pa-inng,  at  a  cost  of  £1,173.  A  strong  argument  in  favour  of 
this  course  was  the  avoidance  of  the  noises  at  present  caused 
by  vehicular  traffic  on  the  granite  in  the  principal  business 
thoroughfares. — A  report  of  the  Sanitary  Committee,  recom- 
mending  that  notice  bo  given  to  the  owners  of  property  where 
tub  closets  are  in  use  to  abolish  them  and  substitute  pan 
closets,  was  recently  adopted  by  the  city  council. 
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Warrington, — A  special  moeiing  of  the  town  council  is  to 
bo  holil  on  the  7th  September,  to  consider  tho  ndviBability  of 
applying  to  tho  Board  of  Trado  for  a  provisional  order  em- 
powering tho  council  to  supply  electricity  for  lighting  and 
other  purposes  within  tho  district. 

Warwick.— A  resolution  was  moved  at  a  recent  meeting 
of  tho  council  suggesting  that  atejis  should  bo  taken  to  carry 
out  tho  proposed  river  walk  ntid  footbridge,  at  a  cost  of 
£1,000.  An  amendment,  proposing  that  tho  ratepayers  slioold 
be  consulted  before  erecuting  tho  scheme,  was,  however, 
carried  unanimously,  and  the  resolution  was  then  withdrawn. 

West  Ham.^.^  Local  Government  Board  inquiry  has  been 
hold  into  an  application  for  sanction  to  a  loan  of  £9,235  for 
tho  e.xtonsion  of  tho  small-poi  hospital. 

WIfifan.— The  Waterworks  Committee  on  the  Utli  inst. 
visited  tho  Worthington  and  Wrightington  estates,  in  con- 
nection with  tho  present  water  snpjily.  Upon  tho  works  tho 
mayor  suggested  that  the  agreement  between  them  and  tho 
Manchester  Corporation  for  a  water  supply  from  Thirlmcre 
should  bo  scaled,  also  that  tho  application  for  sanction  to 
enable  them  to  borrow  tho  amount  necessary  to  carry  out 
Boch  immediate  works  be  signed.  A  general  tour  of  inspec- 
tion was  subsequently  followed  by  a  jonmey  to  where  tho 
boring  operations  are  being  conducted. 

Worthing. —An  inspector  of  the  Local  Government  Board 
recently  attended  at  the  municipal  ofBcoa  to  hold  an  inquiry 
respecting  tho  adjustment  of  tho  water  charges  as  between 
the  old  local  board  district  and  West  Worthing,  provided  for 
iu  tho  cliarter  of  incorporation. 

Wrexham. —A  special  meeting  of  tho  town  council  was 
htJd  on  tho  lUh  inst.  for  tlio  purpose  of  oonsidering  a  letter 
from  the  Wrejliam  Market  Hall  Company,  Limited,  with 
reference  to  the  iiurehaso  of  their  property  and  undertaking. 

URBAN   DISTRICT   COUNCILS. 

Barking.  — .\u  ilenrie  li^rhiijij.'  Mlienie  subriiiiied  by  tlio 
council's  engineer  lias  been  approved,  and  tender.s  will  shortly 
be  obtained  for  its  carrying  out. 

Cannock. — The  purchase  of  the  gaswoi-ks  and  the  electric 
lighting  undertaking  is  to  be  discussed  shortly  at  a  special 
meeting  of  the  district  council. 

Chesterton. — A  achemo  for  lighting  tho  district  by  elec- 
tricity, involving  an  c.v])endituro  of  £6,800,  has  been  sub- 
mitted to  tho  district  council,  and  will  be  considered  at  an 
early  date. 

Consett. — A  oommauication  has  boon  roceiveil  from  tho 
Local  Government  Board  intimating  that,  as  tho  result  of  tho 
inquiry  held  by  one  of  their  insiiootors,  they  ordered  the 
council  to  undertake  the  cleansing  of  ashpits,  jirivieB,  mid- 
dons,  Ac,  into  their  ovn\  hands  forthwith.  The  subject  was 
at  a  recent  meeting  of  the  council  referred  to  tho  Nuisance 
Bemoval  Committee. 

Cromer. — The  agreement  between  Mr.  H.  Birkbeek  and 
the  council,  in  which  the  latter  body  agreed  to  purchase  cer- 
tain land  for  the  sum  of  £-t,00O,  for  the  purpose  of  a  recrea- 
tion ground,  storage  ground,  and  tho  building  of  workmen's 
dwellings,  was  signed  by  the  chairman  of  the  council  at  their 
last  montlily  meeting. 

Duklnfield. — The  district  council  have  acquired  some  land, 
which  they  propose  to  lay  out  as  a  public  park  and  recreation 
ground. 

HandSWOrth. — It  was  reported  recently  to  the  Technical 
InstrnetioM  Committee  that  tho  work  in  connection  with  tho 
building  of  a  new  technical  school,  which  is  being  erected  at 
a  cost  of  £6,000,  was  progressing,  and  the  school  would  be 
rea<ly  for  opening  on  the  29lh  September. 

HInokley. — In  accordance  with  a  recommendation  of  the 
Water  Committee,  the  district  council  have  resolved  to  lay  a 
new  main  in  John-street. 

Hove. — It  has  been  decided  to  make  an  application  to  the 
Local  (iovernment  iioard  for  sanction  to  borrow  a  sum  of 
£C,r>(K)  for  repairing  the  footpaths  in  the  district. 

Ilford. — The  district  council  have  a|)plied  to  the  Local 
Government  Hoard  for  sanction  to  a  loan  of  £3,5(X)  for  con- 
structing a  short  cut  to  Wnnstead  I'ark. 

Market  HarbOrOUgh— Tho  district  council  have  adopted 
tho  plans  for  tho  projiosed  sewago  scheme  for  Kibworth,  an<l 
have  decided  to  apply  to  tho  Local  Government  Board  for 
power  to  borrow  £3,.")50  to  carry  them  out. 

MatlOOk.  -V  committee  of  the  district  council  recently 
mnt  the  w:iier  company  to  discuss  the  question  of  the  pur- 
chn.sr-  of  the  company's  undertaking  for  the  ratepayers. 

Moreoambe.— The  oxteueion  of  tho  promenade  from  East 
View  to  Bare  White  House  is  being  pushed  rapidly  for«-ard, 
and  this  weok  the  contractors  have  commenced  the  construe- 
tiou  of  the  new  entrance  to  the  Morecambe  pier. — The  con- 
tracts for  the  electric  light  installation  have  been  lot. — Ap- 
plication i.i  being  made  to  the  Board  of  Tradft  for  powers  to 
borrow  £4,000  for  the  construction  of  a  tramway  along  the 
new  promenade  to  Bare. 

Northwich. — Tho  clerk  to  tho  council,  on  Thursday, 
August  12th,  rcc*ivBd  a  cheque  for  £620  from  Sir  John  T, 


Brunner,  Ml'.,  to  cover  the  cost  of  renovating  and  decorating; 
tho  free  library.  Under  the  Kree  Libraries  Acts  onl)- Id.  in 
£1  can  bo  expended  on  library  maintenance,  and  tho  whole  of 
this  sum  is  swallowed  np  by  the  ordinary  expenses  of  the  in- 
stitute. To  obviate  tho  ni-cessity  of  a  loan.  Sir  John  Bronner 
has  generously  stepped  in  and  Ixtme  tho  entire  cost. 

Pontypridd. — The  district  council  have  resjilved  to  par- 
chasf-  2')  to  .10  acres  of  land  for  use  us  a  recreation  ground.    . 

Prestelgn.  —An  inspector  jf  tho  Local  Government  Board 
held  an  inquiry  on  the  llth  inst.  with  respect  to  an  appliua- 
tion  of  tho  district  council  for  permission  to  borrow  £700  for 
purposes  of  stroui  paving,  Mr.  Tree,  tho  surveyor,  attended 
and  produced  tho  plans  and  estimatos.  i 

Rhyl. — Tho  clerk  reported  at  tho  last  monthly  iueeiiuf(  of 
tlin  district  council  that  a  letter  had  Iwen  received  from  tlio 
Local  Government  Board  intimating  their  reailinesB  lo 
sanction  a  loan  of  £1,100,  or  more  if  required,  for  the  con- 
struction of  a  sea  wall  and  promonadi'  oxlonsion  to  Foryd,  if 
made  according  to  suggestions  by  the  Board's  chief  engineer- 
ing inspector — viz.,  the  construction  of  butresses,  to  boild 
back  of  the  wall,  with  olTscts.  and  to  let  tho  wall  rest  on  u 
foundation  of  concrete  2  ft.  thick,  with  fo<nings  ejtended  on 
either  side  0  in.  beyond  the  inner  and  outer  slopes  of  thewuU. 
It  WHS  also  necessary  to  have  a  conqjiele  system  of  cheap 
wooden  groynes,  for  the  protection  of  the  entire  esplanade  by 
causing  an  aceumidation  of  beach  in  front  of  it.  They  rc- 
i|uired  revised  plans  and  an  antended  estimate  of  the  coet. 
After  iliscussion  it  was  resolved  to  direct  the  town  Kurveyor 
to  prepare  the  necessary  plans,  i-c,  in  strict  compliance  with 
Iho  letter  of  the  Local  Government  Board,  and  to  vote  a  sum 
of  £o  to  got  the  work  done  speedily. 

Romford. — The  council  have  decided  to  hold  a  meeting  to 
discuss  the  (piestion  of  erecting  swimming  and  other  batiis. — 
.V  proposal  to  acquire  certain  land  for  the  purposes  of  a 
children's  recreation  ground  has  been  adjourned  for  an  in. 
definite  period. 

Sandgate. — .\t  tho  last  monthly  meeting  of  tho  district 
council  I  lie  (ieneral  Purposes  Committee  reported  that,  owing 
to  litigation  costs  and  other  heavy  exiwnses,  they  did  not 
feel  justilied  in  recommending  the  erection  of  tho  proposed 
public  convenience,  at  an  estimated  cost  of  £350.  In  its 
place  they  recommended  tho  erection  of  four  iron  ones,  at 
about  half  tho  cost.  A  long  and  desultory  discussion  followed 
this  recommendation,  but  it  was  tiually  decided  to  erect  two 
iron  conveniences  as  an  experiment. 

Springhead.— On  consideration  of  the  Austerlands  water 
supply  HI  ill"  last  monthly  meeting  of  the  district  council,  it 
was  resolved  to  at  once  jiroceed  with  boring  operations  for 
water  for  the  higher  district,  and  a  committee  was  appointed 
to  see  this  was  carried  out. 

Stowmarket. — The  tender  of  tho  Jfountsorrel  Granite 
Company  for  a  supply  of  granite  at  128.  I  Id.  per  ton  has  been 
accepted. 

Surblton. — At  a  recent  meeting  of  the  district  council  the 
clerk  was  instructed  to  take  the  necessary  steps  for  obtain- 
ing a  provisional  order  to  obtain  land  compnlsorily  from  Mr. 
Upjohn  for  the  sewer  draining  Minodalc. — The  surveyor  has 
been  directed  to  prepare  |>lans,  specifications  and  estimates 
for  the  making-up  of  Oi-chard-road,  Hook,  and  to  apportion 
the  cost  on  the  owners,  in  accordance  with  the  Private  .Streets 
Works  .\et,  1892. 

Sutton-ln-Ashfield. — At  the  last  monthly  meeting  of  the 
district  couneil  the  Sanitary  Committee  recommended  that 
tho  scheme  for  sewering  Low-street  be  carried  out  at  the 
earliest  possible  ojiportunity,  and  that  the  same  have  prece- 
dence over  other  work;  also,  that  a  sub-committee  arrange 
with  tho  surveyor  as  to  the  best  and  most  economical  way  of 
carrving  out  the  work.     The  recommendation  was  adopted. 

Swadlincote. — An  application  is  to  he  made  to  the  Local 
(ioverunieiit  Iioard  for  power  to  borrow  £600  to  erect  two 
labourers'  cottages  on  the  Uarklands  properly. 

Tipton. — On  ihe  .'iih  inst., an  ins|>eciorof  t  he  Local  Govern* 
ment  Board  conducted  an  inquiry  in  res|>eci  lo  an  applica- 
tion of  the  district  eonncil  for  sanction  to  biirrow  £2.000  for 
gasworks  purposes.  It  was  explained  by  Mr.  Vincent  Hughes, 
Ihe  gas  engineer,  that  £30tl  was  required  for  the  purchase  of 
penny-in-the-sloC  meters,  for  which  tlieiv  was  a  large  de- 
mand ;  £700  for  orilinary  met  era ;  and  £1,000  to  rejmy  money 
s]H'iit  out  of  revenue. 

Uokfield. — A  suggestion  to  purchase  the  local  gosworka  hM 
been  refei  lod  by  the  district  council  to  a  committee. 

Watford.— Tho  report  of  Mr,  Hawtnyne,  of  Mansion  Hona* 
Chambers,  20  Bncklersbnry,  London.  E.C.,  relative  to  electric 
lighting,  has  been  received  by  the  district.  He  esrimatosthe 
total  cost  of  the  electric  lighting  works  at  £19,&00.  The 
council  have  adopted  the  report,  and  have  decided  to  proceed 
at  once  with  the  erection  of  tho  necesaary  bnildiugra. 

West  Bridgford. — At  a  meeiiog  of  tho  diatrict  council  on 
the  6ih  inst.,  it  was  resolved  to  purchase  a  plot  of  land  at  the 
comer  of  Muster's-row  and  Bridpf ord-road  as  a  site  for  publio 
offices,  and  to  apply  for  sanction  to  a  loan  to  carry  out  tho 
scheme.  Tho  land  has  recently  been  acquired  by  Mr.  J.  W. 
Ftu-so,  who  has  offered  it  to  tho  cooncil  at  coat  price. 
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Wlllesden. — Sanction  lias  been  received  to  the  borrowing 
of  £39,789  for  wood  paving  works  in  the  parish.  The  board 
sanctioned  the  loans  reqaired  for  the  wood  paving  of  Cam- 
bridge-avenue, Church-road  and  Canterbury -road,  but  refused 
it  for  Station-road,  Harleaden,  on  the  ground  that  the  gradient 
was  too  great  fur  wood  saving. 

WOkingr. — The  tender  of  Mr.  Weldon,  Birmingham,  has 
been  accepted  for  the  works  iti  connect  ion  with  the  drainage 
scheme,  and  a  loan  of  £61,382  having  been  negotiated  by  Mr. 
R.  Storr  Best,  the  works  are  to  be  commenced  forthwith. 
Four  out  of  the  five  wards  are  to  be  sewered,  the  remaining 
ward  being  quits  rural  in  character,  inclusion  in  the  scheme 
is  considered  unnecessary. 

Worksop^ — At  a  recent  meeting  of  the  district  council  the 
surveyor  reported,  with  reference  to  the  proposed  baths,  that 
he  had  prepared  a  scheme  in^-olving  an  expenditure  of  £2,0(X>, 
which  included  both  slijijx'r  nnd  ojton  air  baths. 

RURAL   DISTRICT  COUNCILS. 

Bath. — On  Saturday,  at  a  meeting  of  the  district  council,  a 
communication  was  re.ad  from  the  Local  Government  Board 
with  reference  to  an  application  for  power  to  put  into  force 
the  Private  Streets  Works  Act  in  relation  to  certain  streets 
in  Twerton.  They  issued  the  necessary  powers  fur  some 
streets,  but  as  to  others,  which  had  no  sewerape  .system,  stated 
that  it  would  be  contrary  to  their  practice  to  do  so.  It  was 
.explained  that  in  these  latter  cases  houses  were  scattered, 
there  were  only  one  or  two  erected,  .nnd  as  the  houses  were 
built  sewers  would  be  put  down.  Jt  was  decided  to  reply 
explaining  these  circumstances. 

CheStGrtOn. — A  Local  Governntent  Board  inquiiy  was  held 
recently  into  the  application  of  the  rural  district  eotincil  for 
power  to  borrow  £1,8^X1  for  water  supply  works  for  the  parish 
of  Cottenham. 

GUCkfield. — At  a  recent  district  council  meeting  a  notice 
was  read  from  the  Mid-Snss^x  Water  Company,  stating  that 
Mr.  Reginald  Empson  Middleton  had  been  appointed  to  act  as  ] 
arbitrator  on  behalf  of  the  company  in  the  matter  of  the  pur- 
chase of  the  works  by  the  council.  It  was  resolved  that  Mr. 
Mansergh  be  requested  to  proceed  with  the  arbitration  as 
speedily  as  possible. 

Ongrar. — The  chairman  of  the  district  council  has  offered 
to  defray  the  whole  of  the  cost  of  instnlling  a  system  of  in- 
candescent gas  lighting  in  the  town.  'J'he  offer  has  been  ac- 
cepted, and  the  la^'ii-g  of  a  now  ga^  main  in  the  High-street 
has  already  been  commenced. 

SCOTLAND    AND    IRELAND. 

Aberfeldy.  —  Having  decided  to  extend  the  sewer  in  Tay 
Bridge-drive,  the  burgh  commissioners  recently  instructed 
the  clerk  to  ask  Mr.  Copelaud  to  prepare  a  plan  of  the  pro- 
posed extensions. 

Banchory.  —  The  police  cummis-ioners  have  resolved  to 
place  incandescent  burners  in  all  the  street  lamps,  and  to 
advertise  for  offers  for  supplying  the  sime. 

Dumfriesshire. — -A  water  supply  scheme  for  Springfield 
and  Gretna  Green,  whicli  has  just  been  carried  out  for  the 
Annan  District  Committee  of  the  county  council,  was  form- 
ally opened  on  Monday,  the  9th  inst.  Sir.  J.  S.  Millar  was 
the  contractor. 

Covan. — In  accordance  with  a  resolution  carried  at  the  last 
meeting  of  the  commissioners,  a  plebescite  of  the  ratepayers  of 
the  burgh  was  taken  on  Friday  in  order  to  obtain  the  opinion  of 
the  inhabitants  on  a  proposal  to  erect  public  baths.  The  re- 
Bult  showed  a  total  of  6tj2  votes  in  favour  of  the  proposal  and 
102  against.  The  proposed  site  of  the  new  baths  is  in  Sum- 
merton-road. 

Keith. — At  the  last  meeting  of  the  Irargh  commissioners  it 
was  resolved  to  secure  the  Herrocks  spring  for  the  benefit  of 
the  burgh,  and  the  clerk  was  instructed  to  communicate 
with  Mr.  Campbell,  factor,  on  the  subject. 

-  Kilmarnock. — On  the  nth  inst.  the  town  council  decided 
-that  the  price  of  gas  should  be  2s.  6d.  per  ],00U  cubic  fee', 
being  a  reduction  of  2Jd. 

Mullingar. — The  Local  Government  Board  for  Ireland  have, 
subject  t<i  cort<iin  formalities  being  complied  with,  assented 
to  the  borrowing  by  tho  board  of  guardians  of  the  sum  of 
£10,000  for  the  constrnction  of  waterworks.  .V  tender  .sub- 
mitted by  a  localcnn'ractor(.\Ir.  11  Mnllaly)  has  been  accepted 
for  carrying  out  the  scheme. 

PreStOnpans. — Th^  new  town  hall,  which  has  just  been 
erected  at  a  cost  of  £l,oOO,  was  opened  on  the  9th  inst.  It 
provides  accommodation  for  4.50  pei'Sfins,  and  was  designed 
iiy  Mr.  Peter  Whitecross,  architect,  Prestonpans. 

Stirling. — An  offer  tiy  Mr.  Andrew  Carnegie  to  provide 
£6,000  for  liuilding  a  suitable  freelibrary  building,  if  they  see 
fit  to  adopt  the  Public  Libraries  Act.',  is  now  under  the  con- 
sideration of  tho  town  connci'. 

FOREIGN  AND  COLONIAL 

Brisbane,  Queensland. — Tho  municipal  council  have  re- 
solved to  adopt  electric  lighting,  antl  liavo  couuaissiouod  Mr.  T. 
"Hefeketh,  the  Government  electrician,  to  prepare  a  report  find 
submit  4  draft  scheme  and  estimate. 


CradOCk,  Cape  Colony.—  The  town  council  are  oontem. 
plating  an  installation  of  the  electric  light  in  the  town,  and 
orders  for  electric  fitting?,  ic,  will  shortly  be  given  out. 

KalgOOrlie,  West  Australia.— The  municipal  council  have 
expressed  their  preference  for  carrying  out  an  electric  lighting 
scheme  themselves  rather  than  grant  the  right  to  capitalists 
who  have  applied  for  the  necessary  permission.  With  that 
end  in  view,  they  have  started  well  by  deciding  to  raise  a  loan 
of  £10,000  for  the  purpose. 

Kimberley,  South  Africa.— An  e'ectric  light  installation 
will  shortly  be  ordered  for  an  additional  wing  to  the  public 
library,  Mr.  Rhodes  having  given  £2,000  towards  the  general 
scheme. 

Launceston,  Tasmania.— Messrs.  Siemens  Brothers  &  Co. 
have  secured  tho  contract  for  the  supply  of  two  additional 
sets  of  machinery  for  the  extension  of  the  manicipal  electric 
lighting  station. 

Munich. — An  interesting  annual  report  has  just  been  issued 
by  tlie  municipality,  dealing  with  the  whole  of  the  work 
undertaken  by  the  Building  Department.  One  of  the  most 
recent  buildings  of  general  interest  taken  in  hand  is  the  new 
Exhibition  Hall,  the  estimates  for  which  amount  to  £20,000. 
It  may  be  noted  that  Munich  has  its  own  municipal  electricity 
works. 

Shanghai.  — From  a  recent  monthly  report  of  the  municipal 
engineer,  Mr,  Charles  Mayne,  we  learn  that  the  following  are 
the  principal  public  works  at  present  in  hand  :  New  public 
markets  and  drill  hall  ;  temporary  isolation  hospital  buildings, 
Scott  road  ;  new  district  police  station.  West  Hongkcw  ;  addi- 
tions to  tho  Carter-road  police  station;  additions  to  the 
Yangtszepoo  police  station;  annual  painting  and  repairing 
works  to  bridges,  gardens,  buildings,  4c. ;  new  bridge  across 
the  Hongkew  creek  at  Yuhang-road ;  new  rifle  range  and  butts ; 
erecting  lodge;  laying  out,  draining,  turting  raising,  ic. 
Bubbling  Well  cemetery  ;  laying  main  sewer  in  Yangtszepoo- 
road  (sec.  No.  3);  Yuhang-road  extension  new  sewer;  Toong 
Dongka  Loong  Tiew  sewer;  kerbing  and  chanjielling  Yangts- 
zepoo-ro.ad  ;  extending  Bund  foreshore  between  P.  and  O.  and 
Peking-road  jetties:  dredging  under  the  municipal  pontoons, 
Whaugpoc-Kiver ;  docking  and  repairing  the  municipal  pon- 
toons ;  river  bunding  along  Soochow  creek  between  North 
Honan  and  North  Shanse-road  bridges;  erecting  residence 
for  overseer  at  Ping  Chiao  quairy  ;  inspection  of  steam  boileis 
in  the  settlements.  The  chapel  and  crematorium  at  the 
Bnbling  Well  cemetery  has  been  complt-ted,  and  experiments 
are  now  being  matle  in  connection  with  the  furnace.  Plans 
have  been  prepared  and  negotiations  have  taken  place  in 
connection  with  the  following  road  extensions  and  widenings  : 
Peking-road  widening,  Yangtszepoo-road  widening.  Extension- 
road  No.  20,  Yangtszepoo,  Ynhangroad  extension,  Chapoo- 
road  extension,  Kungping-road  extension,  Fearon-road  exten- 
sion. Extension  road  No.  16  (Seward-road),  extension  Toong 
Dong-ka  Loong,  extension  North  Soochow-rf ad,  extension 
North  Fuhkien-road.  A  concrete  sewer  has  been  laid  in  the 
Loongzeej'non  to  connect  the  old  brick  drain  with  the  Nankiug- 
roid  sewer. 


HUDDERSFIELD  WATER  SUPPLY. 

The  constrnction  of  the  Buttcrley  and  Blakely  reservoirs, 
which  will  for  some  years  tfi  come,  at  any  rate,  complete  the 
system  of  water  storage  for  the  Huddersfield  Corporation  in 
the  Wessenden  valley,  has  made  rapid  progress  dnring  this 
season.  At  Blakely  a  by-wash  is  nearly  completed  to  carry 
down  the  storm  ard  current  waters  during  the  making  of  the 
retaining  bank  and  the  carrying  out  of  other  works.  A  line 
of  railway  has  been  continued  up  the  valley,  and  the  clay 
necessary  for  the  i)uddle  trench  will  be  brought  from  Mickle- 
hnrst,  away  over  the  Standedge  hills.  The  embankment  of 
this  reservoir  will  be  132  yards  in  length  and  80ft.  high. 
The  capacity  of  the  reservoir  will  be  80,000,000  gallons.  Two 
and  a  half  or  three  years  mnst  elapse  before  these  works  can 
be  completed.  At  the  Bntterley  reservoir  satisfactory  pro- 
gress has  been  made.  Enormous  difficulties  have  been  en- 
countered in  securing  an  absolutely  watertight  embankment 
for  this  reservoir,  which  is  the  largest  of  the  series  in  the 
valley,  and  which  will  hold  4.ai,000,000  gallons  of  water  when 
completed.  Owing  to  the  friable  nature  of  the  strata,  it  was 
found  necessary  to  sink  a  trench  125  ft.  below  the  bed  of  tho 
Wessenden  stream  and  209ft.  below  the  natural  banks  of  the 
stream.  This  great  trench,  which  is  27  ft.  in  breadth,  is  flanked 
bv  two  walls  of  concrete  so  far  as  it  ]»cnetratcs  tho  side  of  tho 
valley.  The  constrnction  of  the  embankment  is  now  going 
on.  At  the  base  it  will  be  800  yards  in  length,  and  sloping 
np  in  terraces  it  will  rise  to  a  height  of  98  ft.  The  water 
area,  when  the  reservoir  is  full,  will  be  42  acres.  Tho  cost 
of  the  Bntterley  rosorvoir  up  to  date  has  been  £151,029,  and 
of  the  Blakcley  reservoir  £4,836.  Altogether  there  .are  450 
men  engaged  on  tho  works,  of  which  Mr.  J.  Hughes  is  the  resi- 
dent engineer.  When  the  two  reservoirs  named  are  completed 
there  will,  after  allowing  for  the  large  amount  of  compensa- 
tion service  of  water  which  is  sent  down  the  v.alley  for  the 
use  of  millowners,  be  a  supply  for  the  inhabitants  of  Hudders- 
field for  200  days,  or,  if  the  reservoirs  should  be  full,  for  328 
days.  Altogether  the  storage  capacity  of  the  corporation's 
.  waterworks  is  l,64O,36»,120  gallons. 
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Personal. 


Mr.  E.  T.  FclK»te,  surveyor  to  tin-  li>.-vtil>;.  ilumi  Dietiift 
Council,  has  teinl<Tc.l  liia  leijitfiiutniu. 

Mr.  W.  H.  IVrkiiiB,  ut  Kuilliill,  Surrsy,  has  been  uppointeil 
earvt^yor  to  the  iirliaii  iliatrirt  c.juncil  ol  Witliain,  Ki^^l'X. 

TliL-  LI;iiiuiloca  Town  (,'oum-il  li;ivo  ;iilopteil  I  hi- si  lioriie  pro- 
pared  by  Moaars.  Fn  ilk.  Bocsl-'y  i  Sun  for  tlio  wHler  supply 
of  the  tiiwn. 

Holywell  Rural  Distriil  Council  Imvo  resolved  to  engage 
an  engineer  to  report  on  tlie  feiiaibility  of  a  aclieme  of  drain- 
age for  tlie  whole  of  Biij^ill, 

The  drainage  Bclieme  for  the  north-end  district  of  Gloucester! 
prepared  by  Mr.  J.  Fletcher  Tnw,  has  been  formally  ap- 
proved by  the  Local  (ioverTiiuent  Uoard. 

Mr.  John  Keith  ha.s  been  appointed  temporary  assistant  to 
the  borough  engineer  of  Cardiff,  to  prepare  Parliamentary 
plans  for  1;^  miles  of  electric  street  tramways. 

Mr.  A.  Fidler,  a.m.i.i.k.,  late  deputy  borough  engineer  of 
Blackburn,  was  on  the  lUh  insl.  appointed  surveyor  to  the 
corporation  of  Southun^l-on-SL-a,  ai  :i  maximum  salary  of  i^5U0 
per  annum. 

The  Colivyn  lia\  I  ibim  District  Council  have  ap|. roved 
plans  subujilled  by  Mr.  Horton,  and  recently  aelecleJ  in 
competition,  for  luying-i-<ul  and  sewi>riiig  the  estate  known  as 
Hhos-iui-Sea. 

The  Woking  Urban  District  Council  on  Wednesday,  the 
11th  inst,  appointed  Mr.  .luseph  Cropper  clerk  of  the  works 
in  connection  witli  ihtir  draiiiatfe  scheme.  The  salary  is 
£3  3s.  per  week. 

Mr.  Thornton  Ousey,  Staly  bridge,  has  been  appointed  super- 
intendent of  tlie  Bloom-street  gasworks  of  the  .Salford  Cor- 
poration, in  the  room  of  the  late  Mr.  E.  T.  Uaddy.  There 
were  twenty-one  cantliilates  for  the  post. 

The  Corilift  County  Borough  Coniicil  nrently  had  before 
them  a  recommendation  to  increase  the  salary  of  Mr.  Apjileby, 
their  electrical  engineer,  from  £2(X)  to  1:300  pir  annnni. 
When  pat  to  the  vote,  the  recommendation  was  carried  by  a 
large  majority. 

The  paragraph  in  our  issue  of  the  <3tli  inst.  which  referred 
to  Mr.  C.  K.  Brown,  and  announced  his  appointment  as  assist- 
ant electrical  engineer,  shoold  have  stated  that  he  had  been 
appointed  to  the  Hnddersfield  I'orporation  and  not  to  the 
Snnderland  Corporation,  which  he  has  just  left. 

The  Local  Government  Board  have  appointed  Mr.  t;.  Ask- 
with  to  arbitrate  in  the  dispute  between  the  UrmaUm  and 
Fliiton  Councils  on  the  one  hand  aud  the  Jrlaui  Council 
on  the  other  with  respect  to  tlie  claims  of  the  former  for 
compensation  through  loss  of  rateable  area  taken  over  by  tha 
latter. 

At  a  recent  meeting  of  the  Lindsey  County  Council  the 
Highways  Committee  reported  that  they  had  considered  tho 
duties  aud  reniuneration  of  tlic  county  surveyor,  and  recom- 
mended a  reduction  in  his  salary — equHJ,  Coloned  G.  H. 
Hutton  said,  to  jCl^OO  per  annum,  the  li.ved  salary  to  be  in 
future  £500  per  nnnam.  Tho  duties  of  the  surveyor  have 
beeu  mateiially  reduced  since  the  district  councils  undertook 
the  maintenance  of  their  owu  roads.  The  committee's  recom- 
mendation was  adopted. 

At  a  recent  meeting  the  Bishop's  Stortford  Urban  District 
Council  awarded  their  surveyor,  Mr.  li.  S.  Scott,  an  honorarium 
of  £25.  and  also  increased  his  salary  from  £250  to  £275  per 
annam  as  from  June  24tli  la>;t.  Tins  is  to  compensate  Mr.  Scott 
for  extra  services  rendered  by  him  and  also  of  tho  prospective 
work  likely  to  devolve  upon  him  in  connectfbli  with  sowngo 
works  which  will  have  to  bo  carried  out  before  long.  In 
bringing  the  matter  before  the  council  the  chairman  spoke 
very  highly  of  Mr.  Scott's  capabilities. 

In  accordance  with  a  recommendatioti  of  the  Highwavs 
■  and  Bridges  Committee,  the  Isle  of  Ely  County  Council  have 
decided  to  engage  Mr.  I'ercy  Leeds  Monro  nntil  further 
order  to  perform  the  dnties  of  main  road  surveyor  in  the 
place  of  the  late  Mr.  Geoigc  James  Moore,  who  died  on  I9th 
May  lait,  at  a  remuneration,  indusivo  of  all  disbursements 
made  for  travelling  and  other  personal  expenses,  of  £3  Ktd.Gil. 
per  week.  Mr.  1*.  L.  Moore  was  acting  as  deputy  for  tho  late 
Mr.  G.  J.  Moore  at  the  time  of  tho  latcer's  death. 

The  report  of  the  assessor  of  the  plans  for  tho  coustractlon 
of  a  new  town  hall  was  submitted  at  a  recin'.  meeting  of  tho 
Colchester  Town  Council.  The  designs  wero  marked  in 
cipher,  and  tho  one  jdaccd  firot  proved  to  bo  from  Mr.  .'. 
Belcher,  f.b.i.b.a.,  of  London,  W.;  tho  second  from  Messrs. 
Bakor,  May  <.t  Bichards,  of  London,  Colchester  and  Claeton  ; 
and  the  third  from  Mr.  K.  W.  Mouutford,  f.k.i.ii.a.,  London, 
W.C.  The  cslimatea  sabmittcd  by  tho  nrohitects  in  con- 
nection with  their  respociivo  designs  variud  from  about 
£31,0(X)  to  £;i5,000. 

At  a  recent  meeting  of  the  Mold  Urban  District  Council  a 
communication  was  read  from  Mr.  Isaac  Jones,  the  council's 
surveyor,  resigning  his  poeition  i>n  account  of  advancing  years. 
Ho  had  been  twenty-four  years  in  tho  service  of  the   town, 


and  he  thanked  I liu  nn  uibers  fur  the  kindness  they  had  ex- 
tendi:d  lotvurda  him.  Tin-  chairman  and  other  UiemU-rs  testi- 
lied  to  the  faithful  and  lonscientiuus  servii-es  of  Mr.  Jones. 
It  was  decided  to  refer  the  question  of  appointing  a  sacoessur 
to  the  Finance  Coinmitlec,  and  to  recommend  the  committee 
to  consider  sn^'^e^tinns  which  hud  beeu  thrown  oQt  as  to 
assisting  Mr.  Jones  in  his  decliniug  yeara. 

Sir  J.  Wolfe  Barry  has  been  chosen  as  a  member  of  tho 
small  contmittee  appointed  by  the  Treasury  "  to  consider 
anil  report  upon  the  desirability  of  establishing  a  National 
Physicial  Laboratory  for  the  testing  and  verilication  of  in- 
Kirumonts  for  physical  investigation,  fur  the  construction 
and  preservation  of  standards  of  iiicahiirement,  and  for  tho 
Hjsteinatic  determination  of  physical  constanlH  and  nuuierical 
Jiilii  Dseful  for  Bcientillc  and  industrial  pur|K>8ea,  and  to  re- 
port whether  tho  work  of  such  an  institution,  if  eslabliahed, 
cjuld  be  associated  with  any  testing  or  standardising  work 
alre.idy  performed  wholly  or  partly  at  tho  public  cost." 

Twenty-two  plans  have  been  receive<l  by  the  Bootle  Cor* 
l>oratjnn  in  response  to  their  advertisements  inviting  com- 
petitive plans  for  a  technical  school  to  Vjo  erected  at  the 
corner  of  Balliol-road  ntiit  I'embrokeroud,  at  acost  not  exceed- 
ing £15,01X1,  aud  ottering  premiums  of  ,50,  30  and  20  guineas 
for  the  three  best  ilesigns.  Mr.  W.  K.  Willink.  president  of 
tho  Liverpool  Architectural  Society,  has  been  ap|>ointed  by 
the  Free  Library  anil  Mu.senm  Committee  to  act  us  referee  to 
advise  them  in  tho  consideration  of  the  plans.  There  were 
forty  applications  to  the  bor>>ngh  engimor  for  a  plan  of  the 
site  and  instructions,  and  the  committei-  have  resolved  that 
the  guinea  deposits  of  those  architects  who  failed  to  compete 
be  not  retnrned. 

A  special  meeting  of  the  Aberdeen  Corporation  Finance 
Committee  was  held  last  Friday  to  consider  the  remit  as  to 
the  city  architectship  and  the  appointment  of  an  assistant 
burgh  surveyor  in  snccestion  to  Mr.  Lynaro.  Considerable 
discussion  took  place  at  the  outset  as  to  whether  the  archi- 
tectural work  in  tho  burgh  Burwyor's  dej.artnient  shonld  not 
be  put  under  the  care  of  a  separate  department.  Some 
members  held  that  it  was  complained  that  tho  architectoral 
work  burdened  the  surveyor's  department,  aud  should  not 
come  within  its  Eupei  vision  at  all.  It  was  evident  that  the 
feeling  of  the  meeting  was  that  either  a  superintendent  of 
works  or  a  duly  qualified  architect  shonld  be  appointed  to 
take  charge  of  this  brsnch  of  the  work.  Eventually,  how- 
ever, the  committee  unanimously  resohed  to  recommend  that 
.Mr.  (ionlon,  at  ]>reserit  in  the  surveyor's  ofTico,  should  be  a|i- 
pointed  assistant  burgh  surveyor,  at  a  salary  of  £200  for  tho 
first  year,  rising  by  £25  per  year  to  £3'Xl,  and  to  meet  next 
week  to  deal  with  the  question  of  the  city  architectship. 

At  the  last  meeting  of  the  Deal  Town  Council  Mr.  T.  C. 
Colder,  the  borough  surveyor,  asked  the  corporation  to  take 
into  their  favourable  consideration  an  increase  in  his  SJilary. 
Ho  slated  that  during  his  engagement  the  duties  of  his  office 
had  incrca^etl  very  much,  and  they  were  probably  aware  that 
the  tendencv  of  the  times  to  improve  the  fashionable  seaside 
resort  had  called  into  u^o  modern  methods  of  scavenging  and 
sanitation,  together  with  other  improvements,  to  render  tho 
town  more  attractive  to  visitors;  ami  there  hatl  been  a  very 
great  increase  in  the  number  of  new  buildings  erected  lately, 
which  added  to  his  duties  very  considerably.  All  these 
matters,  and  the  preparation  of  plans,  ic,  for  pro|>osed  im- 
provements, had  rendered  the  salary  which  he  was  iu  receipt 
of  «  holly  inadequate  for  tho  responsible  position  which  he 
held.  He  added  that  numerous  appointments  had  been  made 
this  \  car  by  towns  the  same  size  as  Deal,  ami  that  the  salaries 
had  been  about  40  per  cent,  more  than  he  was  at  present  in 
receipt  of.  The  matter  was  referred  to  tho  (irneral  Purposes 
Committee. 

The  Institution  of  Junior  Engineers,  of  which  Sir  A.  R. 
Binnie,  M.l.c  F..,  is  president,  are  now  holding  their  snmmer 
meeting  in  Ireland.  They  arrived  in  Dublin  on  Saturday 
last  at  7. .30  a.m.  A  reception  of  tho  members  took  place  at 
12  o'clock  at  Trinity  College,  after  which  they  visited  the 
variiius  departments  of  tho  University,  in  the  engineerin|^ 
school  they  were  eutert;iined  at  lunchi-on  l>y  the  professon", 
and  later  on  they  visited  tho  linllsbridgo  electric  |)owor  station 
(f  the  Dublin  United  Tramways  Company.  In  tho  oveiung, 
Mr.  S.  llarty,  the  city  enginoor,  comlnoted  the  member!;  round 
the  Fleet-street  olectriu  light  station  l>olong!ng  to  the  cor- 
poration, while  Mr.  W.  U.  WatorHold,  the  engineer,  showed 
them  round  the  .Vlliancc  gasworks.  On  Monday  visits  were 
paid  to  tho  Guineas  brewery,  the  locomotive  and  cnrriaf^ 
works  of  tho  Great  Southern  liailway  at  Inchicore.  the  works 
of  tho  Dublin  United  Tramway  Company  at  the  5.imo  i.lace, 
and  tho  new  lecture  theatre  of  the  Itoyal  Dublin  Society, 
where  an  apparatus  for  tho  liciuef action  of  air  was  on  cxhibi> 
tion.  On  Tuesday  a  visit  was  paid  to  Sir  J.  I'owor  Si  Suu'a 
Juhn's-luno  distillery,  and  Sir  Howard  (irubb's  optical  and 
mechanical  works  nt  Knthmine'sroail.  At  5.30  p.m.  the 
association  Ic't  Dublin  fer  Hilfatt,  by  tiie  .Vmien's-slreel 
train.  From  Wednesday  until  to-monow  they  will  visit  the 
principal  places  of  interest  there,  including  Harlaods  &  Wolff's 
shiiibuililing  works.  To-mc^rrow  they  will  leave  by  steamer 
from  (Ireenore  to  Holvheatl. 
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Some  Recent  Publications. 


TWO   BOOKS   FOR    WATKBW0RK8    ENGINEERS. 
A  warm  welcome  may,  withoat  hesitation,   be  accorded  to 
Volame  I.  of  the  "  Transactions  of  the  British  Association  of 
Waterworks  Engineers  "   (Biggs  &  Co.),  which  embodies  the 
proceedings  for  1896,  the  first  year  of  the  association's  exist- 
ence.    The  contents  consist  chiefly  of  tlie  papers  read  at  the 
first  annual  conference,  which  was  held  at  Nottingham,  the 
first  president  and  founder  of  the  association,  Mr.  D.  M.  F. 
Gaskin,   m.i.c.e.,  being  waterworks  engineer  to  the  Notting- 
ham Corporation.      In  addition  to  the  able  address  of   the 
president,  the  following  papers  were  read  :  "  The  Interpreta- 
tion of  the  Results  of  Water  Analysis,"  by  Professor  Frank 
Clowes;  "Stockport   District  Waterworks,"  by  Mr.  T.  Moly- 
neux ;  "  Hydro-Geology  and  Hygiene — Law  and  Legislature," 
by  Mr.  C.  E.  de  Ranee ;  "'  Notes  on  Sinking,  Timbering  and  Re- 
filling Concrete  and  Puddle  Trenches  for  Reservoir  Embank- 
ments,"   by    Mr.    Wni.    Watts;    "Discharge   Tunnels  from 
Reservoirs,"  by  Mr.   J.   A.  Faskin ;    "  Halstead   Waterworks 
Extensions,"  by  Mr.  Percy  Griffith  ;  "  The  Use  and  Misuse  of 
Water,"  by   Mr.    R.  E.    W.    Barrington ;   "  Some    Causes    of 
Failure  ia  Service  Mains  and  Pipes,"  by  Mr.  John  Shaw ; "  Waste 
of  Water  in  its  RelatioQ  to  Lead  Service  Pipes,"  by  Mr.  O.  J. 
Kirby;  ''Delta  Metal:  its  Properties  and  Uses  in  connection  with 
Waterworks,"  by   Mr.   R.  Macintyre.     The  discussions  upon 
the  various  papers  are  fully  reported,  and  illustrations  are 
supplied  where  necessary.     These   transactions,  as  published 
from  year  to  year,  should  constitute  a  body  of  engineering 
literature  indispensable  to  engineers  responsible  for  the  con- 
struction and  maintenance  of  works  of  water  supply.     The 
editorial   work    is  in    the   competent   hands   of   Mr.    W.    H. 
Brothers,  secretary  to  the  association,  the   members  of  which 
are  to  be  congratulated  on  the  harmony  wliich  has  attended 
its  working.     The  metropolis,  as  our  readers  are   aware,  was 
recently  the  scene   of  the  second  annual  conference,  and  the 
proceedings  have  been  fully  reported  in  our  columns.     From 
the    Engineering  News  Publishing   Company   of  New  York 
comes  the  fourth  issue  of  a  work  which  should  be  both  inter- 
esting   and    instructive    to   waterworks    engineers    in    this 
country.     We  refer   to  the    Mani  al    of  American  Water- 
works FOR   1897.     It  is  compiled   from  special  returns,  and 
contains   the    liistory   and   descriptions   of   the    source    and 
mode  of  supply,  pumps,  reservoirs,  stand  pipes,  distribution 
systems,  pressures,  consumption,  revenno  and  expenses,  cost, 
debt,  sinking  fund,  and  other  details  of  the  waterworks  of  the 
United   States  and  Canada,  with  summaries  for  each  State 
and  group  of  States,  and  the  water  rates   charged  in  over 
1,250  cities  and  towns.     The  Tolnme  contains  descriptions  of 
all  waterworks  completed,  under  construction  or  projected  to 
the  close  of  1896,  the   aim  having  been  to  give  a  brief  but 
comprehensive  description   of  each  plant  on  the  lines  men- 
tioned  above.     Information    ia   also    given    on    questions  of 
economics  and  waterworks  practice  generally,   such  as  the 
conditions   governing   the   use   of   meters,   the   payment  for 
tapping  mains  for  service    connections  and  for  the  connec- 
tions themselves.     Some  extremely  interesting  information  is 
given  in  the  course  of  a  well-informed  and  ably-written  in- 
troduction, dealing  with  the  number  of  works   of  the  works 
and  the  towns  they  supply,  the  ownership   of  works,  and  the 
present  tendencies  of  waterworks  practice.     At  the  beginning 
of   the   century   there   were   practically   no    waterworks    to 
speak  of  in  the  United  States  or   Canada,  whereas  there  are 
now  nearly  3,350  complete  works  in  the  two  countries,  sup- 
plying more  than  that  number  of  towns,  and   of  those  works 
2,780  have  been   constructed  since    1880,    and    about    1,400 
during  the  last  six  years.      Of  the   3.196  complete  works  in 
the  United   States,  1,690,  or  more  than  half,   are  owned  by 
municipalities.      In  the   early  days  of  waterworks  construc- 
tion private  ownersliip  was  the  rule.      In  Canada,  again,  the 
public  works  are  now  over  75  per  cent,  of  the  total.  Canadian 
cities  sharing  the  marked  English  preference  for  municipal 
control  of  waterworks,  and  einiilar  undertakings.    In  review- 
ing the  present  tendencies  in   waterworks  practice    in    the 
United  States,  the  writer  refers  to  such   matters  as  the  air- 
lift pump,  the  gasoline   engine,  the  electric  motor  as  a  means 
of    driving    pumping   machinery,    the  time-honoured   wind- 
mill, pumps  with  very  high  duties,  the  relation  of  meters  to  a 
low  consumption  per  head,  the  use  of  riveted  steel  pipes  for 
condnits  of  large  size,  the  Venturi  meter,  the  construction  of 
elevated  tanks,  filtration,  bacteriology,  sedimentation,  settling 
tanks,  and  the  reform  of  municipal  government.     The  follow- 
ing condemnation  of  a  mischievous  system  will  be  endorsed, 
not  only  with  respect  to  waterworks  engineers,  bat  to  American 
mnnicipal    officers  generally  :  "  It  is  certainly  to   be  hoped 
that  with  better  municipal  government  there  may  come   a 
change  ia  the  policy  wliich  is  still  followed  in  too  many  cities, 
of  making  a  change  in  the  water  supply  department  heads 
with   every   change   in    the   dominant   faction  in   municipal 
politics;  and  that,  instead,  we   may  everywhere  see  the  man 
who  disoliarges  his   duties  faithfnlly  and  well  retained  in  his 
position  year  after  year  so   long  as  his  meritorious  service 
continues,"     A  voluminous  compilation  on   the  lines  of  this 
manual  is  an  extensive  undertaking, and  the  editor,  Mr,  M,  N, 
Baker,  is  to  be  congratulated  on   the  manner  in  which  it  has 
been  carried  out.     The  price  of  the  book  ia  ?3, 


SOME  PERIODICALS. 
In  Oreat  Thoughts  (6d.)  for  August  there  is  an  interesting 
account,  by  F,  M.  Holmes,  of  the  new  electric  railways  and 
tramways  to  be  constructed  in  London.  The  City  and  South 
London,  the  first  (1890)  of  the  underground  railways,  is  to  be 
extended  at  both  ends  ;  the  City  and  Waterloo  Electric  Rail- 
way, which  has  been  three  years  under  construction,  is  shortly 
to  be  opened  ;  the  Central  London  is  rapidly  progressing ; 
another  City  and  West-End  line  is  planned  ;  a  fifth  -will  be 
the  Charing  Cross,  St,  Pancras  and  Hampstead  line  ;  a  sixth 
is  promised  between  Waterloo  and  Baker-street ;  a  seventh 
projected  is  the  Great  Northern  and  City  ;  an  eighth  is  the 
Piccadilly-circus  and  Kensington  ;  and  a  ninth  is  a  deep  level 
of  the  District  Railway,  Of  aboveground  tramways  it  is  noted 
that  the  United  Kingdom,  which  in  1S90  had  but  17  miles 
operated  by  electricity,  now  has  60 miles.  Quite  95  percent, 
of  these  are  worked  by  the  overhead  system.  Mothers  ajtd 
Daughters  (Id.),  from  the  same  publishers,  tells  us  that  "Miss 
Grace  Hubbard,  a  civil  engineer,  has  obtained  the  contract 
from  the  United  States  Government  for  the  survey  of  the 
maps  of  Montana."  The  operation  of  surveying  maps  is  as 
novel  to  us  as  are  lady  civil  engineers. 

In  the  August  ion  jmaji's  (6d.)  Levett  Yeats' serial  reaches 
"  the  end."  The  chief  articles  arc  those  on  George  Mason, 
the  artist,  by  Mrs.  Harry  Coghill ;  Wolmer  Forest,  by  F.  W. 
Hudson;  and  Andrew  Lang's  caussric.  Baily'silagaziyie,  that 
popular  montlily  devoted  to  sports  and  pastimes,  has  the  nsual 
varied  bill  of  fare.  Among  the  topics  dealt  with  are  the 
making  of  a  racehorse,  the  deer  paddock,  the  grouse  season, 
animal  painters,  cricket,  and  the  old  hostelries.  The  American 
Montlily  Review  of  Fevieu-s,  to  quote  the  expanded  title,  has 
so  many  topics  of  absorbing  interest  to  deal  with  that  but 
little  space  can  be  spared  for  mnnicipal  matters.  We  observe, 
however,  a  tribute  to  the  successful  administration  of  New 
York  under  Mayor  Strong,  who  is  said  to  have  wrought  a 
wonderful  change  in  the  condition  of  the  streets.  At  present 
433  miles  of  paved  streets  are  cleaned  by  the  department. 
Of  these  356  are  cleaned  fo»r  or  five  times  every  day ;  50J 
three  times ;  2S3i  twice  ;  63^  once  a  day.  The  total,  on  the 
basis  of  one  eu'eeping  every  day,  is  924  miles — 9  miles  more 
than  the  distance  from  New  York  to  Chicago."  The  tene- 
ment house  question  has  also  been  taken  in  hand,  with  bene- 
ficial results. 

Of  The  Architectural  Review  for  August  we  need  not  say 
anything  in  general  terms,  as  it  would  only  be  a  repetition  of 
what  we  have  had  occasion  to  say  before.  Letterpress  and 
illustrations  reach  the  high  standard  the  conductors  set  them- 
selves. The  articles  on  "  The  Decorative  Work  of  Sir  E.  J. 
Poynter,"  "  The  Design  and  Designers  of  the  Victorian 
Reign,"  and  "  The  Effect  of  Fire  upon  Architecture  :  The 
Ruined  Palaces  of  Paris  after  the  Commune,"  are  contained; 
and  we  may  also  mention  illustrated  articles  on  "  The  Abbey 
Church  of  St.  Savin,  near  Poitiers,"  and  *"  An  Eighteenth 
Century  House  at  York." 

Of  the  technical  periodicals  which  reach  ns  from  the  other 
side  of  the  Atlantic  one  of  the  most  interesting  is  Brick.  The 
August  issue  contains  a  selection  from  the  proceedings  of  the 
Illinois  Society  of  Engineers  and  Surveyors.  Among  other 
subjects  discussed  were  "  Paving  Brick  Specifications  and 
Tests  "  and  the  "  Paving  of  Country  Roads  >yith  Bricks." 
Another  American  monthy.  The  Sanitarian,  has  a  selection  of 
articles  which  are  more  medical  than  engineering,  but  are 
full  of  interest  and  information.  We  have  received  the  last 
quarterly  issue  of  The  Digest  of  Physical  Tests  (Riehle,  Phila- 
delphia). The  chief  contributions  deal  with  the  equipment 
and  methods  of  the  cement  laboratory  of  the  City  of  Phila- 
delphia, the  engineering  department  of  the  Yorkshire  College, 
Leeds,  and  a  general  specification  for  structural  steel. 

The  Journal  if  State  Medicine  for  August,  in  addition  to 
some  general  matter,  such  as  abstracts  of  reports,  legal  notes, 
and  similar  information,  consists  for  the  most  part  of  re- 
prints of  papers  read  at  different  meetings.  We  may  mention 
that  by  Dr,  Tichborne  on  "  The  Dissemination  of  Micro- 
organisms and  the  best  Methods  of  Destroying  Germ  Emana- 
tions from  Sewer  Gas,"  and  that  by  Dr.  Thresh  on  ''  Village 
Water  Supplies,"  the  latter  being  a  paper  read  as  long  ago 
as  the  Glasgow  congress  of  the  British  Institute  of  Publio 
Health,  of  which  our  contemporary  is  the  official  organ. 
Other  monthlies  received  are  The  Analyst,  The  Hardware 
Trade  Journal  and  The  Sanitary  Insjiectors'  Journal. 


New  Police  Court  for  Highgate.— On  a  recent  occasion 
Mr.  R,  M,  Littler,  en,,  (j.c,,  chairman  of  the  Middlesex  County 
Council,  laid  the  foundation  stone  of  the  new  police  court 
which  is  to  be  erected  at  the  corner  of  Archway  and  Bishop's 
roads,  Highgate.  The  building,  which  is  to  cost  £6,000,  is 
being  built  of  red  brick  with  stone  dressings,  from  tlie  de- 
signs of  Mr,  F.  H.  Pownall,  the  architect  and  surveyor  to 
the  Middlesex  County  Council.  Tlie  site  cost  £5,000,  but  half 
of  this  will  be  refunded  to  the  county  by  the  Commissionora 
of  Metropolitan  Police,  as  half  the  ground  is  to  be  occupied  by 
a  new  police  station. 
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Visit  TO  THE  Klan  Vali.kt  Watebworks  (Mip-Walis),  rot 

THE  SCPIT-Y  OF  TDK  ClTY  OK  BlBMlXOHAM. 

Tlio  following  are  the  airanKements  for  this  visit,  wliioh 
takes  place  on  Saturday,  An),'U8t  28, 1897,  by  the  kind  invita- 
tion of  Mr.  Jamea  Mansergli,  v.h.inst.c.k.,  the  engineer  of  the 
works : — 

Members  should  reach  Shrewsbury  on  Friday  evening,  the 
27th  Antrust,  aud  assemble  al  Slirewsljury  station  the  follow, 
morning;  at  7.40,  in  time  to  leave  by  the  7.55  train  (L.  A  N. 
W.)  for  Rhayader  (i-iVl  Welshpool).  The  train  is  timed  to 
arrive  at  Rhayader  at  11.7  a.m.  The  hotels  reeomniended  at 
Shrewsbary  are  the  "  Raven,"  "  George  "  and  "  Crown." 

The  president  of  the  association  and  Mr.  Manaergh  will 
meet  the  party  on  arriving  at  Rhayader. 

A  short  walk  will  bo  taken  from  Rhayader  station  to  the 
aqaeclacl  in  course  of  construction,  and  a  length  of  finished 
cut-and-cover  work  will  bo  iuspectod. 

Before  going  forward  Messrs.  John  Aird  &  Sons  (the  con- 
tractors) have  kindly  undertaken  to  provide  light  refresh- 
ments, which  will  be  served  in  tho  aqueduct. 

After  inspecting  Messrs.  .Vird's  yard  and  buildings  members 
will  walk  to  the  railway  belonging  to  the  Cor)>orution  of 
Birmingham,  just  below  its  junction  with  tho  Mid-Wales  Hail- 
way.  A  train  of  open  trucks  will  be  provided  to  facilitate 
the  inspection  of  the  works  in  the  valley. 

Tho  lowest  dam  on  the  river  Elan  (Caban  Cooli)  is  situated 
about  -1  miles  aloug  this  railway,  aud  it  is  below  this  that 
the  various  shops,  cement  stores,  &c.,  have  been  erected. 

Prior  to  visiting  these  the  tr.iiu  will  be  taken  by  a  steep 
incline  to  above  the  level  of  the  Caban  Coch  reservoir,  namely, 
to  83.')  ft.  above  ordnance  datum,  and  along  the  line  of  rail- 
way to  the  foot  of  a  second  incline  rising  to  above  the  Pen-y- 
Carreg  dam,  that  is  to  970  ordnance  datum,  and  so  on  to 
the  highest  reservoir  in  tho  Elan  valley — viz.,  Craig-yr-.\llt 
Goch.  At  the  dam  of  the  latter  reservoir  little  more  than 
excavation  has  yet  been  done.  By  walking  a  short  distance 
past  the  works  the  extent  and  chai-acter  of  the  upper  part  of 
the  gathering  ground  will  be  well  seen. 

The  train  will  then  be  brought  down  to  the  Pon-y-6areg 
dam  (where  building  work  is  in  active  oper.ition),  and  after 
inspecting  this,  to  the  submerged  dani  at  Careg-ddn,  where 
considerable  ])rogres3  has  been  made  with  the  masonry  work. 
The  inlet  end  of  the  Fool  tunnel  (that  is,  the  commencement 
of  the  aqueduct  to  Birmingham)  will  also  be  inspected. 

The  train  will  afterwards  proceed  to  the  junction  near  the 
corporation  stables,  and  will  be  shunted  back  to  tho  maiu 
dam  at  Caban  Cocli,  where  one  of  the  culverts  through  tho 
dam  is  practically  linishod,  and  where  a  considerable  amount 
of  mtisonry  has  been  built. 

The  ji.Trty  will  then  be  taken  down  to  the  suspension  bridge, 
and  proceed  to  the  Elan  village,  which  has  been  erected  hy. 
the  corporation  for  the  .iccommodation  of  the  workmen.  An 
inspection  will  bo  made  of  the  baths,  washhouses,  canteen, 
sewerage  arrangements,  Ac.  An  opportunity  will  be  given 
for  a  wash. 

The  inspection  will  probably  conclude  about  4.30  o'clock, 
when  Mr.  Mansergh  has  kindly  undertaken  to  entertain  the 
members  at  a  cold  dinner,  to  be  given  in  the  recreation  hall. 

Tho  oiientruck  train  will  (subject  to  permission  from  tho 
Cambrian  Rnilw.ay  Company)  bo  taken  into  Khayaderstation  to 
meet  the  7.1  p.m.  train  for  Shrewsbnry,  where  it  is  timed  to 
arrive  at  9. .50  p.m. 

The  visit  is  intended  for  members  of  the  association  only, 
and  no  visitors  will  be  allowed  to  attend. 

Slembers  who  proposn  to  be  present  are  particularly  re- 
quested  to  fill  up  and  forward  the  prescribed  form  to  the  hon. 
district  secretary  not  later  than  Friday,  the  20th  day  of 
August,  in  order  that  the  necessary  arrangements  may  be 
made.  No  applications  for  attendance  will  be  received  after 
this  date. 

A  reduced  railway  fare  will  probably  be  obtained  for  tho 
journey  from  Shrewsbnry  to  Kliayader  and  back,  and,  as  a 
certain  number  of  passengers  must  be  guaranteed  to  the  rail- 
way company,  members  who  send  in  the  attendance  forms 
and  do  not  attend  will  be  expected  to  eonlribute  their  pro- 
portion to  any  deficiency  which  may  arise  owing  to  the  mem- 
bers travelling  not  reaching  the  number  guaranteed. 

As  tho  district  to  bi'  visited  is  in  a  wot  portion  of  the 
county,  members  are  recommended  to  provide  themselves 
with  waterproofs  and  strong  boots,  and  not  to  wear  silk  hats. 

J.  S.  PiCKEHINO,  A.M.I.C.E.,  TMO.VAS  COLK,  A.M.I.C.E., 

Hon.  District  Secretary,  Secretary, 

Council  Offices,  11  Victoria-street, 

Nuneaton.  Westminster,  S.W. 


A    PERTHSHIRE    DRAINAGE    SCHEME. 


age.  Acoordiug  to  the  reijort  the  di^inage  of  Comrie  is  a 
matter  of  considerable  difficulty,  owing  to  the  detached 
nature  of  the  district,  and  alao  owing  to  the  low  lerel  of  some 
portions  of  the  roads.  The  site  selected  for  the  sewage  dis- 
posal works  is  the  ground  immediately  to  the  east  of  Comrie 
railway  station,  and  lying  lietwc-en  the  railway  and  the  north 
bank  of  the  river  Earn.  The  main  outfall  sewer  from  the 
gasworks  to  this  point  will  be  l.^iin.  in  diameter,  carried 
under  the  bed  of  the  river  Lednock  by  means  of  a  cast-iron 
syphon.  The  system  of  sewage  dis|K>sal  rocommemled  is  that 
of  "  ilownward  filtration "  through  land  specially  prc]>ared 
for  the  purpose.  This  is  the  systeni  which,  Mr.  Copland 
says,  has  been  in  successful  operation  for  a  long  period  of 
years  at  Forfar  and  at  a  large  numlx-r  of  places  in  Rngland, 
and  which  he  has  carried  out  at  Kirkintillorh  and  Catrine. 
One  of  the  chief  advantages  of  this  syj^tem  is  tVml,  whilst  it  »e- 
cures  an  onobjectionable  eftlucnt,  it  can  be  carried  on  without 
any  annual  charge  on  the  rates,  the  crops  raised  on  the  filtra- 
tion beds,  if  projjerly  worked,  b<ing  sufficient  to  pay  nny 
charges  involved  in  planting  and  eullivating  the  land.  Mr. 
Copland  estimates  tho  cost  of  the  proi>o8ed  works  at  £3,800 
exclusive  of  land,  or  including  land  at  £3,G0<i,  the  annusl 
charge  to  cover  interest  and  repay  principal  sum  in  thirty 
years  being  estimated  at  a  rate  of  Is.  per  £1.  The  report 
was  remitted  to  thi>  Public  Health  Committee  and  the  Comrie 
Parish  Council. 


BIRMINGHAM  NEW  BATHS. 


In  accordance  with  a  recommendation  of  their  Baths  and 
Parks  Committee,  the  Birmingham  Corporation  have  approved 
plans  for  a  new  suite  of  public  baths  for  Small  licath,  which 
it  is  proposed  to  erect  on  land,  already  secured,  adjoining  the 
free  library  in  Green-lane.  The  elevation  of  tho  pmj>oscd 
building  conforms  in  character  and  style  to  the  branch  library. 
The  first-class  swimming  bath,  which  will  bo  on  the  south 
side  of  the  building,  will  measure  100  ft.  from  front  to  back 
and  about  60  ft.  in  width.  The  water  area  of  the  swimming 
bath  will  be  81  ft.  by  33  ft.,  and  will  have  a  graduated  depth 
of  from  4ft.  Gin.  at  the  shallow  end  to  7ft.  at  tho  deep 
end,  and  will  contain  about  90,000  gallons  of  water.  The 
promenades  on  each  of  tho  four  sides  of  the  bath  will  be  about 

7  ft.  6  in.  wide,  fitted  on  two  sides  and  at  one  end  with  forty. 
four  dressing-rooms.  In  addition,  a  separate  room  will  bo 
provided  for  the  use  of  swimming  clubs.  A  public  gallery  or 
balcony  will  be  constructed  immediately  over  tho  dressing- 
rooms  on  both  sides  and  one  end  of  the  bath,  with  separate 
stairs  and  entrance  from  the  first-class  corridor  leading  thereto. 
The  sccond-daes  swimming  bath  on  the  north-east  side  of  tho 
establishment  will  measure  about  97  ft.  from  front  to  back 
and  about  -17  ft.  in  width.  The  water  area  will  be  tho  s.tme 
as  the  first-class  bath,  and  the  promenades  on  each  side  will 
bo  about  7  ft.  0  in.  wide,  but  there  will  be  no  dressing-rooms, 
as  seats  will  be  ti.xed  against  the  walls,  with  partitions  between 
each,  giving  accommodation  for  about  123  persons  at  one  time. 

The  men's  first  and  second  class  private  baths  are  placed 
between  the  two  large  swimming  baths.  Each  department 
will  contain  seventeen  private  liath-roomB,  and  will  be  fitted 
up  with  the  most  improved  white  eimmelled  baths  a«d  hot 
and  cold  water  services,  showers  and  fittings.  It  is  proposed 
to  case  the  whole  of  the  Internal  walls  of  tho  establishment 
throughout  with  white  or  tinted  enamelled  bricks,  and  the 
floors  of  the  corridors  and  of  tho  private  balh-rooms  will  be 
laid  in  granolithic  or  mosiac  i>avement,  with  sjiecinl  ribb<ti 
adamantine  tiles  round  the  ]>romcnades  of  the  swimming 
baths  next  tho  stone  kerb,  to  prevent  slijiping.     A  largo  well, 

8  ft.  diameter,  has  already  been  sunk  on  the  site  to  a  depth 
of  120  ft,  and  when  completed  will  roach  a  depth  of  ItJoft. 
below  the  ground  level,  and  a  bore  hole  12  in.  in  diameter 
has  also  been  made  to  a  further  depth  of  4^5  ft,  making  n 
total  depth  of  025 ft.  An  ample  supply  of  water  has  been 
obtained,  equal  to  about  9,00t)  gallons  per  hour,  antl  this  will  bo 
raised  by  special  deep-well  pumping  machinery,  and  discharged 
into  a  cold-water  reserve  tank  capable  of  holding  from  50,000 
to  60,000  gallons  of  water.  The  estimated  cost,  including  the 
well,  is  £25.000. 


APPOINTMENTS  VACANT. 


Mr.  U'.  K.  Coplanil,  (ila.-t.'ow,  recently  subniilied,  iil  a 
special  meeting  of  the  Central  District  Committee  of  the 
Perthshire  County  Council,  a  re|>ort  rolativo  to  tho  best 
■cheme  of  drainage  for  Comrie  and  the  disposing  of  the  aew- 


IxspECTOR  oh  Hli]  iiiN(.«. — .Vugusl  :;isi.  —  Borough  of 
Devonport.     £100.  — Mr.  A.  U.  Pilling,  town  clerk. 

Enoineekino  nRAUouTSMAX. — August  21st. — Borough  of 
Devonport.     £130.— Mr.  .\.  B.  Pilling,  town  clerk. 

ARciiiTECTfiiAL  Dkaidhtsman.  -.Vugust  2l9t. — Borough 
of  Devoupiut.     £180.— Mr.  .\.  B.  Pilling,  town  clerk. 

SfUVKVOR,  InSI'E(  TOR  of  Nl'IRAXCES,  .tc. — .A  ngusi  21»t. — 
Methloy  Urban  District  Council.  £120.— Mr.  Robert  S. 
Wigin,  clerk.  83  Albion-slreut,  Leeds. 

SravKVoB  HE  llKiHWATs. — August  23rd. — .'^oiwion  Rural 
District  Council.  £150.— Mr.  Heriwrt  Taylor,  clerk.  I.ichtiold- 
street,  Wolverhampton. 

Inspector  ok  Xlmsances.— August  2oth. — Lincoln  Cor- 
porotion.     £125. — Mr.  H.  K.  Ilehb,  deputy  town  clerk. 

Adsi.stant  St'RVKYoR. — .\ugusl  2dih. — Whitechkpcl  Dia* 
triot  Board  of  Works.    *».— The  Cleric  -«-.  i    . 
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Road  Foreman. — Anguet  27th. ^Bishop's  Stortford  Urban 
District  Council.     £30.— Mr.  William  Gee,  clerk. 

Road  Foreman. — Augnst  31st.  —  Wandsworth  District 
Board  of  Works.     £2. — Mr.  Henry  George  Hills,  clerk. 

Gas  Manager. — August  3lBt. — Limerick  Corporation. — 
f  30O.--Chairman  of  the  Gas  Committee,  Gas  Office,  Limerick. 

Assi.sTANT  TO  THE  SURVEYOR. — August  31st. — Bromley 
(Kent)  Urban  District  Council.  £70.— Mr.  Fred  H.  Norman, 
clerk. 

Chief  Engineer. — September  1st. — Tyne  luiproTenient 
Commissioners.  £1,200. — The  Seci'etary  of  the  Commis- 
sioners, Berwick-street,  Newcastle-on-Tyne. 

County  Road  Sdrveyor. — September  1st. —  Midlothian 
County  Conncil. — Mr.  A.  G.  G.  Asher,  county  clerk,  County 
Rooms,  Edinburgh. 

Surveyor  and  Sanitary  Inspector. — September  1st. — 
Long  Eaton  Urban  District  Council.— Mr.  E.  Williams,  clerk. 

Highway  Surveyor.- September  4th.— Smallburgh  Rural 
District  Council.  £100,  with  allowance  of  £25  for  a  pony 
and  cart. — Mr.  Fairfax  Davies,  clerk. 

Chemist. —  September  11th. —  London  County  Council. 
£700. — Mr.  C.  J.  Stewart,  clerk,  County  Hall,  Spring-gardens, 
London,  S.W. 


COMPETITIONS. 

BcRr.— August  31st.— Art  gallery  and  public  library,  to  be  erected  at 
the  corner  of  Moss-lane  and  Manchester-road,  at  a  cost  not  exceeding 
£16,000.  £75,  £50  and  £25.— Mr.  J.  Cartwright,  m.i.c.e.,  borough  engi- 
neer. 

Ludlow.— September  1st.— Electric  light  scheme  for  the  borough. 
£20.— Mr.  John  Herbert  Williams,  town  clerk. 

WiiTDso  a. —September  4th.— Scheme  of  sewerage  for  Sunninghill  and 
Sunningdale,  for  the  rural  district  council.— The  Clerk  to  the  Council, 

Battersea.— Septemljer  22ud.— Public  baths  and  waahhouses  to  be 
erected  in  Batcersea  Park-road,  at  the  corner  of  Cringle-street,  for  the 
vestry  of  St.  Mary.  £100,  £50  and  £25.— Mr.  W.  Marcus  Wilkins, 
vestry  clerk. 

MoKECAMBH.— October  Ist. — Improved  and  extended  sewerage  scheme, 
for  the  urban  district  council.— Mr.  Jno.  Bond,  surveyor,  &c. 

Lower  Bebington. — October  1st. — Sewerage  scheme  for  that  portion 
of  the  district  now  drained  into  the  Bromborough  pool,  for  the  urban 
district  council.    £50,  £35  and  £20.— Mr.  Jo-seph  Young,  surveyor. 

LEED^^.— October  8th.— Wholesale  dead-meat  market  and  abattoir. 
£100,  £50  and  £25.— Mr.  Jno.  Harrison,  town  clerk. 

Cardiff.— December  4th.— New  town  hall,  law  courts,  &c.  £500, 
£300  and  £200.— Mr.  W.  Harpur,  m.i.c.e.,  borough  engineer. 

Lewisham. — Designs  for  two  libraries  (with  caretaker's  room),  pro- 
posed to  be  erected  at  Lewisham  and  Forest  Hill,  at  a  cost  not  exceed- 
ing £4,000  each.    £26 6s. —Mr.  Edward  H.  Oxenham,  vestry  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Dewsbcey.— Auj^st  2l3t.— Paving,  Bagging,  .Sc,  of  Gladstone-street, 
Leatham-street,  Deformstreot  and  Russel-street.— Mr.  Q.  Trevelyau 
Lee,  town  clerk. 

Halifax. — .\ugust  23rd.— Limestone  asphaltinpf  in  the  People's  Park. 
Mr.  Edward  R.  S.  Kscott,  borough  engiueer. 

Dekbt.— August  23id.— Brickwork  for  six  retuse-destnictor  cells.— 
Mr.  R.  J,  Han'ison,  borough  engineer. 

RoMPORD.— August  23rd. — Extension  of  pipe  sewers  and  construction 
of  outfall  works  at  Homchurcb,  for  the  rural  district  council. — Mr.  J. 
Simmons,  m.i.c.e.,  1  Prince's-street,  Doncaster. 

SrsBor.T-o.x-TmMEs.— Augnst  23rd.  — Engme  house,  ic,  for  the 
urban  district  council. — Mr.  John  Anstie,  engineer,  17  Victoria-street, 
Westminster,  .S.W. 

Stevenage. — August  23rd. — Broken  Guernsey,  Leicester  or  other 
gi-anite,  for  the  urban  district  council.— Mr.  W.  Onslow  Times,  clerk. 

Birmingham.— August  24th.— Forming,  metalling,  kerbing,  Jkc,  the 
footpaths  in  Couchraau-road,  Upper  Saltley.— Mr.  John  Price,  city  sur- 
veyor. 

Bhixham. — August  24th, — Enlargement  of  the  flsh  market,  for  the 
urban  district  council.—Mr.  Wm.  B.  Spark,  clerk. 

Liverpool.- August  24th.— Chimney  shaft  for  the  new  refuse  de- 
structor at  Cobb's  Quarry,  Kverton.— The  City  Engineer. 

SouTHOWRAM. — August  24th. — Dross,  for  the  urban  district  council. — 
Messrs.  Godfrey  Rhodes  i:  Evans,  Commercial  Bank  Chambers, 
HaUfax. 

Blackpool.— August  21th.— Sewers,  ic— Mr.  J.  Wolstenholme, 
borough  surveyor, 

Neath. —  Augnst  2oth.— Water  extensions,  for  the  rural  district 
conncil. — Mr.  W.  E.  Clarson  Thomas,  A. m.i.c.e.,  engineer. 

Lanchestbb. — August  25th, — Sewerage  works,  for  the  rural  district 
council. — ilr.  J.  E.  Parke,  a. m.i.c.e..  Post  Otflce  Chambers,  Newcastle. 

Cablislk, — August  25th. — Two  Adam's  CO-gallon  flush  tanks,  Ac,  for 
the  rural  district  council. — The  Clork. 

Rhigos. -August  26th.— Widening,  Ac,  of  the  road  near  Heolddu  Isaf 
farm,  liargoed,  for  the  rural  district  council. — Mr.  William  Bevan,  sur- 
veyor. 

RusHDES.- August  2.)th.— Street  works  in  Griflith-streel  and  West- 
street,  for  the  urban  district  council.—Mr.  William  Pare,  surveyor. 

LiNCHHsTER. — August  2oth.— Sewerage  works,  for  the  rural  district 
council. — Mr.  J.C.  Purko,  a. m.i.c.e.,  surveyor. 

RocHSALE. — August  25th. — Draining  and  sewering  work  in  Hume- 
street. —Mr.  James  Leach,  deputy  town  clerk. 

MinDLEBB HOUGH. -August  20th.— Coiicrote  flags  and  kerb. — Mr.  Frank 
Baker,  borough  engineer. 

AsnlNGT0M.—Aiigust2Cth.— Concrete  footpath  at  New  Hirst,  for  the 
urban  district  council. — Mr.  Alex,  Wood,  surveyor. 

WiLLBHHALL.— August  2Gth. — Builfiiugs  Kud  boundary  walls  at  the 
now  cemetery,  Bentley.  for  the  urban  district  council.— Mr.  Charles  J. 
Joukiii,  A. M.I.C.E.,  engineer  aud  surveyor. 

CoLKB.— August  20th. —Refuse  destructor  works.— Mr.  T.  H.  Hartley, 
borough  surveyor. 

MiDDLESBuouoB.— August  26th.— Concrele  flags  and  kerb.— Mr. 
Frank  Baker,  borough  ougiiioer. 

•  Kiko8tok-oh-Thames.— August  28th.— Kxtousion  of  the  oleclric  light 
buildings.— Mr.  Harold  A,  Winsor,  town  clerk. 


Wood  QREtir.— August  2;th.— Making-up  Brook,  Lawton,  Silsoe  and 
Thorold-roads.— Mr.  C.  J.  Gunyon,  surveyor  to  the  urban  district 
council. 

Beiohtom.— August  2?th.— Groynes,  4c.,  on  the  Maderia-road  fore- 
shore.—Mr.  Francis  J.  C.  May,  m.i.c.e.,  borough  surveyor. 

GLAMOEGAif. -August  27th.— New  police  stations  at  Mardy  and 
MerthjT  Vale,  for  the  county  council.—Mr.  T.  Mansel  Fmnklin,  clerk. 

Mahchestee.— August  27th.— Oatch  pits,  ic,  at  the  sewage  outfall 
works,  Davyhulme.— The  Oity  Surveyor. 

Radclifpb.— August  2Sth.— Various  sewer  works,  lor  the  urban  district 
council, — The  Engineer  to  the  Council. 

Hetwood.— August  28th.— Paving,  kerbing.  channelling,  ic,  of 
Gore-street  and  Lord-street,  Heap  Bridge.— Mr.  J.  Ainsworth  Settle, 
A.M.I.O.B.,  borough  surveyor. 

LiTTLEHAMPTOK.— August  28th.— Fliuts,  for  the  urban  district  council. 
Mr.  Arthur  Shelley,  clerk. 

CLATTOK-LE-MooES.-August  28th.— Paving  works  in  Lower  Barnes- 
street  and  Whalley-roatl,  tor  the  urban  district  council.—Mr.  James 
Smith,  clerk. 

Llandapp.— August  28th.— Sewerage  works,  for  the  urban  district 
council.- Mx.  W.  Eraser,  a.m.i.c.e.,  engineer,  17  Queen's  Chambers, 
Cardiff. 

DaoTLSDBW.— August  2Sth.— Sludge-press  house,  for  the  urban  district 
council. — Mr.  Wm.  Curry,  engineer. 

BLACKBUBjf.- August  28th.— Alteration  aud  extension  of  the  elec- 
tricity works  in  Jubilee-street,  for  the  corporation.- Mr.  E.  M.  Lacey, 
consulting  engineer,  10  Delabay-streot,  Westmmster,  London,  S.W. 

New  MALuESf.— August  2'*tli.— Various  road  materials,  &c.,  for  the 
urban  district  council.—Mr.  Thomas  V.  H.  Davidson,  surveyor. 

Derbt.— August  30th.— Dynamos,  ic,  for  the  corporation.— Mr.  J. 
E.  Steward,  engineer,  electric  lighting  station. 

Hekdom.- August  30th.— Broken  ironstone  slag,  for  the  urban  district 
council.—Mr.  S.  Slater  Grimley,  sui-veyor. 

PEifARTH.— August  30th.— Private  street  improvement  works,  for  the 
urban  district  council.—Mr.  Edgar  I.  Evans,  a.m.i.c.e.,  surveyor. 

TEsnERiNG.— August  30th — Various  sewers,  for  the  rural  district 
council.— Messrs.  Fredk.  Beeslcy  &  Son,  engineers,  11  Victoria-street, 
Westminster,  London,  S.W. 

New  Hunstanton.— August  31st.— Alterations  and  extensions  at  the 
main  sewage  outfall,  for  the  urban  district  council.—Mr.  J.  C.  Walker, 
surveyor. 

UxBBiDOB.- August  31st.— Fire-escape  house,  for  the  urban  district 
council.—Mr.  William  Garner,  clerk. 

Saltcoats  (Scotland).— August  31st.— Galvanised  steel  buckets,  for 
the  commissioners.- Mr.  James  Campbell,  town  clerk. 

WiTNET.—  August  31st.—  Sewerage  works,  for  the  urban  district 
council.—Mr.  C.  Nicholson  Lailey,  cn<;ineer,  16  Great  George-street, 
Westminster,  S.W. 

Wehblet.— September  1st.— Sewerage  works,  for  the  urban  district 
council.—Mr.  Claude  L.  Whitehead,  engineer. 

King's  Ltnh.— September  1st.— Outfall  sewer.— Mr.  E.  J.  Silcock, 
borough  engineer. 

Gainsboeouqh.— September  Ist.- Waterworks  extension,  for  the 
urban  district  council.—Mr.  H.  Riley,  engineer  and  surveyor. 

Atlesbuet.— September  1st.— Sewering,  paving,  4c.,  St.  John's- 
road,  for  the  urban  district  council.—Mr.  J.  H.  Bradford,  surveyor. 

East  Moleset.— September  1st.— Kentish  flints,  for  the  urban  dis- 
trict council.— The  Surveyor. 

Shrewsburt.— September  2nd.— Engine  and  boiler  houses,  4c.,  at 
Coleham,  for  Ihe  corporation.  —  Messrs.  J.  Taylor,  Son  &  Santo 
Crimp,  engineers,  27  Great  George-street,  Westminster,  S.W. 

Leith  (Scotland).— September  4th.— Pubhc  baths  at  Great  Junction- 
street. —Mr.  T.  B.  Laing,  town  clerk. 

Bakewell.— September  4th.— Drainage  works,  for  the  rural  district 
council.— Messrs.  Sterling  4  Swann,  engineers.  Town  Hall,  Chapel-en- 
le-Frith,  via  Stockport. 

Tiverton.- September  oth.— Reservoir  at  the  waterworks  at  Brad- 
ninch,  for  the  rural  district  council.- The  Clerk. 

East  Moleset.— September  Oth.- Various  sewers,  for  the  urban  dis- 
trict council. — Mr.  John  Stevenson,  surveyor. 

Ledbdut. —September  Oth.— Construction  of  a  reservoir  and  extension 
of  water  mains,  for  the  urban  district  council.—Mr.  R.  K.  W.  Berring- 
ton,  engineer,  Wolverhampton. 

Shorkditch.— September  7th.— Sewer  in  Panshaw-street,  from  Hox- 
ton-street  to  Short-street,  for  the  vestry.- Mr.  J.  Rush  Dixon,  a.m.i.c.b., 
vestry  engineer  and  surveyor. 

Geavesekd.— September  7th.— New  police  cells,  4c.— The  Borough 
Surveyor. 

Hektfoed.— September  Sth.— Laying  of  cast-iron  water  mains.— Mr. 
J.  Henry  Jevons,  a.m.i.c.e.,  borough  surveyor. 

Heetpoed.— Septenibsr  8th.--Paving,  4c.,  works  in  Railway-place.— 
Mr.  James  H.  Jevons,  a.m.i.c.e.,  borough  surveyor. 

Cambbewbll.— September  I3th.— Wrought-iron  railings,  4c.,  for  the 
public  hbrary.  Lordship-lane.- Mr.  O.  S.  Brown,  vestry  surveyor. 

HoBNsET.— September  13th.— Hardwood  paving  in  Stroud  Green-road, 
Finsbury  Park,  for  the  urban  district  council.—Mr.  E.  J.  Lovegrore, 
engineer. 

Hoensei-.- September  13th.— Various  sewers  and  road  works,  tor 
the  urban  district  council.—Mr.  B.  J.  Lovegrove,  engineer. 

Freebridge  Lynn.— September  10th.— Bridge  over  the  river  Nar,  at 
Castleacre.- Mr.  James  Samuel  Culham,  highway  surveyor,  Grimston, 
King's  Lynn. 


TEN^^RS. 

TEDDINGTON.— For  the  reconstruction  of  Church-road,  for  the  urban 
diKtrict  council.— Mr.  M.  Ilainsworth,  (surveyor.— 

„  ,  Roftdwrty.  Tar  Paving, 

Lawrence  &  Thacker,  Upper  Tooting     £3,55-1  £385 

S.  Kavnnagh,  Surlnton        3,4H  357 

W.  Adamson,  Kingston-on-Thfimea        3,316  291 

T.  Adama,  Wood  Crrceu        ...         ...         ...         ...         3,275  321 

T.  Free  &  Sous,  Maidenhead         3^230  267    - 

W,  Wade.v,  -Stoke  Newitigton        2,'973*  650 

A.  J.  Uobmnn,  South  Bermnndsey  ' —  260 

J.  Wainwright,  Shepton  Mallctt ...  —  231* 


SLOUGH.— For  a  sewer  in  Wiudsor-road,  for  the  urban  district  eouu- 
cil. — Mr.  "W".  White  Cooper,  surveyor  : — 

Free  &  Son,  Maidenhead     £■137 

H.  R.  Atkins,  .glough           [[[  355 

T.  Turner,  Blacks  ater        ...        ..|  3^(1 

Swaker,  Chiswick      '  '  3j2 

H.  Bowyer,  Slough '*'        ['\  2f4 

Ketteringham,  Twyford      *  '  291 

J.  Deverill,  Slough* ].]  28O 

C.  Summers,  Slough "*           [  276 

J.  Porter,  Queen  Victor ia-btreet .''        ""  2«S 
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■JKW  WINCHESTER.— For  a  careuik«r'«  lodge  »t  th«  i«olation  hospital, 
for  the  rural  dUtriot  coanoil.— Mr.  \V.  F.  Y.  Uolinenz,  surreyor  :— 

r.  Grace,  Winchester  -     £30& 

fi.  Whit«,  WinchMler  373 

C.  A.  Huichinge,  Winchentcr*  SW 

Sun'cyor'e,  oatimatc,  £303. 


CARDIFF.— For  a  dwarf  whII  and  raHincs  rouad  St.  John's  church- 
yard.—Mr.  W.  Uarpur,  M.T.i.t..  horou^h  engineer;— 

.1.  AUan,  r»rdiff      fl.^'S 

S.  Shepion  *  Son,  CurdiH  l,S2l 

E.  Turner  *  Sous.  Cardiff*  l,UO» 


BBCCLKS.— For  the  mtikiOK-ap  of  D«nm»rk-road.— The  Borouffh  3ur. 

vcyor :— 

R.  Clnrk,  Norwich  tOO) 

K.  W.  Uindes,  llccclcs  50l> 

C.  Rai:kham,  Norwich         *"<* 

B.  N.  Glenny,  Colchester* 


470 


BIGGESWADE.— For  layina  various  pipe  scwere,  for  tin'  rural  dutrict 
couucil.— Mr.  John  W.  B.  Rookc,  surveyor: — 

.W.  Wa<lc.  St.  Xeots     .                                         £333 

"Bartle  i  Son,  Dotton,  BccU.  2»7 

M.  S.  KitlcrinKham,  EnficM  279 

J.  Jackson,  London*.  27S 

Enf;iiiccr*b  cbtimalc,  £320. 

NOTICES. 

Thk  Surveyor  and  Mumcip.il  and  County  Enginkek 
may  be  ordered  direct,  through  any  of  Meaan.  Smith  Sf"  Son's 
book-stalls,  or  of  any  newsagent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copiea  fcv  posf  must  in  all 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  postage)  is  as  follows: 
Twelve  Six  Three 

Months.  Months.  Months. 

United  Klugdom  ISs.        ...        7s.  6d.        ...        33. 9d. 

Continent,  the  Colonies,  India, 

United  States,  Ac 19s.        ...       98.  fld.        ...       -hi.  9d. 

The  International  A'eii's  Company^  83  and  85  Duane-street, 
Kew  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  ilontreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Tbe 
SCRVEYOR.  A  thin  paper  edition  ia  printed  for  circulation 
abroad. 

EDITORIAL,  PDBLISIUNG   AM)  ADVERTISEMENT  OFUCES     : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  FLEET-.STREET. 

LONDON,  E.C. 


APPOINTMENTS  OPEN. 

COUNTY  COUNCIL  OF  SALOP. 
Thu    Roods   and    Brid);e!s    (Jommittce    of    tbu    CuQnty 
Coancil  of  Salop  are   prepared  to  receive  applications  from 
qualiticd  persons  for  iho  post  of   Divisional   Surveyor  for  the 
nortli-westcrii   ilivision   of  the  cnunty.  now  vacant.      Salary. 

£150  per  annum,  rising  by  annual  i:    '-  of  flout  1:180. 

Candidates  required  to   provide    .■  :,nr«f  and  trap, 

and  must  be  botwcen  the  ages  of  t\  ind  forty. 

Applicariuns  mn8t  be  delivercit  not  later  than  Thursday, 
the  16th  September,  1897. 

A  list  of  the  duties  of  the  ofGce  and  all  other  information, 
also  a  form  of  application,  can  be  obtained  on  and  after 
Friday,  the  20th  of  August,  from 

E  C.  PEELE. 
Clerk  to  the  County  Council  of  Salop. 

Shire  Hall,  Shrewsbury. 
8th  August.  1897. 

rPYNE  IMPROVEMENT  COMMISSION. 

-•-  The  Tyne  Improvement  Commissioners  are  about  to 
appoint  a  Chief  Engineer  over  tlicir  various  'i' r  nvr-i  and 
dock  works,  in  succession  to  the  lute  Blr.  P.  J.  t.. 

Applications  from  candidates,  with  recent  i.  ^md 

references,  will  be  received  up  to  let  September  ntii,  and 
should  be  addressed,  under  cover,  to  the  Secretary  of  the  Com- 
missioners, Bewick-street,  Newcastle-upon-Tyne,  and  marked 
"  Engineer." 

The  Encrineer  will   be  responsible  for   the  designing  and 
cxocntion  of  all  the  engineerinir  works  of  the  commissioners. 
He  will  devote  himself  exclusively  to  the  service  of  the 
Commissioners  and  reside  in  the  district. 
The  salarv  nill  be  £1,200  per  annum. 

Each  candidate  will  be  required  to  state  his  age,  qaalihca- 
tions  and  previous  experience,  especially  his  experience  in 
conducting  harbour  and  sea  engineering  works,  and  whether 
on  his  sole  responsibility  or  through  the  agency  of  a  con- 
tractor. 

(By  order) 

E.  URWIN, 

Secretary. 
Tvne  Improvement  Commis-iion  Offices,  Newcastle-on-Tvne. 
29th  July,  1897. 


SLWACL   HAlStO 


FOR     RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO,, 

5  &  7,  OLD  QUEEN  STREET, 

WESTMINSTER,  LONDO!^. 


SEWAGE    AUTOMATICALLY 

.9 


SEWAGE  LIFT. 


SEWACL    TO    St    RASCO 


Makers  of 

FLUSHING  SYPHONS, 

SLUICES,  &c. 


GREEK'S   PATENT  TRUiNVERT   PIPE. 


To   piif    it    sliortly.   (his    pipe    Hponiv.-;    true 
alignment  of  invert,  increased  strength  in 
tlie  socket,  three  gas  and  water-tight  con 
uections  at  every  joint,  iui>l.  while  nW 

for  a  sliyrht  suttli-inoiit  wliun  first  laiil,  fu: 
absolutely  rigid  joint  diivctly  the  tcmcnt  .-tci.s 


AA-  H>>1,..    t\,r   puuiinj^   in  crnicut  or  coin- 
|K.-  Iin-.. 

Bli — ciircuiiihcuod  an  1  LsugiUcncd  Socket. 


nd    W.\tor-Tu;H«    J;-?-,    ca«i)y    made 

ndcr  wratL-r. 
p  AMcnn^cnt  of  Invert. 
3.-  Socket    tho    atrcnirost    part    of    tho    |)lptt 
No  special  junction*  rcauircJ, 


-T  rompoAiiion. 
v  puoituiii. 


GATES    &    GREEN,    Ltd.,   Halifax, 
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TTRBAN 


OF    LONG 


DISTRICT    COUNCIL 

EATON. 

The  Coancil  ai-e  pre])ared  to  receive  applications  for  the 
olBcea  of  Surveyor  and  Sanitary  Inspector  for  their  district. 

The  person  appointed  will  have  to  undertake  both  offices 
and  to  devote  his  whole  time  to  tiie  service  of  the  Council, 
and  reside  in  the  town. 

He  will  be  required  to  superintend  the  works  of  water 
supply,  sewage  and  drainage  works,  and  highways,  and  to 
perform  all  the  duties  of  Surveyor  and  Sanitary  Inspector 
under  the  Public  Health  Acts  and  the  by-laws  of  the  Council. 

The  Council  will  provide  offices. 

The  population  of  the  town  is  about  12.000,  and  the  rate- 
able value  £46,805. 

The  duties  to  commence  on  or  before  the  1st  January,  1898. 

The  appointment  will  be  made  subject  to  the  approval  of 
the  Local  Government  Board,  and  if  so  approved  will  be 
determinable  by  three  months'  notice  on  either  side. 

Canvassing  members  of  the  Council  will  disqualify  candi- 
dates. 

Applications,  in  handwriting  of  candidates,  statint;  .-ige, 
qualifications,  experience  and  salary  required,  accompanied 
by  three  recent  testimonials,  to  be  sent  to  the  undersigned, 
marked  "  Applicncions  for  Office  of  Sm-veyor,"  by  the  1st  day 
of  September,  1897. 

Dated  this  5th  day  of  August,  1897. 

E.  WILLIAMS, 

Clerk  to  the  Council. 

District  Council  Offices,  Lonj 


COMPETITION. 


Eaton. 


T  OWER  BEBINGTON  URBAJ^  DISTRICT 
-*-^  COUNCIL. 

The  Urban  District  Council  of  Lower  Bebington,  in  the  county 
of  Chester,  are  prepared  to  receive  designs  for  a  scheme  of 
sewerage  for  that  portion  of  their  district  now  being  drained 
into  the  Bromboroagh  Pool,  and  they  offer  premiums  of  £nO, 
£35  and  £20  for  the  schemes,  if  deemed  of  sufficient  merit, 
placed  first,  second  and  third  respectively,  all  designs  be- 
coming the  property  of  the  Council. 

An  engineer  of  repute  will  be  appointed  to  adjudicate  upon 
the  designs. 

A  plan  of  the  disti-ict,  showing  the  present  system  and 
outfall  of  sewage,  and  conditions  of  competition,  can  be 
obtained  at  the  offices  of  the  Law  Clerk,  situate  at  5  Castle- 
street,  Liverpool,  upon  payment  of  a  fee  of  1  guinea, 
which  will  be  returned  on  receipt  of  a  bonci-fide  design  or 
scheme  of  sewerage. 

All  designs  must  be  sent  in,  addressed  to  the  Law  Clerk,  5 
Castle-street,  Liverpool,  endorsed,  "  Design  for  Sewerage 
Scheme,"  on  or  before  the  1st  day  of  October.  1897. 

The  Council  reserves  to  itself  the  right  to  extend  the  time 
within  which  designs  may  be  sent  in,  if  it  thinks  fit  so  to  do. 

THOMAS  SPROAT, 

Law  Clerk. 
Law  Clerk's  Offices. 

5  Castle-street,  Liverpool, 

18th  August,  1897. 


GALVANIZED 


IRON 


FERRIC. 

THE   P'reciisitant. 


FRED-^BRABYJtC? 


FITZROY  WORKS 

352 TO  3G4  EusTOM  R? 
TONDQNj 


y>»BlM 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 

tradTIiark     63    FORE    STREET,    LONDON,    E.G.,    and    Branches. 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 
OOMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glass  01  all  la:ids  iuver«l  by  the  Policies  of 

llii^  L'i'!n]-i,ui'  . 
MODLRATL  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  Premium j  returned  every 

SIX  years  in  cases  where  do  claim  has  arisen. 

Applications  for  Agencies  invited. 

Liberal    Terms    lor     Business    Introduced 


BARROW     LEME 

(Blue  Lias  Hydraulic) 

PORTLAND  GEMENT 

And  PATENT  SELENITIC  CEMENT. 

De]ivere('  tc  nil  parts  of  ihe  Kingdom. 
Offices  :    1    St.    Martin's,     Leicester. 

Works:  Bunow-on-Soar.  nv.  LoiiE;hboroueh. 

JOHN  ELLIS  &  SONS,  Ld. 


i!n,is:i*i.  ..vEi:  hai-f  a  cEyxuET. 


LLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED     ]N      BKST     STYL?;     AND     WITH     CUliAT     EXPEDITiON     BY 

PARTRIDGE    &    COOPER, 

ARCHITECTS'    AND   SURVETORS'    LITHOGRAPHERS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C, 

LIBERA!    niSCOlTXTS,  ACCORPIXG  TO  ARRANGEMENTS. 


EASTWOOD  8c  CO.,  Limited. 

iroiu!     Office:      BELVKDERE     ROAD,    LAMBETH,     S  E. 

BRICKS.   LIME.    CEMENT 

In  any  Quantities.        For  Prices  apply  tc  above  address. 
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TENDERS   WANTED. 


VJ-'STRY  OF  CaMBERWELL.  LOXDOX 

'    TO  BUILDERS,  CONTRACTORS,  IRONWORKER* 

AND  OTHERS. 
The  General  Pnrpoaes  Committeo  of  this  Vestry  will  moBt 
at  the  Vestry  Hall,  Peckham-rond,  Camborwell,  on  Monday, 
the  13th  Soptcmbrr  prox.,  nt  7  o'clock  in  the  evening  precisely, 
to  receive  tenders  for  sapplyinp  and  lixiiiL'  Wrouglit-Iron 
Railinc;  and  Gates  and  Building  Dwarf  Walls  and  Piers  to 
same  at  the  Public  Library,  Lordship-lane,  in  a<cordance 
with  drawings  and  specifications  prepared  by  the  Architect, 
Mr.  Chiia.  Barry. 

Mi  particulars  can  be  obtained  and  the  plan  seen  on  appli- 
cation to  Mr.  O.  S.  Brown,  Surveyor  to  the  Vesiry,  Vestry 
Hall,  Camberwell,  on  and  after  Monday  next,  the  23rd  inst. 

The  Vestry  does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 

The  contractors  or  their  agents  are  reqnired  to  be  present 
at  the  time  first  above-mentioned. 

Persons  tendering  mnst  comply  with  the  conditions  a« 
regards  rate  of  wages  and  hours  of  labour  as  contained  in  the 
form  of  contract. 

(Bv  order) 

■  C.  WILLIAM  TAGG, 

Vestry  Clerk. 
Vi'Strv  Hall,  Camberwell. 

16th  August,  1897. 

RBAN  DISTRICTCOUNCIL  OF  ENFIELD. 

TO  CONTRACTORS. 
The  Council  innte   tenders   for  making-np  the  following 
private  streets  witliin  their  district — ri:. : — 
ViM;i._'e.ro:Ml,    Hn-^li  Mill  Park. 


Wellington-road,  Bosh  Hill  Park 
Private-road,  Bush  Hill  Park. 
First-avenne,  Bush  Hill  Park. 
Second-avenue.  Buth  Hill  Pork 
Fifth-avenue,  Hush  Hill  Pork. 
Sixth-avenue,  Bnsh  Hill  Park. 
Main-avenue.  Bush  Hill  Park. 
East-crescent.  Rush  Hill  Park. 
Durant's-road,  Ponders  End. 
Nag's  Head-road,  Ponders  End. 
Fairfield-road,  Ponders  End. 
Kastfield-road,  Enlicid  Highway. 
BcU-lane,  Enfield  Hiiihway. 
Canonbury-road,   Baker-slreet. 
Lower  Gordon-road,  Chase  Side. 
Plans  and    specifications  can  be  seen,  forms  of  tender  and 
all  information  obtained,  on  application  to  Mr.    R.  Collins,  at 
this  office,   any  day  except   Saturday,  between   the   hours  of 
9  am.  and  5  p.m. 

Separate  tenders  for  each  road  (on  forms  supplied  only)  to 
be  sent  in  to  me  not  later  than  noon  on  Wednesday,  the  1st 
day  of  September  next,  endorsed  "  Tender  for     .     .     ." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

T.  W.  SCOTT, 
Court  House.  Enfield.                          Clerk  to  tho  Council. 
19th  August,  1897. 

LEDBURY    URBAN     DI.STRICT     COUNCIL. 
RESERVOIR  AND  WATERWORKS. 
The  Ledbury  Urban  District  Council  are  prepared  to  receive 
tenders  for  the  construction  of  a  Covered  Reser\oir  and  Ex- 
tension  r»f  Water  Mains. 


IlVIl>ROVB2D        DRAIN        CI-INOIVIETER. 


•■t  ^ 


THIS  D 
instr 


yrr??  _  jyd 


PRICE  : 


Drain  Clinometer,  which    is  .1    tboroughty  wellinaile  an.l  rrliablt 
runit-nt,  is  intondetl  lorlhf   use   of   Buildt-rs.    Mt-tiit-al    <  id  .r-   ..1 
liealtli,  Sanitary  lnsp<-<'torfl  and  othfrs  for  t<*stingthe  i'ope  > 
The  arc  is  fixed  at  the  extreme  end  of  the  Clinorat  ter  k>  .. 
cloi^e  reading  and  distim-t  graduation,  and  is  divided  on  one  i  .^  ,...^- 

and  quarter  degree.^,  and  on  the  other  edge  to  gradieDt«  of  1  iu  ^\i,  1  mou,  I 
in  10.  1  in  ^,  1  in  t50.  1  in  70  and  1  in  80. 

The  adjustment  is  by  means  of  a  nut  and  bolt,  working  aj^intt  a  tpir^l 
spring.    The  "Bubble"  is  ground  and  divided. 

The  Clinometer  is  matle  of  tvhk  and  nicely  finished,  and  mea«ur» 
12.}y2}xlins. 

-.  £1  2s.  6d.:    With  Magnetic  Comra5«i  extra  2s.  td, 
truintnU   unll  le  .<rnf  />■-<?  fr--^  ci    application 


With  Klcctrvim   Fittings.  £1  ?s.  Bd.f    Wiih  lJnt?»  liitii 
SoleMakcrW.  H.  HARL.ING.  Mathematical  Drawing  4k  iRurveying  Instrument  Manufacturer,  47  Flnftbury  Pavement.  Londun,  E.C* 

LEEDS  FIRECLAY  COMPY .  LTD 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT   SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKS. 


BALTIC  'WHARF.  \VATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,   Wonship 
Street,  E.G.  ;   iG  Charterhouse  Street.  EC.  ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N,W. 

THE    PASTEUR    chaiviberland    FILTER" 

[I]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  ,ill  water  borne  diseases.    2  Is  the  ONLY  FILTER  which  does  so 


MiOE  TO  WORK  with  or  without  Pressure,  and  to  give  any  required  ouljiut 


N«>.  316 &  3161.  TnpFilt.  , 
with  Knrthmvr  orfrysl.il 
Reservoir.  KromSt  6<.-ai;b. 


TaBtr    Tn  1 1 n 

No.  LI'  ' 

From  31  6 

Aole  Licencees  and  Makers 


NON-PRCBBUHC    CltTKHf* 

From  9S  -  fjifli 


o^rRIES  8l  sons,  Ltd 


•THE  UKMDNSTKATKl)  SfAMWUn  «'f  IKHlll.M 
KII.TKATION.       HrUnh  M.uc.il  J.  :,,  n   . 

"A  KKAI.  I'liKVBNTATIVB  OK  WATKK-BOKNK  DIsK.VSK.' 
~/.in~-tt. 

Professor  Sir  HBNKY  K.  HOoCOK  I'l  D  K  U.S..  My»:- 
"  Onliimry  Filters  .'ire  nu  iJtKhl  ^^  nil  .  r  ihjl  rrotpcis 

tlu- \vnti-r'(irllit%cr  Irom  Ihi*  Lit-rnis  Is  tl 

•■TIIK  ONLY    FIUFIl    THK    I'l:.    i  lAN    KKCOM 

MKNll-     H..,,,tal. 

II..  ;.  ,!,  I,  .Vniical  Jourr.nl  Mvr.:  -"THK  PItl.SKNT  STAIK 
HF  TlllN(i>  IS  A  PDBI.Ii  IH.MII  It.  AND  HAS  TO  ANSWKK 
FOR  THK   Loss  OF  M.w 

ProfiMor    K.    UAY   1  \  F.R.S.,  Biyf  r— "  OrJlniry 

ttuuK'stIc  nitcrft  art'  wor*.    : 

"At    I.iickn..«    I  .n 

AuKii.'.t.  I>9I,  III  «.  I  L 

On  offl.-i.il  111.,  -xw  x:  1" 

u«p  of    1-  .. 

"W  ■   rn  applirxl  ivpbold  (fr»r 

h«i  .11- ,  I     Mil.,  t    .     1  VV»i  (FnrnotV 

■■  .\-  I  In  111. 

Ihrro  \  Ivlnlli* 

(olloniii..  r    ol  W"»i 

(Fnuicei. 

NOTK  -THF  PAbTBlIR  PILTKR  IS  APHLIKH  TO  JW.IW 

QTAXTKHS  OF  THK  FHKNi'H  AKMY 

riic  rrmlls  ol  l.ractlcul  uw  ol  FASTKIM;  ..ii.l  olli.  r  :  .» 

Gorcriini.nl  mil  ..llirr  rcporl*  which  cj»n  l>.  qiioli  .1  '. 

.  147  HOUNDSOITCH.  LONOON,  E.C 
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Drawings  may  be  inspected  and  specifications  and  form  of 
tender  obtained  after  Saturday,  August  14th,  on  payment  of 
5  guineas  (returnable  if  a  honCi-fide  tender  be  made)  on  appli- 
cation at  the  office  of  the  Engineer,  R.  E.  AV.  Berrington, 
Wolverhampton  ;  or  at  the  office  of  Jesse  Garrood,  solicitor. 
Clerk  to  the  Council,  Ledbury. 

Tenders  must  be  delivered,  sealed,  at  the  office  of  the 
undersigned  at  or  before  12  o'clock  noon  on  Monday,  6th 
September  next,  and  endorsed  "  Tender  for  Waterworks." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

JESSE  GARROOD, 

Clerk  to  the  Conncil. 

Ledbury, 

9th"  August,  1897. 

THE      URBAN     DISTRICT     COUNCIL     OF 
WITNEY. 
The  Urban  District  Council  are  prepared  to  receive  tenders 
from  contractors  for  certain  Sewerage  Works. 

The  plans  and  specifications  can  be  seen  and  information 
obtained  npon  application  to  Mr.  C.  Nicholson  Lailey,  f.g.s., 
ASSOC.  .M.iNST.c.E.,  the  Council's  Engineer,  at  his  offices,  16 
Great  George-street,  Westminster,  between  the  hours  of  10 
and  4  o'clock,  on  and  after  Wednesday,  the  18th  inst.,  until 
the  30th  inst. 

Sealed  tenders,  endorsed  "  Witney  Sewerage,"  are  to  be 
delivered  at  my  offices  at  Witney  not  later  than  6  o'clock 
p.m.  on  Tuesday,  the  31  st  inst. 

The  Couneil  do  not  pledge  themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 
F.  J.  D.  WESTELL,  m..\.,  Solicitor, 

Clerk  to  the  Urban  District  Conncil. 
Witney, 
101  h  August,  1897.        _ 

T30ROUGH  OF  SHR,EWSBURY. 

MAIN  DRAINAGE  CONTRACT  No.  3. 


the  Corporation  at  Colehara,  in  the  borough,  iu  accordance 
with  drawings  which  may  be  seen  at  the  office  of  the  Engi- 
neers, Messrs.  John  Taylor,  Sons  &  Santo  Crimp,  27  Great 
George-street,  Westminster,  London,  S.W.,  or  at  the  Town 
Clerk's  office,  Shrewsbury,  from  either  of  whom  copies  of  the 
specification,  bills  of  quantities  and  form  of  tender  may  be 
obtained  on  payment  of  5  guineas  (cheque  only),  which  will 
be  rcturnorl  npon  receipt  of  a  hovd-fide  tender. 

Sealed  tenders,  endorsed  "  Tenders  for  Buildings  at  Cole- 
ham,"  should  be  addressed  to  me,  the  undersigned,  and  de- 
livered at  the  Town  Hall,  Shrewsbury,  on  or  before  the  2nd 
day  of  September,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  anv  tender. 

HENRY  CHARLES  CLARKE, 

Town  Clerk. 

Guildhall,  Shrewsbury. 

12th  August,  1897. " 

THE     URBAN      DISTRICT      COUNCIL     OP 
GAINSBOROUGH. 


I 


Watenvorks  Extension,  1896-7. — Contract  No.  4. 


COLEHAM  WORKS. 
The  Corporation   are  prepared  to  receive  tenders  for  the 
Construction  and  Erection  of  Engine  and  Boiler  Houses,  Coal 
Stores,  Chimnev  Shnft,  and  other  work.^,  on  land  beloneinp'  to 


TO  CONTRACTORS  AND  OTHERS. 

The  Urban  District  Conncil  of  Gainsborough  invite  tenders 
for  the  undermentioned  work — viz.: — 

The  erection  of  a  Water  Tower,  50  ft.  high  to  tank  floor, 
with  a  cast-iron  tank  15  ft.  diameter  and  7  ft.  deep,  and  all 
other  works  connected  therewith. 

The  plans  may  be  seen,  and  a  copy  of  the  specification,  bill 
of  quantities  and  schedule  of  prices  may  be  obtained,  on  ap- 
plication to  the  undersigned  on  payment  of  2  guineas,  which 
will  be  returned  on  receipt  of  the  papers  supplied,  including 
a  bonn-fide  and  properly  hlled-up  tender. 

Tenders,  within  a  sealtd  envelope,  addressed  to  Decimns 
M.  Robbs,  Esq.,  Clerk,  Council  Offices,  Gainsborough,  and 
endorsed  "  Tender  for  Contract  No.  4,"  must  reach  the  Clerk 
before  noon  on  Wednesday,  1st  September  next. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

HENRY   RILEY, 
Engineer  and  Surveyor  to  the  Conncil. 

Council  Offices,  Gainsborough. 
16th  August,  1S97 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  60  years. 

Lists,    Samples    and    Full    Particulars    free    on    application    to-^ 

&  CO.,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KIRKINTILLOCH,    near     GLASGOW. 


PHOTO  OOPIES  OF 


BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27  „         3  - 

53  by  31 „         4/- 

Cupi^n  inone sheet fiOhy -tO,  hy arrangement. 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1.  6 

40  by  27 „       2  0 

53  by  31 „       3  6 

J.  HALDEN  &  CO., 

8  ALBERT   SQUARE,  MANCHESTER. 


Subscribed  Capital  -  £2,127,500. 


Head  Office: 


/  45  DALE  STREET,  LIVERPOOL, 
I  731 


)  TO  76  XING  WILLIAM  STREET,  LONDON. 


Liberal  Commission  aUowoil  tu  SURVEYORS 
BUILDERS  and  ARCHITECTS,  lor  introductiou  ol 
Business. 


C.WOOLUSCROFT  &SoN 


tionsarri  Prices  on  applicaiton. 


TO     LET. 


NINETEEN    MEDALS.  CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 

URlut:,AL    M.iKHTlS    ut' 

ARTISTIC  WALL   PAPER^ 

Free    from    Arsenic. 

Sole  Address:  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Special  Terms  for  Export.  Of  all  Decorators. 
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HORNSEY  URI3AX  DrSTRICT  COUNCIL. 
TO  ROAD  .AND  SKWKK  CoNTK.VCTOKS. 
Tlie   Hornsey  Urban  District  Council  are  prepared  to  re- 
ceive tenders: — 

1,  For  the  construotiun  of  about  1,470ft.  ran  of  new  9-iii. 
Stoneware  Pipe  Sewers,  wit)i  munliolcs,  gnllius,  &c.,  in  View 
and  Denowuod  ruadB,  Iligligate. 

2,  For  sewcriug,  levelling,  puving,  metalling,  chaunc^liag 
and  making  ^ood  Inderwick-road  (3rd  section),  Hornsey. 

I'lans  and  specilications  may  be  seen,  and  forms  of  tender 
and  all  information  obtained,  on  application  to  Mr.  E.  J. 
Lovi'srove,  c.E  ,  Engineer  to  the  t'ouncil,  at  the  oflScos  men- 
tioned below,  on  any  morning  between  the  hours  of  10  and 
12  oV-lock.  on  a  som  of  £2  being  deposited  with  the  Clerk  to 
the  Council,  wliich  snm  will  lie  retained  by  the  Council,  and 
deemed  to  bo  forfeited  if  a  luii<i-fi<lc  tender  is  not  made  by 
the  depositor,  if  a  tender  is  made  which  is  not  accepted  the 
sam  deposited  will  be  returned,  and  if  a  tender  is  accepted 
such  sum  will  be  retained  by  the  council  until  the  contract 
has  been  executed  by  the  depositor,  and  will  be  forfeited  in 
the  event  of  his  or  bis  sureties  failing  or  neglecting  to  exe- 
cute such  contract,  or  tho  bund  accomijanying  same,  within 
seven  days  after  he  or  they  respectively  shall  have  been  re- 
quested to  execute  tho  same. 

No  tender  will  be  considered  except  on  tho  prescribed  fitrm. 

Sealed  and  endorsed  tenders  arc  to  bo  deposited  in  the 
tender-bo.\  in  my  department  not  later  than  -1  o'clock  p.m. 
on  Monday,  the  I3th  day  of  September  next. 

The  Council  reserve  to  themselves  the  right  to  decline  all, 
or  any,  or  any  portion  of.  the  tenders  so  sent  in. 
(By  order  of  the  Council) 

F.  D.  ASKEY, 
Clerk  to  the  District  Council. 

Offices :  Southwood-lane.  Highgate,  N, 
17th  .\ngn8t,  1897. 


D 


OUGL.\S    (ISLE   OF    MAN)    SEWERAGE. 


CONTRACT  No.  4. 


TO  CONTRACTOBS. 

The  Corporation  of  Douglas  is  prepared  to  receive  tenders 
from  contractors  for  the  Laying  and  Jointing  of  the  Cast- 
iron  Turned  and  Bored  Pipes  and  Appendages  required  for 
the  continuation  of  the  Northern  Outfall  Sewer  and  for  the 
new  Southern  Outfall  Sewer. 

Drawings    can  be  seen  and   specification  and  schedule  of 


probable  quantities  can  1)0  obtained  on  and  after  Monday,  the 
23rd  day  of  .\iigint,  1897,  at   the  oftices  of  the   Town  Clerk, 
Douglas,  or  the  KuL'ineers,  Messrs.  .Stevenson   A    I'           '      "'■ 
Parliament-street,    Westminster.   n|>on   payment  i 
which  will  be  returned  n|>on  the  receipt  of  a  lun.i    

No  tender  but  from  those  havingixjierienoe  of  laying  l>ipea 
upon  or  under  the  bed  of  the  sea  will  be  considered. 

Sealed  tenders,  endorsed  "  Tcndrt-  for  Laying  Iron  Pipes," 
to  be  addressed  (o  the  undersigned  not  later  tliau  lU  a.m.  on 
Thursday,  the  2ud  day  of  September,  lb97. 

The  Corporation  does  not  binil  iisolf  to  accept  the  lowest 
or  uny  tender. 

THOMAS  H.  NKSHITT, 

Town  Clerk. 

Town  Hall,  Donglas,  I. P.M.  

HORNSEY    UliRAN     DISTRICT    COUNCIL. 
TO  CONTRACTORS  FOR  WOOD  PAVING. 

The  Hornsey  Urban  District  Council  are  prepared  to  receive 
tenders  for  the  laying  of  aboDt  5,(iOO  superficial  yards  of 
Hard  Wood  Paving  on  concrete  foundation  in  Strond  (jrccn- 
road,  Finsbury  Park. 

Plans  and  specifications  may  be  seen,  and  forms  of  tender 
and  all  information  obtained,  on  application  to  Mr.  E.  J. 
Lovegi-ovo,  C.K.,  Engineer  to  the  Council,  at  the  offices  men. 
tioned  below,  on  any  morning  between  the  boors  of  lUand  12 
o'clock,  on  a  sum  of  £5  being  deposited  with  the  Clerk  to  the 
Council,  which  sum  will  be  retained  by  the  Council,  and 
deemed  to  be  ft»rfeited  if  a  houa-fnie  tender  is  lujt  made  by 
the  depositor.  If  a  tender  is  made  whi<^h  is  not  accepted  tho 
sum  dejiosited  will  bo  returned,  and  if  a  teniler  is  accepted 
such  sum  deposited  will  be  retiiined  by  the  Council  until  the 
contract  has  been  executed  by  the  depositor,  and  will  be  for- 
feited in  the  event  of  his  or  his  sureties  failing  or  neglecting 
to  execute  such  contract,  or  the  bond  accompanying  same, 
within  seven  days  after  he  or  they  respectively  shall  have 
been  requested  to  execute  the  same. 

No  tender  will  be  considered  except  on  the  prescribed  form. 

Sealed  and  endorsed  tenders  are  to  be  deposited  in  the 
tender-box  in  my  department  not  later  than  4  o'clock  p.m. 
on  Monday,  the  13th  day  of  September  next. 

The  Council  reserve  to  themselves  the  right  to  decline  all, 
or  any,  or  any  portion  of,  the  lenders  so  sent  in. 
(By  order  of  the  Coun.'il) 
F.  D.  ASKEV, 

Clerk  to  the  District  Cmacil. 

Offices:   Southwood-lane,  Highgate.  N. 
17th  August.  1897. 


THE  NEW  EXPANDED  METAL 


Meshes  from  jth  In    to  6  in.  wide.     Strands  from  24  B.W.G. 
to  ,>tth  in.  thickness  of  Ste^l. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   oi 

importAnt  Buildiiii^e.  both  I'lililican.l  l*ri\iilc,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  -2  inches  thick,  with   Expanded 

Ml  till  UithiiiK.     Kiruproof,  verniin-proof,  aiul  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  aii'l  ct;ilinj;s.  al3.»  for  sueiHiul'-.l  cfiliiiK*.  ornnmeiiUl  mo.jldlng9.encMinK  cwlumn* 
jjirtliTS,  Ac.  -  no  crrtckiii(>  or  fjiUiiig  away  of  plastt-r  to  be  ftnu^i. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark- 

Hblf  results  and  advauUtK^s  of  thtsc   \mU  I'l.-  ln'ttir   mulvi^t.^jil   ly   pt'ruul  o(  Iht  K(|>>Tl 
herfinfift«r  reft   red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex- 

pamlid  Metal  is  not  liable  to  crack  or  f.ill  away  tlir..uKli  eliaoKPs  of  ttmperaturr. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplietl  t,> 

theHojal  I'aiks,  leading  lUilway  Coiiil^uiies  alul  I.111  i.  I  K^^«t.■s  Ihruiighoul  the  kinRdem. 

ORNAMENTAL.       STRONG^       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  t*'  \it.r.l  \slier»-\er  lall  ue-work  i>  rt  .,uiii^i.  ■.rum  a  letter  raek  to  a  lilt  »li»fl,  ftT  gardi-n 
l-onlerlnn  and  archwayl.  Is  highly  t-'inaiuenial  and  exccc«linKly  ilurwHe.  having  no  jolljt. 
torust  awav. 

DeiuR  i'xp.inded  by  rapiil  niRchlnery.  it  it  considerably  chc«p»r,  ttrrnglh  tor  ttrTn|;th 
Ih.tn  any  other  de.MMiptioii  of  im-t«l  lattice-work. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  be  oxpandeil,  and 

the  etlect  isverv  pleasing,  and  lierv  acain  the  «l>9en«-  of  jolnln  givM  grMt  durabi  ity  to  Ui* 
niutal,  and  the  "rapidity  of  manufacture  allo«»  of  very  low   pno-j. 


CATALOGUES   AND   PRICE  LISTS   cm    l>o  obUiined  on   application. 

Also  copy  01  a  KKl'DUT  byau  K.Ml.Nli.NX FlUiJ  ol  KNOIXKKllSon  ttic  uio  of  EXPANDBU 
METAL'IN  COiNCltKTK/ 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

:;•)    VPPKll    TITAMKS  STREET,    IJ)M)()X,    I.e. 

Telegraphic  Aildress,  "  Distend.  London  "  Works— WEST  HAKTLErOoL.  Telephone  No.  lt>2». 
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B 


OROUGH  OF  COLNE. 


REFUSE  DESTRUCTOR,  cj'c. 

TO  CONTRACTORS. 
The  Health  Committee  of  the  Corporation  of  Colne  invite 
tenders  for  the  Excavator,  Concrctor,  Masons'  and  Brick- 
layers' Work  in  the  constmction  of  Refnse  Destrnctor  Bnild- 
ing.  Engine  Honse,  Mess-Room,  &o.,  and  Offices,  at  the  pro- 
posed health  depot  oft'  Burnley-road. 

Drawinjjs  may  be  seen  and  specification,  bills  of  qnantities, 
form  of  tender  and  other  information  obtained  on  applica- 
tion at  my  office. 

Tenders,  endorsed   "  Tender  for  Refnse   Destructor,"   and 

addressed  to   "  The  Chairman    of   the    Health    Committee," 

must  be  delivered  here  not  later  than  Thursday,  the  26th  inst. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted, 

and  persona  tendering  must  do  so  at  their  own  cost. 

(By  order) 

T.  H,  HARTLEY, 

Borough  Surveyor. 
Town  Hall, 
4th  August,  1897. 

ADVERTISEMENTS. 

QUANTITIES,  &c.,  LITHOGRAPHED  accu- 
rat«Iy  and  with  despatch.  METCHIM  &  SON,  20  Par- 
liament-street, London,  S.W.,  Surveyors'  printers  and  sta- 
tioners. "  Quantity  Surveyors'  Tables,"  1897,  6d,;  post,  7d. 
In  leather.  Is,;  post.  Is.  Id, 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE,  Preparation  by  COR- 
RESPONDENCE,— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  The  Sorvetor, 

CIVIL  SERVICE  TECHNICAL  EXAMS,— 
Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cationto  A,  H,  Henty,  Perchard  House,  70 Gower-street,  W,C. 

CROGGON  &  CO.,  U 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 

EstiTtiafes    Given    for    nil    hinds   of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUFACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16    Upper    Thames    Street,    LONDON,    E.G., 

And     at     LIVERPOOL    and     GLASGOW. 


Jubilee  Panel  in  Red  and  Buff  Terra-Cotta,  commemorative 
of  the  sixtieth  year  of  Her  Majesty's  reign, 


STANLEY  BROS., 

Z^  XT  ZO' Z3  .A.^r  O  ZO" . 


Ltd. 


SIA,NUFACTDKERS    OF 


SANITARY  PIPES  AND  CONNECTIONS, 

BROWN     AND     CANE     GLAZED     SINKS, 

WHITE  AND  COLOURED  ENAMELLED  BRICKS, 

BROWN      GLAZED      BRICKS 

iliirgely  used  in  lieu  of  Salt  tilazed  Bricks), 

Blue  Brlcks,KerbEnir}Channelling:,Cutter  Bricks,&c. 

Illustmted  Catalogue  and  Prices  on  appHcaLion. 


MANHO 


OF    ALL 
KINDS. 

Thousands    Sold    Annually. 
HARDY   &    PADMORE,  l-td., 

WORCESTER. 

PATENT      REVOLVING 

SHUTTERS  AND  PARTITIONS. 

BLINDS    OF    EVERY    DESCRIPTION. 

Electrical,  Hydraulic  and  Self-Sustaining  Lifts. 

IMPROVED  POWER  HOISTS,         WRITE   FOR  CATALOGUE. 

WILLIAM  MALLINSON,  Blake  St.,  Stretford  Rd.,  Manchester. 


MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c,,  27  Great  George-street,  Weatminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  last  ex- 
amination, out  of  the  fifteen  successful  candidates  twelve 
wer»  prepared  by  Mr.  Parry. 

PURVEYORS'      INSTITUTION      EXAMINA- 

'^  TIONS.— Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship  in  all  sub-divisions.  At  the  recent  examination 
nearly  half  oi  the  total  number  of  successful  candidates  were 
prepared  by  Mr.  Parry,  including  the  winners  of  tlie  Institu- 
tion Prize  and  the  Special  Prize.  The  six  months'  course  will 
commence  on  the  Sth  and  the  eighteen  months'  course  on  the 
10th  September  next.  For  particulars  apply  to  Mr,  Richard 
Parry,  f.s.i.,  a.m,i,c,e.,  &c,,  27  Great  George-street,  West- 
minster (immediately  opposite  the  Surveyors'  Institution). 

SANITARY  INSTITUTE  EXAm 

Advertiser,  who  is  in  practice  as  an  Architect,  Surveyor 
and  Sanitary  Engineer,  Member  of  the  Sanitary  Institute 
holding  Certificates  for  Local  Surveyor,  Inspector  and  Sani- 
tary  Science,  is  open  to  Coach  a  limited  number  of  Students 
for  the  above.  No  books  required,  MSS,  sent  out,  test  papers 
and  questions  to  be  answered.  Failure  impossible,  —  For 
further  particulars  and  terms  write  "Sanitary  Engineer," 
office  of  this  paper. 


BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT     COPIES     OF     DRAWINGS,     TRACINGS 
PHOTO-COPIES   AND    PHOTO-LITHOGRAPHY, 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN  ,LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No,  3.185,     Telejjraphic  Address:  "  Onrtoons,  London." 

A**-  LONDON  (TELEPHONE (r'',o''ii) 

DRAWING  AND  TRACING  OFFICE, 

98  Gray's   Inn   Road,  Holborn,  W.C. 

(Adjoiuinf:  Holborn  Town  Hall,) 
Manager— JOHN    B,   THORP,  Architect   and   Surveyor. 

Cheques  Crossed        ...        The  City  Bank,  Ltd. 

Office  Hour.s— Nine  to  Six,    Saturdays  One. 

Established    1883. 

For  the  PROMPT   and   EFFICIENT  execution   of  all  work  usuallj 

requirerl  l.y  the  PROFESSION,  such  as 

WORKING  DRAWINGS,  COMPETITION  DRAWINGS, 
PERSPECTIVES,  TRACINGS,  SURVEYS,  MODELS, 
Blueprints  and   Black  Line  PHOTO-COPIES,  DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 

TRACING  and   PRINTING  Rooms,  HATTON   GARDEN, 

nonnpotpd  bv  Private  Telephone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.G. 

DESIGNS,  Drawings  from  Rough  Skotclies,  TRACINGS. 
Photo  Prints,  Coloring,  Inking-in,  Working,  Detail  and 
Contract  Drawings,  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES,  Estimates,  Specifications,  Models  for  Law 
Cases,  Lease  Phins.  Estates  laid  out,  SURVEYS,  REPORTS. 

OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52     CHANCERY     LANE,    W.C. 
Bills  Of  Quantities,  Specifications,  Reports,  &c.,  Electrogrraphed  n-ith 
accuracy  and  dispatch,  equal  to  Lithography,  and  50  per  cent,  cheaiser. 
LitboErnipli.v  at  moderate  i-ates.  Plans  en^ar^ed,  reduced,  Ac,  best  stvle. 
"  OiirtTititipo  "  T^nv    14hi.xfiin.x5in..  dron  front.  2s.  each.*  Architects 


LitboErrapn.v  at  moderate  i-ates,  i'lans  en^ar^ea,  reaucea,  jec,  oesLsuyie. 
"  Quantitie.^"'  Box,  1-lin.  xfiin.x  5  in,,  drop  front,  2s.  each.*  Architects 
and  Surve.vois'  Draft  Papers  —  Qnantities,  Siwcifloation,  Abstract, 
Dimension,'  .^c,  I'^s,  6d,  per  ream.    Prices  and  Specimrnf  on     pplicattoyi. 


Roofing  Felt.— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.- For    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  Sound. 

Sarlting,  or  Slaters'  Felts-— Thin  in  substance, 

and  pliable,  and  easily  worked  under  slates. 

Foundation  Felt,  or  Damp  bourse —To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack, 

HAIR  FELTS, 
SHOE  FELTS, 
FELT  VARNIbh 


Samples,  Prices  and 
Instructions  Free. 


warclrd  1?  Gold  & 
Silver  Medtils. 


ANDREW  PUTTER,  Manufacturer,  Wolverhampton. 
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Minutes  of  Proceedings. 


Diphtheria 

and 
Sanitation 

in 
Flintshire. 


•'There  are  probably  few  districts 
in  Enofland  or  Wales  of  which  the 
sanitary  condition  has  occupied  the 
attention  of  the  Local  Government 
Board  more  freqnently  or  with  less 
satisfactory  result  than  the  tract  of 
flat  marshy  land  exteading  along  the  south  bank  of 
the  Dee  estaary  from  Chester  to  tbe  Point  of  Air." 
AVith  this  unfavourable  summing  up  Dr.  St.  George 
Jlivart  opens  his  report  on  an  investigation  made  at 
the  close  of  last  year  into  the  sanitary  condition  of 
the  above  district,  which  during  the  last  quarter  of 
a  century  has  been  impartiall}- visited  by  diphtheria, 
scarlatina  and  typhoid.  Diphtheria,  especially, 
seems  to  have  found  a  congenial  habitat  there  for  a 
century  past.  "  A  cruel  kind  of  quinsy"  mentioned 
by  a  writer  in  1796  is  identified  by  the  inspector  with 
diphtheria,  which  has  recentl}- prevailed  in  both  tbe 
urban  and  rural  districts  of  Holywell  in  Flintshire. 
Tbe  condition  of  the  urban  district  seems  to  be 
much  the  same  as  when  reported  upon  in  1875, 
when  the  inspector  found  unwholesome  midden- 
ateads,  and  advocated  a  better  sy&tem  of  excrement 
removal  and  disposal  and  the  provision  of  suitable 
privy  accommodation.  To  put  an  end  to  the  pollu- 
tion of  the  Holywell  brook,  a  comprehensive  scheme 
of  sewerage  was  insisted  upon,  including  a  main 
sewer  or  sewers  for  the  removal  of  sewage  to  a  dis- 
tance where  it  might  be  disposed  of  without  offence. 
Then  as  now,  the  removal  and  disposal  of  excrement 
and  house  refuse  was  left  to  the  householders, 
and,  as  usually  happens  in  such  cases,  was  grossly 
neglected.  There  is  no  public  water  supply,  the 
chief  sources  being  two  wells,  one  of  which — St.  Wini- 
fred's well — is  a  place  of  "pilgrimage."  In  summer 
there  is  often  great  scarcity,  and  this  will  continue 
until  some  means  be  found  to  wake  the  district 
council  and  the  ratepayers  out  of  their  lethargy. 
There  are  some  biick  sewws  of  ancient  date,  which 
have  no  ventilation  or  means  of  inspection,  and 
through  which  crude  sewage  finds  its  way  plenti- 
fully into  the  neighbouring  ditches  and  watercourses. 
After  describing  a  frightful  nuisance  right  in  the 
centre  of  the  town,  the  inspector  significantly  adds : 
"  It  is,  perhaps,  a  sufficient  commentary  upon  the 
sanitary  aduiinistrat ion  of  the  Holywell  Urban  Dis- 
trict Council  to  record  that  this  state  of  affairs  is 
found  within  a  few  yards  of  the  council's  offices." 
Much  the  same  defects  were  found  by  the  inspector 
in  the  rural  as  in  the  urban  pariah,  and  little  or  no 
improvement  stems  to  have  taken  place  since  a  re- 
port was  made  in  lS7(j.  A  largo  percentage  of  houses 
are  defective,  especially  in  regard  to  liability  to 
dampness  and  a  water  and  sewage  logged  soil,  con- 
ditions genei'ally  found  asEociatod  with  diphtheria. 
The  water  supply  arrangements  are  susceptible  of 
improvement,  but  the  inadequate  drainage  is  tbe 
greatest  evil.  The  rural  district  borders  on  the  Dee 
estuary,  towards  which  the  hills  slope  steeply.  The 
interveniug  space  is  described  as  a  marsh  into  which 
much  of  the  sewage  of  the  district  has  already  found 


its  way,  and  which,  if  not  checked,  will  iu  course 
of  time  become  a  vast  swamp.  One  spot,  we  are 
told,  is  practically  a  lake  of  sewage.  In  justice  to 
the  rural  district  council  it  may  be  stated  that  au 
intercepting  sewer  was  constructed  some  years  ago, 
at  a  cost  of  £4,000,  to  convey  the  sewage  to  a  proper 
tidal  outlet;  but  the  pipes  were  laid  in  quicksands, 
have  become  displaced,  and  the  outlet  is  silted  up. 
After  describing  a  few  more  objectionable  features, 
it  is  not  surprising  to  find  the  inspector  expressing 
the  opinion  that  the  necessity  of  dealing  with  the 
drainage  of  parts  of  tbe  district  is  impei'ative.  The 
excrement  and  refuse  di^^posal  arrangemeuts  are 
probably  as  bad  as  they  could  well  be.  In  neither 
the  urban  nor  the  rural  districts  is  there  accommo- 
dation for  the  treatment  of  cases  of  infectious  disease, 
though  the  need  for  such  accommodation  could 
scarcely  be  more  urgent.  The  poverty  of  the  rural 
district  may  be  accepted  as  a  partial  excuse  for  the 
absence  of  efficient  and  comprehensive  action,  but 
the  inspector  states  that  extensive  drainage  works, 
however  costly  and  difficult,  must  be  carried  out  iu 
the  near  future.  Needless  difficulties  seem  to  arise 
from  friction  between  the  urban  and  rural  district 
councils.  The  case  is  a  typical  one  of  the  close  con- 
nection between  infectious  disease  and  insanitary 
conditions.  If  diphtheria  cannot  be  traced  directly 
to  such  conditions,  it  can  easily  be  seen  how  much 
they  tend  to  predispose  people  to  attack. 


In  the  latter  part  of  1896  the  Wor- 
the  cestershire  County  Council  had  the  un- 
Dilatory.  grateful  task  of  reporting  to  tbe  Local 
Government  Board  that  the  Bewdley 
Corporation  had  made  default  in  putting  in  force 
their  powers  under  the  Public  Health  Act,  particu- 
larly as  to  (1)  providing  a  proper  water  supply,  (2) 
the  Housing  of  the  Working  Classes  Act,  and  (3) 
provision  of  a  sj'stera  of  sewerage  and  the  prevention 
of  the  pollution  of  the  Severn  by  the  discharge  of 
sewage  therein.  An  investigation  into  the  sanitary' 
condition  of  the  place,  which  has  a  population  of 
about  3,000,  was  made  in  the  beginning  of  the  year 
by  Dr.  Theodore  Thompson,  of  the  Local  Govern- 
ment Board,  and  his  i-oport  has  now  been  issued. 
The  town  possesses  three  sets  of  unventilatod  and 
defective  brick  sewer.«,  which  all  discharge  their  con- 
tents in  a  crude  state  into  the  river  Severn,  each  sot 
having  a  separate  outfall.  The  prevailing  system  of 
excrement  disposal  is  by  cesspit  privies,  which  are 
in  almost  every  cnso  offensive  nni.sanccs.  House 
refuse  is  accumulated  on  the  river  banks,  in  yarde, 
paths  and  roadways.  The  whole  question  of  the 
removal  and  disposal  of  excreta  and  refuse  is  in  a 
thoroughly  unsatisfactory  condition.  The  water  sup- 
ply is  derived  partly  from  private  and  partly  from 
public  wells,  some  within  the  town  and  otbei's  out- 
side. These  sources  arc  described  as  defective  both 
in  regard  to  quantity  and  cjuality.  They  are  sunk 
into  forniatioDS  necessarily  largely  fouled  bj'  excre- 
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nental  and   other  refuse  matters  from  the  leaking 
jesspits,  ashpits,  sewers  and  drains  with  which  the 
ground  under  the  town  is  riddled.      Naturally  the 
water  is  liable  to  dangerous   pollution.     It  appears 
that  the  corporation  were  thinking  of  an  adequate 
water  supply  as  far  back  as  1880,  and  according  to 
the  inspector  the  recorded  doings  of  the  council  in 
this  matter  subsequent  to  the  date  mentioned  aiford 
nstructive   if   unsatisfactory  reading.     They   have 
passed  resolutions,  investigations  have  been  made  by 
3xperts,  wells  have  been  sunk  and  chemical  analyses 
made.     A  supply  from  Kidderminster  or  from  the 
new    Birmingham    works   has    been    suggested ;    in 
1891  "  the  consideration  of  the  question  of  a  water 
supply  was  adjourned  sine  die  ■"  but  quite  recently 
sanction  was  received  to  a  loan  of  £-1,000  for  the 
carrying  out  of  a  scheme.     Meanwhile  the  town  is 
dependent  on  the  defective  supply  from  the  wells. 
It  is  to  be  hoped   that   the  council  will   muster  up 
sufficient  energy  to  deal  with  both   sewerage  and 
water   supply  in  the   immediate  futui-e.     The   in- 
spector also  recommends  them  to  look  to  the  excreta 
and  house  refuse  question  by  substituting  for  the 
offensive  cesspits,  privies  and  hand-flushed  water- 
closets,  a  proper  system  of  dry  disposal  of  excreta  or 
water-closets  of  good  pattern  with  sutEcient  flushing 
apparatus ;  to  do  away  with  uncovered  ashpits  sunk 
below  ground  level ;  and  to  make  better  arrange- 
ments for  the  collection  of  excreta  and  house  refuse. 
It  is  to  be  hoped  the  admonitions  will  not  prove 
altogether  in  vain. 


The  A  very  interesting  paper  was  read 

British        on    Tuesday   by  Mr.  J.   G.  W.  Aid- 
Association     ridge,  a.m.i.c.e.,  in   Section  G   of  the 
Fiprtr"r       British  Association    meeting   at   To- 
Tramways.    ronto.      According  to  a  summary    in 
The  Times,  Mr.  Aldridge  stated  in  his 
paper  that  the  United  Kingdom  had  practically  130 
miles  of  electric  tramway  at  work  or  under  construc- 
tion ;  of  this  length   103|  miles   were  operated  on 
the  trolley  or  overhead  wire  system,  16f  miles  by 
means  of  a  third  rail  conductor,  6  miles  by  means  of 
storage  batteries,  and   only  4:  miles  on    the   under- 
ground conduit  system.     These  proportions  might 
be  taken  as  faii'ly  representative  of  other  countries 
also,  so  far  as  could  be  ascertained.     They  seemed 
likely  to  be  maintained  or  even  increased  in  favour 
of  the  overhead  wire  system,  unless  radical  improve- 
ments could   be  made  in  the  direction  of  a  cheaply 
built  and     maintained    conduit    method,    or    more 
durable  and  light  accumulators  for  placing  direct 
upon  the  car.     Objections   to  the  overhead  trolley 
wire  system  were  almost  entirely  wsthetic,  but,  at 
the  same  time,  had  such  great  weight  and  force  that 
every  incentive  was  otTered  to  the  genius  of  inven- 
tion to  make  improvements  in  other  directions.  The 
ordinary  underground  conduit  with  open  slot  was 
most  expensive  to  instal  and  troublesome  to  maintain 
efficiently  ;  it  could  not  be  built  for  less  than  £10,000 
or  £12,000  per  mile.     Even  its  latest  form  (consist- 
ing practically  of  an  underground  trolley  wire)  must 
require  an  outlay  of  nearly  double  the  cost  of  an 
overhead  wire  system.     Closed  conduits,  with  sur- 
face contacts  usually  operated  by  means  of  electro- 
magnetic  switching   devices    in   boxes   under    the 
street  level,  were  complicated,  and  it  was  to  be  feared 
unreliable.     The  great  weight  of  lead  required  on 
each  car  for  accumulator  traction  meant  practically 
that  the  live  paying  load  could  never  reach  25  per 
cent,  of  the  gross  weight  of  a  loaded  car,  whilst  the 
combinations  of  trolle}',  wire  and  battery,  attempted 
on  systems  like  those  of  Hanover  and  Dresden,  were 
obviously  ill-designed,  the  dead  weight  of  battei'y 
being  carried  throughout  the  entire  jouiney,  though 
only  required   for  part   thereof.     The    author  cou- 
3lnded   with    a    description  of    his  own   system,  in 
which  the  continuous  ovei'head  wire  was  done  away 
with,  the  car  itself  carrying  a  short  length  of  wire 
overhead,  and   a  series  of  pillars  and  studs  in  the 
roadway  feeding  the  current  to  the  car.     The  length 


of  the  car  wire  was  such  as  to  bridge  over  the  gaps 
between  the  studs  and  pillars.  The  studs  were  only 
live  while  the  car  was  over  them,  thus  obviating 
any  danger  to  the  oi'dinary  traffic.  The  current  was 
conveyed  to  the  studs  and  pillars  by  an  armoured 
cable  buried  underground. 

*  *  * 

In  addition  to  the  paper  read  by  Mr. 
Electric  Aldridge,  another  paper  on  the  same 
Tramways  gy^ject  was  read  by  Mr.  G.  C.  Cun- 
America.  ningham,  chief  engineer  of  the  Mon- 
treal street  railway  system,  who  natu- 
rally dealt  with  electric  tramways  in  America.  He 
pointed  out  that,  though  the  first  electric  tramway 
was  only  opened  in  1884,  there  were  now  16,000 
miles  of  such  tramways  in  the  United  States  and 
1,200  miles  in  Canada,  as  compared  with  only  700 
miles  in  the  whole  of  Europe.  He  also  compared 
the  extremely  low  cost  of  electric  as  compared  with 
horse  traction.  In  the  Brooklyn  Heights  Railway 
the  cost  was  only  86  cents  per  car  mile,  while  in 
Liverpool  the  cost  of  horse-power  was  5d.  and  in 
Glasgow  3|d.  per  car  mile.  Here  the  cost  of  renew- 
ing the  horse  stock  was  included.  Perhaps  the  costs 
were  not  strictly  comparable,  but  with  every  item 
included  there  could  be  no  doubt  that  electric  power 
was  enormously  cheaper  than  horse-power.  Among 
others  who  joined  in  the  discassion  of  the  papers 
read  by  Mr.  Aldridge  and  Mr.  Cunningham  were 
Profs.  Ayrton,  Thompson  and  Perry,  Mr.  Scott, 
Maj.-Gen.  Webber,  and  Mr.  G.  F.  Deacon  (president 
of  the  section).  The  conclusion  seems  to  have  been 
that  for  suburban  traffic,  and  for  streets  in  large 
cities  where  the  vehicular  traffic  was  small,  the  sim- 
plicity and  economy  of  the  overhead  wire  system 
made  it  the  only  possible  system  to  adopt,  and  that 
the  wires  need  not  be  at  all  unsightly  if  the  feeders 
were  underground.  For  the  important  streets  of 
great  cities,  on  the  other  hand,  the  more  costly 
system  would  have  to  be  adopted.  The  electric 
tramways  in  Montreal  and  Canada  generally  seem 
to  have  strongly  impressed  the  visitors  as  splendid 
examples  of  the  overhead  system. 


The  Bi-ent  Probably   quite    as  much  has  been 

Once  More.  ^^^^  about  the  "  river  "  Brent  as  the 
necessities  of  the  case  demanded,  and 
it  was  certainly  our  intention  to  leave  the  subject 
for  a  time.  We  may,  however,  briefly  .'•ummarise 
the  progress  of  affairs  and  the  outlook  for  the  im- 
mediate future,  as  described  by  Mr.  R.  M.  Littler. 
The  chairman  of  the  Middlesex  County  Council,  on 
behalf  of  that  body,  has,  at  the  request  of  Mr.  Chaplin, 
undertaken  the  work  of  temporary  purification, 
on  condition  that  the  council  shall  not  be  surcharged 
for  spending  the  county  rate  on  what  in  their  hands 
would  otherwise  be  illegal.  There  has  been  some 
carping  because  l*Ir.  Littler  saw  fit  to  entrnst  the 
work  to  the  engineers  to  the  Willesden  and  Ealing 
Urban  District  Councils,  but  the  work  will  be  in 
thoroughly  competent  hands,  and  Mr.  Littler  effec- 
tively points  out  that  the  county  council  has  no  staff 
for  such  work  and  that  he  'therefore  invited  the 
assistance  of  Willesden  and  Ealing  as  the  two  largest 
districts  on  the  river.  It  was  arranged  that,  so  far 
as  could  be  done  in  a  short  time,  all  bushes  and  vege- 
tation and  all  shoals  impeding  the  flow  of  water 
should  be  removed,  the  filth  and  the  stream  disin- 
fected, and  the  latter  process  renewed  daily  as  re- 
quired. Incidentally  Dr.  Dupre  is  informed  that 
there  were  reasons  why  in  this  case  chloride  of  lime 
was  not  only  the  best  but  the  only  practicable 
reagent.  It  is  gratifying  to  learn  that,  though  the 
work  is  by  no  means  complete,  satisfactory  repoi  ts 
are  being  received  from  all  districts  concerned 
— Willesden,  Ealing,  Hanwell  and  Perivale.  Of 
course  it  is  well  known  that  the  oppi-essive  vi'eather 
of  last  month  had  much  to  do  with  the  intensity  of 
the  nuisance,  and  while  recognising  that  mei'ely  a 
temporary  remedy  is  being  attempted  at  present, 
Mr.  Littler  hopes  that  before  the  hot  season  recurs 
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the  cOQiitj  council  '"  may  have  the  permanent  powers 
which  alone  will  enable  ns  to  restore  the  Brent  to  its 
old  churais  and  some  of  its  foinier  fish."  It  is  almost 
touching  to  Bnd  Mr.  Littler  acknowledsfin!?  the  a.s- 
sistance  that  ia  being  rendered  bv  the  caual  company. 
Finally,  there  is  an  ominous  threat  that  in  the  com- 
in^r  session  som';  of  the  time  of  Parliament  may  be 
occupied  in  inquiring  how  it  has  come  about  that 
those  whose  business  it  was  have  left  undone  those 
things  that  they  ought  to  have  done. 


-. ._  It  may  interest   our   readers  to  have  a 

Toronto     ,  ,•',  ,,  -i       ■   4.     t 

To-day.  '^"'  'lotes,  from  the  municipal  point  of 
view,  respecting  the  city  in  which  the 
meeting  of  the  British  Association  has  just  been 
held — the  second  meeting  outside  the  United  King- 
dom— the  lirst  one  having  also  been  held  in  Canada, 
thirteen  years  ago  at  Montreal.  Toronto  was 
formerlv  known  as  York,  but  the  name  was  changed 
in  183  t.  when  the  iiopulatioii  was  ',1,000.  Now  the 
heads  of  the  people  numbei-  about  220,000.  The 
streets  are  laid  out  on  the  usual  transatlantic  plan 
of  intersecting  lines,  provi.ling  magnificent  vistas, 
as  in  the  case  of  Washington  and  other  cities  simi- 
larly laid  out.  The  idea  from  the  first  hius  been  to 
giveplentj'of  room,  aud  thus  the  streets  are  broad  and 
long.  The  main  thoroughfares  are  laid  in  asphalte, 
and  Toronto  isconsidured  a  cyclist's  paradise.  Toronto 
is  built  on  level  ground,  and, even  when  not  asphalted, 
the  roadways  are  generally  remarkably  smooth. 
The  area  of  the  city  is  about  16  square  miles,  ex- 
tending for  about  8  miles  along  the  shores  of  Ltke 
Ontario.  There  are  about  228  miles  of  sewers,  248 
miles  of  water  mains  .and  226  miles  of  gas  mains 
Toronto  is  a  city  of  trees,  some  of  them,  it  is  said, 
being  older  than  the  city  itself.  The  avenues  of 
trees  are  miles  in  length.  There  are  many  grand 
chestnuts  among  these  trees,  but  they  also  comprise 
native  oaks,  elms  and  maples.  The  public  parks 
are  numerous,  spacious  and  well-laid  out,  and  there 
are  several  notable  public  buildings,  especially  the 
City  Hall  and  the  Temple  of  Justice.  As  we  hive 
alreadj'  raenti  lued,  the  overhead  electric  tramway  is 
an  admirable  example  of  this  class  of  undertaking, 
but  many  people,  of  course,  consider  the  overhoad 
wires  destructive  of  the  beauty  of  the  city.  This 
is  how  the  tramway  was  described  the  other  dav  by 
one  of  the  innumerable  special  correspondents  who 
invaded  the  city  :  '"They  (the  cars)  are  worked  by 
the  overhead  wire,  brought  into  connection  with  the 
car  by  the  little  wheel,  on  the  sj-stem  adopted  in 
many  Continental  towns.  Each  car  is  thei'efore 
di.stinguislied  by  what  resembles  a  gigantic  fishing- 
I'od  at  all  angle  of  -10  degrees  above  the  roof,  with  a 
dangling  line  that  seems  to  be  always  angling  for  the 
conductor  on  his  platform  beneath.  This  s3-stem  re- 
quires a  network  of  wires  athwart  and  across,  and  on 
each  side  of  tlie  causeway  there  are  familiar  tele- 
graph wires.  These,  again,  require  posts,  and  liore 
they  take  the  form  of  spars  left  unadorned  by  paint 
or  an}'  pretence  at  artistic  decoration." 


.  Some  .sympathy  may  well  be  claimed 

in  the°"  '\>'  '•''®  n'«'"l«^»^^  "f  t'le  ]U)S8  and 
Hebrides.  Cromarty  County  Council,  to  say  noth- 
ing of  their  odicials.  on  ac.-ount  of 
•  he  seemingly  hopeless  task  which  has  fallen  to  their 
lot  of  persuading  the  people  of  Lewes,  or,  indeed,  of 
any  of  the  islands  constituting  the  outer  Hebrides, 
to  adopt  the  most  ordinary  sanitaiy  jirccautioiis. 
They  adhere  to  their  jiriinitivo  and  objectionable 
ways  as  tenaciously  as  a  liiM])ot  sticking  to  a  rock, 
and  resist  all  changes  with  a  dogged  pertinacMty. 
Their  horror  of  auylhing  in  the  way  of  innovation  is 
absolutely  morbid,  and  they  continue  to  live  .■•long 
with  their  cattle  in  dwellings  which  in  some  case.-* 
a  southern  farmer  would  scorn  to  use  even  as  citlle 
sheds.  In  their  conservatism  in  regard  to  sanitaty 
— or    insanitary — arraugemcnts    these    worthy    but 


|)ig-headed  people  seem  to  be  as  "  stern  and  na- 
bendiiig"  as  in  their  Calvaniam.  Indeed,  their  sani- 
tary arrangements  aud  ideas  are  described  as  being 
no  belter  than  those  of  a  Kaffir  or  a  Red  Indian. 
We  may  remind  our  readers  that  many  of  the  duties 
which  in  Knglaud  have  to  be  discharged  by  district 
councils  have  in  Scotland  to  be  earned  out  by  the 
county  councils  through  the  medium  of  district 
committees. 


In  connection  with  our  para- 
Wood  and  pniph  in  last  week's  '•  Minutes  of 
*fn"tho^  Pn.ceedings"    on    the    subject   of 

United  States,  weod  and  itsphalte  paving  in  the 
United  Stales,  a  correspondent, 
who  is  justly  recognised  as  one  of  the  most  eminent 
authorities  on  the  subject  in  this  country,  writes  as 
follows:  "I  quite  agree  with  your  remarks  about 
I  wood  iiiid  asphalte  in  the  United  States.  The  on- 
l  popularity  of  wood  for  sti-eet  paving  is  entirely  due 
to  the  inferior  manner  in  which  the  work  is  carried 
out.  If  wood  paving  is  executed  witli  the  best 
Australian  hard  woods  laid  upon  a  thoroughly  firm 
concrete  foundation,  it  makes  the  b?st  roadway 
known  to  modern  engineers.  It  satisfies  all  require- 
ments, aud  if  there  could  be  uniformity  i>f  coii'trac- 
tiou  and  maintenance  in  roads  of  this  description 
we  should  never  have  any  complaints  from  drivers 
of  horses,  who  are  unanimous  in  the  opinion  that 
good  wood  pavements  properly  repaired  make  the 
safest  and  easiest  roads  for  all  descriptions  of 
tratti(\  The  Americans  are  still  miles  behind 
England  in  their  pavements,  aud  we  have  nothing 
to  learn  from  them  except  how  to  avoid  ghastly 

failures." 

•  •  • 

It  is  announced  that  the  Board  of 
*  Trade    have    granted    a   license    for 

Resijscitated    ^j^^.p^      ^^^.^  f^.^^^^  ^.j^g  present  month 
Cable  ,         ,-'  ,  ,  ':,       „.   , 

Tramway,  '"''  '"®  working  of  tiie  rlighgate 
Hill  Steep  Grade  Cable  Tramway  ; 
and  though  the  undertaking  is  not  controlled  by  any 
local  authority,  the  fact  of  the  reopening  of  the  line 
is  worth  drawing  attention  to.  The  cars,  after  rust- 
ing in  idleness  for  about  four  years,  were  restarted 
a  few  months  ago,  the  line  since  the  restarting 
having  been  worked  under  a  provisional  license  from 
the  Board  of  Trade.  It  is  satisfactory  to  learn  that 
during  the  past  four  months  the  cars  have  been 
largely  patronised,  not  only  by  residents  living  at 
the  top  of  the  steep  hill,  but  by  innumerable  visitors 
to  Waterlow  Park.  Though  only  three-quarters  of 
a  mile  in  length,  the  average  gross  traffic  receipts  of 
the  tramway  since  the  reopening  have  exceeded 
£120  a  week.  The  fare  is  Id.  for  the  distance, 
either  nji  or  down  hill.  The  line  is  noteworthy  as 
being  the  first  of  its  kind  laid  down  in  England. 
The  cost  of  construction  was  over  £t30,000. 


Thames 


The  various  riparian  local  authorities 
'ploocisr  concerned  have  been  of  opinion  that  the 
establishment  of  telephonic  communica- 
tion between  the  locks  on  the  upper  Thames  would 
go  far  to  prevent  Hoods  in  the  valley  of  the  river, 
and  accordingly  made  representations  to  that  effect 
to  the  Thames  Conservancy.  The  membei-s  of  that 
boily,  however,  having  duly  considered  the  ])ropuHitl, 
do  not  find  themselves  able  to  endorse  it,  not  being 
convinced  that  it  posse.ssea  the  advantages  claimed 
by  those  who  support  it.  It  is  pointed  ont  that 
during  the  heavy  rainfall  last  winter  parties  of  men 
were  organised  by  the  conservators  to  n-gulate  the 
t  weirs  at  nighl,  with  the  result  that  the  livur  wati 
kept  within  the  limits  of  an  or.linnry  Hood.  The 
conservators  further  point  out  that  telephonic  com- 
munication would  have  afforded  no  help  in  this 
matter,  and  are  of  opinion  the  e.xpeuditure  in  further 
dred>;iiig  and  in  ilie  r,-i;ulatiou  of  the  weirs  will  be  a 
greater  benefit  than  a  large  outlay  in  telephones. 
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SECOND    ANNUAL    MEETING.— VI. 


This  week  we  conclude  our  report  of  the  proceedings  at 
this  couference.  Tlie  following  paper  was  read  by  tlie  secre- 
tary, owing  to  the  absence  of  the  antiior;  — 

HYDRAULIC  POWEK  SUPPLY. 

HISTORICAL     SKETCH    AND     DESCRIPTION     OK     THE     MANCHESTEK 
COKPORATION    WORKS. 

By   L.   Holme   Lewis. 

Although  the  majority  of  the  members  of  this  association 
are  concerned  in  the  collection,  filtration  and  distribution  of 
water  primarily  for  domestic  and  trade  purposes  other  than 
for  piwer,  the  author  felt,  when  asked  to  communicate  a 
paper,  that  the  question  of  the  distribution  of  water  purely  for 
purposes  of  motive  power  might  not  be  altogether  without 
interest  at  the  present  time,  seeing  the  very  considerable 
progress  that  has  been  made  within  recent  years  with  the 
public  distribution  of  hydraulic  power  on  tlie  accumulator 
system. 

The  precise  date  of  the  application  as  a  motive  force  of  the 
energy  stored  up  in  streams,  rivers  and  other  phenomena  of 
running  waters  as  found  in  natui-e,  and  tlie  extent  to  which 
our  ancestors  used  it,  is  a  matter  of  conjectm-e  ;  but  there  is 
evidence  of  its  having  been  utilised  from  a  very  early  period 
of  the  world's  history  for  driving  waterwheels  and  similar 
mechanisms;  and  we  have  it  from  trustworthy  sources  that 
some  of  the  colossal  works  of  past  ages  were  wrought  or 
assisted  by  water  used  scientilically.  In  course  of  time  its 
adoption  for  working  turbines  enabled  it  to  be  utilised  to 
much  greater  advantage  than  for  turning  waterwheels. 

No  further  development  of  importance  in  the  use  of  water 
as  a  motive  force  appears  to  have  been  made  until  the  intro- 
duction, in  1795,  by  Joseph  Bramah  (of  Pimlico)  of  the 
hydraulic  press,  which  he  described  as  "a  new  invented 
method  of  jiroducing  a  more  considerable  degree  of  power  to 
all  kinds  of  apparatus."  To  Bramah,  therefore,  must  be  ac- 
corded the  credit  of  having  given  to  the  world  the  hydraulic 
jjower  system,  for,  althougli  he  seems  to  have  received  this 
idea  from  Stevinus,  yet  it  was  the  inventive  genius  of  Braniali 
that  gave  it  practical  form;  and  the  following  letter,  written 
by  him  to  his  friend  Robert  Mallet,  ninety-hve  years  ago,  is 
quite  of  a  prophetic  nature,  sliowing  as  it  does  that  he  -vvas 
fully  convinced  of  the  ultimate  success  of  the  principle  he 
had  enunciated. 

"  I  think  very  much  may  be  done  in  Ireland  in  the  press 
way  if  the  excellency  of  the  principle  was  but  known.  I 
have  also  now  applied  it  with  most  surprising  eii'ect  to  every 
sort  of  crane  for  raising  and  lowering  goods  in  and  out  of 
warehouses.  So  complete  is  tlie  device,  that  I  will  engage  to 
erect  a  steam  engine  in  any  part  of  Dublin  and  from  it'con- 
vey  motion  and  power  to  all  the  cranes  on  the  quays  and 
elsewhere  by  which  goods  of  any  weight  may  be  raised  at 
one-third  the  usual  cost.  This  I  do  by  the  simple  communi- 
cation of  a  pipe,  just  as  I  would  do  to  supply  each  premises 
with  water,  i  have  a  crane  on  my  own  premises  which 
astonishes  every  person  to  whom  it  has  been  shown,  as  thev 
see  the  goods  ascend  and  descend  fifteen  or  twenty  times  a 
minute  to  the  height  of  15  ft.  or  20  ft.;  and  at  the  same  time 
it  is  impossible  for  any  person  unacquainted  -vvith  the  prin- 
ciple to  discover  how  or  where  the  power  comes  from.  I 
also  show  them  pumps  raising  water  with  huge  force  and  a 
press  squeezing  wool,  Ac,  to  atoms,  and  not  the  smallest  dis- 
covery can  be  made  of  the  cause.  I  believe  I  shall  have  all 
the  craneage  of  the  London  wet  dock  warehouses  to  under- 
take, which  would  be  the  grandest  job  ever  done." 

Here  we  have  the  first  conception,  not  only  of  a  great 
power,  but  also  of  the  centralisation  of  that  power.  The 
principle  was  not,  however,  destined  to  receive  immediate 
recognition,  for  it  was  not  until  thirty  years  afterwards  (1848) 
that  the  first  hydraulic  crane  was  erected  by  Lord  Armstrong 
for  railway  purposes.  Thus  it  was  reserved  for  this  eminent 
engineer  to  work  out  the  intricate  details  and  develop  gener- 
ally the  principle  as  introduced  by  Bramah  ;  and  while  the 
system  appcirs  to  have  been  a  success  from  the  first  in  its 
application,  its  adoption  was  for  a  considerable  time  a  matter 
of  very  slow  growth,  as  for  thirty  years  subsequent  to  the 
construction  of  the  first  crane  for  railway  goods  depots  there 
were  not  more  than  ninety  such  machines  to  be  found  work- 
ing. From  this  time  down  to  the  prescut,  however,  the 
system  has  made  very  rapid  and  uninterrupted  progress,  and 
is  now  without  a  rival  in  railway  depots,  docks,  &c. 

The  first  proposal  to  carry  out  a  scheme  of  public  hydraulic 
power  supply  was  made  in  the  year  1858,  when  a  company 
was  formed  for  the  purpose  of  serving  both  sides  of  the  river 
Thames  (from  Blackfriars  bridge  to  the  mouth),  and  Mr. 
(now  Sir)  (ieorge  B.  Bruce,  m.i.c.e.,  was  retained  to  act  as 
their  engineer;  but  owing,  it  is  stated,  to  the  ojiposition 
offered  by  the  water  companies,  the  scheme  was  abandoned. 
The  next  to  move  in  the  matter  was  Prof.  Henry  Ilobiuson, 
who  a  few  years  later  made  repeated  efforts  to  form  a  com- 
pany in  London  for  the  distribution  of  liydraulic  power  in  the 
City;  but  he  also  failed  to  bring  the  scheme  into  actual  exist- 
ence, having  been  unable  to  convince  the  consumers  of  power 
of  the  advantages  a<:cruing  from  co>opcration. 


The  ne.\t  palpable  step  forward  towards  tlie  realisation  of 
Bramah's  brilliant  idea  was  made  in  1860,  when  an  Act  of 
Parliament  was  granted  enabling  a  com23any  to  supply  hy- 
draulic power  in  the  metropolis.  The  leading  spirit  in  this 
company  was  Mr.  E.  B.  Ellington,  m.i.c.e.,  of  Westminster, 
who  was  the  first  to  actually  establish  works  for  the  trans- 
mission of  hydraulic  power  for  public  consumption,  and  who 
is  unquestionably  one  of  the  foremost  living  authorities  on 
the  subject.  The  first  works  were  erected  in  Hull  in  1867, 
which  were  cai-ried  out  under  the  personal  supervision  of  Mr. 
Ellington.  Considered  at  first  as  a  bold  venture,  the  under- 
taking has  been  fully  justified  by  subsequent  events.  It 
marked  an  epoch  in  engineering  in  regard  to  power  distribu- 
tion. It  opened  out  a  new  field  of  enterprise,  since  it  offered 
opportunity  for  the  develojjment  of  mechanical  science  in 
new  directions,  by  creating  a  demand  for  a  variety  of  new 
kind  of  apparatus  in  which  hydraulic  power  could  be  utilised 
advantageously  as  comjjared  ^vitli  other  agencies  of  power. 
The  diversity  of  purposes  to  wliich  the  system  is  now  applied 
with  successful  results,  and  the  enormous  proportions  it  has 
attained  to,  aftord  abundant  indications  of  the  great  impetus 
its  introduction  gave 'to  the  engineering  profession  and  trade, 
and  justify  my  characterising  it  as  one  of  the  most  remark- 
able features  of  recent  engineering  industrial  progress.  Works 
are  now  established  for  the  supply  of  hydraulic  power  in 
Hull  (1877),  London  (1884),  Liverpool  (1888),  Melbourne 
(1889),  Birmingham  (1891),  Sydnev  (1891),  Antwerp  (1894), 
Manchester  (1894)  .and  Glasgow  (1895). 

Except  for  the  first  three  or  four  years  in  respect  to  the 
Hull  undertaking,  the  works  established  by  Mr.  Ellington  and 
his  coadjutors  for  the  transmission  of  hydraulic  power  for 
public  consumption  have  all  been  of  a  very  successful  natiu'e. 
It  was  therefore  natural  that  !Mr.  Ellington  and  his  associates 
should  seek  to  extend  their  operations  to  the  city  of  Man- 
chester, in  which  hydraulic  power  is  perhaps  more  extensively 
used  than  in  any  other  city,  nearly  every  warehouse  requir- 
ing to  do  packing  of  one  kind  or  other,  and  the  business 
generally  is  almost  wholly  concentrated  in  one  centre.  The 
city  is  therefore  ]iaiiicularly  well  adapted  for  a  scheme  for 
the  distribution  of  hydraulic  power.  The  promoters  of  the 
hydraulic  company  were  fully  conscious  of  this,  for  they  made 
repeated  attempts  to  obtain  Parliamentary  powers  to  con- 
struct works  for  the  supply  of  hydraulic  power  in  Manchester 
on  similar  lines  to  those  adopted  in  the  towns  where  works 
had  already  been  established.  Bills  were  introduced  in  the 
Parliamentary  sessions  of  1867,  1872.  1887  and  1890  applying 
for  the  necessary  powers.  The  first  two  were  withdrawn 
when  it  was  found  that  they  ivould  be  opposed  by  the  cor- 
poration ;  and  the  Bills  of  1SS7  and  1890  met  with  a  similar 
fate,  but  not  before  a  more  formidable  appearance  had  been 
put  in  against  them  by  the  corporation.  This  opposition  on 
the  part  of  the  corporation  was  not  offered  in  a  "  dog-in-the- 
manger  "  spirit,  because  they  were  of  opinion  —  and,  in  the 
author's  mind,  rightly  so — that  in  so  doing  they  were  serving 
the  best  interests  of  trade  and  property  in  the  city.  The  cor- 
poration had  already  incurred,  and  were  committed  to  a  still 
further,  large  expenditure  of  public  money  in  connection  with 
the  supply  of  w.ater,  and  were  consequently  unwilling  to  give 
up  their  rights  and  privileges  as  the  distributors  of  wa.ter  in 
any  form.  An  additional  reason  against  the  undertaking 
being  in  the  hands  of  a  private  company  was  that  a  supply 
of  hydraulic  jiower  would  to  a  great  extent  supplant  existing 
arrangements  in  respect  of  the  supplj^  of  water  to  low-jircs- 
stu'e  hoists  and  cranes,  and  for  the  generation  of  steam,  &c.; 
and  the  corporation  were  not  prepared  to  suffer  auj^  loss  of 
revenue  from  these  sources  in  the  interests  of  a  private  com- 
pany, whose  iirincipal  object  would  be  to  make  profit  out  of 
the  undertaking.  Further,  it  was  considered  very  undesirable 
that  anybody  other  than  the  corporation  should  possess  powers 
to  ojien  up  or  in  any  way  interfere  with  the  roads  and  streets 
in  the  city,  in  Avhich  there  is  so  much  traffic. 

Accordingly,  in  1887,  the  Waterworks  Committee  gave  their 
serious  attention  to  the  matter,  and  came  to  the  conclusion 
that  if  there  existed  a  general  desire  on  the  pan  of  c'onsumcrs 
for  power  of  this  character  it  was  the  duty  of  llic  corporation 
to  provide  it.  Investigations  bearing  on  the  question  and 
eniiuiries  as  to  the  extent  such  power  was  used  or  likclj-  to  bo 
used  were  made.  The  information  thus  obtained  made  it 
evident  that  Manchester  could  not  long  delay  the  adoption  of 
a  scheme  of  hydraulic  ]iower.  The  corporation  therefore  gave 
their  further  consideration  to  the  matter,  as  they  felt  that 
they  must  (jither  provide  it  or  let  others  do  so;  ;itKl  at  a  meet- 
ing of  the  Waterworks  Comuiitlee.  held  on  February  27,  1890, 
a  resolution  M'as  adopted  in  favour  of  iiutting  down  a  plant  to 
supply  water  nnder  pressure  for  the  purjiose  of  hydraulic 
power  within  the  city  and  district,  and  the  in»ttor  was  re- 
ferred to  a  special  sub-committee,  consisting  of  tlie  chairman 
(^Alderman  Sir  John  J.  Harwood),  deputy  chairman  (Alder- 
man Sir  Bosdiu  1'.  Leech),  and  Councillors  .'\ndrews,  Hinch- 
clitVe  and  Woriliington,  to  make  preliminary  investigations 
on  the  subject.  This  committee,  after  visiting  some  of  the 
towns  already  supplied  with  hydraulic  power  and  interview- 
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ing  hydranlic  pnpineers  antl  consnmere  of  power  in  Man- 
chester, ropoi  ted,  after  careful  consiileration,  that  n  system 
of  hydranlic  pressure  distribnted  in  mains  tvithin  the  city 
and  made  availiilile  for  consumei-g  for  an  annual  rental  would 
be  hifihlj-  appreciated,  and  wouM  hi-  likely  to  be  largely  used 
for  workinff  lifts,  cranes,  presses  and  other  machinery  to 
which  such  power  is  applicable. 

This  report  was  siiiiRet|uenlly  approved  by  the  council,  and 
in  pur.snance  tlierei.f  a  Bill  was  introduced  in  the  following; 
session  of  Parliament  applyini;  for  t ho  necessary  powers  to 
enable  the  corporation  to  supply  motive  power  in  the  form  of 
hydranlic  pressure.  The  Bill  wa't  passed  into  law  in  1891, 
and  steps  were  immedi.itely  tnkin  by  the  corporation  to  give 
effect  thereto.  The  committee  in  charge  of  the  scheme 
havinir  .iscertained  the  charneler  of  the  works  already  estab- 
lished and  ileveloped  in  other  towns  under  the  supervision  of 
Messrs.  Ellington  and  Woodall,  it  was  decided  to  retain  the 
services  of  Mr.  Corbet  Woodall,  Mi(  .!■:.,  as  adviser  of  the  cor- 
por.alion,  and  to  formulate  a  suitable  scheme,  a  provision  to 
enable  this  being  done  bciUL;  included  in  the  Bill. 

A  suitable  site  for  the  pumping  station  anti  works  was 
acquireil  on  a  plot  of  land  in  Gloucester  street,  O.vford-road, 
formerly  occupied  by  Messrs.  Sharp,  Stewart  &  Co.  The 
land  is  bounded  on  one  side  by  the  Rochdale  canal,  which 
o6fcrs  considerable  advantages  iu  respect  of  the  conveyance 
of  coals  and  stores  for  the  works.  The  whole  of  the  plans  and 
specifications  were  prepared  by  Mr.  Woodall,  and  the  work 
generally  was  carried  out  nnder  his  supervision.  The  supply 
was  first  available  for  u.se  in  IVbruary,  18!)4,  and  the  rate  at 
which  it  has  been  taken  up,  which  exceeds  the  most  sanguine 
anticipations  of  the  most  ardent  supporters  of  the  scheme, 
may  be  readily  seen  from  the  following  table : — 

No.  of  Machines    Quantity  of  Water  sup- 


Quarter  enile<l 
189+  .lime.. 
„      September  . 
,,       December 

March 

.Tune... 

September  . 

December 

March 

.1  une  . . 

September  . 

December 

March 

June... 


18!t."> 


1896 


1897 


Conawted.  plied  in  Gallons. 

2  Hi  :i,728,<X)0 

2.")!)  r),KM,000 

■MH  7,1122.000 

42H  1 1 ,854,000 

4t!;!  12,2.->G,00O 

4!)<»  12,780,000 

584  lo.fiai.OOO 

.597  lo.oSO.OOO 

r.2l  Jti,G.'!4,000 

(Wi)  18,94:1,000 

767  20,171,000 

824  20,414.(XX» 

865  22,415,000 

WATKR. 

The  K-ater  used  on  the  system  is  taken  from  the  corpora- 
tion low-pressiir<"  main,  ,"ind  is  lonveyed  thr.iugh  two  separate 
service  pipes  into  a  storage  tank,  which  forms  the  roof  of  the 
boiler-house.  The  rank  is  diviiled  into  three  separate  com- 
partments, any  one  of  which  can  be  isolated  from  the  others, 
and  has  a  full  complement  i^f  valves  and  connections,  which 
admit  of  the  work  being  carrieil  on,  in  case  of  necessity, 
eqimlly  well  with  one  compartment  as  with  the  three.  It  is 
naual  to  keep  the  three  compartments  in  communication,  in 
order  to  maintain  the  same  level  of  water.  This  is  indicated 
on  a  board  fixed  up  in  a  prominent  position  in  the  engine 
house  by  means  of  a  floats  in  eaili  compartment  with  chains 
led  over  guide  pulleys  and  tlirough  a  tube  passing  through 
the  bottom  of  the  tanks.  The  total  storage  capacity  of  the 
tanks  is  230,OfiO  gallons. 

COAL. 

The  coal  used  is  coarse  slack,  which  is  delivered  alongside 
the  works  by  canal  in  barges,  and  is  dischargeil  by  manual 
labour  into  buckets  cjipnblu  of  holding  about  15  cwt.  These 
are  raised  by  means  of  a  movable  hydraulic  crane  and  placed 
on  a  truck  running  on  rails  on  the  Hat  concrete  roof  of  the 
coal  stores.  There  are  two  suitable  openings  in  this  roof 
tlirough  which  the  coal  is  tipped  from  the  buckets. 

BOll.KliS. 

The  boilers,  which  are  made  of  .steel,  are  five  in  unmber, 
and  are  of  the  double-flued  Lancashire  type,  with  Galloway 
lubes.  Kach  boiler  is  7  ft.  6  in.  iu  diameter  and  30ft.  long, 
and  the  lines  are  3  ft.  in  diameter,  with  five  tubes  in  each  flue. 
All  the  fittings  and  connection.s,  which  are  in  duplicate 
throughout,  contaii\  all  the  most  recent  improvements. 
Vicars'  mechanical  stokers  are  titled  to  all  the  boilers,  the. 
hoppers  of  which  are  kept  charged  with  coal  by  means  of 
an  elevator  ami  a  horizontal  trough  and  worm,  in  the  bottom 
of  which  are  openings  with  slitling  doors  to  n<lmit  the  coals 
into  the  hopper,  and  which  are  worked  from  the  firing  floor 
by  means  of  a  hand-wheel.  The  ashes  are  cnnveved  from 
the  fnrnaco  fronts  by  means  of  a  horizontal  trough  and  worm 
and  elevator  of  a  similar  description.  The  meclianicnl  stokn's, 
although  working  under  somewhat  unfavounible  conditions 
(owing  to  the  demand  for  sti  am  being  irregular),  have  given 
good  results,  and  with  good  coking,  coal  and  carefid  handling 
they  maintain  a  clear  tire  and  effi'clually  prevent  smoke.  The 
stokers  and  the  whole  of  the  gear  for  elevating  and  conveying 
the  coals  and  ashes,  and  also  for  working  the  scrapers  of  the 
econnmisers,  are  driven  by  a  Brotherhood  three-cylinder 
hydraulic  engine,  which  can  be  set  to  run  at  any  apced  from 
four  to  five  revobiiions  up  to  100  ri'volutions  per  minute.  Ai 
the  back  of  the  boilers  is  a  tlreen's  economiser  in  two  sec- 
tions, containiuir  KH)  pipes  each.  The  feed  water  enters  this 
at  an  average  temperature  of  86 dog.,  and  Icares  it  at  a  tem- 
perature of  280  deg. 


ESr.lNES. 

There  are  six  sets  of  vertical  surface-condensing  direct- 
acting  triple-expansion  steam  pumping  engines,  which  are 
constructed  to  the  design  of  Mr.  E.  B.  Kllington,  JJ.l.c.E.,  and 
are  the  same  as  those  ailopted  by  the  London  Hydraulic 
Power  Company  in  their  more  recent  installations,  and  also 
by  the  corporation  of  Glasgow  for  their  hydranlic  power 
station.  Each  set  is  capabh'  of  exert  in?  about  200  indicated 
horse-power  with  a  steam  pressure  of  120  lb.  per  square  inch, 
and  of  delivering,  at  a  piston  speed  of  210  ft.  |X'r  minute,  2110 
gallons  per  minute  against  an  accumulator  pressure  of 
1,1201b.  per  square  inch.  This  is  the  normal  speed  of  running, 
but  they  are  capable  of  running  at  a  piston  speed  of  260  ft. 
per  minute,  and  to  give  a  maximum  deliverv  into  the  high- 
pressure  mains  of  2.50  gallons  |>er  minute.  The  floor  space 
occupied  by  each  set  is  only  14  ft.  by  10ft. 

The  principal  dimensions  are  the  following:  The  high- 
pressure  cylinder  is  15  in.  diameter,  intermediate  22  in.,  low- 
pressure  36  in.,  and  all  three  24  in.  stroke.  These  are  con- 
nected direct  (o  three  singh'  acting  pomp  pinngers,  4J  in. 
diameter,  made  of  gun  metal.  The  cranks  are  set  at  120  deg. 
in  the  sequence — high,  low  and  intermediate.  The  crank- 
shaft journals  are  7  in.  diameter,  and  the  flywheel  7  ft. 
diameter,  weighing  20 tons.  Each  set  is  provideil  with  a 
separate  condenser,  having  a  cooling  surface  of  530  square 
feet.  The  condenser  tubes,  through  which  the  water  circu- 
lates twice,  are  fitted  into  the  end  plates  with  screwed  glands 
packed  with  cotton.  The  air-pump  is  single  acting,  15  in. 
diameter  and  Wi  in.  stroke.  It  is  made  of  cast  iron  lined  with 
gnn  metal,  and  fitted  with  gun  metal  buckets,  guards  and 
india-rubber  valves.  The  circulating  pump,  which  draws  th(3 
supply  from  and  returns  it  to  the  storage  tanks,  is  double 
acting,  .8  in.  diameter  and  16  in.  stroke.  It  is  of  cast  iron, 
lined  with  gun  metal,  and  capable  of  delivering  310  gallons  of 
water  per  minute  when  the  engines  are  running  at  a  piston 
speecl  of  24^>  ft.  per  miiuit)'.  There  are  provisions  to  admit 
of  the  water  from  the  corporation  low-pressure  mains  being 
sent  through  the  condensers  on  its  way  to  the  storage  tanks 
in  case  of  necessity.  The  feed  pump  is  single  acting,  2 in. 
diameter  and  16  in.  stroke.  The  feed  water  from  the  different 
engines  is  delivered  into  one  common  pipe,  and  passes  through 
a  filter  before  entering  into  the  economisors.  Since  the  in- 
troduction of  this  filter  the  interior  of  the  boilers  has  been 
quite  free  from  any  greasy  deposit,  and  the  periodical  clean- 
ing now  costs  over  50  per  cent,  less  than  it  did  prior  to  its 
adoption.  The  engines  are  tested  at  regular  intervals  for 
economy,  and  give  an  average  consumption  of  14  3  lb.  of 
water  per  indicated  horse-power  per  hour. 
AccrMriATORs. 

The  accumulators  are  two  in  number,  each  having  a  ram 
18 in.  diameter  and  23ft.  stroke.  The  weight  casings,  which 
are  11  ft.  3  in.  diameter,  are  constructed  of  wrought  iron. and 
are  charged  with  iron  slag  to  give  the  required  pressure. 
The  total  weight  of  casing,  slag  and  ram  of  each  accumulator 
is  approximately  129  tons,  to  pump  against  which,  with  an 
18-in.  ram,  is  equivalent  to  pumping  the  water  %  height  of 
about  2,500  ft.  One  accumulator  is  loaded  a  little  heavier 
than  the  other.  The  heavier  one  is  fitted  with  a  tajipet  gear, 
by  means  of  which  the  throttle  valves  on  the  main  steam 
supply  pipe  are  automatically  closed  as  the  accumulator 
approaches  the  extreme  limit  of  its  upward  ^troVe,  and  the 
engines  imder  steam  are  thereby  brought  to  a  standstill  and 
remain  so  until  the  tappet  gear  holding  the  throttle  valves 
closed  is  released  by  the  descent  of  the  accumulator.  Each 
accumulator  is  fitted  with  an  electric  bell,  which  comes  into 
action  when  the  accumulator  is  about  10  ft.  from  the  bottom 
limit  of  its  travel.  This  warns  the  engineer  in  charge  t<i 
be  on  the  alert  ami  ready  to  start  an  additional  set  of 
engines,  if  necessary,  iu  order  to  maintain  the  supply  equal 
to  the  demand. 

MAINS    ANn    VAlVltS. 

The  water  is  conveyed  from  the  pnm]ung  station  into  the 
streets  in  four  fi-iii.  cast-iron  pipes,  which  are  laid  in  circuit, 
with  stop  valves  at  intervals  of  abimt  440  yards.  The  delivery 
from  five  sets  of  engines,  all  working  at  the  same  time  and 
at  their  normal  speed — ri:.,  60  revolutions  per  minute — is 
1,140  gallons  per  minute  ;  so  that  with  equal  flow  in  each  of 
the  four  O-in.  pipes  the  velocity  would  be  3  ft.  |)er  second.  To 
provide  against  the  friction  loss  ilue  to  this  vehK^ity,  valve 
I>assages  and  bends,  the  nccuniuhitors  ure  loatled  to  give  a 
pressure  of  120  lb.  per  square  inch  in  excess  of  that  guaran- 
teed by  the  corporation — vir,  1,000  lb.  per  square  inch.  The 
most  (iistnnt  points  of  the  mains  from  the  station  nt  present 
are  about  1)  miles.  Maximum  and  minimnm  readings  of 
the  pressure  arc  occasionally  taken  at  these  points,  and  the 
greatest  fall  hitherto  accorded  is  3(ilb.  per  square  inch.  Dis- 
tributing or  sub-mains  are  filled  with  a  stoji  valve  at  their 
junction  with  the  trunk  maiii-^.  and  an>.  when-  practicable, 
connected  to  the  latter  at  two  |K)iiils,  having  valves  at  either 
end  in  order  to  give  consumers  two  or  more  sources  fn>m 
which  to  draw  their  supply,  as  even  a  brief  interruption  in 
the  supply  wouhl  cause  serious  inconvenience  to  mnnr  con- 
sumers. Up  to  the  present  the  pri'ssure  has  been  mainlnined 
without  a  sloppsgo  of  any  kind.  .Vboul  13J  miles  of  pi|K"» 
are  laid  to  date.  These  include  pipes  6  in..  5  in.,  4  in.,  3  in. 
and  2  in.  diameter.  The  flaiiiies  of  the  pi|M)8  are  oval.  The 
packings  arc  guttapeirha  rings  inserted  in  a  V  grvHUO,  ami 
the  pipe  ends  an-  spigot  and  faucet.  All  the  pijws  are  in 
standard   lengths,  which    is  of  considerable   imjwrtancc   as 
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facilitating  repairs.  The  form  of  joint  for  the  5-in.  and  6-in. 
pipes  was  desio:ned  and  patented  by  Mr.  B.  B.  Ellino;ton, 
M.I.C.E.,  and  is  at  le  lat  3-5  per  cent.  stronf];er  than  the  old 
form  nsed  for  the  3-in.  and  4-in.  pipes.  It  is  the  type  of  joint 
now  mostly  adopted  for  the  5-in.,  6-in.  and  7-in.  pipes.  The 
main  stop  valves  are  balanced  both  ways  by  the  insertion  of 
a  small  valve  l,}in.  diameter  inside  the  larpe  valve,  and  the 
power  required  to  open  the  main  valve  is  only  jast  snfficieut 
to  raise  its  dead  weight.  A  man  can  thus  manipulate  a  6-in. 
valve  with  a  12-in.  lever  witlv  comparative  ease,  and  equally 
well  whether  the  pressure  is  on  one  side  of  the  valve  or  the 
other. 

A  spring  momentum  valve  is  placed  on  either  side  of  every 
stop  valve,  to  take  up  shocks  that  may  occnr  in  the  main. 
These  consist  of  small  rams,  1.^  in.  diameter,  spring  weighted, 
which  in  the  event  of  any  sudden  sliook  in  the  water  act  as 
displacement  rams. 

DETECTION    OF    LEAK-4GE. 

The  absolute  integrity  of  the  mains  and  valves  are  among 
the  most  important  factors  in  the  successful  working  of  a 
hydraulic  power  supply  undertaking.  To  indicate  tlie  con- 
dition of  the  mains  and  valves,  a  daily  record  of  the  mini- 
mum flow  daring  the  time  the  demand  is  at  its  lowest  is 
obtained.  This  is  secured  by  means  of  an  automatic  elec- 
trical recorder,  which  consists  of  a  drum  worked  by  a  clock, 
and  carries  a  atrip  of  paper,  on  which  quarters  of  an  hour  and 
hours  are  marked  by  pins  fitted  in  the  drum.  Over  the  latter 
are  placed  six  armatm'es  (one  for  each  engine),  each  carrying 
a  pin,  which  pricks  a  hole  in  the  paper  for  every  100  revolu- 
tions made  by  the  particular  engine  to  which  it  is  connected. 
The  descent  of  the  armature  is  caused  by  electric  contact. 
Should  the  recorder  show  an  abnormal  increase  in  the  output 
for  several  consecutive  nights  between  11  p.m.  and  4  a.m., 
unless  satisfactory  e.\planatioa  of  this  increase  is  forthcoming 
during  the  next  few  days,  the  mains  are  tested.  For  this 
purpose  certain  of  the  stop  valves  on  the  trunk  mains  are 
kept  closed  in  such  a  manner  that  the  several  circuits  are  con- 
nected only  at  the  pumping  station,  and  tiiey  can  liere  be 
sepai-ated  into  four  sections.  The  section  in  which  tlie  abnor- 
mal flow  is  occurring  is  indicated  by  the  behaviour  of  the 
hand  of  the  pressure  gauge,  of  which  there  is  one  to  each  of 
the  four  sections.  The  stop  v.alves  on  the  main  in  which  the 
leakage  is  taking  place  are  then  shut  down  in  succession 
until  the  defect  is  discovered  either  by  the  aid  of  an  ironiod, 
which  conveys  the  sound  of  the  escaping  water  lo  the  ear,  or 
by  applying  a  pressure  gauge. 

EFFICIENCY. 

As  the  success  of  the  undertaking  commercially  is  depen- 
dent in  a  very  large  measure  upon  the  proportion  of  the  total 
quantity  of  water  tiu-ned  into  power  which  is  registered  by 
the  meters,  it  is  of  importance  that  adecinate  and  reliable 
nieans  should  he  adopted  both  for  recording  the  total  output 
and  for  registering  the  quantity  taken  by  each  consumer. 
The  quantity  of  power  delivered  into  the  mains  is  ascertained 
from  the  revolution.s  of  the  engines  (recorded  by  ordinary 
counters)  multiplied  by  a  constant  representing  the  capacity 
of  the  punTps  less  slip.  This  constant,  which  is  reckoned  at 
H*a  gallons  per  revolution,  is  occasionally  verified  by  compar- 
ing the  revelations  made  by  the  engines  during  a  fixed  num- 
ber of  hours  with  the  quantity  of  water  delivered  from  the 
storage  tanks  in  the  same  time,  and  which  is  ascertained  by 
direct  measurements.  The  counter  readings  are  noted  three 
times  every  twenty-four  hours — X'iz.,  at  6  a.m.,  2  and  10  p.m. — 
and  these  are  entered  n]»  daily  in  the  engine-room  log-book. 
The  meters  on  consumers'  premises  are  read  cveiy  four  weeks, 
and  the  eflficiency  of  the  syj-tem  is  determined  by  the  fraction 
representing  the  ratio  of  the  quantity  registered  by  the  meters 
to  that  delivered  into  the  mains  as  ascertained  from  the  read- 
ings of  the  engine  counters.  At  the  time  the  author  took 
over  the  charge  of  the  undertaking  this  ratio  was  low,  and 
measurements  were  taken  to  ascertain  the  cause.  An  in- 
spection of  the  plants  working  from  the  system  furnished  the 
needful  explanation.  Tfu'  condition  of  many  of  these  plants 
was  sufficient  to  fully  convince  the  author  that  no  amount  of 
supervision  on  the  part  of  the  corporation  would  put  an  end 
altogether  to  the  waste  of  power  that  was  occurring  past  the 
glands,  &c.,  of  the  machinery;  and  he  came  to  the  conclusion 
that  to  measure  the  exhaust  or  spent  water,  which  was  the 
system  of  metering  then  in  vogue,  was  qnite  unsuitable  for 
the  majority  of  the  packing  plants  then  working  from  the 
corpor.atiou  mains.  The  committee  responsible  for  the  under- 
taking accordingly,  on  the  author's  recommendation,  resolved 
to  measure  the  jiowcr  before  jiassing  through  the  machinery. 
This  involved  a  considerable  expendit\n"e  of  money,  btitli  on 
material  and  labour,  as  about  130  low-pressure  meters  had  to 
be  removed  and  replaced  by  high-pressure  meters.  It  is, 
therefore,  a  matter  of  considerable  satisfaction  to  the  author 
to  lie  able  to  state  that  the  results  obtained  with  the  new 
method  of  metering  the  power  fully  justify  the  course  taken. 
The  cost  of  maintaining  the  high-pressure  meters  compares 
favourably  with  that  of  the  low-pressure,  and  the  ratio  of 
the  power  registered  to  that  delivered  into  the  mains  during 
the  twelve  months  ended  March  last  is  'it".  This  the  author 
believes  to  be  the  highest  efficiency  hitherto  attained  in  con- 
nection with  any  scheme  of  hydraulic  power  supply. 

CONDITIONS    OF    SUPPLY. 

The  scale  of  charges,  conditions  of  supply  and  regulations 
which  are  issued  by  the  corporation  for  the  guidance  of  the 
makers  of  machinery  to  work  from  the  system  are  appended. 


The  charges  are  designed  to  meet  the  variable  requirements 
of  different  consumers,  and  are  suUiciently  low  to  effect  a 
substantial  saving  to  consumers  under  nearly  all  circum- 
stances, whether  the  demand  be  small  or  large.  The  more 
continuoas  the  use  of  the  power  the  lower  the  charges,  as  a 
continuous  deinand  fends  to  reduce  the  flnctnations  in  the 
load  on  the  generating  plant.  The  following  are  examples  of 
the  cost  of  the  power,  based  on  the  sliding  scale  of  charges  as 
given  in  the  appendi.x : — 

To  raise  a  .skip  of  yarn  or  other  weight,  say  3501b.  (pro- 
vided suitable  machinery  is  used),  to  an  average  height  of 
30  ft .  the  consumption  of  power,  water  and  cost  would  be 
appro.^imately  as  follows  : — 

No.  of  Trips  per  Uny.    Quarterly  Consumption.    Cost  per  Quarter. 
OallnnB.  £    a.      ,1. 

50       6,000        2   10     0 

100        12,000        4     0     0 

1.50        18,000        5  10     0 

The  cost  for  the  latter  iiuantity  would  be  about  Jd.  per  skip, 
and  it  decreases  according  to  the  increase  in  the  number  of 
trips. 

To  hoist,  say,  nett  loads  of  1  ton  to  an   average  height  of 
40  ft.  the  results  would  be  approximately  as  follows  : — 
No.  of  Trips  per  Day.    Quarterly  Consutaption.    Cost  per  Quarter. 
Gallons.  £    ».     d. 

.50       26,000        7  10     0 

100        52,000        12  16     0 

150        78,000        16  14     0 

It  will  thns  be  seen  that  if  the  hoist  is  largely  used,  say  200 
times  a  day,  with  the  ftill  load  of  1  ton  each  time,  the  cost 
would  not  aver.age  more  than  id.  per  ton. 

The  present  generating  plant  has  sufficient  capacity  to 
supply  1,000  machines  ;  and  as  870  machines  are  already 
agreed  for,  if  the  supply  continues  to  extend  at  abont  the 
same  rate  as  hithertn — and  the  author  has  every  reason  for 
belieWng  that  it  will — the  present  margin  of  generating 
power  will  have  been  wiped  out  in  from  nine  to  twelve 
months'  time.  The  attthor  is  at  present  engaged  in  the  pre- 
paration of  plans,  itc,  of  a  second  installation  of  the  same 
capacity  as  the  m-esent  one,  a  site  for  which  has  been  already 
secured  in  Pott-street,  .\ncoats. 

APPEXniX. —  MANCnFSTER    CORPOKATION  WATEBWORKS. 

Hydranlic  Power  Svpply. 
By  the  Manchester  Corporation  Act,  1891,  it  is  provided 
that  the  power  conferred  upon  the  corporation  by  their 
Waterworks  Act  to  supjily  any  person  with  water  for  other 
than  domestic  piu'poses  at  such  rent  and  nprm  such  terms  and 
conditions  as  shall  be  agri-cl  upon  between  the  corporation 
and  the  person  desirous  of  having  such  supjily  of  water,  shall 
extend  to  the  supply  by  the  corporation  within  the  city  by 
agreement  of  water  under  pressure  for  the  purpose  of  supply- 
ing motive  power  by  hydraulic  pressure  for  any  purposes  to 
which  such  power  is  applicable,  and  such  supply  is  deemed 
a  purpose  of  the  Waterworks  Acts  and  a  part  of  the  water- 
works undertaking  of  the  corpor.ifion.  Such  supply  is  ac- 
cordingly subject  to  the  ordinary  powers,  remedies,  penalties 
and  regulations  r.jjplicable  to  the  waterworks  of  the  corpora- 
tion. 

CONUITIONS    OF    SIPPLY'. 

The  corporation  ^vill  at  their  o^vn  expense  execute  all  works 
necessary  to  connect  supply  pipes  from  their  mains  to  the 
point  of  entry  to  the  consumer's  premises.  The  quantity  of 
water  before  or  after  use,  as  may  be  decided  by  the  corpora- 
tion, mnst  be  measured  through  a  meter,  and  the  cor}ioration 
will,  at  the  cost  of  the  consumer,  provide  and  maintain  one 
or  more  meters  (with  tanks  if  required)  on  the  consumer's 
premises  for  registering  the  poM'cr  wafer  supplied,  and  con- 
nect the  same  to  the  consumer's  pipes,  the  corporation  re- 
serving the  right  to  examine  at  all  reasonable  times  such 
meter  or  meters  for  the  purpose  of  keeping  the  same  in  repair 
or  recording  the  power  consumed. 

The  consumer  will  pay  the  corporation  f(a-  power  taken  in 
accordance  with  the  scale  of  charges  hereto  annexed,  a  mini- 
mum charge  being  fixed  at  the  jate  of  4,0(^0  gallons  per 
quarter  for  each  machine  on  the  consumer's  premises.  For 
example : — 

Gallons  per  Quarter.        Charge  per  Quarter. 

£     >.    rf. 

Minimum  for  1  machine    ..  4,(X'0  ...  2     0     0 

„  2  „         ...  8,000  ...  3     0     0 

„  3  „  ..        12.t)00  4     0     0 

6         „         ...       2-1,000         ...         7     0    0 

The  meter  rent  is  charged  in  accordance  with  the  size  of 
meter  required. 

In  the  event  of  the  meter  or  meters  failing  to  register  the 
consumption  of  power  in  any  one  quarter,  the  amount  of 
power  charged  for  will  be  calculated  on  the  average  daily 
consumption  during  the  period  in  the  quarter  in  which  the 
motor  or  meters  were  ijroperly  recording. 

Kvcry  consumer  is  considereil  as  bound  for  one  year,  and 
subject  to  three  nninfhs'  notice  in  writing,  terminating  with 
any  (|Uiirter  afti^i"  the  expiration  of  the  first  year. 

The  corporation  will,  unless  prevented  by  unforeseen  acci- 
dent, supply  power  wafer  in  their  mains  charged  to  not  less 
than  1,000  lb.  [ircssure  per  scpiare  inch  at  the  corporation's 
accumulators: 

Any  repairs  to  the  works  or  mains  of  the  corporation  in- 
volving a  cessation  of  the  supply  of  power  will,  if  practicable, 
be   executed  at  night,  or,  if  necessary,  continuously   by  day 
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and  iiiKht,  and  vvhoro  possible  duo  uotico  of  any  suuk  cciisa- 
tlon  will  be  jfiven  to  tho  consumer. 

Every  machine,  before  bcini;  connected  to  the  service  pipe, 
is  to  be  examined  by  the  inspecliiiK  officer  of  the  cor|>oration, 
and  notice  must  be  given  by  the  consumer  to  the  corporation 
of  intention  to  connect  any  machines  Itcsides  thoso  already 
agreed  for. 

The  corporation  will  not  be  responsible  for  any  damii^c  or 
nccidiiic  that  may  arise  either  from  interruption  of  supply 
or  from  any  matter  connected  with  tlio  machinery,  pipes  or 
other  apparatus  lixed  upon  the  consumer's  premises. 

Tlie  stop  valve  on  the  consumer's  premises  must  be  screwed 
down  after  workin;;  hours  every  day,  and  also  on  other  occa- 
sions when  the  power  is  not  required. 

The  corponition  reserve  the  ri;;ht,  after  due  notice,  of 
separating  from  the  main  forthniih  the  service  pipe  of  any 
consumer  failing  to  pay  the  accounts  when  due,  or  refusing 
or  failing  to  comply  with  any  of  the  preceding  terms  or  con- 
ditions to  their  satisfaction. 

FOKM    OF    A(iRKK.MKNT    KOR    Sfl'fLV    OP    IIYDBAL'LIC    POWER. 
IIAXCIIFSTKK    COHI'ORATIOX    WATF.RWOKKS. 

¥onn  of  A*jfeciiu'nt  fur  Hyitraulic  Pvicer. 

do  hereby  agree  with  the  mayor,  aldermen   and 

citizens  of  the  city  of  -ManclKstcr  to  receive  from  them  a 
supply  of  water  under  prcssuri:  fur  the  pur^jone  of  supyUjing 
motive  potver  hy  hydruulir  f-rc^^nure^  and  to  pay  for  the  same 
accordinf;  to  their  scale  of  charges,  such  supply  to  be  received 
and  made  under  and  subject  to  the  Acts  of  Parliament,  con- 
ditions and  regulations  for  the  time  being  in  force  in  refer- 
ence thereto. 

further  agree  to  pay  for  a  minimum  of 

p^allons  of  the  said  power  water  jier  quarter  for 

machines,  and  also  the  expense  of  fixing  the  meter  and  tanks 

and  the  requisite  fittings  and   lonuections,  and i)er 

quarter  for  hire  and  maintenance  of  same. 

As  witness hand  this day  of 18 

Signature 

Address    

Witness 

Reg ulat ions  for  the  Outdance  of  ilahers  of  Hydraulic  Appii- 

ratua   for    Connection    to    the   Kt'j/i -Pressure   Mains  of  the 

Corporation. 

All  machinery  must  be  constructed,  worked  and  maintained 
in  accordance  with  the  regulations  of  the  coriioration. 

All  cylinilers,  rams,  pipes,  valves  or  other  apparatus  sub- 
jected to  the  pressure  from  the  mains  shall  be  tested  to 
3,0001b.  per  S(iuare  inch,  and  he  certified  either  by  the  maker 
or  by  the  cor]M»ration.  In  cases  where  hydranlic  machinery 
is  already  fixed  on  premises  a  certificate  from  the  makers 
guaranteeing  that  the  machinery  and  fittings  will  withstand 
the  corp^>ration  ])ressure  will  he  accepted. 

All  hydraulic  machinery  having  rams  working  in  cylinders 
shall  be  prt)vided  with  permane[it  stt>ps,  or  other  approved 
methods,  (|uite  iiuh^pendcnt  of  any  valve  or  tappet  gear,  by 
which  the  rams  will  be  preventecl  from  being  forced  out  of 
the  cylinders. 

Back-pressure  non-return  valves,  or  other  approved  similar 
apparatus,  shall  bj  litted  to  all  service  pipes  asuear  as  possible 
to  the  inlet  to  the  building. 

An  imlependent  screw-down  stop  valve  shall  be  fitted  im- 
mediately inside  the  building,  in  addition  to  the  stop  valve 
fitted  by    the  coriM)ration  on  the  service  pipe  in  the  street. 

A  momentum  valvi'.  loaded  to  1,200 lb.  i)er  square  inch, 
shall  be  fixed  on  all  service  pipes  exceeding  1  in.  internal 
diameter,  as  near  as  possible  to  the  back-pressure  valve  in- 
side the  building. 

Hydraulic  cylinders,  valves  and  pipes  are  to  be  so  arranged 
and  fitted  with  air  and  drain  cocks  that  they  can  be  efficiently 
drained  atul  washed  out.  Me.-uis  must  be  provided  for  pre- 
venting water  syphoning  out  of  the  cylinders. 

All  pipes  and  cylinders  lai<l  above  ground,  and  in  positions 
where  they  may  !«•  exposed,  are  to  be  encased  with  non-con- 
ducting material,  or  protected  by  some  other  means,  such  as 
the  use  of  gas  Ihinie?,  against  damage  by  frost.  Ktlicient 
ni"».ns  mustalso  be  provided  for  lubricating  all  working  parts. 

.r.ll  machines  fixed  in  the  same  building  where  the 
naler  is  measured  after  use  are  to  pass  the  water  into  one 
system  of  return  mains,  so  that  ono  meter  will  suffice  for 
me.isuremenl.  The  return  main  must  be  laid  in  such  a 
manner  as  will  allow  of  the  meters  being  fixed  as  may  1h! 
required  by  the  coriM>ration. 

The  consumer's  pi|K'S  mu-t  in  all  crises  be  brought  up  to 
the  meters  in  such  position  as  nuiy  be  directed  by  the  cor- 
poration. 

The  power  water  will  be  turned  on  after  the  receipt  by 
the  corporation  of  a  certificate  of  lest  of  the  nnicliinery  and 
pipes  (see  boiow),  and  after  an  inspection  of  the  same  in 
reference  to  the  foregoing  n'gulations.  Should,  after  a  trial, 
all  l>e  found  in  order  ami  no  leakage  apparent,  the  supply 
will  Im?  continued  from  that  time  accordiitg  lo  the  agreement 
entered  into. 

The  service  pi|>o  will  bo  laid  of  sufficient  size  to  give  the 
supply  that  may  bo  required,  and  the  makers  of  nmchinery 
must  so  )iroportion  the  pipes  un<l  ^'alves  on  the  consumer's 
promises  as  to  convey  the  pressure  to  tho  machines  without 
undue  loss.  As  the  pressure  %>ill  vary  to  sonio  extent  in 
different  localities,  makers  of  machinery  hIiouIiI  ascertain 
from  tho  engineer  of  the  cor|)oration   what  pressure  will  hv 


given    ill   the   ]<articular  district  before   constructing   their 
machinery. 

Consumers  will  be  supplied  with  a  key  for  the  street  vaire 
on  their  giving  the  rty|uired  undertaking  in  writing  in  refer- 
ence thereto,  form  of  which  may  Ik-  obtained  on  application, 
FORM!*  or   CERTIFICATK   OF  TKsT   OFUACHINEBV    AKO   rirTINOS. 

Form  adopted  for  Kefe  Machinery. 

MANCIIKSTKR  CURPURATIO.N    WATKRW0RK8. — IIYDSAl'LIC   POWKB 

KCPPLY. 

Certificate  of  Test  No Agreement  So 

We  hereby  certify  that  all  cylinders,  valroa,  pipes  and  &II 
parts  of  tho  machinery  subject  to  direct  preasoro  from  the 
hydraulic  mains,  have  been  sntisfaitorily  t*!Bt»'d  to  3,<)<I0  lb. 
per  sipiaru  inch  in  accordance  with  tho  regulations  of  tho 
cerijoraiion. 

Signed 

Makers  of  Machinery. 
The   above  certificate  refers  to  uiuchinury   lixod  by  us  in 


I    belonging  to  . 
consisting  of 


Signed 

Form  adopted  for  Eiitting  Machinery. 

MANCIIE.STER   CORPORATION     WATERWORKS, —  UVDRAL'LIC    POWEB 
SCPPLY. 

Certificate  of  Test  No Agreement  No 

We    hereby  certify    that   we    have    tested    tho    hydranlic 

inach i iiery   

and  that  it  is  suitable  to  work  at  the  pressure  of  1,120  lb.  per 
square  inch,  as  supplied  by  the  corporation. 

Wo  request  the  coriwration  in  this  case  to  waive  their 
conditions  of  supply,  accepting  in  place  thereof  our  guarenteo 
that  the  apparatus  is  efficient  and  strong  cnoogli  for  the 
puriiose. 

Signed 

SCALE   OF   QCARTERIY   ClIABGRS    FOR    limRACLIC    POWRB 
SCPPLIEn    r.Y    METER.* 

The  S(»le  is  subject  to  revision  at  the  expiration  of  fivp 
years  from  January,  189-t,  and  at  the  expiration  of  each  sub- 
sequent period  of  three  years.  The  minimnin  charge  is  £2 
for  4,000  gallons  or  under.  Above  4.000  gallons  then'  is  an 
additional  charge  of  os.  for  every  1,000  gallons  until  a  total 
of  30,000  is  reached,  that  quantity  being  therefore  supplied 
for  £8  10s.  After  that  the  extni  charge  is  4s.  por  1,000 
gallons  to  50,000  gallons,  the  total  cliarpe  for  which  is 
£12  10s.  From  that  jHunt  up  to  101^,001^  gallons  the  charge 
increases  by  3s.  for  every  additional  1,000,  the  charge 
for  100,000  being  £20.  From  that  point  up  to  300,000 
gallons  there  is  a  chai-ge  of  2s.  3d.  for  every  additional  1,000 
gallons,  the  charge  for  300,000  gallons  lieiiig  thus  £42  lOs. 
Power  water  taken  in  excess  of  300,000  gallons  por  quarter  is 
charged  23.  per  l,tXX)  gallons  for  the  excess  quantity  so  taken, 
and  in  cases  where  minimum  quaniities  of  500,tX)0  g:illons 
and  upwartis  per  (juarter  are  agreed  to  bo  taken  or  p:iid  for, 
whether  taken  or  not,  the  following  special  terms  «-ill  be 
adopted : — 

Price  per 
I.UOO  tlallons. 
>.     d. 
For  n  minmium  of  SOO.'^iOOpallons  per  quarter  ...     2     ti 
For  a  minimum  of  750,000  gallons  i>er  quarter  ...      1      9 
For  a  minimum  of  1, OCR) (Xki  g:illoiis  ]>er  quarter      1     0 
For  a  minimum  of  2,(l<lO,tKXP  gallons  per  <iuaMer       1      4 
For  a  minimum  of  3,LltXI,00<J  gallons  )>er  quarter       1     3 
Power  water  taken    for  motors   running  on  an  a\erage  six 
hours  JK'r  day  throughout  the  qnarter,  or  not    li'ss   than  4tiU 
hours  per  quarter,  is  charged  Is.  tkl.  per  1,000  gallons. 


Discussion  ok  Mr.  Lewis's  Paper. 

Owing  to  the  absence  of  Mr.  Lewis  the  discussion  on  his 
paper  was  necessarily  brief. 

Mr.  Mattuhws  (.Siuthamplon)  wished  further  information 
as  to  the  kind  of  oil  filter  leftrred  to  by  Mr.  Ibilme  Lewis. 
The  velix-ity  of  the  water  through  the  four  6-in.  cast-iron 
pipes  was  stated  to  Ik-  3  ft.  j«r  second,  the  engines  licing  at 
their  normal  speed.  That  velocity  seemeil  greater  than  any 
orilinary  waterworks  practice,  ami  he  would  like,  if  Mr. 
Lewis  w<mld  tell  them,  whether  his  ex|icrience  showed  3  ft. 
per  seconil  to  be  the  most  eciuiouiicnl  8pee«l,  taking  into 
account  frictit>n  on  the  one  Imixl  ami  the  size  and  4'\|H'n8e  of 
the  pipes  on  the  other,  lie  would  also  like  to  know  some- 
thing further  of  the  high-pressure  meters  which  Mr.  Lewis 
had  substituted  for  tho  low-pressure  ones. 

Mr.  I).  M.  F.  Gaskin  (Xotiingham)  also  ripressi-d  a  desire 
for  further  information  in  n-ganl  lothe  high-pressurv  nielcrs, 
and  congratulated  Mr.  Lewis  on  ha\ing  done  away  with  the 
low-pressure  meters,  which  inighi  still  lie  usid  in  »ome  |>arts 
of  the  country, but  were  undoubtedly  behiiul  the  tinu-s.  As  a 
rule  meters  would  not  stand  so  high  a  pressure  as  that  men- 
tioneil  by  .Mr.  Holme  Lewis. 

Mr.  W.  (i.  Kkxt  (Limilun)  .said  the  pn-.«sure  mentioneti  in 
the  pap<'r  did  not  n-present  the  nnixiinum  efficiency  of  the 
meters.  The  results  obtained  were  largely  due  to  the  extri'mo 
care  which   Mr.  Lewis  giive  to  his  work.     He   saw  that  the 

*  Wo  regret  that  wo  Imvo  Ixvn  citn)|>clloil  t«>  suiumanikc  Ihr  ^c«lc  of 
c1uirgc8,  as  wo  nro  uiiAblu  l4i  s|mrD  the  hiiArc  to  pnnl  it  in  tAltuliir  iLirm, 
as  Biiixialed  !)}■  Mr.  U<«m  lu  Ins  luiinr.— K<l.  T«l  Si  eviio». 
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meters  did  not  get  rongh  usage.  They  were  put  in  carefully, 
and  gave  very  little  trouble  afterwards. 

Mr.  Gaskik  having  added  that  he  did  not  think  any  meters 
were  capable  of  bearing  such  a  pressure  unless  they  were 
specially  constructed, 

Mr.  Kent  said  that  the  only  thing  exceptional  about  the 
meters  were  the  cases.  The  working  parts  were  of  the 
ordinary  type,  but  the  cases  were  made  to  stand  a  pressure  of 
2,500  lb.  per  square  inch. 

The  President  having  briefly  testified  to  the  value  of  the 
paper,  a  hearty  vote  of  thanks  was  unanimously  awarded  to 
the  author. 

The  last  paper  read  at  the  conference  was  the  following, 
which  was  taken  in  conjunction  witli  the  paper  by  Mr.  Coles 
Finch  given  in  our  last  issue. 

NOTES  ON  DISTRIBUTION. 
By  J.  Sll.iw,  Bo.ston. 
The  supply  of  water  by  gravitation,  although  not  so  ancient 
as  that  from"  wells,  dates  back  to  the  time  when  "  good  King 
Hezekiah  "  stopped  the  ujiper  watercourse  of  Gihon,  made  a 
pool  and  a  conduit,  and  brought  water  into  the  City  of 
David.*  Greece  and  Rome  followed  suit,  but  investigation  of 
their  ancient  aqueducts  shows  that,  while  great  public  sup- 
plies existed — ancient  Rome  being  said  to  have  had  over 
15,000  fountains— domestic  supply,  as  we  understand  the 
term,  was  confined  to  the  -svealthy  classes.  Hydraulics  were 
well  understood,  but  mechanical  difficulties  prevented  a  de- 
livery above  the  ground  lloor;  and,  as  pointed  out  in  a  pre- 
vious paper,t  "  mains  for  carrying  water  under  pressure  "  to 
the  nooks  and  corners  of  our  land,  introducing  it  to  the  tops 
of  high  houses  set  on  a  hill,  are  the  result  of  the  "iron  age" 
and  nineteenth-century  civilisation. 

W.ater  for  a  district,  being  obtained  by  power  or  gravita- 
tion from  well,  river  or  lake,  requires  to  be  distributed  in 
various  quantities  over  large  areas,  at  different  heights  above 
sea-level.  At  the  beginning  of  the  present  century,  when 
only  the  level  and  more  accessible  parts  of  this  country  were 
built  upon,  water,  where  it  was  supplied,  was  doled  out  by 
companies  in  such  quantities  aud  at  such  times  as  they  could 
best  afford.  Service  reservoirs  were  few  aud  inadequate; 
where  pumping  was  resorted  to,  the  water  was  forced  over  a 
stand  pipe  "fearfully  and  wonderfully  made";  and  even 
"constant  supply"  often  meant  very  little  water  for  that 
part  of  the  distribution  area  just  below  the  level  of  the  stand 
pipe,  while  "  intermittent  service  "  sometimes  meant  a  few 
mintites"  dribble  into  a  butt  once  or  twico  a  fortnight. 

To-day  it  is  very  difficult  to  say  where  supply  ends  and  dis- 
tribution begins.  In  new  works  we  look  upon  the  supply 
mains  as  ending  at  the  service  reservoir,  but  this  main  is 
often  tapped  en  route,  and  in  some  works  the  service  reservoir 
is  sirajjly  a  balancing  tank  at  the  opposite  end  of  the  main 
from  tlie  pumping  engines,  most  of  the  water  being  distributed 
without  going  near  the  service  reservoir  at  all.  The  ideal 
service  reservoir  is  placed  on  ground  Iiigh  enough  to  com- 
mand the  district,  near  the  centre  of  distribution,  with  service 
mains  radiating  therefrom  like  the  rays  of  a  starfish  ;  contain 
enough  water  to  make  up  for  any  irregularity  of  su]jply  or 
demand,  whether  from  intermittent  working  of  engines  or 
filters,  accident  to  supply  main,  or  varying  consumption  of 
water;  and  if  in  or  near  the  town,  or  if  the  supply  is  a  hard 
spring  water,  which  vegetates  on  exposure  to  light,  with,  iu 
warm  weather,  the  usual  accompaniment  of  infusorial  life,  it 
is  imperative  that  they  should  Ije  covered  and  contain  as  a 
minimam  one  d.ay's  supply.  Further  away  from  the  town, 
with  a  softer  water,  open  reservoirs  with  a  capacity  of  three 
to  fifteen  days'  supply  would  not  be  regarded  as  too  large ; 
but  while  covered  service  reservoirs  are  jilwaya  better  than 
open  ones,  the  question  f)f  esj)?nse  almost  always  governs 
that  of  utility,  and  covered  service  reservoirs  are  generally 
kept  down  to  the  minimum  requirement.^.  Mr.  William 
Morris,  of  the  Kent  'Water  Company,  in  a  paper  read  a  few 
years  ago  before  the  Institution  of  Civil  Engineers,  gave  de- 
tails of  many  of  these  reservoirs ;  and  waterworks  engineers 
who,  having  seen  some  in  their  own  country,  visit  those  on 
tho  Continent  enumerated  in  the  paper,  with,  say,  those  of 
Montsonris  and  Montmartre,  in  Paris,  and  Capo  di  Monte,  at 
Naples,  will  see  much  in  them  to  admire,  if  not  exactly  to 
imitate. 

The  amount  of  water  at  commatul  and  the  population  to  be 
supplied  are  theoretically  the  factors  in  laying  out  the  distri- 
buting mains,  but  there  are  many  other  questions  to  be  con- 
■  dered  by  tho  engineer  before  lixiftg  tlieir  dimensions  and 
direction.  Practice  tells  tis  that  sometimes  one-fourth  of  the 
su|jply  may  be  required  in  an  hour  ;  therefore  the  main  must 
be  capable  of  carrying  six  times  the  average  if  constant  supply 
is  to  be  kept  u]j  at  these  tljnes  without  the  intervention  of 
storage  cisterns.  Then,  is  the  to^Mi  jn-ogressive  or  stationary  ? 
If  the  former,  iu  what  direction  is  it  most  likely  to  extend? 
Is  there  land  in  this  direction  likely  to  be  built  iqion  only  n 
fow  feet  lower  than  theserrice  reservoir,  with  a  large,  thickly- 
populated,  low-lying  district  between  ?  What  are  the  habits 
of  the  pacplc  and  nature  of  the  fittings  ?  The  careful,  with 
good  fittings,  nv-iy  get  along  in  small  towns  with  10  gallons 
per  head  for  purely  domestic  daily  eonsiunption,  while  the 
carelesp,  with  indifferent  fittings,  in  a  similar  town,  m.ay  get 
through  four  times  this  quantity  ;  and  it  is  a  sad  confession 

•  2  Chron.,  xxxii.,  30.    2  KinRd,  xx.,  20. 
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that  with  some  towns  the  engineer  must  enter  amongst  his 
items  of  supply,  "  preventable  waste  =  10  gallons  per  capita." 
Do  the  local  industries  require  much  water,  antl  in  which 
direction  are  they  tending  ?  Is  the  town  compact,  straggling, 
or.  both  ?  If  the  former,  a  ring  main  may  be  rmi  ronnd, 
riders  connected  with  it,  and  a  regular  network  spread  over 
the  district,  doing  away  with  dead  ends  and  providing  alter- 
native supplies  in  case  of  bm-sts,  &c. ;  if  straggling,  long 
stretches  of  main  antl  dead  ends  cannot  be  avoided.  Is  it 
fairly  lovcl,  or  are  there  variations  of  hundreds  of  feet  in  as 
many  yards  ?  At  what  height  above  the  roadway  is  the  water 
required — a  few  feet,  or,  where  land  is  valtiable,  at  the  top  of 
some  veritable  "  Tower  of  Babel  ?  "  Is  the  water  of  an  in- 
crusting  nature,  to  require  "  hatch  boxes "  and  other  pro\-i- 
sions  for  main-scraping?  How  much  money  is  at  the  en- 
gineer's command  ?  Is  it  a  corporation  or  district  council 
supply,  which  can  ignore  to-day's  commercial  aspect  and  look  ■ 
well  ahead  ;  or  a  company  more  intent  on  present  dividends, 
or  with  capital  account  closed,  or  %vith  little  chance  of  raising 
more  money  ?  All  these  questions  must  be  considered,  and 
closely  following  them  are  requirements  for  street- watering, 
sewer-flushing,  fii'e-extingnishing,  and  other  occasional  but 
requisite  supplies ;  only  by  an  intelligent  grasp  of  these 
matters  can  satisfactory  distribution  be  effected. 

Having  fixed  the  size  and  direction  of  the  mains,  it  is  also 
requisite  to  fix  tho  number  and  position  of  the  various  valves, 
&c.  The  outlet  pipe  often  has  strainer  holes  of  much  less 
capacity  than  that  of  the  main,  and  with  a  great  demand  for 
water  on  a  low  reservoir  there  are  formed  eddies  and  an  in- 
draught of  air,  which  will  reduce  the  discharge  25  per  cent., 
besides  carrying  forwai'd  a  yolnme  of  air  to  cause  further 
trouble  and  annoyonco  in  some  part  where  the  main  rises 
nearly  to  the  hydi-aulic  gradient.  On  one  system,  where 
through  some  oversight  the  main  was  laid  with  a  very  small 
declivity  for  over  a  mile,  the  ail-  would  occasionally  stop  the 
supply  altogether,  the  use  ol  air-valves  only  providing  a  par- 
tial remedy.  A  bell-mouthed  pipe  fixed  month  downwards, 
or  in  the  ordidary  way  with  a  dished  cover  a  little  larger  than 
the  mouth,  and  with  an  annular  passage  of  the  same  capa- 
city as  the  discharging  pipe,  will  jjrevent  this  nuisance  and 
ensure  full  discharge;  and  this  latter  will  apply  especially  to 
overflow  pipes. 

Distribution  mains  are  generally  made  of  cast-iron,  in 
lengths  2  yards  under  3  in..  3  j-ards  under  12  in.,  and 4  yards 
above  that  size.  On  the  Continent  the  same  number  of 
metres  are  taken  aq  tho  standard  ;  and  as  this  gives  10  per 
cent,  fewer  joints,  it  is  possible  that  many  contracts  have 
been  lost  to  this  country  by  pipe-makers  giving  foreigners 
"what  we  make"  instead  of  "what  they  require."  The  spigot 
and  socket  joint  is  generally  adopted,  some  engineers  pre- 
paring the  old-fashioned  joint  run  with  lead,  with  or  without 
the  gyoo\e  under  the  socket  ricg  to  prevent  the  lead  working 
forward;  or,  better  still,  a  trifle  wider  in  the  pouch  than  at 
the  mouth.  Others  prefer  the  "  turned  and  bored  "  joint, 
while  some,  to  make  "  assurance  doubly  sure."  use  turned  and 
bored  joints,  filling  up  the  sockets  with  lead.  There  seems 
no  reason  to  alter  the  opinion  of  last  year  in  regard  to  these 
joints.  "  Turned  ami  bored,"  although  more  costly  per  ton, 
can  belaid  more  cheaply  than  lead  joints,  the  total  cost  per 
mile  being  much  in  their  favour;  but  the  difficulty  of  alter- 
iug  direction  and  level,  allowing  for  expansion  and  contrac- 
tion (especially  in  supplies  whose  temperatures  vary  35  deg. 
Fahr.,  or  in  a  mining  district  liable  to  subsidence),  would  make 
one  hesitate  to  use  them  on  all  occasions  ;  while  the  com- 
bined "  turned  and  bored'  and  "  leaded"  joint  has  nothing  to 
recommend  it.  Pipes  should  be  laid  with  at  least  3ft.  cover 
in  a  levelled  trench,  taking  care  that  the  pipe  bears  on  tho 
bottom  of  the  trench  for  its  whole  length,  especially  in  rocky 
ground.  Frost  and  lieat  seem  to  affect  pipes  at  a  greater 
depth  in  hard  ground  than  in  soft,  and  laying  3  ft.  down  will 
keep  the  main  fairly  out  of  the  way  of  steani-rollers  and 
other  heavy  traffic  on  macadamised  roads.  When  crossing 
made  giound  it  is  sometimes  advisable  to  lay  the  pipes  ou 
planking,  which  should  be  carried  into  the  solid  ground  on 
each  side.  Bricked  culverts  are  best  crossed  by  carrying  the 
pipe  inside  another,  so  as  to  take  the  weight  of  the  brickwork 
off  the  main;  aud  on  bridges  it  will  often  be  found  that  tho 
spring  of  the  bridge  will  draw  the  joints,  especially  at  tho 
delivery  end,  where  the  pipe  deviates  from  a  straight  line. 
Hooped  rings  to  pievent  the  lead  working  back  are  sometimes 
employed,  and  the  laying  of  some  "coal-tar  asplialte  "  for  a 
few  j-ards  under  tho  main  on  the  solid  ground  at  each  cud  of 
the  bridge  has  in  some  cases  formed  a  perfect  cure. 

The  proper  jioaition  in  the  roadway  for  the  water  pipe  is 
also  open  to  difference  of  opinion.  Preference  is  given  to 
about  3  ft.  from  the  curb,  clear  of  the  gutter  and  the  heaviest 
traffic.  The  pavement  is  clear  of  heavy  traffic,  but  being  in- 
tended for  foot  passengers,  these,  with  shopkeepers  and 
residents,  are  ajit  to  complain  when  repairs  arc  going  on, 
while  the  centre  of  the  roadway  is  generally  occnpied  by  the 
main  sewer,  from  which  tho  water  main  cannot  bo  kept  too 
far.  It  is  also  well  to  keep  clear  of  tho  gas  main.  Where 
the  two  are  in  too  close  proximity,  it  is  sometimes  difficult  to 
effect  repairs.  \i\  one  town  the  gas  and  water  mains  crossed 
a  bridge  aide  by  side,  tho  cover  being  very  shallow.  On  tho 
water  main  being  lowered  at  one  side  of  the  bridge,  the  gas 
company  laid  a  new  nmin  some  years  after  in  dvqilicate,  using 
the  water  main  as  a  saddle  to  rest  their  two  pipes  on  ;  and 
shouhl  a  burst  occur,  this  towm  will  be  temporarily  deprived 
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o£  its  Has  Bupfily  tlirougU  the  want  of  thouglit  on  tlio  jMU-t  of 
ita  f^as  engineer.  Where  pas  and  water  pipes  are  tlio  samo 
size  and  on  the  same  side  of  the  road,  yon  arc  alwavH  in 
danger  of  a  liiirried  visit  from  the  gas  servico  layers  lo  tell 
you  thoy  have  cut  into  tlie  wrong  pipe  and  it  feels  a  bit  damp  ; 
and  often  when  the  mains  are  iu  actual  contiut  a  sort  of 
electrolysis  takes  place,  in  which  the  water  generally  gels  the 
worst  of  it.  It  is  well,  therefore,  for  gas  and  water  resident 
engineers  to  enter  into  an  agreement  like  that  of  Abraham 
and  Lot — if  lie  goes  to  the  right  you  take  the  left,  and  vice 
vernu.  Dead  ends  should  bo  avoided,  as,  ))articnlarly  with 
filtered  water,  they  become  the  receptacles  of  muil,  rust,  and 
occasionally  tlio  lurvii'  of  gnats,  daphna-,  aiigiiiluta-  and 
other  mioroscdpical  but  fearful-sounding  delights  which  have 
escaped  ''the  careful  filtration  of  the  wateriillicials." 

Sluico  valves  should  be  jilaced  on  tho  trunk  main  at  least 
every  mile,  and  at  every  depression  scoiir  valves  Hhould  be 
fi.'ied  to  clear  away  any  rust  which  may  accnmulato  at  these 
points,  as  well  as  to  empty  tho  main  in  case  of  rt'pairs,  and 
self-acting  air-valves  fi.\ed  on  every  summit.  Balanced  relief 
valves  should  be  fixed  on  tho  iircssnro  side  of  stop  valves ; 
ordinary  weighted  safety  valves  sometimes  "rook"  when 
coming  into  action,  causing  by  their  pulnations  the  bsrst  tlioy 
have  been  fixed  to  avoid;  ami,  where  iiossiblo,  no  ferrules 
ahould  be  fixed  iu  tho  trunk  main,  althongh  the  use  of  ap- 
paratus for  tapping  under  pressure  has  removed  one  great 
objection  to  this  practice.  At  one  time,  when  intermittont 
.supply  was  tho  rule,  district  "  rider  mains "  governed  by 
valves  branched  from  the  trnnk  main,  the  water  b»iiig  sup- 
plied to  these  districts  in  specilied  rotation  for,  say,  an  hour 
daily.  With  constant  supply  iheso  districts  were  generally 
linked  up  ;  conacquontly  we  have  a'regular  network  of  pipes 
drawing  their  sujiply  from  the  trunk  main  at  different  ))lacc8, 
valves  being  introduced  evuiy  few  hundred  yards,  and  thus 
small  sections  can  bo  shut  off  for  repair  with  the  nnnimum 
inconvenience  to  consumers.  Single-faced  sluice  valves  havi- 
deservedly  gone  the  way  of  all  Hesh,  and  their  double-faced 
successors  can  be  bought  to-day  at  marvellously  low  prices. 
Every  sluice  valve  should  bo  worked  once  a  month,  as  tho 
packing,  being  often  "  too  scientifically  "  constructed,  is  a]it 
to  work  stiff,  especially  in  tho  larger  sizes.  Some  ])romising 
attempts  to  remedy  this  defect  have  been  made  by  means  of 
metallic  packing.  The  introduction  of  a  hem])  gasket  on  the 
valve  spindle  just  above  the  gland  cover  will  jn'event  grit  and 
silt  being  washed  between  valve  spindle  and  gland.  Prefer- 
ence is  given  to  "  left-handed  threads "  for  sluice  valves,  so 
that  bibs,  hydrants,  and  sluices  all  shut  down  the  same  way — 
i.e.,  with  tlie  sini ;  but  there  is  no  virtue  in  a  thread,  it  is  only 
important  that  the  screws  of  all  tho  threads  on  a  waterworks 
system  should  bo  uniform.  Much  waste  of  water  and  property 
has  arisen  from  a  mistake  in  \vorkiiig  a  valve  whore  some 
are  right  and  some  are  left  lianded  threads. 

Firo  hydrants  should  lie  fixed  every  100  yards,  in  this  case 
preference  being  given  to  the  centre  of  the  roadway,  so  that 
at  small  fires  only  one  lialf  of  the  road  need  be  occupied  with 
the  hose.     Provision  should  be  made  to  deliver  300  gallons 
per  minuto  from  two  hyilrants  into  the  dam  of  a  steam  Hre- 
ongine,  or  throw  a  single  jet  from  the  main  with  an  effective 
pressure  of  80  ft.      Even  « ith  high  pressure  the  proverbial 
difiicnlty  of  obtaining  a  "  <iuart  out  of  a  pint  pot "  is  not  more 
apparent  than  that  of  supplying  an  impatient   fire  brigade 
with  tho  above  requisites  through  a  few  hnndred  yards  of 
3-in.  main,  and  it  is  well,  therefore,  to  keep  the   mains  large 
enough  to  meet  such  contingencies.     Possibly  the  best  form 
of  fire-hydrants  is  a  3-in.  sluice  valve,  with  easy  bend,  ter- 
minating in  a  screw  for  attaching  the  stand  pipe,  which  gives 
a  clear  waterway.      One  word  on   tho  subject   of  pressure- 
reducing  valves,  which  are  of  value  on  any  supply  with  pres- 
snves   exceeding  100  ft.      With  sound  mains  and  apparatus 
pressures  above   this   are   seldom  retpiireil ;  where  a  leak  or 
faidty  apparatus  does   occur  with  pressures  exceeding  this 
the  waste  is  enormous,  the  very  pressure  tending  to  cause 
waste  OTi  self-acting  valves,  which  would  otherwise  remain  in 
good  order.  The  ordinary  cheap  equilibrium  ball  valve,  when 
rniining  full  bore,  will  nut  shut  with  a  la-essure  of  300  ft., 
and  the  introduction  of  a  pressure-reducing  valve  will  pro- 
vent  both  bursting  and  ^va.■^te.     On  one  main  in  a  chalk  dis- 
trict, where  leakage  was   known   to  exist,  the  reiluction  of 
pressure  from  l.^Oft.  to  .'jtift.  reiluccd  the  night  consumption 
to  two-fifthg.     At  Maidstone,  where  the  lower  parts  of  th- 
town    arc  supplied   gener.ally  from  two  sols  of  springs  by 
gravitation,  Air.  Ware  has  applied  pressure  reducers  in  u  most 
ingenious  manner.     The  water,  normally  at  aboat  SO  ft.  pres- 
sure, is  Biimetimes required  to  supply  or  nuike  up  a  deficiency 
in  a  high-level  district.      I'lider  the  c<mditions  of  gravitation 
supply  the  water  from  oiu*  set  of  springs  jiasses  the  ]Mimping 
station   by  a   by-pass,  fitted  with  a  retention  val\'e,  into   tho 
low-level   district ;    bnt  when   high  servico    is   required,  tho 
water  is  taken  from   the   main   nnder  pressure  and  given  a 
final  kick  up  into  tho  high-leNT?!  main.     Uy  introducing  pres- 
sure reducers  on   the  lowlevcl  snjiply  mains   leading  f-om 
this  trunk,  the  ordinary  presstiro  is  kept  on  the  low-level  dis- 
trict; the  other  set  of  gravitation  springs  are  utilised   for 
supply  when  tho  engines  nre  at  work,  an<l   the  company  ore 
saved  the  exjK'nso  of  a  sej'iirate  pumping  main. 

Fittings  are  sottu'wlmt  U^y^nd  the  scope  t>f  this  ulivady 
t  oo  long  paper,  but  it  may  be  saiil  that  ju'eference  is  given  to 
the  bent  ferrule,  with  <oupling  screwed  into  the  lop  nf  the 
m;iiii ;    the  straight  ferrnio  inserted  in  tho  side  has  many 


advocat«ii,  but  scorns  more  liable  to  break  at  the  shoulder, 
althoDgh  more  out  of  reach  of  frost  tlian  its  bent  brother.  A 
stop. cock  protected  by  a  movaljlo  cover  fixed  on  every  ser- 
vico, just  outside  the  cooBumer's  premises,  is  also  a  groat 
relief  to  waterworks  engineers.  It  is  absurd  to  ineouvonienoa 
300  or  UM  consumers  because  sumu  service  pii*  has  burst  a 
ipinrtor  of  a  mile  away,  while  tho  stop  cocks  give  great 
facilities  for  hunting  underground  letiks,  which  ptiss  away 
into  tho  sewers.  While  it  is  doubtful  whether  plumbing 
work  should  bo  <lonu  by  water  undertakings,  there  can  bo 
no  doubt  of  tlio  great  saving  of  water  oii  works  where 
washers  are  fixed  free  of  charge.  The  imipect<jr,  whore  this 
is  not  done,  notes  a  ilefective  tup,  it  is  rejiortod  at  the  office, 
a  post. card  is  sint  intimating  waste  and  calling  on  the  owner 
to  repair  tho  samo  in  three  days,  when  tho  in8))ector  culls 
again.  AU  this  lime  the  water  may  be  wasting,  while  on  the 
other  washers  (costing,  say,  4<1.  per  dozen —  loss  than  tho 
post-cards)  can  be  nflixcd  in  a  couple  of  minutes,  and  the 
saving  begins  forthwith. 

In  these  notes  it  is  ultcmptod  to  place  a  good  average 
system  before  the  niueiiiig;  many  of  us  have,  unfortunately, 
to  work  with  a  system  far  short  of  this  average,  while  others 
have  Deacon  meters,  tho  assistance  of  sewer  men  and  police, 
and  that  of  tho  consumers  themselves,  in  re|X)rting  leakages 
anil  preventing  waste.  It  is  said  that  statistics  will  prove 
anything;  eeriaiidy  waterworks  accounts  are  extremely 
puzzling  unless  we  are  in  tho  know,  and  the  same  may  bo 
said  of  distribution.  If  waterworks  engineers  in  works  above 
tho  average  are  to  be  envied  in  having  every  refinement  of 
present-day  working,  they  are  not  chary  in  recognising  the 
difficulties  of  others  iu  works  which  nre  half  a  centur)-  bo- 
hind,  :ind  criticise  gently  systems  which  have  ton  different 
service  levels  or  which  pump  tho  water  three  or  four  times 
over.  Visiting  such  works  along  with  tho  resident  engini'er, 
who  will  give  you  all  the  facts  and  show  what  to  avoid,  often 
excites  ailmiralion  for  tho  int;eniou8  manner  in  which  groat 
difficidties  have  been  overcome. 


DiSOO.SSION  or  TIIK  P.VPKBS  BV  Mes.sbs.  Shaw  ank  Colks 
Finch. 
Mr.  C.  (lii.HY  (Bath),  referring  to  some  figures  in  Mr.  Coles- 
Finch's  paper,  thought  that  a  waste  of  15,000  gallons  was 
very  high.  He  also  took  exception  to  Mr.  Shaw's  statement 
that  "  ]iracticc  tells  us  that  sometimes  one-fourth  of  tho 
supply  may  be  required  in  an  hour."  The  laying  of  pipes  to 
a  depth  of  3  ft.  was  a  very  wise  precaution,  bnt  was  not 
possible  in  a  place  such  as  Bath,  though,  no  doubt,  the  case 
was  rather  exceptional.  Pressure-reducing  valves  were  all 
very  well,  but  it  wiis  not  always  possible  to  attach  them  to 
mains,  say,  where  houses  had  to  bo  supplied  on  both  sides  of 
a  steep  valley. 

Mr.  W.  Matthkhs  (Southampton)  did  not  think  that  firo 
hydrants  sluudd  be  fixed  in  the  centre  of  tho  roadway,  as  .ad- 
vocated by  Mr.  Shaw.  The  box  was  apt  to  be  damaged  by  the 
heavy  traflic,  and  difficulties  were  caused  by  the  opening  and 
repairing  of  the  roadway.  He  preferred  hydrants  to  be  in 
the  footwaj'S.  Mains  supplying  hydrants  should  not  be  too 
small,  say  about  4  in.  in  diameter.  The  recorder  described 
by  Mr.  Finch  reminded  him  somewhat  of  tho  Silvertowu  in- 
dicator. The  recorder  had  been  described  as  useful  in  detect- 
ing and  locating  waste,  but  he  (Mr.  Matthews)  did  not  think 
it  would  be  of  much  use  except  in  connection  with  compara- 
tively small  works,  and  in  places  where  the  consumption  of 
water  did  not  vary  much  from  day  to  day,  or  where  any  ex- 
ceptional consumption  in  a  given  district  would  strongly  affect 
the  reservoir. 

Mr.  W.  Whitaker,  K.R.S.,  F.c.s.  (Croydon),  speaking  from 
tho  point  of  view  of  a  consumer,  sjiid  that  owners  and  occu- 
I)iers  should  be  encouraged  to  put  stop  cocks  inside  as  well 
as  outside  their  houses,  by  which  means  tho  water  might  l>e 
turned  off  without  delay  in  case  of  any  accident.  Waste 
wotild  be  avoided,  ai\d  the  consumers  would  be  saved  trouble. 
Mr.  H.  Maci.ntvuk  gave  some  particulars  of  tho  Silvertown 
indicator,  and  said  that  iu  his  journeyings  he  was  surprised 
to  find  so  largo  a  number  of  cases  in  which  nothing  of  tho 
kind  was  in  use,  considering  the  i!n]>ortance  of  the  arrange- 
ment. It  was  very  important  to  bo  able  to  tell  the  height  of 
the  reservoir  at  any  time  of  the  day  or  night.  When  there 
was  a  pmposal  to  construct  tho  Silvertown  n]>paratus  at 
Leamington  it  was  to  have  been  on  much  the  same  lines  as 
those  indicated  by  Mr.  Finch,  but  the  money  given  was  not 
sufficient  to  enable  them  to  carry  out  their  iileas.  He  had  no 
desire  to  detract  from  the  merits  of  tho  invention  described, 
DS  he  considered  that  it  wiis  a  very  iroiMutant  one  for  MTiler- 
works.     The  di;igrains  were  very  interesting. 

Mr.  H.  Francis  (llev.iiiport^  related  an  eT|>erience  of  his 
own  in  connection  with  .Mr.  Shaw's  rocommenilntion  i"  ki'op 
clear  of  gas  mains,  as  it  was  dillicult  to  execute  ro|>airs  when 
the  mains  were  loo  close  together.  There  were  other  roa-sons 
as  well.  Ho  remembered  a  case  of  a  snioll  of  fciw  Ix-ing  re- 
ported every  time  tho  water  was  turned  on,  the  servico  being 
intermittent.  On  applying  a  pipe  to  a  water  tap  in  the  house 
there  was  nt  once  a  ga.s  jet  IS  in.  leng.  The  gas  and  water 
pipes  had  been  laid  in  tho  same  trench;  the  former  had  do- 
terioniled  and  the  latter  had  burst,  therosnlt  iM'ini.-  that  «lien 
the  water  was  tnnied  off  gas  was  ailmittod  into  the  pipes,  and 
i'X|ielled  fiMin  the  tups  wlien  the  water  was  tnrneilon  ngiiin. 

Mr.  C.  K.  JoNKS  (I.eytnn)  said  the  question  of  the  met  hod 
of  laying  gas  and  water   pijios  was  larg<>ly  governed  by  cir- 
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cniuatauooa,  and  the  deptli  also.JTlie  depth  he  advocated  waa 
somewhat  in  excess  of  what  some  of  his  professional  brethren 
adyocated,  hut  in  these  days  of  traction  engines  a  greater 
deptli  than  formerly  was  necessary.  It  was  very  awkward 
sometimes  in  getting  over  railwa}'  bridges,  owing  to  the  want 
of  room,  and  ho  thonght  that  a  clause  should  be  put  into 
every  railway  Act  to  protect  the  interests  of  gas  atid  water 
companies.  In  the  case  mentioned  by  Mr.  Francis,  so  far 
from  the  gas  being  the  delinquent,  had  it  not  been  for  the 
gas  the  defects  in  the  water  service  would  not  have  been 
found  out.  The  necessity  for  increased  supervision  over  gas 
and  water  was  clearly  shown  at  the  present  time,  when  the 
speculative  bnilder  was  found  throughout  the  length  and 
brcadtli  of  the  land.  Ho  had  always  set  his  face  strongly 
against  laying  either  gas  or  water  pipes  either  in  sewer 
trenches  or  in  any  newly-laid  trenches.  The  street  should 
be  partly  constructed  before  mains  were  laid.  A  few  years 
ago  tlie  practice  had  prevailed  of  laying  Tuains  and  connect- 
ing them  to  building  plots,  which  in  some  oases  had  been 
known  to  lie  vacant  for  twenty  years.  When  it  came  to  be 
utilised  the  work  was  found  to  be  quite  obsolete  and  the 
pipes  useless  for  the  purpose  intended.  In  regard  to  stop 
cocks,  general  experience  had  shown  that  the  best  position 
was  outside  the  houses.  Inspections  could  be  better  made, 
and  without  disturbing  the  consumer  it  was  possible  to  ascer- 
tain whether  there  were  leakages,  wliether  watering  of 
gardens  was  going  on  at  night,  or  wliether  there  was  any 
waste  through  the  carelessness  of  servants.  Unless  the  con- 
trol of  the  water  purveyor  was  absolute  the  speculative 
builder  could  make  the  practice  ineffective.  There  was  a 
good  deal  to  bo  said  in  favour  of  the  idea  that  stop  cocks 
sliould  always  bo  on  the  outside,  the  footway  being  t)io  best 
place. 

Mr.  WiiiTAKER  said  ho  did  not  advocate  putting  tho  stop 
cock  inside  the  house,  but  merely  that  an  ad<litional  one 
should  be  jilaced  there  fer  the  convenience  of  the  consumer, 
who  could  then  turn  off  the  water  as  well  as  the  engineer. 

Mr.  Jones  said  he  did  not  think  any  water  authority  would 
object  to  such  a  conrse. 

Mr.  ]3.\Nci!0FT  (Hull)  took  excejition  to  Mr.  Whitaker's 
remark  that  water  engineers  looked  after  themselves  and  did 
not  care  for  the  consumers.  It  should  not  go  forth  that  water 
engineers  cared  nothing  for  the  interests  of  the  consumers, 
esiiecially  as  it  had  become  the  fashion  to  attack  water 
authorities,  and  particularly  water  companies.  He  agreed  with 
Mr.  Jones  as  to  stop  cocks.  He  advocated  the  laying  of 
service  mains  on  each  side  of  the  road,  thus  avoiding  the 
traftic  and  other  disadvantages.  In  his  town  tir?  hydrants 
had  been  found  very  nsefnl  in  detecting  waste. 

Mr.  C.  H.  Priestley  (Cardiff)  said  that  in  his  town  the 
majority  of  houses  were  provided  with  stop  cocks  insido  as 
well  as  outside,  tho  inside  ones  bciTtg  pro\ided  by  the  owners. 
It  had  licen  suggested  that  trouble  might  1)0  caused  by  one 
sto])  cock  being  provided  to  a  number  of  liouses,  lint  this 
could  be  got  over  by  putting  'a  service  pi|)e  to  eacli  house. 
Mr.  Shaw  had  advocated  the  laying  of  pipes  on  planking,  but 
he  (Mr.  Priestley)  preferred  under  the  conditions  mentioned 
to  lay  them  on  concrete  blocks.  He  agreed  with  Mr. 
Matthews  that  -l-in.  mains  were  the  smallest  that  should  be 
used  in  largo  towns.  He  also  agreed  that  tire  hydrants  should 
be  in  the  footways. 

Mr.  DoXALii  C.\MBRON  (Exeter)  said  the  paper  was  an  ex- 
cellent rd^iinie  of  the  points  within  the  knowledge  of  water- 
works engineers,  and  had  brought  the  subject  liefore  tliem  in 
a  concise  and  e.toellent  manner.  Most  of  them  had,  no  doidit, 
sighed  for  the  laying  out  of  a  complete  new  scheme  for  a  large 
district,  but  the  paper  was  a  resume  from  tho  point  of  view  of 
what  was  and  not  of  what  tliey  would  like.  In  an  entirely 
now  district  they  would  have  no  dead  ends;  tlie  diameter  of 
the  pipes  would  bear  a  proper  relation  to  the  amount  of 
water  to  be  carried ;  the  hydraulic  power  and  the  hydro- 
static pressure  would  be  the  same  throughout.  In  an  old 
system,  on  the  other  hand,  they  would  liave  small  i)ipes  intro- 
duced into  the  supply  services,  and  other  variations  in  the 
sizes  of  the  pipes,  which  made  it  dithcnlt  to  remedy  defects. 
Ho  thought  hydrants  placed  at  a  distance  of  100  yards  from 
each  other  were  too  far  a^iart  in  a  populous  city,  and  that 
they  should  not  be  more  than  100  ft.  lie  thought  it  was  not 
only  an  inconvenience  but  a  danger  to  place  liydrants  in  the 
middle  of  the  road.  The  proptr  place  and  1  lie  most  con- 
venient was  the  footway.  In  the  case  of  hydrants  tho  require- 
ments of  a  large  steam  tiro-engine  should  be  tho  standard,  and 
not  less  than  a  5-in.  pipe  should  be  used.  Ho  could  not  see 
v(»ry  wc'll  how  they  could  get  along  unless  every  service  was 
commanded  by  a  stop  cock  and  controlled  by  the  water 
authority.  The  best  jiosition  was  close  to  the  wall  of  the 
house.  It  was  the  most  convenient  position  for  the  stop 
cock,  as  tho  jieople  would  not  fall  over  it.  Mr.  Shaw  had 
not  toadied  on  tlie  (|uestioii  of  service  pipes  -  a  question 
which  demanded  tlie  greatest  attention  from  water  engineers. 
In  the  case  of  intermittent  systems,  where  cisterns  were 
allowed,  very  small  service  pipes  were  sutlicient.  He  thought 
that  house  ecrvico  ]iipes  wore  too  large  for  tho  work  tliey 
had  to  do.  By  using  smaller  pipes  they  would  be  able  to 
have  a  bettor  quality. 

Mr.  I'KiucK  (Richmond)  thought  there  should  be  a  stop 
cock  inside  as  well  as  outside,  but  tho  dillicnlty  was  to  get 
either  the  conanmi'r  or  tlie  landh>rd  to  ]nit  it  in.  At  llii'h- 
moud  tho  hydrants  were  80  yards  apart  and  placed  on  the 


footways.  Tlioy  now  insisted  on  4-in.  mains,  and  he  thonght 
they  should  never  be  less.  Ho  argued  that  the  service  pipes 
had  been  too  large.  With  a  pressure  of  60  lb.  he  found  a 
i-in.  pipe  sufficient,  but  he  always  advised  having  a  larger 
size  pipe  inside  tho  house. 

Mr.  Coles  Finch  (Chatham)  said  that  in  his  town  they 
placed  tho  gas  and  sewer  pipes  in  the  middle  of  the  road  and 
the  water  mains  at  the  side.  They  were  in  the  habit  of  pay- 
ing 6d.  or  la.  to  any  jierson  reporting  waste,  and  they  found 
tho  practice  answered.  Hydrants  were  placed  1  ft.  from  the 
channels  at  the  side  of  the  road. 

The  President  said  that  in  regard  to  the  depth  of  mains 
his  practice  was  to  lay  them  at  a  depth  of  2  ft.  6  in.  Before 
doing  BO  he  consulted  the  county  surveyor,  who  expressed 
satisfaction  and  agreed  to  make  good  any  damage  done  by 
steam  road-rollers.  The  stop  cock  question  was  a  trouble- 
some one,  owing  to  people  falling  over  them.  He  always 
placed  them  as  near  to  the  boundary  wall  as  possible  or  insido 
a  passage.  Tliey  should  discriminate  between  indicators  and 
recorders.  An  electrical  indicator  was  a  sinijde  instrument 
with  a  clock  face.  A  recorder  was  a  much  more  costly  and 
complicated  instrument. 

Mr.  Sii.AW  in  tlie  course  of  his  reply  referred  to  the  case  of 
Mr.  (rilby  .at  Batii,  where  the  streets  were  constructed  on 
arches.  It  he  could  not  do  as  he  would  like  to  do,  he  did 
what  he  could.  Even  the  difficulty  in  regard  to  reducing 
valves  could  be  got  over.  In  regard  to  fire  hydrants,  if  they 
cared  to  go  to  the  expense  of  having  a  main  on  each  side  of 
the  road,  the  footway  was  the  proper  place  for  the  hydrant. 
When  it  was  placed  in  the  middle  of  the  road  it  was  awkward 
to  have  the  roadway  blocked  on  account  of  a  small  lire.  Re- 
ferring to  the  remarks  of  Mr.  AV'liitaker  in  regard  to  the  water 
engineer  and  consumer,  he  (the  speaker)  thought  that  a 
general  misconception  prevailed  with  respect  to  the  former, 
especially  if  he  was  the  engineer  to  a  comjiany.  There  was 
a  general  ojiinioii  tliat  he  was  only  there  to  earn  dividends 
and  oppose  tho  interests  of  tho  public.  Between  the  directors 
on  the  one  lianil  and  the  consumers  on  the  other  tho  position 
was  a  dilHcnlt  one.  He  thought  engineers  should  consult  tho 
interests  of  tlie  public  even  more  than  those  of  tho  company. 
Stop  cocks  inside  should  bo  a  matter  of  choice  for  the  house- 
holder. 

Mr.  Coles  Finch  made  a  bi'ief  reply,  and  a  vote  of  thanks 
was  unanimously  awai'ded  to  the  authors  of  the  two  papers. 

(_)n  the  motion  of  Mr.  G.\SKIN,  a  vote  of  thanks  was  also 
awarded  to  the  President  for  his  conduct  in  the  chair,  and  the 
proceedings  then  terminated. 


The  afternoon  of  Thursday,  July  22nd  (tlic  third  day  of 
the  conference),  was  devoted  to  a  visit  to  the  works  of  the 
Sonthwark  and  Vaushall  Water  Company  at  Hampton.  It 
will  be  remembered  that  these  works  were  visited  by  mem- 
bers of  the  Association  of  Municipal  and  County  Engineers 
on  the  occasion  of  the  district  meeting  at  Kew,  and  some 
account  of  the  waterworks  at  Hampton  apiicared  in  our  issue 
of  Juno  .5,  1896.  On  Friday,  23rd  July,  the  members  attend- 
ing the  conference  of  the  Association  of  Waterworks  En- 
gineers visited  Windsor  and  Eton,  under  the  guidance  of  Mr. 
C.  Saiuty,  of  the  Windsor  Corporation  waterworks. 


HAMP8TEAD    ELECTRIC   LIGHT, 

The  accounts  of  the  electric  li^cht  depnrtmeiit  of  the 
Ilampstead  Vestry,  covering  a  period  of  fifteen  months — 
from  Christinas,  1895,  to25tli  March  last — Iiave  just  recently 
been  issued.  Taken  as  a  whole  the  fifjures  are  satisfactory, 
and  indicate  a  rapid  fi^rowth  of  the  undertaking",  which,  ns 
the  vestry  clerk  observes,  "  has  assumed  propoi-tions  which 
have  exceeded  the  most  sanguine  expectations  that  were 
formed  wlien  the  scheme  was  first  mooted."  During  tiie 
period  under  review  a  fresh  loan  of  £30,000  has  lieen  obtained 
from  the  Londoii  County  Council,  thuH  bringing  the  tot;il 
amount  borrowed  up  to  £59,400.  Tliis  latter  loan  has  been 
obtained  at  the  low  interest  of  2gths  per  cent.,  while  tho 
principal  repaid  on  the  total  loans  is  £1,058  IGs.  2d.  The  total 
capital  expenditure  since  the  commencement  of  the  under- 
taking Iiaa  been  £83,331,  that  dnringthe  fifteen  montlis  being 
£26,809.  This  leaves  an  adverse  balance  of  £22,771  4s.  lOd., 
and  though  the  vestry  clerk,  writing  in  June,  draws  at- 
tention to  this  overdraft,  and  says  "it  will  be  necessary, 
almost  immediately,  to  consider  the  question  of  applying  for  a 
furtlier  loan,"  it  is  a  matter  of  surprise  tliat  tlie  vestry  should 
have  adjourned  last  Thursday  for  six  weeks  without  having 
made  any  arrangenu'iits  for  obtaining  a  loan,  which  it  is  in- 
tended shall  bo  for  £26,000.      ' 

Tlie  working  prolit  for  the  fifteen  months  is  jmt  down  at 
£5,257  12s.,  and  the  nett  ])rofit,  after  paying  off  interest  ;ind 
princijKil  of  loans,  at  £1,900.  It  is  not  to  be  supjiosed,  how- 
ever, tliat  this  latter  sum  is  available  for  reduction  of  the 
rates.  Tho  nelt  delicit  at  December,  1895,  was  £2,916  5s.  3d., 
a)id  this  £1,900,  together  with  £68  13s.  6d.  jiroliminary  ex- 
penses, written  oft"  in  accordance  with  a  resolution  last  Juno 
of  tho  Lighting  Coniniittee,  reduce  tho  deficit  accumulated 
since  the  inauguration  of  the  undertaking  to  £1,084  IOp.  3iL 
Assuming,  however,  the  present  success  of  the  scheme  con- 
tinues, it  ought  not  lo  be  much  more  than  another  year  bcforo 
tho  electric  lighting  undertaking  of  tho  Ilampstead  Vestry  is 
a  genuinely  prolitable  concern. 
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The  Operation  of  Tramways  by  Electricity. 


Tho  couFBO  of  events  during  the  past  yonr  or  two  in  con- 
nection with  tramway  working  in  this  country  point  to 
nothing  short  of  a  revolution.  Two  particular  features  of 
modern  practice  which  indicato  in  this  direction  are;  1,  Tho 
purchase  of  tramway  syatoma  by  municipal  authorities  with 
a  riow  to  thoir  boing  worked  as  municipal  undertaking's, 
tho  ultimata  profits,  if  any,  to  bo  placed  towards  reducing 
the  publio  rates;  and,!;,  tho  c|uO!ition  that  is  under  considera- 
tion in  many  places  at  humo  and  abroad  roparding  the  use 
of  mechanical  power  for  tramway  and  light  railway  pro- 
pulsion. 

Those  two  matters  are  of  insuperable  importance  to  tho 
municipal  surveyor  and  engineer,  whether  his  governing 
body  contemplates  iinmedintoly  moving  in  his  direction  or 
not,  for  there  ore  promoters  and  companies  painfully  on  tho 
alert  to  secure  powura  fur  niochanicnl  tramways  wherever 
there  is  the  least  probability  of  a  line  being  protitabin  if  the 
local  authority  does  not  take  the  matter  in  hand  itself.  Tho 
timo  would  appear  to  be  not  far  distant  when  tho  history  of 
electric  lighting  undertakings  will  bo  repeated  in  respect  to 
our  tramways.  Kvery  town  of  any  particular  importance 
in  the  kingdom,  as  well  as  many  unimportant  country  dis- 
tricts and  villages,  has  either  a  municipal  electric  lighting 
installation,  an  installation  worked  by  a  private  company,  or 
else  tho  question  gravely  under  consideration.  It  is  clear 
that  municipal  authorities  are  by  no  means  tardy  in  copying 
one  another  in  those  undertakings,  which  are  proving  so 
Buccossful,  and  electric  lighting  powers  are  watched  over  by 
local  authorities  with  what  might  be  considered  a  remark- 
able degree  of  jealousy  wore  it  not  that  the  future  of  electric 
lighting  is  so  promising. 

Schemes  of  an  electrical  nature  have  a  great  power  of 
fascination  to  the  vestryman  and  councillor,  as  well  as  to  the 
investing  public,  and  it  will  hardly  be  surprising  if  tho  satis- 
factory working  of  electric  light  undertakings,  whether 
municipally  or  privately  operated,  has  a  groat  deal  of  weight 
with  local  bodies  when  the  tramway  question  comes  before 
them.  In  several  towns  in  the  country  this  has  actually 
been  tho  case  during  the  past  few  months.  The  town  or 
district  council  having  its  own  electric  lighting  works 
naturally  thiuks  when  tramway  proposals  como  before  it, 
that  it,  as  a  municipal  body,  should  bo  in  a  very  favourable 
position  for  supplying  electricity  from  tho  same  station  for 
propelling  tramways,  whether  the  lines  are  actu.ally  its  own 
property  or  tlie  property  of  a  company.  We  might  point  to 
several  towns  where  ayndieatos  and  comp.anies  have  brought 
forward  sehemns  to  which  the  local  authorities  have,  after 
full  consideration,  absolutely  declined  to  give  sanction,  and 
the  matter  therefore  hangs  fire  at  the  moment,  with  the 
probability,  or  we  might  almost  say  certainty,  of  the  council 
itself  bringing  forward  its  own  scheme  and  putting  the  work 
of  construction  in  hand  without  much  delay. 

From  this  point  of  view  alone,  therefore,  it  would  be  seen 
that  to  the  municipal  ollicial  connected  in  any  w.iy  with  the 
roadways  of  a  district,  or  any  of  the  surveying  or  engineering 
departments  thereof,  the  subject  is  one  of  great  interest  and 
of  vital  importance.  Such  officials  will  do  well  to  keep 
themselves  posted  up  as  thoroughly  as  possiblo  in  what  i? 
transpiring,  or  has  already  occurred,  both  at  home  and  in 
foreign  countries.  To  say  tho  least  of  it,  they  should  be  ac- 
quainted with  tho  outline  history  of  matters. 

Notwithstanding  tho  glowing  promises  of  company  pro- 
moters and  others  interested  in  the  furtherance  of  the  motor- 
car traffic  and  industry,  there  is  not  much  likelihood  that 
such  horseless  vehicles  will  supersede  the  ordinary  suburban 
and  inlor-urban  tramway  systems,  or  even  the  omnibus  ser- 
vices, fur  some  timo  to  coino  ;  but  there  is  every  indication 
that  tho  horse  (with  its  consequent  insanitary  and  other 
ill  effects)  has  .soon  its  be;st  days,  so  far  as  tramway  haulago 
is  concerned.  Uno  can  honestly  eay,  in  spite  of  tho  rosy 
promises  mentioned,  that  no  niotor-eur  in  existence  hai  ac- 
quitted itsi'lf  in  such  a  manner  as  to  denote  prelimged 
economical  and  unobjectiunablo  working,  but,  on  tho  otlur 
bund,  it  is  a  fa  I  that  there  are  in  daily  operation  and  giving 
every  satisfaction  many  thousands  of  miles  of  tramways  and 
light  railways  which  are  propelled  by  means  of  mechanical 
power,  and  numbers  of  them  earning  handsome  retnrns  on 
tho  capital  laid  out  upon  their  construction. 

Wo  need  not  hero  enter  into  tho  relative  merits  of  tho 
steam,  cable,  electricity  and  compressed  air  tramway  systems, 
but  will  deal  particularly  with  that  system  which  by  its 
extensive  a<loption  in  other  countries,  and  by  the  evidence 
there  is  in  many  English  cities  of  its  probable  n<loption  here 
very  shortly,  gives  every  promise  of  treading  very  exten- 
sively on  tho  heels  of  the  horse.  Wo  refer,  as  intimated 
above,  to  the  electrical  system.  Wo  should  not  like  for  one 
moment  to  bo  understood  to  express  an  opinion  that  there  is 
a  iHirJ'cctSy  satisfactory  electric  traction  system  in  use  any- 
where, for,  on  the  contrary,  it  is  a  fact  that  electrical  men, 
both  in  England,  Europe  and  America,  are  looking  with  very 
longing  eyes  for  a  system  which  will  coniaiii  the  iH'neiits  of 
all  existing  methods  ami  obviate  their  defective  and  ol>jec- 
tionable  features.  Electrical  engineers  and  otln  r  inventors 
are  well  occupied  all  tho  wurld  over  on  Ihia  aubjuct,  unJ  tho 


lucky  man  whoso  inrentivs  goniui  brings  forth  a  really  good 
electric  system,  be  it  a  conduit  or  s  nelf-contoincd  method, 
will  receive  more  than  passing  distinction  and  find  his  coffers 
well  filled  with  gold. 

We,  as  a  nation,  have  been  oicoodinply  slow  to  adopt  elec- 
tric traction  in  this  country.  That  ii  a  fact  that  oreryons 
nfuBt  be  acquainted  with  by  this  time.  Vft  are,  however, 
moving  at  last,  and  now  that  the  immenso  advantages  of 
electric  traction  are  becoming  better  realised  we  Bometimea 
wonder  why  it  is  wo  have  been  so  laggard  in  the  matter.  The 
reasons  are  many  and  various.  y!;sthetic  objections  which 
have  been  raised  in  opposition  to  tho  overhead  wire  systcma 
have  hindered  matters  considerably.  There  are  a  number  of 
towns  whore  olactric  tramways  would  now  be  in  operation, 
or,  at  any  rate,  in  course  of  construction,  were  it  not  for  this 
opposition,  which  Avas  generally  put  forward  by  those  anablo 
to  comprehend  tho  ndrantageg  of  an  overhead  wire  lino. 
These  querulous  objections  are  passing  away,  and  there  is  a 
more  reasonable  and  progressive  spirit  abroad.  Legislation 
and  other  causes  have  also  hindered  considerably  in  the  past. 

Matters  havo  taken  a  very  different  channel  on  the  other 
side  of  the  Atlantic.  In  the  United  States  of  America  alono 
there  are  over  lO.tKX)  miles  of  electrical  track  (using  over  3.5,0>X) 
cars),  the  total  length  of  the  other  systems,  including  cable, 
steam  and  miscellaneous, only  amounting  to  3,000  odd  miles; 
and  almost  every  week  some  new  electrical  lino  or  extension 
is  being  opened  there.  The  figures  for  the  British  Isles  are 
insignificant  compared  with  these,  for  wo  can  boast  only  of 
100  miles  at  tho  outside,  that  number  including  pleasure  lines 
at  seaside  resorts  and  bo  forth.  Even  France  is  50  per  cent, 
better  than  we  are,  and  Germany  boasts  of  about  four  timoa 
our  number.  If  one  attempts  comparison  with  tho  United 
States,  however,  the  far  greater  area  there,  which  naturally 
affords  so  much  scope  and  also  gives  rise  to  tho  absolute 
necessity  for  tramway  construction,  must  be  taken  into  ac- 
count. We  must  also  bear  in  mind  tho  principal  redeeming 
feature  of  our  delay — and  that  is  that  England  will  not  havo 
to  incur  the  vast  waste  of  capital  that  occurred  in  tho  States 
while  systems  were  being  brought  to  what  we  might  term  a 
condition  of  commercial  and  engineering  practicability.  It 
is  estimated  that  tho  total  capital  now  invested  in  electric 
tramways  in  the  United  States  is  something  like  £50,000,000, 
whereas  our  total  tramway  system  only  roprcsenta  abont 
£15,(XX),000. 

In  connection  with  these  figures  it  is  interesting  to  note, 
from  a  Parliamentary  return  recently  issued  (signed  by  Mr. 
Francis  J.  S.  Ilopwood),  that  during  the  year  ended  June  30, 
18'.)G,  there  were  thirty-seven  tramways  in  the  United  Kingdom 
belonging  to  local  authorities,  with  a  total  mileage  of  335,  as 
cotnpared  with  116  belonging  to  other  than  local  aathorities, 
with  a  mileage  of  673.  The  same  return  shows  the  length 
of  line  open  for  public  traffic  in  the  United  Kingdom  waa 
1,009  miles,  an  inerease  of  only  27  miles  on  the  preceding 
year,  while  tho  horses  used  by  the  companies  increased  from 
32,273  in  189i  to  1895  to  3r),021,  in  the  succeeding  year  the 
number  of  locomotive  engines  belonging  to  the  companies 
decreased  by  two.  The  engines  numbered  568  in  1896  as 
compared  with  152  in  18S6and  only  11  in  1878.  From  these 
figures,  therefore,  it  will  be  observed  that,  while  the  increase 
in  the  number  of  horses  during  the  ono  yeai-  has  been  about 
10  per  cent.,  the  increase  in  the  use  of  mechanical  traction 
(engines)  has  been  during  the  (cii  year.<  referred  to  only  abont 
25  per  cent,  altogether.  Further,  tho  number  of  locomotive 
engines  used  for  tramways  actually  •Iccrcasctt  by  two  daring 
the  year.  Those  statements,  coming  as  they  do  from  a  re- 
liable official  report,  do  not  appear  to  maintain  tho  contention 
stated  above — that  the  days  of  the  horse  for  tramway  hanlagu 
are  numbered.  Statistics  aro  generally  unassailable,  and  in 
this  case  it  wotild  be  vain  for  the  mechanical  traction  en- 
thusiast to  attempt  to  quarrel  with  them.  It  must,  however, 
bo  noticed  that  the  statistics  are  for  the  periixl  ended  June, 
1896,  urevious  to  which  date  the  mechanical  traalion  crane 
here  was  but  a  weakling.  There  is  evidence  on  every  hand 
that  it  is  now  well  on  its  legs,  and  though,  |)erchance,  oHiciitl 
statistics  for  tho  year  einling  next  Juno  may  havo  a  slight 
tendency  in  the  same  direction  as  tho  June,  1806,  figuros, 
there  will  from  that  time  forwanl  bo  n  retrogression  in  horso 
haulage.  Since  June,  I89fi,  tho  construction  of  electric  tram- 
ways has  Icon  commenceil  in  seveml  towns,  and  in  n  number 
of  others  work  will  shortly  commence,  and  the.oeand  perhaps 
many  more  eloclrical  lines  will  bo  completed  by  June.  1H9S, 
and  will  thus  havo  a  material  effect  nimn  the  atatistica  for 
that  year. 

RLElTRtr.\r.   SYSTRMS. 

I  laving  thus  considered,  Bomowlial  briefly,  tho  gencnil  aspect 
of  tramway  matters  as  they  stand  here  at  present,  we  will 
pr(>ceed  to  refer  to  tho  several  means  or  fly fltems  that  aro 
employed  for  propelling  tramways  by  electricity.  They  are 
known  us  tho  neoumulalor,  underground  conduit  and  over- 
head trolley  systems.  Kuch  boa  iu  objections,  and  each 
possesses  certain  adv.mtogos  which  havo  been  clearly  defined 
by  practical  experience.  The  objeotionnblo  featnnM  of  tho 
ncciimnlalor  system  are  the  enormous  weight  and  con  (l>oth 
initial  and  working)  of  tho  bittories,  tho  need  for  their  com- 
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plete  renewal  after  a  certain  time,  and  the  expeuditare  of 
such  an  enormous  amount  of  electrical  energy  merely  for  the 
purpose  of  carrying  the  weight  ef  the  cells  themselves  before 
providing  for  the  convayance  of  the  weight  of  the  car  and 
passengers.  The  great  advantage  of  the  system  lies  in  the 
fact  that  the  whole  motive  power  is  contained  in  the  oar 
without  necessitating  any  underground  conduit  or  overhead 
wire. 

The  chief  objections  to  the  conduit  system  also  is  its  enor- 
mous initial  cost,  necessitating  a  special  track  with  either  an 
open  or  closed  conduit  constructed  underneath  the  roadway 
— a  very  expensive  operation  ;  but  it  also  possesses  the  advan- 
tage of  obviating  the  use  of  overhead  wires  or  polo  work  and 
carries  no  accumulator  weight. 

The  overhead  trolley  system  is  cheaper  to  construct  and 
equip  than  either  the  conduit  or  accumulator  systems,  its 
working  expenses  and  operation  have  generally  given  greater 
satisfaction,  but  its  one  great  drawback  is  the  use  of  poles 
along  the  thoroughfares,  either  at  tlic  centre  of  the  roadway 
or  at  the  edge  of  the  kerb,  and  the  overhead  trolley  wire  con- 
struction which  has  been  so  vigorousily  opposed  in  every 
country  where  attempts  have  been  made  to  introduce  it.  This 
system,  however,  is  the  one  which,  in  the  absence  of  a  new 
and  better,  is  taking  hold  of  this  country,  and  gives  every 
promise  of  doing  so  notwithstanding  the  stated  opposi- 
tion. This  is  clear  from  tlie  linos  now  in  operation  and  in 
course  of  construction,  which  according  to  some  recent 
statistics  include  about  thirteen  lines  on  the  trolley  system, 
one  worked  by  accumulators  and  one  or  two  short  lines  with 
conduits.  We  hope  subsequently  to  deal  with  these  various 
systems  in  greater  detail,  showing  their  working,  Ac. 

SOME    MUNICir.\L    SYSTEMS. 

It  is  interesting  to  notice  the  arrangements  which  are  being 
suggested,  and  in  some  cases  adopted,  in  various  parts  of  the 
country  where  the  municipal  authority  declares  itself  in 
favour  of  electric  tramways.  When  the  system  is  put  down 
by  a  company  it  is  to  a  certain  extent  natural  that  that  body 
should  desire  to  keep  the  undertaking  entirely  in  its  own 
hands  without  the  intervention  of  a  corporation.  It  is,  how- 
ever, clear  that  this  desire  will,  in  many  instances,  have  to 
be  surrendered  in  compliance  with  the  wish  of  the  local 
authority — we  refer  particularly  to  those  places  where  there 
is  a  municipal  electric  lighting  nndertaking.  Under  such 
circumstances,  rather  than  abandon  a  scheme  altogether, 
tramway  promoters  will  submit  to  certain  terms  under  which 
they  will  prepare  the  track  and  roadways,  lay  the  rails,  put 
up  the  necessary  polos  and  wires,  lay  the  necessary  electrical 
cables  or  feeders,  furnish  the  cars  and  trailers,  and  all  out- 
side plant,  the  municipal  authority  laying  down  the  necessary 
additional  electrical  machinery  at  the  lighting  station  to  pro- 
vide a  current  suitable  for  tx'amway  work,  and  distribute  it 
to  the  conductors  of  the  tramway  company  outside  the 
station.  For  such  current  the  municipal  body  makes  a 
charge,  agreed  upon  with  the  company,  either  so  much  per 
unit  or  so  much  per  car  mile,  whichever  commends  itself  to 
the  parties.  The  tramway  company  may  consider  that  if  the 
municipal  body  can  supply  current  at,  say,  2id.  or  2jd.  per 
unit,  and  make  a  profit  thereby,  then  they  will  be  paying 
more  for  the  energy  than  they  would  if  they  possessed  their 
own  generating  plant.  One  important  feature  which  steps 
in  at  this  point,  however,  is  the  avoidance  of  the  necessity  of 
laying  out  many  thousands  of  pounds  capital  upon  the  pur- 
chase of  a  site,  the  erection  of  power  station  buildings,  the 
purchase  of  engines,  boilers,  d^'namos  and  all  the  other 
accessorial  requirements.  Had  the  company  to  sink  capital 
in  these,  it  would  be  saddled  with  a  far  larger  capital  upon 
which  to  earn  its  prolits,  or  a  loan  upon  which  to  pay  interest, 
for  some  years.  By  taking  current  from  the  corporation 
supply  the  tramway  company  would  be  able  to  get  to  work 
with  a  capital  account  at  a  minimum,  and  would  also  be  re- 
lieved of  the  cost  of  running  the  station  plant,  repairing  same 
and  all  consequent  responsibilities.  The  cost  per  unit  would 
bo  a  trifle  more,  but  when  tho  total  number  of  units  is  ascer- 
tained and  the  difference  in  the  cost  under  both  conditions 
worked  out,  it  would  'probaUy  be  found  that  the  tramway 
company  having  a  supply  from  the  corporation  would  not  by 
this  arrangement  lose  much  beside  the  working  cost  and  re- 
sponsibility of  a  power  plant. 

BtACKBiKX. — The  corporation  having  its  electric  lighting 
installation,  found  it  necessary  to  spend  £25,000  upon  exten- 
sions. Being  favourably  disposed  towards  electricity  as  a 
motive  power  as  well  as  a  lighting  agent,  and  also  being  of  a 
progressive  turn  of  mind,  the  corporation,  through  the  town 
cl«rik,  informed  the  tramway  company  that  it  was  an  oppor- 
tune moment  for  considering  the  advisaliility  of  substituting 
electricity  for  horses  as  tho  motive  power  on  coitain  suctions 
in  tho  Ijorough.  A  sjjecial  tneeting  of  (ho  shareholders  was 
conscciuontly  called  and  cotisidi-red  the  niattc'r,  ultimaielv 
deciding  in  favour  of  tho  adoption  of  electric  power  on  two 
sections  of  the  line,  tho  directors  being  empowered  to  niako 
the  beat  possible  terms  with  tho  corporation  for  a  supply  of 
motive  power.  It  was  calculated  that  tho  cost  per  mile  by 
using  electricity  (including  maintenance,  repairs  and  princi- 
pal, and  interest  on  the  p\ircliafle  of  new  cars)  would  be 
465d.,  whereas  horsa  power  on  the  proposed  routes  cost 
5-9od.  per  mile,  a  difference  of  I-30d.  in  favour  of  electricity. 
The  corporation  offered  to  lay  down  the  necessary  plant  at 
their  station  and  supply  current  at  an  inclusive  cost  of  Sd. 
per  unit  on  a  car  mileage  of  120,000  car  miles,  and  2d.  per 


unit  beyond  that  distance.  This,  it  was  shown,  would  effect 
a  saving  to  the  tramway  company,  over  the  present  methods 
of  working,  of  about  £1,400  per  annum,  as  well  as  showing  an 
annual  profit  of  £800  to  the  corporation. 

Mr.  E.  M.  Lacey  reported  on  the  subject  and  recommended 
the  overhead  electric  trolley  system  as  the  most  suitable.  In 
this  instance  the  town  coiiuicil  proposed  not  only  to  furnish 
the  electric  current  for  operating  the  two  lines,  but  also  to 
take  in  hand  tho  erection  of  all  overhead  wires,  poles  and 
other  structures,  as  well  as  the  laying  of  electric  feeders  and 
the  preparation  of  the  rails.  The  tramway  company  was  to 
provide  its  own  rolling  stock  and  motor  apparatus.  It  was 
ultimately  agreed,  however,  that  the  charge  should  be  2^  per 
unit  measured  at  the  generating  station,  the  corporation  pro- 
viding the  feeders  and  the  overhead  lines.  The  necessary 
work  will  very  shortly  be  put  in  hand.  ilr.  J.  G.  W.  Ald- 
ridge  is  advising  the  company,  and  he  is  assisted  by  Mr. 
Frank  B.  Lea,  who  quite  recently  acted  as  resident  electrical 
engineer  during  the  construction  of  similar  tramways  at 
Rouen. 

Dover. — Here  the  arrangement  is  quite  the  opposite  of 
the  Blackburn  terms,  for  the  electric  lighting  is  owned  and 
managed  by  a  company — Dover  Electric  Supply  Company — 
and  the  tramways  which  are  to  be  worked  electrically  are  to 
be  put  down  and  operated  by  the  Dover  Town  Council.  Not 
very  long  ago,  when  the  council  first  decided  to  go  in  for 
mechanical  traction,  it  instructed  the  town  clerk  and  the  sur- 
veyor to  investigate  thoroughly  the  various  systems.  Those 
two  gentlemen  in  their  report  stated  that  the  various  modes 
adopted  in  this  country  are  horse,  steam,  cable,  gas  and 
electric.  Oil  and  compressed  air,  they  said,  had  been  tried, 
but  had  met  with  no  success.  Horse  traction  they  disposed 
of  at  once  on  account  of  its  limited  speed,  the  wear  and  tear 
of  roads,  fouling  the  streets,  and  cost  of  working.  Steam 
engines  were  considered  unsightly  and  occupied  too  large  an 
amount  of  street  space.  The  disadvantages  of  the  cable 
system  were  the  heav}'  cost  of  construction,  the  power  re- 
quired to  drive  the  cable  alone  with  no  cars  attached,  the 
stoppage  of  the  whole  service  in  ease  of  a  breakdown  with 
the  cable  or  machinery,  and  various  other  considerations. 
The  gas  and  electric  systems  of  traction  were  more  closely 
investigated.  The  electric  trolley  lines  at  Coventry  and 
Blackpool  and  the  gas  line  at  the  latter  town  were  inspected. 
With  a  view  to  comparing  the  cost  of  working  a  gas  and 
electric  tramway  the  Dover  Gas  Company  and  the  Dover 
Electricity  Supply  Company  had  particulars  and  questions 
set  before  them  and  wei'o  asked  to  tender.  The  estimates 
assume  that  the  company  will  supply  everything  except  men 
to  act  as  conductors,  and  the  laying  and  maintenance  of  the 
permanent  way.  The  cost  of  the  permanent  way  is  not  in- 
cluded in  either  of  these  estimates,  as  it  was  reckoned  by  the 
officials  that  it  would  amount  to  the  same  in  both  cases. 

GAS     POWER.  ELECTRIC    POWER. 

Scheme  A.  Scheme  A. 

Cars £5,600         Cars £4,620 

Trailers         ...  660         Trailers       660 

Machinery    ...  1,750  Line  Equipment   ...  7,500 


Total 
Scheme  B. 
Cars  ... 
Trailers 
Machinery 


£8,010                            Total     ...  £12,780 
Scheme  B. 

£5,230         Cars £4,200 

660         Trailers       660 

1,750          Lino  Equipment   ...  7,500 


Total      ...     £7,660  Total     ...  £12,360 

The  comparative  annual  cost  of  working  tho  two  systems 
of  cars  was  shown  as  follows ; — 

GAS    rOWER.  ELECTRIC    POWER. 

Interest  on  Loan...      £230  Interest  on  Loan  ...      £371 

Instalment  ...         277  Instalment  ...         463 

160,000  miles  at  Od.      4,000         160,000  miles  at  5d.         3,333 


£4,507  £4,167 

From  these  figures  it  is  seen  that,  though  the  initial  cost  is 
heavier  for  electricty  than  gas,  the  annual  cost  of  operation  is 
£340  less.  The  conclusion  arrived  at  was  that  the  electric 
trolley  was  the  best  adapted  for  Dover,  and  this  recommenda- 
tion the  town  council  adopted,  the  following  terms  being 
ultimately  arranged.  The  council  will  prepare  the  roadway, 
lay  the  rails,  furnish  the  cars,  motors,  overhead  wires,  poles, 
and  the  complete  electrical  equipment,  and  operate  the  sys- 
tem whan  completed,  but  will  not  put  down  a  generating 
plant,  as  the  supply  of  current  will  be  taken  from  the  Dover 
Electricity  Supply  Company.  That  the  company  will  pro- 
vide the  current  (o  the  council  at  tho  rate  of  3d.  per  Board  of 
Trade  unit  for  a  minimum  of  160,fXK)  units  uji  to  2U),(KK) 
units,  lioyond  the  latter  figure  a  reduction  would  doubtless 
be  made.  If  tho  corporation  had  not  entered  into  this  .ar- 
rangement with  the  company,  it  would  have  hud  to  purchaso 
land  and  erect  power  station  buildings,  put  down  special 
engines,  boilers,  dynamos  and  other  plant  at  such  station. 
The  expense  in  that  case  would  have  been  very  considerable 
(about  £12,000  without  reckoning  land),  and  there  would 
also  have  been  tho  yearly  expense  of  running  the  plant,  na 
well  as  the  responsibility  thereof,  and  they  would  then  have 
been  able  to  generate  the  current  at  only  about  id.  per  unit 
cheaper.  It  would  seem  that  by  this  arrangement  both 
parties  are  benefited,  though  tho  company  has  to  lay  out 
about  £8,000  on  extra  plant  for  tho  purpose  of  the  supply. 
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The  contract  with  ihe  electricity  company  will  rim_  con- 
currently with  the  aleetrio  li^htiug  contract — i.e.,  nntil  the 
year  1914.  The  contracts  for  the  rails,  propariifioa  of  the 
roads  and  the  electrical  cqaipmont  have  been  Riven  out,  and 
before  long  actual  operations  will  be  commenced. 

Bkistol. — The  electric   tramways  here  have  formed  quite 
an  important  feature  in  the   liistory  of   the  city  dnrinR  the 
past    six    months   or  so.     There    has  boon   what  wo    might 
almost  call  a  pitched  battle  between  the  Bristol  Tramway 
Company  and  tho  corporation,  which  has  (riven  rise  to  many 
exciting    incidents.      Tho    trouble    arose    in    this  way.      In 
October,   1895,   tho    tramways    company  referred    to    had 
equipped    one    section  of   its    tramway  with    electricity   in 
substitution  for  horse  haulage.     The  company  owned  all  tho 
tramways  of  tho  city  and  suburbs,  and  after  twelve  months' 
■working  the  electrical  section   had  given   such  satisfactory 
results  from  every  point  of  view  that  tho  sharohoIJers  and 
directors  agreed  that  it  was  desirable  that  tho  whole  of  the 
borso  lines  should  also  be  electrically  equipped,  at  a  cost  of 
Bomo  £  KX),00O.     They  were  about   to  proceed  with   tho  Kill 
nnder  which  they  would  have  obtained  tho  necessary  powers, 
and  Bought  tho  approval  and  s:inction  of  the  town  council  to 
the  application.     The  council   had  been  impressed  with  tho 
success  of  the  lino  and  tho  effect  tho  tramways  were  having 
upon  the  development  of  the  part  of  the  city  where  tho  elec- 
trical lines  were  laid   down.      The  council  was  also  anxious 
to  make  its  electric  light  undertaking  more  profitable,  and, 
with  this  very  laudable  intention,  it  resolved  to  inform  the 
company  that  the  only  condition  under  which  it  could  give 
its  sanction  to  the  scheme  was  that  tho  company  enter  into 
an  agreement  to  take  the  necessary  supply  of  electric  current 
from  the  municipal  electric  lighting  works,  instead  of  laying 
down  special  plant  itself.     In  that  case  the  company  would 
Btill  have  used  its   existing  electric   power    station  for  tho 
original  line.     The  tramway  company  refused  to  enter  into 
any  such  arrangement,  and  threatened,rather,  tolet  the  exten- 
sion schemes  fall  through  altogether.  It  held  that  with  its  own 
power  and  plant  it  would   bo  able  to  generate  the  current  at 
a  lower  rate   per  unit  than  that   at  which  the  corporation 
could  profitably  furnish  it.      The  corporation  in  making  its 
stipulation  was  certainly  acting  well  within  its  rights,  and 
with  a  view  to  the  protection  of  the  ratepayers'  interests  in 
making  its  municipal  undertaking  as  successful  as  possible. 
The  arguments  put  forward  by  the  company  were  also  very 
reasonable.  Both  parties  stood  to  their  opinions  ;  the  council 
confirmed    its  condition,  and    in   consequence  the  company 
abandoned  its  proposals.    Hero  the  matter  stands  at  present, 
but  the  council   has  been  led  to  think  more  abont  its  tram- 
ways sinco  the  occurrence,  and  is  now  seriously  considering 
whether  it  will  bo  advisable  to  purchase  the  whole  of  the 
lines,  equip  them  with  electrical  power,  and  work  thorn  as  a 
municipal   concern.     It  seems  very  probable  that  such   may 
c«me  to  pass  before  very  long,  in  which  case  the   company 
might  have  been  wiser,  from  its  own   interests,  to  accept  the 
corporation  supply  instead  of  insisting  upon  its  own. 

PlymoCth.— In  a  report  which  Mr.  J.  II.  Rider,  the  borough 
electrical  engineer  of  Plymouth,  submitted  to  his  corporation 
when   they  were  considering  a  combined  electric  lighting, 
dust  destructor   and    traction  scheme,  which   is  now    being 
carried  into  effect,  he  gave  some  figures  and  details  regard- 
ing operation  which  will  be  of  interest.     Tho  tramway  route 
proposed   had  a  total  length  of  2,3(X)  yards,  and  with  four 
running  cars  a  five-minute  scnnce  could  be  maintained.     He 
recommended  that  tho  electric  lighting  department  should 
lay  the  necessary  underground  cables,  and  that  the  current 
should  be  sold  to  the  tramway  department  at  an  inclusive 
price  of  3id.  per  unit.     Tho  cost  of  the  motorcars  and  of 
the   overhead   trolley   wire,   with    the   posts   or   other   line 
equipment,  would   bo  borno    by    tho    tramway    department. 
When  posts  wore  used  both  for  the  trolley  wire  and  for  arc 
lamps,  the  cost,  he  thought,  should  bo  divided  between  the 
two  departments.     He  considered  that  the  whole  of  this  line 
would  be   best  served  by  the  overhead   trolley  wire  carried 
from  short  brackets,  and  that  a  swivel  trolley  arm  should  be 
used  on  tho  cars.     Thus  instead  of  carrying  the  trolley  wire 
right  over  the  centre  of  tho  track,  necessitating  long  and 
heavy  bracket  arms,  the  trolley  arm  on  tho  car  would  lean 
over  to   meet  tho  trolley   wire,  which  wnuld  bo  carried  im 
brackets  with  comparatively  short  arms,     lie  considered  that 
with  duo  caro  in  tho  selection  of  the  design  nt  tho  posts  and 
bracket  arms  tho  overhead  lino  can  be  put  u|>  so  as  to  offend 
none,  while  for  commercial  success  he  holds  that  this  system 
has  no  rival.     Trailer  cars  conld   be   attached   to  the  motor 
car  on  occasions  of  heavy  traflic,  and   tho  working  expenses 
of  tho  lino  should    not  exceed  lid.  per  ear  mile  with  current 
supplied  at   IV^d.   per   unit,     'ilio   advantages  <»f  an    electric 
tramway  load  to  a  lighting  station,  in  Mr.  Kider's  opinion,  are 
almost  too  great  to  express.    "  Hy  the  very  nature  of  things," 
he  says,  "  the  electric  lighting  plant  is  practically  idle  during 
eighteen  out  of  the  twenty-four  hours.     But  by  serving  a, 
tramway  system  current  can  be  sold  during  all  the  hours  of 
daylight  as  well   as  of  darkness,  and  thus  the  output  for  a 
given  amount  of  ninchinery  is  enormously  increased."     For 
use  in  connection  with  the  traction  plant  it  was  projiCBed  to 
erect  a  battery  of  nccumnlatora  at  the  works,  in  aldition  to 
the  lighting  plant.     These  would  bocharc;ed  during  the  hours 
of    light     load — from    tnidni'.'ht    to  6  a.m.,     wnnhl    help    to 
meet  the  sudden  demand:s  fur  current  on  sterling  tho  tram- 
cars,  and  would  take  the  wholu  of  the  car-load,  if  required, 


during  a  few  hours  each  day,  besidos  having  several  other  in* 
cidonta!  advantages  and  uses.    The  car  lervioo  on  this  line 
may  be  taken    as  starting  from  7  a.m.  to  8  a.m.,  or  on   the 
avoragoat  7.30  a.m.,  and  ceasing  from  10.20  p.m.  to  11.20  p.m., 
or  on  tho  average  at    10. 5"^  p.m.     This    givos  about  fifteen 
hours  per  day  per  car.  .^eachtjar  will  do  six  single  journeys 
per  hour,  of  2,3(Xl  yards,  and  four  cars  will   be  running,  thi» 
works  out  as  follows:  6  x  4  k  2,.T<X)  ^  55,200  yards,  or  31 J 
car  niiloB  per  hour.     Taking  313  working  days  i)0r  ye;ir,   Mr. 
Rider  gets  15  hours  x  31J   car   miles  x  313   Jays  —  146,953 
car  miles  per  year.     Experience  haa  shown  that  an  electric 
car  will  take  on  the  average  one   Board  of  Trade  unit  per 
mile  to  drive  it,  and  ho  thcroforo  reckons  upon  an  output  uf 
about  147,000  units  per  year  for  this  one  section  uf  the  tram- 
ways.    Beckoning  at  3id.  per  unit,  this  makes  a  total  re- 
ceived from  the  tramways  department  of  £2,143  |>er  annum. 
BB.vnroKD. — Mr.  A.    H.   Uibbings,    the  boroogh  electrical 
engineer    at    Bradford,  in    a  report  recently  submitted  to  a 
committee  on  proposed  electric  trams  for  Great  Norton  and 
Bolton,  went  into  considerable  detail  as  to  the  cost  and  effect 
of  lighting   the  town   and   working  tho  tramways  from  tho 
same  station.     lie   was   strongly  of  opinion  that  it  would  bo 
more  profitable  for  the  corporation  to  work  the  lines  in  thig 
manner.     His  report  stated  that  the  power  required  for  tram- 
car  driving  being  used  in  the  daytime,  and  the  batteries  tak- 
ing up  tho  load  at  the  time  of  the  maximum  demand  upon  the 
electric  lighting  plant,  it  follows  that  the  cost  of  supplying 
the  power  will  be  confined  to  the  cost  of  generation  and  tho 
usual  allowance  for  repairs  and  maintenance.     Any  charge 
above  this  would,  of  course,  be  entire  profit  to  the  depart- 
ment.    In    1895   tho   Bradford   Electricity  Works  costs  for 
generation,  repairs   and  maintenance  were — coals,    061}.  por 
per  unit;  oil,  'Kid. per  unit;  repair,  ■21d.  per  unit  =  total, 'OSd. 
per  unit,  or,say,ld.  per  unit.toincludc  wages  of  one  additional 
man.     If  therefore  a  charge  were  made  of  1  Id.  per  unit  to  the 
tramway    department,    the     electricity    department    would 
receive  Jd.  per  unit  profit,  and  this  would  represent  for  an 
estimated    sale    of   133,(XX)  units   in  a  year  an   income  of 
£277  Is.  8d.  Of  course  this  is  a  small  income, but  it  is  gained 
without  any  additional  expenditure  whatever  in  the  electric 
lighting  department.    The  ultimate  effect  of  such  a  combined 
undertaking  would  be,  of  course,  the  possibility  of  a  very  great 
reduction  of  the  prise  per  unit  charged  for  lighting  purposes. 


EDINBURGH  ELECTRIC  LIGHT. 

A  MISHAP. 
On  Sunday  of  last  week  another  mishap  occurred  in  con- 
nection with  the  public  electric  lighting  of  Edinburgh,  at  a 
spot  not.  far  distant  from  the  accident  which  happened  a  short 
time  before.  It  appears  that  a  leakage,  occuring  in  one  of 
the  mains, burned  through  to  another,  causing  a  short  circuit. 
A  paving  stone,  measuring  about  4  ft,.  by  2fi.,  was  violently 
dislodged,  and  a  flame  3  ft.  or  4  ft.  high  shot  out  of  the 
ground.  A  gas  service  pipe  at  the  same  place  also  became 
ignited.  A  minnte  or  two  after  a  tongue  of  fire  burst  from 
an  electric  "  box"  inserted  in  tho  pavement  about  20  yards 
to  the  south,  and  later  still  a  third  flame  shot  up  from 
another  box  to  the  north  near  St.  George's  church.  Naturally, 
I  the  occurrence  created  a  good  deal  of  excitement  in  tho 
I  immediate  vicinity.  Tho  otriciala  at  tho  electric  lighting 
station  h.aviug  been  apprised  of  tho  mishap,  visited  the  spot 
and  put  thomsolvos  in  communication  with  the  staff  of  gas 
commissioners,  who  sent  a  gang  of  men.  Without  delay  the 
flames  were  extinguished  and  the  mains  temporarily  re- 
paired. Meanwhile,  ulthongh  tho  electric  system  of  the 
city  lost  a  considerable  proportion  of  its  power,  and  some 
inconvenience  was  caused  to  consumers  thereby,  the  street 
lamps,  although  flickering  greatly,  remained  in  operation. 


Proposed  Extension  of  Hampstead  Heath.  -The  Parks 

Committee  of  the  London  Coiimy  Council  is  negotiating  with 
tho  owners  of  Golder's  Hill  estate,  formerly  the  property  of 
the  late  Sir  F.  Spencer  Wells,  with  a  view  to  purchase,  on  l>o- 
half  of  tho  public,  some  12  acres  of  the  land  as  an  extension 
of  Hampstead  Heath.  The  gi-ound  adjoins  tho  West  Heath, 
and  is  beautifully  laid  out,  a  stream,  wliich  is  one  of  tho 
sources  of  tho  Hrent,  hero  perfectly  unpolluted,  running 
through  it.  A  small  iwrtion  lies  in  the  parishof  Hampstead, 
but  tho  larger  part  is  in  Hemlon,  ami  therefore  outside  tho 
boundary  of  tho  county  of  London.  For  this  reason  it  is  pro- 
posed 10  ask  till'  Vestry  of  llendon  and  the  Heiidon  Dis- 
trict Council  to  contribute,  should  tho  terms  of  purchase  bo 
favourable,  tlver  £2,1X10  has  boon  promised  privately  to- 
wards  tho  coat  of  the  land  to  Mr.  Ernest  Han,  of  The  Dritith 
Mnlicttl  Jnumal,  who  is  cngageil  in  fi<rming  a  local  n.i  well  as 
a  general  committee,  in  order  to  bring  the  project  to  public 
notice. 

Carmarthen.  -A  siwoial  mooting  of  tho  town  ooDocil  was 
hold  rcccutly  to  make  .  .ts  for  tho  purcl.  .         ''       I 

and  water  rights  in   c  •  ith  the  Rock  ni 

i-ih'iiie  for  supplying  1 >-   ,.;:hwat.'r.      It  >>  1 

to  ask  all  persons  affect  id  "hat  .ininunt  of  comp<  ■ 

a.siiel,  it  iK'in!-  under.-io.>d  that  P.irlinmoatary  ]• 

to  bo  applied  for  it  tho  sums  excoed.-d  tho*  tho  councti  were 

prepared  to  pay  on  tho  adWcc  of  the  town  clerk. 


238 


THE    SURVEYOR  AND   MUNICIPAL 


[August  27,  1897. 


Some  Annual  Municipal  Engineering  Records. 

ASTON  MANOR. 


In  his  annnal  report  for  the  year  ended  March  31,  1897, 
Mr.  Harry  Ricliardson,  a.m.i.c.e.,  engineer  and  surveyor  to  tho 
Aston  Manor  Urban  District  Council,  cites  some  interesting 
figures  iUnstrating  tho  growth  of  the  town.  In  1851  the  total 
number  of  houses  was  1,437;  the  average  number  of  persona 
inhabiting  each  liouse,  4'9;  anil  the  population,  6,426,  which 
gave  an  average  of  67  persons  per  acre.  In  1896  the  total 
number  of  houses  was  16,306 ;  the  average  number  of  persons 
inhabiting  each  house,  49  ;  the  population,  78,140,  giving  an 
average  of  828  persons  per  acre ;  and  the  rateable  value, 
£171,048.  We  may  also  mention  that  the  average  birth  and 
death  rate  in  1896  were  31 '5  and  1.54  respectively. 

The  total  length  of  highways  repairable  by  the  council  is 
43  miles  161  yards,  and  duritjg  the  year  2,394  tons  of  Rowley 
ragstone  have  been  used,  as  follows :  Rougli  stone,  148  tons, 
and  broken  stone,  2,246  tons.  This  has  entailed  a  cost  of  a 
little  over  £702.  Nothing  like  the  average  quantity  of  stone 
has  been  nsed  during  the  pa%t  year,  as  the  greatest  diffi- 
culty has  been  experienced  in  obtaining  stone  at  all  fit  for 
use.  In  connection  with  tho  question  of  repairs  of  roads  Mr. 
Richardson  advises  the  use  of  a  harder  and  better  chiss  of 
stone,  at  least  for  some  of  tlie  roads,  than  the  Rowley  stone 
now  used.  Tho  advantages  arising  from  tho  use  of  the  better 
stone,  he  says,  are:  (1)  It  makes  less  mud,  (2)  there  is  less 
dust  in  dry  weather,  (3)  it  wears  more  evenly  and  uniformly 
than  the  cheaper  stone,  and  consequently  a  road  d(jcs  not  get 
into  rnts  and  holes  so  qnickly,  (4)  there  will  be  a  permanent 
economy  effected  in  tho  actual  cost  of  repairs,  and  (.5)  the 
coat  of  chequering,  spreading  and  rolling  tho  clieapcr  stone 
is  the  same  as  tho  bettei',  and  if  the  stone  wears  longer  than 
the  Rowley  it  will  save  its  extra  cost  in  labour  on  mainten- 
ance. The  cost  of  Clee  Hill  stone  per  ton  in  the  district,  de- 
livered to  railway  station,  is  9s.  5d.,  as  against  6s.  6d.  per 
ton  for  local  stone  ;  but  while,  however,  the  price  of  local 
stone  is  steadily  increasing  (having  gone  np  20  per  cent,  this 
year),  its  quality  is  going  down.  In  1885,  3,782  tons  of  rag- 
stone  were  placed  on  tho  roads  in  the  district,  which  at  that 
date,  only  measured  25  miles  in  length.  A  simple  calculation 
thus  shows  that  if  the  same  quantity  of  stone  were  nsed  per 
mile  at  the  present  day  as  was  used  twelve  years  ago,  6,354 
tons  would  have  to  be  used,  without  making  any  provision  for 
the  extra  wear  caused  by  the  great  increase  of  traffic  which 
has  undoubtedly  taken  jilace  in  the  district.  The  total 
number  of  men  employed  in  the  Highways  Department  on 
March  31st  was  :  One  foreman,  two  paviours,  one  engine 
driver,  eighteen  labonrcrs,  eight  horse  drivers,  and  four  stone 
breakers;  whilst  the  plant  in  use  was  six  mud  carts,  three 
tumbler  carts,  two  stone  carts,  two  water  carts  (two  wheel), 
six  water  vans  (fonr  wheel),  four  sweeping  machines,  three 
scraping  machines,  and  eight  horses.  The  stone  contracts 
for  the  present  year  (1897-8)  were  accepted  as  follows :  Coal 
and  slack,  Messrs.  Round  &  Downs ;  ragstone,  Mr.  E.  Richards; 
hardware,  Mr.  E.  Jackson;  castings,  Mr.  P.  H.  Hawkins- 
drysaltery,  Messrs.  S.  Thornley,  Limited ;  and  stoneware 
pipes,  Messrs.  Doalton  &  Co.,  Limited. 

For  the  purposes  of  street  watering,  &c.,  3,416,470  gallons 
of  water  have  been  nsed,  135,430  from  carts  and  3,281,040 
from  the  vans.  The  cost  of  the  water  was  £88  lOs.  3d.,  'the 
price  per  1,000  gallons  charged  by  the  Birmingham  Corpora- 
tion Water  Department  being  6d.  for  the  first  half-year  and 
9d.  for  the  latter  half  of  the  year.  The  total  number  of  the 
iire  hydrants  in  use  for  tho  purposes  of  street  watering  and 
fire  extinguishing  is  479,  for  wliich  a  rental  of  3s.  9d.  each 
per  amium  is  imid  to  the  Birmingham  Water  Department. 
The  total  rent  paid  during  the  year  was  £89  3s.  7(1.  The 
keep  of  the  seven  horses  belonging  to  Higliways  Depart- 
ment entailed  a  cost  for  the  year  of  £274  3s.  3d. ;  this  works 
out  at  an  average  cost  of  16s.  2d.  each  per  week.  During  the 
year  9,487  loads  of  mud  have  been  carted  from  the  streets  to 
the  various  tips  in  the  district,  and  130  loads  of  ashes  have 
also  been  carled,  princi|i:illy  fioni  tho  baths.  The  steam 
roller  which  is  of  Avoling  i,  I'ortrr'.s  make,  and  weighs  about 
10  tons,  having  worn  very  thin  in  thn  wheels  and  being  in 
w.ant  of  repairs,  the  Highways  Conniiitteo  have  decidell  to 
purchase  a  new  12-ton  steam  I'ollcr  from  Messrs.  John  Fowler 
&  Co.,  of  Leeds,  together  with  a  Fowler's  patent  scarifier. 

Among  tho  large  number  of  building  plans  approved  during 
the  year  were  plans  for  tlie  erection  of  seventy  houses,  while 
among  the  new  buildings  completed  were  252  lionses.  .Several 
large  buililings  vv.'ve  also  cotnjileted  during  the  year.  During 
the  past  year  the  cnnncil  adopted  some  new  regulations  re- 
specting house  drains  and  sewers.  Under  these'  regulations 
all  house  dniins  will  be  constructed  iu  the  best  possible 
manner  and  on  uniform  linos,  tho  work  being  done  by  the 
conncil  at  tho  expense  of  the  property  owners.  Plans  and 
details  h.aye  been  prepared,  also  specification  ami  schedides, 
under  which  tho  contract  for  the  whole  of  tlio  works  re- 
quired during  the  present  year  has  been  let  to  Mi-.  Gcorgj 
Trentham. 

Tho  total  cost,  of  lighting  the  streets  durin"  the  year 
aniountert  to  ,CI,149.  This  tot.al  is  m.ade  up  as  fciilows  :  (i.is 
£575  5s.  9d.;  repairs,  &c.,  £27  M-s.  3d.;  and  wages  £546.' 
The  total  amount  of  gas  consumed  was  10,627,181  cubic  foet. 


of  which  733  ordinary  street  lamps,  burning  4  ft.  per  hour, 
consumed  9,508,411  cubic  feet.  At  the  beginning  of  1896, 
plans  were  prepared  for  an  addition  to  tho  central  fire  station, 
including  enlarged  engine  house,  ISO  superficial  yards  in  area, 
seven  horse  boxes  at  the  rear  of  the  machines,  gymnasium, 
billiard-room,  libr.ary,  watch-room,  mess-room,  superinten- 
dent's office,  bath-room,  &c.,  the  estimated  cost  of  which  was 
£840  for  erection  of  buildings  and  £160  for  furnishing  and 
fitting.  The  council  having  applied  for  sanction  to  a  loan  of 
£1,000  iu  May,  an  inquiry  was  held  by  Colonel  Ducat,  on 
behalf  of  Local  Government  Board,  and  eventually  in  Novem- 
ber, 1896,  sanction  to  the  loan  was  received.  The  contract 
was  let  to  Mr.  Merl;on  Hughes,  of  Bradford-street,  Birming- 
ham, who  has  since  carried  out  the  work.  The  buildings 
were  completed  and  formally  opened  by  the  council  on  March 
22nd  of  this  year.  Owing  to  the  desirability  of  removing  the 
small-pox  hospital  to  a  greater  distance  from  the  scarlet 
fever  department,  the  Health  Committee,  after  experiencing 
considerable  trouble  in  obtaining  a  site,  authorised  the  clerk 
to  provisionally  purchase  a  piece  of  land,  3  acres  in  ex- 
tent, situated  in  Perry-lane,  iu  the  district  of  the  Perry 
Barr  Urban  District  Council,  and  about  a  quarter  of  a  mile 
distant  from  the  present  hospital,  and  to  apply  to  the  Local 
Government  Board  for  sanction  to  a  loan  of  £1,000.  The 
Water  Department  of  the  City  cf  Birmingham  intended 
opposing  the  application,  on  the  ground  that  the  sewage  from 
the  hospital  might  contaminate  their  brook  course  at  Witton, 
which  passes  within  about  half  a  mile  of  tho  site  ;  but  when 
the  means  of  drainage  which  it  is  proposed  to  adopt  were  ex- 
plained to  them  their  opjiosition  was  withdrawn.  The  Perry 
Barr  Urban  District  Council,  the  authorities  of  Oscott  College 
and  other  persons  also  opposed  the  application  at  tho  inquiry, 
which  was  held  by  an  inspector  of  the  Local  Government 
Board  on  December  11 ,  1 896.  Since  the  inquiry  additional 
plans  and  sections  have  been  sent  to  the  Local  Government 
Board  at  their  request,  and  it  is  expected  that  sanction  to  the 
loan  will  shortly  be  granted. 

During  the  past  year  steam  jets  have  been  added  to  the 
refuse  destructor,  at  a  cost  of  £148  8s.  lOd.,  by  which  means 
each  cell  is  now  capable  of  destroying  6  tons  of  refuse  per 
day,  previous  to  which  the  qu.antity  destroyed  was  only 
about  4  tons  per  coll  per  day.  After  the  refuse  has  been 
destroyed  the  residue,  composed  of  ashes  and  clinker,  is 
manufactured  into  mortar,  paving  slabs,  &o.,  for  which  there 
is  a  ready  sale.  The  total  quantity  of  refuse  destroyed  per 
day  is  50  tons,  .aud  the  residue  amounts  to  about  12  tons. 


MANCHESTER  SEWAGE  DISPOSAL. 


At  an  adjourned  meeting  of  tho  Manchester  City  Council, 
last  week,  the  proceedings  of  the  Rivers  Committee  were  sub- 
mitted for  adoption,  including  minutes  with  regard  to  suggested 
experiments  for  the  filtr.ation  of  the  sewage  of  the  city.  In 
moving  the  adoption  of  the  pioceedings,  Councillor  Saxon, 
deputy-chairman  of  the  committee,  said  that  one  half  of  the 
committee  were  in  favour  of  the  prosecution  of  filter  experi- 
ments in  artificial  filtration,  whilst  the  other  half  were  opposed 
to  tlie  conducting  of  those  experinients,  on  account  of  the  cost. 
They  would  be  required  to  spend  £275,000  on  tho  filters  to 
deal  with  the  Manchester  sewage,  and  to  that  must  be  added 
the  cost  of  working,  annually  £5,220.  The  power  of  the 
filters  rapidly  diminished,  and  they  required  to  be  renewed 
every  fonr  years,  at  a  third  of  the  original  outlay.  With  the 
interest  on  the  capit;il  sum  added  to  the  .annual  cost  of  main- 
tonance,  this  would  mean  a  total  annual  cost  of  £31,820,  and 
many  members  of  the  committee,  in  fact  a  large  majority  of 
them,  felt  opposed  to  entering  into  a  scheme  which  would 
involve  an  expenditure  of  this  nature.  This  division  ofo[)inion 
among  the  members  of  the  Rivers  Committee  led  the  town  clerk 
to  write  a  letter  to  the  Mersey  and  Irwell  Joint  Committeo 
asking  for  a  further  extension  of  tiino  of  six  months  in  order 
to  give  the  Rivers  Cctnimiltee  a  further  ojiportunity  to  dis- 
cuss tho  question.  Tho  joint  comniittpo  had  agreetl  to  an 
extension  of  three  months,  and  he  might  say  that  since 
that  time  the  Purification  Sub-Committee  had  met  and  con- 
sidered the  whole  matter,  and  they  unanimously  decided  to 
recommend  to  the  Rivers  Committee  that  the  etHuent,  after 
cheniic.-d  treatment,  should  be  carried  to  tho  tidal  waters  of 
the  river  Mersey  near  Randall's  slnices.  He  felt  that  that  was 
the  best  alternative  that  could  he  adopted.  They  were  of 
opinion  that  means  miglit  be  found  to  modify,  if  not  to  over- 
conn;,  the  objections  which  the  .Ship  Canal  Company  raised 
to  the  scheme  last  year,  but  the  matter  would  hereafter  come 
before  the  council,  and  there  would  be  plenty  of  opportnnity 
for  di.scussion. 


Examination  of  Plans.— In  thcbrii-f  article  by  Mr.  lOgbert 
Tvushinn  puUli.siird  in  tun-  last  issuo  uiuh-r  this  title,  it  was 
staled  that  iu  lS>yi  ho  had  forty-four  plans  to  examine. 
This,  he  states,  was  an  error,  the  number  being  over  400. 


AcQDst  27,  1897.] 
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Edited  by  J.  B.  REIGNIER  C(JNDEH,   11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Sapreme  Court. 


Hie  Editor  will  be  pleased  to  answer  any  qiuationa  affecting 
the  practice  of  engineers  ami  surveyors  to  local  authorilics. 
Queries  should  beaddressed  to  "  The  Law  Editor,"  at  the  Offices  of 


WaTEE  SDPPLY  :  AOEEEMCN-T  10  Snpi'LY  Wateb  of  a 
Certain  Quality:  Insuffk  ient  Pkeksube  :  Alleged 
BiiEAc  II  OK  Contract. — In  euteriuf;  into  a  contract  for 
takinj;  a  suiiply  of  water  tho  purohasinK  authority  should 
tuko  care  to  have  a  claiiso  inserted  binding  tho  water  author- 
ity to  maintain  suSicicnt  preBsuro.  Through  thu  omission 
to  do  this  tho  defendants  in  tho  case  of  Tylicsli-y  Dislrict 
Council  v.  Atherton  Difhici  Council  (Liverpool  Assizes, 
before  Mr.  Justice  Kennedy)  havo  ROt  into  a  difhculty.  It 
appears  that  in  1868  tho  Atherton  Iloard  contracted  with  the 
Local  Board  of  Tyldesley  for  a  portion  of  the  water  sup- 
ply which  Tyldesley  received  from  tho  Ccrporation  of  Man- 
chester. The  agreement  provided  that  the  Tyldesley  Hoard 
was  to  supply  the  Atherton  Hoard  with  a  certain  quantity  of 
water  in  bulk  of  the  same  rjaality  as  that  received  by  tho 
former  board  from  Manchester,  but  nothinj*  was  stated  in 
the  agreement  ne  to  pressure.  Things  appear  to  have  gone 
smoothly  enough  till  IS'JO  (when,  presumably,  the  district 
had  become  more  populated),  and  it  was  then  found  that  the 
pressure  was  not  suflicient  to  reach  the  higher  portions 
of  tho  locality.  The  defemlants  were  therefore  obliged  to 
make  arrangements  with  the  Bollon  Corjioration  for  the 
supply  of  water  to  the  upper  parts  of  tho  district.  Com- 
|>laints  were  made  to  the  Tyldesley  Board,  and  ultimately 
tho  Atherton  Board  refused  to  pay  tho  water  rate.  Henco 
the  present  action.  His  lordshi|i,  in  giving  judgment,  pointed 
out  that  the  contract  of  snpply  provided  for  the  delivery  of  a 
minimum  quantity  weekly.  It  also  provided  that  the  water 
was  to  be  of  the  same  quality  as  that  supplied  to  Jlan- 
chester.  There  was  no  ]iroviso  as  to  pressure.  It  had  been 
contended,  on  behalf  of  the  defendants,  that  tho  proviso  as  to 
quality  implied  pressure.  lie  found  it  impossible  to  enter- 
tain that  idea.  The  words  of  the  contract  had  a  natural 
meaning,  and,  besides,  this  agreement  as  to  quality  was  a 
necessary  safeguard.  Pressure  was  a  matter  of  supply  dis- 
tinct from  quality.  Tyldesley  also  had  no  control  over  the 
parts  of  the  Atherton  district  for  which  this  supply  might  bo 
used  ;  and  the  Atherton  Board  might  have  usoil  it  for  tho 
lower  parts  of  their  district.  Nor  was  it  likely  that  Tyldesley, 
knowing  that  Manchester  controlled  tho  jiressure,  would 
enter  into  a  binding  contract  in  tiiat  letpect.  He  must  see 
words  clearly  implying  such  an  undertaking  before  holding 
that  one  had  been  entered  into.  It  was  for  Atherton  to 
remedy  the  defficiency  of  pressure  by  constructing  i>umiiing 
stations.  In  addition,  there  was  the  fact  that  the  consulting 
engineer  who  had  the  draft  agreements  before  him  suggested 
that  there  should  be  a  proviso  for  tho  delivery  of  water  at  a 
definite  pressure,  and  that  notwithstanding  tho  agreement 
was  drawn  up  without  any  such  provision.  He  therefore 
gave  judgment  for  the  plaintiffs. 


QUERIES  AND  REPLIES. 

Copyright:  Qiotatio.xs  from  Publishku  Works. — "A 
Correspondent"  writes:  In  preparing  a  paper  for  discussion 
by  a  small  gathering  of  colleagues  upon  sucl\  subjects  as 
street  formation,  road  making,  steam  rolling,  sewerage,  &c., 
would  it  be  necessary,  in  (pioting  from  published  reports, 
pa]>er8  or  standard  works,  to  first  obtain  the  sanction  of  the 
various  aiithors  before  so  doing?  AN'ouM  it  be  sufficient  if  the 
iianieH  of  the  authors  were  mentioned  ?  and  would  it  bo  con- 
sidered an  act  of  pLigiarism  to  omit  to  do  so  '■'  Having  been 
invited  to  prepare  a  paper  for  discussion,  and  not  ^vishing  to 
commit  any  brc;i<'h  of  professional  eticpietto  in  doing  so,  I 
will  tuko  it  us  a  favour  if  you  will  kindly  answer  tpicries. 

Unless  tlic  pn|icris  inlcniiuil  for  itulilicntion  there  in  iiuli'^1  iiifriiiKe- 
meut  uf  co|»jTi;^Iit  in  (|U<itiu^  fmni  published  roixirls,  paiiers  ur 
stnnilnrd  wurks.  Kven  it  tho  jinitcT  wore  pti1ili^)ic(l,  sucli  (|ui)talinns 
would  ncit  nece(*&iirily  amount  to  tin  iiifiin^onicnt  of  coiiyrijrht,  ns  llio 
law  allows  n  "  fftir  riflht  of  cxtmcl "  '*  for  tho  purixiRo  of  comrucnt, 
criticism  or  ilhistrntion  "  (prr  .Icrvis.  C..I.(.  It  would,  however,  un- 
doubtedly amount  to  pl<tf;i)trir<in  to  incorporate  into  llic  proposed  piiiwr 
len(?tliy  extracts  from  imbhslied  wurks  without  widicatin^  that  Ihny 
arc  <tnolations.  And  onhniiR!i,  as  previously  intimiited,  there  miiy  Ito 
no  lejjftl  infrinpeinpnt  of  c((pyriKht,  novorthelcss.  if  tho  iiA)K*r  is  to  bo 
publiabed,  the  correct  coursi!  is  unduubkilly  to  nsk  )>eniiis.sion  of  tbo 
authors  propo:^od  to  l>e  tiuoleJ. 

New  Road  ovKK  Common  :  Powers  ok  Parish  Coimil. — 
"  F.L."  writes  :  Will  you  kindly  assist  me  in  the  following: 
A  parish  council  require  a  new  road  constructed  across 
common  land,  and  have  requested  tho  district  council  to  carry 
out  tho  work  at  the  expense  of  the  district.  This  the  district 
council  declined  to  do,  but  suggests  that  tho  proposed  new 
road  should  be  constructed  at  thu  e.V|iunso  tif  the  parish  by 
the  parish  council  :ind  then  handnd  over  to  thu  district  council 
for  its  lutiiro  mainti^nanc*'.  (1)  li:is  tbo  pari.sh  c<Mincil 
powers  Ui  niiikt^  I  he  proposed  new  road  ?  (2)  If  ho.  may  tho 
parish  council  borrow  money  for  this  purpose  i'  (H)  Must 
the  parish  council  first  obtain  the  oonseDt  of  tho  lord  of  thu 


The  Sdhveyob.  Where  possible,  copies  of  local  Aett  or  docu- 
menis  referred  to  should  he  enclosed.  All  erplanatory  diagrams 
must  bo  drawn  and  lettered  in  black  ink  only. 


manor,  or  other  poraon,  before  prooeodiog  to  oonBtract  tbo 
road  ovor  tho  common  ? 

Hy  the  Local  (jovoinmcnt  Act,  18M,  wc.  fi,  nib-iuM?.  1  (r),  n  pftriRb 

council  may  apply  l«  tho  itonrri  of  AtTicuIf ---i '---  -'*  ■   "  -'*  •'•"  '  v.m- 

mons  Act,    Ih70,    which   pniTidrs   that  t  erg 

(whoAO  functiouH  arc  now  vcKtod  in  that  I  <-a- 

tion  of  i>cr(Mjn8  interested  in  commons,  gn  .-  mliM  ir.-,,.'  j,  ^t  ,  -.i- ..  U'-riB 
asto  KpplicationH  under  the  last-mentioned  Act.  That  Act  makes  pro- 
vision (sec.  'i)  for  the  eiiterl4iiomfr  of  applic^tioos  for  k  proruuooAl 
onler  for  thu   rcf;ulation  of  commt>'         ■   '  •    '    "'it  m  c»>n- 

sidcnnc   tho   cxiwiiicncy  of  any  s  ..issionera 

(now  the  board)   shall  take   into    f  -i  wlielher 

such  application  will  Ije  for  tlic  bcnciu  mi  m,-  n,.-jL-r.'>jurij<  --j,  and  ohaU, 
witli  a  view  to  audi  benefit,  insert  in  the  order  '^tnttr  alia)  a  condition 
that  carriage-roads,  bridlc-inithH  and  fcsit-paths  over  such  common  are 
to  lie  set  out  111  sucli  directions  as  may  appear  mo8t  commodious.  Sac.  A 
of  tho  I/^K-al  (Jovernmout  Act,  IS'M.  afwi  provutes  in  suli-MC.  I  (i)  that 
a  parish  council  nitty  execute  works  incidental  to  tho  cierciBC  of  any  of 
the  powers  conferred  by  the  section  fone  of  which  p.jwers,  aa  aliovo 
stated,  is  U)  make  an  application  as  t«  ref^ulation  of  a  common)  ;  and  in 
suli-scc.  1  (i'i  that  a  imrish  council  may  contribute  towards  the  expense 
of  doinj;  any  of  the  thjiifis  mentioned  in  llrnt  section,  or  may  atrrce  to 
combine  with  any  other  parish  council  to  do  <tr  contribute  towards  tho 
expense  of  doinf?  auy  of  such  thin;^.  As  to  the  borrowini;  |s>wers  of  a 
parish  couucil,  see  sees.  11  and  12  of  the  Local  Qovcmmcnt  .\ct,  IsUI. 


ARBITRATIONS  AND  AWARDS. 


Mr.  Henry  Drew,  F.s.i.,  of  Exeter,  recently  sat  as  umpire 
to  assess  the  value  of  land  at  Kilbury  Meadows,  Buckfast- 
loigh,  acquired  by  the  urban  district  council  for  the  purpose 
of  sewage  works.  The  owner,  Mr.  Jeffrey  Edwards,  fixed 
the  jirice  of  tho  land  at  £2,.500.  Mr.  H.  E.  Duke  appeared 
for  the  owner  J  whilst  Mr.  E.  Windeatt  acted  for  the  council. 
There  were  also  present  on  behalf  of  the  council  Messrs.  C.  J. 
Lomax,  Manchester,  and  R.  U.  Worth,  Plymouth.  Mr. 
Duke,  in  opening  tho  case  for  tho  owner,  said  tho  eatat«, 
when  purchased  in  1871,  cost  over  JE3,1(IU.  It  wasapjiroached 
by  two  roads,  and  part  of  tho  land  was  very  valuable  as 
bmilding  land,  and  several  cottages  bad  already  been  built 
there.  Nearly  £5CKi  had  been  spent  in  perfecting  the  irriga- 
tion and  levels  of  the  meadows.  .Vttachcd  to  it  were  the 
profits  of  a  sand  pit  and  fishery  on  the  Dort.  The  owner  had 
tho  right  of  using  all  tho  water  from  Kilbury  mills.  There 
would  also  be  the  depreciation  in  the  residential  value  of  the 
farm  house  on  the  estate  as  a  result  of  tho  presence  of  the 
sewage  tanks.  His  clients  considered  the  investment  in  the 
property  to  be  quite  as  good  as  Consols,  and  had  based  their 
claim  upon  a  thirty-fivo  years'  purchase;  and  the  loss  of 
investnicnt  should  be  at  2.5  per  cent.  Mr.  Osmond,  aurveyor, 
E.xoter,  was  examined  and  cross-examined  at  some  length, 
lie  said  the  land  was  calculated  at  £9  per  acre,  and  the  total 
of  the  claim,  including  value  of  depreciations  and  <:apitali8ed 
sums,  was  £2,425  os.  Jlr.  Philip  Symons.  f.s.i.,  Mr.  E.  J. 
Sawdye,  Mr.  G.  C.  Smyth-Richards,  f.s.i,  Mr.  W.  Jeffrey 
Edwards  and  Mr.  W.  G.  Arscott  gave  evidence  on  belialf  of 
the  owners.  Tho  case  for  the  council  was  set  forth  by  Mr. 
E.  Windeatt,  who  contended  that  the  land  w.is  not  suitable 
for  builtling  land,  and  that  there  was  no  demand  for  build- 
ing sites  in  Buckfastleigh.  Mr.  II.  E.  Bourne,  f.s.i.,  Mr.  A. 
Michelmorc,  Mr.  A.  C.  Lovoys,  Mr.  Lomas,  Mr.  Worth,  Mr. 
W.  Hamlyn  and  Mr.  R.  T.  Wilcocks  gave  evidence  for  tbo 
council.      The  umjiire  reserved  his  award. 


The  aw:ird  of  Mr.  T.  ^Vinn,  of  Leeds,  umpire  in  the  arbi- 
tration between  tho  Keigliley  Corponitioti  and  Messrs.  T. 
Ramsdin  A  Son,  brewers,  Halifax,  as  to  tho  value  of  "  Tho 
Sl:ir"inii,  Keigbh*}',  :ind  :ui  adjoining  shop  ami  five  small 
cottages,  bus  just  been  made  known.  Tho  owners  assessed 
tbo  value  of  tho  property  at  £'.),li!l  t  and  tlio  corporation  ul 
£-1,681.  The  award  fixes  it  at£t>,717  Ss.  The  umpires  were 
Mr.  II.  B.  Uroster  for  the  corporation,  and  Mr.  H.  W.Jack- 
son, F.S.I.,  of  Halifax,  for  the  owners.  Among  the  profes- 
sional witnesses  called  t>n  behalf  of  tho  chiiinants  at  the  hear- 
ing of  I  be  cl:iiiii,  whicli  took  place  at  Keigliley  a  few  wci^kH 
ago.  wcro  Mr.  J.  Jacikson  tiieavcs.  who  nppraiseil  "The  Star" 
inn  at  jLti.tiiKI;  loss  of  owners'  prolits  as  brewers,  £7(lt.>  ;  In 
per  cent,  for  compulsory  purchase,  £7;lii;  toinl,  i.'^.OSO ;  Mr. 
it.  Sinitliies,  secretary  to  the  owners,  and  .Mr.  John  Hopper, 
J.I*.,  F.A.I..  who  assessed  the  value  of  tbo  inn  at  £(i,lSO,  with 
£772  for  the  loss  of  brewers'  profits  :ind  Id  per  cent,  for  com. 
pulsory  purchiiHC,  £t>i'.'i ,  total  £7,ti  17,  For  the  cor|Himtioti, 
Sir.  IMwurd  Dobson,  r  A.I.,  of  Bradford,  Mr.  William 
Weatherliead,  J.I' ,  F.A.I.,  of  Koighley,  Mr.  Charles  .\pplelon, 
K.A.I.,  .Mr.  Samuel  Jackson  and  Mr.  W.  U.  Wixxlheiul  g»w 
oviclence,  iind  the  figures  put  forward  wen»  £o,2dt>  for  tho 
holel,  £li.M  for  tbo  shop,  and  £;J2 1  l.'x.  for  tin'  cotLiges, 
making  with  lU  por  cent,  for  compulsory  purchase,  a  total 
of  £4,7>>1  5s. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 


46.  Sewage  Disposai  Works  :  Circular  Tank  System.— 

Mr.  J.  W.  Windass,  Folesliill,  writes  :  I  notico  in  yuur  issue 
of  the  13th  August  a  paragraph  asking  for  experience  with 
regard  to  the  working  of  the  circular  precipitating  tanks. 
Some  twelve  months  ago,  in  consequence  of  serious  com- 
plaints, the  above  council  decided  ro  treat  the  sewage  of  a 
portion  , of  their  district  by  means  of  a  "Cosham"  circular 
tank,  having  a  capacity  of  about  20,000  gallons.  The  effluent 
from  this  tank  discharges  into  a  small  ditch  with  a  very 
small  flow  running  through  the  city  of  Coventry,  and  the  fact 
that  since  its  adoption  we  have  had  no  complaints  of  any 
nuisance  along  the  brook  is,  I  think,  sufficient  evidence  that 
the  tank  has  done  its  work  well ;  at  the  same  time  I  may  say 
the  effluent  has  passed  into  the  brook  without  any  subse- 
quent filtration.  If  the  sludge  is  regularly  removed,  entailing 
only  a  few  hours'  work,  say  twice  a  week,  and  a  sufficient 
supply  of  chemicals  provided,  I  feel  sure,  in  my  humble 
opinion  that  the  tank  will  give  satisfaction.  I  may  add  also 
that  Mr.  H.  Bertram  Nicliols,  r.E.,  of  Birmingham,  has  re- 
commended to  the  council  the  adoption  of  these  tanks  in 
rectangular  form  in  his  scheme  for  the  sewerage  of  the  whole 
of  the  parish  of  Poleshill. 

50.  Steam  Rollers :  Results  and  Work  Done.—'  En- 
quirer" writes  ;  My  authority  is  considering  the  question  of 
purchasing  a  10-ton  steam  road-roller.  Will  some  of  the 
numerous  readers  of  The  Subveyok  kindly  give  their  ex- 
perience as  to  the  results  of  the  work  done  by  sucli  a  roller. 
What  quantity  (in  towns)  of  material  (2-in.  broken  granite) 
ought  a  10-ton  roller  to  properly  consolidate  per  working  day 
of  eight  and  a  half  hours  on  a  roadwaj',  say,  27  ft.  wide,  on  an 
easy  gradient,  with  and  without  the  blinding,  but  using  as 
much  water  as  necessary  in  both  cases.  The  horse  vehicular 
traffic  is  not  diverted  during  the  work,  and  amounts  probably 
to  120  vehicles  passing  to  and  fro  per  hour.  The  engine 
driver  is  signalled  by  a  flagman  to  stop  on  the  approach  of 
each  vehicle. 

51.  Steam  Fire-Engines:  Cost  of  Maintenance.- Mr. 
Egbert  Rushton,  Cleethorpes  Urban  District  Council, 
writes :  Our  council  are  undecided  whether  to  pm-chase  a 
manual  or  a  steam  fire-engine,  the  maintenance  cost  of  a 
steam  fire-engine  frightening  them.  Could  I  ascertain 
through  The  Sukveyor  the  annual  cost  of  maintenance  of  a 
steamer  where  an  engineer  is  not  specially  kept  for  same  ? 
We  have  no  steam  roller,  only  a  horse  roller  for  roads  ;  for 
if  we  had  the  same  man  would  attend  to  both.  Any  answers 
I  receive  I  would  tabiUate  and  send  them  on  to  you. 

62.  Newark  Rural  District  Council  and  their  Surveyor.— 

"  A.M. I.e. E."  writes  as  follows  in  reference  to  this  matter: 
In  a  general  way  your  kindly  interest  in  underpaid  and  over- 
worked surveyors  holding  public  appointments  must  be  appre- 
ciated by  all  officials,  but  I  really  think  both  sides  of  a  ques- 
tion should  be  studied  before  a  body  of  gentlemen  are  held 
up  to  execration  in  the  way  you  have  held  up  tlie  Newark 
Rural  District  Council  in  your  issue  of  August  13th.  It  is 
not  every  official  who  absolutely  deserves  more  than  a  very 
ordinary  salary,  and  ....  I  should  say  a  man  who  would 
take  any  appointment  for  so  small  a  salary  ....  deserves 
but  scant  remuneration  from  any  council  or  consideration 
from  his  brother  officials. 

[We  have  omitted  two  passages  which  seemed  to  introduce 
a  matter  wholly  unconnected  with  the  question  at  issue.  We 
think  also  that  "execration"  is  rather  too  strong  a  term  to 
apply  to  our  remarks.  We  took  it  that  the  surveyor  was, 
after  his  appointment,  expected  as  part  of  liis  ordinary  duties 
to  do  work  for  which  it  was  understood  extra  reranncration 
would  have  been  paid. — Ed.  The  Surveyor.] 


P  =  fall  in  feet  per  mils. 

Exavjjjle :  Calculate  the  velocity  in  feet  per  minute  of  a 
sewer  2  ft.  in  diameter,  with  an  inclination  of  1  in  480  when 
running  full. 


QUERIES  AND  REPLIES. 

Sketchrn  aiycompaiit/inij  Q^tterie^  should  he  made  separate  on  while  papei' 
in  plain  black-ink  lines,    Letterin(f  orjigures  should  Or  hold  and  plai  n. 


100.  Formulae  for  the  Discharge  and  Velocity  of  Sewers. 

— '"Puzzled  Assistant"  writes:    Having  been  ;i  i-eader  of  your 

very  excellent  journal    for  a  considerable   tinip,  :ind  liaving 

found  it   of  great  assiatnncc  in  mj'  studies,  will  you   be  good 

enough  to  describe   for   my  use   and   that  of  other  assistants 

the  best  forinuUo  to  arrive  at  the  v(  loeity  and  discharge  of 

circular  sewers,  and  also  at  the  head  of  water  in  w;iter  mains. 

There  are  numerous  form ulio  for  ascertaining  the  velocity 

and  discharge  of  sewers.     Probaljly  the  simplest  of  these  is 

Beardmore's  formula,  which  is  extensively  used. 

To   Ascertain   Velocity   in   Circular   Sewers. — This 
formula  is  as  follows: —     ^^^ 

V  =  55^11  x2F  where 
V  =  velocity  in  feet  per  minute, 

H  =  hydraulic  mean  depth  of  flow  {i.e.,  (he  sectional 
area  of  flow  divided  by  the  wetted  perimeter,  which  is 
equal  to  one-fourth  the  diameter  for  pipes  mnning  ftUl 
or  half  full), 


r  =  55'V 


2  ft.  0  in. 


X  2  X  11  ft.  fall  per  mile, 


V  =  55    V  4 

V  =  55v/-5x22 

V  =  55i/II 
V=55x  3-316 

■  V  =  182-38ft.  per  minute. 
To  Ascertain  Discharge  of    Circular  Sewers. — The 
formula  for  ascertaining  discharge  is  as  follows  : — 
V  X  A  =  discharge  in  cubic  feet  per  minute  where 

V  =  velocity  in  feet  per  minute, 

A  =  sectional  area  of  the  flow  of  sewage. 

E.xample ;  What  will  be  the  discharge  in  cubic  feet  per 
minute  of  the  sewer  2  ft.  in  diameter  as  in  last  example 
and  flowing  half  full  ? 

V  =  182'38  cubic  feet  per  minute, 
A=sectional  area  of  sewage  flow,  i.e.: — 

2  ft.  Oin.  x2ft.  Oin.  X  -7854, 

5 (area  of  half  the  circle  of  2  ft. 

diameter)  =15708,  and 
182-38  X  1-5708  =  286-482.5  cubic  feet  per  minute. 

To  Ascertain  Head  and  Pressure  of  Water  in  Water 
Main.s. — The  head  of  water  being  known,  the  pressure  in 
lbs.  per  square  inch  is    found  by  the  following  formula : 

P  =  Hx-433  where 
P=pressnre  in  lb.  per  square  inch, 
11  =  head  of  water  in  feet. 

The  ijressuro  of  water  in  pipes  per  square  inch  being 
known,  the  head  of  water  is  found  by  the  formula 

H  =  Px  2-311  where 
H  =  head  of  water  in  feet, 
P  =  pressure  in  lb.  per  square  inch. 

Exatnple :  It  is  required  to  know  what  would  be  the 
pressui-e  at  a  certain  point  where  it  is  proposed  to  fix  a 
hydrant,  the  available  liead  being  known  to  be  98  ft.? 

Taking  the  formula  P  =  H  x  '433, 
P  =  98  X  -433 
P  =  42-434  lbs.  per  square  inch. 

Example :  The  pressiu'O  of  water  at  a  hydrant  in  one  of 
the  streets  is  fouiul  to  be  26  lb.  to  the  square  inch.  What 
is  the  head  of  water  at  that  point  ? 

Taking  the  formula  H  =  P  x  2-311, 
H=26x  2-311 
H  =  60-086  ft.,  the  head  of  water. 


Scarborough. — A  special  meeting  of  the  Sanitary  Com- 
mittee, which  consists  of  the  whole  of  the  members  of  the 
town  council,  was  held  recently  to  discuss  the  jjosition  of  the 
council  in  view  of  an  injunction  granted  at  Leeds  assizes,  re- 
straining Messrs.  WaddoU  &  Sons,  contractors,  from  deposit- 
ing town  refuse  near  Peak  station  on  the  Scarborough  and 
Whitby  Railway.  Messrs.  Waddell  have  given  notice  to 
terminate  their  contract  at  the  end  of  three  months,  when 
the  injunction  takes  effect,  and  the  town  council  have  now  to 
discover  some  other  methods  of  disposing  of  the  rubbish, 
which  amounts  to  12,000  tons  a  year.  The  council  believe 
that  another  outlet  for  the  refuse  could  bo  found,  and  they 
have  appointed  a  sub-committee  to  wait  upon  Messrs.  Waddell 
to  induce  them  to  withdraw  their  application  for  the  annul- 
ling of  the  contract. 

OFFICIAL    ADVERTISEMENT 

Received,  Too  Late  for  Classitlcatiou. 

COUNTY  BOROUGH  OF  SOUTHAMPTON. 
SOUTHAMPTON  MAIN  SEWERAGE 
The  Corporation  are  prepared  to  receive  tenders  for  con- 
structing Stoneware  Pipe  Storm  Water  Drains  and  Soil  Sewers, 
with  m:uiholes  and  other  work  incidental  thereto,  in  the  Shirley 
and  Freomantle  districts. 

Plans,  specification  and  particulars  can  be  seen,  upon  appli- 
cation to  the  IJcu-ough  Engineer,  on  and  after  Wednesday  next, 
the  1st  September,  and  copies  of  the  billof  quantities  obtained 
u[>on  ]j:iyinent  of  :i  deposit  of  £2  2s..  which  sum  w-ill  he  re- 
turne^l  on  receipt  of  a  i;e/til-_/i(Zc  tender. 

The  contnictor  will  be  required  to  pay  not  less  than  the 
minimum  standard  rate  of  wages  for  the  time  being  in  each 
branch  of  the  trade. 

Sealed  tenders,  endorsed  "  Tender  for  Drainage,  Western 
District,"  must  be  left  at  my  office  on  or  before  2  o'clock  on 
the  14th  September,  1897. 

No  pledge  is  given  to  accept  the  lowest  or  any  tender. 
(Bv  order^ 

GEORGE  B.  NALDER. 

Town  Cletli. 
Municipal  Offices,  Southampton. 
25th  August,  1897. 
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AND  COUNTY   ENGINEER. 
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Municipal  Worl<  in  Progress  and  Projected. 


At  present  there  is  absolutely  nothing;  to  recorii  in  con- 
nection with  the  doings  of  local  authorities  in  London.  In 
tho  provinces,  liowevcr,  they  are  more  uniformly  active,  as 
will  bo  seen  from  the  paragraphs  relating  to  Shelliehl,  Now- 
port,  Cambridgo,  IJirmiugham,  Burnley,  Bichmomt,  Sunder- 
land, Coventry  and  other  towns. 

METROPOLITAN    AUTHORITIES. 

VESTRIES   AND    DISTRICT   BOARDS. 

Whitechapel.— At  O.f  lortniLrlily  mciini;  of  ilio  district 
board  of  works,  on  the  'Jth  inst..  a  letter  was  read  fioni  the 
Earl  of  .Mcath,  chairman  of  tho  ."Metropolitan  Gardens  Asso- 
ciation, asking  for  a  grant  of  £100  towards  tho  cvponses  of 
the  maintenance  of  tlie  Tower  gardens  and  .Spitalfieliis  cliurch- 
yard.     The  letter  was  referred  to  the  Works  <_'i)mmi't"e. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

East  Sussex. — The  oouiiiy  ciiimll  have  given  notice  of 
their  intention  to  withdraw  in  U(02  from  their  connection 
with  tho  town  council  of  Brighton  in  the  matter  of  asylum 
accommodation.  The  Ilayward's  Heath  asylum  is  to  bo  left 
to  Brighton,  and  a  new  building  will  be  erected  for  Kast  Sussex. 

Kent. — On  tho  recommendation  of  the  Bridges  and  lioads 
Committee,  the  county  council  have  decided  that  the  foot- 
path to  the  main  road  at  Birling  be  kerbed,  at  an  estimated 
cost  of  £62  10s.,  and  that  the  footpath  in  the  parish  of  Chcri- 
ton  bo  made  np  with  tar  asphalto  on  a  dry  foundation,  at  an 
estimated  cost  of  £100. 

MUNICIPAL  CORPORATIONS. 

Beverlay. —  i  )»•  tcwn  louucil  have  ri  solved  to  apply  for 
power  to  subscribe  £.5.000  towards  the  funds  of  the  liolder- 
ness  light  railway,  running  from  Beverley  to  Beeford. 

Birmingham. — The  Health  Committee  have  been  author- 
ised by  the  city  council  to  spend  £12,.500  in  erecting  refuse 
destructors  at  the  Jlontgomery-street  wharf.  The  (juestion 
of  generating  electric  energy  by  the  help  of  steam  raised  was 
brought  np,  and  Shoreditch  was  ()Uoted  as  an  e.xample  worthy 
to  bo  followed.  It  was  .stated,  however,  that  the  circum- 
stances were  different  in  the  two  cases,  but  that  at  the  wharf 
they  would  be  able  to  supply  themselves  with  electricity  and 
do  other  work  with  the  power  obtained  from  burning  the 
refuse. 

Blackburn. — The  scheme  for  heating  and  ventilating  the 
to>vn  hall  was  again  considered  and  deferred  by  the  General 
Purposes  Committee  at  a  meeting  on  tho  18th  inst.  The 
question  of  extending  the  existing  municipal  offices  in  Victoria- 
street  and  improving  tho  accommodation  of  the  town  clerk's 
and  borough  treasnrer's  departments  is  also  engaging  the 
attention  of  tho  committee. 

Bootle. — As  soon  as  the  Board  of  Trade  have  approved  tho 
electric  light  system  proposed  to  be  adopted  by  the  town 
council,  Mr.  T.  L.  Miller  is  to  bo  instructed  to  prcp;irc  full 
and  dctiiiled  drawings  for  the  scheme. 

Bournemouth. — The  town  council  have  resolved  to  apply 
for  a  loan  of  fS,000  for  tho  piuchase  of  the  freehold  of  2 
acres  of  the  Dean  Park  "'Horse  Shoo"  site  for  municipal 
buildings  and  £4,07o  for  the  extinction  of  tho  rights  over  t  la- 
land  held  by  adjoining  o^vners.  The  power  to  do  this  was 
conferred  npon  the  corporation  by  their  special  Act  this  year. 

Bradford. — The  question  of  the  proposed  municijialisation 
of  the  technical  college  was  discussed  at  a  meeting  of  a  sub- 
committee of  the  Finance  Committee  on  Wednesday  week, 
but  the  subject  was  adjourned  for  further  consideration. 

Burnley. — The  Gas  and  Electric  Light  Committee  had  re- 
cently under  consideration  the  question  of  extending  tho 
electric  light  station  and  distribution  systom,  and  on  their 
recommendation  the  town  conncil  have  decided  to  apply  to 
tho  Local  Government  Board  for  sanction  to  borrow  £2."),000 
for  these  piir|ioso8. 

Cambridge. — At  the  quarterly  town  council  meeting,  on 
the  19th  inst.,  the  Paving,  Drainage  and  Lighting  Committee 
reporleil  lliat  tliuy  had  from  lime  to  time  beforo  them  llio 
ipieslion  of  providing  further  puMio  convenionees  in  tho 
borough.  With  a  view  of  supplenienting  llio  existing  aecom- 
moilatioii,  thu  committee  recominecdi  d  that  two  additional 
convonionees  bo  erected — vi:.,  one  on  Butt  Green  and  the 
other  on  Donkeys  Common,  and  that  they  bo  authorised  to 
carry  out  the  work  as  soon  as  arrangements  can  be  made 
with  the  Commons  Committee  as  to  the  sites.  The  report  waa 
adopted. — The  same  committee  also  recommended  tho  re- 
paving  of  S^l.  Andrew's-slreet,  Ri  gent-street,  Hill'sroad, 
Station-road,  Corn  Kxchange-street  and  fireon-fitroet  with 
Australian  hard  wood,  and  that  £lf<.(n»>  ho  borrowed  to  cirry 
out  tho  work.     This  recommendation  ^vas  also  agreed  to. 

Cheltenham. — The  Local  Government  Board,  it  ie  reported, 

have  refused  to  sanction  the  kursaal  scheme. 


Chester. — A  letter  has  been  received  from  tho  Local 
GoveriMiunt  Board  stating  that  they  liave  received  a  petition, 
scaled  by  the  county  councils  of  Clieshiro  and  Flintshire  and 
also  by  the  county  borough  council  of  Chester,  requesting 
the  board  to  issue  a  provisional  order  constituting  a  joint 
committee  to  put  into  o|icration  the  Rivera  Pollution  Pre- 
vention .\ct,  1876,  in  the  basin  of  the  river  Dee.  Tho  l)oard 
slated  that  before  deciding  upon  the  application  lliey  would 
direct  a  local  inquiry  to  be  held  ou  the  sul' •  "'  ■"  •\  iliatan 
ini|niry  wouhl  take  place  as  soon  as  the  oi)  >entBuf 

their  inspectors  wonlil  permit,  and  due  not  e  given. 

Coventry. — At  a  meeting  of  tho  city  council  on  tho  17lh 
inst.  a  report  was  presented  by  the  Electric  Liglil  Com- 
mittee recommending  tho  extension  of  the  works  and  mains 
and  the  lighting  of  cert.iin  streets  with  the  arc  light,  at  the 
estimated  cost  of  £.17,900.  Two  motions  to  adjourn  the  con- 
sideration of  the  report,  for  a  month  and  a  fortnight  re6i)ec- 
tively,  were  rejected,  ami  a  long  discussion  followed  on  a 
resolution  to  refer  it  back  to  lommitlee.  The  report  came  in 
for  a  good  deal  of  adverse  criticism,  and  in  the  end  it  was 
referred  back  without  opposition. — Recently,  at  the  Coventry 
County  Court,  Mr.  L.  Beard,  the  town  clerk,  applied  to  Judge 
Ingham  for  a  further  suspension  of  tho  injunction  restraining 
the  corporation  from  turning  sewage  into  the  river  Avon, 
His  liiiiiour  suspended  the  injunction  over  tho  Jannanr  court. 

Douglas,  Isle  of  Han.— Recently,  at  a  meeting  of  tho 
town  council,  it  was  resolved  to  apply  to  the  Tynwald  Court 
for  power  and  authority  to  borrow  the  sum  of  £526,  the 
amoant  expended  over  and  above  the  sum  previously  author- 
ised in  connection  with  the  enclosure  at  tho  junction  of  the 
Harris. promenade  and  Loch-parade,  and  the  construction  of 
the  public  shelter  and  Harris-promenade. 

Halifax.^.'Vt  tho  monthly  meeting  of  the  tow;i  council,  on 
the  lltli  inst.  a  resolution,  which  was  passed  at  the  last  meet- 
ing of  the  council,  for  the  paving  of  Crown-street  with  wood 
was  rescinded. — The  Improvement  Committee  were  author- 
ised to  widen  and  improve  Bull  Close-lane,  at  a  cost  of  £5,450 
including  ihe  purchase  of  land,  and  to  widen  Sonthgate,  at  an 
estimated  cost  of  £3,002  including  land. — It  was  resolved  to 
accept  the  tender  of  Messrs.  C.  i  W.  Walker,  of  Donnington, 
to  supply  and  erect  one  battery  of  scrubbers,  as  recommended 
by  the  Gasworks  Committee,  for  £4,948,  and  the  tender  of 
llr.  Walter  Spencer,  Klland,  for  tho  snpplv;  of  the  timber 
filling  of  scrubbers  for  £3,150. 

Ilkeston. — A  private  Bill  is  to  be  introduced  into  Parlia- 
ment next  session  empowering  the  corporation  to  borrow 
certain  sums,  amounting  in  the  aggregate  to  £33,400,  for  cer- 
tain improvements  in  the  borough.  This  course  has  been 
decided  upon  because  tho  borrowing  powers  of  the  borough 
are  too  circumscribed  to  anthoriso  tho  Local  Government 
Board  to  sanction  the  borrowing  of  money  under  the  prOTi- 
sions  of  tho  Public  Health  Act,  1875. 

Ipswich. — During  the  past  few  weeks  additions  have  been 
made  to  tho  nmlo  wing  of  the  Imrough  lunatic  asylum,  nt  a 
cost  of  £1,400.  from  ])lans  prepared  by  tho  Ixirough  surveyor, 
Mr.  Eilward  Buckham.  It  has  been  decided  to  make  similar 
additions  to  tho  female  wing,  providing  twenty-seven  addi- 
tional bods,  in  addition  to  other  improvements,  also  from  Mr. 
Bnckham's  plans,  and  tho  week  beforo  last  the  town  council 
accepted  a  tender  for  the  execution  of  tho  work,  amounting  to 
£1.337,  from  Mr.  Charles  Roper,  of  iVshmere-grove,  Ipswich. 

I  Leeds. — The  Street  and  Sewage  Committee,  at  a  meeting 
held  recently,  decided  to  accept  a  contract  for  about  1,0(X) 
tons  of  coke  breeze  for  the  purpo.se  of  carrying  out  at  Knos- 
trop  sewage  works  Mr.  Dilxlin's  system  of  sewage  |>urifica- 
tion.  A  deputation  was  appointed  to  meet  tho  West  Riding 
Rivers  Board  in  October  next,  to  consider  tho  qnestion  of 
sewage  disposal  in  Leeds. 

Leicester. — Last  week  the  Water  Comniifteo  and  n  num- 
ber of  frietids  visiteil  tho  varions  waterworks  of  the  corjiom- 
tion.  Tlioimrty  proceeded  first  to  Thonitoii.  where  an  inspec- 
tion was  made  of  the  oldest  of  tliecoriwration's  water  nnder- 
takings.  Everything  was  found  to  1h'  in  excellent  onler,  and  tho 
grounds  surrounding  the  filter-beds  were  hwking  their  best, 
bright  llowi'rs  and  plants  adding  imt  a  little  to  their  general 
appearance.  From  thcnc<'  the  party  proceeded  to  Cropslono, 
nil  Markfield,  Newtown,  Linford  and  Unulpito  Park,  tho 
drive  through  tho  hitter  being  cspeeially  enjoyable.  .M  Cn>p- 
stone  an  inspection  wafl  made  of  the  engine  house,  filt«r-lH?<iB, 
Ac,  after  which  luncheon  was  paitaken  i>f  in  a  largo  marqne«. 

Llanelly. — Tho  borough  coiineil  have  adopted  a  proposal 
to  reconstruct  tho  son  cmbanknunt,  at  »  co»t  of  £3,818. 

Ludlow. — With  a  view  of  acquiring  exact  information  as  to 
the  probable  cost  of  lighting  the  town  by  electricity,  a  S|)ecial 
committee  of  the  town  coimcil  have  offered  a  prize  of  £30 
for  "the  best  and  most  economical  mejinB  of  electric  lighting 
for  tho  borough."  The  schemes  have  tv>  be  in  the  h:>nd»  of 
the  committee  by  tho  Isi  proximo. 

Macclesfield.— The  Electric  Supply  Corporation  have  in- 
foriiKd  the  town  council  that  they  intend  to  apply  for  a  pro- 
visional onler. 
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NewcaStla-On-Tynei — A  report  of  the  sanitary  committee 
recommending  the  exteneion  of  the  Ouseburn  sewer  to  the 
river  Tyne  was  recently  adopted  by  the  city  eonncil.  The 
cost  is  estimated  at  £6,000. 

Newport,  Mon. — The  connty  borongh  council  liave  resolved 
to  apply  to  the  Local  Government  Board  for  sanction  to 
borrow  an  additional  £5,000,  for  the  supply  of  electric  ma- 
chinery, supplementary  to  tlie  £31,000  already  obtained. 

Northfleet. — Tlie  corporation  are  considering  a  proposal 
to  borrow  £2150  for  various  street  improvements. 

Richmond. — The  borough  surveyor  has  prepared  a  report 
on  the  snbject  of  providing  a  refuse  destructor.  His  estimate 
of  the  cost  is  £10,000. 

Salford. — A  Local  (lovernment  Board  inc|niry  was  held 
recently  into  an  a))plicatiou  of  the  town  cou]icil  for  piermis- 
eion  to  borrow  £1,500  to  carry  out  a  recommendation  of  the 
borough  surveyor  that  a  new  bridge  be  built  connecting 
Lower  Broughton  with  Peel  Park.  The  ])resent  footbridge, 
which  is  of  the  suspension  type,  was  erected  in  1869,  and  is 
only  6  ft.  wide.  It  is  proposed  to  erect  a  substantial  bridge, 
at  a  cost  of  £1,500.  It  will  bo  3  ft.  wider  than  the  existing 
one.     There  was  no  opposition  to  the  application. 

Sheffield. — At  the  last  quarterly  meeting  of  the  town 
council  a  letter  was  read  from  the  Local  Government  Board 
sanctioning  the  borrowing  of  £4,166  for  street  improvement 
works  in  Lumley -street. 

Stafford. — To  prevent  river  pollution  by  the  gasworks,  it  has 
been  decided,  on  the  recommendation  of  the  manager.  Ml'.  J. 
F.  Bell,  to  disconnect  all  the  works  drains  from  the  river,  and 
to  connect  the  drains  for  carrying  away  the  surface  water 
from  the  works  to  an  underground  tank,  the  water  from  such 
tank  to  be  pumped  into  a  high-level  ci.stern,  and  thence  used 
for  coke-slacking,  &c.  Tl\e  waste  liquor  from  the  ammonia 
plant  is  to  be  treated  by  the  alumino-ferric  process  and  coke- 
breeze  filter,  the  water  to  bo  then  pumped  back  and  used  again. 

Sunderland. — A  Local  Government  Board  inquiry  was  hold 
on  the  11th  inst.  into  an  application  of  the  corporation  for 
power  to  borrow  £2,300  for  electric  liglitiug  purposes  and 
£16,275  for  street  intprovements.  Among  those  present  were 
Mr.  E.  S.  Rounthwaite,  borough  engineer,  and  Mr.  J.  F.  C. 
Sncll,  borough  electrician.  Mr.  Snell  said  the  Electric  Light- 
ing Act  was  adopted  in  1894,  the  area  being  the  borough, 
which  covered  3,875  acres.  The  extension  proposed  was 
mostly  needed  for  private  lighting,  although  some  of  the 
streets  were  to  have  liglils.  Tlicy  were  going  to  place  forty- 
eight  public  arc  lani^js  of  600  nominal  candle-power.  At  pre- 
sent there  were  but  two  arc  street  lights,  compared  with 
13,275  eight  candle-power  private  lights. 

Torquay. —  The  question  of  lighting  the  town  hall  and 
bath  saloon  with  electricity  has  been  referred  to  the  Finance 
and  Bath  Saloon  Committees. 

Walsall.— The  tender  of  Messrs.  Belliss  &  Co.,  Limited,  of 
Birmingham,  has  been  accepted  for  the  supply  of  condensing 
plant  required  at  the  electric  sujiplj-  station.  The  contract 
price  is  £795. 

West  Bromwioh. — Last  week  Mr.  A.  J.  Hepper  held  an 
inquiry,  on  behalf  of  the  Local  Government  Board,  respect- 
ing the  town  council's  ajiplication  fur  sanction  to  borrow 
£2,100  for  alterations  and  additions  to  the  public  baths,  £300 
for  the  erection  of  an  engineer's  residence,  and  £1,149  for 
the  provision  of  a  technical  school. 

Woodstock. — The  town  council  have  refused  an  offer  of 
the  gas  company  to  light  the  town,  and  hnve  instructed  their 
Lighting  Committee  to  procure  the  opinion  of  a  practical  en- 
gineer as  to  the  practicability  and  probable  expense  of  <an 
electric  I'ght.  installation. 

Wrexham. — On  the  17th  in.st.  the  town  council  met  in 
committee  to  consider  tlie  offer  of  the  mayor  to  give  £500 
towards  providing  a  recreatitm  ground  for  the  borough. 
After  some  discussion.  Councillor  l^lurless  moved  that  the 
council  was  unwilling  to  njiprove  of  a  recreation  ground  being 
provided  in  Wrexham,  whether  in  part  or  olherwisc,  at  the 
co.st  of  the  ratcpaycrH,  or  the  nuiiiiLenance  of  which  would 
have  to  be  borno  out  of  the  rates.  The  m.ayor  said  he  was 
sorry  that  a  town  for  which  ho  had  so  high  a  respect  was  so 
devoid  of  public  spirit  as  to  let  an  offer  of  £500  go  by  without 
doing  anything  with  it.  lie  sincerely  hoped  they  would  not 
let  it  slip.  Alderman  Done  moved,  as  an  amendment,  that 
additional  information  be  obtained,  and  that  the  matter  be 
further  gone  into  at  a  future  meeting  before  a  decision  was 
come  to.     The  amendment  Wiis  carrii-d  by  i'our  votes  to  two. 

Yeovil. — The  town  council  liave  passed  a  resolution  in 
favour  of  purchasing  (ho  local  ga.ijnorLs. 

URBAN   DISTRICT  COUNCILS. 

Barking^. — The  district  council  liav(  ilccidnl  to  advertise 
for  tenders  for  electric  lighting  plant. 

Bilston. — Mr.  R.  A.  Harper,  chairman  of  the  district  coun- 
cil, recently  formally  opuned  the  now  waterworks  for  the 
town,  which  h.ave  been  constructed  by  the  district  eonncil,  at 
a  total  cost  of  £45,000.  The  well  and  pumping  station  arc 
at  the  Bratch,  Wombourn,  where  the  wati'r  is  drawn  from  the 
red  sandstone  strata  at  a  depth  of  150 ft.,  and  conveyed  by 
pipes  to  a  reservoir  of  75,000  gallons  capacity  af  Goldthorii 


HiU,  near  Wolverhampton,  for  storage.  Prior  to  the  provision 
of  the  undertaking  the  town  and  district  adjacent  to  Bilston 
were  sujiplied  with  water  by  the  Wolverhampton  Corporation. 
By  a  special  Act  of  Parliament  the  waterworks  scheme  was 
undertaken,  under  the  supervision  of  Mr.  B.  Latham,  of 
London,  while  several  contracts  for  the  work  have  been 
executed  by  Messrs.  Willcock  &  Co  ,  and  H.  Holloway,  of 
Wolverhampton,  and  H.  Hill,  Maidenhead.  The  engines  were 
supplied  by  Messrs.  Thornewell  &  Wareham,  of  Burton.  In 
addition  to  supplying  the  town  with  what  is  considered  excel- 
lent water,  the  district  council  have  also  arranged  to  supply 
Coseley,  Wombourn,  TrysuU  and  Scisdon. 

BlaydOn. — An  application  is  to  be  sent  to  the  Local  Govern- 
ment Board  for  sanction  to  borrow  £4,000  for  the  erection  of 
the  proposed  new  council  offices  and  technical  schools  iu 
Shibdon-road. 

ClactOn. — The  scheme  wliich  has  been  adopted  by  the  dis- 
trict council  for  the  utilisation  of  sea  water  for  flushing 
the  sewers  and  for  other  sanitary  purposes  was  inaugirratcd 
on  the  12th  inst.  with  satisfactory  results.  The  pumping 
station  is  situated  near  the  west  side  of  the  pier,  the  sea 
being  pumped  out  of  a  well  30  ft.  deep  into  a  tank.  The 
machinery  is  capable  of  raising  6,000  gallons  of  water  per  hour. 

East  Ham. — An  inquiry  was  held  recently,  on  beh.alf  of  the 
Local  Government  Board,  with  respect  to  the  district  counciTs 
application  for  leave  to  borrow  £1,400  for  the  pirrchasc  of 
land  for  sewage  disposal  works,  and  £1,050  for  fire  brigade 
purposes  ami  for  the  construction  of  an  nndcrgrcnind  con- 
venience.— At  the  public  offices,  on  Tuesday  of  last  week, 
an  inquiry  was  held  by  Colonel  Langton  Coke,  an  inspector 
of  the  Local  Government  Board,  in  respect  to  an  appilication 
by  the  district  council  for  sanction  to  borrow  £1,400  for  the 
purchase  of  land  for  sewage  disposal,  and  £950 for  firebrigatle 
purposes  and  the  construction  of  an  undergionnd  urinal  at 
the  junction  of  White  Post-lane  and  Romford-road. 

Eccleshill. — Last  week,  at  the  Bradford  West  Riding  Court, 
the  district  council  made  a  claim  for  the  recovery  of  a  civil 
debt  of  £81  18s.  lid.  from  Mr.  Fred.  Foster,  wool  merchant, 
Bradford,  for  expenses  incurred  by  the  eonncil  in  construct- 
ing a  sewer,  which  the  defendant  had  neglected  to  do.  After 
a  lengthv  discussion  the  bench  ordered  the  defendant  to  pay 
the  amount  claimed,  with  costs.  The  defendant  alleged  that 
as  there  was  an  old  sewer  the  cost  of  the  new  works  should 
bo  Ijorne  by  the  local  authority. 

Parsley. —  At  a  recent  meeting  of  the  district  council  a 
letter  was  read  from  the  West  Riding  Rivers  Board  asking 
the  council  to  apjioint  a  deputation  to  meet  the  Manuf  act  urcrs' 
Pollution  Committee,  along  with  representatives  of  other 
sanitary  authorities,  for  a  friendly  discussion  of  questions 
appertaining  to  trade  effluents. 

Hexham. — The  Local  Government  Board  are  to  be  asked 
by  the  district  council  for  sanction  to  a  loan  of  £766  for  the 
purpose  of  carrying  out  various  public  street  improvements. 

Hornsey. — Following  the  example  set  by  the  vestries  of 
St.  Pancras  and  Islington,  the  district  council  have  decided  to 
be  their  own  "  undertakers "  iu  the  matter  of  the  supply  of 
electricity,  for  public  ami  private  purposes,  within  the  area 
under  their  control.  They  have  resolved  to  ap]ily  to  the 
Board  of  Trade  for  the  necessary  provisional  order  to  this  end, 
and  to  opjiose  the  applications  of  ]irivate  companies  desirous 
of  serving  the  district  with  electric  current. 

Kidderminster. — The  question  of  the  preservation  of  Hab- 
berley  Valley  as  a  public  park  and  pleasure  resort  was  dis- 
cussed at  a  recent  district  council  meeting,  and  a  resolution 
was  adopted  in  favour  of  the  council  leasing  the  rights  over 
the  valley  of  Mr.  Crane,  the  lord  of  the  manor  of  Habbcu'ley, 
for  a  li'nii  of  twenty-one  or  thirty  years. 

Levenshulme. —  An  inspector  of  tho  Local  Government 
Board  recently  held  an  inquiry  with  reference  to  an  aiiplica- 
tion  of  the  disirict  council  for  ]H»wer  to  borrow  £3, 85t>  for 
works  of  ]irivate  street  improvement  in  Clare-roa<l,  Grifliu- 
grove,  Henderson-street,  Berrie-grove,  May-grove  and  Man- 
chestcr-^treel,  which  will  be  paved  and  put  iu  repair. 

Littleborough. —  An  inspector  of  the  Local  Government 
Board  rciently  c(uulucted  an  inquiry  into  an  application  of 
the  district  council  for  power  to  borrow  £400  for  works  of 
private  street  improvement  in  Charles-street. 

Liversedge.  —  .\n  inquiry  was  held,  on  behalf  of  the 
Local  (liivernment  Board,  on  tho  10th  inst.,  relative  to 
an  a)iplication  of  the  di.strict  council  for  sanction  to 
liorrow  £9,706  f(U'  drainage  purposes  and  £3,000  for  tho 
purchase  of  land  and  the  ]jrovision  of  a  refuse  de.itlruclor. 
Among  those  who  su]]|iorted  the  application  were  the  clerk 
to  the  council;  Mr.  Charles  Gott,  r.i:.,  of  Bradford;  Mr.  G. 
Horsfall,  survi'yor  to  the  council;  Mr.  S.  Simkinson,  architect 
and  surveyor;  and  Mr.  E.  Sykes,  a  reiiresentativo  of  tho 
Horsfall  Kefiise  Destructor  Company.  Tho  tb-ainage  works 
contemplated  arc  in  the  Old  Corn  Mill-lane,  Liversedge  Hall- 
lane,  Leeds-road,  Valley-road  and  Huddersfield-road,  and  will 
practically  complete  the  drainage  of  the  township,  upon 
which,  with  outfall  works,  about  £40,000  has  already  been 
spent. 

Llandudno.  —  it  has  been  resohcd  to  apply  to  tho 
Local  Government  Board  for  sanction  to  borrow  a  sum  of 
£3,583  for  tho  erection  of  a  new  retort  house  at  the  gasworks. 
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NorthwiCh.— Last  week  the  menibora  of  tlie  council  inado 
thoir  annual  insiM-clion  of  the  sourcfis  of  the  water  Biipjily 
of  the  Nortliwicli  district.  The  councillors  and  officials  drove 
in  wnjjonettca  to  the  Heydwood  reservoir,  where  last  year, 
at  a  cost  of  some  £3,000,  an  important  scheme  of  imrifualion 
was  carried  ont.  The  ne\t  stopping'  place  was  at  Cote  hrook, 
near  Tarporley,  where  tlio  water  from  the  pprin^rs  is  collected. 
A  council  nicctiiif;  was  held  at  this  place,  and  a  nnmher  of 
instruction,  as  to  the  minor  improvemcntH  were  given. 

OrmSkirk. — The  Local  Government  Board  have  sanctioned 
ihe  horrowing  of  a  sura  of  £420  for  the   Huff. lane  improve- 

menl  scln'ine. 

Padlham. — An  application  is  to  he  made  to  the  Local 
Government  Board  for  sanction  to  borrow  £10,151  lOs.  for 
sewerairo  works  and  for  the  erection  of  a  river  wall  and 
honnilary  wall  at  tlio  storcyard. 

Prestwich. —  The  |>rooeeilinKs  of  the  General  Purposes 
Committee,  which  were  submitted  at  the  last  nunithly  meet- 
in{;  of  the  district  council,  showed  that  the  cleric  hail  reported 
to  the  committeo  that  he  had  advertised  the  intention  of  the 
council  to  .apply  for  powers  for  electric  li^'litin<;  in  thedislrict, 
and  road  a  letter  from  ilessiii.  C"ronii>ton  it  Co.  askinj;  the 
coimcil  to  support  their  application  fur  powers  for  the  supply 
of  electric  liL^ht  to  the  district,  and,  in  the  event  of  pow<*r8 
beintr  obtained,  iiuotinf;  terms  and  conditions  of  sa'e  of  tlio 
l>lant  to  the  council.  The  clerk  also  read  a  notice,  sent,  to  the 
council  on  liiUalf  of  the  Electric  .Supply  Corpm-ation,  of  inten- 
tion to  apply  for  a  i)rovision:il  order,  and  after  discussion  it 
was  decided  to  further  consider  tin'  matter  at  a  future  meeting; 
of  the  council. 

Reddish. — The  ilistrict  council  have  decided  to  oppose  the 
application  of  the  Ueddish  District  Electric  Lij^htiiif;  Com|iany 
for  a  pro\isioual  order. 

Redruth.^The  Local  (Government  Hoard  have  sanctioned 
the  borrowinjj  of  £200  for  the  construction  of  a  wall  round 
the  reservoir.  ' 

Romford. —  The  fyocal  Government  Board  have  deferred 
sanctioning  the  district  council's  a]>plication  for  power  to 
borrow  £5,000  for  street  improvements  until  the  county 
council  have  intitnated  how  much  they  are  jirepared  to  con- 
tribute towards  the  improvement  of  tha  footways. 

Seaford. — A  Local  Government  Board  inquiry  was  hi'ld 
recently  into  an  application  of  the  district  council  for  jiower 
to  borrow  £65,")  for  sewerage  purposes  and  for  the  purchase 
of  a  rtiad- roller. 

Shipley. — A  special  district  council  meeting  was  held  last 
week  lot  the  purpose  of  opening  the  tenders  ftn-  the  new 
sewerage  works.  There  were  seven  lenders,  and  .after  con- 
siderable discussion  that  of  Mr.  William  Foster,  of  Bingley, 
which  was  uniler  £M-,0CH(,  was  accepted.  For  the  works  com- 
prised in  the  W'iiulhill  main  sewers  there  were  fourteen  tenderh", 
and  that  of  Messrs.  Khodes  Brothers,  of  Shipley,  which  was 
tmiler  £5,IX)0,  was  accepted,  'i  he  engineers  engaged  tire  Jlr. 
11.  I'aterson  for  Shipley  and  Messrs.  W.  B.  VVooilhead  &  Son 
for  Windhill.  The  estiimited  cost  of  the  entire  scheme,  iii- 
cluiliijg  the  ilefcDcation  works,  is  £oo,0O0. 

Sleaford, — An  inspector  of  the  Local  Government  Board 
hild  an  inquiry  recently  into  an  application  of  the  district 
couniil  for  saiution  to  a  loan  of  £.5(X)  for  tie  purpose  of  the 
.Soutliu'ate  improvement. 

Smethwick. — The  Gas  Conijnitteo  have  resolved  to  recom- 
nienil  the  district  council  to  .apply  for  a  provisional  order  to 
supply  electricity  in  the  district   for  lighting  and  other  pur- 

poses. 

St.  Austell. — The  Itighw.ay  and  Sanitary  Committee  have 
deci.led  to  recommend  the  district  council  to  instruct  the  sin-- 
voyor  to  prepare  plans  for  tthe  Trenancx;  drainage  in  the  esti- 
mates for  the  ne.xt  half-year. 

Tipton.  —The  Local  Gnvernmi'iit  Boaril  have  been  askeil  to 
saiiitioii  a  loan  of  £"00  for  the  purchase  of  ordinarv  and  iire- 

]i:i\  riii'iit  ;.'as  meters. 

Tyldesley. — An  inspector  of  the  Local  floverninent  Boanl 
recently  lieM  a  public  inquiry  at  the  council  offices  relative 
to  an  tipplication  of  the  ilistrict  council  for  power  to  borrow 
liii.D'it)  fill-  street  imjirovement  works. 

Wellington.— A  sum  of  £10,(0)  is  to  be  borrowed  by  the 
district  council  for  carrying  out  a  sewernga  scheme  for  the 
town. 

Withington. — M  a  recent  meeting  of  the  llighwavs  Com- 
n.iilee  estimates  amonnting  to  £5,124  were  submitted  for 
works  of  special  improvement  on  (mlilic  highways  and  foot- 
paths. It  was  resolved  that  an  application  shoulii  be  nuide  to 
the  county  council  for  a  contribution  in  aid  of  the  projiosed 
expenditure,  and  that  the  question  should  stand  udjourned 
peniling  a  ri-pK  . 

RURAL   DISTRICT  COUNCILS. 

Blaby. — The  district  council  haTc  decided  ti  apply  to  the 
I.M.al  liiivernment  Board  for  sanction  to  borrow  £.i,2iX)  to 
carry  out  the  Oadby  sewerage  icheme  according  to  plans  pre. 
pared  by  Mr.  Walkir. 

Blackwall. — The  estimate  for  the  Wosihousus  sewage  scheme 


hai  been  reduced  from  £G20  to  £378,  it  having  been  decided 
to  lease  the  necessar)-  land  instead  of  buying  it. 

Chorley.  —  A  Local  (Jovernment  Bo.ard  inquiry  is  to  be  held 
sh'irtly  with  reference  to  the  district  council  s  Hpplication  for 
sanction  to  a  loan  of  £1,232  for  the  Clayton. le-Woo<l8  sewer- 
tige  sehenie. 

Eppingr.  —  A  Ijocal  Government  Board  inquiry  was  held  on 
the  12th  inst.  with  respect  to  an  application  of  the  district 
council  for  sanction  to  borrow  £I,5(W  for  sewerage  and  sewage 
disposal  works  at  Theydon  Bois. 

Erplngham. — At  a  recent  meeting  of  the  district  coancil  a 

rcjjort  of  the  Works  Committee,  rocom mending  that  the 
amended  plans  prepared  for  the  Mundesley  water  sopply  bo 
apjiroved  and  that  application  he  nmdo  to  the  Local  (iovern- 
meiil  Board  fur  sanction  to  a  loan  of  £t,200  to  carry  <iut  the 
work,  was  adopted. 

Harboro'. — The  district  council  have  resolved  to  apply  to 
the  Loral  (iovernmcnt  Board  fur  power  to  borrow  a  sum  of 
£ii,550  for  sewerage  works  at  Kebworth. 

Harding-stone. —  Mr.  Oueat,  an  inspector  of  the  Local 
(ioveriiini-nt  liuanl,  recently  ciindiicted  an  inqnirv  into  an 
applit-.-ition  of  the  ilistrict  council  for  a  loan  of  £3,000  for 
sewerage  works  in  the  town.  Mr.  W.  Shaw,  the  surveyor, 
explained  the  |u'nposals. 

Hendon. — .\t  a  recent  meeting  of  the  district  council  a 
h-tlt-r  was  read  from  the  Middlcse.Y  County  Council  with 
regard  to  the  condition  of  the  river  Brent.  The  letter  pointed 
out  that  it  might  be  desirable  that  representatives  of  the 
authorities  whose  districts  abut  on  the  river  should  meet 
together  in  conference,  in  order  to  discuss  what  course  should 
bi^  adopted  with  regard  to  the  Brent,  and  esiR'cially  as  to  a 
Bill  in  Parliament,  which  the  county  council  would  heartily 
lend  its  Intluence  to  supj>ort,  and  that  if  e.'ich  of  the  author- 
ities woulil  appoint  ri-presentativcs  the  committee  w-ill  be 
prcpaied  to  endeavour  to  arrange  for  a  conference  to  be  held 
as  caily  after  the  vacation  as  jxissible. 

Lanchester. — The  district  council  are  now  carrying  out 
nmny  improvements  to  their  district,  which  include  the  con- 
struction  of  a  mile  of  new  road  across  the  Cornsay  common, 
the  erection  of  a  stone  bridge  at  Browney,  and  the  construc- 
tion of  sewerage  works  at  Cornsay  colliery,  East  lledleyhope, 
iSl'c,  from  the  designs  and  under  the  suju-rvislon  of  Mr.  J.  E. 
Parker,  of  Post  (Jllice  Chambers,  St.  Xichulas-square,  Xew- 
casll(--(tn-'I'yne. 

Machynlleth. — -V  Local  Government  Board  inspector  held 

an  inipiii-y  into  the  district  council's  up{)lication  for  j>ower  to 
bonow  £500  for  the  election  of  a  bridge  over  the  river  Dovey 
at  Cemmes-road,  and  ai))n-oaches  thereto.  The  total  cost  of 
the  })roposed  briil«:e  will  be  £1,2S1  ^^s.,  ont  of  which  the 
county  eouneil  are  toprovlde  £51)2  10s.,  while  £250  is  expected 
friTii  out  side  contributions. 

Wakefield. —  Mr.  11.  II.  Law,  an  inspector  of  the  Local 
(jovernment  Board,  recently  conducted  an  inquiry  with  refer- 
ence to  an  »]>plicalion  of  the  district  coancil  for  jiormissioH 
to  borrow  £1,(XKJ  for  the  extension  of  the  waterworks  at 
Crigglestone.     There  was  no  op])03ltion. 

Wilton. — It  has  been  decided  to  purchase  a  steam  road- 
roller,  lilted  so  as  to  take  a  scarifier,  from  Messrs.  Aveling  A 
Porter,  Limited,  Roehesl.i-.  at  a  total  cost  of  £:)20. 

SCOTLAND    AND    IRELAND. 

AberMeen.  —  The  Plans  Coniinittee  lecently  had  before 
them  a  report  by  l-'Iremastcr  Inksler  drawing  aitention  to  the 
large  number  of  tires  that  had  recently  occurred  in  the  Clay- 
hills  district,  and  suggesting  that  the  town  council  should 
insist  upon  the  external  walls  of  all  new  buildings  being 
erected  of  stone  or  brick.  The  committee,  in  view  of  the 
report,  resolved  to  require  that  the  external  walls  of  all  new 
buililings  slumhl  in  future  be  built  of  stone  or  brick,  unless 
in  exceptional  cases,  and  instructed  the  burgh  surveyor 
accordingly. 

Dublin. — .\  letu  r  hai  been  received  from  the  l.oi-al  Govern- 
ment liotird  fermally  hanctioning  the  following  loans:  For 
the  iinpruvement  of  houses  in  B.'nbui-L -street,  £.S10;  for  tie 
purchase  of  gas  meters,  £1,(KJ0  ;  for  new  paving  works.  £7,IM.*; 
for  llag,<ing  works.  Jt8..500;  for  repaving  works,  £17,lXX);  ami 
for  the  construction  of  coiiciete  footpaths,  £5,500. 

Glasgow. — The  Electricity  Committee  of  the  corporation 
have  dei-ided,  in  view  of  the  city's  riipiirements,  to  |iurchaso 
ground  near  Eglintou  Toll  in  the  southern  district,  and  a  (Kir- 
tion  of  land  near  Phonix  Park  in  the  north  western  district, 
as  t-Ites  for  new  generating  slations.  It  is  believed  thai  theso 
sites  will  meet  the  neci'ssitles  of  the  city  for  at  least  a  quarter 
of  a  century. — The  Parks  and  (ialleries  Committee  held  a 
special  meeting  recently  to  consider  the  matter  of  acquiring 
ground,  amounting  to  -13^  acres,  belonging  to  the  trustees  of 
the  late  Wlllinm  Dixon,  butwecn  the  river  and  Uutherglen- 
road,  op|iosite  the  Glasgow  (ireen.  Tin-  question  was  very 
fully  discussed,  with  the  ri-port  uf  Mr.  Thomas  Binnie,  who 
was  asked  by  both  sides  ti>  give  a  valuation  of  the  ground. 
Amotion  lobuy  the  ground  at  .Mr.  Binnie's  vnlnation  of  £l,tiOO 
per  acre  was  made,  and  also  nn  aniemlment  not  to  piirchaso 
at  such  a  price,  but  eventually,  after  sumo  discussion,  the 
motion  was  carried. 
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THE    SURVEYOR  AND  MUNICIPAL 


[AuonsT  27, 1897. 


Personal. 


Mr.  Frank  Rist,  surveyor  to  the  Smallljnrgh  Rnral  District 
Conncil,  Norfolk,  has  been  appointed  assistant  surveyor  to 
the  Staffordshire  County  Conncil. 

Mr.  T.  W.  A.  Ilayvvard,  temporary  assistant  to  the  surveyor 
to  the  Weston-super-Mare  Urban  District  Conncil,  has  been 
appointed  borough  surveyor  and  inspector  of  nuisances  of 
Sudbury,  Suffolk. 

Mr.  James  Diggle,  assistant  borough  engineer  of  Heywood, 
has  been  appointed  surveyor  and  inspector  of  nuisances  to 
the  Ashton-npon-Mersey  Urban  District  Council,  at  a  salary 
of  £120  per  annum. 

The  Harrow -on -the -Hill  Urban  District  Council  have 
granted  their  engineer  and  surveyor,  Mr.  T.  Charles,  a  sum 
of  £27  as  remuneration  for  extra  services  in  connection  with 
private  street  improvements. 

On  Wednesday,  the  18th  inst.,  Mr.  F.  T.  Harvey,  surveyor 
and  engineer  to  the  Merthyr  District  Conncil,  received  a 
cablegram  announcing  the  death  of  his  second  son,  Mr.  W. 
Harvey,  at  Pretoria,  the  Friday  before. 

At  a  recent  meeting  of  the  Hambledon  Rnral  District 
Council  the  Highways  Committee  recommended  that  a  sur- 
veyor be  advertised  for,  !it  a  salary  of  £105  per  annum.  After 
considerable  discussion  the  matter  was  referred  back  to  the 
committee. 

Mr.  L.  Andrews,  engineer  and  manager  of  the  Hastings 
Electric  Ijight  Company,  has  been  appointed  by  the  Hastings 
Corporation  to  take  charge  of  its  public  lighting  plant  until 
the  completion  of  the  arrangements  for  taking  over  the  com- 
pany's business.     The  honorarium  is  £100  per  annum. 

Mr.  T.  Poster,  surveyor  to  the  Hoylake  Urban  District 
Council,  has  been  entrusted  with  the  carrying  out  of  the 
whole  of  the  works  in  connection  with  the  parades  at  Hoy- 
lake  and  West  Kirby  and  the  marine  lake  at  AVest  Kirby. 
Ho  will  receive  a  commission  of  2J  per  cent.,  on  the  esti- 
mated cost  of  the  works. 

At  the  recent  final  meeting  of  the  Royal  Eecpption  Com- 
mittee of  the  Sheffield  Corporation,  Mr.  C.  F.  Wike,  the  city 
surveyor,  with  three  other  officials  of  the  corporation,  were 
presented  by  the  Duke  of  Norfolk,  lord  mayor,  with  medals 
in  recognition  of  services  reudered  in  connection  with  the 
recent  royal  visit  to  the  city. 

Mr.  Hammond,  who  has  been  an  assistant  in  the  office  of 
the  borough  engineer  of  Bath  for  nearly  ten  years,  on  leading 
to  take  the  appointment  of  manager  of  Chepstow  waterworks 
has  been  presented  by  the  Bath  Corporation  Waterworks  Com- 
mittee with  a  gratuity  of  £10,  "with  the  best  wishes  of  the 
committee  for  his  future  prosperity." 

The  death  is  announced  of  Mr.  A.  H.  V.  Newton,  m.i.c.e., 
the  deputy  engineer  at  the  Bombay  waterworks.  Deceased 
was  the  fourth  son  of  the  late  Mr.  W.  E.  Newton,  of  Chancery- 
lane,  W.C.,  and  he  formerly  held  the  position  of  assistant 
municipal  engineer  at  Singajioro.  He  died  of  cholera,  in 
Bombay,  on  the  27th  ult.,  at  the  early  age  of  forty-five. 

Tlie  Gas  Committee  of  the  Newbury  Town  Council  recently 
had  before  them  an  apjilication  by  the  gasworks  manager 
for  an  increase  of  £25  per  annum  in  his  salary.  Having  re- 
gard to  the  remuneration  paid  to  managers  of  other  works, 
the  committee  resolved  to  recommend  the  town  council  that, 
provided  the  next  balance-sheet  shows  that  satisfactory  pro- 
gress is  being  made,  the  application  should  then  be  favour- 
ably considered. 

On  Monday,  the  9th  inst.,  the  mayor  of  Darweii,  on  behalf 
of  the  corporation  officials  and  a  few  friends,  presented  Mr. 
W.  H.  Prescott,  the  late  assistant  borough  engineer  and  sur- 
veyor, who  has  been  appointed  to  the  office  of  borough  en- 
gineer to  the  Corporation  of  Reigate,  with  .an  illuminated 
address  and  a  gold  watch  as  a  slight  token  of  the  esteem  in 
which  he  is  held  by  tliosc  who  have  been  associated  with  )]im 
during  the  time  he  has  been  connected  with  tlic  town. 

Mr.  A.  Pinchbeck,  surveyor  to  the  Spalding  Urban  District 
Council,  has  made  an  application  for  an  increase  of  salary. 
In  his  letter  of  aiiplication  he  states  that  since  his  aj)point- 
ment,  nine  years  .ngo.  his  duties  and  responsibilities  have  more 
than  doubled,  and  the  improvements  and  new  undertakings 
now  being  entered  upon  by  the  council  will  greatly  add  to 
his  duties.  The  council  are  about  to  consider  the  ap])lication. 
Mr.  Pinchbeck's  present  salary  is  £100.  He  receives  £60  as 
the  surveyor,  £30  as  the  inspector  of  nuisances,  and  £10  as 
manager  of  markets. 

On  accepting  the  resignation  of  Mr,  .lohn  Poster,  the 
assistant  engineer  of  the  gasworks,  the  Nelson  Corporation 
Oas  Committee  resolved  to  place  on  record  their  appreciation 
'of  the  excellent  services  he  had  rendered  to  the  corjioration 
and  their  satisfaction  at  his  promotion  to  engineer  of  the 
Leigh  gasworks.  This  was  reported  to  the  town  council 
last  week,  and  conlirmed.  Before  leaving  Nelson  Mr,  Poster 
was  presented  by  the  employees  at  the  gasworks  with  a  silver 
tea  service  bearing  an  inscription  oxpi-essive  of  their  esteem 
for  him.  The  presentation  was  made  by  Mr.  Richard  Holt, 
the  oldest  emiiloyee. 


On  the  14th  inst.,  Mr.  Robert  Gregsnn,  assistant  main  road 
surveyor  to  the  Durham  County  Council,  was  the  recipient  of 
a  handsome  testinioui.al  and  address  from  the  roadmen  em- 
ployed on  the  Auckland  and  Chester  main  roads,  on  the  occa- 
sion of  his  marriage.  Mr.  A,  Betteridge,  in  making  the 
presentation  on  behalf  of  his  fellow-workmen,  spoke  of  the 
high  esteem  in  which  Mr.  Gregsoii  was  held  and  of  the  good 
feeling  that  had  existed  for  seven  years  between  Mr.  Greg- 
son  and  those  employed  under  him,  and  asked  his  acceptance 
of  a  beautiful  marble  timepiece  with  Westminster  chimes. 

A  special  meeting  of  the  Pudsey  Urban  District  Conncil 
was  held  recently  for  the  purpose  of  appointing  a  new  sur- 
veyor in  the  place  of  Mr.  R.  W.  Cass,  who  has  resigned  in 
order  to  fulfil  a  similar  engagement  at  Farnham,  in  Surrey. 
Forty-six  applications  were  sent  in  for  the  situation,  but 
these  were  reduced  to  five  for  the  final  selection — namely,  Mr. 
J.  Vf.  Wethorill,  Rawmar!5h  ;  Mr.  Joseph  Jones,  Eccleshill; 
Mr.  David  Russell,  Lincoln;  Mr.  Arthur  Smithers,  Leeds; 
and  Mr.  R.  W.  Burgess,  Dewsbnry.  After  some  discussion  it 
was  resolved  to  appoint  Mr.  J.  Jones  to  the  position.  The 
salary  is  at  the  rate  of  £140  per  annum. 

At  a  recent  meeting  of  the  Birstall  Urban  District  Coun- 
cil, Mr.  Fred  Clark,  the  surveyor,  tendered  a  montli's  notice 
to  leave,  and  gave  as  his  reason  for  so  doing  "  persecution 
that  he  had  l)ecn  subjected  to."  He  stated  that  since  coming 
to  Birstall  a  part  of  the  conncil  had  been  the  surveyor's 
enemy,  and  he  had  been  the  target  for  them  to  shoot  at.  As 
to  his  abilities,  which  had  been  so  much  questioned,  ho  re- 
ferred certain  councillors  to  his  previous  employers.  It  was 
contended  by  some  that  the  surveyor  had  been  most  shame- 
fully and  aboutinably  used,  and  by  others  that  he  had  brought 
all  the  trouble  upon  himself.     The  resignation  was  accepted. 

Mr,  Wm,  James  ^mith  has  been  appointed  assistant  ,gag 
manager  to  the  Bolton  Corporation,  Mr,  Smith  is  a  son  of 
Mr,  Wm.  Smith,  engineer  and  manager  of  the  Bolton  gas- 
works, and  <a  brother  of  Mr.  A.  H.  Smith,  gas  engineer  and 
manager  to  the  Darweu  Corporation.  He  has  had  a  sjiecial 
training  to  fit  liim  for  his  new  ap]iointment.  He  served  two 
years  in  the  laboratory  of  the  Alkali  Works,  Widiies,  where 
he  gained  considerable  experience  as  a  chemist.  Then  he 
entered  Owens  College,  where  he  spent  four  years,  tiltimately 
taking  the  degree  of  Bachelor  of  Science,  in  engineering. 
Since  he  left  college,  nearly  two  years  ago,  he  has  been  en- 
gaged in  the  clraviahg  office  of  Messrs.  R,  &  J,  Dempister, 
Limited, 

At  an  ordinary  meeting  of  the  Crediton  Urban  District 
Council,  on  the  10th  inst.,  a  letter  was  read  from  Mr,  T.Jones 
stating  that  he  had  carefully  considered  the  offer  of  the 
council  to  re.ai^point  him  surveyor,  inspector  of  nuisances 
and  collector  of  improvement  rates,  at  a  salary  of  £120  per 
annum,  ))rovided  he  devoted  the  whole  of  his  time  to  the 
work.  He  regretted  that  he  wan  unable  to  accept  the  offer. 
During  1895  the  conncil  paid  him  £128  17s,  6d,,  or  £8  17g,  6d. 
more  than  they  now  offered  for  his  Mhole  time.  The  work 
of  tlie  three  offices  was  more  than  one  man  could  rcsonably 
do,  and  he  had  had  to  employ  assistance  for  a  long  time  past. 
The  duties  of  the  office  were  not  defined,  nor  was  the  work 
or  hours  the  council  expected  him  to  be  on  duty.  He  was 
%\'illing  to  devote  certain  hours  per  day  to  the  work  of  the 
council,  and  to  do  no  other  work  during  the  time,  for  £120 
per  annum.  ])roviiling  he  was  allowed  to  do  as  he  liked  out 
of  these  hours.  The  letter  was  referred  to  the  Fin.ance  Com- 
mittee. 


ASSOCIATION  OF 
MUNICIPAL  ANO  COUNTY  ENGINEERS. 


Visit  to  the  Elan  Vat.let  Watkrworks  (Mid-Wales),  foe 
THE  Supply  of  tiik  City  of  Birminoham. 

The  following  arc  the  arrangements  for  this  visit,  which 
takes  place  to-morrow,  by  the  kind  invitation  of  Mr.  Jamos 
Mansergh,  v.p.inst.c.f..,  the  engineer  of  the  works  : — 

Members  shmild  reach  Shrewsbury  to-night,  ,and  assemble 
at  Shrewsbury  station  to-morrow  morning  at  7.*tO,  in  time  to 
leave  by  the  7.55  train  (L.  &  N.W.)  for  Rhayader  (i'"l  \Velsh- 
pool).  The  train  is  timed  to  arrive  at  Rhayader  at  1L7  a.m. 
The  hotels  recommended  at  Shrewsbury  are  the  "  Raven," 
"  George  "  and  "  Crown." 

The  president  of  the  association  and  Mr.  Mansergh  will 
meet  the  party  on  arriving  at  Rhayader. 

A  short  walk  will  be  taken  from  Rhayader  station  to  the 
aqueduct  in  course  of  construction,  and  a  length  of  finished 
cut-ami-cover  work  will  be  inspected. 

Before  going  forward  Messrs.  John  Aird  &  Sons  (the  con- 
tractors) have  kindly  undertaken  to  provide  light  refresh- 
ments, which  will  ho  served  in  the  aqueduct. 

After  inspecting  Messrs.  ,\ird's  yard  and  buildings  members 
will  walk  to  the  railway  belonging  to  the  Corporation  of 
Birmingham,  just  below  its  junction  with  the  Mid-Wales  Rail- 
way. A  train  of  open  trucks  will  be  provided  to  facilitate 
tlio  inspecticm  of  tho  works  in  the  valley. 

The  lowest  dam  on  the  river  Elan  (Caban  Cooh)  is  situated 
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abont  -1  miles  along  this  railway,  and  it  is  below  this  that 
the  vuriuuH  sliopB,  cement  stores,  ic,  liavo  been  erected. 

Prior  to  visitiiiK  those  the  tniiu  will  bo  taken  by  a  steep 
inclino  to  above  the  level  of  the  Caban  Coch  reservoir,  namely, 
to  835  ft.  above  ordnance  datum,  and  along  tho  lino  of  rail- 
way to  the  foot  of  a  second  incline  rising  to  above  the  Pen-y- 
Caneg  dam,  that  is  to  970  ordnance  datum,  and  si>  on  to 
the  highest  reservoir  in  tho  Elan  valloy — viz.,  C'raig-yr-AlIt 
Oocli.  At  the  dam  of  tlio  latter  reservoir  little  more  than 
excavation  has  yet  been  done.  Hy  walking  a  short  distance 
past  the  works  tho  extent  and  cli.iractar  of  tho  upper  part  of 
tho  gatlioring  gronnd  will  bo  well  scon. 

Tho  train  will  then  bo  bronght  down  to  tho  Pen-y-Gareg 
dam  (where  bnilding  work  is  in  active  operation),  and  after 
inspecting  this,  to  tho  submergod  dam  at  Carcg-ddu,  where 
considerable  progress  Ims  been  made  with  the  masonry  work. 
The  inlet  end  of  tho  Fool  tunnel  (that  is,  the  commencement 
of  tho  aqnoduct  to  Hirmingtmm)  will  also  be  inaptclod.' 

The  train  will  afterwards  proceed  to  the  junction  near  the 
corporation  stables,  and  will  bo  shunted  back  to  the  main 
dam  at  Cuban  Coch,  where  one  of  tho  culverts  through  the 
dam  is  ]>raetically  linished,  and  where  a  considorablo  amontit 
of  masonry  has  been  bnilt. 

Tho  ]>arty  will  then  be  taken  down  to  the  suspension  bridge, 
and  proceed  to  tho  Elan  village,  which  has  been  erected  by 
the  corporation  for  the  aorotnmodation  of  tht;  workmen.  An 
inspection  will  be  made  ol'  (lie  Ijatha,  wnshlionses,  canteen, 
sewerage  .irraiigements,  Sn\  An  opportunity  will  bo  given 
for  a  wash. 

The  inspection  will  probaldy  conclude  about  -i.SO  o'clock, 
when  Jlr.  Maneergh  has  kindly  nndortakcn  to  entertain  tlio 
members  at  a  cold  dinner,  to  be  given  in  tho  recreation  hall. 

The  open-trnck  train  will  (subject  to  permission  from  the 
Cambrian  Railw.ay  Company)  lietakeninto  Khayadcrstationto 
meet  tho  7.i  p.m.  train  for  Shrewsbury,  whore  i_t  is  timed  (o 
arrive  at  9.50  p.m.  •  ' 

The  visit  is  intended  for  members  of  tho  association  only, 
and  no  visitors  will  be  .allowed  to  attend.  \'    " 

Members  who  ])ropose  to  be  present  aro  pnrtlralarly  re- 
guested  to  till  up  and  forward  the  iirescribed  form  to  the  lion, 
district  secretary  not  later  than  Friday,  the  20th  day  of 
August,  in  order  that  tho  necessary  arrangements  may  bo 
matle.  No  applications  for  attendance  will  be  received  after 
this  date. 

A  reduced  railw.ay  faro  will  probably  be  obtained  for  the 


jonmoy  from  Shrewsbury  to  Rhayader  and  back,  and,  aa  a 
certain  number  of  paasengcrs  must  bu  guaranteed  to  tho  rail, 
way  company,  members  who  send  in  tho  attendanco  forms 
and  do  not  attend  will  bo  cx|iected  to  coniributo  their  pro- 
portion to  any  doliciency  whicli  may  arise  owing  to  tho  mem- 
bers travelling  not  reaching  the  number  guaranteed. 

Two  saloons  will  be  attached  to  th-^  train  leaving  Shrews- 
bury at  7.5.'j  a.m.  for  Rhayader  to-morrow  moi-oing. 

Kach  mendjer  will  take  his  own  ticket  at  the  booking  otlic<-. 

Siiecial  return  tickets  ("  rail  siml  coach  exiurriou  ")  will  be 
issued  at  .Ss.  Id.,  ami  tickits  for  the  single  joorney  at  Is.  lid. 

Members  wisliing  to  travel  ordinary  Grat-clais  may  do  eoat 
the  spocial  fare  of  12s.  2d.  return. 

Tho  three  hotels  mentioned  in  the  circular — viz ,  t)io 
"  Raven,"  "George  "  and  "Crown  " — havo  been  adriscd  of  the 
moetin<r,  but  ns  abont  fifty  momborn  will  be  (staying  at 
Shrewsbury  (m  Friday  evening,  it  is  suggested  that  each 
member  writo  to  tho  hotel  ho  desires  to  stiiy  at  in  order  to 
secure  a  bud-room. 

.\s  the  district  to  be  visited  is  in  a  wot  portion  of  tho 
ooiiuty,  menihers  arc  recommended  to  provide  theuiselyes 
with  waterproofs  and  strong  bonis,  and  not  to  wear  silk  hati. 

J.  S.  PiCKKRING,  A.M.I.r.K.,  TllOMAS  CoLK,  A.M.I.C.K., 

Hon.  District  Secretary,  Secretary, 

Council  OfTices.  11  Victoria-street, 

-N'uneatMii.  Wostniinaler,  S.W. 


APPOINTMENTS  VACANT. 


Ko.vi)  FoRK.MAX. — .Viignst  27th. — Bishop's  l^toriford  Urban 
District  Council.     £30.— Mr.  William  Gee,  clerk. 

Road  Fokkman. — Angfist  31st.  —  Wandsworth  District. 
Board  of  Works.     £2.— Mr.  Henry  George  Hills,  clerk. 

Gas  Managkr. — August  31et. — Limerick  Coritomtion. — 
£300. — Chairman  of  the  Gas  Committee,  Gas  UHioc,  Limerick. 

Assistant  to  tiik  Survkvok. — Augnst  3lBt. — Bromley 
(Kent)  Urban  District  Council.  £70. — Mr.  Fred  11.  Norman, 
clerk. 

Second  Aksista.n'T  Scrvrvoi!.— August  3Ist.— Bromley 
Urban  District  Council.     £70. — Mr.  Fred.  H.  Norman,  clerk. 

SuRVKYOR  AND  Sanitabv  Inspkctoh. — September  1st. — 
Lnng  Katon  Urban  District  Connri!. — Mr.  K.  WillianTS,  clerk. 


StWACE    HAISED 


FOR    RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7,  OLD  QUEEN  STREET,    ^ 

WESTMINSTER,  LONDON.  "t^ 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


5CWBCE    T.I    IL     HAiStD 


Makers  of 

FLUSHING  SYPHONS, 

SLUICES,  &o. 


GREEN'S    PATENT  TRUINVERT   PIPE. 


AA — Holes  for  pouriiig  in  cement  or  coni- 

])08itioll. 

BB— StrcnKtlioucd  an  i  Longtlieucd  Socket. 


To  jiut  it  shortly,  this  .pipe  soourt's  true 
aligninent  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  ;in<l.  wliIK-  nllowin;,' 

■  'f  ;i  slij^lit  M'ttli'iiieiit  wlifli  liiKt  liiid,  funii.x  itii 

absolutely  rigid  joint  ilmilv  i  he  coimiii  sets. 

I.     Qas    arid    Wntcr-Tieht    JointB    caeily    made 
undor  water. 


0('— Inner  Socket  and  lU'st. 

RR— (^hnmlM-r  for  rcinont  or  eomiKwItion, 

Vy — StnnCutU  Joint  iu  new  |X>iiiligu, 


2.  True  Altfcrnmcnt  of  Invort. 

3.  Socket    the    stronicast    part    of 

4.  No  spocial  junction*  required. 


tho    pip«« 
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Chief  Engineer. — September  1st. — Tyne  Improvement 
Commissioners.  £1,200. — Tlie  Secretary  of  the  Commis- 
sioners, Berwick-street,  Newcastle-on-Tyne. 

Count?  Road  Surveyor. — September  1st. —  Midlothian 
County  Council. — Mr.  A.  G.  G.  Asher,  coanty  clerk,  Connty 
Hooms,  Edinburgh. 

Inspkctob  of  Nuisances. — September  1st. — West  Lanca- 
shire Rural  District  Council.  £65. — Mr.  Alfred  Dickinson, 
clerk,  Ormskirk. 

Highway  Surveyor. — September  4th. — Smallburgh  Rural 
District  Council.  £100,  with  allowance  of  £25  for  a  pony 
and  cart. — Mr.  Fairfax  Davies,  clerk. 

Electrical  Engineer. — September  6th. — Darwen  Corpora- 
tion.    £200. — Mr.  Chas.  Costeker,  town  clerk. 

Clerk  of  Works. — September  7th. — Halesowen  Rural 
District  Council. — Mr.  William  Fiddian,  Town  Hall,  Stour- 
bridge. 

Surveyor.  —  September  10th.  —  Gnosall  Rural  District 
Council.— Mr.  H.  G.  U.  Elliott,  clerk,  Newport,  Salop. 

Chemist. —  September  11th.—  London  County  Council. 
£700. — Mr.  C.  J.  Stewart,  clerk,  County  Hall,  Spring-gardens, 
London,  S.W. 

Road  Foreman.— September  13th.— Southampton  County 
Council.     26s. — Mr.  W.  J.  Taylor,  coimty  sm-veyor. 

Divisional  Surveyor. — September  16th.— Salop  County 
Council.     £150. — Mr.  E.  C.  Peele,  county  clerk. 

Borough  Surveyor.- September  21st.— Town  Council  of 
Godalming.     £200.— The  Town  Clerk. 


COMPETITIONS. 

BuuT.— August  31st.— Art  gallery  ami  public  library,  to  be  erected  at 
the  corner  of  Moss-lane  and  Manchester-road,  at  a  coat  not  exceeding 
£16,000.  £75,  £50  and  £25.— Mr.  J.  Cartwright,  m.i.c.e.,  borough  engi- 
neer. 

Ludlow.— September  1st.— Electric  liKht  scheme  for  the  borough, 
£20. — Mr.  John  Herbei't  Williams,  town  clerk. 

Windsor.— September  ith.— Scheme  of  sewerage  for  Sunuinghill  and 
Sunningdale,  for  the  rural  district  council.- The  Clerk  to  the  Council. 

Batteusea.— September  22nd.— Public  baths  and  washhouses  to  be 
erected  in  Battersea  Park-road,  at  the  corner  of  Cringle-street,  for  the 
vestry  of  St.  Mary.  £100,  £50  and  £25.— Mr.  W.  Marcus  Wilkins, 
vestry  clerk. 

MoRECAMBE.— October  1st. — Improved  and  extended  sewerage  scheme, 
for  the  urban  district  council. — Mr.  Jno.  Bond,  surveyor,  Jcc. 


Lower  BsBiireToif.— October  Ist.— Sewerage  scheme  for  that  portiou 
of  the  district  now  drained  into  the  Bromborough  pool,  for  the  urban, 
district  council.    £50,  £35  and  £20.— Mr.  Joseph  Young,  surveyor. 

Leeds. — October  8th. — Wholesale  dead-meat  market  and  abattoir, 
£100,  £50  and  £25.— Mr.  Jno.  Harrison,  town  clerk. 

Cardiff.- December  4th.— New  town  hall,  law  courts,  ic.  £500, 
£300  and  £200.— Mr.  W.  Harpur,  m.i.c.e.,  borough  engineer. 

Lbwiseam.— Designs  for  two  libraries  (with  caretaker's  room),  pro- 
posed to  be  erected  at  Lewisham  and  Forest  Hill,  at  a  cost  not  exceed- 
ng  £1.000  each.    £20  53.— Mr.  Edward  H.  Oxeuham,  vestry  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Radclipfe.— August  28th.— Various  sewer  works,  for  the  urban  district 
council, — The  Engineer  to  the  Council, 

Hetwood. — August  28th. — Paving,  kerbing,  channelling,  &c.,  of 
Gore-street  and  Lord-street,  Heap  Bridge. — Mr.  J.  Ainsworth  Settle, 
A. M.I.C.E.,  borough  surveyor. 

LiTTLKHAMPTON.— August  2Sth. — Fliiits,  for  the  Urban  dlstiict  cooncil. 
Mr.  Arthur  Shelley,  clerk. 

Clattok-le-Mooes.— August  28th. — Paving  works  in  Lower  Barnes- 
street  and  Whalley-road,  for  the  urban  district  council.— Mr,  James 
Smith,  clerk. 

Llawdaff.— August  28th.— Sewerage  works,  for  the  urban  district 
council. — Mr,  W.  Fraser,  a.m.i.c.e.,  eng-ineer,  17  Queen's  Chambers, 
Cardiff, 

Drotlsden.— August  28th.— Sludge-press  house,  for  the  urban  district 
council. — Mr.  Wm.  Curry,  engineer. 

Blackburn. — August  28th. — Alteration  and  extension  of  the  elec- 
tricity works  in  Jubilee-street,  for  the  corporation, — Mr.  E.  M.  Lacey, 
consulting  engineer,  10  Delahay-street,  Westminster,  London,  S.W. 

New  Malden. — August  28th.— Various  road  materials,  &c.,  for  the 
urban  district  council. — Mr.  Thomas  V.  H.  Davidson,  surveyor. 

Derby.— August  30th. — Dynamos,  Ac,  for  the  corporation.— Mr.  J, 
E.  Steward,  engineer,  Electric  Lighting  Station, 

Hendow.— August  30th.— Broken  ironstone  slag,  for  the  urban  district 
council.— Mr.  S.  Slater  Grimley,  surveyor. 

Pbnarth. — August  30th.— Private  street  improvement  works,  for  the 
urban  district  council. — Mr.  Edgar  I.  Evans,  a.m.i.c.k.,  surveyor. 

Tendering. — August  30th- — Various  sewers,  for  the  rural  district 
council.— Messrs.  Fredk.  Beesley  &  Son,  engineers,  11  Victona-street, 
Westminster,  London,  S.W. 

NiiW  Hunstanton. — August  3lBt,— Alterations  and  extensions  at  the 
main  sewage  outfall,  for  the  urban  district  council. — Mr.  J.  C.  Walker, 
surveyor. 

BuiBTOL.— August  31st,— Additions  to  the  Bristol  Lunatic  Asylum, 
Fishponds.— The  Town  Clerk, 

Darlington.— August  31st.— Extension  of  the  boiler  and  engine 
house  at  the  gasworks.— Mr.  F.  T.  Stevenson,  town  clerk. 

SouTHOWRAJi. — August  31st. — Retaining  wall  in  Shibden  Hall-road, 
for  the  urban  district  council. — Mr.  W.  H.  D.  HorsfnU,  surveyor,  9  Har- 
rison-road, Halifax. 


GALVANIZED 
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FRED'^BRABY2(C? 


FITZROY  WORKS 
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BUCKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND   WARMING. 


TRADE  MARK    63    FORE   STREET,   LONDON,   E.G.,   and    Branches. 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

LONDON      PLATE -CLASS      INSURANCE 

COMPANY,  Limited. 
Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Clus.s  ot  all  kiiiils  covei-eil  by  the  Policies  of 

this  Conipanv. 

MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  I'reniiiiina  returned  every 

SIX  year.=  in  cases  wliere  no  claim  has  arisen. 

Applications  tor  Agencies  lavlted. 

Liberal    Terms    for     Business    Introduced 


NAVVY  BARROWS 

Contractors'  Timber, 

PoUinp  Boards  and  Runners  to  sizes,  Englieh 

Timber,  Plank  and  Scantlinp,  Wagon  Wood, 

Fencing,  Joinery,  Pick  and  Hammer  Shafts, 

JOHN  ASHWORTH  &  CO., 

WaterToot,  Manchester. 

Eatab.  1850,  Depots :  Liveriwol,  Hull JFleetwood, 


fidlADLl^HEO  OVER  UAI.F  4  CENTURY. 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED     IX     BEST     STYLE     AND     WITH     GREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 

.mcillTKCTS'    .I.Y/i   SCRVEYOHS'    LlTlU'CIiArUKliS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 

LUIKRAI    DISCOUNTS,  ACCOHDING  TO  ARUANGEMENTS. 
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BiRMiHonjiM.— AuRust  3Ut.— WiJcniDB  »nd  rebuililine  works  on  the 
canal  bridges  in  Spring-hill  an.l  Wi-siem-road.  — Mr.  J.  Price,  city 
engineer. 

GuisBOKOuGH.— Au(fURi  31st.— Ifi-ton  steam  road-rollor,  for  the  rural 
district  council.— Mr.  W.  Richartlson,  clerk. 

UjtniirDOE.— Auuust  3l8t.— Firc-escapo  hoaee,  for  the  urban  difctricl 
council. —Mr.  William  Gamer,  clerk. 

S*i.TcoiTS  (Scotland).— Autrust  :ilRt.— Galvanined  sloel  buckets,  for 
the  commissioners.- Mr.  James  CiiniplHll,  town  clerk. 

FoiKEsroHi.— Auirost  31st.— Jarmti>lale  jarmh  hard  wood  pavinir 
blocks.- Jfr.  .Tohu  White,  Ixiroviirh  onK'inecr. 

IIiDLKioii.- Auinist  31«t.— Brnkcn  Guernsey  granite,  for  the  urb;iu 
district  council.- Mr.  C.  .1.  Grimwada,  clerk. 

HAWnswoRxn.— August  31st.— Iln-ken  and  unbroken  stone,  for  the 
urban  district  council.— Mr.  K.  Kcnworthy,  Bur%-oyor. 

WiTKSv.—  -Vugust  3Ut.—  Sewerage  works,  for  the  uriian  district 
council.— Mr.  C.  Nicholson  Lailoy,  engineer,  10  Great  Geonne-stroet, 
Westminster,  S.W, 

Wemui.ev.— September  Ist.-SewemKO  works,  for  the  urban  district 
council.— Mr.  Ulaudo  I..  Whitehead,  engineer. 

St.  GeoKOE.— September  Ist.— Various  street  works,  for  the  urlmn 
district  council.— Mr.  T.  L.  Lewis,  surveyor. 

Hit,ip.ix.— September  Isi.— Governor  house,  4c. ,  at  the  gasworks. 
Bank  Bottom,  for  the  corporation.- Mr.  Thomas  HolgBte,  engineer. 
Gasworks.  Halifax. 

Kinfi's  Lynk.— September  1st.— Outfall  sewer.— Mr.  K.  J.  Silc.  ik, 
Iwrough  engineer. 

GiUisBOROcon.— September  I  st.— Waterworks  extension,  for  the 
urban  district  council.— Mr.  H.  Riley,  engineer  and  surveyor. 

.\Ti.F.snuiiT.— .September  1st.— Sewering,  paving,  ic,  St.  .lohii's- 
rond,  for  the  nrbnn  district  council.— Mr.  .1.  H.  Bradford,  surveyor. 

DEvo:rroRr.— September  Ist.— Construction  of  a  sewer  in  Paradise- 
road.— ilr.  John  F.  Bams,  borough  surveyor. 

H-iii.sH-iM.- September  1st.— Drainage  works,  for  the  niral  district 
council.— Mr.  Joseph  Huxley,  surveyor. 

Kbfieid.— September  1st.— Private  road  works,  for  the  urbandistrict 
coancil.— Mr.  T.  W.  Scott,  clerk. 

FtEEiwooD.— September  Ut.— Street  works  in  Kemp-street,  London- 
street  and  Preston-street,  for  the  urban  district  council.— Sfr.  M.  S. 
Gaulter,  surveyor. 

E\ST  MoLESET.— Septemlier  1st.— Kentish  Bints,  for  the  urban  dis- 
trict council.— The  Suneyor. 

HtniDERSFiEi.D. —September  2nil.— fmprovement  works  in  Chapel- 
terrace  and  Thomas-street,  Crossland  Moor.— The  Borough  Surveyor. 

Shkewsdurt.— September  2nd. — Engine  and  boiler  houses.  Ac.,  at 
Coleham,  for  the  corporation.  —  Messrs.  J.  Taylor,  Son  Jt  Santo 
Crimp,  engineers,  27  Great  George-street,  Westminster,  S.W. 

Ki»Gsro»-oN-THiMEH.— September  2nd.— Kxlension  of  electric  light 
buildings.— Mr.  Harold  A.  Winscr,  town  clerk. 

CHRisTCHcucn.— September  3rd.— Isolation  hospital  ntar  Fair  Mill, 
for  the  mini  district  council.— Mr.  X.  Druitt,  clerk. 

Lecth  (Scotland).— September  4th.— Pablic  Imthsat  Great  Jnnction- 
sti-cet.— Mr.  T.  B.  Laing,  town  clerk. 

Stockport.— September  4th.— Broken  ironstone  and  sett.s,  for  the 
rural  ilistrict  council.- Mr.  H.  H.  Turner,  surveyor. 


SuEinoir.— Septemlier  4ih.— Guernsey  gn  -  ct 

council.— Mr.  Samuel  Mather,  um.i.c.f.,  V. 

Bakewei. I..— September  4th.— Drainage  w^....- -.-.ct 

council. — Messrs.  Sterling  k  Swafin,  enqineerv,  Ttiwo  Haii,  Chnpei-en- 
loFrith,  ri.i  Stockport. 

TiTERiojf.— Sepi'  ■  .'  the  wsterworks  u  BmJ- 

ninch,  for  the  rum  i-rk. 

Fast  Moi.eset.-  -  sewers,  for  the  urban  dis- 

trict council.— Mr.  Juhi.  -  r. 

Wi!jHPoiiD.— Septeml"  -.  ice  rcBervoirfor  the  water 

supply  of  Whitby  s-lanc. '       ....     m  district  council.— Mr.  Jno. 

H.  Cooke,  clerk. 

Gi.iMOROAir. —  September  fith.— Altonuinna   and   adilitions   lo  the 

Barrv-  Intermediate   Set      '    '  -  •' -  -•■-■'  -Mr.  T.  Manwl 

Franklen,  clerk.  County  '  ". 

Ledbcrt.- Peptemlxi  '  i  and  exteniinn 

of  water  mains,  for  the  uiin.    h-iiioi  r.,  im  ii.  — .Mi .  it.  K.  W.  Berring- 
ton,  engineer,  Wolvi-ilmuiiii>>ii. 

King's  Nortok.— Septemb'T  "th. — Various  ro«d  works,  for  Ilia  rurni 
ilistrict  council.— Mr.  A.  W.  Cross,  i.u  I. c.i.,  engineer  and  ourveyor,  :!3 
Vtilentino-road,  King's  Heath. 

HiMFTOw.- Septemlicr  7th.— Various  wmi«  ..r  ii...  r,..-reation  ir^oand 
for  the  uriian  tlistnct  council.— Mr.  J.  Kerr 

SnOKEDiri'ii. — .Seplemljer  7th. — Sewer  ii,  i  '■•et.from  Hox- 

lon-.-treet  lo  Short-street,  for  tlie  vc»try.— Mr.  .1.  uu-n  I'lion,  t.n.i.c.t., 
vestry  eiigini*»'r  and  -urvcj'or. 

Gi;ivi»i»D.— Sopieuilier  7th.— New  police  cells,  4c.— The  Borough 
Surveyor. 

HEBTFOKn.— Soptemlier  Sth.— Laying  of  cast-iron  water  mains. — Mr. 
J.  Henry  Jevons,  a.u.i.c.i.,  borough  surveyor. 

SccNrnoRPE.- Septemlier  8th.— Blue  granite,  for  the  arbftn  district 
council.— Mr.  Frank  (".  Hetl,  clerk. 

Hertforo.- Septemlier  8th.--Pavii  '- in  Railway-place. — 

Mr.  James  H.  Jevons,  a.h.i.c.e.,  bor  i . 

Daktford.— Sepiemlicr  9th.— I.ayi!  .  a  watercourse  known 

as  the  Cranpit,  for  the  urban  distnct  council.— ilr.  William  Harston, 
A.M.i.c.E.,  town  sunN-yor. 

HiUDiET. -Septemlier  Ifllh.— .lon-gallon  Hcaley's  pitch  boiler,  for  the 
urban  district  council.— Mr.  Stephen  Holt,  clerk. 

Camberwfi.i..— September  13th.— Wronght-iron  railings,  4c.,  for  the 
public  library,  I..onlship-hine. — Mr.  O.  S.  Brown,  vehtry  surveyor. 

HoHKsET.— September  I3th.— Hardwood  paving  in  Stroud  Green-n.iad, 
Finsbury  Park,  tor  the  urbuu  district  council.— Mr.  G.  J.  L,ovegrorv, 
engineer. 

HoRKsEY. -September  13th.— Various  sewers  and  road  work-s,  for 
the  urban  district  council. — ilr.  E.  J.  I-ovegrove,  engineer. 

Nelson.— Septemlier  15th.— Cast-iron  pipes,  2l-in.  internal  diameter 
— Mr.  B.  Ball,  a.m.i.c.e.,  borough  engineer  ami  surveyor. 

Ci.iCTOx.— Septemlier  I5th. — Paving  and  making-up  of  Granville 
road.  Harold-road,  Alexandria-road,  St.  Ai.n's-road,  St.  M.arj's-rijad 
Castle-roail  and  Magtlalcnc-rnad,  for  He  iiffisn  district  ouuocfl.— Ur 
A.  R.  Robinson,  surveyor. 

FREEBRinoB  Ltnk.— September  loih.— Bridge  over  the.rivcr  Nar,  at 
Castleaci-e. — Mr.  James  Samuel  CuJliam,  highway  surveyor,  Grimslon, 
King's  l.ynn. 


4 


Illustrated  CfiTALOGUtS         '  .'■■ 
-4==:srBJ5E;  ON    AppHCATIOH, 


FENCING,HURDLES.GATES&c 


*  I39a  141  CANNON  SI  LONDON.EC. 


DON'T  FAIL  TO 

ASK 


IRON  <^^ 

FENCING 


HURDLES,  GATES.  &c. 


JONES  & 
BAYLISS 


FOR   QUOTATIONS.' 


VICTORIA  WORKS,  WOLVERHAMPTON. 


(.qNOON   offices   and  show-rooms,  130   &  141   CANNON   STREET.  E  C 


SHONE     PNEUMATIC 

AUTOMATIC  EJECTORS, 

FOR     RAISING 

Se-v«7-a.s:e,  S»l-nds:6,  "^X7"a,-tie>i-,  Sees. 

.\-    :nln|i(r.|     Ini'    tlic     I  •  I  :i i  1  iiiu i ■    . il     Eastbounie.    Southampton, 

Warrington,    Staines,    Ipswich,    Norwich,    Felixstowe    iiml    mauv 

(itlit  r  pliici's,  liritli  in  tins  ('(Hiiitry  :inii  nln'tiail. 

for     P:inti>hliytN     anti     P:trliruh»rs     apftty     to 

HUGHES     &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGK     AND     WAT!  I;     SUPPLY     WO«»H8. 
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Heath  Towif. — September  18th. — Pavinsr,  kerbiiag.  oiftking-ar".  &c., 
James-street  and  Woden-road,  tor  the  urban  dij^trict  oouBCil. — ilr 
R.  E.  W.  Berrington,  engineer,  Wolverhfimpton. 

Barking. — September  21st.— Electric  liehtingr  plant,  for  the  urban 
district  conncil. — Mr.  W.  C.  C.  Hawtajne.  consulting  engineer,  Man- 
sion House  Chambeis,  20  Bucklersburj,  London,  E.G. 

Hur. I,.— October  7th.— Two  sets  of  engines  and  pumps,  for  the  corpo- 
ration.— Mr.  F.  J.  Bancroft,  waterworks  engineer. 


TENJJERS. 

*ACCEPTED. 

AYLESBURY. — For  srranite,  flints  and  gravel,   for  the  urban   district 
cnuncil.— Mr.  J.  H.  Hradford,  surveyor,  2  Rickford's-hill : — 

IjiTi.         iin. 
Granite.  .v.   d.        s.    d. 

Clee  Hdl  Granite  Company,  Ludlow 12  11        10    7 

Clee  Hill  Dhu  Stone  Co.,  South  Wharf,  Paddington  ...        12  11  9    4 

Charnwond  Granite  Company,  Loushborough 11    3  7    6 

Mount    Sorrel    Granite  Company    (George  Cannon, 

agent,  Avlesbury)  11    6         9    6 

Fhnts.  s.    rf. 

G.  Wilkins.  Missenden         -.  5     3 

C.  Miller,  Bishopstone  ...  5      3 

J.  Franklin,  Wendover         ...  .,  5      0 

G.  H.  Darville,  EUesborongh  .  4    11 

W.  &  G.  Wooster,  Great  Missenden  ..  4    8  4    9 

Gravel. 

Ward  &  Cannon,  Aylesbury  4      li) 

Landon  &  Co.,  Aylesbury        .  4       9 

HALIFAX.— For  road  works,  for  the  rural   district  council.— Mr.  F. 
Gordon,  surveyor:— 

T.  Egan,  Bmdford .                                      .£2.571 

J.  Slin'^er  &  Sons,  Cleckheaton,  2,119 

H.  Ot  W.  Barmclough,  Bnghouse  1,973 

J.  Brook,  Lindley,  Huddersfield  1,797 

J.  Wells,  Norwood  Green,  Halifax'  1,732 


STROOD.— For  kerbing,  paving-  aud  other  works  in   the  parish  of 
Denton,  for  the  rural  district  coaucil.— Mr.  Walter  Brooke,  surveyor  : 

Kent  Road  Company,  Limited,  Gravesend      £119 

Tuff  &  Miskin,  Hool  Rochester 115 

Benstead  &  Lake,  Teynham,  near  Sittingbourne* 102 

Surveyor's  estimate,  £108. 


"WOOLWICH.— For  paving  works,   for  the  local  board.— Mr.  H.   O. 
Thomas,  a.m.i.c.e.,  surveyor  : — 

W.  Griffiths,  Bishopsgate-street.  E.G.          £s,fi49 

J.  Mowlem  &  Co.,AVestminster,  S.W                                            ...  ^.V.o 


DESBOROUGH. — For  broken  granite,  for  the  urban  district  council.- 
Mr.  Turnrr  Streather,  surveyor  ■— 


Mount  Sorrel  Granite  Company,  Mount  Sorrel 

Ellis  &  Everard,  BardenHUl      

Enderby  and  Stnney  Stanton  Company,  Narboroucjh 
Fergusson  &  Starkey,  Enierby  Hill  Quarries* 

Croft  Granite  Company,  Croft 

Narborough  &  Enderby,  Narborough  

Whitwick  Granite  Company,  Coalville  


Per  Ton. 
9     6 


NOTICES. 

The  SoRVEyoR  and    Municipal  and  County  Engineer 

may  he  oi'dered  direct,  through  any  of  Messrs.  Sniith  ^■'  Son*s 
bookstalls,  or  of  any  newsagent  in  the  United  Kingdom. 
Applications  to  the  O^ffices  for  single  copies  hy  post  must  in  all 
cases  he  accompanied  hy  stamps. 

The  Prepaid  Suhscripfion  (including  postage)  is  as  folloivs  : 

Twelve                 Six  Tki-ee 

Months,             ;Months.  Months. 

United  Kingdom           15s.  ...        7s.  6d.  ..        3s.  9d. 

Continent,  the  Colonies,  India, 

United  States,  &c 19s.  ...        9s.  6d.  ...        4s.  9d. 

The  International  News  Company,  8S  and  Sn  Duane-street, 
Neio  York  City;  The  Toi-onto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  beerv  appointed 
age7its  in-  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORI.AL,  PUBLISHING  ASD  APVERTISPMENT   OFFICES      - 

ST.  BRIDE'S  HOUSE,  2-t  BRIDE-LANE,  FLEET-STREET, 

LONDON,   E.C. 


APPOINTMENTS  OPEN. 


rPYNE  BIPROVEMENT  COMMISSION. 

-^  The  Tyiie  Improvement  Coinmissioners  are  about  to 
appoint  a  Cliief  Engineer  over  their  varions  pier,  river  and 
dock  works,  in  succession  to  the  late  Mr.  P.  J.  fiFessent,  c.E. 

Applications  from  candidates,  with  recent  testimonial?  and 
rel'frpncps,  will   be  tec*  ivrd   np  jo   Ipt  September  uoxi.   ;ind 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     EXHAUST. 

THE    OHLY 


VENTILATOR. 

For  BnildinLfs.  Drains,  &(• 


m.i: 


F:o.  28>i. 

By  Electricity,  Water,  Gas,  Steam, 

Hanfi  (M-  Horse  Power. 


'ACME" 

EXHAUST 
y^       LOUVRES. 

0  For    Doors. 
T         Walls,  ic. 
Prom  9s. 


i 


ACME' 


Pig.  24. 


VENETIAN    WALL 
INLETS. 

Prom  Is.  6d. 


Telegrams:  "  Kktworth,  LiTBErooL."      Telephone  No.  1^77.       Twenty-five  Tears' Experience.       Illustrated  Price  Lists  Free. 

.A.€SXXM.^  '*    '^'^xa.'fcU.^-tvixa.g;-     ^xs.d     XX^^'t^±sx.g^     Oosx:>.X>0'S^3^,    Xai-^7-^x7>:E>oo!E- 

Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Companies,  &c. 


2SS.  to  35a 


LEEDS  FIRECLAY  COMPY^  LTD 

SO     T^JLie^IC     le^O^AT,     LEEIDS 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Bat/is,  &c. 
THURSTONLAND    RED    FACING    BRICKS. 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street.  E.C. ;  i6  Charterhouse  Street,  E.C.  ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


EASTWOOD  &  CO.,  Limited. 

HojHl     OlHct;:      BEIiVEDERE     ROAD,     LA3IBETH,     S  K. 

BRICKS.   LIME.    CEMENT. 

In  any  Quantities.         For  Prices  apply  tc  above  address. 
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shoald  be  addressed,  nnder  cover,  to  the  Secretary  of  the  Com- 
missiuiiers,  Bewick-scrcet,  Newcaalle-uiwn-TjTie,  ami  marked 
*'  EuKineer." 

The  Eu^ucer  will  be  responsible  for  the  desif^ning  and 
cxecDtion  of  all  the  eng^inucriDK  works  of  the  comniiiiBioncrs. 

He  will  devote  himself  exilusively  to  the  Hervice  of  the 
Coininissioiicis  and  reside  in  the  district. 

The  sahiry  will  be  i'l.l'iJU  per  annum. 

Each  candidate  will  be  requiieil  to  state  his  age,  qaalilica- 
tions  and  previous  experience,  especially  his  experience  in 
conducting  luirboar  and  sea  engineering  works,  anil  whether 
on  his  sole  responsibility  or  tliroagh  the  agency  of  a  con- 
tractor. 

(By  order) 

R.  I'KWIN, 

Secretary. 
Tvne  Ini|>rovement  Commission  Offices,  Newcastle-on-Tvne. 
J_ 29th  July,  lyJ7. '__ 

T"  HE  TOWN  COUNCIL  of  the  BOROUGH  of 
Godnlming  invite  applications  for  the  office  of  Borough 

Surveyor. 

Candidates  must  not  bo  more  than  forly  years  of  age,  and 
must  be  able  to  produce  satisfactory  testimonials  (not  to  ex- 
ceed three)  as  to  character  and  qualilications. 

They  must  also  have  obtained  the  certificate  of  competency 
granted  by  the  Incorporated  Association  of  Municipal  and 
County  Kiigineers.  and  must  have  had  some  previous  experi- 
ence in  municipal  work. 

The  salary  will  be  £2llO  per  annum. 

The  borough  authority  will  provide  an  office,  witli  fuel, 
water  and  light:  also  the  services  of  an  office  boy. 

A.  list  of  the  duties  required  may  be  obtained  of  the  Town 
Clerk,  to  whom  written  applications  for  the  appointment, 
slating  age,  must  be  forwarded  on  or  before  the  21st  day  of 
September  next,  endorsed  "  Surveyorship.'* 

Canvassing  will  disqualify  any  candidate. 

19th  August,  1897.  

URBAN     DISTRICT    COUNCIL    OF    LONG 
EATON.  ■ 
The  Council  are  pre]iarcd  to  receive  applications  for  the 
offices  of  Surveyor  and  Sanitary  Inspector  for  their  district. 
The  person  appointed  will    have  to  undertake  both  offices 


and  to  devote  his  whole  time  to  the  service  of  the  Council, 

and  reside  in  the  town. 

He  will  be  required  to  superintend  the  works  of  water 
supply,  sewage  and  drainage  works,  and  bighwaya,  and  to 
perform  all  the  duties  of  Sui  vevor  and  Sanitar>-  In8(iector 
under  the  Public  llciillli  A.ts  and  the  by-laws  of  the  Council. 

Tlie  Council  will  provide  olhcos. 

The  population  of  the  town  is  about  12,000,  aiid  the  rate- 
able value  £4<i,805. 

The  duties  to  commence  on  or  before  thu  1st  January.  iHUb. 

The  appointment  will  be  made  subject  to  the  approval  of 
the  Local  Government  Board,  and  if  so  approved  will  be 
determiuuble  by  three  months'  notice  on  either  side. 

Canvassing  members  of  the  Council  will  disqualify  candi- 
dates. 

Applications,  in  hauilwriting  of  candidates.  -'•'•■'  ■"(.•, 
qualilicalions,  experience   and  salary  required.  -d 

by  three  lecent  testimonials,  to  be  sent  to  the  •  d, 

marked  '"  Applications  for  Office  of  Snn-oyor,"  by  the  Ist  day 
of  September,  1897. 

Dated  this  Olh  day  of  August,  1h97. 

E.  WILLIAMS. 

Clerk  to  the  Council. 

District  Coancil  Offices,  Long  Eaton. 

THE      HALESOWEN      RURAL      DISTRICT 
COUNCIL. 


LYE  AXD  WOLLKSCOTE  SEWERAGE. 


CLEKK  OF  WORKS. 

The  above  Council  are  prepared  to  receive  applications  for 
the  office  of  Clerk  of  the  Works  in  respect  of  the  sewerage  of 
the  parishes  of  Lye  and  Wollescote. 

Full  particulars  uf  the  duties  can  be  received  from  the 
Sewerage  Engineer,  Mr.  William  Fiddian,  Town  Uall,  Stour- 
bridge. 

AppHcAtions,  stating  age,  salary  reqnired.  previous  experi- 
ence and  other  qiialilicatioiis,  anri  ench'sing  two  recent  testi- 
monials, to  bo  received  bv  the  undersigned  not  later  than 
Tuesday,  So|)tember  7,  181(7. 

Every  application  to  be  sea'ed  and  endorsed  "  Clerk  of  the 
Works.' 


HAYWARD'S  PATENT  SEMI-PRISM  REFLECTINC-LENS  LIGHTS 

F<itl    LieHTING     dASEMENTS,    CELLARS    AND    UNDERGROUND    APARTMENTS. 


UNDERGROUND  OONVENIENCE,  CHARING  CROSS     LIGHTED   BY   NAYWARDS  PATENT  LIGHTS.         ALSO  AT  OVER   100  OTHlli 

Forty   in   London     at  the   Law   Cjtirts     Hyde  Park     Oxford  Circus     South  Kensington,  &c. 

tdinbuigh,  Glasgow.  Brighton,  Hastings.  St.  Leonards.  Eastbourne.  Margate.   Bournemouth 


laUT  THt  COUNTRY. 

And  at  Liverpool.  Manchester,  Leeds, 


HAYWARD  BROTHERS  &  ECKSTEIN,  L^ .  Union  St.,  Borough.  London. 
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The  Coancil  do  not  bind  themselves  to  accept  any  applica- 
tion. 

E.  H.  GROVE, 

Clerk  to  the  Council. 
Great  Cornbow,  Halesowen. 
Angust  21.  1897. 

OOUNT.Y  OF  SOUTHAMPTON. 
NEW  FOREST  RURAL  DIVISION. 
The    Connty    Council    require    the    services  of    a  working 
Road  Foreman,  accustomed  to  the  supervision  of  roi'al   read 
maintenance  and  the  use  of  a  steam  roller.     Wages,  26s.  per 
week. 

Applications  to  be  delivered  bv  Monday,  September  13, 
1897. 

For  further  particulars  apply  to  the  undersigned. 
W.  J.  TAYLOR, 

County  Surveyor. 
The  Castle,  Winchester. 

Angnst  21, 1897. 

TENDERS   WANTED. 

THE    VESTRY     OF     ST.    MARTIN-IN-THE- 
FIELD3. 
TO  HORSE  OWNERS,  CONTRACTORS  AND  OTHERS. 
The  Vestry  of  the  parish  of  St.  Martin-in-the-FieKIs  are 
jirepared  to  receive  tenders  for  the  supply  of  Horses,  Harness, 
Drivers,  A^an  Shed  Accommodation,  and  Occasional  Vans  and 
Caits. 

A  plan  of  the  |)arish  may  be  inspected,  and  specification, 
form  of  tender  and  full  information  obtained,  on  application 
to  Mr.  Charles  Ma.sou,  c.E.,  the  Surveyor  to  the  Vestry,  be- 
tween the  hours  of  10a.m.  and  1  p.m.,  on  deposit  of  £5,  which 
sum  will  be  returned  on  receipt  of  a  bona-fidt'  teuder. 

Tenders  must  be  delivered,  sealed  up,  at  tlie  Town  Hall, 
before  12  nom  on  Tuesday,  the  28th  Septeujber,  1897,  en- 
dorsed "Tender  for  Horse  Hire." 

The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(Bv  order) 
GEO.  WEBSTER  MURNANE. 

Clerk  to  the  Vestrv. 
St.  Jlarfn's  Town  Hall,  Charing  Cross,  W.C. 
August  19,  1S1I7. 


VESTRY  OF  CAMBERWELL,  LONDON. 

'  TO  ROAD  CONTRACTORS,  MASONS,  ASPHALTE 
CONTRACTORS  AND  OTHERS. 

The  Vestry  being  about  to  pave  the  following  new  streets 
— viz.,  Tlierapia-road  (in  completion),  Forest  Hill-road  and 
New  James-street,  Nunhead. 

The  General  Purposes  Committee  of  this  Vestry  will  meet 
at  the  Vestry  Hall,  Peckham-road,  on  Monday,  the  18th 
September  pros.,  at  7  o'clock  in  the  evening  precisely,  to  re- 
ceive tenders  for  same. 

Specifications  and  forms  of  tender  can  be  obtained  from 
Mr.  0.  S.  Brown,  Surveyor.  Vestry  Hall,  Camberwell,  on  and 
after  Wednesday,  the  1st  September. 

The  Vestry  does  not  bind  itself  to  accept  the  lowest  or  any 
teuder. 

Contractors  or  their  agents  are  required  to  be  present  at 
the  time  first-above  mentioned. 

Persons  tendering  mast  comply  «-ith  the  conditions  as  re- 
gards rates  of  wages  and  hours  of  labour  as  contained  in  the 
form  of  contract. 

(By  order) 

C.  WILLIAM  TA6G, 

Vestry  Clerk. 
Veitry  Hall,  Camberwell,  S.E. 
21st  August,  1897. 

BOROUGH  OF  SHORBDITCH. 
TO  SEWER  CONTRACTORS. 
The    Shoreditch    Vestry    invite   tenders  for  the  following 
works  : — 

Haggerston  New  Sewers. 
Section  No.  5.     Acton  Ward. 

The  construction  of  about  2,450  lineal  feet  of  3-ft.  9-in.  by 
2-rt.  6-in.  Brick  Sewer,  abont  2,030  lineal  feet  of  15-in.  Pipe 
Sewer,  about  1,9(X)  lineal  feet  of  12-in.  Pipe  Sewer,  andiubout 
400  lineal  feet  of  9-in.  Pipe  Sewer,  in  Broke-road,  Brougham- 
road,  Norwich-road,  Regents-row,  Snfifolk-road,  Ipswich-road, 
Pownall-road,  *Marlborough-road,  Brownlow-road  and  Shrub- 
land-road.  ^ 

The  plans,  specifications  and  conditions  of  contract  may  be 
seen  at  the  office  of  Mr.  J.  Rush  Dixon,  .\.M.I.C.E.,  the  Sur- 
veyor and    Engineer  to  the  A'estry,   Town   Hall,   (_)ld-street, 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 
30  by  22  per  copy,  2/- 

40  by  27 „         3/- 

53  by  31  „         4/- 

CopicKinonenheet,f>ObytO,hiiar>-n>ir)ement. 


COPIES    BY   WKSTE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  le 

40  by  27 „       2  6 

53  by  31 „       3G 

J.  HALDEN&CO., 

8  ALBERT   SQUARE,  MANCHESTER. 


.^^ 


&    lAJif, 


FIRE  4^ 


'  LONDON  &  ^ 
^LANCASHIRE/ 


t.^^ 
^t^ 


Subscribed  Capital  -  £2,127,500. 

f  45  DALE  STREET,  LIVERPOOL, 
"       ""'"'  \  73  TO  76  XING  WILLIAM  STREET,  LONDON. 

Lilii^ral  Commission  allowed  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  introductiou  of 
Busiuesa. 


G.WOOLLISGROFT  &SoN, 


LTD. 


STAFFS 


fLOORS, 


lllustra- 
pplication. 


TO     LET. 


PERMANENT      DECORATIVE 

WALL  S  CEILING  COYEftlNGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 


97,  Queen   Victoria  Street.  LONDON   E.G. 


Nineteen  Medals. 


CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


OKUilNAL    MAKEUS  Of 


&,      CO.., 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 

Sole  Address :  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 


lypccifil    Terras  for  Hjport. 


Of  ail  DecoratOTi.. 


APGrsT  27,  1837.] 


A.ND   COUNTY   ENGINEER. 
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E.C.,  and  a  copy  of  the  bills  of  qaantitics  of  the  worltB,  with 
forms  of  tender,  obtained  on  payment  of  a  deposit  of  £5, 
w)iich  will  be  returned  by  the  Vestry  in  case  of  a  hon&-fide 
tender  liaving  been  received. 

The  person  or  firm  whose  tender  is  accepted  will  be  ro- 
qnired  to  enter  into  a  bond,  with  two  approved  sureties  in 
the  snm  of  £500  each,  and  to  pay  the  workmen  employed  by 
him  in  the  execution  of  this  contract  such  rates  of  wa^'es  and 
observe  suc)i  hours  of  hibonr  us  are  recognised  by  the  trades 
anions,  and  no  subletting  will  be  allowed. 

Sealed  tendcre,  endorsed  "  Acton  Sewering,"  to  be  delivered 
at  my  office  not  later  than  noon  on  Tnesday,  the  2l8t  Sep- 
tember, 1897. 

The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 
H.  MANSFIELD  KOBINSOX, 

Solicitor  and  Cleric. 

Town  Hall,  Old-street,  E.G. 
2l6t  Augnst,  1897. 

LEDBURY    URBAN     DISTRICT     COUNCIL. 
RESERVOIK  AND  \VATER\Vt)RKS. 

The  Ledbury  Urban  District  Council  are  [irepared  to  receive 
tenders  for  the  construction  of  a  Covered  Reservoir  and  Ex- 
tension of  Water  Mains. 

Drawings  may  be  inspected  and  specifications  and  form  of 
tender  obtained  after  Saturday,  August  14th,  on  payment  of 
5  guineas  (returnable  if  a  hont'i-fnle  tender  be  made)  on  appli- 
cation at  the  office  of  the  Engineer,  R.  E.  W.  Berrington, 
Wolverhampton ;  or  at  the  office  of  Jesse  Garrood,  solicitor, 
Clerk  to  the  Council,  Ledbury. 

Tenders  must  be  delivered,  sealed,  at  the  office  of  the 
undersigned  at  or  before  12  o'clock  noon  on  Monday,  6th 
September  next,  and  endorsed  "  Tender  for  Waterworks." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

JESSE  GARROOD, 

Clerk  to  the  Council. 

Ledburv. 
9th"  August.  1897. __^ 

Hui7L  CORPORATION  WATERWORKS. 
SPRINGHEAD    PUMPING  STATION. 
The  Corporation  are  prepared  to  receive  desijfns  and  ten- 
ders for  Two  Sets  of  Engines  and  Pumps,  each  capable  of 
continuous  pumping  at  the  rate  of  3,500  gallons  per  minute. 
Copies  of  specification,  forms  of  tender  and  other  particu- 
lars may  be  obtained  of  tlie  undersigned  on  payment  of  £2, 


which  will  be  returned  on  receipt  of  a  If'n  cheques 

and  i>oBtal  orders  to  be  made  payable  to  i  ner,  City 

Treasurer. 

Designs  and  tenders,  endorsed  "Tender  for  Pnmping 
Machinery,"  to  be  addressed  to  the  Omirnian,  Waterworks 
Committee,  and  delivered  at  tlie  Town  Clerk's  office,  before 
noon  on  7th  October,  1897. 

The  Corjioration  do  not  bind  themselres  to  accept  the  lowest 
or  any  tender. 

F.  J.  B.WCROFT, 

Waterworks  Engineer. 

Town  Hall,  Hull. 
18th  August,  1897. 


pLACTON 


DISTRICT 


(ESSEX)      URBAN 

COUNCIL. 

Tenders  are  invited  fur  Paving  and  Mukiug-np  Granville- 
road,  Harold-road,  .■VIcxandria-road,  St..\.nn's-road.  .St.  Mary'i- 
road,  Castle-road  and  .Magdulen-road,  in  the  Urban  District 
of  Clacton. 

The  drawings  and  specifications  may  bo  seen,  and  copies  of 
the  (|uantities  obtained,  on  application  to  Mr.  A.  R.  Robin- 
son, Surveyor  t  ■>  the  Council,  at  his  office.  Town  Hall  Build- 
ings. Clactnn-on-Sea. 

The  sum  of  1  guinea  will  1)0  charged  for  the  qoantilies  for 
each  road,  which  will  be  returned  on  receipt  of  a  boni-JIde 
tender. 

Tenders,  sealed  and  endorsed,  mast  be  on  the  prescribed 
form,  and  delivered  to  the  undersigned,  Clerk  to  the  Urban 
District  Council,  on  or  before  4  o'clock  Wednesday.  15tb 
September  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

A.  R.  CHAMBERLAYNE, 

Clerk. 

Clacton-on-Sea. 

23rd  August,  1897. 

OUGLAS    (ISLE    OF    MAN)    SEWERAGE. 


D 


CONTRACT  Nu.  4. 


TO  CONTRACTORS. 
The  Corporation  of  Douglas  is  prepared  to  receive  tenders 
from  contractors  for  the  Laying  and  Jointing  of  the  Caet- 
Iron  Turned  and  Bored  Pi])es  and  Api)endages  rer|nired  for 
the  continuation  of  the  Northern  Outfjill  Sewer  and  for  the 
new  Southern  Outfall  Sewer. 


THE  NEW  EXPANDED  METAL 


Meshes  from  |th  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  ,'jth  in.  thickness  of  Ste;l. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

important  Buildiugs,  Iwth  I'ulilicanil  Privatv,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with   Expanded 

Ml-UiI  Lutiiing.     Kirvpruof,  vcriniii-pruot',  .'in-l  practically  sjuud-proc^f. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

tor  walls  Mild  ceiling;*,  iilto  fcr  siispviult'-l  cfilinps.  ornanioiital  mojklings.cucaaing  column* 
gir  iers,  ic.— uo  criickin^  or  lalling  away  oi  piaster  to  l«.-  iV-U'til. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  rosults  and  adi^antages  of  tUc«o  will  be  Ijctter  unJerstoud  by  pvruni  ol  the  Itcport 
hereiuftftiTrefc  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 

lumdcd  Mct.il  is  nut  li.iMc  to  cnu-k  or  (.ill  .iw.iy  tlirou^li  clian([cs  oi  teroperalurc. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  tc 

the  lioyal  Parks,  ItadiuR  liaihvay  Coiiir:\iiiis  and  l;iii.ltd  Kstalti  throughout  the  Kingdom. 

ORNAMENTAL.       STRONG.       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.-These  are  innumemUo.    It 

liiii  In-  u»<<l  w li«Ti.\ IT  laltiLf  uuik  Is  r>Mi":>  '.  "I'luii  li-ltir-rack  Ma  IKt  >tia/t  f*riiud<n 
Iwrxltrint!  and  archways.  Is  highly  oruaiiniiial  and  eicuvlinnlv  .liiral.li.  l.:.vlif  a.  jiiim 
l*»rubt  away. 

Biintt  i'xp.ind«l  l>y  rapid  macliinfry.  it  i.-  considerably  chi'^i/tr,  strength  far  s'.itnutli 
than  auT  otlu-r  drM-ripiiuii  of  metal  Uaiie«--x%ork. 

BRASS,  ALUMINIUM,  or  any  otlier  ductile  metal  can  be  eipandod,  and 

til'-  iltiit  isvorv  pl<'a^illK.  and  In  rt  i>):'>ii>  "'i'  absvuif  o(  j.iiiil-  i;..'  ^  grv«t  4araU°IIy  to  Iha 
ini-t.il.  .'ind  Ihi'lMlildiiy  .>(  manufai'tur.'  ,iI1u»b  ol  Vi-ry  !•■»    pnc  .. 


CATALOGUES  AND  PRICE  LISTS  can   U,  ol.t^iiu.a  on  applicnUon. 

.\lf..c..i.v..i;i  lilCl'UUTIvan  L.\ll.\i;ST  FI HM  of  KXQIXEBHS  on  Ifca  us«  ol  KXPAKDtl- 
MKT.M.' IN'  CO.NCllKTi:/ 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

:i'J    VlTJ^/t    T1]AM£S   VTIiK/CT.   JMSDoy.  Jic. 


Telegraphic  Address,  "  Distend.  London  '' 


Works-WE.ST  H.\KTL1£I'00L. 


Telephone  Xo.  1829. 
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THE    SURVEYOE. 


[August  27,  1897. 


Drawings  can  be  seen  and  siieciScatiou  and  schednle  of 
probable  qnantities  can  be  obtained  on  and  after  Monday,  the 
23rd  day  of  Ang-ust,  1S97,  at  the  offices  of  the  Town  Clerk, 
Douglas,  or  thi  Engineers,  Messrs.  Stevenson  &  Burstal,  38 
Parliament-street,  Westminster,  npon  payment  of  1  guinea, 
which  will  be  returned  upon  the  receipt  of  a  hond-fide  tender. 

No  tender  but  from  those  having  e.xperience  of  laying  pij^es 
upon  or  under  the  bed  of  the  sea  will  be  considered. 

Sealed  tenders,  endorsed  "  Tende*  for  Laying  Iron  Pipes," 
to  be  addressed  to  the  undersigned  not  later  than  10  a.m.  on 
Thursday,  the  2nd  day  of  September,  1897. 

The  Coi'poration  does  not  bind  itself  to  accept  the  lowest 
or  any  tender. 

THOMAS  H.  NESBITT, 

Town  Clerk. 

Town  Hall,  Douglas,  I. P.M. 

THE      URBAN"     DISTRICT     COUNCIL     OF 
WITNEY. 
The  Urban  District  Council  are  prepared  to  receive  tenders 
from  contractors  for  certain  Sewerage  Works. 

The  plans  and  specifications  can  be  seen  and  information 
obtained  upon  application  to  Mr.  C.  Nicholson  Lailev,  F.o.s., 
ASSOC.  M.iNST.c.F,.,  the  Council's  Engineer,  at  his  offices,  16 
Great  George-street,  Westminster,  between  the  hours  of  10 
and  4  o'clock,  on  and  after  Wednesday,  the  18th  inst.,  until 
the  30th  inst. 

Sealed  tenders,  endorsed  "  Witney  Sewerage,"  are  to  be 
delivered  at  my  offices  at  Witney  not  later  than  6  o'clock 
p.m.  on  Tuesday,  the  31st  inst. 

The  Couneil  do  not  pledge  themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 
F.  J.  D.  WESTELL,  m.a.,  Solicitor, 

Clerk  to  the  Urban  District  Council. 
Witney. 
10th  August,  1897. 

THE     URBAN      DISTRICT      COUNCIL     OF 
GAINSBOROUGH. 


The  erection  of  a  Water  Tower,  50  ft.  high  to  tank  floor, 
with  a  cast-iron  tank,  15|ft.  diameter  and  7  ft.  deep,  and  all 
other  works  connected  therewith. 

The  plans  may  be  seen,  and  a  copy  of  the  specification,  biU 
of  qnantities  and  schedule  of  prices  may  be  obtained,  on  ap- 
plication to  the  undersigned  on  payment  of  2  guineas,  which 
will  be  returned  on  receipt  of  the  papers  supplied,  including 
a  bond-fide  and  properly  tilled-np  tender. 

Tenders,  within  a  sealed  envelope,  addressed  to  Decimus 
M.  Kobbs,  Esq.,  Clerk,  Council  Offices,  Gainsborough,  and 
endorsed  "  Tender  for  Contract  No.  4,"  must  reach  the  Clerk 
before  noon  on  Wednesday,  1st  September  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

HENRY  RILEY, 
Engineer  and  Surveyor  to  the  Council. 

Council  Offices,  Gainsborough. 

16th  August,  1897.  


B 


OROUGH  OF  SHREWSBURY. 


MAiy  DRAINAGE  CONTRACT  No.  3. 


WatenoorTcs  Extension,  1896-7. — Contract  No.  4. 


TO  CONTRACTORS  AND  OTHERS. 
The  Urban  District  Council  of  Gainsborough  invite  tenders 
for  the  undermentioned  work — viz.: — 


COLEHAM  WORKS. 

The  Corporation  are  prepared  to  receive  tenders  for  the 
Construction  and  Erection  of  Engine  and  Boiler  Houses,  Coal 
Stores,  Chimney  Shaft,  and  other  works,  on  land  belonging  to 
the  Corporation  at  Coleham,  in  the  borough,  in  accordance 
with  drawings  which  may  be  seen  at  the  office  of  the  Engi- 
neers, Messrs.  John  Taylor,  Sons  &  Santo  Crimp,  27  Great 
George-street,  Westminster,  London,  S.W.,  or  at  the  Town 
Clerk's  office,  Shrewsbury,  from  either  of  whom  copies  of  the 
specification,  bills  of  quantities  and  form  of  tender  may  be 
obtained  on  payment  of  5  guineas  (cheque  only),  which  will 
be  retiu'ned  upon  receipt  of  a  bond-fide  tender. 

Sealed  tenders,  endorsed  "  Tenders  fgr  Buildings  at  Cole- 
ham,"  should  be  addressed  to  me,  the  undersigned,  and  de- 
livered at  the  Town  Hall,  Shrewsbury,  on  or  before  the  2nd 
day  of  September,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

HENRY  CHARLES  CLARKE, 

Town  Clerk. 

Guildhall,  Shrewsbury. 
12th  August,  1897. 


STERLING 
MERIT  . 
IS  THE      . 
KEYNOTE 
OF 
SUCCESS. 


This  explains  why  the 


Ho.  4  YOST  nE^EI? 

has  so  easily  attained  a  world=wide  fame.    Being  constructed  of 

the  finest  materials,  speedy,  light,  compact,  and  economical  in 

working,  and  having  an  Ink  Pad  which   is  guaranteed  for  six 

months,  it  is  indeed 

THE      IDEAL.     V^RITING      MACHINE. 

FuH    Particulars    on    Application    to 


ADOPTED    BY 

ROYALTY 

and  ARISTOCRACY 

and  MORE  THAN 

35,000 

OTHER    USERS. 


THE  YOST  TYPEWRITER   CO.,  LIMITED, 

50      HOL.BORN     VIADUCT,     LONDON,     E.C. 


LIVERPOOL  :  22a  North  John  Street. 
OLASOOW:  112  St.  Vincent  Street. 
jKanCHESTER  :  ,1  Deansgate. 
BrRMlNQHAM  :  73  Temple  Row. 


DUBLIN  :  17  Nassau  Street. 
LEEDS  :  15  Briggate. 
CARDIFF  :  77  St.  Marv  Street. 
NEWCASTLE=ON.TYNE  :  so  Dean  Street. 
BELFAST  :  13  Rosemary  Street. 


MARSEILLES:  25  Rue  Paradis. 

PARIS  :  30  Boulevard  des  Italiens. 

LYONS  :  2  Rue  Lafont. 

EDINBURGH  :  12  North  St.  Andrew  Street. 


THE    PASTEUR  (chamberland)  FILTER. 

[1]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  water-borne  diseases.  [2J  Is  the  ONLY  FILTER  which  does  so. 

MADE  TO  WORK  with  or  without  Pressure,  and  to  give  an,  required  output. FiL;L"T^ioS.^^gJJi;T:^.1c°,  f^^^^'"'"''   ""'  efficient 

"A  REAL  PKEVBNTATIVE  OF  WATER-BORNE  DISEASE." 
—Lancet. 

Professor  Sir  HENRY  E.  ROSCOE.  Ph.D..  F.R.S.,  says  :- 
"  Ordinary  Filters  are  no  good  at  all ;  the  only  filter  that  protects 
the  water  drinker  from  the  germs  is  the  Pasteur  filter." 

"THE  ONLY  FILTER  THE  PROFESSION  CAN  RECOM- 
MEND."-//»*7«(a/. 

The  llriUsh  Medical  Journal  says  :-"  THE  PRESENT  STATE 
OF  THINGS  IS  A  PUBLIC  DANGER,  AND  HAS  TO  ANSWER 
FOR  THE  LOSS  OF  MANY  LIVES.  ' 

Professor  E.  RAY  LANKBSTER,  F.R.S.,  says  :— "  Ordinary 
domestic  filters  are  worse  than  useless."  , 

"At  Lucknow  barracks  an  epidemic  of  cholera  occurred  in 
August.  1S91,  143  were  attacked  out  of  643  in  six  weeks,  and  90  died. 
On  official  investigation  it  was  found  to  have  been  caused  by  the 
use  of  an  ordinary  filter."— rime's  r/ //irfia. 

"Wherever  the  Pasteur  Filter  has  been  applied  typhoid  fev«r 
has  disappeared. "—M.  DE  FRBYCINBT,  Minister  of  War(France\ 

"  At  Dinan  barracks  831  cases  of  typhoid  fever  occurred  in  tho 
three  years  before  Paatcur  Filters  were  used  ;  seven  cases  only  in  th« 
following  four  years."-aeneral  ZURLINDEN,  Minister  of  War 
(Prance). 

Note. -THE  PASTEUR  FILTER  IS  APPLIED  TO  250,000 

QUAUTKRS  OF  THE  FRENCH  ARMY. 

The  results  of  practical  use  of  PASTEUR  and  other  filters  appear  la 

GoiTrnment  and  other  reports, which  can  be  quoted  on  application. 

,,  147  HOUNDSDITCH,  LONDON,  E.G. 


WOfl.  216&21tiA.  TapFiltrr 
with  Earthuwr.  or  Crystal 
Beservoir.  From31,6t-ach. 


Table  Filter. 

No.  202. 

No.  228. 

From  31  8. 

From  99  -  each. 

AoJe  Licencees  and  Makers:  4.  B&FRIES  &.  SONS,  Ltd 


The  Surveyor 

Enb  fin)unicipal  anb  Count\?  iSnoinccr. 

Vol.  XII.,  No.  291.         LONDON,  SEPTEMBER  3,  1897.         Weekly,  Price  Hrl. 


Minutes  of  Proceedings. 


In    October    last    an    intimation 
Water  Supply     icacbed     tlio     Local     Ciovcrnment 

Entehc*Fever    '^"'"'^   *°   "'".  '^'^'"''''   ^^^^^   '^"  °"'^' 
a(;  break  of  enteric  fever  had  occurred 

Horsforth.  at  Horsforth,  and  this  intimation 
WHS  followed  by  a  rctiuest  from  the 
arban  district  council  that  an  inqair}'  should  bo 
held  into  the  condition  of  the  water  supply,  which 
was  in  the  hands  of  a  private  company  and  was 
ailcp;ed  to  bo  polluted.  Owin^  to  various  circam- 
stances  an  inquiry  into  the  sanitary  conditions 
of  Horsforth,  especially  in  connection  with  the 
water  supply,  was  not  held  until  March.  The  dis- 
trict, which  is  close  to  fjceds  and  stands  on  the 
north  bank  of  the  river  Aire,  has  an  area  of  iiearlj^ 
;^,000  acres  and  a  population  of  over  7,000.  It 
is  a  fairly-<^ood  residential  district,  with  a  number 
of  villas  and  better-class  houses.  The  inspector  who 
conducted  the  inquiry — Dr.  R.  Bruce  Low — has 
apparently  no  serious  fault  to  find  with  the  dwell- 
ings, and  states  there  ia  no  crowding  upon  ai-ca. 
The  sewerage  system,  which  was  constructed  in 
1883  at  a  cost  of  £14,000,  seems  satisfactory,  but 
80  much  cannot  be  said  for  the  method  of  sewage 
disposal  in  vogue.  The  sewage  is  conveyed  to  the 
outskirts  of  the  district — to  a  tank,  in  which  some  of 
the  solids  deposit  themselves — but  the  bulk  of  the 
sewage  passes  untreated  into  the  Cow  beck,  a  tribu- 
tary of  the  Aire,  within  about  70  yards  of  the  main 
stream.  The  subsidence  tank  is  rudely  constructed, 
and  sludge  is  dug  out  of  it  from  time  to  time  and 
disposed  of  upon  adjacent  land.  A  scheme  wherebv 
the  sewage  was  to  be  treated  by  precipitation  and 
land  filtration  upon  6  acres  of  land  adjoining  the 
tank,  at  an  estimated  cost  of  £4,000,  was  broached 
last  year,  but  has  had  to  be  amended  so  as  to  include 
Newlay,  a  part  of  the  district  not  yet  connected  to 
the  main  sewers  and  ontfall.  House  drainage  is 
satisfactory,  in  the  better-class  houses  at  all  events, 
but  serious  nuisance  arises  in  the  district  from  privy 
middens,  which  are  emptied  by  contractors  at 
irregular  intervals.  Notice  has  to  be  given  to  the 
contractor,  and,  needless  to  say,  the  system  does  not 
work  well,  as  idle  and  apathetic  people  do  not  trouble 
to  give  the  contractor  notice  until  the  midden  has 
overflowed.  There  are  other  disadvantages  which 
we  need  not  mention  in  detail.  The  remedy,  of 
course,  is  that  the  district  council  should  undertake 
systematic  and  fi-equent  removal  of  refuse.  It  was, 
however,  with  the  water  supply  that  the  inspector 
had  chielly  to  ileal.  We  need  not  quote  the  en- 
gineering details  which  are  given  in  the  report.  It 
may  be  snBicient  to  any  that  for  some  years  past 
doubts  have  boon  entertained  of  the  (|nality  of  the 
water,  and  the  nu'dicil  ofTicer  of  health  has  thrown 
suspicion  on  the  filtering  arrangements.  It  may  he 
naentionoil  that  (ho  filtiring  material  consists  of '2  ft. 
of  Blind  ;  below  this  is  a  layer  of  8  in.  of  small  river 
pebbles,  and  below  this  again  is  a  la3'er  of  1  ft.  of 
coarser  pebbles.  The  manager  of  the  works  states 
that  each  filter-bed  filters  when  in  working  order 


.50,000  gallons  in  twenty-four  hours.  Three  filters 
are  worked  at  a  time,  the  fourth  meanwhile  being 
scraped  and  rested.  The  rate  of  filtration  is  stated 
not  to  e.^cceed  2  gallons  per  square  foot  per  hoor. 
Each  filter  is  said  to  bo  -scraped  once  in  four  or  Uvo 
weeks,  and  oftener  in  summer.  The  sand  scraped 
from  the  surface  of  the  filter-beds  is  washed  and 
used  again,  and  the  inspector  was  informed  that  no 
new  sand  has  been  supplied  to  the  lllter-bcds  since 
LSSt),  when  they  were  fii-st  constructed,  the  same 
sand  after  washing  bein^  used  over  and  over  again. 
The  inspector  found  somewhat  conflictintr  opinions 
prevailing  in  regard  to  the  filtering  and  the  gathoi'- 
ing  ground,  but  felt  obliged  to  come  to  the  conclusion 
that  excremental  pollution  of  the  water  passing  into 
the  reservoirs  had  been  probahle,and  that  nnfiltered 
water  had  sometimes  been  supplied,  especially  for 
some  weeks  preceding  the  outbreak.  There  was, 
however,  no  absolute  proof  of  the  specific  contamina- 
tion of  the  water.  The  inspector  made  a  few  tem- 
porary suggestions  to  the  directors  of  the  company, 
and  it  is  satisfactory  to  know  that  they  have  been  to 
some  extent  carried  out,  especially  in  the  direction 
of  preventing  (1)  pollution  of  the  catchment  area, 
and  (2)  the  passing  of  nnfiltered  water  under  any 
circumstances  into  the  mains.  Apart  from  water 
supply  the  sanitary  requirements  of  the  district  are 
(1)  improvoraouts  in  the  scavenging  system,  (2) 
atiolition  of  deep  and  uncovered  privy  middens,  (3) 
completion  of  the  sewerage  and  sewage  disposal 
.scheme,  and  (-4)  the  provision  of  an  isolation  hospital 
and  proper  apparatus  for  disinfecting  clothing. 


In  onr  issue  of  the  13th  iilt.  we 
"^'n^'"'*-  t  "■"^'^°  some  remarks  with  regard  to 
Councir^  •'  difterence  which  has  arisen  be- 
and  their  tween  the  Newark  Rural  District 
Surveyor.  Council  and  their  surveyor.  Last 
week  we  printed  the  substance  of  a 
letter  from  a  correspondent  who  took  exception  to 
our  comments  on  the  ground  that  not  every  official 
is  necessarily  deserving  of  a  good  salarj-.  \Vo  take 
it  that  his  contention  is  that  if  a  man  thinks  ho  ia 
worth  a  good  siilary  he  should  not  accept  a  low  one, 
and  it  must  bo  admitted  that  the  contention  has  a 
certain  amount  of  force;  but  in  the.se  days  many  a 
capable  man,  in  strui;gling  to  i;et  a  start  in  life,  finds 
that  the  acceptance  of  a  low  salsry  is  a  necessity 
forced  upon  him.  That,  however,  does  not  justify 
local  authorities  in  rewarding  brain  labour  inado- 
qufttol)'.  Wo  do  not  com^ient  upon  any  of  these 
cases  from  a  personal  point  of  view.  We  simply 
sot  ourselves  as  best  wo  can  to  oppose  tho  whole 
vicious  system  of  employinir  infeiior  men  bceanse 
they  accept  low  salaries  or  of  uiuierpfiying  capable 
men.  If,  owing  to  circumstances,  an  appointmeiit 
has  been  accepted  at  a  low  salnry  and  tho  ollicial 
afterwards  shows  capacity,  self-respecting  nnd  in- 
telligent membcra  of  a  local  authority  should  see 
that  it  receives  some  recognition  at  least.     As  to 
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the  general  personal  merits  of  the  surveyor  to  the 
Newark   Rural    Distriot   Conncil  we  are   not  con- 
jerned.     We  are  concerned  merely  with  one  or  two 
features  of  the  case  which  seem  to  stand  out  clearly 
enough.     We  have  before  us  a  copy  of  the  original 
advertisement,   which    simply  invited    applications 
for  the   appointment  of  a  "  highway  surveyor  and 
inspector  of  nuisances."     We  are  not  aware  that  the 
preparation  of  drainage  schemes  is  part  of  the  duties 
of  a  highway  surveyor  and   inspector  of  nuisances, 
though  poesibly  many  such  officials  do  this  respon- 
sible work.       Practically  nothinc;   was    said    about 
qualifications,   the    candidates  being    asked   simply 
to  state,  not  their  "previous  e.rperience."  hat  their 
"previous  occupation."     It  certainly  looks  as  if  the 
council    might    under    certain    circumstances   have 
been   prepared   to  appoint  someone  whose  previous 
occupation  was  something  very  different  from  that 
of  a  highway  surveyor  or  inspector  of   nuisances, 
and  that  ability  to  design    and  carry  out  drainage 
schemes   was    not    originally   contemplated.      If   it 
was,  it   should    have   been    specifically  mentioned, 
with  a  statemeent  that  no  extra  remuneration  would 
be  given.     The  surveyor  seems  to  have  been  com- 
petent to   carry  out  the  work  in   question,  and  the 
action  of  the  conncil  has  all  the  appearance  of  a 
little  bit  of   sharp    practice,  resorted  to  with  the 
object  of  getting  something  for  nothing.    It  is  quite 
probable  that  the  appointment  would  not  have  been 
accepted  if  there  had  not  been  a  belief  that  there 
would  be  extra  remuneration  for  special  work. 


An 


Without 
Practicability. 


There  is  an  essay  in  Mr.  Zang- 
will's  recently-published  "  Without 
Prejudice  "  which  easily  brings  his 
charming  book  within   the  sphere  of  interest  with 
which  Thb;  Surveyor  is  concerned.     The  paper  is 
entitled    "  Truly    Rural,"   and    in    it    the    author 
narrates  how  one  morning  he  received  a  letter  from 
the  "Engineer  and  Surveyor's  Department "  calling 
his  attention  to  the  condition  of  certain  trees  within 
his  premises,  trees  "  which  now  overhang  the  public 
footpath  adjoining,  and  thereby  cause  considerable 
inconvenience  to  the  public."  This  was  the  first  Mr. 
Zangwill  had  heard  of  his  forests,  and  he  set  out  to 
discover  the  offender,  "determined  to  pluck  it  out." 
The  event  gives  rise  to  some  fantastic  speculations. 
"  If,"  ho  says,  "  instead  of  being  requested  to  ampu- 
tate a  beautiful  overhanging  arm  of  foliage,  every 
citizen  of  London  were  served  with  a  notice  to  plant 
a  tree  in  front  of  his  demesne,  the  face  of  the  great 
stony  city  would  be  transformed.      It  would  become 
a  rns  i7i  urhe.     Why  not?   .   .   .   Why  should  we  not 
walk  under  the   boughs  of  Oxford-street  ?     What 
law  of  Nature  or  William   IV.  ordains  an   external 
divorce  between  shops  and  trees  ?     Why  should  one 
not  hear  the  birds  sing  in  the  Strand  as  well  as  in 
the  Inns  of  Court  ?     Let  us  have  trees  instead  of 
lamp-posts,  with  electric  lights  twinkling  from  their 
leaves."    "  Already  there  are   London  streets  quite 
well-wooded,"  the  author  adds,  though  we  do  not 
gather  whether  he  means  with  trees  or  karri  blocks; 
and  he  goes  on  to  comment  on  the  lack  of  romantic 
passion  with  which  we  fulfil  our  civic  responsibilities. 
"  May  it  not  be  that  the  voice  of  public  duty,  when 
it  calls  upon  you  to  be  a  citizen  and  a  parishioner, 
calls  with  too  piping  a  voice?     There  is  no  rousing 
note,  nothing  of  the  resonance  of  a  clarion  call.     A 
suggestion  of  poverty  and  the  workhouse  clings  to 
everything  parochial,  something  of  drab  and  joyless. 
Is  there  no  way  of  infusing  colour  into  this  depress- 
ing greyness,   a    martial   timbre  into    this    anremic 
note?     If  we  are  to  pay  the  piper,  lot  us  hear  him. 
Let  the  tax  collector  go  his  rounds  at  the  head  of  a 
brass  band   playing  patriotic    airs.      Let   brocaded 
standard-bearers  raise  aloft  a  banner  with  the  soul- 
stirring  insignia,  '  England  expects  every  man  to  pay 
his  duty.'"     In    fantastic  humour  of  this  kind  Mr. 
/angwill  is  at  his  best;  but  only  his  own  powers  of 
imagination  could  picture  the   outcome  of  a  muni- 
cipal council,  or  a  vestry  or  local  board,  composed 
entirely  of  Zangwills. 


Mr.  Zangwill's  plea  (to  which  we 
Alarmine  '^®^^''  ^^  ^^^  previous  paragraph)  in 
Prospect,  favour  of  more  tree-planting  in  London 
thoroughfares  will  not  be  much  ad- 
vanced by  some  twaddle  that  appeared  in  a  morning 
paper  the  other  day.  "  Enthusiasts  who  have  been 
looking  forward  to  the  development  of  the  boulevards 
of  London,  consequent  on  the  spirited  policy  of  the 
authorities  in  planting  trees,"  are  informed  that,  so 
prodigious  have  been  these  efforts  in  the  department 
of  forestry,  there  is  a  danger  of  the  pavements  be- 
coming obliterated  and  the  houses  obscured  by  the 
expansion  of  tree  trunks  and  the  spread  of  foliage. 
This  warning  was  elicited  by  a  letter  from  a  corre- 
spondent saying  that  in  one  avenue  close  to  his  resi- 
dence the  thickly-planted  plane  trees  have  grown  so 
rapidly  that  pedestrians  are  obliged,  when  meeting 
on  the  pathway,  to  get  out  into  the  roadway  in  order 
to  pass  each  other!  The  footway  must  be  very  nar- 
row or  the  trees  have  been  planted  in  very  strange 
fashion.  Then  the  newspaper  man's  imagination 
conjures  up  the  following  prospect  at  the  end  of 
another  generation  :  "  Not  only  will  pavements  and 
houses  be  crushed  out,  but  gas  and  water  pipes  and 
other  subterranean  agencies  will  bo  amalgamated, 
and  the  place  will  become  an  impenetrable  jungle." 
Perhaps  he  was  only  chaffing  the  correspondent,  but, 
if  so,  the  fooling  is  rather  ponderous. 
«  *  # 

Fleet-street        '^'^^  engineer  and  contractors  who 
Repaved.       have  been  responsible  for  the  relaying 
of  the   wood  paving   of    Fleet-street 
cannot  be  said  to  havehada  very  grateful  task,  for  have 
they  not  to  run  the  gauntlet  of  the  whole  newspaper 
world  ?     In  the  daily  papers  there  were  some  inter- 
esting comments  on  and  descriptions  of  the  methods 
adopted  of  finishing  up  the  work.     It  must  be  ad- 
mitted that  in  the  beginning  of  the  week  the  newly- 
opened  roadway  was  in  a  disagreeable  state  of  slush 
and  mud.     The  Daily  News,  which  gave  the  fairest 
comments,  acknowledged  that  the  heavy  rain  was 
responsible  for  the  sloppiness,  but  fell  foul  of  the 
materials  and  methods  of  Messrs.  Mowlem.     "They 
first  distributed  a  layer  of  gritty  sand,  and  on  the  top 
of  this  a  lajer  of  coarse  shingle,  and  then  threw  the 
road  open  to  the  traffic.  The  purpose  of  this  is  to  'in- 
durate '  the  road.     The  sand  gets  trampled  and  rolled 
down  into  all  the  cracks  and  crevices,  and  the  shingle 
is  crushed  down  into  the  surface  of  the  wood  blocks, 
thus  making  them    a  bit  rough  on  the  surface  and 
very  greatly  enhancing  their  durability.     Nothing 
accomplishes  this  so  well  as  vehicular  traffic.     Rain, 
however,  of  course  makes  mnd  of  the  materials,  and 
at  the  same  time  washes  up  from  the  joints  of  the 
wood  blocks  a  certain  amount  of  the  tar  in  which 
they  are  steeped,  thus,  in  appearance  at   any  rate, 
converting  it  into  the  genuine  London   blacking." 
The  young  man  of  The  Daily  Telegraph  lifted  up  his 
voice  thus:    "  There  must  be  a  popular  superstition 
among  the  layers  of  wood   pavement  that  the  best 
finish  to  this  species  of  roadway  is  a  thin  crust  of  tar 
laid  on  with  sharp  gravel,  and  that  it  is  the  duty  of 
the  public  to  tread  in  it,"  and  Fleet-street  was  de- 
scribed with  remarkable  imaginative  power  as  "  a 
black  morass,  consisting  of  equal  parts  of  mnd,  tar 
and  congested  rain-water."  "The  thickest,  blackest, 
stickiest,  smelliest,  nastiest  mud  that    Fleet-street 
has  ever   seen "  was  The    Star  man's   deliverance. 
Those  who  had  occasion  to  jump  from  a  'bus  or  cross 
the  street  are  aware  that  things  were  bad  enough, 
but  people  should  be  willing   to  put  up  with  a  cer- 
tain amount  of  inconvenience  and  discomfort  at  such 
times.     Had  the  weather  been  fine  there  would  have 
been  little  or  no  cause  for  complaint.     It  was  inevit- 
able that  the  parrot-cry  of  things  being  done  better 
in  France  should  bo  trotted  out,  one  random  writer 
asserting  that  an  undertaking  which  took  a  London 
contractor  about  three  weeks  would  have  been  carried 
through  successfully  by  a  Parisian  contractor  in  a 
couple  of  nights.     A  statement  so  stupid  is  quite 
sufficient  indication   of  a    writer's    discretion   and 
knowledge— or  want  of  them. 
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An  enthusiastic  but  not  unmerited 
compliment  is  paid  to  civil  engineers 
in  a  recent  work  of  6ction.  We  refer 
to  "  Soldiers  of  Fortune,"  by  Richard 
Harding  Davis,  published  by  Mr. 
The  following  brief  passage  of  dialogue 
is  worth  quoting,  though  it  will  bo  seen  that  it  refers 
more  especially  to  those  civil  engineers  who  betake 
themselves  to  foreign  climes  to  assist  as  pioneers  in 
opening  up  new  countries  :  — 

"  There  are  no  men  to-day,  Miss  Lanfjhani !"  King  exclaimed, 
suddenly  turning  towards  her,  "  to  my  mind  who  lead  aa 
pictaresqae  lives  na  do  civil  engineers,  and  there  are  uo  men 
whose  work  is  so  little  appreciated." 

"  lleally  •'"  said  Miss  Langliam,  encouragingly. 
"Now,  those  men  I  met,"  contiiiiiod  King,  settling  liiinsclf 
with  his  side  to  the  table,  "  were  all  young  men  of  thirty  or 
thoreabonts,  bnt  they  wore  leading  the  lives  of  pioneers  and 
martyrs — at  least,  that's  what  I'd  call  it.  They  wore  march- 
ing through  an  almost  unknown  part  of  Mexico,  fighting 
Nature,  and  carrying civilisiit ion  with  them.  They  were  doing 
better  work  than  soldiers,  because  soldiers  destroy  things, 
and  these  chaps  were  creating  and  making  the  way  straight. 
They  had  no  banners  either,  nor  brass  bands.  They  fought 
mountains  and  rivers,  and  they  were  attacked  on  every  side 
by  fever  and  the  lack  of  food,  and  severe  exposure.  They 
had  to  sit  down  around  a  camp  tire  at  night  and  calculate 
whether  they  were  to  tunnel  a  mountain,  or  turn  the  bed  of  a 
river  or  bridge  it;  and  they  knew  all  the  time  that  whatever 
they  decided  to  do  out  there  in  the  wilderness  meant  thousands 
of  dollars  to  the  stockholders  somewhere  up  in  God's  country, 
who  would  some  day  hold  them  to  account  for  them.  They 
dragged  their  chains  through  miles  and  miles  of  jungle,  over 
Hat  alkali  beds  and  cactus,  and  they  reared  bridges  across 
roaring  canons.  We  know  nothing  about  them,  and  we  care 
less.  When  their  work  is  done  w-e  ride  over  the  road  in  an 
observation  car,  and  look  down  thousands  and  thousands  of 
feet  into  the  depths  they  had  bridged,  and  we  never  give 
Ibem  a  thought.  They  are  the  bravest  soldiers  of  the  present 
day,  and  they  are  the  least  recognised,  1  have  forgotten 
their  names  and  you  never  heard  them.  Bnt  it  seems  to  me 
the  ciril  engineer,  for  all  that,  is  the  chief  civiliser  of  our 
centun'," 

•  *  • 

For  some  time  past  au  interesting 
experiment  with  motors  as  dust  col- 
lectors has  been  proceeding  under  the 
auspices  of  the  Chiswick  Urban  Dis- 
trict Council,  and  the  results  will  no  doubt  be  re- 
ceived with  consideiablo  interest  by  the  members 
and  oflBcials  of  other  local  authorities.  Mr.  Rams- 
den,  surveyor  to  the  district  council,  reports  that  so 
far  the  experiment  has  proved  succefsfnl.  The  first 
week's  experience  of  one  of  the  cars  showed,  he  says, 
that  they  are  very  easily  controlled  and  far  more 
economical  than  horse  labour.  Farther,  the  steam 
waggon  does  the  work  of  three  ordinary  carts,  and 
Jlr.  Ramsden  estimates  that  the  council  will  save 
between  £500  and  £600  a  year  by  the  adoption  of 
the  new  system.  As  an  illustration  of  the  case  with 
which  these  motors  are  managed  he  mentions  that 
the  driver  of  the  steam  roller  learned  to  control  a 
motor  in  one  or  two  days,  and  that  the  machine 
easily  ascended  the  steep  incline  of  Kew  bridge  at 
1,50  lb,  pressure  with  a  load  of  2  tons.  The  motor, 
which  is  described  as  a  "steam  screw  tip-waggon," 
is  divided  into  twe  parts — the  cab  and  the  carrier. 
The  former  part  contains  the  steering  and  brake 
wheels,  and  here  the  driver  stands,  behind  him  being 
a  Thornjcroft  water-tube  boiler  of  a  new  typo 
specially  designed  for  this  purpose.  The  engine, 
which  13  placed  under  the  cab,  ia  of  the  horizontal 
compound  reversing  type.  The  carrier  has  a  capacity 
of  6  cubic  yards  and  is  constructed  to  hold  a  load 
of  3  tons.  We  hope  to  have  an  early  opportunity  of 
giving  further  details  of  the  construction  of  the 
motors  and  of  the  results  of  this  interesting  experi- 
ment generally. 

•  *  • 

At    the   present  time,  when   English 

**1»''''if*'    ^<l°»''>i8trat'o"  '"   India  is  being  sub- 

lP  jected  to  much  hostile  and  prejudiced 

India.       criticism,  it  is  gratifying  to  know  that 

among  those   things    for  which    credit 

can  undoubtedly  be  claimed  is  the  progress  that  has 

been    made    in    the   development  of    the   municipal 

spirit  and  the  establishment  of  municipal  institu- 


Motor 

Dust 

Collectors. 


tions,  in  spite  of  the  fact  that  the  movement  is 
essentially  Western  in  its  nature,  and  one  to  which 
Orientals  might  conceivably  have  been  indifferent. 
In  India,  however,  municipal  institutions  based  on 
English  models  not  only  multiply  bnt  prosjier,  the 
members  of  the  municipal  bodies  are  chosen  by  the 
inhabitants  of  the  towns,  they  control  considerable 
snras  of  money,  and,  it  is  conceded,  do  their  work 
satisfactorily.  Sanitation  still  remains  a  weak  point 
in  local  administration,  probably  owing  to  some  ex- 
tent to  the  native  reluctance  to  incur  expenses.  The 
death  rates  arc  certainly  high  when  compared  with 
those  of  Western  cities,  thoogh  favourable  enough 
when  judged  from  an  Oriental  standard.  The  muni- 
cipalities are  showing  mere  disposition  to  yield  to 
the  pressure  put  upon  them  to  carry  out  ade<(Dato 
schemes  of  water  supply,  sewerage  and  sewage  dis- 
posal. As  is  well  known,  in  spite  of  malicious  state- 
ments to  the  contrary,  the  central  government  have 
long  shown  great  energy  in  carrying  out  extensive 
schemes  for  the  storage  of  water. 


Prominent  membei-s  of  this  "  pi-o- 

.„  ^  '"^  _.        fession  "   have   i-ecently   been  utter- 
Water-finder  ,  ...  .•?      ,-, 

._  ing  a   bitter  cry  in  the  1  ress  over 

Jamaica,  -the  callous  action  of  Local  Govern- 
ment Board  auditors  in  disallowing 
their  fees.  They  need  not,  however,  confine  their 
operations  to  the  effete  old  mother  country.  Not 
very  long  ago  one  of  the  best  known  "  diviners"  had 
what  we  are  given  to  understand  was  a  very  suc- 
cessful tour  in  South  Africa,  and  now  it  seems  that 
another  is  operating  in  .lamaica  and  has  had  a 
favourable  reception  from  the  inhabitants,  many  of 
whom  are  no  doubt  prepared  to  enrol  themselves  as 
adherents.  From  the  last  account  of  his  doings 
which  has  found  its  way  across  the  Atlantic  we  learn 
that  this  knight  whose  .symbol  is  the  forked  twig  has 
located  a  number  of  spots  where  he  declares  water 
will  be  found.  So  far  none  of  his  assertions  appear 
to  have  been  verified,and  in  two  cases  the  drill  broke 
before  water  was  struck.  His  supporters,  however, 
insist  that  his  powers  should  not  be  doubted  till  they 
have  been  disproved.  Like  his  conjirres  here,  he  is 
working  on  the  principle  of  '"  no  water,  no  pay," 
which  is  understood  to  disarm  objections  to  the 
exercise  of  the  art,  except,  of  course,  on  the  part  of 
official  and  unimaginative  auditors. 


A  good  deal  of  interest  was  excited 

u..-i»i....i     a  year  or  two  ago  when    the  Birraing- 
Mumcipal     ,  ■'       „  .■        J      J  A    i      \ 

Hotel.        ham    Corporation    decided    to    become 

the  proprietors  of  a  municipal  public- 
house  or  canteen  in  the  village  at  the  Elan  water- 
works, which  were  visited  by  the  municipal  engineers 
on  Saturday.  The  Blackpool  Corporation  have  been 
anxious  to  try  a  still  more  novel  experiment  by  run- 
ning an  hotel.  This  new  form  of  municipal  enter- 
prise, however,  has  received  a  severe  check  owing 
to  the  fact  that  the  corporation  did  not  sufhciently 
allow  for  the  zeal  of  the  total  abstinence  pnrty. 
When  the  application  for  a  full  license  came  before 
the  Blackpool  Bi-ewster  Sessions  it  was  rejected,  in 
spite  of  the  fact  that  six  members  of  the  Blackpool 
Corporation — the  mayor,  two  aldermen  and  three 
councillors — were  sitting  on  the  bench.  Indeed, 
this  was  the  cause  of  their  undoing,  as  objection 
was  very  naturally  taken  to  their  adjudicating  upon 
a  matter  affecting  themselves.  The  incident  is  a 
good  illustration  of  the  unexpected  ditliculties  which 
crop  up  when  municipal  authorities  seek  to  embark 
in  novel  enterprises. 


AberdMn. —  The  town  council  have  linaucially  approved 
jilans  for  the  ereclioii  of  a  new  centnil  tire  dilution,  at  an  puti- 
maliil  cost  of  JKll.fSOd. — .\t  a  recent  meeting  of  the  Giw  and 
Klectric  Lighting  Committee  the  annual  nccounta  were  sub- 
mitted. Owing  to  a  variety  of  satiifaclory  results  in  work- 
ing the  eoinmittoo  arc  able  to  reduce  the  price  of  gna  to 
38.  2d.  per  l.OUt)  feet.  .\  %-itluation  of  the  worka  iliowa  that 
tliev  arc  worth  over  £270.000. 
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VISIT    TO    THE     ELAN     VALLEY.-I. 


The  town  of  Slirewsbury  was  invadeil  iu  such  force  on 
Friday  night  by  members  of  the  Association  of  Municipal 
and  County  Engineers  that  the  hotel  accommodation  was 
somewhat  taxed.  Their  apijearance  in  the  pleasant  county 
town  of  Salop  was  of  course  due  to  the  fact  that  they  had 
responded  in  satisfactory  numbers  to  the  invitation  of  fiTr. 
James  Mansei'gh,  the  well-known  vice-president  of  the  Institu- 
tion of  Civil  Engineers,  to  visit  the  extensive  works  ho  is 
carrying  out  in  the  Elan  valley  for  the  Biiniingham  Corpora- 
tion, in  order  to  jirovide  adequately  for  the  future  water 
supply  of  the  Midland  capital.  The  great  majority  of  the 
members  intending  to  be  present  found  it  necessary  to  be  in 
Shrewsbury  overnight,  owing  to  the  fact  that  an  early  start 
lial  to  be  made  on  the  following  morning  in  order  to  reach 
the  Eadnorshire  village  of  Rhayader,  which  is  close  to  the 
eastern  limits  of  the  catchment  area.  On  Saturday  morning 
the  members  were  up  betimes,  and  after  some  breakfast  diffi- 
culties had  been  surmounted,  with  more  or  less  success,  a 
move  was  made  in  the  direction  of  the  station  in  order  to 
catch  tlio  7. .5.5  train,  which  was  due  at  Khayadcr,  by  way  of 
^V'elsllpool  and  Montgomery,  at  11.7.  Those  who  are  strangers 
to  the  locality  would  do  wroug  to  infer  from  these  facts  that 
llhayader  is  a  long  distance  from  Shrewsbury.  In  reality 
the  distance  by  rail  is  not  quite  forty  miles,  so  that  it  "would 
not  be  rash  to  assume  that  railway  travelling  in  that  part  of 
tlic  counti'V  is  apt  to  be  a  trial  to  the  impatient.  When  the 
members  did  at  last  reach  Rhayader  tlioy  were  met  by  Mr. 
Mansergh  and  the  president  of  the  association.  Sir  Alexander 
R.  Binnie.  The  former  at  once  took  his  visitors  in  liand  and 
throughout  the  whole  time  of  the  \'isit.  he  conducted  them  from 
(loiut  to  point  with  a  promptitude  and  control  which  were 
beyond  jiraise,  and  afforded  to  future  presidents  who  were 
present  ou  the  occasion  an  excellent  object  lesson  in  the  art 
of  conducting  a  meeting  firmly  and  keeping  the  members  in 
hand  so  as  to  ensure  the  carrying  out  of  the  iirogramme. 
That  the  attendance  was  a  good  one  will  be  seen  from  the 
following  list  of  those  ^vho  were  present,  which  testifies  to 
the  interest  with  which  the  visit  had  been  anticijiated  since 
it  be..'anie  known  .some  time  ago  that  Mr.  Mansergh  had  issued 
an  invitation  to  the  members  to  go  over  the  works  :  — 
Presiiient:  Sir  A.  K.  Binsiie,  London. 

P.\sT-l'HEsii.>EN"is ;  Messrs.  H.  P.  Boulnois,  Liverpool;  J. 
T.  Eayrs,  Birmingham;  J.  Lobley,  Hanley ;  and  E.  rritcharJ, 
Birniinghani. 

Members  of  Council:  Messrs.  J.  Cook,  Lancaster;  \V. 
llarpnr,  Cardiff;  J.  S.  Pickering,  Nuneaton;  S.  S.  Piatt, 
Rochdah'i  J.  W.  M.  Smith,  Wrexham;  and  T.  H.  Yabbicom, 
Bristol. 

MEMUER.S:  Messrs.  C.  Aburrow,  Johanuesbm-g,  S.A.R. ;  T. 
Allen,  Stratford-on-Avou :  G.  K.  Andrews,  Johannesburg, 
S.-'i.R. ;  T.  C.  Beaumont,  Wortlcy ;  G.  Bell,  Swansea;  T. 
Biker,  Barnoldswick;  W.  S.  Bissel,  Wolverhampton  ;  W.  H. 
Brettell,  Rowley  Regis;  R.  Brierley,  Newton-in-Makerlield; 
H.  J.  Claraon,  Tamworth;  A.  Comber,  Kidderminster;  W.  H. 
R.  Crabtree,  Doucaster;  R.  Davies,  Brecon;  R.  W.  Davios, 
Newtown;  J.  Diggle,  Heywood;  W.  Diggle,  Frodsham  ;  P. 
Dodd,  Wandsworth  ;  P.  Edinger,  Frome  :  E.  Pjvans,  Carnar- 
von ;  J.  P.  Evans,  Wrexham  ;  T.  B.  Farrington,  Couwav  ;  M. 
J.  Fleming,  Waterford  ;  G.  Ford,  St.  Albans;  P.  Gaskell, 
Hornsea;  \V.  C.  Gow,  Plumstcad ;  A.  D.  Greatorex,  West 
Bromwich ;  T.  Griffiths,  Leicester ;  A.  Haniar,  Bishop's  Castle ; 
J.  H.  Hanson,  Heath  Town;  A.  O.  Harjiui',  Caerphilly;  T.  11. 
Hartley,  Colne  ;  R.  H.  Hajnies,  Newport,  Mon. ;  G.  llodson, 
Loughborough  ;  W.  P.  Hole,  Montgomery  ;  W.  H.  Hopkinson, 
Kcighley;  G.  S.  Horton,  Felixstowe ;  W.  Ingham,  Torc|uay; 
G.  Jenniugs,  Rotherham;  Lieut. -Colonel  A.  S.  Jones,  Finch- 
umpstead  ;  C.  Jones,  Teignmouth  ;  J.  Jones,  Alerthyr  Tydvil ; 
R.  Joins,  Aberystwyth;  W.  Jones,  Colwyn  Ba}^ ;  H.  J.  Kil- 
ford,  Ilkeston;  W.  11.  Leetc,  Bedford;  T.  L.  Lewis,  St. 
George;  T.  T.  Marks,  Llandudno;  C.  F.  Marston,  Sutton 
Coldfield ;  T.  Martin,  Radstook;  G.  S.  Morg.an,  Llantrissant ; 
J.  Morgan,  Pontardawe;  C.B.Newton,  Bowdon;  J.Parker, 
llerefoid;  F.  Parr,  Bridgwater;  R.  Phillips,  Gloucester;  W. 
J.  Press,  Buruham ;  J.  Price,  Birmingham;  W.  E.  Rogers, 
Rugeley;  E.  Rothwell,  Rochdale;  E.  J.  Silcock,  Kings  Lynn; 
J.  F.  Smillie,  Tynemouth  ;  J.  P.  Spencer,  Newcastle-on-Tyne  ; 
H.  Vf.  Taylor,  Newburii-on-Tync  ;  J.Thomas,  Swansea;  G. 
Watkeys,  Llanelly;  11.  D.  Williams,  Ggmore  and  Garrow, 
Bridgend;  J.  B.  Williams,  Daventry;  J.  E.  Willcox,  Birming- 
ham; J.  Willmot,  Birmingham;  and  J.  B.  Wilson,  Cocker- 
mouth. 

Visitors;  Messrs.  E.  H.  Bailey,  Leamington;  C.  II.  W. 
Biggs,  Loudon  ;  L.  (iibbs,  Wirksworth  ;  P.  W.  Hodsou,  Longli- 
borough  ;  W.  Paton,  London;  and  II.  A.  Roechliiig,  Leicester. 
Before  referring  to  the  works,  which  are  now  in  course  of 
construction  and  which  will  guarantee  the  water  s\i|)ply  of 
the  city  for  a  long  time  to  come,  we  may  give  a  few  imtes 
concerning  the  present  supply  and  the  steps  which  led  to  the 
projection  of  Mr.  Mansergh's  groat  scheme. 

THE    PRESENT    WATER    SUPPLY    OK     UIRMINOnAM. 

Tlio  average  daily  consumption  for  all  purposes  is  23  gal- 
lons j)er  head,   the  consumption   for  domestic  ])urpos(is  beiiig 


15  gallons  a  head.     The  corporation  must  supply  not  only  the 
citj'  itself,  but  also  the  large  outside  district  comprised  in  the 
Parliamentary   area.     The  total  area  supplied  covers  83,000 
acres,  and  the  total  number  of  inhabitants  is  658,878.     The 
pipes  by  which  the  present  water  supply  is  conveyed   to  con- 
sumers measure   57(i  miles  in  length.     Hitherto  the   sujijily 
has  been  derived  from  two  sources — wells  and  streams.     The 
wells   with    their   respective  yields  are  as  follows :    Aston, 
3,000,001)  gallons  a   day;  Witton,  2,.5OO,0OO  gallons;  King's 
Vale,  250,000  gallons ;  Perry,   2,000,000  gallons  ;    and   Selly  " 
Oak,  1,250,000  gallons,  making  a  total  of  9,000,000  gallons  a 
day  of  well  water.      The  streams  with   their  yields  are   as 
follows :  Plant's   brook,  2,000,0(X)  gallons  a  day  ;  Perry  and 
Witton  streams,  1,000,000  gallons;   Blyth,  2,.5OO,O0O  gallons, 
and   Bourne,  2,000,000  gallons,  making  a  total  of  7,500,000 
gallons  a  day   of  river  water,  collected  from   h\e  separate 
watersheds  having  a  total  area  of  111  square  miles.    Another 
deep  well  has  been  sunk   at  Longbridge,  near  Rubery,  bring- 
ing the  total  supply  to  about  18,000,000  gallons  a  day.     Even 
with  an  additional  2,750,(X)0  from   the  storage  reservoirs  in 
time  of  draught   the   supply  is  very  little  ahead  of  the   de- 
mand.    As   the   demand   lias  been  increasing  at  the  rate  of 
3   per  cent,  per  annum  of  late  j'ears,  it  was  anticipated  that 
unless    new   sources    were    tapjicd    it    would   have   been   iu 
the  course  of  a  few  years  in  excess  of  the  present  average 
supply.      The   corporation,   fortunately,    have   always   been 
determined  to  maintain  the  security  and  )nirity  of  the  water 
supply  of  the  district  and  to  keep  well  ahead  of  the  growing 
needs  of  the  consumers.     The  Elan  river,  however,  was  sug- 
gested by  Mr.  Mansergh  as  the  best  available  source  long  be- 
fore it  was  finally  adopted  by  the  corporation.     Some  years 
ago  the  resident  waterworks  engineer  to   tlie  corporation,  the 
late  Mr.  J.  W.  Gray,  m.i.c.e.,  was  instructed  to  report  on  the 
position  of  affairs  and   the  best  means  of   maintaining  the 
water  su]iply  of  the  city.     In  the  course  of  an  able  report  he 
showed  that  a  quarter  of  a  century  later  about  11,000,000 
gallons  beyond  the  present  supply  would  be  required  daily, 
and  that  38,000,000  gallons  beyond  the  ju-esent  supply  would 
be  requirtHl  in  fifty  years.     It  was  thereupon  deterininetl  that 
such  an  additional  siqiply  of  good  water  sliotdd  be  secureil  ;is 
would  effectually  remf)\'c  all  apprehensions  for  a  long  time  to 
come.     Accordingly   Mr.   Mansergh   and    Mr.  Gray   were    in- 
structed to  report  what  works   would,  in   their   opinion,   lie 
necessary  in  order  to  provide  for  such  an  additional   siqiply 
as  would  with  the   existing  sources  secure  them  for  periods 
of  twenty-five  and  fifty  years  respectively. 

THE    DEVELOPMENT    OF    EXISTING    SOURCP;S. 

A  development  of  the  supply  from  local  sources  was  first 
considered  in  a  c:u-eful  report  by  Mr.  Gray,  who  thought  that 
four  resor\oirs  might  be  constructed  in  tlie  watershetl  of  the 
Bourne  for  the  storage  of  its  flood  waters,  but  after  full  con- 
sideration of  all  the  circumstances  he  came  to  the  conclusion 
that  the  area  and  the  rainfall  could  not  provide  continuously 
more  than  7,000,000  gallons  a  day.  Various  pools  in  the 
valley  of  the  Plant's  brook  might  have  been  utilised,  but 
would  not  have  furnished  more  than  250,000  gallons  a  da\' 
during  a  six  months'  drought.  It  was  also  shown  that,  if  the 
ilood  waters  of  the  Boiu'ue  were  taken,  it  would  be  necessary 
to  double  the  engine  power  and  tilter-beds  at  Whitacrc  within 
the  next  twenty  years,  but  that  the  increased  supply  would 
be  insufficient  for  tlie  requirements  of  the  consumers  at  that 
jieriod.  There  was  no  other  river  water  suitable  for  the  )iur- 
]jose  in  the  local  area.  A  suggestion  had  been  made  that  a 
supply  might  be  taken  from  the  Rea  ;  but  not  only  is  the 
quality  of  the  water  ojien  to  question  but  there  is  too  little 
of  it,  and  what  there  is  makes  its  way  to  Birmingham,  where 
it  is  utilised  in  a  very  practical  way  by  manufacturers.  Apart 
from  the  streams  belojiging  to  the  corporation  only  theSlien- 
stone  brook  was  worthy  of  consideration  ;  but  it  llowcd 
through  the  district  supplied  by  the  South  Staft'ordshire  Water 
Company,  and  consequently  could  rot  be  acquired  for  Bir- 
mingham. There  still  remained  the  wells  for  consideration. 
The  wells  from  which  supplies  are  at  present  taken  give 
an  average  daily  yield  of  1,500,000  gallons  each,  and 
it  is  estimated  that  from  twenty  to  twenty-five  of  them 
would  bo  required  to  complete  the  siqiply  on  the  basis  of 
the  same  average  yield.  Certain  questions  at  once  pre- 
sented themsehes.  Could  water  be  procured  in  sufKcient 
quantity  by  the  sinking  of  wells,  and,  assuming  that  it  could, 
was  it  to  be  relied  upon  ?  Wonid  it  be  )UMident  for  a  city  to 
rely  mainly  on  wells  as  the  chief  source  of  permanent  snpply 
for  a  hirgo  city  ?  Naturally  some  gnidance  was  sought  from 
the  experience  of  other  cities.  Wolvcrhanqjton  is  probably 
the  only  considcr.able  town  in  the  kingdom  ^\hich  is  supplied 
mainly  from  wells.  Liverpool  and  Manchester  have  carried 
out  long-distance  sniqilies.  In  the  former  city  the  well  water 
has  bei'n  found  to  tlcteriorato.  The  deeper  a  well  was  stmk 
the  harder  the  water  became.  Piu-is  is  supplied  from  wells 
only  to  a  very  limited  extent.  It  is  well  known  that  great 
injury  has  been  done  to  the  wells,  B))rings  and  streams  round 
London  by  the  undue  extent  to  which  the  chalk  basin  has 
been  drained.     There  was  the  ex]u'rieuee  of  the  Birmingham 
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people  themselves  in  the  matter  of  deep  wellB.     One,  which 

was  expected  to  yield  6,0<J<J,000  gallons  a  day,  gave  only 
300,000  gallons,  and  ona  at  Harl»rn  was  ft  complete  failnre. 
The  tuicertainty  as  to  the  quantity  and  qnnliiy  of  water  from 
deep  wells  has  been  clearly  pointed  oat  by  Mr.  It.  Jnhnfltono, 
past-president  of  the  South  Staffonlsbiro  and  East  VVorcostor- 
shire  Instituto  of  Mining  Engineirs,  whoso  kiiowlcMlgo  of  the 
(jeologioal  formation  of  tlio  distriit  is  second  to  none,  and 
has  been  acquired  in  the  conrse  of  cxtonsivo  collii  ly  opera, 
tions  in  which  tho  Ucd  Sandstone  had  to  be  pierced  right 
throQgU  in  order  to  reach  the  coal  moasiiroa  below.  Mr. 
Johnstone  strongly  condenmod  tho  gnnoral  impression  that 
districts  of  tho  Now  Hod  Sandstone  formation  are  capable  of 
yielding  ine.\hauatiblo  supplies  of  underground  water,  an  im- 
pression no  doubt  founded  upon  an  erroneous  conception 
as  to  tho  circumstances  regulating  the  circulation  of  under- 
ground water.  His  main  contentions  were  that  tho  water- 
collecting  capacity  of  any  strata  depended  upon  tho  extent  of 
its  e.xpo.ied  surface ;  that  liltration  and  circulation  were  apt 
to  bo  interfered  with  by  dislocation  on  account  of  faults 
of  great  e.\tent  and  comparatively  untlssurcd  strata;  aud 
that  the  poroa  of  tho  strata  were  apt  to  become  choked 
through  the  inliltratlon  of  foreign  and  solid  matter  conveyed 
along  with  the  water  in  its  passage  from  the  outcrops  to  the 
pnmps.  An  analysis  of  the  water  from  several  artesian  wells 
showed  that  it  was  so  inipuro  as  to  be  unfit,  not  only  for 
drinking  and  domcstio  u^c,  but  even  for  manufacturing  pur- 
poses. This,  however,  does  not  apply  to  tho  water  from  all 
the  artesian  \vell3.  There  were  other  reasons  besides  those  we 
have  mentioned  which  led  to  tho  conclusion  that  it  would  bo 
most  unwise  to  trust  to  deep  wells  for  tho  main  supply  of 
water  for  the  city  and  district.  There  were  grave  objections 
of  a  general  character  to  tlie  quality  of  water  obtained  from 
a  local  sourco.  Water,  antl  especially  surface  water,  drawn 
from  highly-cultivated  and  thickly. populated  watersheds  is 
liable  to  serious  and  gradually. increasing  pollution,  which 
mast  in  course  of  time  render  the  water  quite  unfit  fortlrink- 
iug  and  domestic  use.  The  river  Tame  has  been  cited  as  an 
illustration.  Originally  tho  main  source  of  supply  for  Bir- 
mingham, by  18Gy  it  had  become  so  impure  that  it  had  to  bo 
abandoned  so  far  as  domestic  use  is  concerned.  It  may 
therefore  be  assumed  that  it  will  only  be  a  matter  of  time 
until  the  same  thing  happens  in  the  case  of  somo  of  the 
streams  at  present  drawn  upon.  In  short,  the  general  con- 
clusion arrived  at  was  that  no  reliance  was  to  bo  placed  uiK>n 
local  soiu-ces  of  supply,  either  as  to  quantity  or  quality.  At 
the  time  of  which  wo  write,  when  the  scheme  was  about  to 
bo  entered  upon,  the  engineers  estimated  that  within  twenty 
years  the  demand  would  exceed  the  utmost  ([uantity  that 
could  be  obtained  from  those  sources.  The  greater  the 
quantity  of  water  drawn  from  local  sources  tho  more  it  would 
deteriorate,  to  say  nothing  of  the  pollution  arising  from  in- 
creasing population  and  cultivation  of  tho  area  drawn  upon. 
Where  so  many  indepcn<lout  and  relatively  small  smivces  are 
drawn  upon  the  works  aro  necessarily  scattered  and  compli- 
cated, go  that  any  extension  was  bound  to  render  the  manage- 
ment more  difficult  and  cumbrous.  Nothing  remained,  there- 
fore, but  to  look  further  afield  for  a,  more  abundant  supply, 
and  as  this  would  require  to  bo  done  sooner  or  later  in  any 
case,  to  do  so  at  once  would  render  any  expeiuiiture  on  local 
additions  unnecessary.  Delay  might  mean  the  loss  of  any 
available  areas. 

DIFFICCLTIES  OF  THE  QUESTION. 
In  tho  case  of  Birmingham  the  p!obli>m  presented  many 
difficulties,  the  city  being  situated  not  only  in  the  heart  of 
England  but  high  above  the  level  of  the  tea.  It  was  recog- 
nised that  tho  following  throe  primary  conditions  must  be 
fulfilled  :  (1)  The  quality  of  the  nater  must  be  exception- 
ally good  and  not  likely  to  deteriorate.  (2)  Tho  supply 
must  be  sufficient  for  tho  next  fifty  years  at  least.  (3)  It 
must  be  taken  from  a  region  high  enough  to  supply  the  city 
and  district  by  gravitation.  Tho  desirability  of  avoiding 
the  expense  of  pumping  is  obvious,  and  the  scheme  would 
not  have  been  justified  if  tho  supply  were  not  sufficient 
for  fifty  3-oars  at  least.  A  pure  supply  demands  that  tho 
watershed  should  be  as  thinly  populated  as  possible,  and  in  tho 
case  of  Birmingham  it  was  thought  that  it  would  be  no  easy 
matter  to  find  such  a  region,  on  account  of  the  distance  of  tho 
city  from  any  mountainous  district  and  its  height  above  tho 
level  of  the  sea.  Tho  only  possible  direction  was  the  west. 
To  the  north  were  the  Trent  and  Dcrwent,  but  they  did  not 
satisfy  the  necessary  conditions  in  regard  to  finality,  gravita- 
tion and  expense.  West  of  Birmingham  thoro  was  the 
Severn,  but  at  the  point  from  which  tho  water  would  have 
had  to  bo  taken  the  surface  is  only  45  ft.  above  soa.lcvel,  or 
486  ft.  below  tho  llonument-lane  reservoir.  Thus  a  largo 
outlay  in  engines,  filter. beds,  Ac,  wouhl  have  been  required, 
and,  in  addition,  the  water  was  greatly  oontaminated.  The 
basin  of  the  Tame  received  favournblc  consideration,  but 
Sir  Robert  Rawlinson,  reporting  in  1871 — Sir.  Mansergh  and 
Mr.  Lawson  being  associated  with  him — said  that  "of  the 
1,600  acres  forming  the  watershed,  a  large  proportion  is 
cultivated  land  of  considerable  value,  and  tho  area  is  dotted 
all  over  with  farm  houses  and  buildings,  A  very  small  ]ior- 
tion  of  this  gathering  pr(iun<l  rises  to  a  greater  elevation 
than  1,000  ft.  above  medium  high-level.  This  source  would, 
it  is  estimated,  yield  only  i;(l,(KKl,0()0  gallons  a  dav.  so  that  it 
would  require  to  be  supplemented  >rith  the  supply  0/  tho 
next  river  we  come  to  as  we'Jtravel  westward,  the" Ithon,  a 


tributary  of  tho  Wyo."  Of  tho  Ithon  tho  rojjort  stat^l  "  tha 
it  is  too  low  an  elevation,  and  time  if  it  were  taken  tho 
suliome  would  entail  tho  sabmorsion  and  destruction  of  the 
somewhat  important  villn^^u  of  Llanddewi-ystradenny."  The 
watershed  ha.s  an  area  of  2»J,100  acres,  a  largo  pro|v)rtion  of 
which,  however,  is  cnltivutod  and  intorsectefl  by  numorou? 
roads,  so  that  for  these  and  other  reoaons  it  wa«  considered 
unsuitable  as  a  source  of  supply.  Next  oomoa  tho  valley  of 
tho  Wye  itself,  giving  a  gatliering  ground  of  alxiut  13,800 
acres,  tho  greater  part  being  moimtain  iKisturo  and  only  a  small 
portion  eultivntod.  The  objection,  however,  is  that  it  would 
bo  nocOBBttry  to  go  a  considorablo  distance  up  stream.  As  wo 
have  mentioned,  Mr.  .Mansergh  was  associated  with  Sir 
Itobort  Kawlinson  in  this  investigation  a  quarter  of  a  coHtory 
ago,  and  he  strongly  supported  a  gathering  ground  nearer 
iiirmingham.  This  was  tho  basin  of  the  Klan  and  Cluerwen 
(clear-white)  streams,  which  unite  at  Nantgwyllt,  where  the 
combined  river  takes  the  name  of  the  Elan,  afterwords 
emptying  itself  into  the  Wyo,  7  or  8  miles  higher  up  than 
the  Itliou.  The  recommendation  then  made  seems,  however, 
to  have  been  lost  sight  of,  and  it  was  not  until  Mr.  Mansergh 
was  again  called  in,  many  years  later,  and  repeated  his  recom- 
mendation that  it  was  ultimately  adopted.  Thus  the  original 
suggestion  wils  that  of  Mr.  Mansergh,  who  had  become 
acquainted  with  tho  capabilities  of  the  watershed  while  en- 
gaged upon  the  .Mid-Wrdes  Ifailway  eightycars  l»eforo  ho  wa^ 
associated  with  Sir  Rolwrt  li  iwlinson  in  the  preparation  of 
tho  re[H)rt  to  the  iiirmingham  Corporation  in  1871. 
THK    NEW   SOUKCE   OF   SfPPLT. 

The  more  the  proposed  new  source  was  examined  tho 
more  it  seemed  to  fulfil  all  the  necessary  conditions  and  form 
an  ideal  watershed.  In  the  re|>ort  of  .Sir  Robert  Rawlinson 
and  Mr.  Mansergh  the  watershed  is  spoken  of  as  follows  :  "  It 
is  very  much  superior  to  those  before  doscriliod,  and,  in  fact, 
nothing  better  can  bo  found  in  tho  country,  nor  could  better 
be  desired."  The  gathering  ground  contains  45,000  acres  or 
70  Btpiure  miles,  with  an  elevation  varying  from  800 ft.  to 
2,100  ft.  above  the  sea-level.  It  is  situated  in  Cardiganshire 
and  Radnorshire,  80  miles  duo  west  of  Birmingham.  It  con- 
sists of  wild  moorland,  and  the  whole  po|>atation  on  it  has 
been  ascertained  not  to  exceed  180  in  number.  Those  who 
were  present  on  Saturday  had  an  excellent  opportunity  of 
observing  tho  absence  of  population  and  cultivation,  and  tho 
consequent  absence  of  pollution.  Except  for  those  engaged 
on  the  works  the  watershed  would  be  practically  a  solitude. 
Dr.  Hill  has  reported  as  follows  on  tho  quality  of  the  water: 
"  It  is  a  pure  aud  most  excellent  water  for  all  practical  pur- 
poses, domestic  and  otherwise,  and  shows  wliat  may  Ijo  con- 
sidered absolute  freedom  from  animal  pollution,  while  i's 
great  softness  is  a  strong  economical  recommendation,  both 
as  regards  cooking  and  washing,  to  say  nothing  of  boiler  use 
and  industrial  applications  in  general."  -Mr.  Thomas  Bai-clay, 
to  whoso  littlo  work,  entitled  "  The  Future  Supply  of  Bir- 
minghnn\  *'  we  havo  to  express  our  indebtedness,  caused 
several  analyses  bo  made  under  varying  conditions  in  the 
laboratory  of  the  firm  of  which  ho  is  a  member  and,  compared 
it  with  other  samples  of  moorland  waters,  including  that  of 
Loch  Katrine,  which  sujiplies  Glasgow  and  that  of  Vymwy, 
from  which  Liverpool  is  supplied.  His  conclusion  is  th'\t 
the  Elan— or  as  it  is  sometimes,  but  less  correctly,  called. 
Rhayader — water  is  undoubtedly  first-class  and  among  the 
best  in.tho  United  Kingdom  for  purity  and  general  sui'- 
ability  for  a  town's  supply.  -V  table  prepared  by  Mr.  Bar. 
clay,  showing  tho  results  of  analyses  of  about  sixty  samples, 
shows  that  the  Rhayader  water  is  very  similar  in  quality  to 
tho  now  supply  for  Liverpool,  and  that  from  Loch  Katrine 
for  Glasgow.  Like  tho  latter,  it  is  free  from  nitrates  and 
nitrites,  while  the  total  solids  amount  only  to  5  grains  |>or 
gallon.  The  hardness  is  1'8,  as  against  21'5  and  13'2  resjwct- 
ively  in  the  case  of  the  two  present  sources  of  supply — ivella 
and  streams.  Mr.  Barclay  combatted  tho  opinion  that  a  hard 
water  is  better  than  a  soft  water  for  a  town's  supply,  an 
opinion  based  upon  tho  supposition  that  the  drinking  of  soft 
water,  owing  to  deficiency  in  lime  salts,  ])roduce3  rickets  in 
children.  'This  is  an  objeotion  with  which  Mr.  Barclay  dealt 
fully,  but  it  is  one  into  which  we  need  not  enter  hero.  Xa 
our  readers  aro  aware,  the  objection  is  one  which  has  been 
strongly  urged  against  the  Loch  Katrine  water,  and  certainly 
it  may  be  doubted  if  rickets  has  even  prevailed  to  so  gn>at 
an  extent  in  any  city  as  in  fJlasgow.  The  complaint,  how- 
ever, has  been  almost  exclusively  confined  to  children  of  tho 
artisan  and  poorer  classes,  and  there  is  a  general,  and,  in 
our  opinion  a  well. founded,  disposition  to  attribute  tho  dis. 
ease  more  to  inadequate  nourishment  than  totho  comi>o5ition 
of  tho  Loch  Katrine  water.  Among  well-fed  childron  of  tho 
bettor-class  in  Glasgow  the  disease  has  been  practically  un- 
known. 

Those  who  were  present  on  Satnrday  need  not  bo  told  tlmt 
tho  nature  of  tho  wntei'she<l  is  all  in  favour  of  an  cxocllont 
water.  What  little  peat  there  is  on  the  rocky  surf.ice  will 
probably  bo  removed  for  the  most  part  in  the  con»truction  of 
tho  reservoirs,  for  the  formation  of  which  the  valleys  are  re- 
markably well  adapted  by  nature.  With  tho  exception  of  a 
very  small  portion  of  land  under  cultivation  and  a  small  lend 
mine  employing  about  thirty  men,  very  high  up  in  tho  hills, 
the  moorland  waste  has  been  tenanted  oidy  by  n  few  sheep 
farmers  and  their  flocks.  .\  site  better  adapted  for  the  pur- 
l>ose  it  would  be  difficult  to  imagine,  and  there  is  tho  further 
and  almost  incalculable  ndrantago  that  there  is  litllo  or  u» 


258 


THE    SURVEYOR  AND   MUNICIPAL 


[September  3,  1897. 


probability  of  an  increase  of  the  iiopulat.jon  or  cultivation  of 
the  watershed  likely  to  canse  any  deterioration  in  tlie  quality 
of  the  water.  The  question  of  quality  having  been  Batisfac- 
torily  settled,  there  remained  tlie,equally  important  question 
of  quantity.  Was  the  waterslied  likely  to  yield  sufficient 
water  to  justify  the  enormons  e.xpenditiu'e  iuvolved  in  bring- 
ing it  from  Cardifranshire  to  Birmingham,  a  distrtnce  of 
80  miles?  The  authorities  considered  it  to  be  their  duty  to 
provide  for  a  period  of  at  least  fifty  years  in  advance,  and  it 
■was  estimated  that  bO,000.000  gallons  a  day  was  the  maximum 
which  would  then  be  required  in  dry  weather.  It  is  true 
that  the  Elan  and  Claerwen  arc  smallstreams  running  through 
mountain  valleys,  but  an  observant  examination  of  the  region 
discloses  numerous  fissures  made  by  the  water  in  making  its 
way  into  the  hollows  of  tlie  valleys,  while  the  hills  rise  to 
over  2,000ft.  above  sea-level,  so  that  the  seeming  shallowness 
and  narrowness  of  the  streams  matter  little  and  are  more 
than  neutralised  by  other  factors.  The  water  rushes  down 
the  steep  sides  of  the  valleys  so  rapidly  and  with  so  little 
hindrance  that  a  vast  amount  is  carried  down  the  streams 
in  the  course  of  a  single  day.  Then,  owing  to  the  prox- 
imity of  the  mountains  to  the  sea  and  their  height,  the  rain- 
fall in  such  a  di.^trict  is  necessarily  vi'r3'  great.  In  the  year 
IS71  a  rain  gauge  was  set  up  at  Nantgwyllt,  at  the  foot  of  the 
watershed,  and  has  been  regularly  kept  since  then.  Mr.  Man- 
sergh  having  put  the  gaugings  together,  found  that  the  mean 
annual  rainfall  for  the  twenty  years  ended  1889  was  63-78  in. 
As  the  position  of  the  gauge  was  768  ft.  above  sea-level,  and 
as  the  mean  altitude  of  the  watershed  is  about  600  ft.  higher, 
it  was  naturally  expected  that  the  rainfall  ou  the  gathering 
ground  would  be  considerably  higher.  In  order  to  settle  the 
matter  four  rain  gauges  were  placed  in  different  parts  of  the 
area,  and  the  results  have  been  carefully  noted  and  regis- 
tered. On  Saturday  Mr.  Mansergh  informed  the  municipal 
engineers  that  the  meau  annual  rainfall  of  tlie  watershed  was 
68  in.  If  40in.  were  collected  by  means  of  the  storage  reser- 
voirs it  was  estimated  that  that  quantity  would  be  sufficient 
to  supply  all  the  water  required  fifty  years  hence.  We  may 
mention  that  the  rainfall  in  the  watershed  of  the  Blythe  and 
Bourne,  the  present  gathering  gi-ound,  is  only  28in.,  of  which 
from  8  in.  to  10  in.  are  collected. 

These  preliminary  questions  having  been  satisfactorily 
settled,  it  only  remained  to  proceed  with  the  complex  en- 
gineering details  of  this  gigantic  scheme.  We  have  endeav- 
oured to  give  as  concise  an  account  .as  possible  of  the  incep- 
tion of  the  scheme  and  of  thepastand  present  circumstances 
of  the  Birmingham  water  supply  as  bearing  upon  Mr.  Man- 
sers-li's  great  work.  In  our  next  issue  we  shall  give  some  of 
the  chief  engineering  details,  especially  in  connection  with 
the  points  to  which  the  attention  of  the  visitors  was  directed 
on  Saturday.  We  also  hope  to  give  one  or  two  views  of  im- 
portant parts. 


SOME  NEW  PROVINCIAL  HOSPITALS. 

PORTSMOUTH. 
The  fotmdation  stone  of  a  large  hospital  at  Portsmouth  has 
been  laid  by  the  Duke  and  Duchess  of  Connanght.  The 
building  will  consist  of  four  ward  blocks,  with  departments 
for  out-patients,  administration  and  launtby.  At  the  present 
time  two  blocks  only  are  to  be  erected — Blocks  A  and  C. 
The  exterior  of  the  building  will  be  faced  with  the  best  local 
red  kiln  bricks,  with  "quoins"  and  "reveals"  in  a  darker 
cherry  colour,  and  the  hospital  -ivill  be  roofed  with  Bangor 
slates.  There  are  to  be  two  chimneys  on  each  side,  and  a 
fifth  and  sixth  for  the  heating  furnaces  form  an  arch  across 
the  gable  of  the  roof.  The  two  sanitar}'  blocks  are  quite 
distinct  from  the  main  building,  and  are  connected  with  it  by 
corridors  on  each  floor,  with  open  air  spaces  above  and  below. 
The  whole  of  the  building  is  raised,  the  ground  floor  being 
5  ft.  above  the  surface  level,  the  space  underneath  being 
quite  open.  Each  of  the  two  nsw  blocks  is  to  be  in  two 
storeys,  and  will  consist  of  one  main  ward  on  each  floor,  87  ft. 
long  by  28  ft.  wide,  a  small  ward  for  special  cases,  and  a  ward 
kitchen.  To  the  rear  of  the  wards  will  be  the  sanitary  blocks, 
comprising  the  baths,  lavatories,  &c.  In  Block  A,  which 
eventually  will  be  connected  with  all  the  other  wards  by 
means  of  corridors,  there  will  be  a  hydraulic  elevator,  by 
means  of  which  it  will  be  possible  to  convoy  the  patient — bed 
and  all — to  the  operating-room  below.  The  corridors  will 
have  a  dado  of  coloured  glazed  bricks,  and  the  wards  will  be 
plastered  with  seleuite  mortar  finished  witli  Keen's  cement 
and  painted,  while  the  sanitary  blocks  will  be  built  of  cream 
glazed  bricks  throughout.  Each  ward  will  bo  heated  liy  two 
of  Teale's  patent  stoves,  with  descending  flues,  the  smoke 
beingdireoteddownwards  through  the  thickno.'^s  of  the  floor  to 
the  chimneys  outside  the  building.  In  addition  to  these 
stoves,  the  building,  includitig  the  corridors  and  sanitary 
blocks,  will  bo  warmed  throughout  by  hot-water  jupes.  The 
floors  will  all  be  of  fireproof  construction,  and  faced  with 
Venetian  gi-anito  marble  mosaic.  The  fireju-oiif  floors  will  be 
supported  by  rolled-steel  joists,  with  tubular  lintels  resting 
npon  the  lower  flanges.  Over  the  lintels  the  space  will  bo 
filled  np  with  furnace  breeze  concrete,  finished  to  a  smooth 
Biu-face  to  receive  the  mosaic  pavement.  The  main  blocks 
will  be  connected  with  the  existing  building  by  moans  of 
temporary  corridors  ;  and  at  present  it  is  only  intended  to 
build  one  staircase  wing,  which  will  connect  with   Block  A, 


while  a  temporary  wooden  staircase  will  connect  with  Bio  -k 
C.  The  building  will  be  lighted  throughout  by  electricity. 
Each  block  will  be  protected  by  two  lightning  conductors,  and 
each  ward  will  be  in  telephonic  communication  with  the  main 
building.  The  contract  price  of  the  works  is  £19,298.  Mr. 
J.  H.  Corke  is  the  builder,  and  Mr.  C.  W.  Ball  the  quantity 
surveyor.  The  ai-chitects  are  Messrs.  Young  &  Hall,  of 
Bloomsbury. 

ASHBT-DE-LA-ZOUCH. 
The  foundation  stone  of  a  new  cottage  hospital  has  been 
laid  at  Ashby-de-la-Zouch.  The  site  is  at  the  north-east 
corner  of  the  old  cricket  ground  in  Leicester-road.  In  front 
of  the  building  there  will  be  a  verandah,  with  glass  roof  on 
iron  girders  and  skylight  bars;  opening  out  of  this  is  the 
main  door  leading  into  an  entrance  lobby  and  spacious  hall, 
with  staircase  to  the  upper  floor.  Right  and  left  of  the  lobby 
are  doors  opening  into  the  matron's  room  on  one  side  and 
tlie  nurses'  on  the  other.  At  each  end  of  the  hall  are  the 
doors  opening  into  the  female  ward,  and  on  the  left  into  the 
male  ward.  Adjoining  these  are  the  lavatories,  disconnected 
from  the  wards  by  cross  ventilative  lobbies.  The  wards  are 
constructed  for  four  beds  each,  with  a  cubic  capacity  of 
1,200  ft.  of  air  space  for  each  patient,  with  an  occasional 
addition  of  an  extra  bed  or  child's  cot.  On  the  left-hand  side 
of  the  hall  is  the  siu-geon's  and  operation  room,  and  on  the 
right  a  bath-room  and  stores;  from  the  hall  a  central  passage 
leads  to  the  spacious  kitchen  and  offices  and  to  the  back 
entrance.  A  mortuary  will  be  built  on  the  extrcTne  boundary 
of  the  eastern  side  of  the  premises.  The  central  block  will 
be  carried  up  two  storej's,  and  contain  the  three  bed-rooms 
for  the  staff,  and  occasionally  one  may  be  used  for  a  separa- 
tion ward.  The  front  and  sides  of  the  building  will  be  faced 
with  Whitwick  hand-dressed  bricks,  with  stone  dressings, 
ganged  brick  arches,  the  roof  covered  with  Broseley  straw- 
bery-coloured  tiles,  red  cresting  and  finials.  The  plans  and 
specifications  of  the  hosi)ital  were  prepared  by  Mr.  G.  H. 
Lilley,  the  town  surveyor;  and  the  offer  of  Messrs.  W.  M. 
Slater  &  Son,  of  Ashby-de-la-Zouch,  of  £1,04.5,  has  been 
accepted  for  the  erection  of  the  building. 

ISLEWORTH. 
The  Duchess  of  Teck  recently  laid  the  foundation  stone  of 
an  isolation  hospital  for  tins  district.  Provision  is  made  in 
the  building  for  forty-six  beds,  of  which  twenty-two  are  in 
the  large  fever  ward,  twelve  in  the  small  fever  ward,  foor  iu 
an  isolation  ward,  and  eight  in  the  convalescent  ward.  The 
entrance  gates  and  lodges  are  placed  at  the  end  of  the  road 
by  which  the  site  is  approached,  and  a  forecourt  leads  cen- 
trally to  the  administrative  btiildings.  On  the  right,  at  the 
north-east  angle  of  the  site,  and  near  the  entrance,  is  the 
convalescent  home  and  discharging-rooms,  whilst  deeper  in 
the  site  towards  the  north  is  situated  the  small  fever  pavilion. 
The  large  fever  pavilion  is  to  the  left  of  tlie  administrative 
buildings,  and  midway  between  this  and  the  small  fever 
pavilion  is  the  probationary  block.  These  three  pavilions 
have  been  planned  so  that  they  can  be  easily  connected  with 
the  administrative  block  by  means  of  covered  ways,  and  wide 
roads,  for  the  ambulances  lead  from  the  gates  to  these  build- 
ings. At  the  extreme  left  of  the  site  is  placed  the  mortuary 
and  i)Ost-mortem  building,  and  to  the  right  of  this  are  stables, 
laundry,  disinfecting  building  and  the  ambulance  shed.  Each 
pavilion  is  jjlaccd  on  a  raised  platform  or  terrace,  and  1  ft. 
above  this  is  the  general  ground-floor  level  of  each  ward. 
This  will  give  a  slight  slope  all  round  the  pavilion,  and  by 
this  means  security  from  damp  is  obtained.  In  the  fever 
pavilions,  besides  general  wards,  proWsion  has  been  made  in 
separation  wards,  either  for  paying  patients  or  for  acute  cases 
where  separation  from  the  noise  of  a  general  ward  is  neces- 
sary. The  contract  price  is  £13, .598,  which  also  includes  road 
works,  &c.  The  contractors  are  Messrs.  J.  Godson  &  Sons,  of 
Kilburn.  The  architect  is  Mr.  W.  J.  Ansell,  of  Staples  Inn, 
London. 


VanMalismlat  Scarborough.— Lord  Londesborough  writes 

to  'J'lie  Tuna  as  follows:  "I  venture  to  ask  permission  to 
call  public  attention  through  your  columns  to  the  vandalism 
that  is  being  committed  on  the  Castle  Hill  at  Scarborough. 
Some  time  ago,  much  against  the  wish  of  a  large  number 
of  the  inhabitants,  it  was  decided  to  make  a  road  round 
the  base  of  the  Castle  Hill.  These  works  have  now  been 
commenced,  with  the  result  that  the  north  side  is  irre- 
trievably ruined.  Instead  of  the  grand  rugged  rock  to  which 
one  is  accustomed  there  is  now  what  appears  a  monstrous 
rjiilway  embankment.  The  road  will  probably  cost  over 
£100,0(J0,  but  the  ratepayers  are  not,  I  believe,  to  be  al- 
lowed to  drive  along  it  free,  but  are  to  pay  a  toll.  Who 
but  lunatics  would  pay  for  the  privilege  of  driving  by  the 
side  of  a  railway  embankment !  If  the  road  could  liave 
been  made  without  damaging  the  castle,  well  and  good,  but 
it  does  seem  folly — moro  than  that,  a  crime — to  destroy  one 
of  the  principal  attractions  of  Scarborough  and  its  greatest 
beaitty." 

A  flume,  or  water  channel,  on  trestles  has  been  con- 
structed iu  California,  for  bringing  water  from  the  mountain 
lake  to  the  city  of  Sau  Diego.  Tho  flume  is  built  of  redwood, 
and  9,000,OUO'  ft.  were  used  in  building  it.  There  are  315 
trestle  supports  and  eight  tunnels  from  end  to  end— a  dis- 
tance of  35'-|  miles. 
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XII.     DUSTING  AND  SCAVENCINC  IN  THE  METROPOLIS. 


In  Novcmlier,  ]S9(i,  Mr,  .1.  Husli  Dlx.iu,  eii(,'iiiu<'i-  uiiJ  mr- 
Veyor  to  tlii>  Slimitiitch  Vistry,  waa  instruoteil  by  tliiit  lioily 
to  consider  tlie  finestiuii  oi'  the  rooiyaniHalinri  of  tin*  duHtiiii^ 
nnii  soavonj^ino;  (It'partmi'iit,  aiid  to  ronferwilli  llii;  «iirvfyoi-s 
of  otiier  |i!>i-islies  u|ion  tlio  suliji'ct,  ami  iilxii  to  rejioit  to  Ihi" 
UiiBtinuj  ami  SoaviniriMf^  CoMjirjiil'Mi  al  his  oirlii'.Ht  ooiivciii- 
ence  as  to  how  tlic  work  shonlil  he  ilmio  iinilur  his  siipt'ivi-'ioii. 
The  report  waa  recontly  isnneil,  ami  the  giiliilance  of  it,  which 
we  now  present,  will  no  doubt  ijit  pern^ed  with  intornst  liy  our 
t'aders. 

rr.EAxsixG  AXf)  scavkxoixo. 
At    present    the    oIennsin<r    and    araven^^inj^  work    is  only 
arried  on  in   the  jiarisli  of   St.  Leonard,  Shoreditch,  by  day, 
he  machine  broouis  coniineneinfr  at  4  a  m.  and  workini;  until 
Htl  p  in.,  and  the  scaven^'ers  workincr   liplween  the  hours  of 
a.m.  nn^l  fj  p-ni.     The  pari.sh   is  divided  into  I  «•()  sections, 
ne  east  and   the  other  west  of  a  lino  drawn  nlon^r  the  east 
do  of  Whitinore-rond,  lloxton-streot  to  Pimlico-walk,  thence 
nnif  the  we^■t  side  of  lloxton-slivet,  Cnrlain-road,  sonlh  bide 
f  \V()rship-street    to  Shnreditch    Hi^h'Street.     One  foreman 
8  employed  for  each  peetion.     The  i-aetern  section  has  a  total 
ongtii  of  about   3+,3I.5   yar.ls   of    streets,   roads,   courts  and 
lleys,  with  an  area  of  about  377.!>H7    sipiare  yards,  equal  to 
bout  7S  0!t  acres  to  be  cleanseil.      'i'he  number  of  men  now 
mployed  on  this  section  is  :  One  foreman,  nineteen  sweejier?, 
wo  gullymen,  four  to  ten  eannen  (the  number  varies  accord- 
ng  to  weather  and  amount  of  slop)  ami  three  machine  men. 
Tlio  foreman  receives  333.  per  week  as  wazes,  and  no  over- 
time is  allowed.     His  working  hours  are  from  5.3t)  a.m.  to  5 
p.m.,  ho  being  required  to  be  at  tlie  depot  half  an    hour   pre- 
vious to  the  men  in  the  mornin*?,  and  to  book  the  time  of  the 
men  as  they  arrive.      His  .Suml.'iy  duty  is  from  0.30  a.m.  until 

I  p  m.  The  westeru  section  lias  a  total  length  of  about 
36,05K  yards  of  streets,  &c.,  with  an  area  of  about  3i»'.),835 
square  yards,  equal  to  about  82  61  acres  to  bo  cleansed.  The 
immbor  of  men  employed  in  this  section  is:  One  foreman, 
twenty-two  sweepers,  two  f^ullymen,  live  to  twelve  carnieti 
(the  number  varies  accordini^  to  weather  and  amount  of  slop, 
as  before)  and  three  machine  men.  The  wapes  and  duties  of 
the  foreman  of  this  section  are  the  same  as  in  the  other. 

The  footways  and  all  passaf^e.",  side  couits  and  alleys  on 
each  side  of  the  several  streets  are  cleansed  at  the  s;une  time 
as  the  carriuf^eway  of  the  main  t horou).'hfaro.  In  each  section 
the  full  Btrenwth  of  the  gaiigon  leaving  the  depot  commences 
at  once  on  the  main  arteries  of  trattu'  and  njai-ket  places. 
After  breakfast,  and  as  soon  as  the  above  woi*k  has  been  coni- 
pleted,  Iho  men  are  divided  up  into  eight  smaller  ganfrs  of  from 
two  to  live  men,  and  sent  off  to  the  remaining  streets,  which 
are  eloansed  in  some  cases  daily,  in  others  less  freijuenl  l\-, 
according  to  their  situation  and  importance.  None  of  I  lie 
streets  in  the  parish  ai'e cleansed  more  than  onco  daily,  except 
Hoxton-slreet  (market  portion),  (ioldsmith'srow  and  Nile- 
street,  which  are  swept  twice  on  Sunday,  after  market  time. 
The  amount  of  wages  now  paid  (o  the  scavengers  is  as  follows: 
Sweepers,  2-ls. ;  gullymen,  25s.  lid. ;  carmen,  2os. ;  and 
machinemen,  269.  6d.  At  present  the  total  areas  and  lengths 
of  the  different  kinds  of  paving  are  ns  follows  :  Stone  |)itcliing, 
200,989  square  yards  in  area  and  15  miles  1)74  yards  in  lengih  ; 
macadam,  269,439  square  yards  iii  are:iand  20  miles  458  yards 
in  length  ;  asphalte,  7,222  sipiare  yards  in  area  and  1  mile 
3K4  yards  in  length;  wood,  12,046  sciuare  yards  in  area 
and  1,353  yards  in  length;  passages,  courts,  Ac.  (mostly  of 
York  stone),  8,857  square  yards  in  area  and  2  miles  624  yards 
in  length.  This  gives  a  total  mileage  of  39  miles  1,733 yards. 
Tt  may  bo  noted  that  when  the  men  become  divided  up  into 
small  gangs  a  projier  supervision  by  the  one  foreman  over 
all  is  rendi'i-ed  extremely  ditlicnit  and  the  men  are  left  to 
themselves  to  a  gre:it  extent. 

HKCOMMKNIIATIONS  ON  CT.EANSI  N(;   ANTl  SCAVKNGlXd. 

In  Mr.  Dixon's  opinion,  if  the  work  was  proceeded  with  in 
accordance  with  an  arrangement  which  provides  for  a  night 
gang  to  eloan.se  that  part  of  the  parish  nearest  the  Citv,  and 
if  the  men  in  this  gang  were  placed  under  the  control  of  a 
competent  and  trustworthy  foreman,  and  siibdividol  into  four 
sections,  each  under  a  w<irkinir  gangiT,  the  work  would  bo 
done  sati8f;ictorily  and  conxcniently.  Krom  the  above  par- 
ticulars, showing  approximately  the  present  work  dime  and 
the  average  time  occupied  thereon,  it  appears  that  under  this 
arrangement  the  streets  would  constitute  an  area  of  about 
350,208  sc|uaro  yards  to  be  ilealt  with,  and  would  occn[iv  a 
gang  of  twenty  men,  assisted  liy  ma<'liine  brooms  as  at  presi'nt, 
for  nine  and  a  half  hours,  which  is  the  length  of  the  present 
working  day.     Thus  the  machine  brooms  coidd  be  sent  out  at 

II  p.m.  anil  the  gangs  commence  at  12  p.m.,  and  work  thriuigh 
the  night  until  4  a  in  ,  when  they  wuulil  have  an  interval 
until  4.30  a.m.,  iinil  bo  prepared  to  start  out  again  lufore  Iho 
arrival  of  the  day  men  and  continno  until  10  a.m.,  nwiking 
iho  nine  and  a  half  hours  in  all.  The  horses  and  vans  ac- 
companying tlio  night;  gang  could  bo  kept  on  working  (with 
fresh  drivers)  with  the  day  men,  us  tho  state  of  the  roads 
required,  and  thus  enable  a  larger  amount  of  work  (of  which 
tho  horses  are  capable  in  comparison  with  the  men)  to  be 
got  out  of  thorn   instead  of  standing    in    the  stable,  and    of 


ni:iking  further  use  of  thu  vans,  the  number  of  which  uudur 
the  present  arntngement  is  insutticieiit  incoijii  with  the  amount 
of  sweepings  to  be  removed. 

Tho  proposal  <if  tho  vice-chairman,  Mr.  E.  J.  Wakeliug, 
that  the  parish  should  be  divided  into  two  ilistricts — eastern 
and  wtiSleru — each  being  sub-dividi-d  into  two  sections,  and 
I  lie  streets  not  dealt  with  by  night  lieing  done  by  day  work, 
Mr.  Dixon  considers  mii;ht  well  be  followed.  Kach  sectiou 
would  then  bo  cleansotl  by  a  gang  under  the  immediate  COD- 
trol  <if  a  working  tr-inger,  who  w'ould  be  also  roipiired  to  carry 
a  broom  and  bo  held  responsible  for  tho  conduct  of  tlio  mou 
comprising  his  gang  and  for  tho  slate  of  the  roads  in  his  sec- 
lion  to  tho  foreiium  of  the  eastern  or  western  ilistrict,  as  the 
case  might  be;  these  latter  being  resfionsiblo  to  a  general 
street  inspector  over  tho  whoh-,  anil  being  required  to  meet 
bim  at  v:irious  points  in  their  di'irirts  during  the  day.  In 
case  of  mow  each  ganger  would  also  be  required  to  have  his 
jiarticular  section  cleared.  Keferring  again  to  tho  above 
particulars  respecting  the  present  work  done  and  the  average 
time  occupied  thereon,  it  is  |)oinlcd  out  that  the  streets  that 
would  be  scavenged  by  day  nccoriliuL'  to  this  last  orrnnge- 
nieni  would  comprise  an  are:i  of  about  427,614  Fqiiare  yards. 
This  would  be  divided  up  into  tho  four  sections  as  suggested. 
The  total  number  of  scavengers  projjosed  is  thirty-seven  in- 
stead of  the  forty. ono  now  employed,  which  would  allow  of 
four  men  being  kept  on  as  orderlies.  As  already  mentioned, 
a  street  inspector  should  bo  eini»loyed  during  tho  full  work- 
ing hours  of  tho  day  men,  for  the  general  supervision  of  the 
work  and  conduct  of  tho  several  gangs,  to  chock  tho  time,  &c. 
This  inspector  would  be  required  to  attend  to  all  complaints 
received  as  to  the  work,  and  to  make  a  daily  report  to  the 
wharf  manager  as  to  the  number  of  men  employed  in  the 
several  gangs,  to  arrange  for  the  washing  and  cleansing  of 
the  wood-paved  or  as)>halted  streets  when  so  required,  to  be 
responsiblo  for  the  work  of  any  street-orderly  men  that  are 
emjiloyed,  and  to  attend  to  anil  report  upon  all  other  matters 
appertaining  to  or  affecting  the  work  of  scavenging  and 
cleansing.  In  tho  main  thoroughfares  cleansed  by  night  Mr. 
Dixon  considers  it  would  be  advisable  to  employ  a  sufficient 
number  of  orderly  men  with  barrows,  to  clean  up  generally 
the  garbage  and  waste  paper  during  the  day,  w  hich  give  the 
streets  sncli  an  untidy  appearance  and  conveys  the  impres- 
siim  they  havo  not  been  swept.  These  men  should  be  further 
required  to  keep  the  crossings  and  wood  or  asphalte  pave- 
ments sanded,  as  may  be  found  neces.sary  for  the  trallic  in 
High-street,  Wilson -street,  Paul-street  and  l.eonai'd-street,  and 
they  would  work  under  the  immediate  supervision  of  the 
general   inspector. 

Ill  Mr.  Dixon's  opinion,  the  cleansing  of  street  gullies 
sliouKl  be  unilert;iken  by  night  by  a  separate  gang  under  a 
working  g:inger,  who  would  be  responsible  to  tho  general 
night  foreman  for  tho  work  done  and  bo  required  to  report  to 
him  the  number  and  position  of  the  gullies  attended  toeach  night. 
There  are  at  present  some  2,050  gullies  to  cleanse  in  the  pariah, 
and  a  gang  of  four  men  besides  the  ganger  should  be  employed 
on  tho  periodical  cleansing  of  them.  Tho  practice  of  sweeping 
any  debris  down  the  sewer  gr:itiiigs  and  gullies  cannot  be  too 
strongly  deprecated.  On  uioro  than  ono  occasion  the  sewers 
have  become  choked  up  on  that  account  alone,  and  the  vestry 
have  been  put  to  great  expense  in  I'liaring  out  the  deposit  iu 
such  sewers.  Whatever  other  iinantity  may  have  been  carried 
beyond  the  parish,  by  reason  of  tho  rapiil  and  abundant  How 
in  tho  si'wers,  has,  of  course,  when  it  roaches  the  outfall  to  bo 
dealt  with  there,  involving  the  county  council  in  greater  ex- 
pense for  treatment,  and  consequently  increasing  tho  general 
rates.  In  wet  and  slojipy  weather  tho  amoniit  of  dirt  that 
gets  washed  :ind  drained  off  into  the  gullies  is  more  than 
sutlicient  at  times  to  ;i]low  llu-  gullies  to  carry  off  tho  water 
freely  from  the  clumiiels,  and  will  keep  the  proposed  number 
of  live  gullymen  fully  occupii»d  to  atleiul  to  them,  especially 
as  the  type  of  double-trapped  iron  gully  now  adopted  can  so 
easily  become  choked  up. 

In  bad  weather  the  want  of  a  siiflicii  lit  number  of  slop 
vans  makes  it  an  impossibility  to  ciqie  with  the  removal  by 
proper  mesns  of  tlie  great  accumulation  in  the  channels 
after  sweejiing.  When  the  vestry  comnicncod  this  work 
themselves  many  of  the  vans  they  then  n*quired  were  not 
now,  and  it  has  now  boconio  necefsaiy,  through  wear  ond 
tear,  to  bo  constantly  re)wiring  them,  and,  in  consequence,  it 
is  seldom  that  they  can  all  bo  in  use  at  one  time.  Mr.  Dixon 
advises  that  at  least  three  new  vans  should  bo  purchased,  al, 
no  matter  what  mii\  be  decided  upon  in  the  arrnngemontof 
tho  cleansing,  until  tho  number  of  vans  is  increased  n  satis* 
factory  removal  of  tho  slop  is  impossible. 

IIUST    COI.I.KI  TIOX. 

.\fter  having  fully  reported  on  cleansing  and  scavenging, 
Mr.  Dixon  goes  in  to  speak  utHUit  the  present  arrangement  of 
the  work  of  dust  collection.  The  system  adopted  is  a  general 
weekly  collection,  but  this  is  supplemented  by  a  moro  fre- 
quent, and  in  some  cases  daily,  collection  of  the  dust  and 
trade  refuse  from  the  public  bins  (of  which  there  are  about 
eighty),  model  dwellings,  and  those  shops,  warehouses,  tc, 
for  which  a   constant   removal  is   lUH-essilnlod.     The  work   is 
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proceeded  with  by  day,  between  the  lionrs  of  6  a.m.  aud 
5  p.m.,  except  Satiu'days,  when  it  is  stopped  at  2  p.m.,  by  an 
average  number  of  sixteen  carriers  .and  sixteen  carmen  with 
horses  and  vans,  fourteen  of  whoin  are  employed  in  tlie  col- 
lection of  ordinary  refuse,  and  two  for  the  trade  refuse,  under 
the  direction  of  an  inspector,  A  card,  marked"  D."  has  been 
circulated  anioncr  all  occupiers  of  premises,  with  fall  instruc- 
tions thereon  as  to  the  particular  day  un  which  the  men  will 
collect  the  refuse  in  the  VJirio^ls  parts  of  the  parish,  which 
for  this  purpose  has  been  divided  into  six  districts ;  and  where 
a  removal  of  dust  is  desired  the  card  is  placed  in  the  window 
by  the  occupier  for  the  dustman  to  see.  The  districts  are 
again  split  up  into  fourteen  beats,  to  which  the  same  dust- 
men are  regularly  sent,  and  a  sufficient  day's  work  allotted 
to  keep  them  fully  employed,  ami,  according  to  the  distance 
of  the  beat  from  the  sliont,  a  fixed  number  of  loads  is  required 
to  be  gathered.  In  the  principal  business  thoroughfares  a 
special  notice  has  been  circulated  reqniriug  boxes  or  pails 
containing  the  dnst  from  the  shops,  &c..  to  be  placed  out  on 
the  footway  each  day  by  8  a.m.  for  the  daily  collection.  The 
trade  refuse  is  cleared  at  the  rate  of  5s.  6d.  per  ton  netl  cost; 
and  while  one  van  is  deputed  to  make  a  constant  collection  of 
these  larger  accumulations,  another  is  engaged  collecting 
smaller  quantities  at  the  rate  of  2d.  per  basket.  The  in- 
spector is  authorised  to  call  upon  any  odd  men  and  to  requisi- 
tion any  extra  horses  and  carts  that  may  be  necessary  from 
time  to  time  to  cope  with  the  constantly  fluctuating  quantities 
of  refuse  to  be  removed,  or  in  the  event  of  the  work  of  dust 
collection  getting  into  arrears  through  the  services  of  these 
men  being  required  to  assist  in  slop  or  snow  removal  or  other 
work  of  scavenging  emergency.  The  shoots  are  at  the 
vestry's  wharf  in  Kingsland-road,  where  the  refuse  is  barged 
away  at  the  rate  of  3s.  2d.  per  ton  ;  and  at  the  Spitalfields 
goods  depot  of  the  Great  Eastern  Railway  Company,  abotit 
a  mile  distant  from  the  nearest  boundary  of  the  parish,  from 
whence  it  is  removed  in  trucks  at  the  rate  of  2s.  6d.  per  van 
load.  One  of  the  vestry's  men  is  employed  at  the  last-named 
shoot  to  check  the  loads  and  to  trim  the  refuse  into  the 
trucks.  This  double  arrangement  of  shoots  enables  the  whole 
of  the  collection  of  sweepings  and  dust,  amounting  to  some 
37,430  tons  per  animin,  to  be  disposed  of  by  rail,  should  the 
canal  become  blocked  by  ice  or  otiier  circumstances. 

The  twelve-coll  destructor,  which  is  now  being  completed, 
will,  it  is  estimated,  be  capable  of  dealing  with  the  dust  to 
the  extent  of  20,000  tons  [jcr  annum,  and  thereby  do  away 
with  any  further  necessity  for  a  shoot,  except  for  the  disposal 
of  some  of  the  clinker  resulting  from  the  cremation.  No 
alteration  to  the  arrangement  for  the  collection  of  the  refuse 
will  be  required  wheu  it  is  to  be  taken  to  the  destructor 
station  instead  of  to  the  railway  depot  or  wharf,  although 
more  carting  will  be  entailed  in  having  to  remove  the  clinker 
afterwards.  The  inspector,  who  is  held  responsible  for  the 
work  and  time  of  the  men,  is  also  requii-ed  to  make  out  all 
receipts  from  the  carmen's  books  for  the  removal  of  refuse 
at  2d.  per  basket,  and  besides  delivering  the  quarterly  ac- 
counts for  trade  refuse,  to  collect  the  moneys,  amounting  to 
about  £400  per  annum,  for  the  accountant.  He  attends  to 
complaints  regarding  7ton-retnoval,  and  checks  the  trade 
refuse  accoutits  with  the  clerk,  this  latter  wc>rk  having  to  be 
done  by  overtime  after  5  ]).m.  In  case  of  snowfalls  he  is  also 
required  to  assist  in  the  removal  of  the  snow  from  the  streets. 
The  wages  now  paid  to  men  employed  under  the  inspector 
are  as  follows :  Carriers,  24s,  per  week  ;  carmen,  25s.  per  week ; 
aud  tallymen  at  the  railway  depot,  25s.  6d.  per  week. 

REC0.MMKND.\T10NS    .\S    TO    IJUST   COLLECTION, 

Mr,  Rush  liixon  s.ays  that  the  system  now  in  use  seems  to 
answer  satisfactorily  and  might  well  be  continued ;  but  there 
is  evidence  of  n  want  of  proper  supervision.  In  his  opinion 
it  is  practically  impossible  for  one  insiiectcu'  to  devote  suffi- 
cient time  to  the  control  of  the  men  while  ho  has  to  collect 
such  a  sum  as  £400  per  annum  for  the  accountant,  keep  his 
books  properly  entered  up,  and  attend  to  complaints,  as  he  is 
now  required  to  do.  Should  the  dusting  inspector  be  absent 
at  any  time  through  illness  or  any  other  cause,  his  men  would 
be  left  to  their  own  control.  Mr.  Dixon  therefore  suggests 
chat  an  assistant  inspector  be  emphiyed  to  assist,  under  the 
inspector's  instructions,  in  the  daily  arrangement  and  super- 
vision of  the  work,  and  on  cniergeuey  to  be  able  to  assume 
temporarily  the  chief  position  ;  aud,  further,  that  the  dusting- 
inspector  should  be  relieved  of  the  collection  of  any  moneys, 
except  the  2il,  baskets  owing  to  the  vesti-y  f<n-  the  removal 
of  trade  refuse.  This  work,  Mr.  Oixon  considers,  should  be 
arranged  for  and  done  by  tlie  accountant's  department.  The 
daily  collection  from  the  publio  dnst-liiiis  and  boxes  in  the 
main  streets,  he  further  suggests,  shmdd  be  ])rocucded  with 
the  first  thing  each  morning,  so  as  to  be  completed  by  break- 
fast time;  and  another  notice  should  bo  issued  urging  the 
tradespeople  to  use  more  suitable  receptacles  for  their  refuse, 
and,  instead  of  placing  them  out  on  the  footpath,  to  keep  them 
within  their  premises  for  the  men  to  carry  out  ns  early  as  pos- 
sible in  the  morning,  after  which  round  a  collection  would  not 
bo  made  in  those  streets, 

STREET     WATKKIKO. 

Following  Mr.  Dixon's  remarks  on  duat  collection  are  a  few 
statements  respecting  street  watering.  Watering  of  the 
parish  has  been  undertaken  when  fmind  nece.'isary.  Fifteen 
vans  are  provided,  and  the  work  during  the  past  two  seasons 
has  been  supervised  by  a  special  foreman  engaged  during 
that  time  at   a  salary  of  30s,   per  week,     A  temporary  ap- 


pointment of  this  nature  is  not  regarded  as  satisfactory.  The 
main  thoroughfares  are  watered  twice  and,  when  required, 
three  times  daily,  and  the  rest  of  the  streets  are  treated  as 
frequently  as  possible  ^vith  the  staff  at  hand.  The  iTien 
reqtiired  for  this  purpose  are  drawn  from  the  scavenging. 
The  watei'  is  obtained  front  the  East  London  Waterworks  and 
New  Hivor  Company's  mains  by  means  of  stand-posts  at 
various  points  in  the  parish.  On  account  of  the  scarcity  of 
water  in  the  company's  reservoirs  last  summer  a  notice  was 
sent  to  the  vestry  by  the  East  London  Water  Company  re- 
stricting the  supply,  btit  no  alteration  in  the  arrangements 
were  made  except  to  direct  that  the  water  should  be  ob- 
tained from  the  New  River  Company's  stand-posts  should 
the  East  London  Water  Company's  supply  fail  altogether. 
Disinfectants  are  mixed  in  the  water  spread  on  various  main 
streets  when  considered  desirable, 

RECOMJIiSNDATIONS    ON    STREET    WATERING, 

During  the  last  season  very  few  reasonable  complaints 
were  received,  and,  in  Mr,  Dixon's  opinion,  this  is  sufficient 
proof  that  the  work  has  been  done  fairly  satisfactorily  so  far 
as  existing  arrangements  wottld  allow ;  but  should  the  pro- 
posed system  of  scavenging  be  adopted  there  would  be  no 
necessity  for  a  special  watering  foreman  to  be  engaged,  as 
this  work  could  be  arranged  for  and  done  by  the  section  fore- 
man under  the  direction  of  the  general  street  inspector,  who 
would  be  guided  by  a  plan  showing  the  position  of  the  stand- 
posts,  &c.,  in  the  various  sections.  The  vans  when  jiot  in 
use  stand  out  in  the  open  air  throughout  the  worst  part  of 
the  year,  which  is  found  to  be  most  harmful  and  depreciating, 
and  necessitates  a  large  amount  of  special  attention  in  the 
way  of  painting,  &c.,  before  they  can  again  be  used  at  the 
begiuning  of  the  season.  For  watering  the  streets  in  front 
of  the  brooms  in  dusty  weather,  Mr.  Dixon  intimates  that  at 
least  two  of  the  vans  should  have  the  spreaders  ^lightly 
altered,  so  as  to  throw  a  light  and  wider  spray, 

SUCiGESTIONS    AS    TO    DEPOT, 

Before  concluding  his  report  Mr,  Dixon  gives  some  sugges- 
tions as  to  a  depot.  He  says  the  present  accommodation  for 
the  horses  is  insnfficient,  and  there  is  no  proper  means  of 
isolating  sick  horses.  Should  any  infectious  outbreak  occur, 
the  position,  would  be  a  most  serious  one.  He  therefore 
suggests  that  the  scheme  for  the  building  of  the  new  work- 
shops, tic,  for  which  the  plans  prepared  by  him  have  already 
been  considered  by  the  committee,  be  proceeded  with  with- 
out further  delay.  This  scheme,  besides  stabling,  &c.,  also 
provides  for  covered  storage  for  the  water-vans  when  they 
are  not  in  use  ;  and  the  proposal  to  lift  them  up  to  the  top 
storey  of  the  new  bnilding  would  enable  the  space  now 
occupied  as  a  standing  ground  for  vans  to  be  utilised  to  great 
ad\-antago  for  other  purposes.  With  respect  to  the  wharf 
manager,  Mr.  Dixon  recomuiends  that  his  authority  be  ex- 
tended, so  that  in  ordinary  matters  concerning  the  general 
working  of  this  department  he  may  be  empowered  by  the 
surveyor  to  act  as  his  deputy  within  the  depot,  except  as 
regards  the  discharge  of  ^vorkmen  ;  that  before  taking  on 
extra  men  for  any  work  a  requisition  shall  be  made  to  and 
the  consent  tirst  obtained  of  the  wharf  manager  for  same ; 
that  he  shall  keep  a  time-book,  in  which  the  clerks',  in- 
spector's, foremen's,  mechanics'  and  yardmen's  time  of  com- 
mencing aud  leaving  work  are  to  be  entered  each  day  ;  that 
he  be  required  to  furnish  the  surveyor  each  morning  with  a 
statement  showing  the  time  and  the  number  of  men  em- 
ployed in  the  various  gangs  sent  out  that  day ;  and  also  be 
required  to  attend  all  the  meetings  of  the  committee,  as 
well  as  submitting  the  report  as  at  present.  Referring  to 
book-keeping,  Mr.  Dixon  thinks  that  the  present  system  aud 
the  arr.angements  for  keeping  the  time  of  the  workmen  each 
day  by  the  several  foremen,  and  the  tot.alling  up  of  same  at 
the  end  of  each  week,  is  a  simple  and  satisfactory  one.  But 
he  suggests  that  the  wharf  manager,  besides  countersigning 
the  several  time-books,  should  also  be  required  to  check  over 
the  totals  and  rates  of  pay  in  the  wages-book  with  the  clerk, 
and  that  he  should  then  countersign  the  weekly  wages-book. 

In  closing  his  report  Mr.  Dixon  saj'S  he  does  not  think 
that  the  adoption  of  his  various  suggestions  would  materially 
increase  the  cost  of  the  working  of  the  department;  bnt  that 
the  extra  cost  involved  by  the  increased  supervision  would 
be  fully  conijicnsated  for  by  a  larger  and  more  regular 
amount  of  work  being  done  by  the  regular  staff,  and  would 
tend  to  a  redaction  in  the  number  of  extra  men,  which  have 
constantly  now  to  be  j)ut  on  to  meet  emergencies ;  and, 
further,  would,  he  beliexed,  eft'ect  the  generally  desired  im- 
provement in  the  state  of  the  streets. 

With  a  view  to  comparing  iu  this  report  the  various  sys- 
tems adopted  in  other  metropolitan  parishes  with  that  of 
Shoreditch,  a  list  of  ((uestions  bearing  more  directly  on  the 
general  questions  u(  sj  stem  were  prepared  and  sent  out,  and 
the  following  statement  of  the  answers  received  will  be  found 
both  interesting  and  useful.  The  questions  were  :  (1)  Name  of 
metropolitan  district.  (2)  Area.  (3)  Population.  (4)  Mile- 
age of  streets  and  roads.  (5)  Number  of  houses.  (6)  Is 
the  district  divided  into  sections  for  scavenging  ?  (7)  How 
many  scavengers  regularly  employed?  (8)  How  many  horses 
on  this  work  ?  (9)  Is  a  separate  gang  employed  for  cleansing 
the  gullies  ?  (10)  How  many  gnllymen  ?  (11)  Is  the  work 
done  by  day  or  night  ?  (12)  Between  what  hours  ?  (13)  Do 
you  employ  street-orderly  men  or  boys,  and  how  many  ?  (14) 
Working  hours  of  orderlies.  (16)  How  is  the  cleansing  and 
sca\cngiiig  supervised  ?     (16)  Any  remarks  as  to   whether 
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the  system  works  satisfactorily  ?  and  (17)  Surveyor's  re- 
marks. Glancing  at  the  replies,  it  will  be  seen  that  in  twenty- 
nine  of  the  districts  from  which  particulars  have  been  re- 
ceived the  surveyor  is  responsible  for  the  direction  and 
control  of  the  scavenging  and  cleansing,  wlienas  in  five 
districts  the  work  is  controlled  by  a  superiiitiMident.  In 
thirty  cases  the  system  is  adopted  of  dividing  the  parish  into 
sections  or  districts,  and  in  twenty-three  the  work  is  slated  to 
give  every  satisfaction.  It  would  ftp|>i  :u-  that  the  more  the 
parish  is  divided  up  into  sections  the  more  salisfaciory  is  the 
work,  whereas  in  one  of  the  two  eases  where  tlie  work  is  not 
divided  into  sections  the  result  is  stated  to  be  nnsatisfnctory 
In  twenty-eight  districts  a  si'parate  gang  is  employed  exclu- 
sively cleiu-ing  the  gullies,  and  in  live  districts  there  is  no 
separate  gang  for  this  work.  In  twi-iity-oiie  districts  street- 
orderlies  are  employed  by  day,  in  eight  cases  they  are  men 
onlv,  six,  bovs  only,  and  seven,  both  men  anil  Isiys.  In  ten 
districts  no  orderlies  are  emjiloyed  at  all.  In  twenty-three 
parishes  the  work  is  proceodeil  with  wholly  by  ilay,  in  two  it 
is  done  wholly  by  night,  and  in  eight,  day  and  night  work  is 
combined,  the  main  thoroughfares  being  done  by  night.  .^t 
Fulham  it  is  stated  to  have  been  tried  sepanitely  by  day  and  1 
by  night,  and  the  latter  has  been  found  to  be  the  most  satis-  I 
factory.  Appended  are  the  replies  received  from  the  various 
districts  : — 

B.tTTRRSKA. 

Area,  2,343  acres  ;  population,  168,813;  mileage  of  streets  i 
and  roads,  07}  ;  number  of  houses,  about  22,000.  The  dis- 
trict is  divided  into  four  wards  for  scavenging  purposes.  No 
separate  staff  is  kept  for  this  work,  the  roadmen,  who  act  as 
guUeymen  and  sweepers,  carrying  it  out.  The  vestry  own 
fifty-one  horses,  but  none  are  kept  for  scavenging  purposes 
alone.  The  roadmen  are  employed  to  cleanse  the  gullies  when 
required,  the  work  being  done  by  day,  between  the  hours  of 
6.30  a.m.  and  5  p.m.,  no  street-orderly  men  or  boys  are  em- 
ployed. Road  inspectors  supervise  the  work  of  cleansing  ami 
scavenging,  there  being  one  to  each  ward,  witli  gangers  under 
them.  The  system  is  reported  to  work  satisfactorily.  The 
surveyor  states  that  the  vestry  have  twenty-nine  horses  for 
dusting  and  highway  work,  but  others  are  hired  by  contract 
when  necessary. 

BEBMONP.-iRV. 
Area, 627  acres ;  population  (1891  census), 84,682;  mileage  of 
streets  and  roads,  36;  number  of  houses,  11,152.  District  is 
divided  into  two  wards  for  scavenging  purposes.  Forty-two 
scavengers  are  regularly  employed,  with  twelve  horses.  A 
separate  gang  is  employed  for  cleansing  the  gullies.  There 
are  three  guUynieu.  The  work  is  carried  out  between  the 
hours  of  5  a.m.  and  5.30p.m.  in  summer  and  6  a.m.  to  4.30  p.m. 
in  winter.  There  are  no  orderly  men  or  boys  employed. 
Six  working  gangers  and  two  foremen — who  are  also  respon- 
sible for  the  work  of  dusting  and  watering— supervise  tlie 
cleansing  and  scavenging.     This  system  also  works  well. 

BETHNAL    i;RKK.\. 

Are;i,  755  acres;  population,  129,132  (last  census)  ;  mileage 
of  streets  and  roads,  42  ;  number  of  houses,  16,592.  The  dis- 
trict is  divided  into  three  sections  for  scavenging  purposes, 
three  gangs  of  thirteen  men  each  being  employed  on  this 
work.  Two  horses  aie  employed  and  sweeping  machines 
used  occasionally.  A  separate  gang  is  employed  for  cleansing 
gullies;  there  are  three  gullymen,  and  the  work  is  done  by 
day  between  the  hours  of  6  a.m.  and  5.30  p.m.  in  summer  and 
7.30  a.m.  and  5  p.m.  in  winter.  Sweeping  machines  are 
sometimes  out  before  and  after  those  hours.  A  ganger  super- 
vises each  cleansing  and  scavenging  gang,  the  whole  boing 
nnder  the  control  of  a  foremim.  After  sweeping,  the  street 
refuse  is  heaped  by  the  vestry's  workmen  and  removed  by 
the  contractor. 

CAMBERWELL. 

Area,  4,342  acres  ;  population,  about  250,000;  mileage  of 
streets  and  roads,  127  ;  number  of  houses,  about  38,501.  The 
district  is  divided  into  sections  for  scavenging  purposes,  125 
scavengers  being  employed,  with  sixteen  to  sixty  or  seventy 
horses,  according  to  season  or  weather.  A  separate  gang  is 
employed  for  cleansing  gullies.  There  are  eight  gullymen, 
and  the  work  is  carried  out  by  day  (horse  brooms  on  main 
thoroughfares  are  used  at  night),  between  the  hours  of  6  a.m. 
and  5  p.m.  in  summer  and  7  a.m.  and  o  p.m.  in  winter.  The 
boys  act  as  street  orderlies,  their  working  hours  being  the 
same  as  sweepers.  The  cleansing  and  scavenging  is  under 
the  supervision  of  four  district  superintendents,  four  walking 
gangers  and  sixteen  working  gangers.  The  systom  works 
satisfactorily.  The  parish  is  divided  into  four  districts,  each 
being  under  a  superintendent,  who  is  assisted  by  a  walking 
ganger.  The  sweepers  are  divided  into  gangs  of  seven, 
including  the  working  ganger.  There  are  about  fonr  gangs 
in  each  of  the  four  districts,  and  a  few  old  men  work  tn  side 
turnings  singly. 

CUKLSy.K. 

Area,  794  acres  ;  population,  9<i,646  ;  mileage  of  streets, 
about  40;  number  of  houses,  between  10,000  and  ll,OtX». 
The  district  is  divided  into  six  sections  for  scavenging  pur- 
poses, and  about  forty  men  are  employed  by  the  department. 
Six  to  fourteen  horses  are  in  use.  A  separate  gang  of  eight 
men  is  employed  for  cleansing  the  gullius,  the  work  being 
done  by  day  (the  horse  brooms  on  main  roads  are  useil  at 
night)  between  the  hours  oft!  a.m.  and  5  p.m.  in  the  summer 
and  7  a.m.  and  5  p.m.  in  the  winter.  There  are  eighteen 
Street  orderlies,  who  work  fifty  hours  in  summer  and  fifty- 


three  in  winter.  The  cleansing  and  scaTenging  department  is 
nnder  the  supervision  of  gimgers  and  foremen.  The  system 
vorks  fairly  well. 

rtAPIlAM. 
Area,  1,137  acres;  population.  47,i«>i;  milt  age  of  .-trcete 
and  roads,  28 ;  number  of  houses,  7,000.  The  district  is 
di\'ided  into  tw(j  sections  for  scavenging  purposes;  about 
thirty-si.x  sweejx'rs  are  employed.  From  four  to  sixteen 
horses  are  engaged  on  this  work,  the  average  being  ten  per 
day.  Two  men  are  specially  employid  in  cleansing  giillies 
during  the  day,  from  6  a.m.  to  5.3up.m.  in  summer  and  from 
7a.m.  to  5  p.m.  in  winter;  there  are  no  sti^ot  orderlies.  Each 
gang  is  controlled  by  a  ganger,  anil  all  supervised  by  the 
road  forenmn.     The  system  works  w.ll. 

(  I.KKK>  NWEI  1.. 

.\rea,  380  acres;  population.  07.2li0;  mileage  of  streets, 
about  20;  number  of  houses,  8,913.  The  district  is  divided 
into  two  sections  for  scavenging  jmrposes.  twenty-two  men 
being  employed  by  night  and  fonr  by  day.  There  are  eight 
or  nine  horses  kept  for  tliis  work.  A  separate  pang  cleanses 
the  gullies.  Two  men  carry  out  this  branch  of  the  work, 
which  is  done  by  night  iM'tween  the  hours  of  11  p.m.  and 
6  a.m.  No  street  orderly  men  or  bovs  are  employed.  The 
wharf  superintendent  has  charge  of  nitrht  scavenging,  with  a 
foreman  or  ganger  over  each  gang.      The  system  works  well. 

Area,  1,856  acres;  population,  114,000:  mileage  of  streets 
and  roads,  .'>4  ;  number  of  houses,  about  16,000.  The  district 
is  divided  into  four  sections  for  scavenging  purposes,  seventy 
men  being  employed  by  day  and  twelve  by  night.  Eight 
horses  are  engaged  at  night  in  working  machine  brooms,  and 
on  the  average  twelve  by  day  for  slopping.  A  separate  gang 
of  four  men  is  employed  for  cleansing  the  gullies,  the  work 
being  carried  on  day  antl  night  between  the  hours  of  6  a.m. 
and  5.30  p.m.  in  the  summer  and  6.30  a.m.  to  5  p.m.  in  the 
winter.  Night,  11  p.m.  to  6  a.m.  Twenty  men  are  employed 
as  street  orderlies,  and  work  ten  hours  per  day  in  summer 
and  nine  hours  per  day  in  winter.  The  superintendent  of 
roads  and  day  and  night  foreman  attend  to  the  cleansing  and 
scavenging.  §ince  night  scavenging  has  been  introduced  the 
system  has  worked  very  well. 

GREENWICH. 

Area,  3,425  acres ;  mileage  of  streets  and  roads,  81 .  Thirteen 
gangs  of  men  are  engaged  in  the  work  of  scavenging  and 
cleansing ;  sixty  men  are  employed,  but  not  |>ermanently. 
No  special  arrangements  are  made  for  the  cleansing  of 
goUies;  the  work  is  done  during  the  day  time  between  7  a.m. 
and  5  p.m.  Seven  orderly  men  and  boys  are  also  employed. 
A  foreman  and  road  surveyor  supervise  the  work  of  cleansing 
and  scavenging.  Everything  works  satisfactorily. 
1I.\MMKRSMITH. 

Area,  2,286  acres ;  population,  104,199;  mileage  of  streets 
and  roads,  47;  number  of  houses,  14.538.  The  district  is 
divided  into  eight  sections  for  sc;iven.ging  purposes.  Sixty 
men  are  regularly  employed  for  tliis  work.  The  number  of 
horses  also  engaged  is  regulated  according  to  the  weather.  A 
separate  gang  is  employed  for  cleansing  gullies ;  there  are 
three  gullymen,  and  tlie  work  is  done  by  day  and  night  be- 
tween the  hours  of  5.30  a.m.  to  4.30  p.m.  and  10  p.m.  to  5  a.m. 
respectively.  There  are  no  street  orderlies;  a  foreman 
supervises  the  cleansing  and  scavenging.  The  system  works 
satisfactorily.  Each  of  the  eight  parishes  is  diHded  up,  and 
each  man  has  certain  streets  to  keep  clean. 
HAMP.STE.VIl. 

Area,  2,248  acres :  population,  76,000 ;  mileage  of  streets, 
54;  number  of  houses,  11,500.  The  district  is  divided  into 
two  sections  for  scavenging  purposes,  thirty-fivo  men  being 
employed  in  summer  and  forty-five  in  winter  for  each  district. 
Horses  for  the  work  are  obtained  under  contnict.  A  separate 
gang  is  employed  for  cleansing  the  gullies,  there  being  four 
gullvmcn.  The  work  is  carried  out  during  the  daytime.  The 
cleansing  and  scavenging  is  supervised  by  two  foremen  under 
superintendents. 

IIOtBORX. 

.\rea,"  167  acn^s  ;  population,  37,082;  mileage  of  streets 
and  roads,  11 ;  number  of  houses,  3,S67.  All  scavenging  and 
cleansing  is  done  by  contract. 

ISLINGTON. 

.\rea,  3,107  acres;  population,  337 ,(XK);  mileage  of  streets 
and  roads,  120;  number  of  housi  s,  44,717.  The  district  is 
divided  into  twelve  sections  for  scivengingpui  poses,  seventy- 
three  men  being  em|iloyed  in  summer  and  eighty-four  in 
winter.  About  eighteen  horses  are  engaged  in  connection 
with  this  work,  but  the  number  changes  according  to  the 
weather.  A  si'parato  gang  is  employed  for  cleansing  gullies, 
six  gullymen  being  employed ;  the  work  is  done  by  day, 
between  the  hours  of  7  a.ui.  and  4  p.m.  Eight  stroet-onlerly 
boys  are  employed,  their  working  hours  in  summer  being 
forlyeight  and'  forty-five  and  a  half  in  winter.  Each 
gang  of  workmen  engaged  in  cleansing  and  scavenging 
is  in  charge  of  a  ganger.  The  road  inspectors,  the  inspectors 
of  tho  removal  of  honse  refuse  and  street  sweepings,  and  the 
superintendent  of  ditto,  as  well  as  the  nssist.int  surveyors 
and  the  chief  surveyor  have  the  supervision  of  tho  work. 
KKNSIXGTON. 

Aiea  in  acres,  2,245;  population,  170,(X)0;  miliagc  of 
streets  and  roads,  84J  ;  number  of  houses,  22.0.'i0.  The  dis- 
trict is  divided  into  eleven  sections  for  scavenging  purposes. 
There  ore  170  scavengers,  and  horses  are  employed  accord- 


262 


THE    SURVEYOR  AND  MUNICIPAL 


[September  3, 1897. 


ing  to  the  weather.  On  the  first  day  of  tlie  year  there  were 
thirty-four  working.  A  separate  gang  is  employed  for  clean- 
sing the  gullies,  there  being  four  gulleymen.  The  work  is' 
carried  out  l)y  day  and  night — the  main  roads  between  the 
hoars  of  10  p.m.  and  6  a.m.  Boys  are  employed  as  street 
orderlies,  their  hours  differing  according  to  the  season.  In 
summer  this  work  is  carried  on  between  8.30  a.m.  and 
7.30  p.m.  Eleven  gangers  are  employed  in  cleansing  and 
scavenging  under  the  direction  of  two  general  foremen.  A 
superintendent  supervises  all  work.  This  system  works 
satisfactorily. 

•  r..4MKKTM. 

Area,  4,059  acres;  population,  295,033;  mileage  of  streets 
and  roads,  140;  number  of  houses  inhabited,  about  41,250. 
The  district  is  divided  into  four  sections  for  scavenging  pur- 
poses, and  209  scavengers  are  employed.  Fifty-two  horses 
are  employed  ;  a  good  deal  of  the  cartage  of  slop  is  done  by 
contractors.  A  separate  gang  is  employed  for  cleansing 
gullies  ;  there  are  twenty-four  gnllymcn.  A  sweeping  gang  is 
employed  during  the  night  to  clear  a  few  of  the  more  import- 
ant roads  between  midnight  and  8  a.m.  Remainder  of  work 
6  a.m.  to  5.30  p.m.  in  summer  and  6.30  a.m.  to  5  p.m.  in 
winter.  A  few  men  are  engaged  as  street  orderlies,  their 
houi'S  of  working  being  6  a.m.  to  5.30  p.m.  in  summer  and 
6.30  a.m.  to  5  p.m.  in  winter.  There  is  a  superintendent  over 
each  section,  with  a  foreman  under  liim.  The  results  obtained 
give  every  satisfaction. 

MARVLEBONK. 

Area,  1,50G  acres;  population,  142,-104;  mileage  of  streets 
and  roads,  about  63;  nambcr  of  houses,  about  17,000.  The 
district  is  divided  into  two  sections  for  scavenging  purposes, 
105  men  being  engaged  on  this  work  during  the  summer  and 
116  in  winter.  The  horses  are  supplied  by  contract.  A 
separate  gang  of  four  men  is  employed  cleansing  gullies  in 
the  daytime  between  the  hours  of  4  a.m.  and  3  p.m.  and  6.30 
a.m.  and  4.30  p.m.  From  sixteen  to  eighteen  boys  act  as 
street  orderlies,  working  between  8  a.m.  and  5  p.m.  Fore- 
men and  superintendents  supervise  the  work  of  cleansing  and 
scavenging,  and  the  system  is  reported  to  work  well. 

MILE    END. 

Area,  681  acres;  population,  112,000;  mileage  of  streets 
and  roads,  33i  ;  number  of  houses,  15,462.  The  district  is 
divided  into  four  sections  for  scavenging  purposes  ;  thirty- 
eight  men  are  employed,  and  from  four  to  twenty-four  horses 
are  used  in  the  work.  A  separate  gang,  numbering  six,  is 
employed  dui-ing  the  day  in  cleansing  gullies.  The  men's 
hours  are  from  6  a.m.  to  5.30  p.m.  There  are  no  street  order- 
lies. Two  foremen,  under  the  direction  of  the  surveyor, 
snper\ase  the  work  of  cleansing  and  scavenging,  and  every- 
thing is  said  to  work  well. 

PADDINQTON. 

Area  of  district,  about  1,280  acres;  population,  122,750; 
mileage  of  streets  and  roads,  nearly  52;  number  of  houses 
(in  1895),  15,646.  The  district  is  divided  into  three  sections 
for  scavenging  purposes,  in  which  work  are  engaged  about 
150  men  (including  street  orderlies).  About  twenty-seven 
horses  are  also  engaged.  A  gang  of  two  men  is  employed  for 
cleansing  gullies.  They  work  in  the  daytime  between  5  a.m. 
and  6p.m.  There  are  seventeen  street  orderlies;  their  hours 
in  the  summer  amount  to  fifty-six  and  a  half,  and  in  the 
winter  fifty-three  and  a  half.  A  district  foreman  supervises 
the  cleansing  aud  scavenging.  The  system  works  satisfactorih-. 
POPLAE. 

Ai'ea,  2,333  acres  ;  population,  169,267  ;  mileage  of  streets 
and  roads,  61^;  number  of  houses,  22,999.  The  district  is 
divided  into  four  sections  for  scavenging  purposes;  sixty- 
four  scavengers  are  employed.  Horses  are  obtained  under 
contract.  Two  gullymen  are  employed  in  each  parish  during 
the  day  between  the  hours  of  6  a.m.  to  5.30  p.m.  in  summer 
and  7  a.m.  to  5  p.m.  in  winter.  Tliere  are  no  street  orderlies. 
Road  foremen  supervise  the  work  of  cleansing  and  scavenging. 

PUTNEY. 

Area,  2,235  acres ;  population,  20,561! ;  mileage  of  streets  and 
roads,  nearly  22  miles;  number  of  houses,  3,696.  The  district 
is  not  divided  into  sections  for  scavenging  purposes ;  from 
twelve  to  fifteen  scavengers  are  employed.  The  number  of 
horses  engaged  daily  average  five.  Two  men  are  specially 
employed  for  cleansing  gullies  ;  their  hoars  extend  from  6a.m. 
to  5.30 p.m.  Two  street  orderlies  are  also  employed;  they 
work  ten  hours  per  day.  Tlie  wholo  work  is  supervised  by 
two  gangers  and  a  road  foreman,  and  the  system  is  stated  to 
give  satisfaction. 

ROTHEBHITHIt. 

Area,  880  acres ;  population,  40,000;  mileage  of  streets  and 
roads,  15  ;  number  of  houses,  5,325.  The  district  is  divided 
into  five  sections  for  scavenging  purposes ;  thirty-two 
scavengers  are  employed.  Horses,  the  number  of  which 
varies  according  to  the  wi-atlier,  are  supjiliod  under  contract. 
Two  to  four  men  are  ciuployed  B]iecially  for  the  cleansing  of 
gullies.  This  work  is  carried  out  between  6  a.m.  and  5.30p.m. 
in  thu  summer,  and  7  a.m.  and  5  p.m.  iu  winter.  One  orderly 
barrow  is  used  daily  on  main  roads  from  9  a.m.  The  super- 
vision of  the  cleansing  and  scavongini.'  is  undertaken  by  a 
general  foreman,  witli  a  ganger  upon  each  section.  The  sur- 
veyor remarks  tliat  uumual  labour  has  been  employed  up  till 
the  present,  but  recently  live  old  sweepers  have  been  pen- 
sioned, and,  instead  of  replacing  them,  a  rotary  broom  has 
been  used.  Tliis  will  necessitate  a  rearrangement  of  the  dis- 
tricts and  a  reduction  of  the  numbers. 


SHOREDITCU. 
Area,  641  acres;  population,  124,009;  mileage  of  streets 
aud  roads,  -10;  number  of  houses,  13,768.  No  division  of  the 
district  is  ma<le  for  scavenging  purposes  ;  sixty-two  men  are 
employed  in  this  work,  togetlier  with  twenty-three  horses.  A 
separate  gang  of  four  men  cleanse  the  gullies  between  the 
hours  of  6  a.m.  and  5  p.m.  No  street  orderlies  are  employed. 
Two  foremen  act  as  superintendents  of  the  department. 

.STOKE    NEWINGTON. 

Area,  639  acres;  population,  33,0<"10;  mileage  of  streets  and 
roads,  17  ;  number  of  houses,  5,0()0.  Ten  scavensers  are  em- 
jiloyed  in  the  district,  which  is  divided  into  two  sections. 
Four  horses  are  used.  A  separate  gang  of  two  gnllymen  are 
engaged  from  6  a.m.  to  5.30  p.m.  ;  three  street  orderlies  are 
also  employed,  their  working  houi'S  being  the  same  as  the 
other  men.  A  foreman  and  the  surveyor  supervise  the  work 
of  cleansing  and  scavenging. 

STHH.\T»A,M    ANO    TOOTING. 

Area,  3,480  acres;  popidation,  61,644;  mileage  of  streets 
and  roads,  44 J  ;  number  of  houses,  11,050.  The  district  is 
divided  into  four  sections  for  scavenging  purposes;  about 
100  men  are  employed,  but  they  do  other  work  as  well. 
Horses  are  supplied  under  contract.  No  separate  gang  is 
employed  for  cleansing  the  gnllies  ;  this  work  is  done  by  day 
from  6a.m.  to  10  p.m.  No  street  orderlies  are  employed. 
Three  foremen  supeivise  the  work  of  the  department,  and  the 
system  is  considered  satisfactory. 

ST.    GEORGE,  HANOVER-SQUARE. 

Area,  1,122  acres;  i)opulation,  78,364 ;  mileage  of  streets 
and  roads,  41J  ;  number  of  houses,  11,204.  The  district  is 
divided  into  three  sections  for  scavenging  purposes,  about 
120  men  being  regularly  emplo3'ed  on  the  work.  In  line 
weather  fourteen  horses  are  also  used ;  in  wet  weather 
thirty-eight.  A  separate  gang  is  employed  for  cleansing  the 
gullies  ;  there  are  tour  gullymen.  This  work  is  done  during 
the  day  from  6  a.m.  to  5  p.m.  in  summer  and  7  a.m.  to 
4.30  p.m.  in  winter.  Ten  street-orderly  men  and  boys  are 
employed  from  H  a.m.  to  5  p.m.  The  cleansing  aud  scaveng- 
ing is  supervised  by  a  foreman.  Altogether  the  system  is  a 
success. 

ST.    GKORGE-THE-MARTYR,    SOUTHWARK. 

.\rea,  284^  acres;  population,  60,000;  mileage  of  streets 
and  roads,  19;  number  of  houses,  7,722.  The  district  is 
divided  into  three  sections  for  scavenging  purposes ;  fifty 
scavengers  and  twenty  dustmen  are  engaged.  Fifteen  horses 
are  employed  for  scavenging  and  ten  for  dusting.  Tw,o  men 
act  as  gullymen  in  each  section  when  required.  This  work 
is  carried  on  by  day  between  6  a.m.  and  4.30  p.m.  One  man 
is  employed  in  each  section  between  the  hours  of  6  a.m.  and 
4.30  p.m.  as  street  orderlies.  A  general  foreman,  a  ganger 
and  a  dust  foreman  supervise  the  whole  department,  and  the 
system  gives  every  satisfaction. 

ST.    GILES. 

Area,  245  acres;  pojiulation,  38,237;  mileage  of  streets  and 
roads,  2J  ;  number  of  houses  (inhabited)  3,729.  The  district 
is  not  divided  into  sections  for  scavenging.  Fifty  scavengers 
are  regularly  omi>loyed  ;  horses  and  vans  employed  by  con- 
tract— dry  weather  five,  wet  weather  ten  to  sixteen.  Four 
men  are  specially  employed  for  cleansing  gullies  by  day 
between  the  hours  of  6  a.m.  and  5  p.m.  At  one  time  there 
were  twenty-eight  boys  acting  as  street  orderlies,  but  have 
lately  been  dismissed  for  neglect  of  duty  and  twelve  addi- 
tional men  pat  in  their  places.  A  working  ganger  has  charge 
of  each  gang;  a  foreman  is  put  over  the  whole,  and  an  in- 
spector of  scavenging  and  watering  supervises  the  whole  of 
the  work  under  tho  direction  of  the  engineer.  The  system 
gives  every  satisfaction. 

ST.    LUKE'S. 

Area,  239  acres ;  population,  42,440;  mileage  of  streets  and 
roads,  15J  ;  number  of  houses  inhabited,  5,091.  The  district 
is  divided  into  five  wards  fin*  dusting  but  not  for  scavenging 
purposes.  Fifteen  sweepers  and  six  carmen  are  employed 
during  the  night;  ten  sweepers  are  engaged  on  the  footways 
during  the  daytime.  Two  sweeping  machines  are  used.  For 
scavenging  six  horses  arc  worked  during  the  night,  and  for 
dusting  ten  by  day.  A  separ.ate  gang  of  three  gullymen 
cleanse  the  gnllies,  this  work  being  done  by  both  day  and 
night,  commencing  at  10  at  night  and  6  or  7  in  tho  morn- 
ing, according  to  the  season.  Ten  men  are  employed  in 
street-ordoi'ly  \voik,  working  ten  hours  daily.  Tho  surveyor 
supervises  the  cleansing  and  scavenging.  The  general  method 
of  administration  was  at  one  time  not  altogether  approved  of. 
In  his  notes  the  surveyor  states  that  considerable  supervision 
is  reciiired,  as  no  dust  inspector  is  employed.  Each  man  has 
certain  streets  to  clear.  The  night  work  is  supervised  by  a 
foreman. 

ST.  MARTIN-IN-THK-FIEID.':. 

Area,  3(X)  .acres  ;  population,  14,574;  mileage  of  streets  and 
roads,  about  8;  nuiidior  of  houses,  1,467.  The  district  is 
divided  into  tliree  sections  for  scavenging  purposes.  Twenty- 
two  scavengers,  exclusive  of  drivers  who  help  to  load,  are 
employed.  In  ilry  weather  the  minimum  number  of  horses 
engaged  on  this  work  is  three ;  two-horse  brooms  are  used. 
.\  sejjarato  gang  of  two  men  cleanse  tho  gullies,  working 
both  <lay  and  night  between  3  a.m.  and  5..'30  p.m.  Seventeen 
men,  included  as  scavengers,  act  as  street  orderlies.  Their 
working  hours  extend  from  6 am.  to  5.30 p.m.  A  foreman 
and  inspectors  supervise  the  cleansing  and  scavenging,  and 
the  system  works  satisfactorily. 
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RT.   PANCBAS. 

Area.  2,672  acres;  popalation,  240,000;  mileaee  of  streeia 
and  road?.  80 ;  number  of  honses  (in  1«!>1)  24,443.  The  riis. 
trict  is  divided  into  four  sections  for  scavonRiuK  pnrposes. 
Men  to  tlio  nnmber  of  184  arc  employed  in  this  work,  and  in 
dry  and  wot  weather  from  tliirly  to  forty  horses  ri'speriively. 
A  separate  ganj;  of  eleven  men  is  emplove<i  dnrinfr  the  day 
in  cleansinR  fjuUica.  This  work  is  done  before  9  a.m.  in  the 
main  thorouRhfares.  No  street  orderlies  are  employed,  bat 
sweepers  arc  given  charpe  of  a  Icnffth  of  road  to  keep  in 
order.  Gangers  supervise  the  carrying  nnt  of  all  cleansing 
and  scavenging,  and  the  system  works  satisfactorily. 

WANDSWORTH.* 

Area,  2,433  acres;  population,  .")H,I01 ;  mileage  of  stroota 
and  roads,  48,  and  of  private  roads,  15;  nnmbtir  of  honses, 
9,300.  The  district,  wliicli  lias  forty  scavongcre,  is  divided 
into  three  sections.  About  six  horses  arc  worked  in  snmnicr 
and  si.Tteen  in  winter.  A  separate  gang  of  four  is  employed 
in  cleansing  gullies.  This  work  is  done  by  day  between 
6  a.m.  and  5.30  p.m.  in  snninior  and  7  a.m.  to  5  p.m.  in  winter. 
No  street  orderlies  are  employed.  The  cleansing  and  scaven- 
ging is  supervised  by  gangers,  and  everything  works  satis- 
factorily. 

WESTMINSTER. 

Area,  824  acres  ;  popnlation.  53,589 ;  mileage  of  streets  and 
roads,  26;  number  of  houses  inhabited  (in  1891).  5,781. 
Thirty-eight  scavengers  are  employeil  in  the  district,  which 
is  divided  into  two  sections.  Thirty-fonr  horses  are  kept  for 
the  work.  A  separate  gang  of  four  act  as  gullymen,  and  com- 
mence work  at  2  a.m.;  twenty  street  orderlies  are  also  em- 
ployed for  ton  hours  per  day.  The  supervision  of  the  work  of 
cleansing  and  scavenging  is  in  tho  hands  of  gangers,  who  are 
under  the  control  of  a  sn])orintendont.  This  system  also 
works  well. 

WEST.MIXSTKB,  ST.  JAMKR. 

Area,  162  acres;  population  (in  1891),  23,050 ;  mileage  of 
streets  and  roads.  12i.  The  district  is  divided  into  three  sec- 
tions for  scavenging  purposes;  twenty-seven  scavengers  are 
employed ;  three  horse  brooms  are  used ;  the  sweeping  is 
done  by  contract.  There  are  two  gullymen.  Sweeping  is 
done  from  4  a.m.  to  2  p.m..  and  gullying  from  midnight  to 
8  a.m.  Twenty-three  boys  and  two  men  act  as  street  orderlies, 
working  in  tho  summer  from  8  a.m.  to  6  p.m.  and  in  winter 
from  6.30  a.m.  to  4  p.m.  A  street  inspector,  with  foremen 
and  two  gangers,  supen*iso  the  sweei>er8.  and  a  foreman  the 
orderly  men  and  boys.     This  sys'em  gives  satisfaclion. 

WIIlTEnlArFL. 

Area,  406  acres,  27  water;  population,  about  76,000  ;  mile- 
age of  streets  and  roads,  21  ;  number  of  houses,  about  8,000. 
Seventy  .scavengers  are  regularly  employed  in  tho  district, 
which  is  divided  into  live  sections;  from  twelve  to  nineteen 
horses  are  used.  There  are  twelve  gullymen,  but  they  carry 
out  other  work  in  addition.  They  work  by  day  between  tho 
hours  of  4  a.m.  and  4  p.m.  No  street  orderlies  are  employed. 
One  superintendent  and  five  foremen  control  the  whole  of  the 
work. 

WOOLWICH. 

Area.  1,123  acres;  population,  41,314;  mileage  of  streets 
and  roads,  about  20  ;  number  of  honses,  •'•jSSO.  The  district 
is  divided  into  seven  sections  for  scavenging  purposes  :  fifteen 
scavengers  are  employed.  At  ordinary  times  four  horses  are 
nsaally  at  work,  but  more  .ire  pot  on  if  required.  Men  are 
engaged  when  necessary  for  gullying;  they  work  by  day 
fnmi  7  a.m.  to  5  ]>.m.  No  street  orderlies  are  employed.  Tho 
department  is  supervised  by  two  foremen,  and  the  system 
is  stated  to  work  satisfactorily  at  present. 


THE  PROPOSED  HIGHGATE  ARCHWAY. 

Highgate  Archway,  which  in  its  day  was  considered  a 
marvel  of  engineering  skill,  is  soon  to  bo  rejilace  1  by  a  hand- 
some span,  clesigned  by  Sir  A.  K.  Hinnie,  tho  engineer  of  the 
London  Coanty  Conooil.  When  the  matter  first  engaged  tho 
attention  of  the  authorities,  in  1809,  it  was  seen,  says  T)w 
City  Prea^,  that  n\cans  would  have  to  he  found  to  divert  tho 
traffic  from  lIighg.ito  Hill,  and  various  attempts  wore  made 
at  one  time  or  another  to  rentier  the  ascent  and  descent  of 
the  hill  less  difficult  ami  dangerous.  In  1810  Mr.  Robert 
Va/.ce,  an  engineer,  formulated  a  scliomo  which  was  the  first 
to  take  a  practical  shape.  He  proposed  to  drive  a  subter- 
raneous arched  tunnel,  24  ft.  in  width  by  18  ft.  in  height  and 
about  300  yards  in  length,  through  tho  hill,  and  rarlianieni 
gave  sanction  to  an  Act  for  the  carrying  out  of  the  ])ropoaal. 

Under  the  Act  the  promoters  were  constituted  a  body 
politio  and  corporate  and  went  by  the  name  of  the  "  Highgate 
Archway  Comjiany."  they  being  e?upowered  to  purch.-ise 
lands,  A'c,  and  to  raiso  £4<^,CKK\  with  power  to  raise  an  a<ldi- 
tional  £20,(X)0,  for  making  and  maintaining  the  road  and 
archway.  Operations  wore  at,  once  conuncncerl,  and  th*' 
tunnelling  proceedc'd  for  several  months,  for  the  most  pari 
through  a  stratum  of  blue  clay.  One  morning,  however,  on 
the   arrival  of   the  workmen,  it    was  discovered  that  the  roof 


and  sides  of  tho  tnnnel  for  a  length  of  130  yards  had  fallen 
in,  no  one  fortunately  being  injure<l.  This  unlncky  circum- 
stance obbVed  the  pro[irietora  to  alt<^r  their  plan,  and  have 
recourse  to  the  cutting  of  an  open  road  in  the  line  of  tho 
intended  tunnel,  and  this  effort  is  now  represented  in  tho 
present  .\rchway-roa'f,  Tho  total  capital  raised  for  the  par- 
pose  was  £103,008,  but  for  many  years  no  dividends  were 
paid,  and  tho  tolls  were  barely  sufficient  to  keep  the  roadway 
in  repair.  After  the  company  had  tone  into  liquidation,  how- 
ever,  the  investors  wore  unexjri'ctedly  reconijed  by  the  general 
rise  in  lln-  vnlne  of  certain  surplus  land  in  tho  neighbourhood, 
and  many  persons  who  had  conio  to  look  upon  tho  senpt  on 
so  much  w.asto  paper  received  a  small  dividend. 

The  present  archway  affords  tho  spectator  a  delightful 
view  of  the  country.  It  is  about  30  ft.  high  and  half  as  much 
in  width,  and  is  formed  of  stone,  flanked  with  substantial 
brickwork,  and  surmounted  by  three  semi-arches,  carrying  a 
bridge  wide  enough  for  two  t^rriages.  Frotn  the  topmost 
point  one  is  able  to  see  with  distinctness  practically  tho 
whole  of  the  City,  and  tho  dome  of  St.  Paul's  stands  out  as  a 
very  striking  feature.  Incidentally  it  may  Ixs  remarked  that 
when  tho  collapse  of  tho  tunnel  took  place  tremendous 
excitement  was  caused  in  the  neighbourhood,  and  a  wag 
issued  a  prospectus  in  which  was  promnlirated  a  scheme 
for  the  removal  c^f  tho  hill  entirely,  by  means  of  a  patent 
slide,  into  tho  dale  bohind  the  Caen  wwmI,  and  the  conetnir- 
tion  of  a  huge  sen- water  tank  on  the  sj)Ot  where  Highgate 
now  stands.  Bathing  machines  were  to  bo  placed  on  hire, 
and  it  w.as  pi-oposed  to  erect  in  the  middle  of  Caen  wood  a 
house  of  ileiention  for  insane  sur^-eyors  and  attorneys.  The 
wag  suggested  that  the  miniature  sea  should  be  Btocke<l  with 
herrings  and  sprats,  and  calculated  that  the  profits  arising 
from  tho  sale  of  fish  and  tho  liiring  of  tho  bathing  m.achines 
would  amount  annually  to  about  £5,000. 

To  revert  to  the  new  scheme,  which  is  tho  outcome  of  tho 
fertile  brain  of  Sir  A.  R.  Binnie.  tho  tender  of  Mr.  C.  Wall, 
of  Chelsea,  for  £25,126,  has  been  accepted,  and  a  period  of 
two  and  a  half  years  has  been  allowed  for  the  execution  of 
tho  contract.  The  cost  is  to  be  borne  by  live  authorities — 
the  London  County  Conncil,  the  Middlesex  County  Council, 
Islington  Vestry,  Hornsey  District  Council,  and  tho  Kcclesi- 
astical  Con^missioners.  Tho  Commissioners  have  agreed 
to  furnish  £1,000;  the  Middlesex  County  Council,  Isling- 
ton Vestry  and  Hornsey  District  Council  will  contribnte 
£6,.500  apiece  ;  and  the  London  County  Council  will  make  np 
the  balance.  \Vhen  It  is  completed,  the  now  archway  will 
consist  of  one  handsome  span  of  ornament.al  ironwork,  com- 
pletely covering  the  roadw.ay  and  part  of  tho  embankments  and 
retaining  walls  on  either  side.  Owing  to  tho  proximity  of  tho 
New  River  Company's  reservoirs,  however,  unusual  care  will 
have  to  be  taken  ;  but  it  is  satisfactory  to  know  that  the  foot 
passenger  traffic  down  Honisey-l.ine  and  over  tho  archway 
will  not  be  stopped  during  the  progress  of  the  work. 


•  It  sbuuM  ho  rouiemtxirtd  tliat  the  diAtricts  of  Wan<l»worth.  Clui*- 
ham,  Putney,  and  Slreatham  and  Tooting  nro  under  cue  auihgrlty — (he 
Wanrteworth  District  Board  of  Works. 


STREET  LIGHTING  IN  LIVERPOOL. 


THK  INCANDKSCENT  GA.S  SYSTEM. 

An  interesting  report  on  this  system  of  street  lighting  has 
been  prepared  by  the  superintendent  of  street  lighting  of 
Liverpool,  Mr.  Bellamy.  Up  to  a  recent  period  the  street 
lighting  of  Liverpool  was  exclusively  by  gas.  In  the  leading 
thoroughfares  electricity  (provided  by  the  corporation)  has 
taken  its  jilnce,  but  elsewhere  gas  lighting  is  still  relied 
upon,  and  in  rcg.ird  to  this  matter  the  superintendent  re- 
ports upon  the  comparative  results  arising  from  the  use  of 
the  ordinary  flat  flame  burner  and  the  incandescent  burner. 
The  report  is  cariiod  into  great  detail,  showing  exceedingly 
close  observation  aud  calculation.  The  pilot  light  or  "by- 
pass "  arrangement  was  first  tried  with  the  incandescent 
system,  but  was  found  unsatisfactory.  The  pilot  lights  were 
unreliable,  a  proportion  of  them  becoming  extinguished 
during  the  day,  necessitating  a  special  visit  of  tho  lamp- 
lighter with  a  ladder  after  completing  the  lighting  of  his 
district.  Added  to  this  was  the  deterioration  of  the  mantle 
caused  by  tho  use  of  the  "  by-pass,"  whilst  tho  cost  of  the 
maintenance  of  the  pilot  light  in  consumption  of  gas  was 
assessed  at  '25  ft.  per  hour,  amounting  to  an  annual  con- 
sumption of  1,428  cubic  feet  per  burner,  representing  in  cost 
43.  .'Id.  per  annum.  This  and  other  matters  were  regarded 
as  unsatisfactory.  Tho  experiment  was  next  tried  of  abolish, 
ing  the  pilot  light  and  lighting  tho  burner  by  means  of  a 
match  and  ladder.  The  report  shows  this  system  to  havn 
been  both  costly  add  inconvenient,  w^hereupon  the  attention 
of  the  officials  was  directed  towards  lighting  the  lamps  by 
means  of  a  torch  and  pole  in  the  same  manner  as  ordinary 
street  gaslamps  have  been  for  many  years  lighted.  Some 
special  mechanical  odapiations  of  the  c.ising  of  tho  lamp 
were  found  necessary  for  this  purpose,  but  thoao  wore  pro- 
vided. The  system  remains  now  iu  use.  and  it  is  possible  to 
give  comparisons  which  are  very  distinctive.  They  show 
that  in  brilliance  of  illumination  the  incandescent  lamps  ore 
superior  to  the  older  type,  that  the  consumption  of  gas  is 
I08.1,  and  that  the  total  cost  of  street  lighting  is  reduced.  Th« 
conclusion,  says  tho  Biip<>rintendent,  is  that  a  general  exten- 
Dion  of  tho  system  seems  irresistible. 
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Sanitary  Association  of  Scotland. 

ANNUAL    CONGRESS. 


The  meetinga  of  the  twenty-third  annual  congress  of  the 
Sanitary  Association  of  Scotland  were  commenced  in  Dnndee 
on  Thursday.  The  representatives  of  nearly  fifty  corpo- 
rations were  present  on  the  opening  day,  the  largest  nnmber 
in  the  history  of  the  association. 

Lord  Provost  M'Grady,  ns  honorary  president,  in  opening 
the  congress  stated  tJiat  it  ga\'e  him  great  pleasure  to  wel- 
come the  members  on  the  occasion  of  their  visit  to  the  great 
industrial  city  of  Dnndee.  A  city  of  the  antiquity  of  Dundee, 
he  said,  laboured  nnder  certain  difficulties,  as  its  nucleus  was 
formed  nnder  very  disadvantageous  circumstances  so  far  as 
sanitation  was  concerned.  Narrow  streets  and  high  buildings 
characterised  ancient  walled  cities,  and  long  after  the  neces- 
sity for  this  overcrowding  as  a  moans  of  protection  and  de- 
fence had  passed  away  the  bad  effects  of  the  habit  which  had 
been  formed  remained.  In  that  way  during  the  early  part  of 
the  century,  aud,  indeed,  until  the  latter  half  of  the  century 
had  well  advanced,  there  existed  in  all  the  large  towns  those 
degraded  slums,  which  might  be  described  as  vast  forcing 
houses  in  which  every  variety  of  disease  was  carefully  tended 
and  propagated.  A  rude  awakening  from  this  state  of 
matters  was  given  by  the  dreadful  visitations  of  cholera  in 
1832  and  1849.  Before  these  awful  warnings  literally 
nothing  had  been  done  systematically  by  the  public  author- 
ities for  the  preservation  of  the  health  and  the  lives  of  the 
people.  The  development  of  sanitary  science  was  thus  one 
of  the  many  beneficial  events  which  had  marked  the  Victorian 
era,  and  that  science,  owed  much  to  the  enthusiastic  and  in- 
telligent support  it  received  from  the  late  Prince  Consort. 
He  saw  clearly  the  drain  on  the  nation's  strength  caused 
by  insanitary  conditions,  and  used  the  influence  of  his 
high  position  ivith  great  effect  to  remedy  the  eril.  Drain- 
age was  the  first  instalment  of  eanitatioa  that  received 
attention,  but  perhaps  the  earlier  attempts  at  the  drainage 
of  towns  were  piroductive  of  more  harm  than  good.  The 
drains  were  loosely  built,  badly  laid,  and  permitted  the  liquid 
matter  to  escape  and  pollute  the  soil.  The  older  parts  of 
Dundee  formerly  suffered  greatly  from  this  cause  as  well  as 
from  the  bad  water  sni^ply,  which  was  to  a  considerable  ex- 
tent drawn  from  wells  in  the  city,  most  of  them  no  doubt 
highly  contaminated.  The  General  Police  Act  was,  however, 
adopted  in  1850,  and  resulted  in  an  immediate  and  rapid  ini- 
jirovement.  Drainage  received  special  attention,  and  there 
had  since  that  time  been  constructed  519  sewers,  extending  to 
75  miles  in  length,  at  a  cost  of  £170,000.  The  town  acquired 
the  watersupply  in  1869.  lu  1871  an  Improvement  Act  was 
obtained  to  enable  the  authorities  to  deal  with  congested  dis- 
tricts chiefly  within  the  area  of  the  ancient  royalty,  which 
occupied  200  acres  of  the  4,000  acres  to  which  the  municipal 
area  extended.  This  Act  also  conferred  extensive  additional 
powers  relating  to  the  construction  and  sanitation  of  build- 
ings. Under  the  improvement  scheme  about  £400,000  had 
been  expended  in  the  purchase  and  removal  of  the  very  worst 
class  of  property,  the  abodes  of  disease  and  crime.  For  these 
had  been  substituted  wide  streets  and  buildings  of  the  highest 
class.  Since  the  Improvement  Act  was  passed  229  streets, 
extending  in  length  to  21  miles,  had  been  sanctioned,  bring- 
ing the  streets  of  the  city  to  557  in  number  and  76  miles  in 
length.  Simultaneously  with  these  improvements  there  had 
almost  passed  out  of  existence  typhus  fever,  which  previously 
had  been  almost  continuously  in  the  city.  One  of  the  areas 
dealt  with  under  the  Improvement  Act  had  a  population  of 
855  persons,  equal  to  724  per  acre,  and  its  death  rate  was 
58-4  per  1,000.  The  death  rate  of  the  city  in  1871,  the  year 
of  the  Improvement  Act,  was  29'38,  and  last  year  19'19  per 
1,000.  Within  the  last  twenty  years  a  marked  improvement 
had  taken  place  in  the  style  and  construction  of  the  houses 
of  the  working  classes  of  Dundee.  The  high  price  of  land 
prevented  any  approach  to  the  erection  of  cottages,  and  work- 
men's houses  were  built  in  great  blocks,  generally  four  storeys 
high.  A  vast  amount  of  that  class  of  property  had  recently 
been  built,  each  dwelling  containing  from  two  to  four  rooms, 
with  scullery,  pantry  and  w.c.  The  increased  dimensions  of 
these  houses,  and  the  high  wages  now  paid  to  all  artisans  en- 
gaged in  the  building  trades,  caused  the  rents  to  be  high.  So 
much  were  these  improved  houses  appreciated  tiiat  they  were 
in  great  demand.  The  water  sujijily  of  the  city  was  excellent. 
The  reservoirs  covcreil  612  acres,  the  aveiago  daily  consump- 
tion exceeded  9,000,000  gallon.";,  and  the  cost  of  the  works 
was  £913,000.  The  public  parks  and  pleasure  grounds,  several 
of  them  being  the  gifts  of  large-heartCHl  citizens,  extended  to 
about  230  acres,  at  elevations  varying  from  20  ft.  to  570  ft. 
above  ordnance  level.  The  esplanade,  which  was  approach- 
ing completion,  would  afford  delightful  \^■alkH  and  drh'cs  by 
tho  riverside  for  fully  2.^  miles.  ThQ  corporation  had  ex- 
pended £60,(X)0  on  tramways,  and  ore  long  it  would  take  tho 
working  of  them  into  its  own  hands  and  greatly  extend  them. 
There  were  excellent  public  baths,  wash-houses  and  open-air 
bathing  places,  and  the  extension  of  all  these  was  iii  contem- 
plation. The  cattle  markets  and  slaughter-houses  were  of 
the  most  approved  description.  To  cope  witli  zymotic  and 
other  diseases  a  fever  hospital  had  recently  been  erected,  at  a 
cost  of  £29,000.     Largely  omrg  to  the  liberality  of  generous 


citizens,  the  free  library,  picture  galleries.  University  College, 
and  secondary  and  technical  education,  were  extensive  and 
high-class.  There  were  splendid  gymnasia,  and  tho  evening 
educational  and  manual  instruction  classes  were  largely  taken 
advantage  of. 

A  hearty  vote  of  thanks  having  been  awarded  to  the  Lord 
Provost,  a  paper  was  read  by  Mr.  Gilbert  Thompson,  presi- 
dent of  the  association,  on 

RECENT  DEVELOPMENTS  IN  SEWAGE 
PURIFICATION. 
It  might  be  thought,  he  said,  that  the  term  "recent,"  as 
applied  to  sewage  purification,  was  a  scarcely  necessary 
qualification.  Sanitary  work  taken  altogether  did  not  go 
back  to  a  very  remote  anti((uity,  and  sewage  purification  was 
one  of  its  later  develupraenta.  But  although  they  might 
truthfully  say  that  all  developments  in  this  direction  were 
modern  in  the  extreme,  such  expressions  were  of  necessity 
comparative,  and  already  many  processes  from  which  much 
was  expected  had  entirely  disappeared,  or  only  remained  em- 
balmed in  what  they  might  call  the  ancient  history  of  sani- 
tary progress.  Beginning  from  the  time  when  all  refuse 
matters  were  simply  poured  or  thrown  into  the  watercourses, 
the  first  stage  in  the  progress  was  the  endeavour  to  enrich 
the  land  by  means  of  sewages,  either  by  running  it  over  the 
surface,  or  by  allowing  it  to  deposit  its  solid  matters  in  tanks, 
in  the  belief  that  the  solid  deposit  would  be  most  valuable 
manure,  while  the  upper  liquid  would  be  practically  pure. 
But  while  the  direct  application  of  sewage  to  land  had  often 
given  excellent  results,  the  simple  process  of  settling  was  a 
failure,  because  much  of  the  impurity  was  dissolved,  and 
therefore  did  not  settle  to  the  bottom.  Next  in  order  came 
the  various  processes  which  aimed  at  effecting  this  separation 
by  the  addition  of  some  substance  which  would  cause  precipi- 
tation, and  fortunes  were  hoped  for  from  the  manures  thus  to 
be  produced.  Although  time  and  again  the  same  result  was 
reached — a  sludge  of  little  raanurial  value  and  an  effluent  far 
from  pui'e — these  early  experiments  left  them  with  a  number 
of  precipitation  processes  which,  with  the  addition  of  filtra- 
tion, could  produce  a  reasonably  good  effluent,  and  left 
tl  em,  too,  the  knowledge  that  treatment  on  land  could 
produce  an  eJfluent  which  satisfied  their  requirements. 
Apart  from  developments  in  detail,  one  of  the  most  interest- 
ing features  in  regard  to  sewage  purification  was  the 
'way  in  which  science  had  been  pressed  into  the  service.  Be- 
ginning to  all  appearance  as  a  process  which  merely  required 
some  very  ordinary  structural  arrangements  for  its  efficient 
carrying  out,  it  was  not  long  until  the  resources  of  chemistry 
were  largely  drawn  upon,  and  now  it  looked  as  if  both  the 
engineer  and  the  chemist  would  have  to  occupy  a  position 
altogether  subsidiary  to  that  occupied  by  the  omnipresent 
microbe,  and  that  their  operations  must  be  directed  by  those 
to  whom  the  habits  and  life  history  of  the  microbe  were  best 
known.  While,  however,  it  would  appear  as  if  the  future 
progi'ess  in  sewage  purification  would  he  largely  dependent 
on  bacteriological  research,  the  new  methods  had  not  yet  so 
completely  proved  their  superiority  as  to  drive  the  others  out 
of  the  field.  There  were  still  many  competing  systems  full 
of  vitality,  and  his  object  was  not  to  advocate  one  or  another, 
but  to  show  the  main  lines  on  which  recent  advances  had  been 
made.  In  considering  the  different  priuciplee  on  which  puri- 
fication might  depend,  it  was  well  to  bear  in  mind  that  no 
system  removed  the  impurity  in  the  same  sense  as  a  bale  of 
goods  was  removed  from  a  cart.  To  a  certain  extent  this 
might  be  done;  but  there  was  inevitably  a  considerable  part 
which  it  was  imjjossible  to  remove,  and  which  at  best  could 
bo  made  harmless.  In  these  circumstances  it  was,  of  course, 
quite  open  to  consideration  whether  it  was  worth  while  to 
remove  any,  except  perhaps  by  mechanical  straining.  At  the 
present  time  there  were  three  chief  methods  of  treatment — 
on  land,  by  precipitation,  and  by  bacteriological  methods.  In 
a  strictly  scientific  classification  the  first  and  last  of  these 
could  bo  combined,  but  there  was  sufficient  practical  difference 
to  warrant  them  in  making'a  distinction.  It  might  be  said, 
indeed,  that  the  chief  development  in  connection  with  land 
treatment  was  the  discovery  that  the  purification  was  effected 
by  living  agencies.  From  the  purification  point  of  view  the 
effect  of  the  crop  was  not  of  great  importance,  whatever  it 
might  be  financially.  Tho  system  of  land  treatment  still  held 
its  own  ;  but  it  wag  doulitful  whether  it  would  continue  to  do 
so,  as  there  were  greater  chances  of  improvement  in  co7inec- 
tion  with  the  new  methods.  It  w.as  in  connection  with  the 
in'ecipitation  methods  that  mechanical  ingenuity  had  had 
most  scope.  In  all  of  these  the  general  features  were  similar. 
A  quantity  of  some  iirecipitant  was  addeil  to  the  .sewage, 
which  was  then  run  into  settling  tanks,  so  that  the  sludge 
might  settle.  In  recent  times  improvements  had  been  made 
in  the  design  of  the  tanks,  so  as  to  produce  tho  maximum 
precipitating  effect  in  tho  methods  of  removing  the  sludge 
from  the  tanks,  and  in  the  subsequent  treatment  of  the 
sludge.     .\s  to  the  first  of  these, 

THE   COSH.tM   TANK 
might  bo  given   as  .in  example.     The  ordinary  tank   is  rec- 
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tangular,  or  occasionally  circular,  in  shape,  and  the  bottom 
was  nearly  or  altogether  flat,  whilo  the  sewage  either  passed 
from  one  tank  to  another  over  a  simple  system  of  division 
walls  or  remained  quiescent  in  the  tank  which  it  first  entered. 
The  Cosham  tank,  on  tlip  other  hand,  connisted  of  a  number 
of  cells,  and  the  sewaj^e  passed  fron\  one  to  another  throuph 
what  were  called  "  tloccnlent  flues."  At  Nuneaton,  which 
was  said  to  produce  the  fonlest  sewage  in  England,  excellent 
resalts  were  obtained,  and  there  was  a  most  marked  contrast 
between  the  stream  of  exceedinsly  foul  sewage  entering  the 
works  and  the  effluent  which  entered  the  small  stream,  and 
which  appeared  to  contribute  In  its  purity  rather  than  to  its 
pollution.  Tho.se  in  eliarge  of  the  Nuneaton  works  put  much 
more  stress  on  the  construction  of  the  tanks  than  on  the  par- 
ticular substance  used  as  a  precipitant,  and  they  believe  that 
their  present  success,  after  a  number  of  failures,  was  due  to 
the  working  of  the  tlooculent  flues.  Not  only  in  the  settle- 
ment of  the  sludge,  but  also  in  its  removal  from  the  tanks, 
improvements  had  recently  been  made.  By  the  system  of 
first  emptying  the  tank  and  then  allowing  the  sludge  to  run 
by  gravitation  into  a  "  sludge  well  "  there  was  tho  disad- 
vantage, which  was  specially  felt  in  small  works,  that  the 
slndge  was  delivered  at  the  lowest  posnible  level,  from  which 
probably  it  had  to  be  mechanically  raised,  .'several  methods 
had  been  adopted  to  get  over  this  diflBculty.  In  the  Cosham 
tanks  referred  to  (where  these  hud  been  specially  constructed 
and  not  merely  adapted),  the  sludge  which  collected  in  the 
side  chambers  was  run  into  tho  centre  well,  and  this  in  its 
turn  was  tapered  to  the  bottom,  from  which  the  sludge  was 
raised  in  a  syphon  pipe,  by  the  pre.saure  of  the  liquid  in  the 
tank,  to  a  level  nearly  that  of  the  free  surface  of  the  sewage.  In 

THK  C.^NDV  TANK 
the  same  power  was  used  in  quite  a  different  manner. 
The  tank  was  made  with  the  usual  flat  bottom,  and  tho 
system  might  be  used  either  in  rectangular  or  circular 
tanks.  In  the  former  a  pipe  with  a  slot  in  it  was  made  to 
travel  along  the  bottom  of  tho  tank,  while  in  the  latter  a 
similar  pipe  was  pivoted  at  the  centre  and  rotated,  also  close 
to  the  bottom  of  the  tank.  In  either  case  it  was  connected 
tO' a  rising  pipe  which  passed  through  the  side  of  the  tank 
and  discharged  at  a  level  a  little  below  that  of  the  water  in 
the  tank.  The  result  was  that  the  slndge  was  forced  into  the 
pipe  through  the  slot  and  out  through  the  connected  pipe  by 
a  pressure  corresponding  to  the  depth  of  the  outlet  from  the 
surface.  The  motion  of  the  pipe  was  so  adjusted  as  to  give 
sufficient  time  and  no  more  for  the  slndge  to  enter  the  pipe. 
It  was  obvious  that  if  the  pipe  were  allowed  to  remain  at  rest 
with  the  outlet  valve  open  the  sewage  wotild  simply  escape 
bodily  until  the  outlet  level  was  reached.  Not  long  ago  he 
saw  tanks  such  as  this  dealing  with  sewage  of  a  class  very 
different  from  that  of  Nuneaton,  having  been  constructed  to 
relieve  Windermere  of  the  pollution  caused  by  the  sewage  of 
Bowness,  and  therefore  situated  in  a  district  where  amenity 
was  of  the  utmost  value.  But  the  comparatively  small  tanks 
and  filters  did  not  seem  to  detract  in  any  way  from  the  beauty 
of  the  famous  Lakeland,  and  although  he  stayed  for  soitie 
days  within  a  few  hundred  yards  of  tho  works,  it  was  only  by 
accident  that  he  became  aware  of  their  e.xistence.  The  dis- 
posal of  the  sludge  was  one  of  the  serious  difliculties  in  pre- 
cipitation works.  In  its  raw  state  it  could  scarcely  be  dis- 
posed of  even  for  nothing,  and  any  treatment  involved  cost. 
The  method  adopted  in  Glasgow,  of  drying  it  snfiiciently  to 
form  a  fairly  portable  manure,  gave  a  prospect  of  soms  return. 
The  processes  which  nieantinio  were  attracting  most  atten- 
tion were  those  which  produced  no  sludge,  or,  in  other  words, 
which  went  on  the  principle  of  decomposing  and  reducing  to 
harmless  forms  all  the  substances  contained  in  the  sewage. 
Recognising  the  fart  that  these  ilianges  were  associated  with 
the  life  of  certain  minute  organisms,  they  endeavoured  to 
have  the  changes  carried  out  as  speedily  as  possible  by  pro- 
viding conditions  suitable  to  tho  activity  of  these  organisms. 
Two  developments  of  this  idea  had  been  brought  somewhat 
prominently  before  the  country  of  late — the  bacteriological 
filter  and  the  septic  tank.  These  both  depended  on  tho  action 
of  the  microbes  which  lived  on  sewage,  but  they  differed  in 
this  respect,  that  while  the 

BArTF.RtOLOGHAt,    FILTERS 

depended  on  one  class  of  those  microbes — those  which  re- 
quired air  or  oxygen  for  their  support — the  septic  tank 
depended  on  the  so-called  anaerobic  microbe — those  which 
wanted  no  air — and  it  was  only  when  they  had  done  their 
best  with  the  sewage  that  it  was  handed  over  to  the  tender 
mercies  of  their  a-robio  brethren  in  the  filters.  The  septic 
tank,  in  other  words,  was  really  a  preliminary  to  passing  tho 
sewage  through  a  form  of  bacteriological  filters.  The  prin- 
ciple of  the  bactoriiilogical  filters  was  a  perfectly  simple  one. 
Uosembling  somewhat  ordinary  liltors  turned  \ipslde  down, 
they  wore  so  conatructcil  as  to  allow  the  sewage  to  penetrate 
into  them,  and  also  to  allow  air  to  have  free  access  through- 
out the  mass.  Beginning  with  little  or  no  power  of  purifica- 
tion, the  filters  gradually  reared,  as  it  were,  a  colony  of 
microbes,  which  was  8npi>lird  with  suitable  food  in  the  shape 
of  sewage,  and  which  liiorally  ate  nil  the  sewage  that  was 
turned  into  the  filter.  Tlio  reversal  i^f  tho  ordinary  con- 
struction of  the  filter  was  for  the  purpose  of  avoiding  the 
coating  over  of  the  surface,  and  tho  consequent  exclusion  of 
air,  which  would  result,  if  tho  filter  were  constructed  with 
fine  material  at  the  top.  The  whole  conMruction  was  simply 
a  concentrated  land  filter,  with  the  toil  rvplnced  by  another 


material — coke,   coke    breeze,    and    the    like — snitable    for 
lodging  the  microbes.     The   septic   tank  process  was  a  little 
more  elaborate.     When  the  sewage  had  entered  the  tank  it 
was  excluded  from   light  and  air.      The   heavier  suspended 
matter  fell  to  the   bottom,  tho  lighter  rose  to  the  top.     The 
ana>robic    microbes  which    had  gradually   developed    in    the 
tank,  the  conditions    being   favonrable  for   their  eiietenoe, 
attacked  tho  sewage  matters,  and  by  their  aid  putrefaction 
took  place  with  considerable  rapidity,     .\fter  taking  about 
twenty-four   hours    to  pass    through   the    tank    the    sewage 
reached  tho  outlet,  was  run  over  aerating  troughs,  anti  finally 
filtered.      The    anaerobic  microlies  which    were  nnfortunato 
enough  to  pass  out  with  tho  sewage  were  killed  by  the  air, 
and    the    filter,    being    already    stocked    with    those    which 
flonrished  in   air,  had   a  clear  field  lo  work  on.     He  visited 
Exeter  works  in  the  early  part  of  this  year,  one  of  the  chief 
objects  being  to  see  whether  such  a  mode  of  treatment  could 
bo  carried  out  without  any  outward  indication  of  the  exceed- 
ingly offensive  process  going  on   in  tho    tank.     Tho  works 
proved  to  be  quite  as  inoffensive  as  a  well-managed  sewage 
works  usually  was.     An   ingenious  michanical  arrangement 
was  in   use,  by  which  the  stream   nf   sewage  was  automati- 
cally turned  on  to  filter  after  filter;  but  it  seemed  to  him  not 
unlikely  that  by  some   email    modifications  in    the  filtering 
arrangements    a  more   uniform  effluent  might  be  produced. 
That  they  had  not  yet  reached  a  final  settlement  of  the  sew- 
age question   was  proved  by   the  fact  that  within   the  last 
few  weeks  they   had   seen   by   the  newspaper    reports  that 
works  on  each  of  the  three  leading  metho<l8  to  which  ho  had 
referred  had   been  adopted  or  recommended.      This  was.  of 
course,  so  far  due  to  tho   differences  in  local  conditions,  bat 
it  suggested  also  tho  probability  that   meantime  there  waa 
so  little   to  choose  between   the  best   representatives  of  the 
various  systems  that  causes  more  or  less  accidental  might 
be  sufficient  to  turn  the  scale  in  favour  of  any  of  them.   Mean- 
time it  might  be  said  that,  while   no  system  could  be  pro- 
nounced the  best,  they  had  at  all  events  at  command  various 
processes  which  might   be   trusted   to   produce,   if    properly 
worked,  a  satisfactory  effluent.     But  sewage   still  remained, 
and  probably  would  remain,  an  element  of  expense  to  any 
community,  and  to  minimise  that  expense  it  was  necessary 
that  the  system  should    be    judiciously  selected,  the   works 
skilfully  planned,  and,  what  was  of  no  less  importance,  that 
the  management  should  be  careful  and  skilful.     The  public 
health  aspect  of  sewage  disposal  was  now  fairly  secure,  and 
it  might  be  hoped   that    progress  in  the  future  would  im- 
prove the  financial  aspect.     Another  aspect  which  waa  little 
considered  when  speaking  of  works  in  general,  but  which  had 
an  unpleasant  habit  of  coming  to  the  front  very  awkwardly, 
was  the  aesthetic  one.     Sewage  works  might  be,  and  usually 
were,  conducted  so  as  to  cause  no  actual  nuisance,  but  if  by 
still  futher  improvements  they  could  with  some  plausibility 
speak  of  the  Corporation   Aquarium,  or  the  District   Com- 
mittee's Jubilee  Ponds,  an  important,  if  perhaps  indefinite, 
advance  would  have  been  made. 

A  hearty  vote  of  thanks  having  been  awarded  to  the  presi- 
dent for  his  paper, 

Baillio  Dick,  chairman  of  the  Public  Ilealth  Committee  of 
the  Glasgow  Corporation,  in  the  course  of  the  discussion 
which  followed  said  he  agreed  -n-ith  Mr.  Thompson  in  think- 
ing that  seven  outfalls  into  the  sea  required  careful  super- 
vision. To  empty  into  a  confined  bay,  as  wa*i  in  some  jilaces 
done,  was  a  scandal  and  disgrace  to  our  civilisation.  The 
ju-ecipitation  scheme,  however,  which  kept  the  sewage  from 
going  into  the  water,  was  the  best  of  all. 

RIVKR  POLLUTION    IN  SCOTLAND. 
Bailie    M.   Dechan,  public  analyist,    Hawick,   supplied  a 
paper  on  "  River  Pollution."     Ho  said  that  in  the  year  1388 
there  was  inscribed  on  tho  statute  book  of   England  an  Act 
which  imjiosed  a  penalty  of  £20  upon  any  person  casting  animal 
filth  or  refuse  into  rivers.     Considering  the  relative  value  of 
money  then  and  now,    ancient  sanitarians    must    have  con- 
sidered river  pollution   a  very   serious  crime.     If  thoughtful 
men  were  at  this  period  of  their  history  ttirniug  their  atten- 
tion   to    the   preservation   of    tho   purity  and   beauty   of  the 
rivers,  how  much  more  necessary  should  it  be  for  them  now, 
when,  instead  of  a  sparsely-populated  country, they  had  large 
centres    of    population    employed    in   various    manufacturing 
operations,  and  jointly  producing  vast  quantities  of  refuse  and 
effete  matters,  which  found  their  way  into  rivers,  destroying 
their  amenity  and  injuring  the  lives  of  the  inhabitants  dwell- 
ing along  their  banks  I-*       For  the   partial  ce.i.saiion   of  this 
injury  to  the  public  health  of  this  country  thi>y  were  indebted 
to  tho  "Rivers   Pollution   Prevention   Act,   1S76."     Tho  Act 
was  a  weakling  of  n  very  pronounced  tyiM-,  bnt,  like  most 
things    not  understood,  it  was  generally  foarml.     .-Vsits  name 
and    Bonio    of  its  sections    imi>licd,  it   waa    more   to  prevent 
recent  pollution  than  to  stamp  out  what  was  already  a  crying 
evil.     The  very  fact  that    tho  consent  of  the  T.o<al  Oovern- 
ment  Board  was  necessary  befon'  a  sanitary   authority  could 
take  proceedings  had  pmctically  made  this  .Vcl  a  dead  letter, 
many   local   sanitary   authorities   proforrinir   to  bear  the  ills 
Ihev  had  iiilhor  tluiii  run  tho  rink  attending  an  ox|>cnsivo  and 
perliap.'i    abortive    litigation.       Tho    Act    was    also  the  verj- 
essence  of  ambiguity,  and  the  absence  of  definition  made  it 
almost  hopeless  for  the  progress  which  their  altered  condi- 
tions of  life  demand.     It  was,  in  Ui»  opinion,  impoffiblo  and 
rtopian    to   expect  rivers  paitinjt  through  large  centres  o 
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popalation  and  manufacturing  industries  to  emerge  therefrom 
undiminished  in  quantity  and  unimpaire.l  in  quality,  as  the 
common  law  of  the  country  may  demand.  As  sanitarians 
fighting  for  higher  ideals,  in  the  interest  of  public  health, 
there  ought  not  to  be  any  real  difficulty  in  accomplishing 
what  they  are  striving  for,  if  only  the  apparently  conflicting 
interests  were  duly  considered  and  the  paths  of  duty  made 
broad  and  deep  by  the  proper  application  of  the  accumulated 
results  of  scientific  investigations  and  increased  knowledge 
daring  the  last  twenty  years.  As  matters  at  present  stood 
the  very  gravest  injustice,  hygionically  speaking,  was  being 
perpetrated  and  tolerated  in  many  parts  of  the  country. 
Bailie  Dechan  then  entered  into  a  long  explanation  of  the 
position  of  affairs  in 

GALASHIELS    AND    HAWICK. 

In  the  latter  place  about  £70,000  had  been  spent  on  the 
construction  and  maintenance  of  pnblic  sewers  and  puriiica- 
tion  works,  while  Galashiels  got  off  Scot  free;  the  manu- 
facturers at  their  own  expense  treating  the  waste  liquors  at 
their  works,  but  the  household  drainage  of  the  town  passing 
into  the  river  Gala  and  Tweefl  without  any  treatment  what- 
ever. No  better  illustration  than  this  could  be  given  of  the 
hopeless  defects  of  the  Act  of  Parliament,  and  the  sooner  it 
was  amended  or  erased  out  of  the  statute  book  altogether 
the  better  for  the  intellectual  and  sanitary  credit  of  the 
country.  The  position  taken  up  by  the  manufacturers  in 
Galashiels  was  a  sufliciKnt  answer  to  those  who  arguad  that 
the  principal  obstacles  to  the  preservation  of  the  healthiness 
of  their  rivers  were  tlie  la-ge  manufacturing  interests  in- 
volved. But  were  the  manufacturers  in  (ialashiels  main- 
taining the  efficiency  of  their  respective  works  by  the  proper 
and  effective  use  of  their  appliances  ?  Under  present  circum- 
stances it  would  not  be  the  least  surpiising  if  many  of  these 
were  largely,  if  not  entirely,  inoperative  for  want  of  any 
system  of  inspection  or  other  means  of  checking  the  efficiency 
of  these  works.  What  was  more  galling  or  stimulating  to 
indifference  than  that  one  party  had  to  pay  considerable  sums 
of  money  for  what  another  pirty,  similarly  situated,  got  for 
practically  nothing;  or  when  a  large  amount  of  money  had 
to  be  spent  by  one  party  in  the  interest  of  public  health 
while  his  neighbour  was  allowed  to  treat  with  impunity  these 
considerations  of  natural  importance  ?  It  could  not  be  denied 
that  many  localities  on  the  lower  roaches  of  polluted  rivers 
suffered  severely  because  of  deliberate  selfishness  on  the  part 
of  others,  and  for  the  want  of  some  independent  authority 
armed  with  powers  to  prevent  this  insiduous  injury  to  the  health 
of  large  communities.  The  river  Gala,  after  receiving  all  the 
household  drainage,  Ac  ,  of  the  town,  joined  the  river  Tweed 
before  it  reached  Kelso.  Tliis  beautiful  town  had  a  very  un- 
satisfactory dual  arrangement  for  its  water  supply,  part  of 
which  was  obtained  from  the  Tweed.  This  part  of  the  supply 
was  supposed  to  be  reserved  for  washing  and  such  like  pur- 
poses. But  it  need  hardly  be  said  that  in  many  cases  this 
precaution  might  be  occasionally  overlooked,  if  not  habitually 
neglected,  with  the  results  which  one  might  expect  under 
such  circumstance.i.  Kelso  had  an  average  death  rate  for  the 
last  ten  years  of  19'8  per  1,000  of  the  population,  as  against 
17'3  in  Jedburgh,  14'7  in  Galashiels,  and  I7'2  in  Hawich, 
while  Kelso  occupied  an  unenviable  position  as  compared 
with  these  towns  in  the  matter  of  notified  cases  of  typhoid 
fever.  After  stating  that  in  referring  so  largely  to  the  con- 
dition of  the  Border  rivers  he  h.ad  assumed  that  these  were 
typical  of  the  large  majority  of  the  rivers  in  Scotland,  B.ailie 
Dechan  submitted  the  following  suggestions  with  reference  to 

LIMITS    OF     PERMISSIBLE     IMPl'RITV: 

1.  Tliat  all  standards  apply  to  the  polluted  waters  and  not 
to  the  polluting  sources  or  effluents.  2.  That  organic  matters 
be  expressed  in  terms  of  free,  saline  and  organic  ammonia, 
stated  as  parts  per  1,000  or  grains  per  gallon  ;  and  that  the 
limits  for  these  in  the  freshly-mixed  waters  should  not  bo 
higher  than  00.'?  for  free  and  saline  ammonia  and  002  for 
organic  ammonia,  expressed  in  grains  per  gallon.  3.  That 
there  shall  be  no  free  chlorine  or  hypochlorites  present. 
•I.  That  free  acids  and  alkalinity  due  to  hydroxides  be  absent. 
5.  That  there  be  present  not  more  than  0001  grains  per  gallon 
of  copper  or  lead,  calculated  as  sulphates.  6.  That  the  sus- 
pended matters  in  the  water  shall  not  be  increased  more  than 
1  grain  per  gallon.  7.  That  in  all  other  cases  it  shall  be  the 
duty  of  the  Local  Government  Board,  when  so  required,  to 
formulate  limits  of  permissible  impurity.  8.  The  Local 
Government  Board  shall  instruct  the  sanitary  inspector  for 
the  district  throiigli  which  these  polluted  waters  flow  to  take 
not  less  than  two  samples  per  annum  and  submit  these  to  the 
public  analyst  for  his  district,  the  reports  of  the  analyst  to 
be  embodied  in  the  inspector's  annual  report  to  the  Local 
Government  Board.  Should  the  present  unsatisfactory  Act 
be  amended,  or  a  new  .Act  passed,  and  regulations  adopled 
somewhat  on  the  lines  here  suggested,  he  had  little  doubt  that 
in  a  few  years  their  rivers  would  be  restored  to  that  classic 
purity  and  beauty  which  so  often  called  fiirth  (he  genius  of 
Scott  and  Burns,  and  that  then  they  could  exclaim  with  the 
latter,  "  Green  are  our  woods  and  fair  our  flowers,  our  watt  rs 
never  drumlie." 

A    USELESS    ACT. 

In  the  course  of  discussion  Mr.  John  Llmlsav,  interior 
clerk  to  the  Glasgow  Police  Commissioners,  said  the  Rivers 
Pollution  Act  was  of  no  use  whatever,  and  had  failed  abso- 
lutely and  signally  in  the  purposes  for  which  it  was  intended. 
He  thought  thpy  should  ect  about  to  get  an  A,ct  whigh  would 


really  accomplish  the  primary  purpose  it  was  intended  for 
In  cases  of  river  pollution  brought  under  his  notice  he  had 
found  the  Act  to  be  absolutely  of  lu)  avail,  and  even  in  the 
Public  Health  Act  there  was  nothing  to  help  them  from 
a  sanitary  point  of  view.  The  only  remedy  he  conid  get  was 
found  in  the  Glasgow  Police  Act  of  1866.  It  seemed  to  him 
a  sad  state  of  affairs  that  for  the  prevention  of  river  pollution 
one  had  to  go  to  a  local  Act  of  Parliament  of  thirty  years  ago 
to  get  remedies  which  in  those  days  should  be  contained  ini 
general  and  imperial  -Vet  of  Parliament. 

Bailie  Wilson,  Jedburgh,  expressed  the  opinion  that  manu- 
facturers should  take  reasonable  means  for  the  prevention  of 
pollution. 

Bailie  Dick,  Glasgow,  objected  to  telling  people  how  not  to 
pollute  rivers,  contending  that  they  ought  to  be  left  to  devise 
ways  and  means  for  themselves.  What  tlie  authorities  should 
say,  and  that  emphatically,  was — "  You  shall  not  pollute  the 
river."     (Hear,  hear,  and  applause). 

Bailie  Dechan  having  replied,  was  awarded  a  vote  of 
thanks  for  his  paper. 

Another  interesting  paper  dealt  with 

DUNDEE,  OLD  AND  NEW. 
Councillor  Elliott,  Dundee,  gave  .an  address  on  "  Dundee, 
Old  and  New,  Judged  from  a  Sanitary  Point  of  View."  Muuy 
buildings,  he   said,  that  were   cleared  out   under  the    Dundee 
Improvement  Act  could   not  by  anv  means  be   called  anti- 
quated.    A  considerable  number  of  them  were  erected  about 
the  beginning  of  the  century,  and  the  wonder  was  that  at  so 
comparatively   recent  a  period  their  municipal    authorities 
should  have  been  ignorant  of  or  ignored  those  specific  laws  so 
essential  to   health.     They  seemed  to  think  that   in  a   multi- 
tude of  inhabitants  in  a  circumscribed  area   there  might   not 
only  be  wisdom,  but  comfort  and  happiness  as  well.  Dundonians 
were  now  proud  of  their  city,  and   why  should   they  not  be 
proud  of  it?     It  had  arisen  from   its  ashes,  as   it  were,  and 
become  one  of  the  most  prosperous  in  the  land.     Some  time 
ago  he  read  two  interesting  articles  in  The  Dundee  Magnzive, 
written  over  the  sig-nature  of  "Philetas."     The  writer  dated 
his  remarks  some  time  prior  to  the  beginning  of  the  century, 
when  the  population  amounted    to  a.  mere  handful.     A  qniet 
humdrum  place  it  must  have  been,  lying  chiefly  in  the  hollow 
between   High-street,  on    the  south   side  of  Murraygate,  and 
eastwards  along  Seagate.     At  that   time  there  were   only  a 
few  houses  and  a  brew  loft  or  two  scattered  over  Nethergate 
and  Overgate,  and  during  the  recent  slum  crusade  it  was  an 
iuteresting  task  to  pick  them  out.     There  was  no  difficulty  in 
doing  so,  as  they  had  old-fashioned  distinctive  features  which 
the    neighbouring   properties    did    not    possess.       "Philetas'' 
stated  that  the  houses  were  usually  made  of  wood,  and   that 
there  were  not  half  a  dozen  stone  houses  in  High-street.    The 
princip.al  buildings  might  liave  been  of  wood,  such  as  the  old 
'■  timmer  land  "  in  Overgate,  of  the  Elizabethan  style,  but  the 
"  auld  clay  biggin  "  was  the  home  of  the  poor.     The  streets 
were  then  in  a  wretched  state,  and  were  laid  with  boulders  or 
cobble-stones.      There    were    only   two    narrow    lanes — St. 
Clement's-lane  and  Tyndal's  Wynd — that  led  to  the  foreshore. 
As  for  lighting,  there  was  none.     The  Meadows  were  little 
better  than  a   Slough  of   Despond.     They   were  unenclosed, 
and  the  health  of  the  inhabitants  was   much  affected   by   the 
stagnant  pools  that  gathered  there.     The  living  were  warned 
to  bed  by  the  sound  of  the  bagpipe  and  the  toll  of  the  curfew, 
and  the  dead  were  carried  to  their  graves  to  the   sound  of  a 
tinkling  hand  bell.      "Philetas"  states  that  vegetables  could 
only  be  purchased 

ONCE    A    WEEK, 

and  only  in  summer;  but  beef  could  be  had  for  IJd.  a  pound, 
a  dozen  eggs  for  the  same  sum,  a  fat  hen  might  be  got  for 
4d.,  a  goose  for  Is.,  and  a  decent  roasting  pig  for  Is.  6d., 
while  the  milk  was  unadulterated.  One  would  infer  that  the 
question  of  tuberculosis  troubled  the  people  then,  from  the 
f.act  that  butchers'  carrion  was  seized  and  hung  up  at  the 
Market  Cross  and  then  thrown  into  the  river.  Spirits, 
"  Philetas "  told  them,  were  not  used  by  what  he  called 
"  the  common  people,"  but  a  chopin  of  ale  could  be  got 
for  a  halfpenny,  and  a  draught  of  malt  bever.age  formed 
all  the  debauch  of  the  labourer  and  mechanic,  that  liquid 
being  so  powerful  as  to  send  him  reeling  and  happy  home. 
Mankind  came  into  the  world  with  a  bad  griice,  and  left  it 
with  a  worse.  Virtue  despised  vice,  and  vice  laughed  at 
virtue.  Little  rogues  were  lianged;  great  criminals  escaped. 
The  wealthy  feasted  and  the  poor  starved.  In  the  course  of 
a  few  years  the  town  began  to  extend.  Before  long  the 
buildings  almost  doabled  in  number,  and  the  poimlation  Boon 
((uadrupled.  The  ground  in  the  centre  of  the  town  became 
valuable,  and  it  was  at  this  period  the  seeds  of  congestion 
wei-e  sown.  The  proce.^s  of  cramming  went  on  year  after 
year  till  every  available  corner  in  the  main  streets  had  its 
pile.  .\a  the  population  continued  to  increase  overcrowding 
must  have  existed  to  an  enormous  extent.  No  wouder  that 
infection  revelled  in  congenial  spheres  and  committed  fearful 
ravages.  As  the  town  began  to  expand  new  thoroughfares 
were  opened,  the  streets,  ro.ads  and  pathways  were  improved, 
and  a  system  of  lighting  by  oil  lamp  was  introduced,  as  well 
as  a  water  supply  from  Ladywell.  About  this  period  two 
drains  were  laid  in  (he  main  thoroughfares.  All  manner  of 
things,  however,  and  garbage  of  every  kind  were  allowed  to 
get  on  the  streets,  at  doors,  and  underneath  window  sills.  The 
eins  of  omission  of  the  fathers  descended  upon  the  children, 


Septembeb  3,  1897.] 


AND   COUNTY  ENGINEER. 


267 


and  they  continued  to  "  soak  "  in  their  oircnmscribed  dwell- 
ings, with  their  low  roofs,  their  boi  beds  and  their  sodden 
earthen  floorage  up  to  a  comparBtively  recent  date.  En- 
lightened as  the  people  considered  themselves  to  be,  the  short- 
comings of  a  bygone  day  Blill  Vx'sct  ihein.  They  had  in 
Dandee,  it  was  true,  ovirrun  their  borders.  They  had  almost 
a  new  city,  with  all  those  equipments  in  scientilii-  appliances 
that  shoa'ld  tend  to  make  life  happy  and  hcalihful.  Still  in 
many  of  the  older  parts  they  had  the 

LRAVKN  OF  D.VRIGIITEOIS.NESK. 
It  wag  not  a  credit  to  any  city  that  snch  an  incongrnoug 
collection  of  hoary  veterans  shoald  bo  allowed  to  remain  in 
ns*  much  longer,  as  they  were  not  only  prievons  eyesores, 
bnt  obnoxious  vehicles  of  disease.  Beneficent  as  had  been 
th«  operations  of  the  1872  Act,  there  still  remained  a  good 
deal  to  be  done  in  the  treatment  of  insanitary  dwellings  that 
did  not  come  within  its  siope.  It  might  be  of  interest  to 
state  that  the  number  of  properties  of  this  class  dealt  with 
from  March,  1890,  till  July,  1897,  wag  233,  the  nnmber  of  rooms 
connected  therewith  about  700,  and  inhabitants  1,800.  He 
would  not  say  that  they  had  entirely  improved  that  class  of 
building.  The  work  had  been  in  abeyance  because  of  obstruc- 
tion from  quarters  from  which  they  might  have  expected 
a  certain  amount  of  impartial  encouragement,  if  not  support, 
instead  of  being  held  up  to  derision  and  ridicule.  In  pro- 
perties that  have  been  doalt  with  and  now  rcoccupied  it 
had  been  found  that  the  improved  conditions  had  been  main- 
tained, that  they  had  not  deteriorated  since  occupation,  and, 
what  was  equally  as  satisfactory,  the  surroundings,  such  as 
stairs  and  landings,  were  receiving  greater  attention.  Tonch- 
ing  on  the  snbject  of  milk,  the  essayist  mentioned  that  there 
was  in  Dundee  ninety-one  dairies  and  cowsheds  and  318  milk 
shops.  .\.bout  3.000,000  pints  were  produced  in  the  city  an- 
nually ;  3,000,000  pints  were  brought  from  other  districts  ; 
and  during  the  year  they  spent  over  £100,000  on  milk  alone. 
Tuberculosis  was  the  great  bane  of  the  batcher  meat  trf^e 
in  Dundee.  Last  year  13, .548  head  of  cattle  was  slaughtered, 
of  which  112  were  condemned  as  being  unfit  for  food.  (Jf 
these  between  80  and  93  per  cent,  suffered  from  tuberculosis. 
In  addition  to  that,  3,216  carcases  were  brought  into  the 
market  during  that  period,  17  per  cent,  being  confiscated  as 
tuberculous.  It  had  been  said  that  the  carrying  out  of  their 
laws  bearing  on  improved  sanitation  was  accompanied  by  a 
certain  amount  of  legalised  tyranny.  To  that  statement  he 
demurred.  Let  people  do  what  was  right  and  they  need  have 
no  fear.  If  local  authorities  did  not  take  a  tirm  stand  the 
progress  would  bo  small.     (Hear,  hear.) 

Councillor  W.\tkbstox,  Edinburgh,  and  the  Lord  Provost 
commended  Mr.  Elliot's  paper  as  instructive  and  interesting, 
and  he  was  warmly  thanked. 


BRADF0RD_WATERW0RK8. 

THE  LiOUTHWAlTE  RESERVOIR. 

The  members  of  the  Bradford  Town  Council  recently 
visited  the  Gouthwaite  compensation  reservoir,  which  is  now 
in  course  of  construction  in  connection  with  the  new  NiJd 
valley  waterworks.  The  general  features  of  the  Nfdd 
valley  scheme  may  roughly  be  said  to  consist  of  throwing  a 
huge  barrier  of  solid  masonry  across  the  Nidd  valley,  and 
thus  damming  up  the  rivor  and  converting  that  part  of  the 
valley  above  the  structure  into  a  iake  2J  miles  long  and  half- 
a-mile  wide.  The  dam  itself  has.  of  coiyse,  to  be  of  immense 
gtrength  in  order  to  withstand  the  enormous  pressure  of  the 
water,  and  its  maximum  depth  is  llOfl.  and  width  74ft.  The 
mere  task  of  erecting  such  a  colossal  structure  is  obviously 
no  light  one.  but  the  engineers  have  other  difKcuUies  to  face. 
The  river  Nidd,  which  Hows  down  the  valley,  is  in  times  of 
flood  very  impetuous,  and  before  any  work  at  all  could  be 
done  the  stream  had  to  bo  diverted.  Wheu  the  town  council 
visited  the  works  last  year  the  Xidd  was  flowing  in  an  artiti* 
cial  channel,  and  that  portion  of  the  dam  which  stretches 
across  the  ordinary  course  of  the  stream  was  being  con- 
structed. Since  then  the  river  has  been  turned  back  into  its 
old  channel.  But  in  doing  so  one  precaution  was  taken 
which  shows  how  thoroughly  the  Waterworks  Committee  and 
their  engineers  watch  every  little  point  connected  with  the 
work.  That  portion  of  the  liani  stretching  across  the  bed  of 
the  river  has  been  almost  completed,  anil  two  large  culverts, 
the  openings  of  which  are  controlled  by  valves,  have  been 
left  in  the  dam,  in  order  to  allow  the  rivor  to  flow  through. 
But  the  engineers  realised  that  if  the  river  came  down  in 
flood  these  culverts  might  not  be  snfliclent  lo  carry  away  all 
the  water.  The  inevitable  result  of  that  would  have  been 
that  the  foundations  of  the  remainder  of  the  dam,  which  are 
being  sunk  to  a  great  depth  below  the  surface,  would  have 
been  flooded,  and  very  great  expense  would  thereby  have 
been  occasioned.  To  avoid  this  the  engineers  have  left  a 
breach  in  the  <l>im  which  can  be  easily  filled  up,  but  which 
is  more  than  suflicienl  to  allow  all  the  water  of  the  rivor  to 
pass  through  il,  even  in  rainy  weather.  With  this  exception 
the  dam  is  at  one  end  practically  completed.  Tho  remainder 
has  been  erected  to  various  heights,  tapering  down  to  the 
foundations  at  the  west  end. 

The  Gouthwaite  reservoir  is,  of  c<inr«e,  being  ci>nBtructed 
to  compeQsate  the  users  of  water  lower  down  the  valley. 
Above  Gouthwaite  the  corporation  have  power  to  oongtruct 


three  serrice  reservoirs  to  supply  wat«r  to  Bradford,  bnt 
these  will  probably  not  be  made  for  many  years  yet.  A  con- 
duit is  now  being  constructed  from  the  Nidd  valley  to  Gouth- 
waite. Hy  using  the  streams  which  this  conduit  intercepts, 
and  by  erecting  a  small  dam  at  Woodale,  a  supply  of  about 
4,000,000  gallons  a  day  can  be  obtained.  The  construction 
of  this  conduit  is  now  very  fur  advanced.  Eighteen  bridges 
have  been  practically  cooi{ileted,  iind  of  the  2o,ij00  yards  of 
pipelaying  over  22,0'i'»  yards  have  been  finished.  The  throe 
tunnels  on  the  linn  of  the  conduit — Ram  Stang  tunnel 
(2,48G  yards  long),  Burn  tunnel  1 1,840  yards)  and  Greenhow 
tunnel  (6,20t  yards)  — have  been  difficult  works,  but  Burn 
tannel  is  now  practically  completed.  Of  Uam  Stang  tunnel 
only  between  400  yards  and  500  yards  are  yet  to  construct, 
and  Greenhow  tunnel  has  been  pierced  for  three-fifths  of  the 
distance.  Of  the  20,iiOij  lineal  yards  of  cut  and  cover  work 
less  than  4,000  yards  remain  to  bo  done.  To  the  average 
person  the  works  would  seem  to  have  progressed  with  painful 
slowness,  and  at  first  it  is  diSicult  to  realise  that  about  .300 
men  areconstanlly  at  work.  But  the  lizeof  tho  nndertaking 
grows  on  the  visitor  as  he  apprehends  how  many  millions  of 
cubic  feet  of  earth  have  been  excavated  and  how  many 
millions  of  tons  of  stone  and  concrete  have  already  been  oted 
up.  No  one  could  inspect  the  work  without  noticing  the 
thoroughness  with  which  it  is  being  done  and  the  care  which 
is  beiug  taken  to  prevent  any  recurrence  of  snch  disasters  aa 
the  one  at  Holmfirlh  forty-five  years  ago. 


LAW  NOTES. 

London  Building  Act,  1894,  sec.  170 :  Tehporabt  Stbuc- 
TiRE  :  Demolition  Order  :  Ch.\nor  or  Ownerriiip. — An 
important  point  was  raised  at  the  Sonth-Westem  Police 
Court  in  the  case  of  Lnndon  County  Council  v.  Schirper  (10th 
August).  In  March  last  the  defendant  was  fined  for 
having  erected  certain  wooden  structures  at  tho  rear  of 
Grove  Mansions.  Clapham  Common,  without  having  obtained 
a  license  from  the  council.  On  the  present  occasion  tha 
council  applied,  under  the  above  section,  for  an  order  em- 
powering them  to  enter  upon  the  premises  and  demolish  the 
structures  at  the  defendant's  expense.  His  answer  to  the 
summons  was  that  since  his  conviction  in  March  he  had  parted 
with  the  property  and  had  no  longer  had  any  control  over  it. 
The  magistrate  (Mr.  I'rancis),  however,  thought  that  the  sec- 
tion was  clearly  intended  to  reach  tho  premise.^  without 
reference  to  the  owner  or  occupier,  and  that  no  question  of 
ownership  conld  interfere  with  the  right  of  the  council  to  a 
demolition  order,  which  he  accordingly  made.  We  are  glad 
to  note  that  the  point  is  to  be  referred  to  tho  High  Court, 
the  magistrate  consenting,  on  defendant's  application,  to  state 
a  case.  On  the  one  hand  it  is  important  that  the  council 
should  have  adequate  powers  in  these  and  similar  matters, 
while  on  tho  other  hand  there  may  be  cases  in  which  it  would 
be  unfair  to  visit  an  innocent  owner  or  occupier  with 
penalties  for  his  predecessor's  default. 


Disapproval  of  Bdilding  Plan.s:  Requirements  not 
Mentioned  in  Bv-Laws  :  Mandamus. — When  the  nJo  ni*i  for 
a  »iandami«  granted  in  the  case  of  Davidson  v.  Corporation 
of  South  Shields  comes  on  for  argument  we  shall  see  what 
answer  the  authority  have  to  the  plaintiff's  allegations.  Ac- 
cording to  the  latter's  ejcparte  statement  the  corporation  dig- 
apguoved  certain  building  plans  submitted  by  him.  on  the 
ground  that  no  back  street  was  provided  to  give  a  second 
entrance  to  the  proposeil  buildings,  and  that  certain  cesspools 
were  not  indicated  ;  no  mention  of  cith^T  of  iheso  require- 
ments being  (as  it  was  alleged)  made  in  the  by-laws.  Mr. 
.lustice  Collins  expressed  a  doubt  whether  the  mandamug 
ought  not  to  be  for  the  authority  to  rehear  the  application, 
bnt  this  doubt  was  set  at  rest  by  a  reference  to  the  cases  of 
Regina  v.  Neiicastlc  Corporation  (60  /..7",  963)  and /ff;;rao  v. 
Tcignmouth  Pural  District  Council  (1S96,  2  Q.B..4.51).  and  the 
rule  was  granted  for  a  i«a«du»iii..!  to  approve  the  plans.  Of 
course  it  remains  to  be  seen  whether  the  rule  will  ultimately 
be  made  absolute  or  dischaiged. 


River  Pollution:  Sewage. — A  case  of  which  we  shall 
doubtless  hear  again  after  the  long  vacation  was  o|iened  on 
the  last  day  of  Trinity  sittings  (Attorncij-Oc^cral  v.  Hrnd«n 
Unral  District  CoiinciO-  This  was  an  information,  at  the  in- 
stance of  certain  owtiers  and  occupiers  of  land  and  inhabit- 
ants of  Edgware.  claiming  an  injunction  to  restrain  tho 
council  from  causing  or  permitting  sewage  or  other  noxious 
matter  to  How  from  their  lands  into  the  Edgwnro  brook,  lo 
as  lo  affect  or  deteriorate  the  purity  of  its  water,  or  so  aa  to 
he  a  nuisance  or  annoyaiu-e  t<i  the  relators,  .\ftor  the  open- 
ing of  the  case  it  was  agreed  that  it  should  stand  over  till 
next  sittings,  tho  council,  without  making  any  admission  and 
wilhcMit  prejudice  tit  any  question,  undertjikiiig  in  the  mean- 
time to  do  their  ntniosi  lo  render  the  ofl\'\-  "<  •-  ■'••■■•^  ^»  pos- 
sible. 


Port  ClasgOW.  — Mr.  William  Birkniyr»>.  lat«  M  P.  for  Ayr 
bur^'li'<,  :i  native  of  this  town,  has  inlimatod  bis  dekire  to  pre- 
sent lUe  burgh  with  an  ailditiunal  bawling  green,  the  form- 
ing of  which  will  cost  about  £b^Mi,  Mr.  Birktnyre  has  already 
presented  the  town  with  a  public  park. 
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Some  Annual  Municipal  Engineering  Records. 


GLASGOW  :  WALSALL. 


In  the  annual  report  of  the  cleansing  department  of  the 
Glasgow  Corporation,  just  issued,  Mr.  D.  M'CoIl,  the  superin- 
tendent, states  that  in  the  estimates  for  the  past  year  pro- 
vision was  made  for  a  nett  cost  of  £65,900.  The  nett  cost  of 
cleansing  the  city  has,  however,  amounted  to  £69,057  lis. 
— £3,157  lis.  above  the  amount  estimated.  The  expenditure, 
estimated  at  £98,195,  amounted  to  £99,378  18s.  9d.,  an  in- 
crease  of  £1,173  18s.  9d.  The  revenue,  which  was  estimated 
at  £3i!,295,  fell  to  £30,321  7s.  9d.,  a  decrease  of  £1,973  13s.  3d. 
The  increase  in  expenditure,  as  compared  irith  the  estimates, 
IB  chiefly  accounted  for  by  the  advance  of  Is.  per  week  granted 
the  street  sweepers  and  labourers  in  September,  1896;  the 
cleansing  of  the  district  of  Bellaliousten,  which  was  annexed 
in  August,  1896,  and  the  cost  of  disposing  of  over  4,000  addi- 
tional waggons  of  unsaleable  material  sent  to  tips,  on  account 
of  the  difficulty  of  disposing  of  the  city  manure  to  farmers. 
The  decrease  in  revenue  of  £1,973  12s.  3d.,  which  is  due  to 
canses  which  could  not  be  foreseen,  is  attributable  to— (I)  low 
prices  realised  by  farmers  for  their  produce,  particularly  oats, 
hay  and   potatoes,  mainly   due  to  keen  foreign  competition  ; 

(2)  the  reduction  in  prices  of  artificial  manures — these  being 
from  20  per  cent,  to  25  per  cent,  cheaper  than  last  season ; 

(3)  increased  competition  with  other  towns  and  authorities; 

(4)  the  excessive  rainfall,  which  prevented  farmers  from 
carting  city  manure  over  their  land,  and  caused  them  to 
purchase  chemical  manures  instead. 

■  The"  daily  average  number  of  men  employed  during  the 
yt;ar  (including  those  at  fhe  several  farms)  has  been  1,127^- 
namely,  manure  section  or  domestic  scavenging.  595;  scaveng- 
ing public  streets,  291;  scavenging  private  streets  and  courts, 
238.  The  stud  at  31st  May,  1897,  numbered  268,  as  against 
261  at  the  same  date  in  1896.  The  thirty-five  horses  pur- 
chased cost  £1,770  10s.— the  average  per  horse  purchased 
being  £50  lis.  9d.  The  cost  of  feeding  and  bedding  the  stud 
during  the  year  has  been  at  the  rate  of  9s.  S^d.  per  horse  per 
week,  as  against  10s.  l^d.  for  the  preceding  year,  and  10s.  IJd. 
for  1894-5.  The  provender  for  the  horses  of  the  gas  depart- 
ment was,  as  usual,  purchased  along  with  that  for  this  depart- 
ment and  charged  direct.  The  total  cost  of  the  268  horses 
(the  average  number)  was  £6,576  18s.  2d. 

With  the  rapid  growth  of  tlie  city  the  quantity  of  material 
falling  to  be  collected  increases  apace.  As  compared  with 
the  previous  year,  28,129  tons  11  cwfs.  additional  were  dealt 
with.  The  average  quantity  dealt  with  daily  was  1 ,337  tons, 
being  an  increase  of  75  tons  per  day  as  compared  with  the 
previous  year.  While  at  the  various  refuse  despatch  works 
as  great  a  quantity  as  possible  was  cremated  in  the  furnaces, 
a  much  larger  proportion  than  on  any  former  year  was  de- 
posited in  the  tips  on  the  ground  of  the  department  at 
Ryding,  Fnhvood  Moss  and  Maryburgh.  This  was  due  to  the 
difficulty  experienced  in  disposing  of  city  manure  to  farmers. 
Of  the  total  quantity  dealt  with  something  like  20  per  cent,  was 
cremated.  But  notwithstanding  this  reduction  there  were  .50,467 
waggons  of  material  of  the  various  kinds  despatched  by  rail. 
These  waggons,  at  7  tons  each,  give  a  total  of  353,269  tons. 
Of  this  quantity  45'76  per  cent,  was  sold  to  farmers  and  54'24 
per  cent,  deposited  in  the  various  tips  already  referred  to.  It 
ought  to  be  noted  in  this  connection  that  during  the  year 
there  was  introduced  a  system  of  utilising  the  clinker,  or 
residuum  from  the  process  of  cremating  the  refuse.  This 
material  is  used  for  making  concrete.  The  clinker,  which 
was  formerly  trucked  to  the  country  at  a  cost  of  8d,  per 
waggon,  now  realises  a  gooil  iirice,  the  revenue  from  this 
source  during  the  past  year  ha-i-ingamounted  to  £242  lis.  2d. 

The  watering  of  streets  in  front  of  the  sweeping  machines 
during  the  night  still  continues  to  be  a  success.  In  this 
manner  during  the  year  7,181  loads,  or  2,369,730  gallons,  of 
water  were  distributed,  while  during  the  day  107,247  loads, 
or  35,391,510  gallons,  were  spread  upon  the  streets  and  roads 
of  the  city,  the  total  quantity  being  114,428  loads,  or 
37,761,240  gallons.  In  the  cleansing  of  private  streets  and 
courts  238  men  were  engaged  in  this  work,  and  the  cost  of 
wages  and  material  was  £13,207  Os.  5d.,  while  the  assessment 
amounted  to  £12,808  Is.  9d.  In  connection  with  cholera 
precautions  the  hosing  of  coiirts  and  closes  is  undertaken 
by  this  staff.  Last  ye.ar  the  washings  numbered  131,586.  or 
a  d.aily  average  of  426.  While  the  precautious  were  being 
carried  out  (luring  the  summer  and  autumn  months  the 
average  number  of  places  scoured  in  this  manner  was  642 
daily.  For  tho  infcu'mation  of  other  departments,  various 
sanitary  and  other  defects  to  the  nundicr  of  9,588  were  noti- 
fied by  this  department  during  the  year. 

The  balances,  except  in  the  case  of  Hallbrae,  are  on  tho 
right  side.  Ryding  shows  n  profit  of  £82G  7s.  4d.,  and  Ful- 
wood  Moss  £52  5b.  7d.  Tlie  deficiency  on  tho  llallbrao 
(£7  18s.  9d.)  is  due  to  driiitiing  and  other  necessary  work 
incidental  to  the  commencement  of  a  lease.  Owing  to  tho 
difficulty  experienced  in  disposing  of  city  manure  to  farmers, 
the  quantity  of  unsaleable  refuse  sent  to  the  various  spoil- 
banks  shows  a  great  increase  over  any  previous  year.  The 
quantitiefi   wero :  Ryding,   101.409  tons;  Maryburgh,  28,.582 


tons;   Fulwood  Moss  (South  bar),  61,607  tons  ;   total,  191,548 
tons,  being  28,581  tons  more  than  last  year.  ■ 

Mr.  M'Coll  concludes  by  saying  that  in  all  sections  the 
operations  have  been  conducted  satisfactorily,  and  that  the 
staff  and  employees  have  combined  to  further  the  interests  of 

the  department. 

#  »  « 

Tho  report  of  the  borough  surveyor  of  Walsall,  Mr.  R.  H. 
Middletou,  for  the  year  ended  September,  1896,  states  that 
the  total  length  of  sewers  in  the  town  at  that  date  was  but 
a  few  yards  short  of  68  miles.  At  the  end  of  September, 
1895,  the  length  was  a  little  over  66  miles,  in  1894  about 
the  same,  and  in  1893  about  64  miles.  The  length  of  surface- 
water  drains  at  the  end  of  September  last  was  3  miles  6  fur- 
longs, as  compared  with  3  miles  1  fcurlong  in  the  preceding 
year.  The  length  of  sewers  and  surface-water  drains  con- 
structed and  relaid  during  the  year  was  a  little  over  2  miles. 
The  lengths  of  the  various  sewers  and  surface-water  drains 
constructed  are  as  follows  :  Of  6-in.  there  are  87  yards  j  9-in., 
1,711  yards;  12-in.,  703  yards;  15-in.,  136  yards;  and  of 
18-in.,  916  yards.  Thirty-one  ventilating  shafts  have  been 
erected  against  houses  and  into  factory  chimneys  since  Sep- 
tember, 1892,  and  permission  has  been  obtained  to  connect 
with  eight  other  chimneys.  The  number  of  private  drains 
laid  and  eontiected  to  sewers  in  1895-6  was  129,  as  compared 
with  131  in  1894-5,  223  in  1893-4,  and  118  in  1892-3.  The 
surveyor  again  suggests  that  all  hand-flushed  closets  should 
be  supplied  with  an  efficient  flushing  cistern. 

During  the  year  the  precipitation  tanks  and  filter-beds  at 
the  sewage  works  gave  every  satisfaction  and  showed  good 
results.  The  rainfall  for  the  month  of  September,  1896,  is 
the  largest  recorded  since  the  gauge  has  been  fixed,  although 
January  of  1895  recorded  425.  This,  however,  consisted  to  a 
great  extent  of  snow,  in  addition  to  rain. 

The  total  length  of  streets  repairable  by  the  corporation  on 
80th  September  was  over  63  miles ;  more  than  a  mile  of  new 
ones  having  been  taken  over  during  the  year.  The  cost 
of  repairing  carriageways  amounted  to  £7,445  ;  footpaths, 
£1,380 ;  and  sewers,  £1,031.  Of  broken  stone  there  was 
removed  during  the  year  5,125  loads  ;  of  gravel,  124  loads  ; 
broken  cinders,  1,943  loads;  fine  gravel  and  binding,  1,740 
loads;  rough  ashes,  2,828  loads ;  water,  21,809  loads;  refuse 
and  street  sweepings,  13,202  loads;  general  materials,  3,305 
loads  ;  and  of  pitching,  411  loads.  There  were  also  laid  4,858 
square  yards  of  blue  brick  paving,  359  square  yards  of 
flagging,  730  square  yards  of  sett  paving  in  crossings,  4,475 
lineal  yards  of  kerb,  4,350  lineal  yards  of  gutter,  and 
2,826  loads  of  ashes.  In  addition  to  the  above,  the  following 
work  has  been  done:  Asphalting,  8,297  square  yards;  blue 
brick  paving,  2,461  square  yards ;  new  kerbing,  277  lineal 
yards  ;  new  gutters,  620  lineal  yards.  Twenty  new  lamps 
were  erected  in  the  town  during  the  year  and  five  removed. 
The  total  number  (exclusive  of  those  supplied  by  meter)  is 
1,147,  the  cost  of  lighting  being  as  follows  ;  1,112  lamps  at 
£2  7s.  6d.  each,  thirty  lamps  at  £4  2s.  each,  and  five  lamps  at 
£5  16s.  each.  The  cost  of  electric  light  is  £360  per  annum, 
and  it  has  displaced  five  ordinary  lamps,  twenty-eight  two- 
light  lamps,  and  eleven  refuge  and  other  lamps,  the  annnal 
cost  of  which  was  about  £235. 

The  alterations  to  the  police-station  have  now  been  com- 
pleted, and  plans,  &c,,  have  been  prepared  for  the  erection  of 
an  isolation  hospital,  a  new  depot,  the  carrying  ont  of  surfaca- 
water  drainage,  and  for  a  proposed  refuse  destructor.  Tha 
main  sewer  outfall  from  Corporation-street  to  the  sewagB 
farm  has  been  cleaned  out. 

The  removal  of  night  soil  for  the  last  four  years  has  in- 
cnrred  an  ex])enditure  of  £3,054.  The  weight  of  this  refuse 
amounted  to  27,337  t,on8,  5,871  tons  of  which  were  disposed 
of  for  agricultural  purposes,  the  remainder  being  deposited 
at  tips.  The  average  cost  of  removal  per  ton  works  out  at 
2s.  2'81d.  About  5,735  tons  of  night  soil  wore  removed  by 
corporation  teams,  as  were  21,466  tons  of  rubbish.  The 
number  of  ashpits  emptied  during  the  last  year  was  18,389. 
The  total  expenditure  for  the  last  four  years  is  as  follows : 
For  1893,  £12,602;  1894,  £12,830;  1895,  £12,636;  and  for 
1896,  £13,875. 

The  population  of  the  town  is  about  78,000.  It  covers  an 
area  of  8,711  acres,  aud  has  a  rateable  value  of  £209,265. 


Leith. — Two  meetings  with  the  Edinburgh  and  District 
Tramway  Company  have,  at  the  request  of  the  corporation, 
been  held  to  consider  the  proposal  to  purchase  tho  Leith  sec- 
tion of  tho  tramways.  Nothing  defiuite  lias,  however,  been 
done  yet.  Tho  present  holilers  of  the  lines — the  old  Street 
Tramw.ay  Company  of  Kdinbnrgh — ]iut  a  valuation  of  £76,(X)0 
or  £79,000  on  tho  concern,  of  which  £47,000  is  put  down  as 
the  value  of  the  lines,  £22,000  as  the  value  of  property  and 
stables  at  Leith-walk,  and  £6,000  as  tho  value  of  the  cars, 
horses,  <S'.c, 
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Municipal  Worl<  in  Progress  and  Projected. 


In  connection  witli  municipal  works  tliero  scoma  to  Ijl-  com- 
paratively little  to  record  from  the  provinces  any  more  than 
from  the  metropolis.  Contractors  and  others,  however,  will 
be  interested  in  the  news  items  from  Halifax,  .St.  Helens. 
Aylesbury,  B-isford,  W.ikefieUl,  Barking,  Edmonton,  Rwadlin- 
rotp.  rin-l  eN'^wlMT" 

METROPOLITAN    AUTHORITIES. 
VESTRIES   AND    DISTRICT   BOARDS. 

Hampstead. — CijiMpciibuti"ii  I'l  iiio  auinint  ^i  i;i60  has 

heen  awapled  the  widow  and  child  of  the  workniiin  who  was 
killed  at  one  of  the  vestry's  electric  supply  Btationa  in  the 
S'lrly  pirt  of  the  year.  In  his  address  to  the  Court  the 
counsel  fjr  the  plaint ilT  cxi'rcssed  his  s.itisfaction  at  the 
manner  in  which  the  vestry  had  behaved  in  the  matter. 

Strand. — The  subject  of  a  proposed  snbway  under  the 
Strand  from  the  Temple  to  the  Law  Courts  has  been  again 
submitted  to  the  district  board  of  works.  The  Works  Com- 
mittee have  issued  a  report  recommending  that  the  applica- 
tion bo  gi-anted  upon  condition  that  the  subway  b"  open  only 
during  such  hours  as  may  be  necessary  to  accomniodato  the 
business  of  the  Royal  Courts  of  Justice,  and  that  the  public 
have  the  right  to  use  it  at  such  times  as  it  may  be  open.  The 
subject  will  be  fully  considered  at  the  meeting  ot  the  board 
after  the  vacation. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

MUNICIPAL   CORPORATIONS. 

Bangor, — Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  ot  £2,868  fortlie  purchase  and  improvement 
of  bathing  places  in  the  town. 

Basingstoke. — The  town  council  have  been  for  some  years 
discussing  the  extension  of  their  water  supply,  and  have 
spent  large  sums  on  experiments.  They  have  now  resolved 
to  apply  to  the  Local  Government  Board  for  permission  to 
borrow  another  £1,CKK!)  for  tjic  purpose  of  testing  the  yield  of 
the  well  at  Shorholmo  Bottom. 

Bath. — At  a  recent  meeting  of  the  Art  (iailery  Committee 
it  was  decided  to  advertise  for  tenders  for  the  proposed  art 
gallery  which  is  to  be  erected  as  a  permanent  memorial  of 
the  (Queen's  record  reign.  The  Duke  of  Cambridge  has 
promised  to  lay  the  jfoundation-stone  of  the  new  building, 
which  will  be  practically  a  continuation  of  the  present  build- 
ing, on  Dctober  18th. 

Beccles. — It  has  been  decided  to  accept  the  tender  of 
Messrs.  ManncUe  for  the  supply  of  600  tons  of  granite  at 
the  price  of  12s.  6d.  per  ton, — The  surveyor  has  been  in- 
structed to  report  on  the  question  of  making  provision  for 
dealing  with  storm  water. 

Blackburn. — In  reply  to  an  application  by  the  stokers- 
emplo}ed  at  the  corporation  gasworks  for  an  eight  hours 
day,  and  a  weeks'  holiday  with  full  pay  each  year,  the  tias 
Committee  express  themselves  as  favourable  to  the  eight 
hours'  day  at  the  present  rate  of  wages,  provided  that  each 
man  carbonizes  as  much  coal  as  he  does  at  present,  but 
refuse  to  concede  the  week's  holiday.  Xew  retorts  are 
being  put  in,  and  when  they  are  complete  the  committee 
propose  that  the  men  shall  work  eight  hours,  at  5s.  per  day 
instead  of  os.  4d.  as  at  present. 

Bournemouth. — Mr.  Tidloch,  m.i.c.e.,  an  inspector  of  tlie 
Local  Government  Boanl  held  an  in<iuiry  on  the  27th  lilt, 
with  respect  to  the  town  council's  n|>plici>tiou  for  permission 
to  bon-ow  JEI.SCK)  for  the  provision  of  a  new  lire  station  and 
other  buildings.  The  pro])osal  is  to  erect  cottages  for  three 
firemen  and  acconintodution  fi>r  a  steam  lire-engine  and  a 
combined  manual  and  escape.  Stabling  for  two  horses  will 
also  be  jiro\ided  in  connection  witli  the  engine  house. 

BrIgfhOUSe.  -The  town  council  have  given  permission  to  the 
local  postmaster  to  alTix  letter-boxes  to  certiiiii  of  the  public 
lamps. 

Brighton. — Thocori'oration  have  received  a  claim  from  the 
Bridgir.s'  Tru.stccs  for  £6.">,t)IK)compen8atiiin  for  their  interest 
in  the  land  of  the  estate  reiinired  by  the  <or|ior.iiiiiii  for  the 
ptiri>ose  of  the  waterworks  at  tho  Spring  dyke  at  Old  Shore- 
ham.  .After  consulting  with  Messrs.  Clntt^n  and  Mr.  C.  Hawk. 
sley.  M  1.1  .P.,  they  have  offered  £.1.,0(I0. 

Bristol. — A  gronji  of  hospitul  buildings  for  the accotnmoda- 
llnn  f»f  persiiiis  sufFi-ring  from  infectious  diseases  is  r:ii»idly 
apiu'oarhiii!^  <'ompletion  at  Novers.  The  administratinn  bluck 
is  a  building  consisting  in  tho  main  of  brick  ami  fieesfonp, 
the  upper  portion  Iwiiig  of  half-iimtier  work.  There  arc  an 
entrance  hall,  matn>n's-room,  nursea'  dining-nH>m,  Hccommo. 
dalion  for  tho  residfiit  mi'ilical  (jllicer,  vi8iU>rs'  \\ailing-nHitn, 
kitchen,  Ac,  :ill  cm  I  lio  gidnod  tloor.  The  lirst  Hour  is  dcvoti'il 
to  bc'l-rooms  ami  liath-rooiits.  The  laiimlry  a'ljoins,  ;uid 
stables  and  shelter  for  the  ambnlance  are  also  provided. 
There  is  aceommodotion  at  the  hospital  for  seventy  patients, 
and,  in  addition,  eight  beds  sre  reserved  for  tho  purposes  of 
isolation. 


Chorley.  —  in  his  report  for  the  past  half-year  Mr. 
M'Cubbin,  tho  manager  of  the  corporation  gasworks,  stale* 
that  after  paving  all  expenses  there  remains  a  nett  profit  of 
£770. 

Devonport. — On  Thursday  last  the  borough  council  wore 
iiiformeil  by  the  Watenvorks  Committee  that  they  had  dig- 
ciiSKcil  the  propriety  of  promoting  a  Hill  for  the  acquisition 
of  the  waterworks,  and  giron  instructions  for  information  to 
bo  obtained  as  to  the  financial  condition  of  tho  undertaking. 

Dover. — The  usual  Hoaril  of  Tnuli'  insix'Ction  has  been 
made  of  the  new  ntuiiicipal  elei-tric  tramwavs  in  this  town, 
niid  everything  found  to  Ix'  satisfactory,  Tho  trmma  ran 
tlinuigh  tho  town.  Id,  fares  for  any  dislane<'  bi-ing  adopted. 

Halifax.  —  By  a  majority  it  has  been  decided  to  nuiko  a 
start  with  the  construction  of  the  Walshuw  l>ean  resen'oir. 
Last  year  the  storage  of  water  l)ecamo  rather  low,  though 
this  year  there  has  been  no  caiuse  for  anxiety.  The  powers 
to  construct  tho  reservoir  have  lapsed,  and  to  Ijo  pre|>ared 
for  a  water  famine  it  is  proposed  to  revive  them.  Tho  cost 
of  the  scheme  in  rotind  numbers  is  £200,000. 

Hereford. — .\  Local  Government  Board  ini)niry  has  been 
Ih'M  into  an  application  for  sanction  to  a  loan  of  £1,200  for 
market  purposes. 

Ilkeston. — Excellent  water  was  lately  obtained  by  the 
corporation  at  their  boring  at  Little  Hallam,  at  a  depth  of 
about  800ft,,  anil  on  the  recommendation  of  experts  the 
Work  has  been  carried  to  a  ilepthof  1,7.50  ft,  in  order  to  obtain 
a  better  supply.  No  further  supply  of  water  has,  however, 
been  found, 

Keighiey.  —  The  Gasworks  Committee  recommend  the 
cotincil  to  empower  them  to  insert  such  jirovisions  in  the 
Bill  to  be  promoted  in  Parliametit  as  may  be  thought  advisable 
to  enable  them  to  manufacture  and  supply  electricity  for  the 
widest  ]>ossible  variety  of  juirposes. 

LaunceStOn.--The  town  council  held  a  meeting  last  week 
to  receive  Mr.  Trevail's  plans  for  the  public  library  to  be 
erected  by  Mr,  Passmoro  Edwards.  Mr.  Trevail  stated  that 
the  site  in  Church-street  conditionally  selected  by  the  conncil 
was  a  very  unsatisfactory  one,  being  much  too  small.  How- 
ever, in  deference  to  the  wishes  of  the  council,  he  had  done 
his  best  with  the  space  at  his  disposal ;  bat  the  rooms  designed 
were  very  (Tamped.  Ho  did  not  approve  of  the  site,  and  it 
now  rested  with  the  council  to  say  if  the  building  as  designed 
would  meet  the  wants  of  the  town.  It  was  decided  to  hold  a 
special  committee  meeting  forthwith,  to  consider  Mr.  Trevail's 
plans  and  to  decide  whether  the  Chnrch-street  site  shall  be 
purchased. 

Leeds. — A  committee  intend  asking  for  powers  to  carry 
out  a  widening  of  Wade-lane  on  the  westerit  side,  and  a 
widening  of  Duncan-street  on  tho  north  side  as  authorised 
by  the  Leeds  Improvement  Act  of  1897.  The  council  will 
also  be  requested  to  approve  the  purchase  of  176  square 
yards  of  land  jpquired  for  Ihe  widening  of  Camp-road,  at  a 
price  of  £.5  per  yard,  and  to  grant  the  snm  of  £32.5  for  works 
connected  therewith. 

Liverpool.  — .Vt  a  recent  meeting  of  the  town  council  the 
tender  of  Messrs.  Holme  &  Green  was  accepted,  at  £5.605,  for 
the  completion  of  the  Paradise-etreet  electrical  station. — It 
appeared  from  the  monthly  report  of  tho  electrical  engineer 
that  on  July  31st  the  equivalent  number  of  16  candle-power 
lamps  connected  with  the  snpply  mains  was,  for  private 
lighting  .53,098,  and  for  corporation  lighting  4,878,  making 
a  total  of  57,976,  being  an  increase  of  6-40  for  the  month.  The 
number  of  units  supplied  during  the  month  to  private  con- 
sumers was  64,062,  and  to  the  public  lamps  16,65-1,  makings 
total  of  80,716  as  compared  with  52,723  for  the  correspond- 
ing period  of  last  year.  It  wa.s  decided  to  sanction  tho  ex- 
tension of  the  mains  to  Smithdown-road,  at  an  estimated  cost 
of  £75,  to  Tithebarnstreet  at  £144,  and  to  Canning-place  at 
£68. 

Lianelly. — A  Local  Government  Breird  inquiry  ha.s  been 
held  into  a  proposal  of  the  borough  council  to  purchase  the 
MatiscI  Arms,  which  they  pro|>o8o  to  remove  for  the  pur|>ose 
of  widening  Hall-.street. 

Lymlngton. — The  prt'sent  drainage  nlienio  of  Ihe  ceme- 
tery lieitig,  in  tho  opinion  of  the  surveyor,  utterly  uavlcos.  it 
has  been  referred  to  a  committeo  to  consider  a  proposiil  to 
sidnnit  a  now  scheme,  which  could  Ik?  carried  out  at  a  cost  of 
alKiilt  i'.VH). 

Manchester. — In  view  of  tho  development  of  tho  Clukt 
.Moss  estate,  which  was  piiicha.sed  by  the  sanitary  deiiart- 
ment  of  tho  corpomtion  more  than  a  year  ago.  a  wharf  ii 
bi'ing  constructed  on  the  banks  of  Ihe  ship  canal  at  Hiilme's 
bridge.  The  corporation  puriMise  utilising  the  old  IkmI  of  tho 
river  Irwell  between  Huliiie's  bridge  and  Lower  Irlani  for 
the  |.iM|"'^.s  of  a  caiuil  lay-In. 

Middlesbrough,  -The    (ieneral    Pur|>o»es   Committee   r«. 
eentiv  decided  to  recommend  the  <-ouncil  to  sanction  the  »x-- 
penditnre  of  £1,3C0  for  tho  laying-out  of  Victoria-square  ac- 
cording to  plan  No,  3  submitted  bv  th»  hr.rotigh  «nr>'»Tnr. 
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ROtherham. — Tlie  Gasworks  Cnmmittee  have  recommended 
that  the  foUowiug  tenders  for  extensions  at  the  e^asworks  be 
accepted:  Messrs.  B.  &  J.  Dempster's  (Limited),  for  retort 
house  fittings,  &o.,  £0,286 ;  Messrs.  Chadwick  &  Co  ,  for  brick- 
ivork,  Ac,  £2,743. 

St.  Helens. — An  inquiry  has  been  held  by  tlio  Local 
Government  Board  respecting  an  application  for  sanction  to 
borrow  the  following  sums:  £'2.t, 000  for  the  extension  of  the 
gasworks  ;  £20,228  for  the  erection  of  a  pumping  station  ; 
£17,000  for  lighting  plant;  £2,600  for  btreot  paving;  and 
£2,500  for  improvement  works  at  the  town  hall. 

West  Hartlepool. — The  arrangements  for  tlie  purchase  of  a 
Bite  from  the  North-Eastern  Railway  Company  for  electric  sup- 
ply works  and  for  tlie  erection  of  a  refuse  destructor  are  now 
nearly  completed. 

Wolverhampton. — On  Wednesday,  the  25th  ult..  a  short 
circuit  occurred  between  some  high-pressure  cables  at  the 
electricity  generating  station  of  the  corporation,  the  effect 
of  whicli  was  to  throw  out  of  action  both  of  the  dynamos 
then  running.  The  street  lamps  were  extinguished  for  half 
an  hour.  Thepiivate  and  shop  lighting  was  only  partially 
affected,  the  illnminant  being  dull  for  about  thirty  minutes. 

Wrexham. — At  the  last  meeting  of  the  town  council  the 
discussion  on  the  question  of  tlie  jiroposed  jnirchase  of  tlie 
market  hall  property  was  deferred  to  the  next  meeting.  The 
company  demand  £56,000,  and  the  town  council  are  only 
willing  to  pay  £47,000. 

URBAN   DISTRICT   COUNCILS. 

Aylesbury.  —  Local  liovernment  Board  sanction  has  been 
received  to  a  loan  of  £11,000  for  purposes  of  sewage  disposal. 
In  their  letter  to  the  council  the  Board  state  that  they  are 
advised  that  a  nuisance  may  be  caused  by  exposure  of  the 
large  area  of  sewage  on  the  filter-beds  ;  and,  with  a  view  of 
guarding  against  this,  they  would  suggest  that  the  filter 
should  be  constructed  on  the  land  now  in  possession  of  the 
council  on  the  south  side  of  the  existing  works,  so  that  no 
untiltered  sewage  may  be  brought  nearer  the  town  than  at 
present.  They  also  wish  it  to  be  understood  that  in  sanction- 
ing this  loan  they  do  not  assume  any  responsibility  for  the 
ethciency  of  the  scheme,  which  has  been  accepted  in  deference 
to  the  representations  of  the  council. 

Barking. — It  has  been  resolved  to  apply  to  the  Local 
Government  Board  for  sanction  to  raise  a  loan,  not  exceeding 
£15,000,  for  lighting  the  district  by  electricity. 

Basford. — Sanction  has  been  received  from  tho  Local 
Government  Board  to  a  loan  of  £3,000  for  the  carrying  out  of 
a  sewerage  scheme  at  Awsworth.  Tenders  for  the  work  are 
to  be  obtained  at  once. 

Bexhill. — Instructions  were  given  at  the  last  meeting  of 
the  council  for  a  letter  to  be  sent  to  the  London,  Brighton  and 
South  Coast  Eailway  Comjiany  asking  for  sanction  to  the 
erection  of  a  foot-bridge  to  the  west  of  the  station. 

Biggleswade. — The  Local  Government  Board  sanction 
has  been  received  to  a  loan  of  £430  for  market  purposes,  and 
tenders  are  to  be  obtained  for  the  work  as  soon  as  possible. 

Cromer. ^A  Local  Government  Board  inquiry  was  held  on 
Monday  respecting  an  application  for  sancnon  to  a  loan  of 
£4,000  for  the  purchase  of  land  for  purposes  (1)  of  a  public 
pleasure  ground,  (2)  as  a  site  for  a  store\-ard  and  depot,  (3) 
for  the  purpose  of  the  Housing  of  tho  Working  Classes  Act, 
1890.  A  large  number  of  ratepayers  attended  the  inquiry, 
a  few  offering  opposition. 

DawliSh. — A  public  meeting  was  held  in  the  town  hall 
recentlv,  under  the  presidency  of  the  chairman  of  the  district 
eonncil,  to  consider  the  advisability  of  erecting  a  pier  or  land- 
ing-stage. Three  schemes  were  exjilained.  'J'hat  suggesting 
the  erection  of  a  pier  near  the  present  breakwater,  at  an  esti- 
mated cost  of  £3,700,  was,  after  considerable  discussion, 
adopted  by  a  lai-go  majority. 

Edmonton. — .4t  their  last  meeting  the  council  resolved  to 
provide  public  baths,  at  a  cost  not  exceeding  £5,000.  An  in- 
struction was  also  given  for  the  Works  Committee  to  inquire 
into  the  hours  and  wages  of  the  employees,  with  a  view  to  the 
curtailment  of  the  hours  and  to  the  increase  of  the  wages. 

Kettering. — The  council  have  nnanimously  resolved  to 
promote  a  Bill  in  Parliament  for  authority  to  supply  water, 
and  to  provide  for  the  transfer  of  the  town  waterworks  com- 
pany to  them,  and  for  other  purposes. 

LlandrindOd  Wells.  —  An  inquiry  has  been  held  by  the 
Local  Government  Board  in  reference  to  an  application  for 
sanction  to  a  loan  of  £1 ,000  for  works  of  public  street  improve- 
ment. There  was  little  evidence  offered  and  no  objection 
raised. 

Nuneaton  and  Chilvers  Colon.— Colonel  Albert  J.  Hopper 

recently  held  :in  inquiry,  on  ln-balf  of  the  Local  Government 
Board,  with  resjiect  to  an  application  of  the  district  council  for 
sanctioQ  to  borrow  £1,500  for  the  erection  of  a  public  library. 

Pontypridd.  -A  special  meeting  of  the  council  is  to  be 
held  stiurtly  to  consider  tho  advisability  of  providing  a 
separate  main  sewer  and  system  of  sewage  disposal  for  the 
district,  provided  that  the  councils  up  the  valley  are  able  to 
malce  eatisfaotory  provision  for  themselves. 


Portland.— Mr.  F.  H.  Tulloch,  C.E.,  one  of  the  Local  Govern- 
ment Board  inspectors,  held  a  public  inquiry  on  August  26th 
into  the  application  of  the  district  council  for  sanction  to 
borrow  a  sum  of  £35.000  for  works  of  water  supply.  Mr.  J. 
Howard  Bowen,  clerk  to  the  council,  conducted  the  case  on 
their  behalf.  Mr.  E.  .1.  Elford,  C.E.,  the  engineer  responsible 
for  the  scheme,  and  who  has  been  seriously  ill,  was  nn- 
fortnnately  not  sufficiently  convalescent  to  attend.  Mr. 
Baldwin  Latham,  c.e.,  Mr.  Henry  Rofe,  c.E.  (both  of  London), 
and  Mr.  C.  E.  Hawkins,  of  the  Geological  Survey  office,  were 
present  to  support  the  application  of  the  local  authority. 
iSIr.  Bowen  ha\-ing  briefly  explained  tlie  position  of  the  coun- 
cil as  regards  the  question  of  water  supply,  Mr.  Latham  was 
called  and  gave  a  short  description  of  the  scheme.  He  ex- 
plained that  the  supply  would  be  obtained  from  a  deep  well 
which  had  been  sunk  in  the  chalk  foundation  at  Upway,  at  a 
spot  situated  about  9i  miles  from  Portland.  The  water  will 
be  pumped  from  the  well  to  a  reservoir  at  an  elevation  of 
5.52  ft.  above  ordnance  datum,  from  whence  it  would  supply 
the  whole  district  of  Portland  by  gravitation.  He  had  gone 
carefully  into  the  details  of  the  scheme  with  Mr.  Elford,  and 
considered  the  design  and  estimates  satisf.actory.  Mr.  Rofe 
said  he  had  considered  the  scheme  in  conjunction  with  Mr. 
Latham  and  Mr.  Elford,  and  concurred  in  the  view  expressed 
by  the  former  that  the  scheme  was  an  excellent  one,  that  the 
estimates  were  ample,  and  that  there  would  be  sufficient 
water  for  tho  whole  district.  Mr.  Hawkins  said  that  in  his 
opinion  the  site  of  the  well  at  Upway  was  the  best  that  could 
be  chosen.  If  a  larger  rjuantity  of  water  were  required  in 
the  future  it  could  be  easily  obtained  from  the  site  selected. 
There  being  no  opposition  the  incpiiry  then  closed. 

Rawmarsh. — \  petition  is  to  he  presented  to  the  Local 
Government  Board  asking  them  to  refuse  to  sanction  for  the 
present  the  borrowing  of  £4,000  for  the  purchase  of  Rose 
Hill  Park  by  the  council. 

Shipley. — On  the  agenda  of  the  last  monthly  meeting  of 
the  council  it  was  stated  that  tho  following  would  be  moved  : 
That  application  be  made  to  the  Privy  Council  for  a  charter 
of  incorporation  for  Shipley.  It  was  agreed  to  consider  the 
matter  in  eoinmittee. 

Swadlincote.— Colonel  A.  J.  Hepper,  e.e.,  recently  held  an 
inquiry,  on  behalf  of  the  Local  Government  Board,  relative  to 
a  proposal  to  borrow  £5,000  for  works  in  connection  with  the 
sewerage  and  sewage  disposal  scheme.  At  the  termination 
of  the  proceedings  tho  inspector  drove  over  and  examined  tho 
farm  and  premises. 

Tonbridge. — X  Local  Government  Board  inquiry  has  been 
held  into  an  application  for  sanction  to  a  loan  of  £8,5.50  for 
the  purchase  of  properly  at  the  lower  end  of  High-street  and 
the  payment  of  compensation  for  disturbances  to  a  number 
of  shopkeepers.  By  carrying  out  this  purchase  a  total  front- 
age would  be  thrown  into  High-street  and  East-street  of 
225  ft.     There  was  no  opposition  offered. 

Wakefield. — A  Local  Government  Board  inquiry  was  held 
recently  respecting  an  application  of  the  district  council  for 
sanction  to  borrow  £4,000  for  extending  and  improving  the 
sewage  works  at  Alverthorpe  and  for  £1,100  for  works  of 
surface-water  drainage.  Mr.  Massie,  the  engineer  to  the 
council,  explained  the  proposals,  which  were  opposed  by  the 
Wakefield  Corporation. 

Wellingborough. — The  General  Purposes  Committee  are 
shortly  to  consider  a  scheme,  prepared  by  the  surveyor,  for 
the  hiving  of  a  sewer  in  the  town,  at  an  estimated  cost  of 
about  £1,000. 

Worksop.- -Letters  have  beeii  received  by  the  council  from 
the  Local  Government  Board  stating  that  they  are  unable  to 
comply  with  a  request  that  .1  sum  of  £1,5(K)  should  be 
borrowed  without  the  usual  inquiry  being  made.  The  money 
is  required  for  the  ]irircliase  of  ,a  new  cemetery. 

RURAL  DISTRICT  COUNCILS. 

Gelligaerand  RhigOS.  — The  foundation-stone  of  the  new 
board-room  and  oftiees  now  being  erected  for  the  council  at 
Hengoed  was  laid  on  Thursday  last  by  tho  chairman  of  the 
eonncil,  who  was  sujiported  by  a  number  of  members  and 
officers  of  tliat  body,  and  by  a  number  of  other  persons  in- 
terested in  the  event.  At  the  close  of  the  ceremony  the 
council  were  entertained  to  luncheon  by  the  contractors, 
Messrs.  Mainwaring  &  Davies,  of  Llanbradach,  whoso  tender 
for  the  construction  of  the  building  is  £925. 

Chapel-en-le-Frith.—  An  inquiry  has  been  held  by  the 
Local  (iovernment  Board  respecting  an  application  for  sanc- 
tion to  a  loan  of  £2,000  for  iiurposes  of  sewerage  and  sewage 
disposal  for  Castleton.  The  first  scheme  prepared  suggested 
an  expenditure  of  £3,000,  bur  this  was  thought  to  be  too  heavy 
bv  the  council,  and  the  present  one  was  ordered  to  bo  sub- 
mitted. At  the  close  of  the  inquiry  the  inspector  visited  the 
site  of  the  proposed  outfall  works. 

Nantwich. — The  council  at  their  last  meeting  decided  to 
purchase  a  steam  roller,at  a  cost  of  about  £400. 

Pickering. — In  reg.ard  to  the  council's  application  for  sanc- 
tion to  :i  I.J, in  of  £800  for  the  purposes  of  water  supply  lor 
the  ttnvnship  of  Cropton,  the  Local  Government  Board  advise 
the  ein)>loynient  of  a  competent  engineer  to  advise  as  to  the 
practicability  of  carrying  oat  a  comprehensive  scheme  for 
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BapplyioK  by  gravitation  a.  number  of  surrounding  villagoa. 
Tlioy  also  think  that  if  it  wore  deom'jd  advisable  to  carry 
out  tlio  prc-scnt  schcmo  it  slmuld  be  c.irefully  revised.  Tbo 
yield  of  the  .springs  should  be  accuriitidy  aseertiiiued  by 
piiu^int?  the  How  of  water.  This  sliuidd  be  done  three  liines 
u  week  fiu'  the  next  thrive  nmnths. 

Runcorn.— The  tender  of  Mr.  Thomas  Strinser,  of  Wnrriiip- 

toii,  liH  bien  accepted,  at  £iU>,  for  the  makinct  of  South-road 
un4  I'osI  "llice-roud,  Weston  Point. 

Truro.  —  In  his  report  to  the  c.iuiicil  last  week  upon  the 
question  of  the  St.  Ajjnes  water  supply,  Mr.  K.  FI.  Worth,  of 
Plymouth,  said  that  he  had  examiiiFil  the  proposi'd  source  at 
Penli'iUow,  and  saw  no  advantage  in  rel'nquishin','  Wheal 
Lawrence  for  I'enhallow  oidy.  Ho  wa?  of  opinion  tliat  if  the 
Penhullow  and  (Jover  well  supplies  wrre  uniti'd  the  source 
eo  oblaineil  wiudil  bo  in  every  w<iy  8uiieri<ir  to  Wlipal 
Lawrence,  bub  at  an  enhaniNMl  cost  for  w.irks  -  n:.,  i,';i,'Jll2. 
As,  liowever,  Mount  llawke  village  was  quite  near  the  pro- 
posed source,  and  the  supply  from  Penhullow  and  Gover,  by 
the  gauginf<  last  year,  amounted  to  2ii,(XiO  callous  per  day,  he 
strongly  advised  that  this  scheme  be  extended  to  Mount 
Hawke,  at  an  additional  expenditure  of  jEoOO.  The  report 
was  adopted  by  tlu'  councd. 

SCOTLAND    AND    IRELAND. 

BOlfaSti  -At  a  rei-ent  atijourrietl  special  meeting  ot  the 
corporation  the  qnostion  of  additional  asylum  acconinioda- 
tionwas  ai:;ain  under  discussion.  The  Hoard  of  Control  of 
Irish  Lunatii;  Asylums  urge  thit  a  building  shouhi  at  once  bo 
erected  at  I'unlysburn  for  .'160  chnuiic  patients,  at  an  esti- 
mated cost  of  £00,000.  The  resolution  originally  sub- 
mitted on  the  subject  was  withdraw!!  in  favour  of  a  resolu- 
tion, which  was  u!i}!ui!iiously  lulopted,  to  the  effect  that 
tho  lioard  of  Co!iti'ol  be  i!!l'or!i!ed  that  before  any  other 
steps  are  taken  i!i  the  matter  of  the  erectio!!  of  the  pi'oposed 
asylum  acconimodatioii  at  I'urdysburn  the  council  was  of 
opii!io!i  that  <p!antities  should  be  taken  out  imd  tei!der8 
obtained  for  the  aUornativo  proposals  of  a  complete  asylum, 
as  proposed  by  their  architect,  and  the  section  now  proposed 
to  be  erected,  in  order  that  the  lioard  of  Couliol  and  the 
council  might  be  in  a  position  to  determine  which  it  would  be 
more  desirable  and  economical  to  jjrttceed  witli. 

Dumfries. — A  special  meeting  of  the  county  council  has 
been  hehl  to  consider  what  steps  should  be  taken  i!!  regard  to 
the  rebuilding  of  Carlesgill  bi'idge,  on  the  main  road  from 
Langholm  to  Eskdalemair,  which  was  washed  away  on  the 
22nd  ult.  by  Hoods.  On  the  i'econ!inendation  of  the  surveyor 
the  council  have  decided  to  build  a  new  bridge  17ft.  higher 
ii|i  the  \\ater  and  divert  the  rt!adway  to  suit.  The  work  is  to 
be  commenced  at  an  early  date,  the  plans  and  Fpecilications 
having  already  been  oonsideretl. 

Dundee. — By  a  largo  majority  the  tjwn  council  recently 
decided  to  ailopt  a  minute  of  tho  Works  Committee  which 
rocomme!ided  tho  municipalisation,  from  Jui!e,  J 899,  of  ti!e 
town  tramways. 

ClaSgrOW. — Tho  Tiau!way  Committee  ha\e  decided  to  re- 
commend an  e.xtet!sio!i  of  the  tramway  system  as  t\>llows  : 
West  .\ lie-street  and  Cowcadens  from  Sauchiehall-strcct  to 
Uenlieldst!eet  ;  High-sti'eet  and  Castle-street  from  Gla-sgow 
Cross  to  Parliamentary-road  ;  L(uidon-road  fr*jm  the  present 
terminus  to  Fraser-street ;  Langsideroad  from  (jueen's-drive 
to  Battlelield-road :  Pollokshaws-road  and  Jlaiu-streel,  Gor- 
bala,  f!dm  Kglington  toll  to  Cumberland-street  and  Maxwell- 
road  ;  Kenmure-street  and  Albert-road  from  Eglintoi!  toll  to 
Shields-road  ;  PaisUfV-road  fro!n  present  terminus  to  H<-lla* 
honston  Park  gate. — On  the  recommendation  of  a  eub-co!n- 
mitteo  it  has  been  decided  to  reconstruct,  according  to  pla!!3 
prepared  by  Mr.  M'l)o!!ald,  tho  city  engineer,  the  Weaver- 
street  reeeptio!!  house,  at  au  esliinated  cost  of  JL'6,500. 

Greenock. — The  Finance  Coin!iiittee  mot  recently  to  con- 
sider the  i-eport  <tf  a  suli-committee  on  the  electric  lightiiigof 
(ireenock,  Port  Glasgow  and  Gourock,  which  I'ecouimended 
that  a  joi!!t  sub-cinnmiltce,  along  with  the  town  clerks  of  the 
re8pecti\'e  burghs,  be  iippoiiited  to  obtain  full  information  for 
the  gnida!ico  of  the  respi^ctive  boaj'ds,  with  |.u>wer  to  visit  any 
of  the  towns  in  Scothi!iil  where  an  electric  light  iiistallation 
has  been  [)rovided,  a!!d  to  ei!iploy  an  electrical  ei!gini  cr  to 
visit  the  thive  burghs  and  advise  lis  t  >  t\<j  li-.'sl  means  of 
utilising  the  motive  powers  available  for  generating  a  supply 
of  electricity,  .\fter  a  prolonged  discussion  it  was  agreed 
to  remit  tho  whole  matter  back  to  the  snb-comniiltoe  again, 
to  report  as  to  what  towns  having  control  of  the  gasworks 
havn  an  electric  light  installation  also,  and  what  is  the 
relatiro  cost  of  gas  and  electric  light ;  what  amount  tho  sub- 
committee propose  spemliiig  on  visits  to  other  towns,  en- 
gineer's report,  i.t:c.,and  how  they  propose  to  allocate  the  cost. 

Irvine.  —  The  burgh  coniinissinners  have  appointed  a  com- 
mit t^e  to  consider  tho  ipiestiou  of  the   purchase  of  the  local 

gaswoi'ks. 

Larne.  The  town  commissionois  haver.solved  to  take  the 
necessaiy  steps  to  enable  them  to  apply  for  a  provisional 
order  empowering  them  to  obtain,  either  by  pnreliHse  or 
erection,  tho  necessai-y  plant  to  light  the  town  either  by  eloo- 
tricity  or  gas,  or,  if  advisable,  plant  for  the  maiuifacturo  of 
both. 


FOREIGN  AND  COLONIAL 

Howrah. — Tiie  inuuicipalilv  liu»  applied  tu  the  Govern- 
f..r  a  l.iaii  of  R8-Rl,O00  for  the  improvement  of  their  water 
supply. 


CAVfRSHAM  SEWERAGE  AND  SEWAGE  DISPOSAL 
SCHEMES. 

A  YKAU'S  WdllKI.SG. 
The  new  works  of  sewerage  and  sewage  disposal  at  Carer- 
sham  have  now  been  in  operation  for  over  a  year,  and  in  re- 
porting to  tho  urban  district  council  u|Mjn  the  results  of  the 
year's  work  the  engineer  and  surveyor,  Mr.  Wailt-r  K.  Loolce, 
mentions  that  there  :ire  l)44i  houites  dmining  to  the  sewera 
out  of  a  possible  total  of  9tiU.  Plans  have  Ix-en  |>assed  for 
72'i  coniitH'tionp,  (iUU  of  which  have  been  approved,  whilo 
forty. fix  are  in  course  of  construction,  h-aving  eeveniy-eight 
not  yet  coBimonced. 

The  total  length  of  house  ilrains  Inid  is  o  80  miles  (;iU,972 
feet) ;  the  total  length  of  glazeil  pipes  is  4'92  wiles,  and  of 
iron  pipes  iU  miles.  In  thirty  eases  it  has  been  necessary  to 
to  lay  drains  under  houses,  and  this  has  been  tloue  witli  iron 
pipes.  The  average  number  of  liouses  draining  to  one  junc- 
tion is  280,  the  houses  being  connecleil  as  follows :  Fifty- 
eight  in  groups  of  two,  eighteen  in  grou]>8  of  three,  twenty- 
seven  in  groups  of  four,  eleven  in  groups  of  live,  fifteen  in 
groups  of  sin,  eleven  in  groups  of  seven,  seven  in  groups  of 
i-iglit  and  one  in  a  group  of  nine.  The  reinaioder  are  con- 
nected singly- 
One  sto[)page  occur!  cd  in  the  sewers  caused  by  a  BHcIc 
liaving  been  left  in  a  m.anhole  while  conneclinK.  Seventeen 
stoppages  have  taken  place  in  the  house  ilrains  as  follows: 
Once  respectively  by  lags,  house  refuse,  hair,  brick,  bag  and 
biick,  grease,  cement  and  stopper  in  junction  ;  three  by  inter- 
ceptor; three  by  defects  at  manhole;  one  by  tho  post  of  a 
fence  driven  through  the  drain  ;  and  two  from  causes  not 
ascertained. 

At  the  outfall  works  8,250,000  gallons  of  sewage  have  been 
treated,  and  some  80  tons  of  presseil  sludge  produced.  Four- 
teen new  effluent  carriers  have  been  constructed  and  5  acres 
of  land  planted  with  120.(XI0  osier  eetis. 


MUNICIPAL  WORK  IN  GLOUCESTER. 


THE  QUESTION  OF  ELECTRIC  LIGHTING. 

Mr.  Robert  Hammond  has  prepared  and  submitted  to  the 
Electric  Light  Committee  of  the  Gloucester  C'or])oration  an 
exhaustive  report  on  the  combined  question  of  electric  supply 
ami  refuse  tiestruction.  In  the  conrpo  of  his  report  Mr. 
Hsmmond  deals  in  an  interesting  manner  with  the  advan- 
tages of  municipal  electric  supply  and  leconimeiids  that  a 
low-tension  three-wire  system  system  should  be  adopted  as 
beat  suited  to  the  natoi'e  of  the  district. 

After  consideration  of  the  report  the  Electric  Lighting 
Committee  passed  the  following  resolutions:  (I)  That  the 
council  be  recommended  to  establish  electric  supply  works, 
with  dust  destrnctvu"  works  in  connection  therewith  ;  (2)  that 
the  mains  be  laid  down  in  the  large  area  recommended  by 
Ms.  Hammond  ;  (3)  that  the  council  be  recommended  to  en- 
gage Mr.  Hammond  to  prepai'e  a  combined  scheme  on  the 
lines  suggested  in  his  resport,  with  plans,  specifications,  Ac, 
and  to  supcivise  the  carrying  out  of  tho  proposed  works; 
(4)  that  application  be  made  to  the  Local  Government  Board 
for  sanction  to  borrow  a  sum  not  exceeding  £50,000  for  tho 
above. 

The  above  recommendations  of  the  committee  were  adept ed 
at  a  meeting  tif  the  council  on  Tuesday. 


CORRESPONDENCE. 

46.    Sewage   Disposal:    Circular   Tank    System.— Mr. 

Charles  Mason,  surveyor  to  the  Ve»t!'y  of  St.  Martin-in-the- 
Fields,  writes  :  I  liiid  in  writing  in  your  issue  of  .\ugust  13th 
on  this  subject,  in  reply  to  "  C.P.R.,"  1  implied  that  one  of 
Cosham's  tanks  was  in  work  at  Nuneaton.  I  should  have  said 
tluit  tho  circular  tanks  (two)  at  Nuneaton  had  been  adapted 
to  the  "  Coshani  "  principle.  Will  yon  kindly  correct  this  in 
your  next,  a-i  I  Cm   I  may  have  misled  yonr  reader- - 

S2.  Cellar  Flooding  from  Sewers :  Claim  for  Compensa- 
tion.—  If  "  Kural  Surveyor  '  will  send  on  his  name  and  addn-sii 
his  query  will  itceive  immediate  attention.  Every  commuuica- 
lion  must  be  authenticated  by  tho  name  and  .address  of  tho 
sender,  whether  required  for  publication  or  not. 


Abattoirs.  In  a  paju'r  on  "  The  Inspection  of  Meat."  read 
lust  week  by  Principle  Dewnr,  of  the  Royal  (Dick)  Veterinary 
College.  Kdinbiirgh.  he  strongly  advoci.t  'd  the  niHilition  of 
private  slaughter-houses,  ami  the  rendering  it  illegal  and  an 
indictable  offence  to  slaughter  any  animal  iDlcnded  for  salo 
otherwise  than  in  a  pnblic  slaughterhouse,  except  in  cases 
wheie  through  accident  or  otherwise,  it  was  expeiiicnt  to  kill 
immediately. 
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Personal. 


Mr.  Beesley's  scheme  for  the  supply  of  water  to  Haverford- 
west is  to  be  referred  to  a  committee  for  consideration. 

Nearly  seventy   applications  have  been  received   for  the 
est  of  chief  electrical  engineer  to  the  Torquay  Corporation. 

Mr.  J.  M.  Pickthall,  of  Cardiff,  has  been  appointed  to  the 
post  of  surveyor  to  the  North  Darnley  Urban  Uistrict  Council. 

The  Handsworth  Urban  District  Council  have  appointed 
Mr.  George  Kitteringham,  of  Enfield,  as  their  assistant  sur- 
veyor. 

Mr.  C.  H.  Hari-ison  has  been  appointed  chief  clerk  at  the 
Mansfield  Corporation  gasworks,  at  a  salary  of  £120  per 
annum. 

The  Darwen  Town  Council  are  inviting  applications  for  the 
position  of  borough  electrical  engineer,  at  a  salary  of  £200 
per  aniinm. 

The  Bournemouth  Town  Council  will  at  tlieir  next  meeting 
consider  the  qnestiou  of  allovruig  the  surveyor  to  obtain 
additional  assistance. 

Mr.  E.  W.  Ive->,  of  Derby,  has  been  retained  to  prepare  an 
alternative  scheme  of  drainage  and  sewage  disposal  for  the 
town  of  Cossall,  Derbyshire. 

The  Holywell  Rural  District  Council  resolved  at  a  recent 
meeting  to  engage  an  engineer  to  prepare  a  report  on  the 
question  of  a  scheme  of  drainage  for  Bagillt. 

The  plans  of  Messrs.  George  Buckley  &  Sons,  Halifax,  for 
the  erection  of  a  new  court  house  and  police  station  in  Hali- 
fax, have  been  recommended  to  the  corporation  for  accept- 
ance. 

Mr.  H.  Percy  Boulnois,  the  city  engineer  of  Liverpool,  is  to 
give  the  ''  Lecture  to  the  Congress  "  on  September  16th,  at 
the  Albert  Hall,  Leeds,  at  the  forthcoming  annual  conference 
of  the  Sanitary  Institute. 

Mr.  J.  Cawley,  surveyor  to  the  Northwich  LTrban  District 
Council,  has  been  engaged  to  su]jervise  the  making  of  a 
number  of  private  streets,  at  a  remuneration  of  2^  per  cent. 
on  the  total  cost  of  the  works. 

The  Br.-ulford  Town  Council  have  been  recommended  by 
the  Gas  and  Electricity  Committee  to  increase  the  salary  of 
Mr.  Samuel  Dalton,  the  assistant  electrical  engineer,  to  £250 
per  annum.     At  present  Mr.  Dalton  receives  £200. 

The  provision  of  new  plant  at  the  central  electric  lighting 
station  of  the  Hampstead  Vestry  is  being  made  by  the  chief 
electrical  engineer,  Mr.  G.  H.  Cottam.  Mr.  E.  Sayer,  the 
chief  assistant  engineer,  has  the  work  of  laying  mains,  Ac, 
in  his  hands. 

Two  schemes  by  Mr.  Pearson  for  the  purpose  of  preventing 
the  flooding  which  has  taken  place  in  the  lower  end  of  the 
town  of  Kilmarnock,  X.B.,  were  recently  submitted  to  the 
town  council,  but  after  discussion  were  referred  back  for 
further  consideration. 

Mr.  J.  A.  R.  Macdonald,  .architect,  has  been  appointed  by 
the  (Jas  CommiBsioners  of  Forfar  to  inquire  into  and  report 
on  a  dispute  wliich  has  arisen  between  Mr.  Waddell,  the  gas 
manar'cr,  and  Mr.  Adamson,  builder,  as  to  work  done  by  the 
latter  at  the  gasworks. 

The  Colonel  Office  have  appointed  J\lr.  T.  P.  H.  King,  of 
the  borough  engineer's  office.  Bury,  Lancashire,  to  be  State 
architectural  assistant  to  the  Government  in  Selangor,  Straits 
Settlements.  The  appointment  carries  with  it  an  official 
residence.  Twelve  months  ago  Mr.  F.  Cartwright,  son  of  the 
borough  engineer  of  Bury,  was  appointed  Government  en- 
gineer of  Cyprus. 

The  committee  of  the  Wolverhampton  Corporation  who 
have  charge  of  the  new  free  library  scheme  have  invited  a 
number  of  architects  of  the  town  to  send  in  competitive  de- 
signs for  the  new  building  which  it  is  proposed  to  erect  on 
the  .site  of  the  Old  Theatre  Royal,  Cleveland-road,  at  an  esti- 
mated cost  of  £10,000.  They  offer  prem  iums  of  £100  and  £50 
respectively  for  the  designs  placed  first  and  second. 

The  Aldershot  Urban  District  Council  met  on  Thursday 
last  for  the  purpose  of  receiving  the  resignation  of  Mr.  Banks 
Rusliford,  the  surveyor.  The  resignation  was  accepted,  and 
instructions  were  given  for  the  necessary  steps  to  be  taken  to 
fill  the  vacancy,  it  being  decided  that  the  salary  should  com- 
mence at  £200  per  annum.  There  has  for  some  time  been  a 
consideralile  amount  of  friction  between  the  surveyor  and 
certain  members  of  the  council. 

Competitive  plans  were  recently  invited  by  the  Hipper- 
holme  Urban  District  Council  for  new  office.?  proposed  to  be 
buili  on  a  site  in  the  Leeds  and  Whitehall  road.  Ten  sets  of 
plans  were  submilted,  and  those  of  Mr.  J.  F.  Walsh,  of  Hali- 
fax, liave  been  selected.  The  chief  »-oom  is  the  council 
chamber,  on  the  first  floor,  which  is  35  ft.  by  20  ft.,  and  has  a 
panelled  ceiling.  The  facing  materials  are  local  wall  stones, 
with  ashlar  dressings  and  panels  of  terra-cotta.  The  esti- 
mated cost  ia  £2,000. 

Twenty-three  applications  were  received  for  the  office  of 


assistant  borough  engineer  to  the  Darwen  Corporation.  Three 
of  the  applicants  were  requested  to  appear  before  the  High- 
way Committee  at  a  recent  meeting,  when  Mr.  S.  Spencer 
Haywood,  at  present  engiueering  assistant  under  theRawten- 
stall  Corporation,  was  selected.  The  other  two  were  Mr. 
Henry  Clegg,  the  third  assistant  in  the  engineering  depart- 
ment of  the  Aberde.^i  Corporation,  and  formerly  of  Bm-nley, 
and  Mr.  J.  H.  Redfern,  of  Hanley. 

Mr.  F.  Newman,  who  has  for  over  forty  yeai-s  held  the  post 
of  borough  surveyor  to  the  Ryde  Town  Council,  recently  re- 
signed his  position.  The  council  decided  to  accept  the  resig- 
nation with  regret,  but  to  appoint  him  consnltiug  engineer. 
He  will  be  remunerated  according  to  work  done.  Mr.  New- 
man lately  had  a  disagreement  with  the  council,  and  in  his 
letter  of  resignation  stated  that  he  felt  his  self-respect  left 
no  alternative  but  to  place  the  resignation  of  what  remained 
of  his  office  at  once  in  the  hands  of  the  council. 

At  the  last  monthly  meeting  of  the  Tamworth  Rural 
District  Council  the  appointment  of  Mr.  H.  J.  Clarson,  the 
council's  aur\"eyor  and  inspector  of  nuisances,  as  surveyor  of 
highways,  at  an  additional  salary  of  £150  per  annum,  was 
moved.  A  member  protested  because  the  vacancy  had  not 
been  advertised.  An  amendment  suggesting  that  the  ap- 
pointment be  deferred  for  a  month,  in  order  that  advertise- 
ments might  be  issued  inviting  applications  for  the  post,  was 
lost  by  one  vote — that  of  the  chairman.  The  original  motion 
was  therefore  confirmed. 

The  Colchester  Town  Council  resolved  in  March  last  to 
invite  six  selected  architects  to  send  in  competitive  plans  for 
a  new  town  hall,  and  offered  premiums  of  £100,  £75  and  £50 
for  the  designs  placed  first,  second  and  third  respectively. 
Mr.  Norman  Shaw,  R.A.,  has  acted  as  assessor,  and  has 
awarded  the  premiums  as  follows :  First,  Mr.  John  Belcher, 
Hanover-square,  London ;  second,  Messrs.  Baker,  May  & 
Richards,  Cochester,  Clacton-on-Sea  and  London  ;  third,  Mr. 
E.  W.  Monntford,  Buckingham-street,  London,  The  esti- 
mated cost  in  each  case  is  below  £35,000 ;  this  estimate 
being  inclusive  in  every  instance  of  the  tow^er.  Mr.  Belcher's 
design  is  Renaissance  in  style  and  three  storeys  in  height. 
On  the  first  floor  are  the  council  chamber,  38  ft,  bj- 33  ft., 
and  committee-rooms,  and  over  these  is  the  assembly  hall, 
84  ft.  by  33  ft. 

Mr.  Isaac  Thomas  Hawkins,  late  engineer  and  surveyor  to 
the  Langport  Rural  District  Council,  has  commenced  his  duties 
under  his  new  appointment  in  West  Africa.  It  will  l)e  re- 
membered that  Mr.  Hawkins  obtained  the  valuable  appoint- 
ment of  assistant  director  of  public  works  under  the  Crown, 
out  of  740  candidates.  He  has  just  assumed  the  duties  of 
chief  director  for  six  months  during  the  leave  of  that  official. 
Mr.  Hawkins  is  well  fitted  for  his  office,  having  had  twenty- 
six  years'  all-round  experience  in  construction  work,  such  as 
water  supply,  drainage,  large  buildings,  schools  and  asylums, 
bridges,  floods  prevention,  bm'ial  grounds  and  cemeteries, 
bridge  building,  gasworks  and  street  .and  road  making. 
Under  his  appointment  at  Langport  Mr.  Hawkins  had  the 
entire  charge  of  279  miles  of  roads  and  100  bridges,  besides 
having  as  many  as  four  important  schemes  on  at  a  time. 
Since  he  left  the  council  have  divided  the  ap])oiutnient,  hav- 
ing engaged  two  road  surveyors  and  decided  to  call  in  outside 
ad\'ice  for  all  important  works. 


REPAVING  OF  FLEET  STREET. 

After  undergoing  thorough  repair  for  a  period  of  three 
weeks  Fleet-street  has  resumed  its  normal  condition,  the 
north  side  being  opened  to  through  traffic  on  Sunday.  The 
closing  of  so  historic  and  important  a  thoroughfare  has  been 
seized  upon  by  some  of  our  contemporaries  as  a  matter  for 
marvel,  it  being  stated  th.at  never  since  the  time  of  the 
plague  had  the  street  been  closed  for  vehicular  traffic.  Such 
tall  statements  as  these  are  the  direct  results  of  short 
memories,  for  Fleet-street  has  on  more  than  ono  occasion 
been  closed.  Those  who  are  inclined  to  complain  of  the 
length  of  time  which  the  contractors,  Messrs.  .1.  Mowlem  &. 
Co.,  have  taken  over  the  work  should  remember  that  in  addi- 
tion to  the  relaying  of  the  roadway  nearly  .all  the  water 
mains,  pipes  and  telephone  and  electric  tubes  ha\e  been 
shifted,  in  anticipation  of  the  completion  of  the  scheme  for 
wifloning  the  thoroughfare.  It  is  satisfactory  to  know  that 
when  the  sonthern  side  of  the  street  is  widened  it  will  not 
involve  the  closing  of  the  street  again ;  on  the  contrary,  it 
will  mean  only  the  repaving  of  the  ailditional  area.  Those 
who  regarded  the  partial  closing  of  the  street  as  an  infringe- 
ment of  the  rights  and  privileges  of  the  citizens  will  be  sur- 
prised to  loam,  perhaps,  that  it  is  not  long  since  that  the 
authorities  in  the  West-End  entirely  closed  Regent-street 
and  Victoria-street,  Westminster,  while  these  streets  were 
being  relaid. 


AltOftS. — An  inquiry  has  been  held  by  the  Local  Govern- 
ment Board  in  regard  to  an  application  for  sanction  to  a  loan 
of  £5,500  for  the  purpose  of  sewage  works. 
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A  NEW  CHAIN  GATE. 


We  Rivo  two  illiistrntiiins  of  a  now  form  of  ?iite  wliich  hails 
from  the  cohinieB,  its  full  titio  boiri«  Kviins'  ruteiit  Flevihio 
Chain  Gate.  The  aim  of  the;  inventor,  we  nru  tolil.  has  hoeu 
to  dispense  with  the  rifjiil,  himvy,  fonr-coriiertd  frame  of  the 
ordinary  wood  tive-lmrrtd  Rate.  The  now  pale  ia  frumolcss 
and  consists  of  a  slronf,'  adjiislalile  hoi-izontal  licuni,  oiirninK 
toils  full  width  oilhor  iiiwiirds  or  outwards,  hinued  at  any 
desired  height  fnmi  the  piound  from  a  siiit^U'  main  post,  and 
Buspeiided  in  a  horizontal  position  by  nn-ansofan  iron  rod  and 


all  diametcrB  up  to  3(i-iii.,  as  well  as  the  inouldin)r  of  K»" 
retorts  and  the  iiianufacluro  of  salt  glazed  and  onainoUwl 
bricks  in  every  variirty.  The  variety  of  specialities  in  the 
catalotjui.-  is  so  nunierouH  that  space  prohibiU*  our  referring 
to  more  than  a  tithe  of  them.  Mention  may,  however,  be 
Jnade  of  tlie  saildh-  junctions,  by  means  of  which  brancli  pipes 
may  be  eonni-cled  lo  stoneware  sewers  without  the  uecegsity 
of  nncovurinff  three  len^rths  of  the  sewer  jiipe  bo  as  lo  re- 
move one  of  theso  pipes  for  the  purpose  of  inserting  a  junc- 
tion, thuH  effeeling  a  considerable  saving  in  excavation  and 
cost    of  pipes  when  a  new  connection  has  to  be  made  to  au 


.-■   =':5i^-«"'SS;*--''t;'.'" 


chain,  having  cue  of  its  ends  attached  to  the  latch  end  of  the 
horizontal  beam  and  the  other  to  the  top  of  the  main  post. 
From  this  horizontal  beam  haugs  an  indestrnctiblo  Hexible  g.il- 
vaniaed-iron  chain  netting,  resting  slightly  and  trailing  on  tlie 
surface  of  the  ground  throughout  its  wholo  width,  and  a^^  re- 
gards its  height  having  each  line  of  its  meshes  permanently 
secured  at  one  end  to  the  main  post,  and  caught  at  the  other 
(or  latch  end)  when  the  gate  is  closed  by  the  teeth  of  two 
vertical-hinged  locking-bars  meeting  around  and  clasping 
securely  a  hea\'y  vertical  cable  chain  forming  the  salvage  of 
this  latch  end  of  the  chain  netting,  the  two  locking-bars  being 
fastened  together  by  an  ordinary  iron  loop  and  stud  on  their 
respective  tops.  Messrs.  Bayliss,  Jones  k  Bayliss,  of  the 
Victoria  Works,  Wolverhampton,  and  139-1-tI  Ciinnon-atreet, 
London.  I'!.C.,  have  been  appointed  sole  licensees  lor  this  new 
gate  under  the  British  aud  Australasian  patents. 


NEW  TRADE  CATALOGUES. 

The  new  trade  catalof,'ue3  wo  have  received  from  Messrs. 
Oates  <t  Green,  Limited,  of  Halifax,  comprise  sanitary 
specialities  of  all  kinds  in  stoneware  and  earthenware, 
builders'    requisites,   farm  and   stable   fittings,  automatic    or 


old  sewer.  They  also  show  a  patent  socketless  access  pii>e 
with  a  sliding  ring,  which  enables  a  junction  to  be  inserted 
into  a  main  drain  by  simply  opening  up  and  breaking  out  one 
pipe  withimt  disturbing  the  pipes  on  either  side  of  il.  The 
access  ojiening  enables  the  workman  to  put  his  hand  inside 
and  make  the  joint  good  on  the  inside  of  the  pipe,  thus  meet- 
ing a  difficulty  which  cannot  be  overcome  by  any  other 
method  of  inserting  a  junction.  The  access  oi»niug  is  also 
useful  for  a  lamp-hole.  The  patent  ventilating  street  gnlly, 
convertible  as  a  trapped  or  tra|)less  one,  is  of  good  form, 
strong,  and  less  costly  than  any  others  we  have  seen  of 
similar  dimensions,  while  the  patent  gnlly  blocks  in  earthen- 
ware, for  lixing  in  brick-walled  gullies  in  )ilace  of  old  mason's 
ordijitrap,  must  be  found  highly  servicenlde  and  far  superior 
to  tho  old-fashioned  method.  The  variety  and  tinish  of 
gullies,  syphons  and  traps  which  are  shown  must  be  sufficient 
to  meet  the  wants  of  the  most  fastidious.  Amongst  the 
specialities  for  farm  and  stable  tittings  we  are  pleased  to 
notice  the  sanitary  mangers,  made  of  stoneware  and  highly 
glazed,  the  advantages  to  be  gained  from  their  use  being  that 
they  are  easily  kept  clean,  are  always  sweet,  do  not  convey 
infection,  ore  equally  as  strong  as  iron,  readily  liied,  and  are 
in  every  respoot  what  is  claimed  for  them,  "  sanitary. " 

Turning  to  the  strmeware  pipes  for  sewerage  and  dniiuage 
works,   tho  company  being  owners  of  extensive   and  numer- 


waste-water  closets  and  latrines,  gas  retorts,  4c.  They  arc 
admirably  illustrated  and  printed,  and  have  tlie  further 
desidoratnm  that  almost  every  article  is  clearly  priced  out, 
and  tho  weights  are  given.  To  most  municipal  engineers  wo 
believe  the  excellence  of  this  linn's  manufactures  is  snlli- 
ciently  known,  and  those  members  of  the  Municipal  and 
County  Engineers'  .Xssociation  who  wore  present  at  the 
annual  meeting  of  the  association  hehl  at  Halifax  in  June, 
1895,  will  remember  their  interesling  visit  to  the  company's 
works  and  mines  at  Ilorloy  Green  and  Ellenroytl.  wIuto  they 
were  permitted  to  see  the  manufacture  of  clay  into  tubes  of 


ous^beds  of  clay,  have  devoleil  their  attention  to  producing 
a  superior  class  of  pipe  to  that  in  ordinnrr  use.  Guided  by 
an  analysis  of  each  bed  of  clay,  they  have  been  enabled  to 
make  a  mixture  of  these  claya  that  prodnces  a  viiriliod 
stoneware  pipe  with  a  perfectly  smooth  glozo,  capable  of 
Btamiing  a  prcscuro  of  nearly  ^>H)  lb.  on  the  square  inch,  iHjnnl 
to  a  KJO  ft,  head  of  water.  Tlie  pipes  are  branded  with  their 
registered  trade-mark,"  Nalethric.  "  Messrs.  Oates  A:  linen, 
we  observe,  supply  earllicnware  and  stoneware  pipes  with 
tlio  Stanford  joint,  ami  whem  engineers  and  nrchiiecta  ru- 
quiro  stoneware  pipos  enabled   to  withstand  extensive  pr»s- 
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Bnre,  they  supply  what  we  descriljod  as  "  Kaletliric  "  stone- 
ware tested  pipes,  wliich  nre  all  tested  by  hydraulic  plant 
before  being  sent  out.  Espef^ial  mention  must  be  made  of 
their  Green's  patent  truinvert  pipe,  which  we  show  in  our 
illustrations  (Fijfs.  1  and  2),  and  must  commend  itself  to  engi- 
neers as  one  of  the  best  in  the  market.  It  will  be  noticed 
that  the  socket  is  made  extremely  strong  and  has  internally 
three  shoulders.  An  inner  socket  is  formed  at  C,  with  an 
outer  collar   F,    of  Stanford   or  other   suitable  composition. 

A  A 


Fig.  1. 

When  the  [lipes  are  placed  in  position  a  space  is  left  at  E, 
between  the  joints  C  sind  F,  which  may  be  filled  with  liquid 
cement  or  composition  through  the  hole  A.  The  inner  joint 
C  is  formed  by  lining  the  socket  with  a  small  quantity  of 
special  waterproof  cement,  supplied  free  with  the  pipes.  No 
special  junctions  are  required  for  these  pipes.  Another  new 
form  oif  pipe  manufactured  by  Messrs,  Gates  &  Green, 
Limited,  which  owes  its  origin  to  the  acknowledged  in- 
adequacy of  the  2-gallon  flush  of  water  for  water-closets,  is 
Plnmmer's  patent  pipe.  As  will  be  seen  from  the  illustra- 
A  A 


tions  (Figs.  3  and  4),  the  lower  half  of  the  pipe  is  given  a 
smaller  diameter,  so  that  the  flow  is  concentrated  and  the  pipes 
are  properly  cleansed.  The  pipe  was  tested  by  the  Northern 
Architectural  Association  and  the  Newcastle  and  Gateshead 
Water  Company  last  year  simultaneously  with  an  ordinary 
circular  6-in.  pipe  as  to  its  self-cleansing  capacity,  the  ex- 
periments being  made  in  notalion  for  the  two  forms  of  pipe 
drain,  which  were  laid  under  exactly  the  same  conditions  as 
to  gradient  and  matter  passed  into  each  drain  and  charged 
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twenty  times.  After  the  fourteentli  round  the  ordinary  6-in. 
pipe  was  completely  blocked  np  near  the  disconnecting  trap, 
while  Plummer's  patent  pipe  cleared  itself  throughout  all 
tlie  experiments.  This  form  of  Jiipe  i.'^  one  whicli  we  are 
of  opinion  will  find  a  considerable  number  of  adherents, 
especially  in  districts  where  water  companies  permit  only 
2-gallon  flushing  ciatiM-n  for  water-closets. 

Waste  water  closets  and  latrines  are  made  a  speciality  by 
this  firm.  The  various  tyi)csillnstrated"are  suitable  for  every 
conceivable  position,  and  have  many  great  advantages  over 
others  in  tho  market.     The  patent  Skroy  closet  is  simplicity 


itself,  combining  as  it  does  a  solid  flush  with  easy  access  to 
every  part.  The  patent  Zafila  latrines  are  very  compact,  and 
can  be  completely  Hushed  with  a  small  charge  of  water. 
The  leading  features  in  all  these  closets  and  latrines  are  the 
concentration  of  the  Bush,  therebj'  completely  clearing  all 
the  excreta  e^■erv  time,  the  strength  of  the  closet  and  bear- 
ing's, the  high  glaze  in  every  particular  part,  and  the  easy 
access  that  can  be  had  to  either  tipper,  closet  or  trap  if  neces- 
sary.    The   patent   anti-fouling  cone   serves  the   useful  pur- 
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pose  of  preventing  any  soiling  of  the  shaft  of  the  closet  and 
enabling  the  closet  to  bo  readily  and  easily  cleaned  ;  any 
soiling  being  in  sight  is  more  likely  to  be  removed  than  when 
hidden  down  a  shaft,  as  in  the  oi'dinary  type  of  closet. 

No  notice  of  this  tirm's  goods  would  be  completed  without 
a  special  reference  to  tlie  improvements  which  they  have 
recently  made  in  salt-glazed  sinks.  In  place  of  manu- 
facturing them,  as  formerly,  with  plain  or  fluted  fronts,  they 
have  invented  and  patented  a  process  by  means  of  which 
the  fronts  are  ornamented  with  designs  in  low  relief.  Such 
patterns  as  we  have  inspected  have  evidently  been  modelled 
with  a  view  to  their  special  purpose,  and  are  of  a  highly 
artistic  character. 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

VoLUNT.^RV    P.A.SS    E.\.4MIN.ATI0N. 

Notice  is  hereby  given  that  the  twenty-iourth  examination 
for  candidates  for  the  oftices  of  engineer  and  surveyor  to 
municipal  corporations  and  district  councils  will  be  held  at 
the  Council  House,  Birmingham,  on  Friday  and  Saturday, 
the  1st  and  2nd  October,  1S97. 

Application  forms,  duly  filled  in  by  intending  candidates, 
must  be  in  my  hands  on  or  before  the  5th  September. 

Thomas  Cole,  Secretary. 

11  Victoria-street,  Westminster,  S.W. 


APPOINTMENTS  VACANT. 

Highway  Sdkveyor. — September  4th. — Smallburgh  Rural 
District  Council.  £100,  with  allowance  of  £25  for  a  pony 
and  cart. — Mr.  Fairfa.x  Davies,  clerk. 

Electrical  Enginrer. — September  6th. — Uarwen  Corpora- 
tion.    £200. — Mr.  Chas.  C'osteker,  town  clerk. 

Clerk  of  Works. — September  7th. — Halesowen  Rural 
District  Council. — Mr.  William  Fiddian,  Town  Hall,  Stour- 
bridge. 

SoRVEYOR  AND  INSPECTOR  OF  NdisaNces. — September  7tU. 
■ — Urban  District  Council  of  Lees,  near  Oldham. — The  Chair- 
man of  the  Council. 

Surveyor.  —  September  10th.  —  Gnosall  Rural  District 
Council. — Mr.  H.  G.  U.  Elliott,  clerk,  Newport,  Salop. 

Chemist. —  September  11th. —  London  County  Council. 
£7tK). — Mr.  C.  J.  Stewart,  clerk.  County  Hall,  Spring-gardens, 
London,  S.W. 

RoAn  Foreman. — September  13th. — Guildford  Town  Coun- 
cil.    £1  12s.  6d. — Mr.  Ferdinand  Smallpiece,  town  clerk. 

Road  Foreman. — September  13th. — Southampton  County 
Council.     26s. — Mr.  W.  J.  Taylor,  county  surveyor. 

Assistant  Surveyor.— September  13th. — Borough  of  Tod- 
morden.     £80. — Mr.  D.  Sutcliii'e,  town  clerk. 

Divisional  Surveyor. — September  16th. —  Salop  County 
Council.     £150. — Mr.  E.  C.  Peele,  county  clerk.  t 

BoRoi'UH  Sdrvkvor. — September  21st. — Town  Council  of 
Godalmiug.     £200.— The  Town  Clerk. 

Gas  and  Water  Manager. — September  21st. — Corpora- 
tion of  Ripon.  £100,  with  house  rent,  rates,  coal,  gas  and 
water  free. — Mr.  M.  Kirkley,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Tiverton.— September  5tb.— Reservoir  at  the  watcrworksj  at  Brad- 
niucb,  for  the  rural  district  council.— The  Clerk. 
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E*i-i  MoLBsET.— Sepwraber  fitt.— Variou*  uewers,  for  the  urban  dis- 
trict council.— Mr.  John  Stevenson,  aarveyor. 

Wi.x»fOKD.—Septemt>erflih.— Covered  her^'ice  reaenroir  for  ibe  wat«r 
supply  of  Whitby'tt-lane,  Over,  for  the  urban  di»tncl  council.— Mr.  Jno. 
H.  Cooke,  cleric. 

GLAiinBGiH.—  September  Ctb.— Alterations  and  ad'litions  to  the 
Barry  lulennodiate  School,  for  the  county  council.— Mr.  T,  ^lansel 
Fran'klen,  clerk.  County  Offices,  Wefitgute-street,  Curdiff. 

Ledb  CRT. —September  6th.— Construction  of  a  reservoir  and  extension 
of  water  mains,  fur  the  urban  disiriet  council. — M,r.  R.  B.  W.  BerriOff- 
ton,  enjiineer,  Wolverhampton. 

LiMEkiCK.— September  "ih.— Water-closet  in  the  river  near  Tliomond 
bridtre.— Mr.  W.  E.  Corl)eti,  city  surveyor. 

Dewubcrt.— Septemlwr  7lh.— Pavinfr,  forming,  ftc,  works  in  New 
BriUg^e-atreet. — Mr.  H.  Doardcn,  borou^;h  surveyor. 

Abekdeen.— Septem>>er  "th.— Sewcm^  works  in  Bura£*road  and 
Foret«t-avenue.— Mr.  William  Dyuck,  burch  survej'or. 

Gi.isGOW.- Sentem>>or  7th.— Gush oUlor  tank  at  the  Temple  gaaworks, 
near  Maryhill.— Mr.  J.  D.  Morwick,  town  clerk. 

TttCKO.— September  7th.— Wirteninsr  of  the  road  at  the  top  of  Rich- 
mond Hill,  Truro,  for  the  urban  district  council.— Mr.  Roban  Dobell, 
town  clerk. 

Tv-fEMOcTH.- Septem)>er  7th.— Pavinff  of  various  lanes,  for  the  urban 
district  council.— Mr,  John  F.  Smiliie,  birou^jh  surveyor, 

Keighlet.- September  7th.— Uepalrini?  of  Nelson  and  Duncan 
streets.- Mr.  W.  H.  llupkinson,  x.u.i.c.b.,  Iwrougb  engineer. 

Ky.iKEiiBOROCGH. —  Sopiemljcr  7th.— Galvamsed-iroo  asphalte  shed 
at  the  quarry  at  PauaU  (or  the  rural  district  oouocil,— The  Surveyor, 
44  Station-pamdo,  Harrojate, 

KiDDEttMiif^rEk.- Septemlter  7th.— Krection  of  a  lodfre,  discharging 
wanl,  and  additions  vj  the  borough  hospital. — Mr,  Arthur  Coomber, 
boruuph  6ur\-eyor. 

KiKG*s  Norton.— September  7th.— Various  road  works,  for  the  rural 
district  council.— Mr.  A.  W.  Cros^s,  a.m.i.c.i..  engineer  and  sun-eyor,  23 
YaJentmo-road,  King's  Heath. 

HiMPioif.— September  7th.— Various  works  at  the  recreation  ground 
for  the  urban  district  council.— Sir.  J.  Kemp,  surveyor. 

Shokediic  H.— September  7th.— Sewer  in  Fanshaw-street,  from  Hox- 
ton-street  to  Short-street,  for  the  ves-try.— Mr.  J.  Ru;sh  Dixon,  i.M.i.c.i., 
vestry  engineer  and  surveyor. 

Gbavesiicd.- September  7th.— New  police  cells,  Ac— The  Borough 
Surveyor. 

Hertfokd.— September  6th.— Laying  of  cast-iron  water  mains.— Mr. 
J,  Henry  Jevons,  i..m.i.c.e,,  borough  surveyor. 

Sccxthoepe.— September  8th.— Blue  granite,  for  the  urban  district 
council.— Mr.  Frank  C.  Hett,  clerk. 

HEkTPORD.— September  Sth.— Paving,  Ac,  works  in  Rail-waj' -place, — 
Mr,  James  H.  Jevons,  a.m.i.c.b.,  borou>;h  surveyor. 

Rttos-ox-Tyxe.— September  8th.— Construction  of  a  culvert  and 
road  improvements  at  Bradley,  for  the  urban  district  council. — Mr.  John 
P.  Dalton,  engineer  und  surveyor. 

Stockpokt.— September  9th. — Street  works.— Mr.  John  Atkinson, 
A.^i.i.c.E.,  Iwrough  surveyor. 

TiMWOKTH. — September  9th. — Granite,  for  the  rural  district  council. 
— Mr,  Henry  J.  CUrson,  surveyor. 

Grays.— September  9th.— Granite  or  qnartzite,  for  the  urban  district 
council. — Mr.  A.  C.  James,  sur\-eyor. 

Daktkokd. — Sepieniber  9th. — Laying  pipes  in  a  watercourse  known 
as  the  Cranpit,  for  the  urban  district  council.— Mr.  William  Harstou, 
A.X.I.C.E.,  town  sur\'eyor. 

Hi SD LET. —September  10th. — 300-gallon  Ucaley's  pitch  boiler,  for  the 
urban  district  council. — Mr.  Stephen  Holt,  clerk. 

Bromley.- September  11th. — Widening  of  Beckenham-Iane,  for  the 
urbanil (Strict  council. — Mr.  Fred  U.  Norman,  clerk. 

Destos,— September  llth. — Paving,  sewering,  Jtc,  works  in  Palatine- 
street,  Clare-street,  Mil  ton- street  and  Turner-street,  for  the  urban  dis- 
trict council. — Mr.  G.  H.  Newham,  surveyor. 

LEiiiiHGTON.— September  llth.— Road  stone. — Mr.  H.  Consett  Pass- 
man, town  clerk. 

Chjipel-bx-le-Fkith. — September  nth.— Reconsfruction  of  the  bridge 
over  the  river  Roe  at  Townhead,  for  the  rural  district  council.— Mr.  J. 
Burton  Boycott,  clerk. 

B  AS  I XGSTOEE.- September  l;jth. — Construction  of  a  well  and  adits, 
for  the  corpomtion. — Mr.  Henry  Ross,  civU  engineer,  S  Victoria-street, 
Westminster. 

Maidbshead.— Septembsr  13th.— Broken  Clee  Hill  granite.— Mr. 
Percy  Johns,  A.M.t.c.E.,  borough  surveyor. 

FoLKEsrovE.— September  13th.— Fifty  artisans*  dwellings  on  the  East 
Cliff.— Mr.  John  White,  borough  engineer, 

Caiibebwell.— September  13th.— Wrought-iron  railings,  Ac,  for  the 
public  library,  Lordship-lane. — Mr.  O.  S.  Brown,  vestry  surveyor, 

Hott^sBY.- Seplemberl3th. — Hardwood  jtavingin  Stroud  Green-road, 
Finebury  l*ark,  tor  the  urban  district  council. — Mr.  E.  J.  LovegroTC, 
engineer. 

HokSSET.- Septeml>er  13th.— Various  sewers  and  road  works,  for 
the  urban  district  council. — Mr.  E.  J.  Lovegrove,  engineer. 

West  SrrPOLK. —  September  14th.— Widening  of  the  "Rectory" 
bridge,  Fusion,  near  Thetfurd,  for  the  county*  council. — Mr.  F.  Whit- 
more,  cuuiily  surveyor,  17  Duke-street,  Cheluiaford. 

KiXGsTowx  (Ireland).— September  lUh.— Alterations  and  additions  to 
the  town  hall,  for  the  commissioners. — Mr.  John  Dunnelty,  town  clerk. 

WEALD^i^o.fE.— September  14th.— Various  paving,  channelling  and 
drainage  works  in  Hik'h- street,  for  the  urban  district  council.— Mr.  B. 
Wyand,  engineer  and  surveyor. 

Kexley.— Septeiiibi?r  15th. — Road  materials,  for  the  urban  district 
council. — Mr.  K.  Rcdve  Boulter,  surveyor. 

Ayi.esui'hy. —September  15th.— Retaining  walls  to  the  tcrmcoa  in 
Buckingham- road  and  Walton-road,  for  the  orbaii  district  council. — 
Mr.  J.H.  Bmdford,  surveyor. 

NEL^oI^.— September  loth.- Cast-iron  pipes,  Jll-in.  internal  diameter. 
—Mr.  B.  Ball,  a.m.i.c.e.,  borough  engineer  and  surveyor. 

Ci-icroK.- Scptemljor  16th. — Paving  and  making>up  of  Granville- 
roail,  IlaroUl-r^tud.  Alexandria-road,  bt.  Aim'e-road,  JSl.  Mary's-rond, 
Ca^tle-rtiatl  and  Magilulenc-road,  fur  tbo  urban  district  council.— Mr. 
A.  H.  Kiibiiisi.n,  hurveyur. 

FiiEEiiKiiicK  Lyss. — September  Ifith.— Bridgo  over  the  river  Nar,  at 
Castlencre.— Mr.  James  Samuel  Culham,  highway  surveyor,  Grimston, 
King's  Lynn. 

Pkbstok.— September  17th.— T^velliiiK',  paving,  flagging,  Ac,  works 
in  Cemetery-road.- The  Borough  En^'ineer. 

Easiivowold.- Septcm1>cr  17th.— Wiilening  of  Uuathwaito  Station- 
roud,  for  the  rural  district  couucil.—Mr.  Gtiorgo  Thompson,  district 
surveyor. 

Heath  Towk.— September  18th.— r;i\  im;,  kcrbin^,  umkiiig*up,  Ac, 
James-street  and   WiMlon-road,    ti  .u   district    council.— Mr 

R.  K.  W.  Berrintrton.  etiu'incer.  W 

Ki>OM.— September iUiii.—Mukx  Lllowand  Lincoln  roods, 

in  the  parish  of  Choam.  for  the  runil  a.aU:-. :  oJuncU.— Mr.  H.  D.  Seurlcd- 
Wo-j^l,  surveyor,  157  Wool  Exchange,  Cole m-iu -street,  Li^udou,  E.C, 


West  Ham.— Scptemljer  StHh.- Electric  wlnog  of  the  techoloal  in- 
stitute and  public  libniry  in  Romford -rmul,  Stntfurd.— Mr.  Kred  £. 
HiUeary,  town  clerk. 

Li.AVDciiKo.— Septeml>er  3i>ih.— Electric  light  and  refuM  destructor 
buildingrt,  for  the  urban  distiict  council. -Sir.  K.  P.  Stephenson,  en- 
gineer and  Burvcyor, 

BikKiyo.- Sepu-ralKT  2!-'  ■•(•.,  for  iha  nrlnn 

district  council— Mr.  W.  <  _•  engineer,  Man- 

sion House  ClinmberM,  :^•  h  . 

GLorcEKTEii^HiKE.— Spptc'mt>f  r  t  -  -  at  We»tbur>'-on- 

Sev.em  and  Dymock.  for  tbe   ^ln■  lee.— Mr.  M.    H. 

Medland,  county  architect,  l'->'  -i-  ...„v^At«r. 

Hull.— October  7th.— T«  i  puinpa,  for  the  corpo- 

ration.—Mr.  F.  J.  Bancroft,  ■    ,  ^r. 

Hi  LL.— Novem»ior  6th.— Klectncil  c  ;uiijmcnt  for  the  tramways.— 
Mr.  A.  E.  White,  city  engineer. 


TENDERS. 


•ACCEMID. 

FIN'OHLEY.— For  roud  works  in  Hertfur\l-roatl,  BeJForrl-roxl,  Hani' 
iiiK'i»»u-roa»l  and  Tne  WnUoi,  for  the  urban  dutrict  council. — Mr, 
Chhrles  Robtrw,  bIlrv^■\n^:  — 
! :     ■  ■    ■  ;  .n     Tlio 
W«Ik». 

Ballard l-  -             (..-  t.-.-             £I»7 

Crane      uui               UtO  ml               130 

Griffltlis 037               730  810               SU 

Crouch   ...        wiT              cij  wi              »?j 

Xowell                                                               711  921              Sll 

Willuims                                                       IJ71  Oil              soa 

Adams -  ■:              C09  «S              SH 


KING'S  LYNN.— For  a  new  chemical    Ub'^ratory   at   the    Boroij(b 

Technical  School,  London-road.— M r.   K    .1.   .■<il,,>,t,  ixrough  but- 

veyor : — 

SprapK*  Son,  King's  Lynn  ...      £438 

Mc<lwell  Jt  Foreman,  Kiug'K  Lynn  430 

J.  J.  Done,  KiuK'6  Lynn    41(1 

R.  W.  Favers,  King's  Lynn         ...  4*1 

W.  F.  Sunih,  King  8  Lynn  SiS 

C.  Allflnii,  Kinf^'s  Lynn* 878 

MIDSOMKR  NORTON.— For  a  retaining  wall,  4e.,  near  Wclton  sta- 
tion, for  the  urban  district  council. — ilr.  W.  K.  Bird,  surveyor; — 

A.  W.  J.  Catley,  High-streot.  .Midsnracr  Norton*       £j4 

W.  Rossilcr,  Welton,  West  Midsomer  Norton 60 


MAIDSTONE.— .Accepted  for  road  materials,  for  the  urban  district 

council. — ilr.  F.  Buutinp,  borough  surv-eyor  : — 
L.    Soinmerfold,    2    Fowlces     Buildings,    London,    B.C. — Unbroken 

Guernsey,  Ss.  per  ton. 
J.  Runnalls,  Penzance. — Broken  Penlee,  lis.  per  ton ;  Unbroken  I'cnleo, 

9s.  jwrton. 
Kent  Rnnd  Company. — Broken  Quartzite,  8s.  8d.  per  ton  ;  Unbroken 

Quttrtzite,  S*.  &<1.  per  Mn. 
S.  Wagon,  Aylosford.- .\ylosford  Flints,  3s. 6d.  per  yard;  Sand  2s.  Od. 

per  yard  ;  Gravel,  2s.  Cd.  per  yard. 
■\V.  H,  lieiisted  A  Son,  Maidstone. — 4-in.  Rajrstone  setts,  ISs.  per  ton. 
A.  C.  W.  Hobnutu  &  Co.,  Bermondaoy. — "Tar  Concrete — coarse,  12.'*.  per 

yard ;  fine,  lis.  per  yard. 
Peters  Brothers,  Wouldham.— Cement,  Ms.  lod.  per  ton. 

NOTICES. 

The  Scrveyor  and  JlLMcip.tL  and  County  Engineer 
may  be  ordered  direct^  through  any  of  ilesgrs.  Smith  ^*  Son^i 
book-stalls^  or  of  any  newsagent  in  the  United  Kingdom, 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompanied  by  stamps. 

7^e  Prepaid  Subscription  (including  postage)  isasfoUoics: 
Twelve  Six  Three 

Months.  Mouths.  Months. 

Uoiud  Kingdom  15s.       ...        7ii.  Gd.        ...        3s.  9d. 

Continent,  the  Colonies,  India, 
United  States,  4c 19s.        ...       9s.  6d.        ...        4s.  9d. 

The  International  News  Company,  83  and  8o  Duane-strect, 
New  York  City;  The  Toronto  Xcics  Comjviny,  Toronto;  and 
The  ilontrcal  News  Gomptiny,  Uonlreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Tbe 
ScRVEYOB.  A  thin  jmper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,  PUBLISHING  AND  ADTERTISKHENT  OFFICES     : 

ST.  BRIDE'S  HOCSE,  24  imiDE-L.\NE,  FLEET-STREET, 

LuNllON,  B.C. 

APPOINTMENTS  OPEN. 

COUNTY  OF  SOUTH A31PT0N. 
NEW  FOREST  RUR.\L  DIVISION. 
The    Connty    Council    require    the   sorvioes  of   a  n-orking 
Road  Foreman,  aecmtomed  to  the  supervision  of  rural   road 
maiuteuauce  and  the  ua«  of  n  steam  roller.     Wages,  26s.  )>er 
week. 

Applications  to  bo  delivered  bv  Monday,  Sopiumber  lit, 
1897. 

For  further  particulars  apply  to  the  undersijjued. 
'  W.  J.  T.iYLOR. 

County  Sur\'eyor. 
The  Castle,  Wiiicliestor. 

Ani;n3t21,lHi17. 

COUNTY  BOROUGH  OF  MinULESBROUOH. 
The  Corpi>r!ifi(m  of  Mi 


ceive  appliouiions  fur  tli 
the  UoriMigh  En^'iiifrr'^ 
Applicants   mnst    lia\ 
and  levelling;  au<l  arvhiu 
the  Model  Bv-Laws. 


1   art-  prep:irt'd  to  r»- 

n]i}*  .i  Jniiiur  .\>sisi:iiit  in 

ox|>crience  in  snn'eyinn 

II...,,  ..i.iwin^,  and  the  working  of 
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Salary,  £70  per  annnm. 

Applications,  stating  age,  experience,  and  accompanied  by 
copies  of  three  recent  testimonials,  to  be  addressed  to  the 
nndersigned  not  later  than  Monday,  20th  September,  1897. 

Canvassing  any  members  of  the  Corporation,  either  directly 
or  indirectly,  will  bo  deemed  a  disqualification. 
(By  order) 

FRANK  BAKEE,  c.E.,  F  G.s., 

Borough  Engineer. 
Mnnicipal  Buildings,  Middlesbrough. 
August  31,  1897. 

TTRBAN  DISTRICT  COUNCIL  OF  ENFIELD. 

U  DRAUGHTSMAN. 

The  Council  invite  applications  for  the  appointment  of  a 
Draughtsman,  at  a  salary  of  £75,  rising  £5  a  year  to  £100. 

The  appointment  to  be  subject  to  a  month's  notice  from 
either  side. 

Candidates  must  be  competent  to  prepare,  without  super- 
vision, plans  and  sections  of  streets,  sewers,  &c. 

Applications  (which  mast  be  on  the  forms  to  be  obtained 
at  this  office  only)  to  be  sent  to  me  not  later  than  noon  on 
Wednesday,  the  8th  day  of  September  next,  endorsed 
"  Draughtsman." 

Selected   candidates   will  receive  notice  to  attend  before 
the  Council,  and  will  be  allowed  third-class  railway  fare. 
(By  order) 

T.  W.  SCOTT, 

Clerk. 
Court  House,  Enfield. 
^ 26th  August,  1897. 

ABERDEEN  TOWN  COUNCIL. 
Wanted,  immediately,  in   the  Office  of  the  Burgh  Sur- 
veyor of  Aberdeen,  an  Engineering  Assistant. 

Applicants,  who  must  be  under  thirty-five  years  of  age, 
must  have  a  thorough  knowledge  of  the  routine  work  of  a 
municipal  engineer's  office  be  able  to  prepare  reports,  work- 
ing drawings,  specifications  and  schedules  of  quantities  ;  and 
have  a  knowledge  of  the  various  Acts  affecting  municipal 
work. 

The  salary  will  be  £150  per  annum,  and,  other  things  being 
equal,  preference  will  be  given  to  a  graduate  of  the  Associa- 
tion of  Municipal  and  County  Engineers  and  Surveyors. 

Applications,  accompanied   by  not   more  than   three  testi 


monials  of  recent  date,  to  be  lodged  with  me,  endorsed  "  En- 
gineering Assistant,"  not  later  than  Thursday,  16th  September 
next. 

WM.  DYACK, 

Burgh  Surveyor. 
Burgh  Surveyor's  Office,  Aberdeen. 
31st  August,  1897.  

TDOROUGH   OF  TODMORDEN. 

-*-'  Wanted,  immediately,  an  Assistant  Surveyor.  He 
must  liave  served  his  articles  in  municipal  work  and  be  a 
thoroughly  good  surveyor,  leveller  and  draughtsman,  and  well 
up  in  the  design  and  construction  of  works  usually  carried 
out  in  a  borough  engineer's  department.  Salary  at'  the  rate 
of  £80  a  year,  payable  naonthly. 

Applications,  stating  age,  qualifications  and  experience,  and 
enclosing  three  copies  of  recent  testimonials,  endorsed  "As- 
sistant," and  addressed  to  "The  Chairman,  Highway  Com- 
mittee," to  be  sent  to  me  on  or  before  the  13th  September 
next. 

Canvassing  will  disqualify. 

(By  order) 

D.  SDTCLIFFE, 

Town  Hall,  Todmorden.                                        Town  Clerk. 
26th  August,  1897. 

rpHE   TOWN  COUNCIL  of   the  BOROUGH  of 

-*-  Godalming  invite  applications  for  the  oflicc  of  Borough 
Siu'veyor. 

Candidates  must  not  be  more  than  forty  years  of  age,  and 
must  be  able  to  produce  satisfactory  testimonials  (not  to  ex- 
ceed three)  as  to  character  and  qualifications. 

They  must  also  have  obtained  the  certificate  of  competency 
granted  by  the  Incorporated  Association  of  Municipal  and 
County  Engineers,  and  must  have  had  some  previous  experi- 
ence in  municipal  work. 

The  salary  will  be  £200  per  annum. 

The  borough  authority  will  provide  an  ofHce,  with  fuel, 
water  and  light ;  also  the  services  of  an  office  boy. 

A  list  of  the  duties  required  may  be  obtained  of  the  Town 
Clerk,  to  whom  written  applications  for  the  appoijitment, 
stating  age,  must  be  forwarded  on  or  before  the  21st  day  of 
September  next,  endorsed  "  Surveyorship." 

Canvassing  will  disqualify  any  candidate. 

19th  August,  1897. 


itWACE   RAISED 


FOR    RAISING 


SEWAGE    AUTOMATICALLY 


ADAMS'  PATENT  LIFT  CO., 


E::N^Gi]srE:E:xcs, 


5  &  7,  OLD  QUEEN  STREET;, 

WESTMINSTER.  LONDON. 


Aua  '¥'OR:a. 


PATENT     SEWAGE  LIFT. 


SEWAGE   TO    BE    RAISED 


Makers  of 

FLUSHING  SYPHON^^ 

SLUICES,  &c. 


GREEN'S    PATENT  TRUINVERT   PIPE. 


AA— Holes  for  pouring  in  cement  or  com- 
position. 
BB— Strengthened  am  Lengthened  Socket. 


CC— Inner  Socket  and  Rest. 

EK — Chamber  for  cement  or  composition, 

FF— Staniotd  Joint  in  new  position. 


To  put  it  sliortlv,  this  pipe  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  while  allowins^ 
iVii'  a  .slight  settlement  when  first  laid,  forms  an 
absolutely  rigid  joint  directly  the  cement  sets. 

1,— Gas    and    Watcr-Tight    Joints    easily    made 

under  water. 
2.— True  Alignment  of  invert. 

3.— Socket    the    strongest    part    of    tho    pipOt 
4.— No  special  junctions  required. 

GATES    &    GREEN,    Ltd.,   Halifax. 


Srptembeb  3,  18»7.] 
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SURVEYOR  AND  ENGINEER  wanted  by  the 
Worksop  and  Rolfniil  Brewery  Cmnpany,  <>iriii(r  to  a 
death.  Immediate  a]>poiiitni ^nt ;  permanent  enf^i^ement  for 
good  man.  One  used  tii  council  work  profern-d. —  Apply 
William  Ai-len,  Director,  The  offices,  Worksop. 

PURVEYOR.  —  Wanted,  immediately,  for 
^^  Sonthern  India,  a  competent  Surveyor  and  Engineer. 
Must  have  had  few  years'  experience. — Apply,  with  copies  of 
testimonials,  to  "  K.  D.."  oHlce  of  The  Si'kvrtor. 


TENDERS   WANTED. 


"pOROUGH  OF  PLYMOUTH. 
-*-'     The  Town  Council  arc  prepared  to  recoivo  tenders  for 
the  construction  and  titling  up  of  an  Undorfrround  Conveni- 
ence in  accordance  with  the  drawing's  and  specification,  whicli 
may  be  seen  at  the  olflco  of  the  undersigned. 

Forms  of  tender  may  be  obtained  at  the  said  ofBco  on  pay- 
ment of  2  guineas,  which  i%ill  be  refunded  on  receipt  of  a 
boiiA-fide  tender. 

Seuletl  tenders,  endorsed  "  Convenience,"  to  be  sent  to  me 
on  or  before  Iho  IStli  day  of  September  ue.\l. 

Tlic  Council  do  not  bind  themselves  to  accept  the  lowest  or 
anv  tender. 

JAMES  PATON, 
Borough  Engineer  and  Surveyor. 


Muiiicii)al   Buildingti,  Plvmonth. 
2Sili  .Viiiriist.  l.»<97. 


BOROUGH  OF  MATDENHKAl). 
BROKEN  '   "  1  VI  I  I 
The  Town   Council  of  the  .-nhead  is  pro- 

pared  to  received  tenders  forth        _,  -.cry at  Maiden- 

head station  of  the  Great  Western  Uailway  of  350  tons  (more 
or  less)  of  Broken  Clee  Hill  Granite. 

Forms  of  tender  giving  farther  !  '-an  be  obtained 

on  a|iplication.  and   mnst  be   deliv  !   and  endorsed 

"Tender  for  Clee   Hill  Sione,"  at   triis  ottii-e  not  later  than 
4  p.m.  on  Monday,  the  14th  day  of  September,  1997. 
(By  order) 

PERCY  JOHNS,  A.M.i.t.K., 
Gaildhall,  Maidenhead.                           Boroagh  Surveyor. 
Angost  30,  1897. 

CITY  AND  COUNTY  OP  KINGSTON-UPON- 
IITLL. 
ELECTRIC  TRAMWAYS. 

The  Corporation  of  the  above  city  invite  louders  for  the 
Klectricnl  Equipment  of  their  Tramways,  to  the  extent  of 
about  9  miles  double  track  and  }  mile  single  tnick. 

It  will  l>o  open  U>  contractors  to  sobmit  tenders  for  various 
systems,  and  the  contract,  whicli  will  not  bo  divided,  will 
include  Engines  and  Generators,  Swit<rh.bt>ar<l8,  Fcolers.  Poles, 
Brackets,  Trolley  Wire,  Rail  Bonding,  and  all  Accessories  ; 
also  the  first  instalment  of  Cars  (fifteen  Motor  Cars  nnd  five 
Trailers). 

It  is  expected  that  the  spacilication.  litliogrnphod  plans  of 
the  routes,  and  other  particulars,  will  be  ready  foris-^uo  early 
in  September,  and  copies,  when  ready,  may  bo  obtained  from 
th"  City  Engineer,  Hull,  by  pcrsniio  proposing  to  tender  up  n 


GALVANIZED 


IRON 


ALUMINO- 
FERRIC. 

THE   Precipitant. 


FRED'?BRABY2(C? 


FITZROY  WORKS 

352t:  3C4  EusTON   R? 

TONDONj 


^♦;*». 


BLACKMAN 


VENTILATING 
CO.  LTD. 


Specialists  in 


VENTILATING    AND   WARMING. 

tradTTiark     63    FORE   STREET,   LONDON,    E.G.,    and    Branches. 


SOLE     MANUFACTURCRS: 

PETER  SPENCE  &  SONS, 


LONDON]     plate;- CLASS      INSURANCE 

ICOMPANY,  Umited. 

Head  OtiTcc  :  40  Queen  Victoria  St..  B.C. 

<;1m^^  if  aJl  kind-  CO . rrwl  1      the  J'     vic>  of 

H,l>  (■  .u.|t:1'1    . 

MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND   ESTIMATES   FREE. 

iuu]>^r  ct!.'..  I'i   tuc   irfiiHuui'^   rttiinie'l  0  cry 

MX  years  m  cnj>eb  w  iierc  ni'  cUim  hfi*  nriaen. 

Appllcatloas  tor  Agencies  latHed. 

Liberal    Terms    for     Business    Introduced 


BARROW     LIME 

(Blue  Lias  Hydraulic 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

I'olivenx'  i'^  Hi!  iwrt-  oi  the  Kint''i''n;. 
OfficM  I    1    St.    Martin's,     Latceator. 

"■   T-k,:  T!iiri.'w...i..S.«ir.  :,r.  T...v,,.-!il.  r  '-.ah. 

JOHN  ELLIS  &  SONS.  Ld. 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

4.J       l^j^^  LlTHOGR.VPHEn     IN     BKST     STVl.K     ASH     WITH     (UKAT     F\PKr»lTION     liX 

Tr^.t^  PARTRIDGE    &    COOPER, 

,U,'(///7T('7>"    A.\l>   SIRVETOKS'    I.ir!i>  ■'.  liA}'in:i::<, 

191  and   192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 


KiTIABLISUnn  nVKR  niM   a  CINTrCT. 


I.IIlKRAr    niSCOUXTS,  ACCORniNG  TO  AHHVXOF.MKNTS. 


EASTWOOD  &  CO.,  Limited. 

»(<;i(l     Ollice:      lJi:i>\  KDKKK     KO.VD,     LA3I151.rH,     Si',. 

BRICKS.   LIME.    CEMENT. 

In  any  Quantities         For  Pi  ices  apply  tc  above  address. 
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payment  of  a  deposit  of  £10,  which  will  be  refunded  upon 
receipt  of  a  bond-fide  tender  and  return  of  the  papers  and 
jilans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thos.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Equipment,"  are 
to  be  addressed  to  tlie  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  office,  Hull,  before  noon 
on  Friday,  5tli  November,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

(By  order) 
A.  E.  WHITE,  City  Engineer. 
A.  S.  BARNARD,  City  Electrical  Engineer. 

Town  Hall,  Hull. 
26th  Angnst,  1897. 

mK  URBAN  DISTRICT  COUNCIL  OF  HOT- 
LAKE  AND  WEST  KIRBY. 

The  above  Council  are  prepared  to  receive  tenders  for  the 
snp[ily  of  the  following  material,  required  in  the  construction 
of  the  proposed  Parades  at  Hoylake  and  West  Kirby  and 
Marine  Lake  at  West  Kirby  : — 

80,000  lineal  feet  9  in.  by  3  in.  Redwood  Piling,  cut  to 
lengths  ; 

10  standards  Redwood  Boards  and  Spruce  Scantlings ; 

7,000  tons  Granite  Blocks,  unworked,  cubical  or  square, 
random  sizes ; 

2,000  tons  Granite  Breakers  ; 

7,000  tons  Sandstone  or  Limestone  Burrs  j 

2,500  tons  best  Portland  Cement ; 

100  Hard  Wood  Navvy  Bai-rows ; 

1,000  tons  ^-in.  Granite  Screenings  ; 

1,(XX)  tons  5  in.  Crusliod  Granite. 


rpi 


Full  information  and  copies  of  specification  may  be  obtained 
u]ion  application  to  Mr.  Thomas  Foster,  Surveyor  to  the 
Council,  Public  Offices,  Hoylake. 

Sealed  tenders,  upon  forms  obtained  from  the  Surveyor,  to 
be  sent  in  not  later  than  Monday,  the  27th  September  next, 
addressed  to  me,  the  undersigned,  and  endorsed  "  Tender  for 
Material." 

The  Council  do  not  imdertake  to  confine  themselves  to  the 
above  quantities,  which  are  approximate  only,  nor  to  confine 
themselves  in  any  case  to  one  person  for  tlie  whole  of  the 
material  they  may  require,  neither  do  they  bind  themselves 
to  accept  the  lowest  or  any  tender. 

RODERICK  WILLIAMS, 

Clerk  to  the  Council. 

Public  Offices,  Hoylake. 

Angnst  31,  1897. 

HEBDEN       BRIDGE      URBAN     DISTRICT 
COUNCIL. 
SEWERAGE  SCHEME. 
The  Council  are  prepared   to  receive  tenders  for  the  con- 
struction of  about  4|  miles  of  Pipe  Sewers,  including  some  of 
iron   and  brickwork,  together   with    manholes  and  all    con- 
tingent works. 

Plans  may  be  seen,  and  specifications,  bills  of  quantities 
and  forms  of  tender  obtained,  at  the  offices  of  the  Engineers, 
Messrs.  Newton,  17  Cooper-street,  Manchester,  on  depositing 
£3,  which  will  be  returned  on  receipt  of  a  hond-fide  fully- 
priced  tender  and  the  documents  supplied. 

Sealed  tenders  to  be  sent  to  me  not  later  than  Saturday, 
the  18th  September,  1897. 

RICHARD  CRABTREE, 

Clerk  to  the  Council. 
17  Market-street,  Hebden  Bridge. 


IM:t>ROVED        DRAIN        CI-INOJVIETJER. 

THIS  Drain  Clinometer,  which  is  a  thoroughly  well-made  and  reliable 
instrument,  is  intended  for  the  use  of  Builders,  Medical  Officers  of 
Health,  Sanitary  Inspectors  and  others  for  testing  the  slope  of  drain  pipes. 
The  arc  is  fixed  at  the  extreme  end  of  the  Clinometer  so  as  to  allow  of  a 
close  reading  and  distinct  graduation,  and  is  divided  on  one  edge  t-o degrees 
and  quarter  degrees,  and  on  tlie  other  edge  to  gradients  of  1  in  20,  1  in  30,  1 
in  40.  I  in  50,  1  in  60,  1  in  70  and  1  in  SO. 

The  adjustinent  is  by  means  of  a  nut  and  bolt,  working  against  a  spiral 
spring.    The  "  Bubble  "  is  ground  and  divided. 

The  Clinometer  is  made  of  teak  and  nicely  finished,   and  measures 
•  13Jx2tXl-ina. 

PRICE  :-\Vith  Electrum  Fittings,  £1  7s.  Bd.j    ATith  Brass  Fittings.  '£1  2s.  6d.;    With  Magnetic  Compass  extra  2s.  6d. 
A    Coi'ip/i'fe   llhi^friifr'l   CniirJf-QUf  of  l>rawfna  an>l  Survci/inrj   /nstrnmentf:   ui/l  be  ^eat  post  free  on    application. 

Sole  .Maker -W.  H.  HARLING,  Mathematical  Drawing  A  purveying  Instrument  Manufacturer,  47  Fin&bury  Pavement.  London.  E,0^ 

LEEDS  FIRECLAY  COMPV-.  LTD 

CLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKS^ 


BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.G. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 

THE    PASTEUR  (chamberland)  FILTER. 

[1]  Prevents  TYPHOID  FEVER,  CHOLERA,  and  all  water-borne  diseases.  [2]  Is  the  ONLY  FILTER  which  does  so. 

MADE  TO  WORK  with  or  without  Pressure,  and  to  give  an,  required  output.  filtS'IoS.^^^.'^^L'',^,?;!?.  l^t^,^^""   "'   ''"■'"^"' 

•■A  KKAL  PRKVKNTATIVB  OF  WATKlt-BOKNB  DISEASE." 
—Lancet. 

Professor  Sir  HENRY  E.  ROSCOB.  Ph.D..  F  R.S.,  says:- 
"  Orditiary  Filters  are  no  good  at  all ;  the  only  filter  that  protects 
the  water  drinker  from  the  germs  is  the  Pasteur  filter." 

"THE  ONLY  FILTER  THE  PKOFESSION  CAN  RECOM- 
MEND.'-//ospifn/.  „„.„„ 

The«r,(i,i  Medical  Journal  says:-"  THE  PRESENT  STATE 
OF  THINGS  IS  A  PUBLIC  DANGER,  AND  HAS  TO  ANSWER 
FOR  THE  LOSS  OF  MANY  LIVES." 

Professor  E.  KAY  LANKBSTEK,  F.K.S.,  says  :— "  Ordinary 
domestie  filters  are  worse  than  useless."  , 

"At  Lucknow  barracks  an  epidemic  of  cholera  occurred  iii 
August,  1S9.1,  1 1;!  were  attacked  out  of  ijC!  in  six  weeks,  and  iW  died. 
On  official  in\estigntion  it  was  found  to  have  been  caused  by  the 
use  of  an  ordinary  filter."— T'jwe.'' (i/ /;irfta. 

"Wherever  the  I'asleur  Filter  has  been  applied  typhoid  fev»r 
has  disappeared. "—M.  DE  FUEYCINET,  Minister  of  Wnr(France>. 

"  At  Dinan  barracks  8.'M  cases  of  typhoid  fever  occurred  in  thf 
three  years  before  Pasteur  Filt«re  were  used  ;  seven  cases  only  in  the 
following  four  years."— General  ZURLINDBN,  Minister  of  War 
(France). 

Note. -THE  PASTEUR  FILTER  IS  APPLIED  TO  250,000  ^ 
QUARTERS  OF  THE  FRENCH  ARMY. 
The  results  of  practical  use  of  PASTEUR  and  other  filters  appear  in 
Government  and  utlier  reporls. which  can  W  qiioteii  on  application. 

.,  147  HOUNDSDITCH,  LONDON,  E.C. 


No».  216  &216i.  Tap  Filter      Tabic  Filtik. 
with  Earthnwr.  or  Crystal  No.  202. 

Reservoir.  From  31/6  each.         From  31/6. 

^oJe  Licencees  and  Makers: 


NoN-PRcesuRE  Cistern  Filter 

No.  228. 
Friirii  98  -  each. 

#  S&FR1ES  &.  SONS,  Ltd 
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PSOM  RURAL  DISTRICT  COUNCIL, 


PRIVATE  STREET  IMPROrEMENTS. 


TO  ROAD  CONTRACTORS. 

The  Kpson  Rural  District  Council  nro  prepared  to  recoivo 
tenders  for  Making-np  tlie  Longfellow  and  Lincoln  roads,  in 
the  parish  of  Cheara. 

The  plan  and  specification  of  the  work  and  form  of  contract 
may  be  seen  at  the  office  of  their  Snrvejor,  Mr.  II.  D.  Searles- 
Wood,  K.K.I.B.A.,  157  Wool  Exchanpro,  Coleman-stroet,  E.C, 
on  or  before  the  14th  September  next,  where  printed  forms 
of  lender  and  other  particulars  may  bn  obtained. 

The  tenders  must  be  on  the  forma  issncd  by  the  conncil, 
enclosed  in  an  envelope,  sealed,  and  endorsed  "  Tender  for 
Longfellow  and  Lincoln  roads,"  and  must  bo  delivered  on 
or  before  4  o'clock  p.m.  of  Tuesday,  the  14th  September  next, 
at  my  office. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tenders. 

(By  order) 

W.  O.  READER, 

Lonsdale,  Epsom.                                                             Clerk. 
2oth  August,  1897. 

LEDBURY    URBAN     DISTRICT     COUNCIL. 
RESERVOIR  A\D  WATERWORKS. 
The  Ledbury  Urban  District  Council  are  prepared  to  receive 
tenders  for  the  construction  of  a  Covered  Reservoir  and  Ex- 
tension of  Water  Mains. 

Drawings  may  be  inspected  and  specifications  and  form  of 
tender  obtained  after  Saturday,  August  14th,  on  payment  of 
5  guineas  (returnable  if  a  honafide  tender  be  made)  on  appli- 
cation at  the  office  of  the  Engineer,  R.  E.  W.  Berrington, 
Wolverhampton;  or  at  the  office  of  Jesse  Garrood,  solicitor, 
Clerk  to  the  Council,  Ledbury. 

Tenders  must  be  delivered,  sealed,  at  the  office  of  the 
undersigned  at  or  before  12  o'clock  noon  on  Monday,  6th 
September  next,  and  endorsed  "  Tender  for  Waterworks." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

JESSE  GARROOD, 

Clerk  to  the  Conncil. 
Ledbnrv. 

9th  August,  1897. 


G 


OUNTY      BOROUGH     OF      WEST      HAM. 


CONTRACT  Xo.  2. 


TO  BUILDERS, 

The  Council,  acting  as  the  Committee  of  Visitors,  hereby 
invite  tenders  for  a  further  section  of  the  Foundations,  ahso 
a  Lodge,  in  cimnection  with  a  large  Lunatic  Asylum  at  Chad- 
well  Heath,  Ilford,  Essex. 

Plans  and  specification  may  be  seen,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Le\ns  .Anpell, 
Borough  Engineer,  Town  Hall,  Striitford,  E.,  on  and  after 
Tuesday,  Se))tember  14,  1897,  on  the  deposit  of  a  £5  Bank 
of  England  note,  which  will  be  returned  on  receipt  of  a  bona- 
fide  tender. 

Tenders,  endorsed  "  Tender  for  Asylum  Foundations,  Ac," 
to  be  sent  to  my  office  not  later  than  12  o'clock  on  Tuesday, 
September  28,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  The  contractor  will  be  required  to  enter  into  a 
bond  with  two  securities  for  the  due  performance  of  the  con- 
tract, and  no  work  will  be  ordered  under  the  contract  nntil 
such  bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  such  rate  of  wages  and  observe  such  hours 
of  labour  as  are  recognised  by  the  workmen's  trades  unions 
and  in  force  at  the  time  of  signing  the  contract.  In  the  event 
of  any  lireach  of  such  agreement  the  Coimcil  will  enforce  the 
penalty  cliiuse  in  its  entirety. 

(By  order  of  the  Council) 

FRED.  E.  IIILLEARY, 
Town  Clerk, 
Clerk  to  the  Committee  of  Visitors, 

Town  H.all,  West  Ham,  E. 

.\ugnst  30,  1897. 

HULL  CORPORATION  WATERWORKS. 
SPRINGHEAD  PUMPING  STATION. 
The  Corporation  are  prepared  to  receive  designs  and  ten- 
ders for  Two  Sets  of  Engines  and  Pumps,  each  capable  of 
continnons  pnmping  at  the  rate  of  3,500  gallons  per  minute. 
Copies  of  specification,  forms  of  tender  and  other  particu- 
lars may  be  obtained  of  the  undersigned  on  pajment  of  £2, 
which  will  be  returned  on  receipt  of  a  boiid-niZe  tender;  cheques 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,     Samples    and    Full    Particulars    free    on    application    to  — 

&  00.3  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG     WOOL     WORKS,     KIRKINTILLOCH,    near     GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27 „         3  - 

53  by  31 -a- 

Copies inonc^heetfiOby ^fl,  b y arra ngemen t. 

COPIES   BY   WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1  6 

40  by  27 „       ze 

53  by  31 „       3  6 

J.  HALDEN&CO., 

B  ALBERT  SQUARE,  MANCHESTER. 


Subscribed  Capital  -  £2,127,500. 


Htad  Offices 


\  731 


DALE  STREET,  LIVERPOOL, 

J  TO  76  XINQ  WILLIAM  STREET,  lONDOl. 

I.ili.THl  Cominissicm  allowed  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  intro.tuction  of 
Business. 


CWOOLUSCROFT  &SoN, 


LTD. 


FLOORS 


pplication. 


TO     LET. 


v^^ 


W 


Hfr 


Nineteen  Medals. 


CHICAGO  Exhibition,  highest  awards. 


^WM:.      ^IVOOlLfLAIMCS      «Sc      CO., 


ORIOISAL    MAKKKS   OF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address :  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Special    7crtns/or  Ejpori.  Of  till   l^ecvrtiUrs. 


w 
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and  postal  orders  to  be  made  payable  to  Thos.  G.  Milner,  City 
Trensnrcr. 

Designs  and  tenders,  endorsed  "Tender  for  Pumping 
Machinery,"  to  be  addressed  to  tlie  Cliainnan,  Waterworks 
Committee,  and  delivered  at  the  Town  Clerk's  office,  before 
noon  on  7th  October,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  tlic  lowest 
or  any  tender. 

F.  J.  BANCROFT, 

Waterworks  Engineer. 
Town  Hall,  Hull. 

18th  August,  1897. 

OLACTON      (ESSEX)     URBAN     DISTRICT 
COUNCIL. 

Tenders  are  invited  for  Paving  and  Making-np  C4ranville- 
road,  Harold-road,  Alexandria-road,  St.  Ann's-road,  St.  Mary's- 
road,  Castle-road  and  Jlagdalen-road,  in  the  Urban  District 
of  Claoton. 

The  drawings  and  specifications  may  be  seen,  and  copies  of 
the  qnantities  obtained,  on  application  to  Mr.  A.  R.  Robin- 
son, Surveyor  tD  the  Council,  at  his  office.  Town  Hall  Build- 
ings, Clacton-on-Sea. 

The  sum  of  1  guinea  will  be  cliarged  for  the  qnantities  for 
eacli  road,  which  will  be  returned  on  receipt  of  a  bond-fide 
tender. 

Tenders,  sealed  and  endorsed,  must  be  on  the  prescribed 
form,  and  delivered  to  the  nndersigned,  Clerk  to  the  Urljan 
District  Council,  on  or  before  4  o'clock  Wednesday,  15th 
September  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

A.  E.  CHAMBERLAYNE, 

Clacton-on-Sea.                                                                 Clerk. 
2.3rd  August,  1897. 

THE    VESTRr     OP     ST.    MARTIN-IN-THE- 
PIELDS. 
TO  HORSE  OWNERS,  CONTRACTORS  AND  OTHERS. 
The  Vestry  of  the  parish  of  St.  Martin-in-the-Fields  are 
prepared  to  receive  tenders  for  the  supply  of  Horses,  Harness, 
Drivers,  Van  Shed  Accommodation,  and  Occasional  Vans  and 
Carts. 

A  plan  of  the  parish  may  be  inspected,  and  specification, 
form  of  tender  and  full  information  obtained,  on  application 
to  Mr.  Charles  Mason,  c.e.,  the  Sui'veyor  to  the  Vestry,  be- 
tween the  hours  of  10a.m.  and  1  p.m., on  deposit  of  £5,  which 
snm  will  be  returned  on  receipt  of  a  I'oiia-fide  tender. 


Tenders  must  be  delivered,  sealed  up,  at  the  Town  Hall, 
before  12  noon  on  Tuesday,  the  28th  September,  1897,  en- 
dorsed "  Tender  for  Horse  Hire." 

The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

GEO.  WEBSTER  MURNANE, 

Clerk  to  the  Vestry. 

St.  Martin's  Town  Hall,  Charing  Cross,  W.C. 
August  19,  1897. 

BOROUGH  OF  SHOREDITCH. 
TO  SEWER  CONTRACTORS. 
The    Shoreditch   Vestry   invite   tenders  for  tlie  following 
works  ; — 

Haggerston  New  Sewers. 
Section  No.  5.     Acton  Ward. 

The  construction  of  about  2,4.50  lineal  feet  of  3-ft.  9.in.  by 
2-ft.  6-in.  Brick  Sewer,  about  2,030  lineal  feet  of  1.5-in.  Pipe 
Sewer,  about  1,900  lineal  feet  of  12-in.  Pipe  Sewer,  and  about 
400  lineal  feet  of  9-in.  Pipe  Sewer,  in  Broke-road,  Brougham- 
road,  Norwich-road,  Regents-row,  Sntfolk-road,  Ipswich-road, 
Pownall-road,  Marlborough-road,  Brownlow-road  and  Shrub- 
land -road. 

The  plans,  specifications  and  conditions  of  contract  may  be 
seen  at  the  office  of  Mr.  J.  Rush  Dixon,  .\.m.i.c.e.,  the  Sur- 
veyor and  Engineer  to  the  Vestry,  Town  Hall,  Old-street, 
E.C.,  and  a  copy  of  the  bills  of  quantities  of  the  works,  with 
forma  of  tender,  obtained  on  payment  of  a  deposit  of  £5, 
which  will  be  returned  by  the  Vestry  in  caso  of  a  honCi-fide 
tender  having  been  received. 

The  person  or  firm  whose  tender  is  accepted  will  be  re- 
quired to  enter  into  a  bond,  with  two  approved  sureties  in 
tlie  sum  of  £.500  each,  and  to  pay  the  workmen  employed  by 
him  in  the  execution  of  this  contract  such  rates  of  wages  and 
observe  such  hours  of  labour  as  are  recognised  by  the  trades 
unions,  and  no  subletting  will  be  allowed. 

Sealed  tenders,  endorsed  "  Acton  Sewering,"  to  be  delivered 
at  my  office  not  later  than  noon  on  Tuesday,  the  2Ist  Sep- 
tember, 1897. 

The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 
H.  MANSFIELD  ROBINSON, 

Solicitor  and  Clerk. 

Town  Hall,  Old-street,  E.C. 
21st  August,  1897. 


THE  NEW  EXPANDED  METAL 


Meshes  from  |th  in    to  6-in.' wide.     Strands  from  24  B.W.G. 
to  ^jth  in.  thickness  of  Steal. 

FOR  BUILDING  CONSTRUCTION,  as  supplied   to  a  lai^e  number   of 

impoitiut  Buililings,  both  I'ublicaud  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metiil  Lathing.     Fireproof,  vtrmiu-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walla  and  ceilings,  also  for  suspended  ceilings,  ornamental  mo.jldiugs.  encasing  column* 
girders,  &c.— no  cracking  or  falling  a^vay  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  Heport 
hereinafter  refc  red  to, 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  E.x- 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  tc 

the  Eoyal  Parks,  leading  Itailway  Companies  and  landed  Estates  throughout  the  Kingdom. 

ORNAMENTAL.       STRONG*       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

ran  lie  used  wherever  lattice-work  is  required,  from  a  letter-rack  to  ii  lilt-shaft,  f«r  garden 
bordering  and  archways.  Is  highly  ornaniemal  and  exceedingly  durable,  havimg  »o  joints 
to  rust  away. 

Beinj;  expanded  by  rapid  machinery,  it  is  cousidciably  cheaper,  strength  fw  strength 
than  any  other  description  of  metal  lattice-work. 

BRASS,   ALUMINIUM,  or  any  other  ductile  motal  cfin  be  espandetl,  and 

the  effect  is  very  pleasint,'.  and  here  a<,'ain  the  absence  of  .joints  gives  great  *irabi"ity  to  tha 
metal,  and  the  rapidity  of  manufacture  allows  of  very  low  prices. 


CATALOGUES   AND  PRICE  LISTS   can    bo   obtained   on   application. 

Also  copy  of  a  UBPORT  by  an  E.MINENT  FIliM  of  ENGINEEltS  on  till  use  of  EXPANDED 
METAL' IN  CONCUETE.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UPPER    THAMES  STREET,   LONDON,  E.C. 

Telegraphic  Address,  "  Distend.  London."  Works— WEST  HARTLEPOOL.  Telephone  No.  IST 


The  Surveyor 

Hn^  nn)unicipal  anb  County?  £noniccv. 


Vol.  XII.,  No.  295.         LONDON,  SEPTEMBER  10,  1897.        Weekly,  Price  3d. 


Minutes  of  Proceedings. 


In  the  last  issue  of  an  American 
''  th*'"^  contemporary  Colonel  Waring,  the 
New  York  well-known  head  of  the  New  York 
Streets.  Street  Cleaning  Department,  gives  an 
interesting  account  of  his  labours.  We 
are  told  that  when  he  assumed  control  of  the  de- 
partment the  death  rate  for  the  twelve  years  had 
amounted  to  •2t)'78  per  1,000,  equivalent  to  .50,000 
deaths  a  year  on  the  basis  of  the  present  population; 
eye  and  throat  diseases,  arising  from  dust,  and 
especially  putrid  dust,  were  ripe ;  snow  was  not 
removed,  and  only  some  27  miles  of  streets  were 
cleared  after  a  storm.  The  state  of  affairs  seems  to 
have  been  frightful  indeed.  Colonel  Waring  as- 
sumed office  on  condition  that  he  should  be  abso- 
lutely autonomous  in  regard  to  appointraonta,  dis- 
missals and  the  work  of  the  department  generally. 
Previously  the  street  cleaners  had  been  objects  of 
scoi'n,  but  in  the  course  of  the  three  years  during 
which  he  has  held  office  he  has  converted  them 
from  a  disreputable,  incompetent  and  nondescript 
body  into  what  he  describes — no  doubt  accurately 
enough — as  a  splendid  body  of  men,  actuated  by  a 
real  e/pi-it  de  corps.  No  detail  seems  to  have  escaped 
attention.  The  horses  of  the  department  are  the 
finest  in  the  city  for  their  work,  well  groomed  and 
well  treated.  The  carts  are  Jiew  and  sound,  each 
one  having  a  complete  duplicate  set  of  harness, 
bought  a  year  or  two  in  advance  in  order  that  it 
may  become  thoroughly  seasoned  before  being  put 
to  hard  use.  The  loss  in  interest  on  this  outlay,  we 
are  told,  is  more  than  compensated  for  by  the  gain 
in  durability.  Nearly  1,000  miles  of  streets  are 
swept  every  day.  The  contrast  between  past  and 
present  is  brought  out  vividly  by  the  citation  of 
some  figures.  In  18S8,  under  a  very  able  commis- 
sioner, 60  miles  of  streets  were  swept  daily,  187  miles 
three  times  a  week,  66  railes  twice  a  week,  and  2  i 
miles  "when  found  necessary."  Now  35|  miles  are 
swept  four  and  five  times  a  day,  50j  miles  three 
times  a  day,  283|  miles  twice  a  day,  and  6'3h  niiles 
once  a  day,  making  a  total  of  438  miles.  After  a 
snowstorm  the  snow  is  cleared  from  145  miles  of 
thoroughfares.  The  commissioner  makes  the  proud 
assertion  that  in  five  consecutive  weeks  of  18l>5 
more  snow  was  removed,  and  for  less  money,  than 
for  the  five  years  beginning  with  1889.  Ho  was 
informed  by  the  president  of  the  United  States 
Kubbcr  Company  that  the  snow  removal,  together 
with  the  abolition  of  mud  from  the  streets  at  all 
seasons,  has  cost  the  company  .S100,000  per  annum, 
owing  to  the  decreased  demand  for  rubber  boots 
and  shoes.  The  commissioner  thus  summarises 
the  benefits  of  street  cloaneinj/  :  "  Few  realise 
the  many  minor  ways  in  which  the  work  of  the 
department  has  benefited  the  people  at  large.  For 
example:  There  is  far  less  injury  from  dust  to 
clothing,  to  f aruitnro  and  to  goods  in  shops  ;  mud  is 
not  tracked  from  the  streets  on  to  the  sidewalks  and 
thence  into  the  houses,  boots  require  far  less  clean- 
ing ;    the  wearing   of  overshoes    has    been    largely 


abandoned  ;  wet  feet  and  bedraggled  skirts  ai-e 
mainly  a  thing  of  the  past,  and  children  now  make 
free  use  as  a  playground  of  streets  tliat  were  formerly 
impossible  to  them.  '  Scratches,'  a  skin  disease  of 
horses  duo  to  mnd  and  slush,  used  to  entail  very 
serious  cost  on  truckmen  and  liverymen.  It  is  now 
almost  unknown.  Horses  used  to  '  pick  up  a  nail ' 
wdth  alarming  freqnency,and  this  caused  great  loss 
of  service  and,  like  scratches,  made  the  bill  of  the 
veterinary  surgeon  a  .serious  matter.  There  are 
practically  no  nails  now  to  be  found  in  the  streets." 
But  the  gi'eat  and  almost  inestimable  benefit  claimed 
for  the  work  ot  the  department  is  the  reduction  of 
the  death  rate  and  the  less  obvious,  but  equally  im- 
portant, reduction  of  the  sick  rate.  Colonel  Waring 
found  an  average  death  rate  of  2678  per  1,000. 
Last  year  the  death  rate  was  21  62,  and  for  the  first 
half  of  the  present  year  it  was  ]9'63. 


As  our  readers  are  aware,  the  conatrac- 
*  tion  of  a  new  lock  below  Richmond  has 

on  the  I'fifin  mooted  ever  since  the  opening  of 
Thames.  '^^^  lock  at  the  place  mentioned.  At 
low  tide  the  water  is  extremely  shallow, 
the  mud  banks  are  laid  bare,  the  waters  are  rendered 
foul  and  muddy,  unpleasant  odours  created,  and  boat 
clubs  and  pleasure-seekers  are  drawn  away,  to  the 
no  small  detriment  of  the  dwellers  by  the  riverside. 
A  considerable  time  has  elapsed  since  the  Bugijestion 
was  first  made  that  a  lock  should  be  built  between 
Putney  and  Wandsworth.  The  deficiency  of  water, 
however,  has  not  been  wholly  due  to  the  construc- 
tion of  the  Richmond  lock.  There  have  been  two 
other  prominent  causes — first,  the  construction  of  the 
long  embankments,  which  while  beantifyint,'  and 
improving  the  stream,  at  the  same  time  facilitate 
the  passage  of  the  waters  down  stream  ;  and,  secondl}', 
the  demolition  of  the  old  bridges,  whose  broad 
buttresses  to  a  very, large  extent  impounded  the 
water.  The  more  modern  strnctui-os,  with  wider 
spans  and  narrow  buttresses,  naturally  offer  but 
slight  resistance  to  the  water.  There  is  no  ques- 
tion as  to  the  serious  extent  to  which  traffic  is  being 
interfered  with  by  the  present  condition  of  the  river, 
to  say  nothinf^of  the  driving;  away  of  boat  clubs  and 
visitors  to  places  above  Ri(;hmond.  The  Hammer- 
smith vestry,  appreciating  the  importance  of  the 
undertaking,  involving  as  it  does  Parliamentary 
sanction,  have  wisely  associated  themselves  with  other 
local  authorities  concerned.  Chiswick,  Rientford, 
Barnes,  and  Heston  and  Isleworth  District  Councils, 
as  well  as  the  Fulliam  vestry,  have  appointed  dele- 
gates, and  all  but  Fulham  have  subscribed  to  the 
preliminary  expenses  of  having  a  report  and  esti- 
mates drawn  up.  Delegates  have  also  been  appointed 
from  Putne}',  though  there  is  some  doubt  us  to  the 
ultimate  co-operation  of  that  district,  while  Wands- 
worth autliorities  are  making  investigations  on  their 
own  account.  It  should  be  mentioned  that  riparian 
owners  and  certain   private   firms  have. contributed 
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/iberally  towards  the  initial  diBburBements.  Fnlham, 
with  a  big  water  frontage,woiild  be  greatly  benefited 
1  y  the  construction  of  a  new  lock,  and  the  same  re- 
mark applies  to  Patney.  Steps  have  been  taken  to 
ascertain  the  probable  attitude  of  the  Thames  Con- 
servancy in  the  matter,  and  there  is  reason  to  believe 
that  they  would  favour  rather  than  oppose  the  pro- 
posal. Naturally,  the  question  of  cost  has  not  been 
lost  sight  of.  The  construction  of  the  Richmond 
lock  represented  an  increased  rate  of  a  penny  in  the 
pound,  but  as  the  rateable  values  below  Richmord 
are  invariably  higher  than  above  it,  it  is  estimated 
that  the  construction  of  the  new  lock  would  involve 
a  much  smaller  increase  of  rate.  Some  time  ago  the 
Hammersmith  vestry  instructed  Mr.  E.  Pritchard, 
M.iNST.c.E.,  of  1  Victoria-street,  Westminster,  and  of 
Birmingham,  to  report  on  various  aspects  of  the 
question.  His  report  may  be  regarded  as  marking 
another  stage  in  the  solution  of  a  very  pressing  ques- 
tion. In  another  column  we  give  a  summary  of  the 
report  and  of  the  conclusion  at  which  Mr.  Pritchard 

has  arrived. 

#  *  * 

Last  week  we  noted  the  operations 
The.Water-^  of  the  water-finder  in  Jamaica.  He  is, 
"'1'"*''  indeed,  ubiquitous,  for  we  hear  of  him 
IBuluwayo.  ^'^°'°^  ^^^  Buluwayo.  A  paper  pub- 
lished in  that  part  of  the  world  re- 
cently printed  a  letter  from  a  correspondent  who 
described  the  operations  of  a  "  dowser  "  employed 
by  him,  and  while  confessing  to  scepticism  in  the 
past,  repented  at  the  eleventh  hour  and  expressed 
himself  as  convinced,  according  to  The  Daily  Neics, 
that  "the  bond  fides  of  the  magnetic  powers  of  the 
simple  twig  had  been  fully  proved."  Bat  why  mag- 
netic ?  What  reason  is  there  to  believe  that  the 
manifestation — whatever  its  origin  and  nature  may 
be — can  be  identified  with  magnetism  in  the  strict 
scientific  sense  of  the  term  ?  Then  does  not  the 
"dowser"  assert  that  the  powel-  lies  in  himself,  that 
the  twig  is  only  a  means  of  visible  manifestation, 
and  can,  indeed,  be  dispensed  with.  If  so,  it  is  surely 
quite  inaccurate  to  speak  of  the  "magnetic  power  of 
the  twig,"  which  only  obeys  an  impulse  communi- 
cated from  the  person  by  whom  it  is  held — if  he  is 
one  of  the  endowed,  that  is  to  say.  The  correspond- 
ent referred  to  says  :  "  Having  sunk  on  the  spot 
located  through  the  medium  of  the  divining  rod,  I 
have,  at  a  depth  of  30ft.,  struck  the  water;  whereas 
my  neighbour,  at  considerable  expense,  two  years 
ago  sank,  on  the  same  line  and  only  30  yards 
away,  to  a  depth  of  45  ft.  without  any  result  what- 
ever. I  am  now  convinced  of  the  great  expense 
which  the  rod  may  save  in  sinking  for  water."  The 
action  of  the  two  Local  Government  Board  auditors, 
to  which  we  have  previously  liad  occasion  to  refer, 
has  given  the  diviner  a  much  greater  prominence 
than  he  has  ever  before  enjoyed.  He  has  also  been 
an  object  of  cold  scrutiny  on  the  part  of  the  Psychi- 
cal Research  Society,  who  have  devoted  an  entire 
volume  to  him,  in  the  course  o£  which  lie  is  carefully 
dissected  from  every  possible  point  of  view.  This 
work  was  recently  the  text  of  a  leading  article  in 
The  Daily  News,  and  the  writer  certainly  seemed 
much  more  inclined  to  bless  than  to  ban  the"dowEer." 
Was  it  Mr.  Andrew  Lang?  But,  like  the  birth  of 
Thackeray's  Jeames,  the  whole  thing  is  "  wrop  in 
mistry,"  which  does  not  promise  to  be  soon  dispelled, 
in  spite  of  the  auditors. 

•  «  * 

In  our  last  issue   we   made  a   brief 
Abattoirs,     reference    to    a    paper,    entitled    "The 
and  Inspection  of  Meat,"  read  by  Principal 

Private.  Dewar,  of  the  Royal  (Dick)  Veterinary 
College,  Edinburgh,  at  the  annual  con- 
ference of  the  Sanitary  Association  of  Scotland, 
which  has  recently  been  hold  at  Dundee.  The  paper 
was  an  uncompromising  condemnation  of  private 
slaughter  houses,  and  the  author  not  only  advocated 
their  abolition,  but  argued  that  it  should  be  made 
an  illegal  and  indictable  offence  to  slaughter  any 
animal  intended  for  sale  otherwise  than  in  a  public 


slaughter  house,  except  in  oases  in  which,  through 
accident  or  otherwise,  it  is  expedient  to  kill  imme- 
diately without  waiting  for  conveyance  to  the 
slaughter  house.  In  such  cases  the  inspector  could 
be  informed  of  the  circumstances,  a  penalty  attach- 
ing to  any  neglect  or  omission  to  give  timely  notice. 
In  the  opinion  of  the  author  all  towns  that  are  not 
already  provided  with  public  slaughter  houses  ought 
to  set  about  providing  them  at  once,  as  under  present 
conditions  a  universal  inspection  is  practically  im- 
possible, whereas  in  large  towns  which  have  public 
slaughter  houses,  and  in  which  it  is  illegal  to 
slaughter  animals  elsewhere,  a  satisfactory  inspec- 
tion does  not  present  many  difJiculties.  The  chief 
danger  is  the  introduction  from  without  of  dead 
meat  which  has  not  undergone  inspection,  but  pre- 
ventive measures  might  easily  be  taken  in  regard 

to  that. 

#  *  * 

Trade  refuse  has  given  plenty  of 
trouble  in  Rochdale,  as  in  so  many 
other  Lancashire  and  Yorkshire 
towns,  the  Rivers  Pollution  Act 
having  been  found  more  productive 
of  litigation  than  of  anything  else.  In  order  to 
meet  the  difficulty  to  some  extent  and  give  manu- 
facturers facilities  to  turn  waste  waters  into  the 
sewers,  the  corporation  have  decided  "that  manu- 
facturers should  be  permitted  to  turn  the  efHuents 
and  waste  waters  from  their  manufacturing  pro- 
cesses into  the  corporation  sewers  if  they  construct 
such  works  as  may  be  necessary  to  extract  solids 
and  other  matters  likely  to  prejudicially  affect  such 
sewers  or  the  public  health.  Each  case  should 
be  treated  on  its  merits,  and  arrangements  made 
with  manufacturers  as  to  the  discharge  into  the 
corporation  sewers  of  the  eiHuents  from  their 
premises,  and  so  facilitate  the  treatment  of  it  at  the 
corporation  sewage  works  before  it  is  turned  into 
the  river."  In  moving  the  adoption  of  the  minutes 
containing  the  recommendation  Alderman  Cheet- 
ham  said  that  the  Rivers  Pollution  Act  was  a 
puzzle  which  it  had  tfiken  the  lawyers  a  great  many 
years  to  solve,  and  there  had  been  no  uniform  sys- 
tem among  local  authorities  of  dealing  with  trade 
effluents. 
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In  a  recent  issue  of  our  able 
and  interesting  American  con- 
temporary, Engineerincj  News, 
there  is  a  long  leading  article  on 
the  combined  scheme  of  refuse 
disposal  and  electric  lighting  at  Shoreditch.  A 
liberal  quantity  of  rather  icy  water  is  turned  on,  and 
incidentally  Lord  Kelvin  is  severely  taken  to  task 
for  expressing  confidence  in  such  schemes,  the  sucee.sa 
of  which  is  considered  very  problematical,  even  in 
England,  and  still  more  so  in  America,  where  refuse 
— or  garbage,  as  it  is  called — is  very  different  in  its 
composition.  The  article  concludes  with  the  follow- 
ing paragraph  : — 

The  sabject  of  garbage  disposal  is  still  in  so  unsettlod  a 
state  in  tins  country  that  cranky  ideas  on  the  sabject  are  all 
the  time  cropping  np  and  receive  a  cordial  welcome.  For 
example,  one  Dr.  ReiUy,  assistant  commissioner  of  health,  of 
Chicago,  has  serionsly  proposed  to  place  a  "  garbage  dryer  " 
in  the  chimney  of  each  |iumping  station  of  the  city  water- 
works and  each  electric  light  and  power  station,  and  place 
the  garbage  in  it  as  collected.  It  is  unnecessary  to  tell  any 
engineer  familiar  with  the  first  principles  of  garbage  disposal 
what  the  result  of  this  wonld  be  ;  bnt  for  the  benefit  of  the 
unoffending  citizens  of  Chicago  we  may  suggest  that  the 
odour  from  each  of  these  garbage  frying  pans,  located  in  the 
heart  of  the  city,  would  discount  the  worst  smells  that  over 
proceed(!d  from  ilio  packing  house  district  or  tlie  malodorous 
South  Br.'iiicli.  ShouUl  Cliicago  over  try  this  scheme,  we  ven- 
ture to  predict  that  the  indignant  citizens  would  cremate  Dr. 
Reilly  in  one  of  liis  own  frying  pans. 


...  As  a  result  of  their  investigations, 

Vacillation,     "'o   Special   Tramways  Committee  of 

the  Liverpool   Corporation  were  able 

to  come  to  some  sort  of  decision  as  to  the  system  of 

traction  they  thought  it  desirable  to  adopt,  bnt  they 
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seem  hardly  to  know  their  own  minds  in  regard  to 
the  appuintment  of  an  expert  adviser.  In  view  of 
an  "  experimental  line,"  as  they  call  it,  on  the  over- 
head electric  trolley  system,  they  ask  the  advice  of 
three  engineers — an  American,  an  Australian,  and 
an  Englishman — ^of  considerable  cminonco,  paying 
these  gentlemen  fees  amounting  to  seveial  hundred 
pounds  for  their  reports.  Naturally,  there  is  a 
dilference  of  opinion  as  to  the  merits  and  claims  of 
the  three,  and  troubles  arise  in  comraittoo  as  to 
which  should  be  appointed.  When  the  committee 
have  worked  themselves  into  a  pretty  tangle  they 
extricate  themselves  by  the  ingenious  device  of 
appointing  as  adviser  a  fourth  engineei',  whose 
opinions  had  not  previously  been  asked,  and  quietly 
throwing  over  the  other  three,  each  of  whom  had 
put  himself  to  considerable  trouble  in  advising  the 
committee,  in  the  hope,  no  doubt,  of  being  eventu- 
ally retained  as  engineer  to  carry  out  the  work.  The 
saying  of  Lord  Beaconsfield  in  regard  to  politics 
generally,  "  that  the  unexpected  always  happens," 
holds  eijually  true  of  municipal  matters. 
«  *  * 

A  perusal  of  the  programme  of  the 
^ll®  Sanitary   Institute  Congress  at  Leeds 

Institute  iiext  week,  which  we  publish  in 
Congress,  another  column,  will  show  our  readers 
that  it  is  not  only  full,  but  interesting. 
Our  readers  will  also  notice  that  municipal  en- 
gineers and  the  problems  with  which  they  are 
actively  concerned  have  certainly  not  been  lost  sight 
of.  To  begin  with,  there  is  their  own  special  con- 
ference, in  which  they  will  discuss  combined  drain- 
age, wood  paving  in  its  sanitary  aspects,  the  disposal 
of  refuse  and  slop  in  mining  villages,  storra  water 
and  sewage  purification.  Bnt  there  is  scarcely  one 
of  the  other  sections  of  the  conference  in  which 
they  will  not  find  something  to  interest  them, 
notably  in  Sec.  II.,  Engineering  and  Architecture, 
which,  appropriately  enough,  is  presided  over  by  a 
well-known  municipal  engineer,  Mr.  Lewis  Angell, 
the  doijeit  of  his  profession.  In  the  programme  we 
give  elsewhere  we  enumerate  the  subjects  of  dis- 
cussion likely  to  attract  the  attention  of  oar  readers. 
These  papers  and  discussions  will  be  reproduced  in 
our  columns  as  fully  as  considerations  of  space  will 
permit.  It  will  also  be  noticed  that  a  municipal 
engineer  has  been  selected  to  deliver  the  lectnre  to 
the  congress,  in  the  person  of  Mr.  H.  Percy  Boulnois, 
who  has  taken  as  his  subject  "Some  Sanitary  Ad- 
vances iu  Municipal  Engineering. 

«  *  « 

In  our  last  issue  wo  inserted  in 
Wolwerhampton    our  "  Personal"  column   a  para- 
Librarv  graph    in    reference    to    compoti- 

Gompetition.  ^iv  plans  for  the  erection  of  a 
proposed  now  free  library  at  Wol- 
verhampton, but  wo  regret  to  find  that  the  informa- 
tion on  which  our  paragraph  was  based  was  some- 
what misleading.  The  comjietition  is  not  limited  to 
local  architects,  but  twelve  London  and  provincial 
architects  have  been  asked  to  compete.  Tlie  pre- 
miums arc  100  guineas  and  50  guineas  respectively, 
and  it  should  be  noted  that  the  first  premium  is  not 
included  in  the  eomtnission  for  carrying  out  the 
work,  but  is  in  addition  thereto.  It  should  also  bo 
mentioned  that  the  committee  in  chaige  of  the  new 
scheme  are  not  a  committee  of  the  curporation,  but 
a  specially  constituted  committee,  known  as  the 
Wolverhampton  Diamond  Jubilee  Memorial  Com- 
mittee, of  which  the  mayor  is  chairman. 
*  «  * 

There  seems  to  be  a  very  considcr- 
■  able   iinpression   that,   in    spite  of   the 

London.  number  of  schemes  now  authori.-ed  or 
under  construction  for  the  multiplica- 
tion of  the  subterranean  railways  in  London,  the 
pressure  of  traffic  in  the  thoronghfaroa  will  not  be 
relieved  to  any  appreciable  extent.  The  inconveni- 
ence involved  in  passing  from  the  Temple  to  the 
Law  Courts  has  long  been  a  matter  of  agitation  on 


After 

Fleet-street 

Regent-street. 


the  part  of  those  chiefly  concerned — the  men  of  law. 
It  is  not  surprising,  therefore,  that  the  long-talked-of 
scheme  for  a  subway  between  the  two  points  men- 
tioned is  to  be  revived.  When  the  City  and  West- 
End  Railway  Bill  was  being  promoted  last  session  a 
clause  was  inserted  binding  the  company  to  construct 
this  subway  as  a  sort  of  quid  pro  (]»i>  for  being 
allowed  todrive  their  own  tunnels  under  the  Strand. 
The  Bill,  however,  was  thrown  out,  but  it  is  ex- 
pected to  bo  again  introduced  in  the  ensuing  session. 
In  the  meantime  the  subway  scheme  has  also  been 
in  abeyance,  but  the  benchers  have  now  taken  it  up, 
and  the  sanction  of  the  Strand  District  Board  of 
Works  has  been  obtained  on  condition  that  the  snb- 
w.ay,  when  constructed,  shall  be  oj)en  to  the  general 
public  daring  the  hours  of  legal  business  at  the  Law 

Courts. 

*  «  * 

"Chaos!  Yes,  tliat  is  the  word, 
for  Regent-street  is  '  np  '  from  the 
Quadrant  to  Conduit-street,  and 
for  the  time  being  is  eating  its 
head  off.  Between  these  two  points  the  whole  pro- 
cess of  road-making  may  now  be  studied.  ^Material : 
Here  are  the  new  cubes  of  blood-red  jairah  wood 
piled  up  in  towering  barricades;  there  are  the 
cauldrons  of  bubbling  pitch.  Men  :  There  are  the 
gangs  with  the  cruel  picks  riving  up  the  old  road 
with  which  the  Jubilee  tradic  has  played  such  woeful 
havoc  ;  there  are  the  sharp-eyed  artificers  w!.o  are 
smoothing  down  the  lower  bed  of  solid  rubble  and 
floating  over  the  surface  a  thin  liquid  layer  of 
cement;  it  is  duly  levelled,  and  then  given  over  to 
the  next  comers.  Their  duty  is  to  dip  each  cube 
into  the  pot  of  pitch,  and  then  down  it  goes  on  to  the 
ground  and  is  nicely  adjusted.  And  so  in  patches  the 
work  goes  slowly  on,  and  Regent-street  bears  a 
strong  resemblance  to  a  barricade  in  some  revolu- 
tion." Lest  our  readers  should  bo  puzzled  as  to 
what  all  this  means,  we  hasten  to  explain  that  it  is 
a  description  of  wood-paving  operations  as  they  ap- 
pear to  the  "  up-to-date"  journalist,  who  prides  him- 
self on  what  he  would  no  doubt  describe  as  his  "  word 
pictures." 


Telephones 

in 

Glasgow. 


The  idea  of  taking  over  and  con- 
trolling the  telephone  system  in  Glas- 
gow has  by  no  means  been  abandoned 
by  the  exceedingly  enterprising  an  ' 
progressive  municipalitj'  of  that  city.  The  Post- 
master-General, however,  has  to  be  reckoned  with; 
but  a  Government  inquiry  is  to  be  held,  and  in  con- 
nectioii  with  it  the  eoi'poration  have  had  the  fore- 
sight to  issue  aciicuhir  lieforehaud  to  business  firms 
and  private  individnals,  asking  them  to  state  if  they 
are  prepared  to  join  a  municipal  exchange.  The 
corporation  have  not  failed  to  strengthen  their  posi- 
tion bv  pointing  to  the  great  success  of  the  muni- 
cipal telephone  system  in  Stockholm,  and  they 
promise  not  only  to  niaiutam  a  system  as  cheap  as 
in  the  Swedish  capital,  but  to  run  it  even  more 
cheaply — at  a  cost,  it  is  estimated,  not  exceeding  £5 
for  each  instrument.  It  is  to  be  hoped  that  the 
Government  will  not  offer  any-  needless  opposition. 
The  energies  of  the  corporation  are  by  no  means 
monopolised  by  the  telephone  question,  for  only 
recently  they  seriously  discussed  a  plan  for  taxing 
ground  rents  and  getting  at  the  unearned  increment. 


Beware  of  the  Bull. — lu  a  pool  across  a  road  in  the  county 
of  Tippciiiiy  IS  (says  Wclmol  Uiurison,  in  "  Tlio  Social  Circio 
of  -XiRnilotc  ")  stuck  up  a  pole.  Iinvinjj  atlixcd  to  it  a  boax\l 
witli  tliis  inscription:  "Take  noiico.  that  when  the  water  is 
over  this  board  the  road  is  impassable." 

Brick  Paving. — In  his  periodical  report,  just  issued,  tlic 
chitf  of  the  Albany  (New  York)  Fin-  I)ei>artnient  strongly 
loconimcnda  the  use  of  bricks  for  jiavina  purposes,  us  it  is  so 
much  better  for  horses.  The  beasts,  lie  says,  can  puU  lionvy 
loads  easier  and  faster  over  such  than  pavements  of  granite 
m  wood.  Urioks  would  be  peeulitirly  suitable  for  stiff 
trnidionte,  as  then  tlie  liorsos  cotihl  secure  a  surer  footlioUi. 
Itesidos,  the  improved  modern  brick  is  cheaper  than  any 
other  paviufT  material,  and  quite  as  durnbh'. 
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VISIT    TO    THE     ELAN     VALUEY.-II. 


In  our  last  iasne  we  gave  a  sketch  of  the  Birmingham  water 
snpply  question,  as  bearing  upon  the  great  scheme  now  being 
carried  oat  by  Mr.  Mansergh.  Before  referring  to  the  points 
specially  visited  Ijy  the  members  of  the  Association  of  Muni- 
cipal and  County  Engineers  we  may  briefiy  indicate  the  chief 
engineering  details  of  the  scheme  generally.  We  have  already 
described  the  situation  and  characteristics  of  the  gathering 
ground.  The  problem  which  the  engineer  had  to  solve  was 
to  collect  tlie  water  and  convey  it  80  miles  across  country, 
througli  mountains  and  over  valleys  and  rivers.  If  the  cost 
of  pumping  could  be  dispensed  with  and  the  water  conveyed 
by  gravitation  alone,  a  great  saving  would  be  effected.  It 
was  thought  that  the  elevation  was  sutticieutly  great  to 
enable  the  water  to  be  delivered  by  gravitation  into  the 
Monument-lane  reservoir,  which  is  531ft.  above  the  level  of 
the  sea,  and  thence  distributed  to  every  jiart  of  the  city  and 
district,  with  the  exception  of  some  parts  of  Edgbaston,  Hur- 
borne,  Moseley  and  Handsworth.  The  districts  in  question 
rise  150  ft.  above  Monument-lane,  and  this  will  render  it 
necessary  to  pump  the  water  to  a  service  reservoir  at  Warley 
to  sujiply  them.  The  case  of  Birmingham  presented  unusual 
difficulty,  as  it  stands  on  a  liigher  elevation  than  any  large 
town  in  the  kingdom  at  all  approaching  it  in  size. 

SOME    GKKERAL    DETAILS. 

Tlic  area  of  the  watershed  secured  under  the  Act  of  1892 
is  45,562  acres  or  71  square  miles.  The  elevation  above  ord- 
nance datum  (or  mean  sea-level)  of  the  bed  of  the  river  at 
the  site  of  the  lowest  dam — the  Cuban — is  700  ft.  At  various 
points  the  lip  of  the  basin  rises  to  the  following  elevations, 
beginning  at  the  south-east  corner  and  going  round  with  the 
suu— fis.,  S.E.,  1,919,2,019,2120;  S.W.,  1,827,  1,725,  1,949; 
W.,  1,873,  1,638;  N.,  1,718,  1,752;  and  K.,  1,582,  just  north 
of  the  Caban  dam.  The  mean  annual  rainfall  over  the  whole 
watershed  is  about  68  in.  Six  reservoirs  arc  to  be  constructed 
to  inii>cund  the  waters  flowing  off  by  the  rivers,  the  aggr.e- 
gate  capacity  of  the  reservoirs  being  nearly  18,000,000,000 
gallons.  There  will  be  thi'ee  in  the  valley  of  each  river,  those 
on  the  Elan  being  the  Caban  (whicli  also  occupies  the  lower 
part  of  the  Claervven  valley),  Pcn-y-Gart'g  and  the  Craig 
Gochj  and  on  the  Claerwen  the  Dol-y-Mynach,  the  Cil 
Oerwynt  and  the  Pant-y-Beddan.    The  top  water  of  the  first- 


named  reservoir  will  be  822  ft.  above  ordnance  datum,  and 
of  the  last  1,175 ft.  The  top  level  of  the  water  in  the  other 
reservoirs  will  be  at  intermediate  elevations.  The  dams  of 
the  reservoirs  Avill  all  be  built  of  masom-y,  and  will  vary  from 
98  ft  to  128  ft.  in  height  above  the  beds  of  the  rivers.  The 
first  tltree  reseivoirs — the  Caban  C6ch,  the  Pen-y-Gareg  and 
Craig  Goch  reservoirs — will  have  to  be  constructed  in  order 
to  provide  the  first  instalment  of  27,000,000  gallons  a  day  to 
Birmingham  and  the  27,000,000  gallons  of  compensation 
water  to  the  river.  The  compensation  reservoir  will,  of 
course,  be  completed  first,  and  then  the  two  sujiply  reservoirs 
on  the  Elan.  The  remaining  supply  reservoirs  will  be  pro- 
ceeded with  as  required  by  the  increased  demand  for 
water  during  the  next  fifty  years.  We  may  here  give  the 
chief  figures  in  regard  to  the  six  reservoirs.  The  storage 
capacities  will  be  as  follows  in  million  gallons  :  Caban  C6ch, 
7,.540;  Pen-y-Gareg,  1,320;  Craig-yr-AUt  Goch,  2.000  ;  Dol-y- 
Mynach,  1,.500:  Cil  (.)erwynt,  3,100;  and  Pant-y-Beddaw, 
1,900.  Taking  the  reservoirs  in  the  same  order,  the  top-water 
areas  in  acres  will  be  respectively  479,  124,  217,  184,  269  and 
244.  The  respective  top-water  heights  above  the  level  of 
the  sea  will  be  in  feet  820,  945,  1,040,  900,  1,095  and  1,175. 

From  the  storage  reservoirs  it  is  proposed  to  bring  the 
water  to  a  large  ser^ce  reservoir  and  filter-beds  at  Frankley, 
near  Birmingham,  600ft.  above  ordnance  datum.  The  aque- 
duct will  be  partly  in  cut  and  cover,  partly  in  tnnnel,  and 
partly  in  .syphon,  iron  pipes  42  in.  in  diameter  being  used  to 
cross  the  valleys  and  rivers.  There  will  be  about  8J  miles 
of  tunnels,  35^  miles  of  cut  and  cover,  and  34;^  miles  of  iron 
pipes.  Six  lines  of  pipes  will  ultimately  be  laid  to  convey 
the  total  estimated  quantity  of  75,000,CKJO  gallons  per  day, 
but  at  present  only  two  lines  are  beiiig  laid  to  carry  the  first 
instalment  of  27,000,000  gallons  a  day.  The  aqueduct  passes 
a  little  to  the  south  of  Rhayader  and  near  Knighton,  Ludlow, 
Cleobury- Mortimer,  through  the  Wyre  Forest,  then  by 
Kidderminster,  Stourbridge  and  Hagley,  on  to  the  service 
i-eservoir  at  Frankley.  A  covered  service  reservoir  will  also 
be  constructed  at  Northfield.  Tho  aqueduct  will  cross  the 
following  rivers:  The  Wye  a  little  south  of  Rhayader;  the 
Ithon  and  four  of  its  tributary  streams;  the  Tenie  three 
times  ;  the  Severn  to  the  north  of  Bewdley  ;  the  Stour  and 
one  of  its  tributaries.     Our  map  indicates  clearly  the  situa- 
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tion  of  tliu  wtitemlied  aud  the  rcseryoira  and  the  route  of  the 
aqupdui't. 

THE    POINT*   VISITKD. 

When  the  members  alighted  from  the  train,  iu  which  the 
two  saloons  attached  for  their  accommodation  had  proved 
quite  inadequate,  a  short  walk  under  the  puidance  of  Mr. 
Mansergh  brought  them  to  that  section  of  the  aqueduct 
known  as  iheRhayader  conduit,  into  wliich  they  descended, 
thus  having;  an  opportunity  of  iuBpectinR  a  sc-ctionof  finished 
cut  and  cover  work.  We  give  an  illustration  of  some  cut 
and  cover  work  in  process.  Before  emerging  from  the 
Uliayailer  comliiit,  which  is  about  half-a-mile  in  length,  the 
visiiorp,  through  ilie  generosity  of  the  contractors.  Messrs. 
John  Aird  >fe  Sons,  found  some  light  refreshments  awaiting, 
which  enabled  them  to  remedy  the  deliciencies  nliich  many 
of  them  had  experienced  in  connection  with  the  breakfast 
arrangements  at  .Shrewsbury.      Needless    to  Eay,  a    vote  of 
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tiianks  was  duly  awarded  to  those  who  had  shown  such 
kindly  foresight.  At  the  end  of  the  conduit,  after  the  above- 
mentioned  necessary  function  liad  been  performed, 

Mr.  .Mansergh  assembled  the  members  together  and  pro- 
ceeded to  give  a  biief  account  of  the  works  and  of  the  various 
points  of  interest  which  would  be  inspected.  A  number  of 
the  facts  and  figures  mentioned  by  him  in  the  course  of  his 
remarks  have  already  been  given  by  us.  and  others  will  be 
quoted  as  we  follow  the  movements  of  the  visitors  from  point 
to  point.  Among  other  things  Mr.  Mansergh  mentioned  that 
thej'  were  about  70  miles  from  the  service  reservoir  at 
Prankley,  which  would  hoH  2{X*,0(iO.0C0  gallons  and  was  600ft. 
above  ordnance  d:itnm.  In  the  conduit  (^or  cut  and  cover) 
portions  th«  lull  was  1  in  -t.OUO,  ami  that  is  also  the  fall  of 
the  Craig-y-Koel  tunnel  (which  is  practically  thi'  beginning 
of  the  aqueduct  at  the  Cuban  Coch  reservoir),  the  Downlield 
tunnel  just  beyond  Ulmyader,  the  Fron  tunnel  at  I'enylwnt, 
two  short  tunnels  in  the  Old  Ked  Sandstone  between  Ludlow 
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and  Cleobury  Mortimer,  and  known  as  Studley  and  Brickhouse 
tunnels  respectively,  the  Horsepool  tunnel  near  Halesowen, 
and  the  Krankloy  tunnel  at  I  lie  reservoir.  We  may  also  men- 
tion that  in  the  two  longer  luniu-ls  at  Dulau  and  Knighton 
respectively  the  gradient  will  be  1  in  3.011).  The  gnxdients  of 
the  portions  of  the  aqueduct  in  syphon  will  be  1  in  1,760, 
with  the  exception  of  the  Teme  syphon  and  the  long  Severn 
and  Stour  svphon.  in  which  the  gradient  will  bo  1  in  1,600. 
Mr.  Mansergh  went  on  to  say  that  the  tirst  10  miles  of  the 
aqtieduct  were  being  carried  out  by  Messrs.  Aird,  ami  a  second 
section  by  Messrs.  Morrison  A  Mason:  that  the  area  of  the 
watershed  was  •I5,.")(i2  acres,  the  mean  annual  rainfall  68  in., 
and  thut  the  total  i>roduct  might  be  taken  as  liX),000,000  to 
12o,(HX).000  gallons  a  day.  They  would  have  to  send  into  the 
river  as  compensation  water  27.(XK>,000  gallons  a   day,  and 
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they  were  proviilins  storage  for  18,000,000,000  gallons.  They 
gauged  the  flow  of  the  river  at  4,500,000  gallons  a  day,  eo 
that  the  compensation  water  to  be  provided  wonld  increase 
the  flow  six  times  over.  After  quoting  some  other  figures, 
which  we  give  elsewhere,  Mr.  Mansergh  went  on  to  refer  to 
the  railway  tlicy  had  constructed  along  the  valley  of  the 
Elan,  and  to  the  extensive  and  \arie(l  workshops  which  had 
been  erected  in  the  vicinity  of  the  Caban  dam.  He  then 
referred  briefly  to  the  points  he  wished  them  to  observe  in 
the  course  of  the  jonrncy  they  were  about  to  make  in  the 
open  trucks.  A  short  distance  along  on  the  left  hand  was 
the  other  end  of  the  Caethon  syphon,  the  part  of  the  aque- 
clact  immediately  preceding  the  Rhayader  conduit.  Further 
along  still,  but  on  the  left  hand,  they  would  see  the  Bajitist 
chapel  and  graveyard.  They  had  had  to  build  the  chapel  in 
place  of  one  which  had  been  submerged  and  had  also  to 
remove  the  bodies.  Reference  was  next  made  to  the  police 
station  and  to  the  policemen,  who  had  little  or  nothing  to  do. 
Next  came  the  stables,  and  then  they  would  proceed  along  the 
the  site  of  the  Caban  C6ch  reservoir  until  they  came  to  the 
Pen-y-Gareg  dam,  in  the  vicinity  of  wliich  they  had  built  the 
village,  which  would  accommodate  considerably  over  1,000 
people.  High  on  the  right  was  the  infectious  diseases  hos- 
pital, which  hiippily  liad  been  very  little  retpiired.  Next 
came  the  doss-house,  where  the  men  had  to  pass  a  night  before 
they  were  allowed  to  go  into  the  village,  and  where  they  had 
a  batli,  had  their  clothes  disinfected,  and  were  provided  with 
a  comfortable  bed.  Next  came  the  Guspension  bridge,  and 
then  the  general  hospital.  Mr.  Mansergh  concluded  by  draw- 
ing attention  to  the  other  interesting  parts  which  would  be 
seen  either  going  up  the  valley  or  on  the  return  iourney. 

THE   AQUEDCl'T. 

When  Mr.  Mansergh  had  completed  his  brief  statement  he 
and  his  visitors  proceeded  on  their  itinerary.  Tiio  scheme 
naturally  divides  itself  into  two  sectlcms — first,  tlie  construc- 
tion of  the  dams  and  reservoirs,  and,  secondly,  the  aqueduct. 
It  was  to  the  inspection  of  the  former  Ecclion  that  the  visit 
of  the  municipal  engineers  was  chiefly  devoted.  The  work 
in  connection  with  the  aqueduct  itself  was  exceedingly  inter- 
esting, but  only  a  limited  amount  of  time  could  bo  spared 
for  its  examination.  The  walk  tlirongh  the  Rlinyader  con- 
duit, which  was  lighted  by  candles  at  short  intervals,  was 
by  no  means  an  unpleasant  one.  There  was  very  little  water 
upon  the  invert,  the  walls  were  beautifully  clean,  and  the 
atinosi)hcre  cool  and  pleasant.  The  invert  (or  slightly  con- 
cave flooring)  and  the  walls  are  constructed  of  bblo  bricks 
and  cement  backed  with  concrete.  Tho  height  of  the  conduit 
is  8  ft.,  and  tho  width  a  little  more.    The  novel  circumstances 


of  the  stand-nj")  luncheon  in  this  strange  apartment  no  doubt 
added  to  the  zest  with  whieh  it  was  partaken. 

The  point  at  which  the  members  emerged,  and  at  which 
Mr.  Mansergh  made  liis  statement,  was  the  junction  of  the 
Caethon  syphon  and  the  Rhayader  conduit.  Here  Messrs. 
Aird's  yard  and  buildings  are  situated,  and  after  a  brief  in- 
spection the  visitors  proceeded  to  view  some  of  the  p>oints 
connected  with  the  syphon,  or,  in  other  words,  the  method 
adopted  of  carrying  the  water  across  the  deeper  valleys  by 
means  of  iron  pipes.  Attention  was  drawn  to  an  air-valve  at 
one  of  the  higher  points  of  the  pipes,  and  constructed,  of 
course,  to  allow  of  the  escape  from  the  syphon  of  any  im- 
prisoned air  which  would  otherwise  retard  the  flow  of  the 
water.  Such  air-valves  are  found  at  the  summit  of  all  the 
syphons,  and,  on  the  other  hand,  wasli-out  valves  have  been 
constructed  at  important  depressions  to  ensure  the  removal 
of  any  earthy  matter"  carried  down  by  the  water.  A  visit 
was  paid  to  the  Caethon  inlet  chamber,  where  the  work  is 
well  advanced  towards  completion,  and  which  marks  the 
junction  of  the  Elan  conduit  with  the  Caethon  syphon. 
Here,  as  at  similar  points  along  the  line  of  the  aqueduct,  are 
found  six  iron  valves  I'egnlating  tho  admission  of  the  water 
to  the  six  lines  of  42-in.  iron  pipes,  ultimately  to  be  con- 
structed to  carry  the  total  quantity  of  75,000,000  gallons  per 
day,  tliough,  as  we  have  mentioned,  only  two  lines  are  at 
present  being  constructed,  to  carry  the  first  instalment  of 
27,000,000  gallons  a  day.  A\'e  may  mention  here  that  a 
length  of  about  8  miles  of  the  aqueduct  is  completed,  about 
24  miles  has  been  let,  and  another  9  miles  will  shortly 
be  let. 

THE  RESERVOIRS  AND  DAMS. 

A  short  walk  brought  tho  visitors  to  the  railway 
belonging  to  the  Birmingham  Corporation,  just  below  its 
junction  with  the  Mid-Wales  Railway.  A  train  of  open 
trucks  was  provided  to  facilitate  the  inspection  of  the  works 
in  the  valley,  and  it  was  a  subject  of  general  remark  that  the 
railway  travelling  in  the  open-truck  train  in  tho  valley  was 
in  point  of  dispatch  considerably  ahead  of  the  travelling 
between  Shrewsbury  and  Rhayader.  In  this  way  a  journey 
of  about  6  miles  was  made  to  the  head  of  the  Elan  valley, 
passing  the  series  of  three  reservoirs  which  are  now  in  process 
of  formation.  The  party  were  accompanied  not  only  by  Mr. 
Mansergh  himself,  but  by  his  two  sons,  Mr.  E.  L.  Mansergh 
and  Mr.  W.  L.  Mansergh,  and  some  of  the  engineers  engaged 
on  the  works.  All  of  these  gentlemen  exerted  themselves  to 
the  utmost  in  pointing  out  the  various  places  of  interest  and 
in  explaining  different  points  in  connection  with  the  works. 
The  lowest  dam  on  the  liver  Elan  (Caban  Coch)  is  situated 
about    4    miles    along   the   corporation    railway,   and    it    is 
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below  this  that  the  various  shops,  cement  stores,  Ac,  have 
been  erected.  The  tr.iin  w-is  taken  by  n  steep  incline  to 
above  the  level  of  the  Caban  C6ch  reservoir,  or.  in  other 
words,  to  a  {height  of  (335  ft.  above  ordnance  datum,  and 
then  to  the  foot  of  a  second  incline  riaiuR  to  above  the  Pen- 
y-Careg  dam,  a  heiglit  of  970  ft.  above  ordnance  datum, 
and  so  on  to  the  highe.it  reservoir  in  the  Elan  valley,  Craig- 
yr-AUt  Goch.  The  railway  is  constructed  well  up  on  the 
elope  of  the  valley,  but  only  abont  12  ft.  above  what  will  be  the 
top  water-level  of  the  reservoirs.  Among  other  points  to 
which  attention  was  drawn  were  some  quarries  on  the  oppo- 
site side  of  the  valleys,  from  which  luige  blocks  of  hard  blue- 
tinted  limestone  are  obtained.  The  advantage  of  being  able 
to  obtain  on  the  spot  splendid  materials  for  the  niasoniy 
work  at  the  dams  needs  no  demonstration.  Here  also  were 
seen  the  appliances  for  crushing  the  material  to  blend 
with  Portland  cement  in  order  to  form  concrete,  of  which 
immense  iguantities  are  used.  At  the  point  which  will  be 
the  head  of  the  Caban  reservoir  the  ground  begins  to  rise, 
cultivation  is  almost  entirely  ab.«ent,aiid  the  laiidecape  is 
walled  iu  with  smooth  rounded  hills,  on  which  there  grows 
only  snSicient  scanty  turf  for  the  sustenance  of  the  hardy 
mountain  sheep.  The  chief  (ignrcs  in  connection  with  the 
reservoirs  have  already  been  given,  and  nceil  not  be  rejieatod. 
The  two  higher  reservoirs  in  the  Elan  valley,  though  much 
smaller  than  the  Caban  Coch  reservoir,  are  yet  of  consider- 
able magnitude.  At  the  Craig  Gdch  dam  little  more  than 
e.vcavation  has  been  done.  A  short  distance  past  the  works 
the  visitors  had  an  excellent  opportunity  of  thoroughly  ap- 
preciating the  extent  and  character  of  the  gathering  ground, 
to  the  peculiar  advantages  of  which  we  have  alrc!i<]y  drawn 
attention.  .V  return  was  then  made  to  the  Pcn-y-<iarcg  dam, 
where  building  work  is  in  active  operation.  This  dam  will 
be  523  ft.  in  length  and  128  ft.  in  heighten  its  centre  line. 
The  Craig-yr-AUt  G6ch  dam  at  the  third  reservoir  is  625  ft. 
across  and  120  ft.  in  height,  .\fter  inspecting  the  Pen-y- 
Gareg  dam,  the  risitors  were  conducted  to 

THE  .SUB.MERGEn  1>.\.\I 
at  Careg-ddu,  where  considerable  progress  has  been  made 
with  the  masonry  work.  Probably  no  part  of  the  works 
created  greater  interest  than  this  submerged  dam,  the 
situation  of  which  will  be  clearly  understood  from  the  dia- 
gram we  reproduce  showing  the  longitudinal  sections  of  the 
Elan  reservoirs.  The  object  of  this  dam  is  to  retain  a  sniH- 
cient  qnantity  of  water  in  the  upper  part  of  the  Caban 
reser\oir  to  allow  of  its  being  tapped  at  an  adequately 
high  point  to  flow  to  Birnu'ngham  on  what  is  called 
the    hvdranlic    gradient.       The    baso    of    the    Caban    dam 


is  700  ft.  above  ordnance  datum,  which  is  too  low  to 
admit  of  the  water  gravitating  to  Birmingham,  where  it  has 
to  be  delivered  into  the  Frankley  rcBer\"oir  at  a  height  of 
600  ft.  above  ordnance  datum.  To  accomplish  this  a  fall  of 
170  ft.  is  required  iu  the  aqueduct.  Consequently,  water  must 
not  be  drawn  from  the  Caban  reservoir  at  a  lower  height  than 
770  ft.  above  ordnance  datum  or  it  would  not  reach  its 
destination.  In  other  words,  the  aqueduct  must  not  tup  the 
reservoir  at  a  lower  level.  But  the  water  in  the  reservoir 
nmy  conceivably  fall  below  this  level,  and  lienco  the  idea  of 
constructing  the  submerged  dam.  which  holds  the  wate  r 
in  the  part  of  the  reservoir  behind  it  up  to  a  height  of 
782  ft.  above  ordnance  datum.  The  Caban  reservoir  is  thus 
in  effect  divided  into  three  parts.  There  is  the  upper 
layer  of  water.  40  ft.  iji  depth  from  the  tojiof  the  Cuban  dam, 
and  extending  over  the  whole  area  of  the  reservoir.  This 
water,  it  is  obvious,  is  available  cither  for  com|x?nsation  water, 
which  is  passed  over  or  through  the  Caban  dam,>>r  the  supply 
water  which  goes  out  through  the  aqueduct,  which,  as  we 
have  already  indicated,  taps  the  reservoir  behind  the  Careg- 
ddu,  otherwise  the  submerged  dam,  at  a  height  of  770  ft. 
above  ordnance  datum.  This  top  layer  of  water  will,  of 
course,  l)e  dniwn  n|ion  tirst.  When  the  level  of  the  water 
sinks  to  the  top  of  the  submerged  dam,  the  supplies  from  the 
two  upper  reservoirs  can  be  drawn  upon.  It  is  obvious  that 
the  water  in  the  second  section  of  the  Cuban  reservoir,  the 
section  behind  the  submerged  dam,  can  never  get  below  tltat 
structure,  and  is  consequently  always  available  for  supply. 
The  third  section  is  that  between  the  Caban  dam  and  the 
submerged  (Careg-ddu)  dam,  np  to  the  top  of  the  latter. 
The  water  in  this  third  section,  that  is,  below  the  submerged 
dam,  is  available  for  compensation.  The  toj)  layer  of  water 
represents  about  ninety  days'  supply,  and  that  in  the  second 
section  another  ninety,  making  together  ISO  days'  supply  for 
which  provision  has  to  be  made.  While  inspecting  the  sub- 
merged dam  the  members  had  also  an  opportunity  of  inspect- 
ing the  inlet  end  of  the  Foel  tunnel,  which  is  the  commence- 
ment of  the  aqueduct  to  Birminaham.  Re-entering  the  train, 
they  next  proceeded  to  the  junction  near  the  corporation 
stables,  and  were  shunted  baek  to  the 

MAIN  D.t.M  AT  CABAN  COCH, 
where  one  of  the  culverts  through  the  dam  is  j)ractically 
finished  and  where  a  considerable  amount  of  masonry  has 
been  bnilt.  Caban  Cdeh  may  be  described  as  a  sort  of  natural 
gate  to  the  valleys  beyond,  and  the  dam  will  be  even 
more  remarkable  for  its  height  than  for  its  lateral  extent,  as 
it  will  rise  to  no  less  a  height  than  120  ft.,  exclusive  of 
the  foTtndation.      The  thicknef.'?  at  the  base  i?  practically  the 


1....MH.H.    liA.M   LiLVKur   IN   n.iiof,   ut    t  uNsTui cIlo.N    ^Ikcejibcr,  IMH),). 


288 


THE      SURVEYOR    AND    MUNICIPAL  [September  lO,  l89t. 


IJtf;rf.\^t.-j*-l;*v;. 


»_.M-.\X    |(AM_BREro.N-    CULVERT    Ul'TLET    Ix\'OUKSE    OF    CuNSTRLCIlON    (DcCL'luber,  1896). 


same  as  tlio  lieight ;  and  while  a  nearly  upri2;lit  face  will  be 
presented  to  the  reservoir,  the  outer  side  will  be  a  flowing 
cm-vilinear  slope.  The  length  of  the  dam  from  side  to  side 
at  the  top  will  be  about  600  ft.  The  excavation  and  the  pre- 
sent stage  of  the  work  are  less  impressive  when  viewed  from 
the  railway  abo\-e  than  when  a  descent  is  made  into  tlie  river 
bed.  The  magnitude  of  the  structure  can  then  be  better  ap- 
preciated. VVe  give  an  illustration  of  the  Caban  dam  Brecon 
culvert  outlet,  looking  east,  but  we  must  remind  our  readers 
that  the  illustration  is  reproduced  from  a  photo  taken  in 
December,  and  therefore  represents  the  stage  of  the  work  at 
that  lime.  Those  municipal  engineers  who  accepted  Mr. 
Mansergh's  invitation  had  an  opportunity  of  inspecting  the 
culvert  a  fortnight  ago,  when  it  was  practically  completed  so 
far  as  ma.sonry  work  is  concerned.  The  object  of  the  culvert, 
which  is  16  ft.  in  diameter,  is  to  make  provision  for  tlie  escape 
of  the  huge  volumes  of  flood  water  which  pour  down  after  a 
few  hour.s'  storm.  A  portion  of  the  dam,  including  one  cul- 
vert, has  first  to  be  built,  and  for  this  purpose  a  hnge  stank  of 
timber  is  constructed  to  keep  out  the  river  water  over  a  certain 
area  while  the  masonry  work  is  going  on.  When  this  portion 
of  the  dam  is  comjiletcd,  part  of  the  river  can  then  flow 
through  the  culvert,  and  then  the  same  process  will  be  gone 
through  on  the  opposite  side,  after  which  the  middle  part  of 
the  dam  will  bo  constructed.  Pipes  will  then  be  laid  through 
the  culverts,  the  capacity  of  the  former  being  calculated  to 
jiass  into  the  river  the  stipulated  quantity  of  compensation 
water— namely,  27,000,000  gallons  a  day".  Finally,  all  the 
culverts,  except  the  compensation  water  pipes  and  their 
valves,  will  be  closed  by  a  breastwork  of  steel  jilates  and 
concrete.  The  result  of  these  operations  will  be  the  accuTnu- 
lation  of  water  in  the  valleys  of  the  Elan  and  Claorwen.so  as 
to  form  an  artificial  lake  something  like  the  letter  Y  in  shape, 
having  a  length  of  nearly  4  miles  np  the  longest  arm,  a  deptli 
in  Eome  places  of  over  100  ft.,  and  a  capacity  of  nearly 
8,000,000,000  gallons.  Kven  when  actually  viewing  the 
ground  to  be  submerged  it  is  not  easy  to  realise  the  nlt'imate 
change  to  be  brought  about. 

The  next  movement  on  the  part  of  the  visitors  was  to  pro- 
ceed to  the  Elan  village,  erected  by  the  corporation  for  the 
accommodation  of  the  workmen;  but  as  this  constitutes  an  in- 
toresting  social  experiment, and  as  the  illustrations  given  this 
week  occu)iy  a  considerable  space,  we  have  decided  to  give 
the  remainder  of  the  rejiort  in  our  next  issue.  The  remark 
made  in  reference  to  the  illustration  of  the  Cabun  dam  cul- 
vert also  holds  good  of  the  illustration  of  the  Careg-ddu  (sub- 
merged (lam)  culvert,  the  photo  having  been  taken  in  Decem- 
ber, 1896,  and  that  of  theCacthon  syphou  stream  crossing  in 


February  last.  Another  illustration  shows  some  cut  and 
cover  work  in  process.  The  map  showing  positions  of  water- 
shed and  reservoirs  and  the  route  of  the  aqueduct,  the  sections 
on  the  centre  lines  of  the  Elan  dams,  and  the  longitudinal 
section  of  the  Elan  reservoirs,  should  be  of  assistance  in 
following  the  context. 


SUGGESTED  PROMENADE  FOR  BLACKPOOL. 

The  scheme  prepared  by  the  borough  surveyor  of  Black- 
pool for  widening  the  Promenade,  at  an  estimated  cost  of 
nearly  £350,000,  has  for  some  time  past  been  engaging  the 
attention  of  the  authorities.  As  an  alternative  to  this 
scheme,  which  was  reported  in  our  issue  of  August  £Oth, 
another  of  a  remarkable  nature  is  suggested  by  Mr.  John 
Worthington.  Briefly,  Mi'.  Worthington  proposes  to  relieve 
the  Prcmenade  by  erecting  three  large  piers,  each  COO  yards 
long  and  20  yards  wide.  He  would  erect  first  a  large  pier 
ojiposite  the  tower,  with  an  entrance  100  yards  wide  narrow- 
ing to  50  yards.  Upon  the  pier  will  be  creeled  shops,  A'c, 
and  in  every  other  respect  the  promenade  space  will  be  a  free 
public  highway.  Mr.  Worthington  thus  proposes  to  erect  a 
promenade  over  the  sea.  There  is  to  be  an  u]iper  deck  and  a 
lower  deck,  the  lower  deck  being  made  of  iron  grating.  The 
whole  of  this  promenade  will  be  equal  to  4i  acres.  At  the 
pierhead  he  proposes  to  erect  a  hydro,  hotel,  or  pavilion,  and 
the  total  cost  will  be  £140,000.  When  the  three  piers  are 
erected  there  will  be  added  some  ]3i  acres  of  promenading 
S|iace,  which  is  equal  to  the  entire  space  of  the  present 
Promenade.  He  also  includes  in  it  a  new  sewerage  scheme, 
shelters  and  public  conveniences,  and  other  ad\antages.  He 
claims  that  with  the  Promenade  thus  relieved  the  existing 
Promenade  can  be  utilised  without  alteration  for  a  double 
line  of  traius. 


Change  of  Address.— The  Uifivorsal  Watcr-Metor  Com- 
jian}-,  Limited,  annnnnce  that,  for  the  convenience  of  their 
business,  their  offices,  which  have  hitherto  been  in  St.  George's 
House,  Eastchenp,  E.G.,  have  now  been  removed  to  36  and  38 

Arlingtoti-street,  N. 

A  Local  Coi/ei-nment  Board  Report.— The  Local  Govern- 

nn-'iit  Bt>ard  have  issued  a  report  giving  information  as  to  the 
methods  adopted  by  different  authorities  on  the  Continent  in 
the  distribution  of  ^■accine  Ivmph  derived  from  the  calf,  and 
especially  in  reference  to  the  preparation,  storage  and  distri- 
bution of  glyceriuated  calf  lymph. 


Septembbe  10,  1897.] 
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Bath  Waterworks. 

THE  NEW  RESERVOIR. 


In  1870  the  Bath  Corporation  obtained  an  Act  of  Parliamout 
to  purchaas  the  interest  of  several  private  water  onnipaniea, 
and  since  that  year  the  city  and  its  aubnrhs  Imve  bi'en  siip- 
pliod  with  water  from  various  spriiijrs  issuing  from  (ho  base 
of  the  Groat  Oolite  anil  from  tlio  top  of  tlio  Fuller's  earth 
above  the  Great  Oolite  augmented  by  storage  amountinR  in 
the  af?grogate  to  about  lO.OOO.oriO  or  1 1,000,000  Rallous.  In 
the  year  1892  the  corporation  decided  to  apply  to  the  Local 
Government  Hoard  for  authority  to  raise  a  loan  witli  which 
to  purchase  other  springs  to  augment  tlioao  already  in  their 
possession,  btit  this  authority  was  not  granted,  and  it  was 
suggested  that  the  surplus  water  running  to  waste  in  winter 
from  the  Monkswood  springs  in  St.  Catherine's  valley,  already 
in  possession  of  the  corporation,  should  bo  stored.  Towarfis 
the  end  of  1892  the  cor|)oration  therefore  deciderl  to  take 
professional  advice  on  the  whole  question  of  the  water  sujjjjly 
to  the  city,  and  for  this  purpose  engaged  the  scn'iees  of  Mr. 
'tVilliam  Pox,  m.i.c.e. 

After  full  investigation  this  gentleman  advised  the  corpora- 
tion to  make  a  storage  reservoir  nt  the  head  of  tho  i<t. 
Catherine's  valley,  to  hold  from  ■t8,IK)0,0UO  tn  .50,000,000 
gallons,  and  which  he  ascertained  from  the  records  which  had 
been  taken  would  be  iillcd  by  the  overflow  from  tho  springs 
in  that  valley,  even  in  the  driest  seasons.  This  reservoir  has 
lately  been  completed,  and  tho  following  description  may  be 
of  interest :  — 

The  reservoir  is  situated  partly  on  the  ujiiier  lias  t'ornuition 
and  i)artly  on  the  oolitic  sand,  the  puddlo  trench  which  remlers 
the  work  watertight  being  entirely  in  the  lias  clay.  Along 
the  centre  of  the  valley  across  which  the  embankment  has 
been  made  a  deposit  of  Oolitic  debris  and  peat  was  met  with, 
varying  in  depth  up  to  17  ft.  or  ISft.  This,  of  course,  was 
removed  on  tho  line  of  the  puddlo  trench,  in  order  to  obtain 
a  watertight  foundation,  and  under  tho  outer  parts  of  tho 
toes  of  both  slopes  of  the  embankment  it  was  also  removed 
and  refilled  with  rubble  stone,  to  jjrevent  its  squeezing  and 
oozing  out  by  the  superincumbent  weight  of  the  embank- 
ment to  be  placed  upon  it.  In  the  main  puddle  trench  a  few 
small  springs  were  met  with  in  the  lias  clay,  but  these  were 
either  cut  through  or  else  kept  back  by  cement  concrete. 
Also,  in  the  Oolitic  sand  in  the  .irm  trench  on  the  north  side 
of  the  reservoir  a  good  deal  of  water  was  from  time  to  time 
met  with,  although  it  was,  no  doubt,  to  a  large  extent  due  to 
surface  water  running  off  tlie  hillside  beyond. 

The  material  at  hand  for  tho  formation  of  tho  embank- 
ment, although  much  of  it  was  excellent  for  puddle,  was  of  a 
most  difficult  character  to  deal  with  in  the  formation  of  the 
embankment  on  each  side  of  the  puddle,  and  was  rendered 
more  so  by  the  very  bad  weather  which  j)rcvailed  iluriug  tho 
first  winter  when  the  works  were  in  progress.  The  clay  be- 
came exceedingly  slippery,  and  tho  oolite  sand,  which  was 
quite  dry  and  easy  to  handle  in  summer  time,  became  almost 
running  sand  in  wet  weather.  Tlie  difference  in  the  specific 
gravity  of  this  material  when  wet  and  when  dry  was  very 
marked ;  a  cubic  foot  when  measured  dry  and  loose  weighing 
about  631b.,  whereas  a  cubic  foot  when  wetted  and  pounded 
weighed  1161b.  It  was  in  consequence  of  this  that,  as  tho 
embankment  approached  completion,  there  were  evident  signs 
that  it  would  not  stand  at  the  slopes  originally  designed, 
namely  2  to  1  on  the  outer  slope,  and 3  to  1  on  the  inner  slope, 
the  outer  slope  first  showing  signs  of  bulging.  This  was 
remedied  by  bringing  some  stony  material  from  the  adjacent 
quarry  and  placing  it  on  the  outer  slope,  flattening  the  slope 
to  2J  to  1 ;  but  before  this  had  been  completed  the  inner  slope 
also  showed  signs  of  bitlging,  and  had  to  be  treated  in  tho 
same  way.  When  this  was  done  tho  embankment  was  com- 
pleted without  difiSculty,  although  it  continued  to  .settle 
vertically  for  some  time,  and  this  settlement  is  probably  not 
even  yet  completed.  No  signs  of  movement  were  observed 
in  cither  slope  below  20ft.  from  top  bank  level,  where  a  benn 
20  ft.  wide  had  been  formed,  and  as  regards  tho  inner  slope 
had  been  strengthened  by  a  heavy  toe  of  dry  rubble,  and  as 
regards  the  enter  slope  by  the  peat  spoil  bank. 

The  water  is  discharged  from  tho  reservoir  by  means  of  a 
tnunol  lined  with  brickwork  driven  round  the  south  end  of 
the  embankment.  On  the  line  of  the  tunnel  a  brick  shaft 
has  been  built,  and  two  sets  of  gauze  straiuoss  placed  across 
it,  thus  preventing  any  solid  or  objectionable  nmtter  passing 
throngh  to  the  city,  These  strainers  are  of  two  meshes,  one 
being  2, .500  meshes  to  the  square  inch,  and  tho  ono  behind 
6,'100  meshes  to  the  square  inch.  Although  they  were  used 
for  Bomo  time  during  the  summer  of  189(),  and  have  been  in 
use  diu'ing  the  present  summer,  it  is  founfl  that  they  require 
very  little  cleaning.  The  straining  frames  are  raised  out.  of 
tho  well  by  means  of  a  small  crane  driven  by  n  Pelton  wheel; 
they  are  then  placed  on  a  platform  and  washed  with  a  hose  ; 
the  operation  being  a  very  simple  one.  For  this  purpose  the 
water  from  the  springs  coming  from  the  Fuller's  earth  and 
about  210  ft.  above  tho  level  of  the  top  water  of  the  reservoir 
has  been  utilised. 

From  the  straining  well  tho  water  is  conveyed  in  cast-iron 

pipes  laid  through  the  outer  pai-t  of  tho  tunnel  to  join  an  ex- 

sting  main,  which  has  already  been  l^id  from  the  old  tank  at 


the  head  of  tho  new  reservoir.  Where  this  pipe  passed 
through  the  new  reservoir  and  tmder  the  site  of  tho  embank- 
ment it  was  diverted  and  taken  through  the  inner  part  of 
the  discharge  tunnel,  being  connected  to  the  discharge  pipe 
from  tho  straining  well.  All  surface  water  is  diverted  round 
the  reservoir,  which  is  filled  by  the  overflow  from  a  small 
tatik  at  tho  upper  end,  where  several  springs  are  collected. 

Tho  bottom  of  the  inside  of  tho  reservoir  is  lined  with  con- 
crete 6  in.  thick.  It  was  originally  intended  that  this  should 
be  placed  in  one  mass  in  situ  without  any  joints,  but  in  order 
to  avoid  cracks  it  was  afterwards  decided  that  it  should  be 
placed  in  blocks  10  ft.  square,  vertical  boards  being  used  and 
afterwards  removed  to  separate  block  from  block,  tho  spaces 
between  being  tilled  up  with  lino  gravel. 

In  tho  lower  part  of  the  reservoir,  near  the  embankment, 
tho  peat  before  mentioned  was  covered  naturally  with  a  layer 
of  clay,  bnt  in  tho  upper  part  a  largo  quantity  had  to  bo 
removed,  and  although  in  wet  weather  it  was  very  soft,  by 
carefidly  draining  it  it  became  sufficiently  dry  to  enable  a 
layer  of  puddle,  about  15  in.  thick,  to  be  placed  on  tho  top, 
and  on  this  the  concrete  flooring  was  made.  The  result  has 
been  entirely  satisfactory,  and  no  settlement  of  any  kind  has 
been  noticed.  At  tho  upper  end  of  the  reservoir  the  peat 
which  was  not  removed  is  supported  by  a  strong  bank  of 
rulible. 

The  slojjcs  of  tho  reservoir  from  the  bottom  up  to  20  ft. 
from  top  water  level  are  formed  with  an  inclination  of  1  in  4, 
and  pitched  with  12  in.  of  dry  rubble  pitching.  At  the  20-ft. 
level  there  is  a  berm  all  round  tho  reser\-oir,  10  ft  wide, 
paved  with  concrete  6  in.  thick  in  situ,  above  this  to  the  top 
water  level  the  slopes  are  3 J  to  1,  faced  with  concrete  blocks 
6  in.  thick  These  blocks  were  made  in  frames,  and  are  18  in. 
square,  being  a  convenient  size  and  weight  for  one  man  to 
handle.  They  are  set  directly  on  the  earth,  or  where  tho 
ground  was  uneven  a  gravel  bed  was  made  for  the  purpose. 
From  top  water  level  to  top  bank  level  the  sides  are  pitched 
with  dry  rubble  9  in.  thick,  with  a  slope  of  1^  to  1. 

The  reservoir  was  commenced  in  January,  1893.  and 
finished  early  in  1896 ;  although  it  was  oidy  supposed  that 
tho  work  woidd  take  two  years,  the  additional  time  was  re- 
t|uirod  princii)ally  by  removing  abotit  25,000  yards  of  peat 
from  the  upper  end  of  the  reservoir,  which  was  not  at  first 
anticipated.  Tho  reservoir  was  partially  used  in  1895  and 
was  filleil  early  in  1896,  and  has  been  proved  to  be  absolutely 
watertight.  Tho  total  cost  of  the  work  and  land  was  be- 
tween £30,000  and  £35,000.  The  work  was  executed  by 
Messrs.  \V.  Neave  it  Son,  of  Paddington,  under  the  direction 
of  Mr.  William  Fox,  the  engineer:  Mr.  Charles  Gilby,  the 
waterworks  engineer  at  Bath,  assisting  him.  Tho  drawings 
(see  Supplements)  will  further  explain  the  work. 


LAW  NOTES 

River  Pollution:  Rkkcse. — In  the  recent  case  of  Bury 
Corporation  v.  Madcn  (Chancery  of  Lancashire)  the  corpora- 
tion asked  for  an  injunction  to  restrain  the  defendant  from 
]>ollnting  two  streams  which  feed  the  corporation  reservoir. 
The  dofeud;vnt  is  a  farmer,  throngh  whose  lands  the  streams 
in  question  flow,  and  the  pollution  arose  from  rcftise  and  offal 
idiicecl  by  him  on  his  land.  An  application  for  an  interlocutory 
injunction  was  made  as  far  back  as  the  22nd  March,  when 
tlic  defendant  undertook  not  to  bring  any  more  object iounVdo 
matter  on  to  the  land  pending  the  trial  of  the  action.  Uix)n 
tho  case  coming  on  for  trial  (Oth  August)  it  was  anuonnced 
that  the  parties  had  come  to  terms,  the  defendant  having 
agreed  to  give  a  perpetual  undertaking  and  to  pay  £20 
damages  and  the  costs  of  the  action. 


NiCO. — The  mnuicipal  council  of  this  city  have  given  in- 
structions for  teuder.s  to  be  obtained  for  the  lighting  of  the 
Nice  Opera  House  by  electricity,  and  for  the  construction  of 
a  steel  bridge  over  the  I'aillau. 

Electric  Light  Worlts  for  Roctidale.— The  Rochdale  Town 
Council,  at  their  last  meeting,  received  tho  report  of  Mr.  E. 
M.  Lacey,  thi-  consulting  electrical  engineer,  on  tho  proposed 
elocirioal  works  for  the  town.  In  tho  report  Mr.  Lacoy 
stated  that  he  had  thoroughly  considered  the  ivqnirements of 
the  town,  and,  taking  all  the  point.s  into  considoration,  ho 
advised  that  the  system  which  would  give  the  best  results, 
both  from  an  engineering  aiidjcoinmercial  point  of  view,  was 
a  system  of  direct  carrent  three. wire  supply,  with  adifTeronce 
of  potential  of  lU)  voltsbetwoen  the  outer  cables  thronghout 
tho  whole  area,  and  a  220-voll  service  to  customers.  Uo  osti- 
nmted  the  cost  at  £22,(X)0.  Mr.  Lacey,  in  conclusion,  added 
that  the  prospects  of  making  an  electricity  snpply  under- 
taking a  financial  success  in  Rochdale  were  such  as  to  fully 
warrant  the  corporation  in  taking  steps  to  obtain  a  pro^^sional 
order  and  exercising  their  powers  under  it.  At  the  end  of  a 
lengthy  discussion  it  was  unanimonsly  decided  to  adopt  tho 
report. 
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XIII.-TRAMWAY  TRACTION  :  THE  BIRMINGHAM  REPORT    (1). 


As  we  announced  in  oar  columns  at  the  time,  a  sub-com- 
mittee of  the  Public  Works  Commiitee  of  the  Birmingham 
Corporation  were  in  the  beginning  of  tlie  year  appointed  to 
visit  such  places,  where  electrical  or  other  motive  power  for 
tramways  is  in  operation,  as  they  might  think  desirable,  and 
to  report  upon  the  merits  of  any  motor  which  they  might 
consider  adapted  for  use  in  Birmingham.  We  have  already 
summarised  the  main  findings  of  the  committee,  but  our 
readers  will  no  doubt  be  glad  to  have  the  full  report.  As 
many  are  no  doubt  aware,  the  committee,  whose  conclusions 
and  recommendations  were  endorsed  bj'  the  corporation,  de- 
cided against  the  overhead  trolley  system,  thus  arriving  at  a 
conclusion  totally  different  from  that  arrived  at  by  tlie  cor- 
porations of  Sheffield,  Glasgow  and  Liverpool,  who  also  sent 
out  deputations  within  the  past  year.  The  sub-committee 
consisted  of  Aldermen  Cook  and  Hallam,  and  Councillors 
Bisseker  and  Lane,  and  they  were  accompanied  by  Mr.  Alder- 
man Pollack,  Mr.  John  Price  (the  city  surveyor)  and  Mr. 
Arnall  (superintendent  of  the  mechanical  and  electrical  de- 
partment). The  sub-committee  acknowledge  the  uniform 
kindness  and  attention  with  which  they  were  everywhere 
received,  and  the  obvious  desire  on  the  part  of  all  the  gentle- 
men who  met  them  to  assist  them  in  their  inqairies.  They 
have  put  on  record  their  obligatious  to  the  following ;  At 
Bristol,  Mr.  Tabbicom,  city  engineer  ;  at  Blackpool,  Mr.  Nut- 
tall,  assistant  borough  engineer,  Mr.  Mapple,  tramway  en- 
gineer,  Mr.  Holyoak,  secretary  to  Gas  Traction  Syndicate,  and 
Mr.  L.  Slattery,  manager.  Tramway  Company  (Lytham);  at 
Paris,  M.  Pierre  Baudin,  president  of  the  Municipal  Coitucil, 
MM.  Boreux  and  Hetier,  chief  engineers  of  the  City  of  Paris, 
M.  Cadoux,  secretary,  Mj\I.  Luriol  and  Gauthier,  engineers. 
Service  Municipal,  MM.  Claret  and  Vuilleumier,  Company 
Claret  and  Vuilleumier,  and  MM.  Leon  SerpoUet  and  A. 
Vernes,  of  the  Serpollet  Motor  Company ;  in  Rouen,  M.  Maro- 
scUi,  manager,  M.  Xielly,  engineer  and  electrician  ;  in  Brussels, 
Baron  de  Jamblinne  de  Menx,  ingenieur  dela  ville,  M.  Jansen, 
secretary,  Tramway  Company,  JI.  Carl  Lechat,  engineer  and 
electrician,  and  M.  Gustave  Hubert,  manager;  in  Vienna, 
Horr  Strohbach,  ober  burgermeister ;  in  BudaPesth,  Dr. 
Werner,  chief  representative,  H  err  Ludwig  Spilngler,  engineer, 
and  Herr  Stromsky,  electrical  engineer,  all  of  Messrs.  Siemens 
&  Halske,  and  Mr.  Steller-Antal,  chief  engineer  of  the  tramway 
company;  .it  Dresden,  Baron  ^■on  Reibtiitz,  representative, 
Messrs.  Siemens  &  Halske;  at  Berlin,  Herr  ober  Burgermeister 
Zelle,  Dr.  James  Hobrecht,  city  architect.  Dr.  Martin  Kallmann, 
city  electrician,  Messrs.  Von  Siemens,  directors  of  Siemens  & 
Halske,  Herr  Ludwig  Ijoewe,  president,  Mr.  Magee,  director, 
Herr  Sigwall  Krohn,  engineer,  and  Herr  Enist  Lamm,  en- 
gineer, all  four  of  the  Union  Elektrische  Gesellschaft ;  and  at 
Hamburgh,  Herr  Direkcor  Kiihr,  Tramway  Company.  It 
will  be  seen  from  the  above  that  the  places  \isited  were 
Bristol,  Blackpool,  Paris,  Koueu.  Brussels,  Vienna,  Buda-Pesth, 
Dresden,  Berlin,  Hamburg  and  Bremen.  We  now  append  the 
Bub-committce's  account  of  their  investigations  in  the  various 
places. 

BRISTOL. 

The  tramway  company  having  stated  that  it  woirld  not  be 
convenient  for  the  sub-committee  to  visit  their  electric 
'generating  station,  the  Bub-committee  conBned  themselves 
to  an  inspection  of  the  works  in  tlie  streets,  in  which  they 
were  accompanied  by  Mr.  Yabbicom,  the  city  engineer.  The 
electric  tratnways  extend  from  Old  Market-street,  Bristol,  to 
Kingswood,  a  distance  of  about  4  miles,  with  a  branch  line 
about  a  mile  in  length  along  the  Stapleton-road.  It  is  partly 
single  and  partly  double  line,  and  the  generating  station  is 
situated  about  midway  on  the  main  route.  The  overhead 
wires  arc  carried  on  brackets  projecting  from  poles  fixed  in 
the  footpaths  on  the  south  side  of  the  roads.  In  Old  Market- 
street  and  part  of  Lawrence-hill,  where  the  roadway  is  suffi- 
ciently wide  to  admit  of  snch  construction,  the  poles  are  in 
the  cerjtre  of  tho  streets,  with  brackets  projecting  from  each 
aide,  and  every  alternate  centre  pole  carries  an  electric  lamp; 
arc  lights  in  Old  ]\[arket-street  and  clusters  of  incandescent 
lamps  in  Lawrence-hill,  which  is  here  otitside  tho  Bristol 
city  boundary.  The  side  brackets  used  to  support  the  wires 
ap)>eared  to  tlie  eub-committee  to  bo  of  unixiccssary  length, 
the  projection  in  many  cases  being  n))wards  of  15  ft.,  or 
nearly  er|ual  to  the  height  of  the  pole  itself,  and  thus  giving 
a  very  heavy,  one-sided  ap])earance  to  the  whole  work.  The 
overhead  Avire  is  double  Ihroughout,  even  on  the  single  por- 
tions of  the  line.  The  sub-committee  understand  that  all  the 
overhead  materials,  poles,  underground  feeders,  cars,  trucks, 
and  other  apparatus  connected  with  tho  tramways  are  of 
American  manufacture. 

En(|uiries  were  made  as  to  the  precautions  taken  to  ])re- 
vent  damage  to  gas  and  water  mains  and  services,  or  other 
underground  pipes,  by  leakage  of  current,  and  as  to  general 
compliance  of  the  company  with  tlie  Board  of  Trade  regula- 
tions, but  tho  sub-committee  were  unable  to  ascertain  what 
is  done  in  these  respects.  They  understood  from  Mr.  Yabbi- 
com that  the  Bristol  corporation  did  nothing  in  the  way  of 
inspection,  the  greater  portion  of  the  routes  and  the  genera- 
ting station  iteflf  being  outside  the  citjr  boundary.     The  sub- 


committee learnt  that  the  tramway  company  had  promoted  a 
Bill  in  the  present  Session  of  Parliament  for  extending  and 
for  obtaining  other  powers  in  connection  with  the  electric 
tramways.  As  a  condition  of  their  consent  the  corporation 
required  the  company  to  take  the  cm'rent  for  working  the 
lines  from  the  corporation  electric  lighting  station;  but  the 
company  refused  to  do  this,  and,  as  they  could  not  proceed 
without  the  consent  of  the  corporation,  they  have  withdrawn 
their  bill. 

BLACKPOOL. 
On  the  27th  February  the  sub-committee  visited  Black- 
pool, and  were  received  at  the  borough  offices  by  Mr. 
Nuttall,  assistant  surveyor,  the  borough  surveyor  being  absent 
in  London.  Mr.  Nuttall  gave  all  the  particulars  desired  con- 
cerning the  Blackpool  tramways.  The  corporation  construct 
all  the  lines  inside  the  borough  and  work  the  electric  sections 
of  them.  On  the  south  side  of  the  town  a  line  in  continua- 
tion of  the  Lytham-road  electric  tramway  has  been  leased  to 
a  company  who  laid  the  lines  from  the  Blackpool  bormdary 
through  St.  Anne's  to  Lytham,  a  distance  of  7  miles,  only  a 
short  portion  being  in  Blackpool.  This  line  is  worked  by  gas 
cars,  which  will  be  described  later  on.  On  the  north  side  of 
the  town  a  company  has  been  formed  for  constructing  a 
tramway  between  Blackpool  and  Fleetwood.  A  portion  of 
this  line  .also  will  be  inside  the  borough,  but  not  on  the  "  sea- 
front,"  and  the  corporation  have  consented  to  the  erection  of 
overhead  wires,  the  same  as  proposed  for  the  other  portion 
of  this  route  outside  Blackpool. 

ELECTRIC    SYSTEM. 

The  principal  object  of  the  visit  to  Blackpool  was  to  see 
tlie  underground  conduit  system,  which  is  laid  throughout  on 
the  tramways  worked  by  the  corporation.  Laid  originally  in 
1884,  it  was  one  of  the  first  tramways  to  be  worked  by  elec- 
tricity, and  is  one  of  the  oldest  examples  of  conduit  construc- 
tion. The  sab-committee  understand  that,  originally  the 
tramway  was  constructed  by  the  corporation,  and  the  com- 
pany, who  had  the  lease  for  seven  years  only,  were  allowed 
to  lay  down  the  slotted  tubes  between  the  rails  at  their  own 
cost.  About  four  years  ago  the  line  came  into  the  hands  of 
the  corporation,  and  experience  having  shown  that  the  system 
of  the  underground  conductors  was  defective,  these  were  re- 
constructed and  different  methods  of  supporting  and  insula- 
ting them  were  adopted.  These  alterations  have  resulted  in 
very  greatly  reducing  tlie  loss  of  current  through  leakage, 
which  was  formerly  experienced,  and  in  greatly  improving 
the  efficiency  of  the  service.  There  is  only  one  conductor  in 
the  tube,  the  return  ciu-rent  getting  back  to  the  generating 
station  by  means  of  the  ordinary  running  rails  of  the  tram- 
way, as  is  the  usual  practice  where  an  overhead  wire  is  used. 
The  great  difficulty  with  which  the  tramway  along  the  sea 
front  has  to  contend  is  the  frequent  washing  over  of  the  sea, 
bringing  with  it  large  quantities  of  sand,  which  covers  the 
roadway  and  fills  up  the  tube.  This  is  an  accident  of  the 
situation,  and  would  not  be  entirely  removeil  even  if  an  over- 
head wire  were  used,  since  the  roadway  would  still  be 
covered  and  the  traffic  impeded  until  the  rails  were  cleared. 
In  the  section  of  the  tramway  along  the  Lytham-road  no 
trouble  whatever  is  experienced  in  the  working. 

At  the  present  time  there  is  in  course  of  construction  a 
branch  lino  about  a  quarter  of  a  mile  long,  connecting  the 
Lytham-road  tramway  with  the  older  line  on  the  sea  front, 
in  which  a  totally  different  type  of  conduit  is  being  used. 
In  the  older  portions  the  bottom  of  the  tube  is  formed  of 
concrete,  the  sides  of  wood,  and  the  top  of  two  channel  irons, 
of  special  section,  filled  in  on  the  upper  sui-faee  with  wood 
blocks,  which  form  part  of  the  street  pavement,  and  bolted 
to  the  top  of  the  "  yokes  "  defining  the  tube ;  the  channel 
irons  are  spaced  iibout  j  in.  apart,  the  gap  between  them 
forming  tho  "  slot  "  through  which  jiasses  the  "  collector  " 
carried  by  the  car  for  conveying  the  electricity  to  the  motors. 
In  the  new  construction  (Mapple's  patent),  the  tube  is  formed 
of  a  cast-iron  trough,  about  16  in.  deep  and  lO^in.  wide, 
cast  in  sections  about  3  ft.  long,  fitting  in  recesses  formed 
in  the  yokes.  The  top  of  the  tube  is  formed  of  channel  irons 
as  before,  but  on  one  side  the  channel  iron  is  cut  up  into  sec- 
tions, each  about  15  ft.  long,  bolted  to  hinged  pieces  fitted 
into  recesses  oji  one  side  of  the  yokes.  These  can  be  lifted  up 
at  any  time,  thus  exposing  the  whole  of  the  interior  jiarts  of 
the  tube,  and  making  readily  accessible  the  conductor  and 
the  insulators  carrying  it.  The  sub-committee  had  every 
opportunity  of  inspecting  this  work,  which  was  fully  ex- 
plained by  Mr.  Mapple.  the  tramways  manager,  and  Mr. 
Nuttall,  and  there  is  no  doubt  that  this  type  of  tube 
will  be  a  great  convenience  under  the  severe  conditions  pre- 
vailing at  Blackpool,  and  will  greatly  facilitate  the  work 
of  keeping  the  tramway  in  proper  working  order.  Most  of 
the  cars  in  nse  arc  constructed  to  carry  thirty-four  passengers, 
hut  in  the  summer,  and  during  times  of  heavy  traffic,  trailing 
cars  are  used  ;  some  new  cars  have  been  constrncted  which 
will  carry  eighty-two  passengers  each. 

[Wa  rcgrot  that  we  are  unable  to  give  a  larger  instalment 
of  this  interesting  report  in  our  present  issue,  but  it  will  be 
continued  next  week.] 
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THE  SANITARY  INSTITUTE. 


SIXTEENTH  ANNUAL  CUNGHESS. 
The  sixtoenth  annual  congroBS  of  the  Sanitaiy  Institute  is 
to  be  held  at   Leeds  next  week,  and  will   last  from  Tacsday 
till  Saturday.     A  very  large  local  committee  has  been  formed, 
of  which  tlie  lord  mayor  of  Leeds  (Sir  James  Kitson,  M.p.)  is 
the  chairman,  and  the  Town  Ilall,  the  Yorkshire  College  and 
other  buildings  have  bei-n  placed  at  the  disposal  of  the  con- 
gress for  meetings.      A  considerable   number   of   delegates, 
representing  the  WarOffico,  county  councils,  count}'  boroughs, 
nrban    district   councils,  sanitary  authorities,    rural   district 
councils,  port  sanitaiy  authorities,  school  boards,  universities, 
Bccioties  and   medical  bodies,  have   been  selected  to  attend. 
No  effort  has  been  spared  at  Leeds  to  secure  that  the  gather- 
ing shall  be  successful,  and  the  Institute  in  London  has  been 
at  work  for  some  time.     The  conncil,  of  which  Sir  Douglas 
Galton  is  chairman,  has  now  almost  completed  the  arrange- 
ments, and  we  are  able  to  give  an  outline  of  tlie  ]iioceeding8. 
The  president  of  the    congress  is  Dr.   Robert   Farquliarson. 
M.I'.,  who  will  deliver  his  inaugural  address  in   tlie  lii>rary  of 
the  Yorkshire  College  at  3  o'clock  on   Tuesday,   September 
1-ith.  The  subject  will  be  "  Some  Defects  on  Modern  Civilisa- 
tion, with  Hints  for  the  Improvement  of  the   Human   Race." 
An  exhibition  of  sanitary  appliances  will  be  opened  in    the 
Camp-road  buildings  in  the  evening  of  the  same   day.     The 
second  day  will  be  occupied  with  a  series  of  conferences,  six 
in  number,  as  follows  :   (1)   On  river  pollution  ;  (2)   of  muni- 
cipal representatives  ;   (.3)  of   medical  officers  of   health;   (4) 
of  municipal  and  county  engineers;  (5)  of  sanitary  inspec- 
tors; and  (6)  of  ladies  on  domestic  hy genie.     In   each  case 
the  president  will  deliver  an  address,  and   papers  will  follow. 
Tho  conference   on  river   pollution  will  bo  presidcil  over  by 
Major  Lamorock   Flower,  sanitary  engineer  to  the  Lee  Con- 
servancy Board.     Among  his  recommendations  will  bo  found 
one  in  favour  of  tlie  creation  of  a  central  inspector  of  sources 
of  water  supply,  and  among  tlio  subjects  to  be  disctissed,  in 
addition  to  the  general  question,  will  be  statutes  relating  to 
river  pollution  and  the  purilication  of  trade  effluents. 

The  conference  of  municipal  representatives  will  be  pre- 
sided over  by  Mr.  Councillor  B.  Wormerslcy,  chairman  of  the 
Leeds  Sanitary  Committee,  whose  opening  address  will  be 
local  and  historical.  Papers  will  he  read  in  this  section  deal- 
ing with  such  subjects  as  church  and  sanitation,  working-class 
dwellings  in  Belfast,  the  influence  of  the  example  of  large 
towns  on  tho  sanitary  progress  of  their  small  neighbinirs,  and 
the  question  as  to  whether  manure,  stable  and  cow-shed 
litter  ought  to  be  collected  at  the  public  or  jirivato  expense. 
Dr.  Edward  Seaton  will  preside  over  the  conference  of  mcdi- 
cal  officers  of  health,  who  will  discuss,  among  other  subjects, 
tenemented  buildings  and  duties  on  inhabited  house.s,  the 
Munich  slaughter  house  and  cattle  market  and  rural  sanitary 
administration.  Dr.  Sykos,  St.  Pancras,  will  contribute  a 
paper  on  the  subject  of  artisan  dwellings  as  affected  by  cus- 
toms and  inland  revenue  Acts.  The  conference  of  innnicipal 
and  county  engineers  will  be  presided  over  by  Mr.  T.  Hewson, 
borough  engineer  of  Leeds,  the  secretaries  being  Mr.  Dearden, 
Dewsbury,  and  Mr.  T.  W.  Stainthorpe,  Eston,  with  Mr.  C. 
Mason,  St.  Martin-in-the-Fields.  as  recording  secretary.  The 
vice-presidents  of  tho  conference  are  Sir  A.  R.  Binnio  and 
Messrs.  J.  C.  Brotland,  J.  H.  Cox,  A.  Creer,  T.  de  Courcy 
Meade,  E.  R.  S.  Escott  and  A.  B.  McDonald.  Papers  have 
been  promised  dealing  with  the  disadvantages  and  dangers 
of  combined  drainage,  sanitary  aspects  of  wood  jiavement, 
arrangements  for  dealing  with  refuse  and  slops  in  mining 
villages,  storm  water  and  sewage  purification.  Tho  sanitary 
inspectors  will  bo  presided  over  by  Mr.  Peter  Fyfo,  chief 
sanitary  inspector  at  Glasgow,  and  the  ladies'  conference  on 
domestic  hygiene  will  tneefc  under  Mrs.  Fawkes. 

Tho  three  sections  into  which  the  congress,  apart  from  the 
special  conferences  mentioned  above  is  divided,  begin  their 
work  on  Thursday  and  continued  it  on  Friday.  The  sections  are 
— (1)  Sanitary  Science  and  Preventive  Medicine  ;  (2)  En- 
gineeriug  and  Architecture  ;  and  (3)  Chemistry,  Meteorology 
and  Geology.  \Vator  supplies  for  riu-al  districts  and  their 
protection  from  pollution,  and  tho  disposal  of  sewage  in  estu- 
aries, are  two  of  the  subjects  to  bo  di.scussed  in  Sec.  1.,  over 
whiclx  Mr.  Pridgiu  Toale  will  preside.  Sec.  U.  will  be  opened 
with  an  address  from  tho  president,  Mr.  Lewis  Angell.and  the 
following  subjects  will  be  introduced  for  discussion  ; — Piu'ifi- 
cation  of  sewage,  scientific  basis  of  sewage  disposal,  disposal 
of  slop  and  excreta  in  rural  districts,  tho  septic  system  of 
sewage  treatment,  fever  hospital  construction,  tho  purification 
of  sowage  by  fdtrntion  through  coal,  tho  application  of  recent 
researches  in  sewage  purilication,  baths  and  wash-houses,  the 
baths  at  Harrcgate,  and  tho  housing  of  tho  working  classes  in 
Leeds.  Sec.  III.  will  bo  presided  over  by  Mr.W.  Whittakor, 
who  in  the  course  of  his  opening  address  will  offer  suggestions 
about  federation  for  water  supply.  Tho  paper  promised  will 
deal  with  the  following  snbjects  :  Air  pollution  in  towns,  water 
supply  from  wells,  geology  of  Leeds  and  dislrict,  with  special 
reference  to  the  water-benring  strata  and  tho  action  of  moor- 
land water  on  lead  and  its  prevention.  On  Thursday  the 
lecture  to  tho  congress  in  the  Albert  Hall  will  bo  given  by 
Mr.  H.  Percy  Boalnois,  oiiy  cngineerof  Liverpool,  and  will  be 
entitled  "  Some  Sanitary  Advaoces  itt  Municipal  Engineer- 
fnf.''  The  eongreig  ivill  conoltids  with  a  lectnr*  by  Mr.  Pliilip 


Boobbyer,  medical  officer  of  health,  Nottingham,  on  the  essen- 
tials of  popular  hygiene.  The  sanitary  exhibition  will  remain 
open  until  October  9th. 


RIVER    THAMES    IMPROVEMENTS. 


PROPOSED  NEW  WEIR  AND  LOCK  BELOW  PUTXEY 
BRIDGE. 
In  another  column  we  refer  to  some  of  tho  general  features 
of  this  question,  and  mention  that  a  report  on  the  subject 
had  been  Bubmittod  to  the  Hammersmitli  Vestry  by  Mr.  E. 
Pritchard,  M.i.c.E.,  of  Victoria-Street,  Westminster,  imd  of 
Birmingham.  Some  time  ago  Mr.  Pritchard  was  instructed 
by  the  vestry  to  inspect  and  reportron  the  liest  position  for 
the  new  lock,  the  depth  of  water  that  would  be  maintained 
at  various  points  on  the  river  between  Richmond  and  Putney, 
the  probable  effects  on  navigation  and  on  each  irf  tho  riparian 
districts,  and  tho  estimated  cost. 

Mr.    Pritchard  has  reported  that   iiispectionB  and   copies 
were    made  of  the    ihiily   tidiil   observations  at    Richmond, 
.'>iraiul-on-the-Green,  Chelstfa,  Lambeth  and  London  bridge, 
which  had  been  taken  from  June  1,  1890,  to  Juno  30,   1897. 
Records  were  also  obtained  of  the  rainfall  at  Oxford  in  the 
Thames  watershed  for  the  same  jteriod  of  seven  years.     In 
addition  to  which  a  copy  of  a  report  by  Mr.  Edgar  Shand,  ad- 
dressed to  the   Thames  (Western)  Imjirovement  Committee, 
containing  tho  I'csults  of  s(uindings  and  other  observations 
made  during  May  of  this  j'car,  was  consulted.     Personal  in- 
spections of  the  districts  of  Fulham,  Hammersmith,  Brent- 
ford, Chiswick  and   Islcworth,  on  the  Middlesex  side,  and  of 
Putney,  Barnes,  Mortlake,  Kew  and  Richmond,  on  the  .Surrey 
side  of  the  Thames,  were  also  made,  and  information  was  ob- 
tained from  steamboat  captains,  lock-keepers,  bargemen,  and 
watermen.     From  tho  seven  years'  tidal  observations  it  was 
clear,  the  report  says,  that  tho  surface  levels  of  the  river  be- 
tween   Richmond    and    Slrand-oi>the-Greeu   were    steadily 
receding,  while  down  at  Lambeth  tho  decrease  in  tho  flow  at 
low  tide  was  inappreciable.     The  result  of  these  observations 
showed    tho  necessity  of  a  weir  near  Putney,  and  the  best 
place  for    it  would  be  from  the   Broomhotise,  Dock-lane,  to 
land  directly  opposite   on   the    Wandsworth   side.     At   this 
point  it  was  proposed  to  hold  the  water  back  6  ft.  above  low 
water   springs,   which  represented   1.92  ft.    above    ordnance 
datum.  The  bed  of  the  river  at  this  point  was  12.10  ordnance 
datum.     This  gave  the  depth  of  water  as  a  minimum  in  the 
gut   between  7ft.  and  8ft.   during  low  -water  springs;   the 
depth  on  the  up-stream  side  of  the  slnices  would  be,  of  course, 
6  ft.  with  the  sluices  down.     Tho  plans  contemplated  a  depth 
of  sluices  of  14  ft.,  which  would  enable  a  greater  depth  than 
6  ft.  of  water  being  held  back,  constituting  an  overplus  which 
might  profitably  be  discharged  during  the  period  of  dead  low 
water. 

As  regarded  the  working  capacity  of  the  proposed  improre- 
nient,  provisions  were  made  for  the  construction  on  the 
Middlesex  side  of  two  locks,  one  a  continimtion  of  tho  other; 
the  upper,  or  smaller,  look  (80  ft.  by  27  ft.)  permitting 
smaller  craft  passing  through  without  the  delay  necessary  to 
fill  the  whole  length  of  the  larger  lock;  whilst  tho  lower,  or 
primary,  lock  would  be  270  ft.  in  length  by  37  ft.  in  width  and 
a  corresponding  depth.  The  larger  lock  was  estimated  to 
accommodate  one  tug  and  six  barges  at  one  time.  The  placing 
of  a  lock  at  Wandsworth  would  have  some  slight  effect  npon 
the  navigation  of  single  barges  going  up  and  down  on  the 
tides,  but  the  enormous  advantages  of  craft  of  all  kinds  being 
able  to  pass  at  all  times  would  more  than  .compensate  for 
this.  Careful  inquiries  at  Richmond  and  Twickenham  had 
failed  to  show  that  the  erection  of  the  Richmond  lock  had 
caused  any  damage,  while  the  improvement  in  the  value  of 
property  had  been  very  great.  The  question  of  the  cost  had 
been  carefully  gone  into,  ono  provisional  offer  having  been 
received.  It  was  estimated  that  the  whole  of  tlie  work  might 
be  executed  for  a  sum  set  down  as,  approximately,  £250,000. 
The  construction  would  occupy  between  three  and  four  years. 


An  Award  for  Valves.-  At  the  Victorian  Sanitary  Kxhibi- 
tion,  Messrs.  lleiny  I'ouolly  &  Co.,  of  42  Hampstead-i-oad, 
London,  N.W.,  obtained  the  highest  awiu'd  for  the  Trotts 
patent  valves,  of  which  they  are  the  sole  proprietors.  The 
Trotts  patent  bath  valves  are  worked  with  a  lever  handle, 
and  operate  so  as  to  open  either  hot  or  cold  water,  or  both, 
simultaneously.  They  m-o  now  being  fitted  to  the  Kensal 
Green  baths. 

ADVERTISEMENTS  ' 

Received  Too  Lato  for  ClanBlflcntion. 

WANTED.— ."i-in.  "Y"  Theodolite,  with  tripod 
complete,  in  working  ortler  and  by  gooil  maker ;  also 
set  of  three  Spring  Bows. — W.  Bnr,  surveyor,  S4  Northgato- 
strcet.  Chester.  

ADVERTISER  (twonty-one),  well  educated,  with 
good  knowledge  of  surveying  and  road-making,  requires 
situation  as  Surveyor's  Assistant.  Good  testimonials. — Apply 
"  W.  E.,"  office  of  Thi  SrsTETOK, 
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Municipal  Work  in  Progress  and  Projected. 


There  is  still  very  little  to  record  in  regard  to  the  metro- 
polis, but  it  will  he  seen  that  Paddiiigton  and  St.  Pancras 
Vestries  ai'e  about  to  undertake  some  extensive  wood  paving 
worts.  From  the  provinces  we  have  important  news  items 
relating  to  Cambridge,  Hanley,  Leeds,  Manchester,  Salford, 
Halifax,  Desborough  and  Warminster. 

METROPOLITAN    AUTHORITIES. 

VESTRIES   AND    DISTRICT   BOARDS. 

Paddingrton. — The  vestry  have  Japplied  to  the  London 
C'onnty  Council  for  sanction  to  a  loan  of  £12,000,  to  admit  of 
extended  road  paving  with  Australian  hard  wood  instead  of 
the  Swedish  deal  blocks  hitherto  used,  the  former,  though 
the  initial  cost  is  greater,  being  found  more  economical  in 
the  long  run  on  account  of  greater  durability. 

Poplar. — The  foundation  stone  of  the  new  refuse  de- 
structor now  being  erected  for  the  district  board  at  the 
Glaucus-street  depot  at  Bromley  was  laid  by  the  chairman 
of  the  Dust  Destruction  Committee,  Mr.  W.  Clarkson,  on  the 
31st  ult. 

St.  Pancras. — In  response  to  a  memorial  signed  by  a 
number  of  omnibus  drivers,  the  vestry  have  resolved  to 
repave  a  certain  portion  of  Euston-road  between  Gower- 
street  station  and  St.  Pancras  church,  at  an  estimated  cost 
of  £4,828.  On  the  recommendation  of  the  Works  Com- 
mittee it  has  also  been  decided  to  repave  the  portion  of 
Seaton-street  lying  between  Stanhope-street  and  Hampstead- 
road  -with  asphalte,  at  an  estimated  cost  of  £588.  Tlie 
following  motion  has  been  referred  to  the  Destructor  Com- 
mittee :  "  That  the  vestry  authorise  the  expenditure  of  a 
sum  not  exceeding  £200  for  the  alteration  of  twelve  of  the 
cells  of  the  refuse  destructor  in  King's-road  in  the  same 
manner  as  the  cells  on  the  east  side  have  been  recently 
reconstructed,  so  as  to  make  the  destructor  more  efficient  for 
the  purpose  for  which  it  was  designed,  and  that  the  said 
work  be  carried  out  under  the  direction  of  Mr.  Morley,  the 
manager." 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

East  SufFOIki — At  the  last  quarterly  meeting  of  the  council 
letters  from  the  Lexden  and  Winstree  Kural  District  Council 
and  the  parish  council  of  Stratford  St.  Mary,  drawing  atten- 
tion to  the  condition  of  Dedham  bridge,  were,  after  some  dis- 
cussion, referred  to  the  Roads  and  Bridges  Committee  for 
consideration. — It  was  uuanimously  decided  to  contribute  a 
sum  of  £20  towards  the  cost  of  rebuilding  Rose-lane  bridge, 
Palgrave. 

MUNICIPAL  CORPORATIONS. 

Batley. — For  some  months  the  provision  of  a  public  park 
has  been  under  consideration,  and  subscriptions  of  a  suffi- 
cient amount  not  being  forthcoming,  the  matter  was  left  in 
the  hands  of  the  town  council.  This  body  had  the  subject 
before  them  at  their  last  monthly  meeting,  and  after  a 
lengthy  discussion  it  was  decided  by  eleven  votes  to  eight 
that  a  park  should  be  provided  out  of  the  public  rates.  A 
sub-committee  has  been  appointed  to  purchase  a  site. 

Blackpool. — At  a  recent  meeting  of  the  General  Purposes 
Committee  the  question  of  substituting  the  overhead  system 
for  the  conduit  sj'stem  now  in  use  in  connection  with  the 
corporation  tramways  was  discussed,  and  in  accordance  with 
the  advice  of  the  borough  electrical  engineer,  who  spoke  of 
the  superiority  of  the  former  over  the  latter  system,  a  reso- 
lution in  favour  of  the  engineer's  scheme  for  effecting  the 
change  was  jiassed. 

Bolton. — Instructions  have  been  given  for  the  necessary 
steps  to  be  taken  for  promoting  in  the  next  session  of  Par- 
liament, a  Bill  for  the  extension  of  the  borough  boundaries, 
and  for  obtaining  an  extension  of  the  limits  of  the  urban  dis- 
tricts of  Tnrton  and  Westhoughton,  so  as  to  include  therein 
those  portions  of  the  area  of  the  Bolton  Rural  District  which 
will  not  bo  added  to  the  borongh. 

Bournemouth, — The  cotmcil  "have  decided  to  make  an  ap- 
plication fur  sanction  to  a  loan  of  £13,000  for  tlie  purchase 
of  certain  ground,  known  as  the  "Horseshoe,"  which  it  is  pro- 
posed to  acquire  for  the  purpose  of  municipal  buildings  and 
pnblic  pleasure  gi'ounds. 

Brighouse.— The  question  of  providing  a  refuse  destructor, 
to  bo  used  for  raising  steam  for  the  supply  of  electricity, 
formeil  the  Bubjectof  discussion  atarecent  meeting  of  a  com- 
mittee of  the  council. 

Brighton. — in  a  special  report  the  Works  Committee,  at 
a  receiil  nu-eting  of  the  council,  snbmitlcd  tenders  which 
they  had  received  for  the  erection  of  groynes  and  other 
works  in  connection  therewith  upon  the  foreshore  at  Maderia- 
road.  They  were  as  follows :  Pedrette  &  Co.,  London, 
£15,282;  J.  Parsons  &  Sons,  Hove,  £12,500;  B.  Cooke  &  Co., 
London,  £11,8-11.  The  committee  recommended  that  the 
offer  of  Messrs.  B.  Cooko  &  Co.  be  accepted  for  the  execu- 


tion of  the  works  in  accordance  with  the  specification  prepared 
by  the  borough  surveyor.  The  report  was  adopted  without 
discussion. — Sanction  has  been  received  from  the  Local 
Government  Board  to  a  loan  of  £i  ,320  for  the  purpose  of  lay- 
ing  out  pleasure  grounds,  &c. 

Burnley. — The  council  are  considering  a  proposal  to  make 
an  application  for  sanction  to  a  loan  of  £10,000  for  the  pur- 
chase of  gas  meters. 

Cambridge. — On  the  recommendation  of  the  Paving  Com- 
mittee it  was  decided,  at  a  recent  meeting  of  the  council,  to 
carry  out  a  number  of  works  of  wood  paving,  at  a  cost  of 
£16,000.  Australian  hardwood  is  to  be  used.  When  the 
subject  came  up  for  discussion  an  amendment  was  moved  to 
refer  the  question  back  on  thegi'ound  of  the  alleged  ill-success 
of  wood  paving  at  Peterborough,  bnt  on  a  division  this  was 
defeated  by  sixteen  votes  to  eight. 

Canterbury. — In  accordance  with  the  recommendation  of 
the  Sanatorium  Committee,  the  council  recently  decided  to 
accept  the  tender  of  Messrs.  Court  Brothers,  at  £686,  for  the 
furnishing  of  the  sanatorium  according  to  the  survevor'fl 
specification. 

Colchester. — The  roads  and  drainage  committee  recently 
presented  a  rejiort  stating  that  plans,  specifications  and  esti- 
mates for  tlie  making-upof  Winchester  and  Canterbury  roads 
and  Albion  and  Myrtle  groves  had  been  approved,  and  recom- 
mending that  the  usual  notices  be  served  on  the  frontagers  ; 
and,  further,  that  a  proposal,  with  plans  and  estimates,  setting 
forth  the  necessity  of  paving  with  cement  or  tar  a  section  of 
the  footpath  on  the  north  side  of  Lexden-road  be  forwarded 
to  the  county  council.  Also  that  an  offer  had  been  made  on 
behalf  of  the  owners  of  the  Rookery  estate  agreeing  to  accept 
a  sum  of  £300  for  the  land  required  for  widening  Abbeygate- 
street,  and  recommending  the  coimcil  to  make  a  final  offer  of 
£2.50.  The  report  was  adopted. — The  report  of  the  Water- 
works Committee  recommending  that  the  tender  of  the 
Staveley  Coal  and  Iron  Companv,  Limited,  for  the  supply  of 
cast-iron  pipes  and  connections  for  twelve  months  be  accepted, 
has  been  adopted. — It  was  decided  to  sanction  an  expenditure 
of  £110  for  the  conversion  of  a  basement  at  the  Essex  lunatic 
asylum  into  a  day-room  for  thirty  female  patients. 

Conway. — The  borough  surveyor,  Mr.  T.  B.  Farrington,  has 
been  directed  to  prepare  a  report  as  to  the  cost  of  extending 
the  water  main  at  Gyffin  ;  to  prepare  estimates  for  the  con- 
struction of  footpaths  from  Pensarn  to  Gyffin,  and  from  the 
junction  to  Tywyn;  and  to  invite  tenders  for  the  construc- 
tion of  a  footpath  from  the  Bangor  gateway  to  the  entrance 
to  the  Morfa. 

Crewe. — The  corporation  have  decided  to  make  an  appli- 
cation for  a  further  sum  of  £1,000  for  laying  out  and  fencing 
the  new  recreation  grounds  acquired  to  celebrate  the  jubilee 
year.     This  makes  the  total  loan  £8,700. 

Darwen. — A  committee  havo  decided  to  recommend  the 
council  to  make  an  application  to  the  Local  Government 
Board  for  sanction  to  a  loan  of  £600  for  completing  the  im- 
provements in  School-street.  A  letter  has  been  received  from 
the  board  notifying  that,  as  regards  the  application  for  sanc- 
tion to  a  loan  of  £3u0for  culverting  the  river  on  land  acquired 
for  purposes  of  street  improvement,  the  board  understand 
that  this  land  is  not  now  required  for  such  purposes.  If  this 
is  the  case,  it  appears  to  the  board  that  the  land  in  its  present 
condition  should  be  sold  in  accordance  with  the  provisions  of 
sec.  175  of  the  Public  Health  Act,  1875,  and  that  no  loan 
could  properly  be  sanctioned  for  its  improvement.  The  town 
clerk  was  directed  to  reply  that  the  land  in  question  nil!  be 
required  by  the  corporation  for  future  improvements. 

Derby. — It  has  been  decided  to  make  an  application  for 
sanction  to  a  loan  of  £132  for  the  purchase  of  44  square 
yards  of  land  for  widening  the  Wardwick.  and  also  to  one  of 
£1.53  for  kerbingand  pRving  with  Vilue  bricks  the  Nottingham- 
road  from  the  Plough  inn  to  Robert-street.  The  tender  of 
Messrs.  Goddard,  Massey  &  Warner,  amounting  to  £556,  has 
been  accepted  for  machinery,  &c.,  in  connection  with  the  ex- 
tension of  the  destructor  recently  ordered  by  the  council. 
The  following  resolution  was  sulmiitted  to  the  meeting  and 
carried:  *' That  in  the  opinion  of  this  council  the  time  has 
now  arrived  when  negotiations  should  be  o]iened  w-itli  the 
tramways  company  for  the  purchase  of  their  undertaking." 
An  investigation  will  be  made  by  the  Parliamentory  Com-" 
mittoe,  who  will  prepare  a  report  on  the  matter. 

Doncaster. — Two  new  stands  have  been  erected  on  the 
racecourse  by  the  corporation,  at  »  cost  of  .about  £4,000.  Each 
stand  has  acconiniodtilioii  for  nearly  1,800  persons,  and  there 
are  refreshment -rooms  inside  and  booths  on  the  outside.  The 
plans  were  prepared  by  Mr.  'I'homas  Anelay,  the  borough 
steward,  the  work  being  carried  out  by  Mr.  W.  Anelay,  of 
Sih'cr- street,  Doncaster. 

Douglas. ^The  depntation  which  was  appointed  Eome 
months  ago  by  the  town  council  of  Douglas,  Isle  of  Man,  to 
visit  Paris,  Dresden,  Berlin,  Brussels,  and  other  Continental 
cities,  and  inspect  the  various  systems  of  electric  and  other 
traction  in  use,  has  issued  its  report,  which  takes  the  form  of 
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a  very  interesting  and  exhaustivo  pamphlet.  After  doalinf; 
with  the  various  systems,  the  deputation  sums  up  in  favour 
of  the  overhead  electric  trolley  system  for  Douglas  pro- 
menade. A  strong  reason  advanced  in  favour  of  the  adop- 
tion of  tluit  system  is  that  tho  poles  carrying  overhead  wires 
can  also  bo  used  for  the  electric  lightinK  of  tho  town. 

Dover. — The  corporation  electric  tramways  commenced 
running  :it  noon  on  Monday,  tho  firdt  trip  conveying  the 
mayor  and  several  members  of  tho  corporation  from  tho  town 
hall  to  Auckland  and  back.  Tho  system  was  in  thorough 
working  order,  the  oars  running  in  a  satisfactory  manner.  A 
large  number  of  people  turned  out  to  witness  the  opening  run. 
Grantham.— Plans  for  the  alteration  of  an  old  factory, 
■which  is  intended  to  bo  used  as  a  technical  institute,  have 
been  provisionally  njiproved  by  tho  Science  and  .Art  IJepart. 
mcnt.  Tho  tender  of  Messrs.  Walker  Bros,  .t  Parks,  at  dtSoT, 
has  been  accepted  for  the  work,  which  is  to  bo  completed  by 
December  1st  next. 

Halifax. — The  question  of  carrying  out  several  works  of 
extension  at  tho  gasworks  i.s  being  considered  by  the  town 
council,  who  contemplate  spending  between  JE30,(XKJ  and 
£40,(X)(i.  Tenders  have  already  been  opened  for  tho  erection 
of  a  carbnrctted  water-gas  plant,  bnt  the  linal  selection  has 
been  deferred. 

Hanley. — At  a  recent  meeting  of  the  town  council  it  was 
stated  that  the  sanction  of  the  Local  Government  Board  had 
been  obtained  to  a  loan  of  £.5,000  for  the  purpose  of  improve- 
ments to  the  park. 

Hartlepool.— Three  drinking  fountains  are  shortly  to  be 
erected  in  the  borough. — At  the  last  meeting  the  town  clerk 
announced  that  tho  Act  confirming  the  provisional  order  for 
the  extensioji  of  the  borough  had  been  received. 

Harwich. — Colonel  J.  T.  Marsh,  r.e.,  held  an  inquiry  re- 
cently at  the  Guildhall  into  an  application  for  sanction  to  a 
loan  of  £040  for  works  of  private  street  improvement.  No 
opposition  was  offered  to  the  application. 

Hasllngden. — The  newly-erected  mortuarj',  which  was 
used  for  the  first  time  last  week,  has  been  provided  by  the 
corporation,  and  is  located  at  tho  rear  of  the  muuioipal 
offices.  There  are  two  rooms,  one  being  for  dissecting  pur- 
poses. 

Hastings. — An  inquiry  will  shortly  be  held  respecting  tho 
corporation's  proposal  to  borrow  money  for  the  purchase  of 
the  local  electric  lighting  company's  undertaking.  -V  slight 
opposition  to  the  scheme  is  being  offered. 

Lancaster. — A  navvy  employed  at  the  new  reservoir  which 
the  corporation  are  constructing  at  Bleatarn,  near  Lancaster, 
yesterday  found  in  peat  moss  which  surrounds  the  lake  the 
complete  skeleton  of  a  man,  part  ially  clothed.  In  the  pockets 
were  a  good  silver  watch  bearing  the  name  "  Postlethwaite," 
a  2-ft.  ralo  and  some  copper  coins.  It  is  supposed  to  be  the 
skeleton  of  a  working  man  who  mysteriously  di?a]ipeared 
from  the  district  about  thirty  years  ago. 

Leamington. — The  report  of  Mr.  T.  Newbigging  (the  gas 
expert  appointed  by  tho  corporation),  which  strongly  recom- 
mended tho  purchase  of  the  town  gasworks  at  a  price  of 
£123,000,  has  been,  after  a  long  discussion,  rejected  by  a  large 
majority.  Mr.  Newbigging  attended  the  meeting  of  tho 
council. 

Leeds. — In  a  letter  to  the  city  council  in  regard  to  an 
application  for  sanction  to  borrow  money  for  works  of  woorl 
paving  tho  Local  (iovernment  Board  state  that  they  have  de- 
cided to  comply  with  the  request,  except  as  regards  Park- 
row,  and  give  formal  sanction  to  the  other  loans,  which  amount 
to  £l-7,776.  With  respect  to  Park-row,  the  board  understand 
that  tho  council  have  decided  to  use  wood  jiaving  in  this 
street  instead  of  granite  setts  as  originally  proposed.  They 
have  therefore  deferred  coming  to  a  decision  on  this  part  of 
the  application  until  they  receive  an  amended  estimate  of  tho 
cost  of  the  works  and  a  cojjv  of  a  fresh  resolution  of  the 
council  directing  application  for  sanction  to  borrow  tho  sum 
required. — The  council  have  adopted  a  resolution  suggesting 
the  erection  of  a  covered  building,  to  bo  used  as  a  winter 
garden,  &e.,  on  the  n]iper  jiortion  of  North-street  recreation 
ground,  and  the  borrowing  of  the  money  for  its  construction. 
— It  has  also  been  decided  to  wiilen  Wade-lane  on  the  western 
side  and  Dnncan-street  on  the  north  side.  The  council  have, 
further,  agreed  to  ]iurchase  17.">  scpiare  yards  of  land,  at  f.^ 
per  yard,  for  the  widening  of  Camp-road,  and  to  grant  £32.5 
for  the  works  connected  with  the  improvement. 

Liverpool. — A  committeo  have  been  nnthoriscd  to  obtain 
tenders  fur  the  erection  of  the  (iroposed  extension  of  the 
museum  buildings  ami  technical  school. — It  has  also  been  de- 
cided to  sanction  an  application  to  Parliament  for  powei  to 
close  St.  Mary's  cemetery,  Walton-road,  Kirkilale;  the  Necro- 
polis, or  Low-hill  geiif-ral  ccnuMery  ;  St.  George's  ehurelivard, 
Evcrton ;  St.  Mary's  churchyard,  Kdge-hill ;  St.  Michael's 
churchyard ;  and  St.  James's  churchyard,  Toxteth.  The 
council  a]iproved  of  a  recommendation  of  tho  Waterworks 
Committee  to  purchase  a  piece  of  land  at  Rivington,  com- 
prising 1,759  acres,  with  dwellings,  at  a  cost  of  £36,000.  It 
was  explained  that  it  was  necessary  to  obtain  the  whole  of 
the  watershed  area  for  substantial  reasons. — Tho  Tramwavs 


Committee  have  been  authorised  to  take  into  consideration 
the  hours  of  labour  of  the  employees  in  their  department,  with 
a  view^  to  rearrangement  and  reduction,  and  also  with  tho 
view  to  securing  to  such  employes  regular  meal  times.  Tho 
actual  transfer  of  the  tramways  took  place  last  week,  althoosh 
the  system  became  tho  property  of  the  corporation  about  six 
months  ag.i.  They  have  now  taken  the  management  into 
their  own  hands,  but,  in  accordance  with  arrangement,  the 
directors  of  the  company  will  give  assistance  and  adricB  until 
such  time  as  the  municipal  body  have  a  thorough  grasp  of  tho 
working  of  the  system.  ■ 

Llanelly. — The  reconstruction  of  the  sea  embankment  baa 
been  dei  ided  upon  by  the  town  council.  Tho  cojt  of  tho 
work  is  estimated  at  £3,818. 

Manchester. — The  sewage  scheme  of  the  Rivers  Com. 
mitieo,  which  includes  the  making  of  a  culvert  16  miles  long, 
from  tho  works  at  Davyhulme  to  the  estuary  of  tho  Mersey, 
was  approved  by  the  city  council  at  their  last  meeting.     The 

estimateil  total  cost  of  the  work  is  £258,000. 

Newcastle.  At  last  week's  meeting  of  the  town  council 
tho  mayor,  on  behalf  of  the  city,  expressed  gratitude  to  and 
esteem  of  Mr.  John  Hall  for  his  generous  offer  to  build  and 
furnish  a  new  infirmary,  at  a  cost  of  £100,000. — On  tho  re- 
commendation of  the  Finance  Committee  it  was  decided  to 
make  an  application  for  sanction  to  a  loan  of  £1,(303  towards 
the  cost  of  lighting,  heating,  ventilating  and  improving  the 
town  hall. — As  the  result  of  a  conference  with  the  tramway 
company,  the  council  decided  to  bear  half  the  cost  (about 
£H3)  of  constructing  additional  passing  places  on  the  system. 
. — After  a  short  discussion  it  was  decided  that  the  street  im- 
provement scheme  developed  by  a  committee  should,  on 
account  of  its  important  and  extensive  character,  be  ad- 
journed till  a  special  meeting. — Discussion  on  the  following 
resolution  will  take  place  at  the  next  meeting  of  the  conncil : 
"  That  this  conncil  hereby  resolve  that,  after  the  expiry  of 
the  present  tramway  lease,  or  sooner  if  so  arranged  by  this 
conncil,  the  tramway  service  shall  be  undertaken  by  tho 
municipality,  under  the  direction  of  a  special  committee  to  bo 
elected  by  this  council,  and  tho  said  committee  shall  employ 
a  manager  or  managers.  Further,  that  for  this  purpose 
Parliamentary  powers  be  obtained,  and  that  the  new  Tram, 
way  Committee  are  hereby  instructed  to  frame  their  scheme 
upon  these  lines." 

Ramsgate. — On  the  recommendation  of  the  works  com- 
mittee it  was  agreed,  at  the  last  meeting  of  the  connoil,  to 
pave  the  carriageway  of  Albion-hill  with  York  stone  setts,  at 
an  estimated  cost  of  £221. 

Rochdale. — The  town  council  recently  adopted  the  report 
of  Mr.  Iv  M.  Lacey  on  tho  proposed  electric  supply  works. 

ROtherham. — A  special  meeting  of  the  town  conncil  was 

held  recently  to  consider  the  advisability  of  applying  to  the 
Board  of  Trade  for  a  provisional  order  em[>owering  them  to 
supply  electricity  for  lighting  and  other  purposes  within  the 
district,  and  to  pass  such  resolutions  in  connection  therewith 
as  might  be  thought  proper.  A  resolution  agreeing  to  make 
the  application  was  passed  unanimously. — It  has  been  pro- 
posed that  the  formal  opening  of  the  new  police  courts  should 
be  deferred  until  tho  reconstruction  of  the  council  hall  has 
been  completed. 

Salford. — The  site  of  the  infantry  barracks  in  Regent's- 
road,  which  covers  a  space  of  30,000  square  yards,  has  been 
offered  for  sale  to  the  corporation,  at  a  price  of  £40,000,  for 
the  imri)Oses  of  a  recreation  ground.  It  is  considered  ex- 
tremely doubtful  whether  the  council  will  decide  to  make  the 
purchase. — It  has  been  decided  to  make  an  application  for 
sanction  to  a  loan  of  £10,0(X)  for  the  purposes  of  an  addition 
to  the  corporation  electric  supply  works. 

Southampton. — The  mayor  recently  accepte<l,  on  behalf 

of  the  town,  a  drinking  fountain  and  travellers'  rest  and  site, 
situated  on  the  eastern  boundaries  of  tho  borough,  from  Sir 
Samuel  Montague,  M.r. 

Swansea. — .A.  Local  Government  Board  inquiry  has  been 
held  into  an  application  of  the  corporation  for  permission  to 
grant  a  ninety-nine  years'  lease  of  certain  property  in 
Burrow's-place  to  a  business  firm. 

Totnes. — Instructions  have  been  issued  by  the  corponition 
for  an  application  to  be  made  for  an  electric  lighting  pro- 
visional order. 

Wrexham. —.\t  the  Inst  meeting  tho  town  council  adopted 
a  motion  o.'(|>ressing  their  regret  that  the  terms  of  the  last 
letter  from  the  Market  Hall  Company  on  tho  question  of 
])rice  (£56,t>K))  were  such  as  to  iirtx'lude  the  council  from 
further  negotiations  for  tho  luiri'hase  of  the  undertaking.  A 
copy  of  the  resolntion  has  been  sent  to  (lw»  companv,  with 
the  expression  of  a  hope  that  the  matter  need  not  bo  con- 
sidered finally  closed. — A  communication  was  received  from 
the  Local  Government  Board  stating  that  they  mnst  defer 
their  decision  upon  the  application  of  tho  town  council  to 
borrow  £8,200  for  tho  purchase  of  tho  Willow  Brewery  for 
public  baths  and  other  purposes  until  they  were  furnished 
with  an  approximate  estimate,  as  asked  for  in  a  previous 
letter.  Instructions  have  now  been  gi\-en  for  the  necessary 
estimate  to  bo  prepared. 


294 


THE    SURVEYOR   AND  MUNICIPAL 


[Septembee  10, 1897. 


URBAN   DISTRICT   COUNCILS. 

Barking. — An  application  will  shortly  be  made  for  sanc- 
tion to  a  loan  of  £15,000  for  the  carrying  out  of  a  scheme 
for  the  public  lighting  of  the  town  by  electricity. 

Beeston. — The  Highway  and  Lighting  Committee  of  the 
council  are  at  present  conferring  with  Mr.  Chester,  the 
Xottiugham  gas  manager,  on  the  question  of  using  incan- 
descent lamps  for  street  lighting,  and  will  report  shortly.  The 
council  have  adopted  a  recommendation  of  this  committee — 
that  a  uniform  rate  of  2s.  per  1,000  ft_.  of  gas  should  bo  asked 
for.  At  present  4d.  per  1,000  ft.  more  is  charged  for  gas  used 
for  pumping  at  the  sewage  farm  than  for  public  lighting.  It 
has  also  been  decided  to  make  an  application  to  the  Local 
Government  Boaed  for  sanction  to  a  loan  of  £200  for  the 
furnishing  of  the  new  oonncil  oiEces. 

BerwICk.^A  penalty  of  10s.  was  recently  imposed  on  the 
North-Easteru  Railway  Company  for  contravening  the  by- 
laws bv  erecting  workmen's  cottages  at  Cornhill  without  first 
depositing  plans  with  the  council.  In  compliance  with  a 
request  the  Bench  stated  a  case  for  the  Higher  Court. 

Bridlingrton.  —  The  council  have  decided  to  instruct  the 
surveyor,  Mr.  R.  R.  Brown,  to  prepare  a  plan  for  a  subway 
under  the  railway  on  the  Quay-road,  to  take  the  place  of  the 
existing  level  crossing. 

Cirencester. — The  works  of  the  water  company  have  now 
become  the  property  of  the  council,  and  at  a  recent  meeting 
the  chairman  suggested  that  the  committee  should  ari'ange 
for  the  future  working  of  the  undertaking,  and  report.  This 
was  agreed  to. 

Clacton. — A  report  with  reference  to  the  sea  defence  and 
cliff  protection  works  was  submitted  at  the  last  meeting  of 
the  council  by  Mr.  W.  H.  Radford.  He  advised  that  to 
remedy  the  existing  evil  the  Sea  Wall  Commissioners  must 
take  steps  to  raise  the  beach  and  protect  the  foot  of  the  cliffs, 
and  the  council  on  their  part  must  take  effectual  steps  to  pre- 
vent the  access  of  land  water  to  the  clay.  He  recommended 
the  council  to  carry  out  the  works  gradually,  and  observe  the 
effect  before  spending  further  sums.  The  consideration  of 
the  report  was  adjourned.  Mr.  A.  R.  Robinson,  the  surveyor, 
reported  the  completion  of  the  sea-water  provisional  scheme 
to  the  council.  Pumping  was  commenced  on  the  12th  ult. 
Up  to  the  evening  of  the  24th  August  160,000  gallons  of 
water  had  been  raised,  being  144,000  gallons  for  street  water- 
ing and  16,000  gallons  for  sewer  flushing.  The  cost  of  pump- 
ing is  about  3d.  per  1.000  gallons,  and  the  cost  of  distributing 
on  the  roads  is  Is.  6d.  per  1,000  gallons.  It  is  hoped  when 
more  stand-pipes  are  fixed  to  reduce  the  cost  of  street  water, 
ing  to  .about  Is.  per  1,000  gallons.  As  the  contracts  for  the 
provisional  scheme  are  generally  higher  than  the  sm'veyor's 
estimate,  it  will  be  necessary  for  the  amount  of  the  proposed 
loan  to  be  increased  from  £2,800  to  £3,350.  It  was  decided 
to  adopt  a  report  of  the  special  committee  on  the  result  of 
the  measures  taken  to  test  the  quantity  of  water  supplied  by 
the  company,  and  it  was  gratifying  to  find  that  there  had  not 
been  a  single  complaint  as  to  insufficiency  of  water. 

DesbOrOUg'h. — A  Local  Government  Board  in(iuiry  has 
been  held  into  an  application  for  sanction  to  a  loan  of  £7,085 
for  the  purposes  of  water  supply  for  the  parish.  A  slight 
opposition  was  offered  to  the  scheme.  At  the  conclusion  of 
the  proceedings  the  inspector  examined  the  plans  of  the  pro- 
posed works,  pumping  place  and  site,  which  were  presented 
by  the  engineer. 

Felixstowe. — On  the  recommendation  of  the  General  Pur- 
poses Committee  it  was  decided,  at  the  council's  last  monthly 
meeting,  to  accept  the  tender  of  Mr.  Banyard,  at  £1,788,  for 
the  erection  of  a  shelter  and  lavatories. — 'fhe  Private  Streets 
Improvements  Committee  have  recommended  the  council  to 
undertake  the  work  of  private  street  improvements — in  the 
way  of  purchasing  material,  employing  labour,  &c. — them- 
selves, and  to  empower  them  (the  committee)  to  obtain  ten- 
ders for  materials. 

Fleetwood. — The  council  have  sold  their  provisional  order 
for  electric  lighting  to  the  Fleetwood  and  District  Electric 
Light  and  Power  Syndicate,  Limited,  for  the  sum  of  £100. 
This  amount  covers  the  cost  the  council  were  put  to  in  obtain- 
ing till'  ord'M-. 

Harrington. — Negotiations  have  opened  between  the  coun- 
cil and  the  gas  company  with  regard  to  the  proposal  to  muni- 
cipalise the  undertaking.  The  sum  demanded  by  the  com- 
pany as  purchase  money  is,  however,  considered  by  the  council 
to  be  preposterous. 

Heanor.— Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  of  £2,000  for  the  execution  of  certain  experi- 
mental works  of  water  supply. — The  question  of  taking  steps 
to  obtain  electric  lighting  powers  was  under  discussion  at  the 
last  meeting  of  the  council. 

Kirkleatham. — It  is  stated  that  the  working  of  the  water 
undertaking  for  the  year  is  most  satisfactory,  and  shows  a 
deficit  of  only  £68.  Two  years  ago  the  loss  amounted  to 
over  .i;2r)0,  and  last  year  the  deficit  was  £164. 

Mountain  Ash. — A  letter  has  been  received  from  the  Local 
Government  Board  authorising  a  loan  of  £1,720  for  the  pur- 
pones  of  improvements  in  the  Victoria  pleasure  grounds, 


New  Barnet. — An  inquiry  was  held  recently  by  the  Local 
Government  Board  respecting  an  application  for  sanction  to 
a  loan  of  £6,250  for  paWng  and  other  purposes. 

North  WalSham.— Lord  Suffield  has  been  asked  to  name 
a  price  for  half  an  acre  of  land  belonging  to  him  which  the 
council  require  for  waterworks  purposes. 

Oakworth. — The  council  have  decided  to  accept  an  offer 
of  land  from  Colonel  Sudgen  for  the  purpose  of  road  improve- 
ment on  condition  that  the  Haworth  Urban  District  Council 
also  accept  the  offer  and  agree  to  contribute  towards  the  cost 
of  the  work— ri0.,  £400. 

Ripley. — (in  the  recommendation  of  the  Survey  Committee 
it  has  been  decided  to  carry  out  a  number  of  repairs  in  Vic- 
toria-street, at  an  estimated  cost  of  £165. — The  surveyor  has 
received  instructions  to  obtain  925  tons  of  cinders  and  500 
tons  of  dust,  for  repairing  the  roads  in  Central  Ward  during 
the  winter,  and  790  tons  of  cinders  and  480  tons  of  dust  for 
the  outlying  wards. 

RuskingtOn. — At  the  last  meeting  a  letter  was  read  from 
the  Local  Government  Board  notifying  that  a  petition  in 
favour  of  providing  a  proper  water  supply  for  the  parish 
having  been  been  received  by  them,  bearing  the  signatures  of 
Earl  Winchilsea  and  about  fifty  other  leading  residents,  a 
public  inquiry  would  be  held  by  a  Local  Government  Board 
inspector.  It  was  unanimously  resolved  to  appoint  a  com- 
mittee to  oppose  the  construction  of  waterworks,  and  to  ob- 
tain legal  assistance,  the  council  being  of  opinion  that  the 
parish  ivas  already  well  supplied  with  good  water. 

Spalding. — At  a  recent  meeting  of  the  council  it  was  de- 
cided to  build  a  new  retort  house  for  the  gasworks,  at  an 
estimated  cost  of  £2,000.  The  house  is  to  accommodate 
twelve  beds  of  retorts,  of  which  it  is  proposed  at  first  to  put 
in  six.     A  bath-room  for  the  stokers  is  also  to  be  provided. 

Wallasey. — In  accordance  with  a  recommendation  of  the 
Works  Committee,  the  council  have  decided  to  obtain  tenders 
for  the  reconstruction  of  certain  sewers  in  the  town.  Large 
sums  of  money  are  expected  to  be  spent  on  this  work. — It  is 
thought  that  opposition  will  be  made  to  the  scheme  of  the 
Manchester  Corpc>ration  to  take  their  sewage  into  the  Mersey, 

Warminster. — The  council  have  decided  to  make  an  appli- 
cation  for  sanction  to  a  loan  of  £5,000  for  the  cai'rying  out  of 
a  scheme  for  the  dealing  with  sewage  on  the  septic  system. 
If  the  board  refuse  to  allow  this  loan  the  council  will  propose 
a  gra^-itation  scheme. 

West  Bridgford. — At  their  last  monthly  meeting  the  coun- 
cil, after  considering  the  tenders  received  for  the  construction 
of  the  first  section  of  the  Trent  Boulevard,  decided  to  accept 
that  of  Mr.  Barry,  at  £1,000. 

RURAL  DISTRICT  COUNCILS. 

Blackwell. —  The  results  of  tlie  investigations  of  a  sub- 
committee appointed  to  inquire  into  the  question  of  the  short 
supply  of  water  at  Blackwell  and  South  Normanton  have  been 
reported  to  the  council,  who  have  decided  to  request  Mr. 
George  Hodson,  of  Loughborough,  to  supply  a  report  thereon. 
The  special  committee  have  already  been  in  consultation  with 
Mr.  Hodsnn. 

Epsom. — .\  Local  Government  Board  inquiry  was  held 
recently  into  an  application  for  sanction  to  a  loan  of  £2,600 
for  the  purchase  of  certain  property  for  the  purpose  of  muni- 
cipal  buildings,  including  a  refuse  destructor.  A  sum  of  £720 
is  also  required  for  works  of  sewerage  and  £420  for  the  execu- 
tion of  street  improvements. — Messrs.  Beesley  &  Son,  the 
engineers  of  the  Cobham  drainage  scheme,  have  informed  the 
council  that  Mr.  Mansergh  has  approved  of  the  scheme,  but 
was  not  yet  decided  as  to  the  proposed  treatment  of  the  sew- 
age. 

Farnham. — The  amounts  of  the  tenders  received  for  the 
repair  of  Tilfort  bridge  having  considerably  exceeded  the  ex- 
penditure decided  upon  by  the  council,  fresh  tenders  will 
shortly  be  obtained. 

Hayfield. — The  question  of  a  water  supply  for  the  town  is 
occupying  the  attention  of  the  council  at  present,  and  Mr.  H. 
Bancroft  has  advised  on  the  matter. 

St.  Germans. — Plans  of  the  proposed  drainage  scheme  for 
Burratiin  have  been  received  from  Messrs.  .lenkin  &■  Sons, 
engineers,  ^vllo  estimate  the  cost  of  the  work  at  £2,099.  It 
has  been  decided  to  apply  for  power  to  the  Local  Govern- 
ment Board  to  borrow  £2,000  of  this  amount. 

SCOTLAND    AND    IRELAND. 

Belfast. — The  city  council  have  aduptcil  a  report  of  the 
Market  Committee,  which  stated  that  as  additional  covered 
accommodation  i.s  greatly  required  in  the  cattle  market,  the 
committee  have  had  a  plan  prepared  for  roofing  the  portion 
on  the  right-hand  side  of  Main-avenue.  The  estimated  cost 
of  the  work,  which  will  shortly  be  carried  out,  is  £300. 

Dundee.— The  Works  Committee  of  the  harbour  board 
huvo  under  consideration  a  report  by  their  engineer  recom- 
mending aUernative  plans  for  strengthening  the  cattle  jetty 
and  incj'easing  the  shed  accommodation.  One  plan  contem- 
plates the  removal  of  a  portion  of  the  cattle  shed,  the  erection 
of  a  concrete  wall,  the  rebuilding  of  the  timber  wharf,  and 
the  erection  of  a  transit  shed,  at  a  cost  of  £9,200.    The  other 
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proposal  includes  a  portion  of  tho  above  work,  but  the  wharf 
would  be  practically  untouched,  and  an  iron  shed  erected  in- 
stead of  one  of  mnsonrv  and  brickwork.  The  cost  of  the 
latter  pliin  is  put  down  at  £3,300. 

Edinburgh.— In  an  interview  with  tho  Lord  Provost  and 
the  town  clerk,  Mr.  Ilall  Bljth  intimated  that  the  new 
Xorth  bridge,  of  wliich  he  is  the  enjfineer,  wonld  ha  com- 
pleted this  week,  and  that  on  an  early  day  in  tlio  following 
week  it  would  be  ready  for  opening.  At  a  recent  meeting 
of  the  Lord  Provost's  Committee  of  the  town  council  it  was 
definitely  decided  that  the  bridge  should  be  formally  opened 
on  tho  I.'ith  inst.  It  was  resolved  to  ask  the  Lord  I'rovost 
(Sir  Andrew  M'Donald)  to  perform  the  iniiufiural  ceremony, 
and  a  sub-cnmniitlee  was  em|Mnvercd  to  make  tho  necessary 
arrangements.  The  same  roiriMiittee  also  considered  tim 
question  of  the  ri'ljuililing  of  North  liridge-street.  The  whole 
question  is  before  a  sub-committee  for  a  report  tube  prepared 
upon  tlireo  ways  of  dealing  wltli  tho  matter:  (1)  The  cor- 
poration carrying  out  the  work  themselves,  and  disjiosing  of 
the  completed  buildings  j  (2)  fcuiiig  or  selling  the  ground  in 
lots;  or  (3),  feuing  or  selling  it  in  one  lot.  The  sub-com- 
mittee will  meet  on  an  early  date  and  prepare  a  detailed 
report  for  the  consideration  of  tho  full  committee;  but  it 
may  be  mentiiinod  that  a  considerable  majority  of  uiembors 
of  the  latter  body  express  the  view  that  every  effort  should 
be  made  to  realise  the  ground  by  feuing  or  selling  it  in  such 
lots  as  may  bo  found  suitable  and  calculated  to  encourage 
competition  and  so  produce  the  best  return. 

ClaSgrOW. — -\  special  committee  of  the  corporation  have 
ordered  eighty-eight  houses,  wliich  are  considered  to  be  unfit 
for  habitation,  to  be  closetl.  These  include  practically  all  tho 
houses  still  occupied  in  the  Old  Wynd  and  the  larger  part  of 
Meusc-Iane,  two  of  the  worst  streets  in  the  city. 


MUNICIPAL  ENGINEERING  AT  BARROW-IN- 
FURNESS. 


SOME   IMPORTANT  .SCHEMES. 

Considerable  municipal  activity  prevails  at  Barrow-in-Fiir- 
nesB,  more  than  ono  important  scheme  being  either  in  pro- 
gress or  ]u"0Jected.  The  corpor;ition  have  just  conijjieted  an 
extensitin  of  the  4-ft.  outfall  cower  laid  with  cast-iron  pipes 
at  an  inclination  of  1  in  1,700  for  a  distance  l,20()yar(ls  south 
of  Cavendish  dock.  The  work  hiis  been  one  of  considerable 
difficulty,  as  tho  invert  of  the  sewer  is  20  ft.  below  high-water 
level,  the  pipes  being  laid  in  an  open  cut,  which  formerly 
acted  as  the  discharge  channel  from  the  old  outfall.  The 
method  adopted  for  laying  the  pipes  was  to  join  six  or  eight 
lengths  and  flo.at  them  into  position  by  tho  tide,  which  proved 
eminently  successful.  The  work  has  been  in  progress  fur  nearly 
two  years,  and  hasbeen  carried  out  from  designs  by  the  borough 
engineer,  Mr.  W.  H.  Fox,  .\..M.i.r.K.,  the  assistant  engineer  in 
charge  of  the  works  being  Mr.  T.  H.  Bell,  now  of  the  city 
engineer's  office,  Manchester,  and  latterly  Mr.  Chas.  llaynes, 
now  surveyor  to  tho  Milloni  Urban  District  Council.  The 
contractor  for  the  works  was  Mr.  Elijah  W.atts,  of  Barrow  and 
Millom,  and  tho  total  cost  was  £9,U28,  the  engineer's  estimate 
being  £9,2.50. 

An  additional  storage  reservoir  for  the  corporation  at 
Pennington,  9  miles  north-east  of  Barrow,  is  now  rapidly 
approaching  completion.  It  will  have  a  water  area  of  '.li 
acres  and  a  capacity  of  210,(1011,000  gallons.  Tho  bank  is 
20  ft.  wide  at  the  top,  and  has  a  length  of  920  ft.,  the  height 
at  tho  centre  being  70  ft.  The  inner  slope  is  3  to  1  pitched, 
and  tlie  outer  slope  2  to  1.  A  tunnel  outlet  is  provided,  5  ft. 
in  diameter,  driven  in  the  solid.  The  whole  of  tho  work  has 
been  carried  out  from  designs  by  Mr.  Fo.\-,  c.e.,  tho  borough 
engineer.  Mr.  W.  Bradley,  of  Millom,  is  tho  contractor,  and 
thecontractjamount  is  £22,000. 

Application  is  about  to  be  nuido  to  tho  Local  Government 
Board  for  an  exjienditure  of  £30,000  for  the  pur|)Ose  of  an 
electric  lighting  installation.  The  generating  station  will  be 
erected  on  corporation  lanfl  adjoining  tho  i'^urness  Railway, 
from  plans  prepared  by  the  borough  engineer.  Messrs.  Kin- 
caid,  Waller  it  Manville,  of  Westminster,  are  acting  as  elec- 
trical engineers  for  tho  corporation.  Tho  system  adopted  is 
a  combination  of  the  high-tension  continuous  current  trans- 
former system  and  the  low-tension  continuous  current  direct 
Bj'stem.    Tho  corporation  are  also  the  owners  of  the  gasworks. 


The  National  Harbour  at  Dover.— The  selected  list  of 
contractors  who  will  ti'uder  for  tho  construction  of  the 
national  harbour  at  Dover  have  received  an  inliniation  that 
tho  plans  and  specifications  of  the  works  are  ready.  Accord- 
ing to  them  the  tenders  should  be  in  the  hands  of  the  (iovern- 
ment  authorities  in  a  few  weeks  from  the  present  time.  Tho 
work  at  tho  eastern  atid  western  ends  of  the  harbour  will  be 
proceeded  with  simidtaneonsly.  so  as  U)  expedite  the  con- 
struction. Tho  lenglhening  of  the  Admiralty  pier  seaward, 
which  will  form  the  western  arm,  is  to  bo  proceeded  with  at 
once,  as  it  is  necessary  for  tho  protection  of  the  enlarged 
Continonlal  and  commercial  harbour  which  is  being  con- 
structed by  tho  Harbour  Board.  Before  the  eastern  arm  can 
be  commenced  a  considerable  an'.i  of  (ho  foreshore  under  the 
cliffs  is  to  be  reclaimed.' 


QUERIES  AND  REPLIES. 

Sketchft  accompany ing  QuerU*  thould  bt  madt  uparale  on  white  paper 
in  plain  black-ink  linet.    Lelterinj  nrjiguret  tkauld  be  bold  andpUiin. 

101.  Thicltness   of   Walis   for    Domestic    Buiidingrs.— 

■•  Stabilily  wi  ilea  :  I  .Hlupiild  I,,.-  ;;|;i,|  to  h,i\e  your  .•eivice  on 
the  following  points— riz..  What  is  the  usual  custom  in  dis- 
tricts where  the  Model  By-Laws  are  in  force  in  determining 
the  thickness  of  walls  in  buildings  consisting  of  not  more 
than  one  storey.  Is  it  fair  to  apply  By-Law  19  (which  speci- 
fically refers  to  buildings  comprising  not  more  than  two 
storeys)  to  determine  tho  thickness  of  brick  walls  in  a  one- 
storey  pair  of  waterclosets,  about  10ft.  by  .5  ft.  by  7  ft., 
wholly  detached,  or  even  coal  sheds  with  lean-to  roofs? 

This  is  not  a  matter  where  "custom" — if  such  there  be, 
and  which  we  doubt— or  "  fairness"  can  bo  invoked,  but  a 
question  as  to  the  proper  interpretation  to  be  placed  on  a 
particular  by-law.  Clause  19  of  the  Model  Series  of  By-Laws 
as  to  new  streets  and  buildings  provides  that  "every  person 
who  shall  erect  a  new  domestic  building  shall  coostruot 
every  external  wall  and  every  party  wall  of  such  building 
in  accordance  with  the  following  rules,  and  in  cverv  case 
the  thickness  prescribed  shall  be  the  minimuin  thickness 
of  which  any  such  wall  ni.-iy  be  constructed,  Ac.  Rule  A 
of  this  clanso  provides  that  where  the  wall  does  not  exceed 
2.5  ft.  in  height  and  does  not  exceed  30  ft.  in  length,  and 
does  not  comprise  more  than  two  storeys,  it  shall  be  9  in. 
thick  for  its  whole  height,  Ac.  From  this  it  will  be  seen 
Ihat  the  minimum  thickness  of  every  external  wall  and 
every  party  wall  of  a  domestic  building,  whether  one  storey 
or  not,  must  not  be  less  than  9  in.  The  question  then  tnrns 
upon  the  definition  to  bo  placed  on  a  domeslic  building. 
(Jn  referring  to  the"  interpretation  "clause  of  the  by-laws, 
we  find  "  domestic  building"  means  a  dwelling  hoase, or  an 
office  building,  or  other  outbuilding  appurtenant  to  a  dwell- 
ing house,  whether  atlached  thereto  or  not,  or  a  shop,  or 
any  other  building  not  being  a  public  building  or  of  the 
warehouse  class.  From  this  interpretation  we  are  of  opinion 
that  in  both  classes  of  buildings  referred  to  by  our  corre- 
spondent— viz.,  water-closets  and  coal  sheds— the  minimum 
thickness  of  walls  which  can  be  legally  permitted  is  9  in. 

102.  Stone  Bridges,  Bool<  on  the  Construction  of.— 

■'  .Surveyor"  writi  ■- ;  Will  \  ou  kindly  till  inu  ilie  name  of  tho 
best  book  on  stone  bridge  building  y 

There  is  no  modern  book  of  which  we  are  aware  treating 
on  tho  construction  of  stone  bridges.  Spou's  "  Dictionary 
of  Engineering,"  Div.  ii.,  contains  a  good  chapter  on  the 
construction  of  different  forms  of  bridges,  including  those 
in  stone.  Probably,  however,  tho  best  information  to  be 
found  011  the  subject  is  contained  in  Hann  &  Hosking's 
"Theory,  Practice  and  Architecture  of  Bridges — Stone, 
Timber  and  Wire."  The  four  volumes  (royal  S  vo.)  were 
jiublished  between  18-13  and  1850,  at  £7.  Mr.  B.  T.  Batsford, 
tho  well-known  architectural  and  engineering  bookseller  and 
publisher,  94  High  Holborn,  London,  W.C..  has,  we  believe, 
one  or  two  copies,  which  he  catalogues  at  £1  lOs. 

103.  Sewer :  Flooding  of  Cellars :   Damagres.—  Rural 

Sur\cyor  writes  ;  (1)  Can  tr:idu..;incn  cl;iim  compensation  for 
goods  being  damaged  in  cellars  on  account  of  Hooding  of  same 
through  a  heavy  rain  by  water  backing  up  through  the  sewer? 
(2)  And  don't  yon  consider  that  a  9-in.  sower  with  a  gradient 
of  about  1  in  100,  with  only  three  water-closets  connected,  is 
sufficient  to  take  the  surface  water  of  a  street  150  yards  in 
length  ?  (3)  If  the  sower  in  question  should  get  choked  at  a 
manhole— into  which  a  very  large  amount  of  storm  water 
comes — would  not  the  best  remedy  be  to  put  in  a  non-tloo<ling 
valvo  in  connection  with  the  cellar  which  is  subject  to  tho 
flood,  and  also  a  storm-water  overfiow  pipe  from  the  manhole 
mentioned?  If  such  valve  were  put  in,  wonld  the  nuthoritv 
be  compelled  to  pay  for  cost  of  same.  Before  this  sower  was 
put  in  the  premises  wore  connected  to  another  sower,  and  the 
cellars  are  said  to  have  never  been  Hooded  ? 

(1)  Assuming  that  tho  flooding  of  cellar  was  duo  to  an 
extraordinary  storm,  and  that  no  negligence  can  bo  proved 
against  tho  local  authority,  they  would  not.  in  onr  opinion, 
be  liable  for  the  damage  complained  of.  (2)  I'nder  ordi- 
nary circumsiances  wo  are  of  opinion  that  such  a  sewer  as 
that  described  should  be  quite  sufficient  for  the  effectual 
drainage  of  tho  street.  We  think  it  is  very  probable  that 
there  is  sotne  structural  defect  in  tho  sower,  nud  careful 
oxamiiial ion  should  bo  made  to  aseerluin  whether  this  is 
not  the  ease.  (3)  The  |uovision  of  an  overflow  in  llic  man- 
hole wouM  bo  on  advantage  and  is  to  be  recommended. 
But  with  n  properly  cDnstructed  mniihole  on  a  sewer  laid 
at  a  gradient  of  1  in  100  the  choking  of  tho  sower  shonld 
be  an  extremely  raro  occurrence.  Wo  arc  not  informed 
what  is  the  difference  of  level  between  the  floor  of  tho 
ceUar  and  the  sewer.  This  would  have  helped  us  in  advising 
our  conespoi'denl,  as  would  also  a  plan  of  tho  street.  Wo 
should  not  recommend  the  provision  of  n  tidal  or  "  non- 
flooding  "  valvo.  as  our  correspondent  terms  it ,  as  the  i-emcdy 
for  Hooding  should  be  sought  for  and  effected  elsewhere. 
Moreover,  if  such  a  valve  were  provided  this  should  not 
he,  in  our  opinion,  at  the  cost  of  the  locSl  Kuthoritx. 
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Personal. 


The  Dundee  Town  Council  are  shortly  to  consider  the 
desirability  of  combining  the  oBioes  of  burgh  engineer  and 
city  architect. 

Kilmarnoclc  District  Committee  have  adopted  the  plans  pre- 
pared by  Mr.  Copland  for  the  proposed  extension  of  the 
Catrine  water  supply. 

The  Steyning  Rural  District  Council  have  decided  to  accept 
an  amended  scheme,  prepared  by  Mr.  C.  0.  Blaber,  for  the 
drainage  of  Portslade  and  Southwick. 

The  Glasgow  Town  Council  at  a  recent  meeting  decided 
to  appoint  Mr.  A,  E.  Le  Eossigiiol  to  the  post  of  electrical 
assistant  to  the  chief  engineer  of  the  tramways  department. 

The  Gorton  Urban  District  Council  have  appointed  a  com- 
mittee to  report  as  to  the  desirability  of  engaging  an  expert 
electrical  engineer  to  advise  as  to  the  question  of  electric 
lighting. 

At  a  recent  meeting  of  the  Doncaster  Town  Council  it  was 
decided  that  before  a  provisional  order  was  applied  for  Mr. 
James  Shoolbread  should  be  asked  to  submit  a  report  on  elec- 
tric lighting. 

Mr.  Acton  A.  Turriff,  assistant  sanitary  inspector  under 
the  Aberdeen  Corporation,  was,  at  a  meeting  held  on  the  31st 
ult.,  appointed  burgh  .surveyor  of  Elgin,  in  the  place  of  Mr. 
D.  Mackintosh,  resigned. 

As  too  few  members  were  present  at  the  last  meeting  of 
the  Electric  Lighting  Committee  of  the  Leith  Corporation, 
the  consideration  of  the  applications  received  for  the  post  of 
electrical  engineer  was  adjourned. 

The  members  of  the  Denny  (N.B.)  Gas  Commission  recently 
expressed  their  satisfaction  with  the  manner  in  which  Mr.  J. 
M'Donald,  the  manager,  has  performed  his  duties  since  the 
works  were  taken  over  by  the  authorities. 

After  a  long  discussion  at  their  last  monthly  meeting,  the 
Bakewell  Urban  District  Council  decided  to  engage  Messrs. 
Stirling  &  Swann,  engineers,  of  Chapel-en-le-Frith,  to  report 
as  to  the  best  means  of  supplying  the  higher  parts  of  the  town 
■with  water. 

Mr.  J.  W.  Bradley,  borough  engineer  of  Wolverhampton, 
has  returned  from  a  visit  to  Canada  and  the  United  States, 
where  he  has  been  attending  the  meetings  of  the  British 
Association  and  inspecting  the  tramway  systems  of  the 
principal  cities. 

We  learn  that  Mr.  Robert  William  Cass,  formerly  engineer 
and  surveyor  to  the  Pudsey  (Yorks.)  Urban  District  Council, 
has  commenced  his  duties  as  surveyor  to  the  Farnham 
Urban  District  Council,  in  succession  to  Mr.  Frost,  resigned, 
on  Saturday  last. 

After  a  lengthy  discussion  at  a  recent  meeting  it  was  re- 
solved by  the  Stamford  Town  Council  to  reject,  as  too  ex- 
pensive, the  scheme  of  drainage  prepared  by  Mr.  Mansergh, 
which  was  estimated  to  cost  from  £70,000  to  £100,000.  Mr. 
Lawford  has  been  invited  to  prepare  a  modified  scheme. 

The  surveyor  to  the  Blackwell  Rural  District  Council,  Mr. 
H.  Silcock,  recently  received  a  letter  from  the  Bolsover 
Urban  District  Council  asking  his  terms  to  act  as  consulting 
engineer  for  the  sewage  disposal  scheme.  Mr.  Silcock  has 
obtained  permission  from  his  council  to  undertake  the  work. 

The  further  consideration  of  the  plans  received  in  answer 
to  an  advertisement  for  competitive  designs  for  the  proposed 
improvement  of  the  High-row,  Darlington,  has  been  adjourned 
by  the  Streets,  Ac,  Committee,  who  have  decided  that  they 
shall  be  exhibited  in  the  council  chamber  for  inspection  by 
members  of  the  council. 

At  a  recent  meeting  of  the  Devonport  Town  Council  Mr. 
A.  C.  Hodge,  of  the  borough  surveyor's  department,  was 
appointed  to  the  post  of  engineering  draughtsman.  The 
position  of  architectural  draughtsman  was  given  to  Mr. 
Arthur  Hardy,  of  Clapham,  London.  Mr.  H.  J.  S.  Worth,  of 
Devonport,  was  appointed  inspector  of  buildings. 

Mr.  H.  M.  Whitehead,  who  has  for  tlie  last  three  years 
occupied  an  official  position  in  the  office  of  the  county  sur- 
veyor for  Notts.,  Mr.  E.  P.  Hooley,  has  been  appointed,  out 
of  a  largo  number  of  applicants,  to  the  office  of  surveyor  to 
the  Cannock  Rural  District  Council  at  a  salary  of  £200  per 
annum.  The  other  selected  candidates  were  Mr.  Wollfitt,  of 
Grantham,  and  Mr.  Knapman,  of  Poplington,  Vorkshire. 

The  following  recommendation  was  discussed  at  the  last 
meeting  of  the  Felixstowe  Urban  District  Council :  "That  in 
view  of  the  works  in  Constable  and  Orwell  roads  having 
been  undertaken  by  the  council  as  an  experiment,  Mr.  Horton, 
the  surveyor,  he  granted  a  gratuity  of  2.5  guineas."  A  pro- 
posal was  niadi-'  tliat  the  question  should  be  deferred  for  two 
months,  but  upon  the  amendment  being  put  to  the  vote  it 
was  lost  and  the  recommendation  was  adopted. 

The  Gas  Committee  of  the  Limerick  Corporation  met 
recently  to  appoint  a  manager  to  the  corporation  gasworks, 
but  after  discussing  tho  question  for  about  three  hours  a 
resolution  was  passed  postponing  the  appointment  uutil  the 


15th  inst.  The  corporation  are  being  strongly  urged  to 
amalgamate  the  offices  of  manager  and  secretary,  and  to 
appoint  a  properly  qualified  officer  with  practical  ex- 
perience, at  a  salary  not  exceeding  £300  per  annum. 

The  directors  of  the  High  Wycombe  Water  Company, 
Limited,  have  instructed  their  engineer  and  secretary,  Mr. 
Fred  Wicks,  c.E.,  to  carry  out  additions  to  the  works  in 
accordance  with  his  plans  and  specifications.  Tho  work  com- 
prises new  engine  and  boiler  houses,  with  engine  and  boiler, 
new  10-in.  rising  main  and  a  high-level  service  reservoir, 
situated  523  ft.  above  ordnance  datum.  The  extension  is 
intended  to  supplement  existing  works  and  to  provide  a  water 
supply  to  the  higher  districts  within  the  company's  radius  of 
supply. 

Six  applications  were  received  for  the  post  of  surveyor  to 
the  eastern  district  under  the  control  of  the  Mitford  and 
Launditch  Rural  District  Council.  The  application  included 
that  of  the  surveyor  to  the  otlier  district,  Mr.  Brown.  The 
Highways  Committee  recommended  his  appointment  in  addi- 
tion to  the  one  he  now  holds.  Mr.  Brown  in  his  application 
set  forth  that  he  had  had  charge  of  the  two  districts  for  three 
months,  and  he  thought  he  would  be  able  to  carry  out  the 
work  to  the  council's  satisfaction,  On  a  vote  being  taken  he 
was  appointed. 

As  soon  as  it  became  known  that  Mr.  Richard  S.  Robinson, 
one  of  the  assistants  of  the  Barry  new  4ock,  had  decided  to 
leave  the  district,  having  obtained  an  important  engineering 
appointment  on  new  railway  works  in  the  Midlands,  amove 
raent  was  set  on  foot  by  his  co-directors  and  members  of  the 
Barry  Dock  Conservative  Club  and  Institute,  Limited,  to 
present  him  with  a  token  of  appreciation  and  goodwill,  and  an 
expression  of  regret  at  his  departure.  The  presentation, 
which  was  made  recently  at  the  above  club,  took  the  form 
of  a  handsome  case  of  jewellery. 

I  should  like  to  be  allowed  to  associate  myself,  says 
"  Stylus,"  in  The  Isle  of  Wir/hf  County  Press,  with  those  who 
are  protesting  against  the  treatment  which  Mr.  Francis  New- 
man, the  borough  surveyor  of  Eyde,  has  received  at  the  hands 
of  a  section  of  the  corporation  of  that  borough.  For  upwards 
of  forty  years  Mr.  Newman  has  served  tho  town  of  Eyde  with 
conspicuous  fidelity  and  ability,  and  there  is  probably  no  man 
li\-ing  w-ho  has  done  so  much  for  the  improvement  of  the 
place,  thereby  enhancing  and  extending  its  good  name  and 
fame  to  a  degree  which  can  oti\j  be  adequately  appreciated 
by  those  who  have  had  actual  observation  of  the  progress 
made.  And  then,  as  a  final  reward  for  all  th's,  to  be  goaded 
into  resignation  by  the  proposed  imposition  of  terms  of  serri- 
tnde  which  no  man  of  Mr.  Newman's  high  professional  stand- 
ing could  possibly  accept  without  forfeiture  of  self-respect. 
Some  might  be  disposed  to  make  that  eacrifice,  but  not  Mr. 
Francis  Newman. 

At  Tuesday's  meeting  of  the  Norwich  Town  Council  it  was 
agreed,  on  the  recommendation  of  the  General  Purposes  Com- 
mittee, to  increase  the  salary  of  Mr.  A.  E.  Collins,  the  borough 
engineer  and  surveyor,  from  £600  to  £800  per  annum.  The 
mayor,  who  moved  the  adoption  of  the  motion,  was  sure  that 
all  the  members  were  well  aware  that  in  Mr.  Collins  they 
had  a  most  able  and  energetic  engineer  and  siirveyor,  and 
that  he  was  performing  most  excellently  well  the  many  duties, 
and,  he  might  truly  say,  the  responsible  duties  now  devolving 
on  him  in  the  post  which  he  occupied.  I  am  bound  to  say, 
says  a  writer  in  a  local  paper,  that  if  in  the  city  of  Norwich 
there  is  one  officer  more  deserving  than  another  of  some  special 
consideration,  that  officer  is  the  city  engineer.  I  have  fol- 
lowed very  closely  the  work  of  Mr.  Collins  since  he  came  to 
Norwich,  and  I  can  cordially  agree  with  those  who  recognise 
in  that  gentleman  a  man  of  great  ability,  untiring  zeal  and 
single  purpose — that  purpose  being  to  do  the  best  that  can 
be  done  in  engineering  a  city  where  matters  pertaining  to 
drainage  and  paving  had  reached  a  state  of  chaos. 

Mr.  R.  W.  Richards,  the  city  surveyor  of  Sydney,  who  came 
to  this  country  to  study  om*  various  municipal  systems,  ts 
now  on  his  way  (says  Tlie  Birmiiiyham  Post)  back  to  Australia. 
While  hero  Mr.  Richards  visited  Birmingham,  Liverpool, 
Manchester,  Leeds,  Glasgow,  Edinburgh,  and  others  of  the 
large  towns,  and  has  spent  about  three  weeks  in  examining 
the  various  county  council  works  in  London.  The  refuse  or 
dust  destructors  came  in  for  a  largo  amount  of  his  attention, 
and  it  is  believed  that  he  will  recommend  a  system  of  des- 
truction by  heat  upon  the  high-pressuro  furnace  principle, 
though  he  has  received  tenders  for  both  the  high  and  low 
pressure  systems,  and  accepted  one  for  each.  Mr.  Richards 
also  inspected  all  the  subways  in  the  metropolis,  and  he  found, 
it  is  said,  that  the  great  cities  of  Australia  are  distinctly  be- 
hind tho  mother  country  as  far  as  telegraph  wires,  water 
pipes,  electric  lighting,  gas  mains  and  hydraiilic  power  are 
concerned;  and  in  each  of  these  branches  there  may  bo  ex- 
pected a  complete  revolution  throughout  the  colony.  Mr. 
Richards  is  understood  to  speak  most  enthusiastically  of  tho 
cordial  reception  he  had  from  the  municipal  officers  in  this 
country  and  of  the  valuable  inTormatiou  they  placed  at  his 
disposal. 
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THE  SANITARY  INSPECTORS'  ASSOCIATION. 


VISIT  TO  URUSSKLS. 

Nearly  a  luindred  niombers  of  this  asaociiition  left  Charing 
CroBa  atation  on  Saturday  morniug  by  tho  10  a.m.  exprosa  for 
Dover,  on  their  way  to  liolgium.  The  South-Kastorn  Rail- 
way Company  provided  reaervetl  saloon  carria({»a  for  the 
party,  who  were  mot  at  Uovor  by  a  contingent  from  tho  pro- 
vinces,and  proceeded  to  Antwerp  by  the  Beljjian  mail  packet. 
An  excellent  programme  had  been  arranged  for  them,  be- 
ginning with  a  reception  by  the  biirgomaater  at  the  Hotel  do 
Ville  at  S).15a.m.  Sunday  was  naturally  devoted  to  visits  to 
tho  sights  of  -\ntwerp,  and  on  Slouday  the  various  sanitary 
institutions  of  the  city  were  inspected.  On  the  evening  ot 
Monday  the  meinberH  journeyed  to  Urassels,  t(j  attend  a  re- 
ception given  by  W.  liruyn,  tho  Minister  of  Agriculluro. 
Tuesday  and  Wednesday  were  devoted  to  a  combination  of 
business  and  pleasure,  the  proceedings  including  visits  to  the 
Kxhibitions,  a  roce])tlon  by  the  burgomaster,  M.  Buls,  on 
Tuesday  ;  a  banquet  to  the  members  of  the  conference  by  the 
same  gentleman  on  Wednesday  ;  and  finally  a  reception  by  tho 
King  of  the  Belgians.  M.  Baco,  tho  secretary  to  the  Jlinister 
of  Agriculture,  had  kindly  undertaken  to  chapeion  the  party 
and  do  the  honours  of  tho  hygienic  section  of  llio  Kihibition. 

For  yesterday  receptions  were  arranged  by  the  burgo- 
masters of  tihcut  and  Bruges,  at  the  respective  hotels  de 
ville,  and  at  the  latter  city  the  burgomaster  was  to  dine  with 
the  council  at  the  Hotel  de  Flandre.  Today  they  are  due 
at  Ostond,  whore  tho  linal  recejilinn  is  to  be  held,  and  to- 
moiTow  nior-ning  the  p'lrty  will  reach  Charing  Cross.  The 
otheers  and  members  of  the  association  express  their  deep 
obligations  to  Baron  Whatnall,  M.  Bacho.  Sir  (iilzean  Reid, 
tho  burgonmslers  and  tho  Belgian  oflieialt',  all  of  whom  have 
taken  the  greatest  interebt  in  ih3  visit  and  done  everything 
to  promote  ita  success. 


London's  Municipal  Debt.— From  a  return  issued  last 
Friday  by  the  Fin;inee  Committee  of  llio  London  County 
Council  it  apjtears  that  London's  municipal  debt  is  now  over 
£':ff<,.'jOO,0(0,  made  up  as  follows;  London  County  Cmincil, 
£19,105,912;  School  Board  for  London,  £0,271,1:11;  Metro- 
politan Asylums  Board,  £1,918,225  ;  Metropolitan  Police  (pro- 
portion), £298,337  ;  vestries,  City  Commissioners  of  Sewers, 
and  district  boards  of  works,  £4,469,479 ;  bor.rds  of  gnardisns, 
£2,699,597;  other  local  authorities,  £921,51^;  total,  £38,684,229. 
The  rateable  value  of  London  on  March  31st  last  was 
£35,824,100;  hence  the  total  debt  is  equal  to  or  rather  nioro 
tljan  one  year's  purchase  of  London's  rateable  value.  Tho 
above  total  is  exclusive  of  the  debt  of  the  Corjwration  of  the 
City  of  London.  Although  this  was  borrowed  for  municipal 
purposes,  it  is  secured  upon  special  funds  and  not  ^pon  the 
rates  of  the  City. 


APPOINTMENTS  VACANT. 


SuavEYOR.  —  September  10th.  — Onosall  Rural  District 
Council. — Mr.  H.  G.  U.  Elliott,  clerk,  Newport,  Salop. 

Chemist. —  September  11th. —  London  County  Council. 
£700. — Mr.  C.  J.  Stewart,  clerk,  County  Hall,  Spring-gardens, 
London,  S.W. 

\io\Ti  Foreman.— September  13tli.— Guildford  Town  Coun- 
cil.     £1  128.  6d. — Mr.  Ferdinand  Smallpiece,  town  clerk. 

G.t.f  M.iNAOER.— September  13th. — Cleator  Moor  Uiban 
District  Council. — Mr.  Henry  Rothery,  clerk. 

SuRVF.VoR.— September  13tli.— Leek  Rural  District  Council. 
£200,  to  include  all  travelling  expenses. — Mr.  Joseph  Shaw, 
clerk. 

Road  Foreman.— September  13th. — Southampton  County 
Council.     26s. — Mr.  W.  J.  Taylor,  county  surveyor. 

As.iisTANT  SuHVKYOR.— September  13th.— Borough  of  Tod- 
morden.     £80.— Mr.  U.  Sutcliffe,  town  clerk. 

Road  Foreman. —  September  loth. — Birmingham  Corjiora- 
tion.     £1  158. — Mr.  John  Price,  city  sor^'eyor. 

Clerk  of  Works.  .^Jejitember  15th. — Enlleld  Urban  Dis- 
trict CouHcil.     £3.— Mr.  T.  W.  Scott,  clerk. 

Engineering  Assistant. — September  16th. —  Aberdeen 
Corporation.     £150. — Mr,  Wni.  Dyack,  burgh  enrveyor. 

DivisioNAi,  SfHVKYoR, — September  16th.— Salop  County 
Council.     £150.— Mr.  K.  C.  Peele,  county  clerk. 

BobocouEnginkrr's  Assistant. — September 20th.  Middles- 
brough Corporation.  £70. — Mr.  Frank  Baker,  borough  engineer. 

BoRoiuii  SoRVEVOR. — September  21at. — Town  Council  of 
Ctodalming.     £2(K).— Tho  Town  Clerk. 

Clerk  uf  Works. — September  2l8t. — Bnrry  Urban  Dis- 
trict Council.     £2  lOs. — Mr.  J.  C.  Pardee,  surveyor. 

SVRVEVOH— Se|itember  21st.— Aldershot  Urban  District 
Council.     £2(X),— Mr.  W.  E.  Foster,  town  clerk. 

HioiiwAv  Sl-rvevoB.— Septembir  21st.— Stafford  Rural 
District  Council.     £150.— Mr.  Wm.  Morgan,  clerk. 

Gas  AND  Water  Manager.-  September  21st.— Corpora- 
tion of  Ripon.  £100,  with  house  rent,  rates,  coal,  gas  and 
■water  free.— Mr.  M.  Kirklev,  town  cl»rk. 


COMPETITIONS. 


BimttaBi.— Septemtjer  L':inil.— Public  hatliw  and  waahbouses  to  bo 
ercctwl  m  BatwrscH  Park-road,  at  the  corm-r  nf  Crinifle-atroot,  for  the 
vestry  of  St.  MHry.  £100.  £50  and  £25.— Mr.  W.  Marcus  WiIWiqh, 
vealry  clerk. 

MoHBCAMBi.— Octol*er  lat.— Improved  und  ext«ntle<l  sewerage  Kheme* 
for  tho  urban  Uibtnct  council.— Mr.  Jno.  Bond,  surveyor,  Ac. 

LowBK  HEBi.fGToif.— Octolwr  l«t.— Sewerajfo  schemo  for  that  portiou 
of  tho  district  now  drained  into  tho  Bromborouich  pool,  for  the  urban 
district  council.    £60.  £''Ju  aud£20.— Mr.  Joseph  Vouu>;,  ourvojor. 

LtEnH.— OcU)l>er  8th.— Wholesale  doad-ineat  market  and  abattoir. 
£UHt,  £50  and  £26.— Mr.  Jno.  Harrison,  town  clerk. 

L'xBuiDQE. —October  30th.— Cumbined  or  8eparat«  achemcs  for  the 
dminaee  of  Eastcoto  and  Northwood,  for  tho  rural  district  council. 
£1C  and  £26  respectively  .—Mr.  C.  Woodbridgo.  M  High-strocl.  Vxhridge. 

CiKDiFr.- December  4th.— New  town  hall,  law  courts,  Ac.  £500, 
£300  and  £200.— Mr.  W.  Hurpur,  ai.i.c.E,,  lx>ruugh  engineer. 


MUNICIPAL  CONTRACTS  OPEN. 


KiriRisBOKOCtou. — Scplcmber  lUh. — Wall  uu  Cistern  Uiil,  fur  urban 
district  council. — Mr.  T.  Muinmun,  clerk. 

Bromlxt.— September  i;th.— Widening  of  Beckonham-lane,  for  the 
uiban  diatrict  council.— Mr.  Kred  H.  Norman,  clerk. 

Padihau. — September  lltb. — KxcavntinK,  underlwdding,  paving,  ic, 
for  ttio  urban  diblrict  council.— Mr.  J.  K.  Smith,  clerk. 

PokT  Glasgow. — September  Ulb. — Formation  of  bowling  green. — 
Town  Clerk. 

NoTTiNQHAM.— September  lltli.— House  coal  and  Bteam  coal,  for 
liospitttls.— Sir  Samuel  G.  Jolinsou,  town  clerk. 

Dewtoh.— September  Uib. — PttviD>f,  sewcriny,  4c.,  works  in  Palatine- 
stieel,  Clure-stretl,  Milton-street  and  Turner-street,  for  the  urban  dis- 
trict ct  uucii. — Mr.  0.  II.  Newbum,  aurveyor. 

TiKAMiNGToK.— September  lUb.— Road  stone.— Mr.  H.  Consctt  Paefl. 
man,  town  clei  k. 

CHAi'Ei.-Ex-LE.Fiinu.— September  Uth.— Reconstruction  of  the  bridge 
over  the  river  Hoe  at  TownheaU,  for  the  rural  district  council.— Mr.  J. 
Burton  Boycott,  clerk. 

Leiqh  (Lanes).— September  Hlb.—i-in.  cast-iron  socket  and  spigot 
pipes. — Mr.  G.  Dickinson,  clerk. 

Barton  Regis.— Septemtwr  13th.— Outfall  sewer,  4o.,  for  the  rural 
di^t^ict  council. — Mr.  H.  T.  Henley,  clerk. 
NoirisGBAM. -September  13tb.— Paiuting.— Town  Clerk. 
HoBNsEY. —September  13th. — Hardwood  paving,  for  Che  urban  dii- 
trict  council. — Mr.  F.  D.  Askoy,  clerk. 

Leaminotok.— September  13th.— Fodder.- Mr.  W.  de  NormanTillo, 
borough  surveyor. 

New  Mii.1.5.— .September  13th. — Street  lamj)  pillars  with  oil  lamps, 
for  the  rural  district  couucil.— Mr.  H.  Barber,  clerk. 

Basikgsioxe.— September  13th.— Construction  of  a  well  and  adits, 
for  the  corpc-utiou.- Mr.  Henry  Ross,  civil  engmeer,  9  Victoria-street, 
Westminster. 

Mjidekuead.— September  13tb.— Broken  Clee  Hill  granite.— Mr. 
Percy  Johns,  a.m.i.c.e.,  borough  surveyor. 

FoLKEsroNB.— September  13th.— Fifty  artisans' dwellings  on  the  East 
CliiT. — Mr.  John  White,  borough  engineer. 

CxMuEkWLLL.  — Sei)tember  13th. — Wroiight-iron  railings,  4c. ,  for  tha 
public  library,  Lorilsbip-liine.— Mr.  O.  S.  Brown,  vestry  surveyor. 

HoiiKBEY, — September  13tb.— Hardwood  i>avinp  in  Stroud  Green-road, 
Finsbury  Park,  tor  the  urban  district  council.— Mr.  E.  J.  Ixivegrove, 
engineer. 

HoKNsEY. — September  13th. — Various  sewers  and  road  works,  for 
the  tu-ban  district  council.- Mr.  E.  J.  Lovegrove,  engineer. 

Alhwick.— September  13tb.— Alterations  to  reservoir,  provision  of 
cast-iion  socket  pipes,  ic,  for  the  rural  district  council. — Mr.  U.  W. 
Walton,  clerk. 

HEAKon.— September  13th.— Sinking  well,  for  tho  urban  district 
council. — Mr.  John  Uolbrook,  engineer. 

SouiBAMPTow.— September  Hlh.— Drainage  works.— Mr.  G.  B.  Nab 
der,  towu  clerk. 

Mahchestek.— September  14th.— Bridge  on  the  Chat  Moss  Kstat*.— 
City  Surveyor's  OUlce. 

Epsom.— September  14th.— Making-up  Longfellow  and  Lincoln  roads, 
in  the  pnrish  o(  Chcam,  for  the  rural  district  council.— Mr.  H.  U.  Searies- 
Wowl,  surveyor,  157  Wool  Kxchatige,  Culemau-street,  London,  E.C. 

BuowNKii.is.- September  14th.— I..evclhng,  4o.,  new  road,  for  tho 
urban  district  council.— Mr.  T.  Howard  Stanley,  olerk. 
Poplae.— September  14th.— Street  works.- Mr.  Leonard  Potts,  clerk. 
Shkkekesb.— September    14th.— Ragstone,  for   tha    urban   diitricl 
council.— Mr.  F.  Gregson,  clerk. 

West  SutPoi.K.  —  September  14th.— Widening  of  tho  "Rectory" 
bridge,  Huston,  near  Thotford,  for  the  county  council.— Sir.  F.  Whit- 
merer  county  surveyor,  17  Duke-street,  Chelmsford. 

KmosiowN  (Ireland).— September  14th. —Alterations  and  additions  to 

the  town  ball,  for  the  commissioners.— Mr.  Johu  Donnelly,  town  clerk. 

Weai  DBTojiB.— September  1-tth.— Various  paving,  channeUing  and 

drainage  works  in  High-street,  for  the  urban  district  council.— Mr.  B. 

Wyand,  engineer  and  surveyor, 

AviESBCRY.— September  16th.— Hoy,  straw  and  corn  to  stables  of 
urban  district  council.— Mr.  J.  H  Bradford,  surveyor. 

SHKPriEi.n.- Sciitemlier  15th.— Uous.  coal,  nuts,  and  breeio  coke, 
tor  hospitals.— Mr.  Herbert  Bramlcy,  ton  n  clerk. 
I  GRKiBWicn.— September  15th.— Corn,  straw  and  fodder  for  horaca  of 
district  board.— Mr.  J.  Spencer,  clerk,  141  Greenwich-road,  S.E. 

Lamcastku.- September  16th.— Extension  of  stablea  and  workshops. 
—Mr.  T.  Cann  Hughes,  town  clerk. 

WHiTtBAVEit.- Se))tcinber  16th,— Water  pipes,  junctions,  benda,  4o. 
— ikir.  Thomas  Brcwn,  town  clerk. 

Lkids.- Scpteiiilicr  16th.— Ahurntion  to  tho  roof  of  tho  gorornor 
house  nt  Rodley.— Chnirmau  of  tho  Gas  Committoe. 

MiDDi.ETOM.— Septcinl)er  16th.— Retorts  and  reganerator  furnacae.— 
Mr.  Frederick  Kntwistlc,  town  clerk. 

RocBD U.K.— September  16th.— Now  suiblus  at  the  gasworks.— Mr. 
James  Lcacb,  deputy  town  clerk. 

KocHisrKK.-SeptomberlStb.— Mnkliifi  of  private  Btrael.— Mr.  Apslcjr 
Kennetto,  toWn  clerk. 

SnoiiBDiTcij.— Soptamber  IClh.— Ha,v,  clover,  niixluro,  alraw  bran 
and  carrots.- Cbairman  of  the  Committee,  as7  Kingsland-rcad,  N.E. 

FciMAM. -September  16th.— Fodder.— Mr,  W.  J.  H.  Denaelow,  clarki 
Town  Hall,  Walham  Green,  S.W. 

BiiLBT.- 8cpteml>er  16th.— Road  materials,  for  the  urh.io  district 
council.— Mr.  E,  Reeve Boullor,  sunieyor. 
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Farnham.— September  15th.— Restoration  of  stone  work  and  general 
renewal  of  some  of  the  arches  at  Tilford  Bridsres,  tor  the  raral  district 
council.— Mr.  Ernest  Crundwcll,  clerk,  South-street,  Faniham. 

RuGBV.  —  September  15th, — Lightm^  with  gas,  cleaning  and  ex- 
tinguishing the  gas  lamps  of  the  council. — Mr.  T.  M.  Wratislaw,  town 
clerk. 

Aylesbukt.— September  15th. — Retaining  walls  to  the  terraces  in 
Buckingham-road  and  Walton-road,  for  the  urban  district  council. — 
Mr.  J.  H.  Bradford,  surveyor. 

Nelson. — September  15th.— Cast-iron  pipes,  21-in.  internal  diameter. 
— Mr.  B.  Ball,  a.m.i.c.e.,  borough  engineer  and  surveyor. 

Clacton. — September  loth.— Paviag  and  makiug-up  of  Granville- 
road.  Hai*old-road,  Alexandria-road,  St.  Ann's-road,  St.  Mary's-road, 
Castle-road  and  Magdalene-road,  for  the  urban  district  council. — Mr. 
A.  R.  Robinson,  surveyor. 

Salfoed. — September  16th. — Reconstruction  of  roof  over  yard  ad- 
joining the  Pendleton  Town  Hall. — Mr.  Samuel  Brown,  town  clerk, 
Sal  ford. 

NANTWirn.— September  IGih.— Road-roller,  &c.— Mr,  W.  Spcakman, 
Register  OlBce,  Nantwicli. 

FuEEBRiDtiE  Lynn.*— September  IGtb. — Bridge  over  the  river  Nar,  at 
Castleacre. — ^[r.  James  Samuel  Culham,  highway  surveyor,  Grimston, 
King's  Lynn. 

Preston. — September  17Dh. — Levelling,  paving,  flagging,  &c,,  works 
in  Cemetery-road. — The  Borough  Engineer. 

King's  Lynn.- September  17th.— Sewer,  for  the  rural  district  council. 
—Mr.  R.  U.  Aldham,  clerk. 

Easing  WOLD. -September  ]7Lh. — Vv'idening  of  Kasthwaite  Station- 
road,  for  tiie  rural  district  council. — Mr.  George  Thompson,  district 
surveyor. 

Aylesbury — September  ]7Lh. — Coal  and  coke,  for  sewage  works, 
baths  and  offices  of  tlie  uiban  district  council.- Mr.  J.  H.  liradford, 
surveyor. 

Heath  Town.— Spptember  18th.— Pnving,  kerbing,  nip.hitig-up,  &c., 
Jame.'^-strcGt  and  Woden  road',  for  the  urban  district  council. — Mr 
R.  E.  W.  IJeniugton,  engineer,  Wolverliampton. 

Hebdex  Buidce. — September  18th. — Pipe  ?ewers,  iron  and  brick 
work,  manholes.  Ac.  for  the  urban  district  coancd.— Mr.  R.  Crabtree, 
17  Market-street,  Hebdon  Bridge. 

CiioELEY. —  September  ISth. —  Paving  setts,  kei'bs,  flags,  broken 
granite,  chipping^;,  mid  glazed  earthenware  pipes.— Mr.  J.Mills,  town 
clerk. 

BiuMisGnAM. —  ~cpterabcrl8tb. — Sewerage  works,  including  the  con- 
struction of  brick  culverts  and  the  diversion  of  a  foul-water  pipe 
sewer. — Mr.  John  Price,  city  surveyor. 

West  Ridixg.— September  18th.— Adflitional  wasli-house,  engine- 
room  and  lainidry,  af.  the  Wadsley  Asylum. — Mr.  J.  Vickers  Edwards, 
county  surveyor,  AViikefield. 

Pltmou-th.- September  ISLh.— Underground  convenience.— Mr.  Jas. 
Paton,  borough  engineer. 

West  Hasi.— September  20tb.— Electric  winug  of  the  techuical  in- 
stitute and  public  library  in  Roraford-road,  Stratford. — Mr.  Fred  E. 
HiUeary,  town  clerk. 

Basfoed. — September  20th. — Stoneware  pipe  sewers,  with  manholes, 
&c.,  for  the  rural  district  council.— Mr.  C.  J.  Spc-ncer,  clerk. 


Llandudno.— September  20th.— Electric  light  and  refuse  destructor 
buddings,  for  the  urban  district  council.— Mr.  E.  P.  Stephenson,  en- 
gineer and  Hurveyor. 

Mokley.— September  20Lh.— Sewering  and  kerbing.— Mr.  M,  H. 
Sykes,  borough  surveyor. 

MoRiEY.— September  20th.— Repainting  of  buildings,  gates,  railing, 
band-stand,  fountain,  kc,  at  the  Dartmouth  Park.— Mr.  M.  H.  Sykee, 
borough  surveyor. 

Canterbuby.— September 20th. —Oats,  &c.— Mr.  Henry  Fielding,  town 
clerk. 

Mir.Toif-NEXT-SiTTiNGBOURNE.— September  20th.— Gas  coal,  for  urban 
district  council  gasworks.— Mr.  William  Parham,  clerk. 

Bauking.— September  21st.— Electric  lighting  plant,  for  the  urban 
district  council. — Mr.  W.  C.  C.  Hawtayne,  consulting  engineer,  Man- 
sion House  Chambers,  20  Bucklersljury,  London,  E.C. 

London. — Septemlier  21st. — Fire  station  in  High-street,  Lewisham, 
for  the  county  council.— Mr.  C.  J.  Stewart,  clerk.  Spring-gardens,  9.W. 

London. — September  21st. — Now  camp  sheathing  at  Lett's  Wharf, 
Commercial-road,  Lambeth,  for  the  Commissioners  o£  Sewers. — Mr.  H. 
Montague  Bates,  principal  clerk,  Guildhall,  E.C. 

SnoREniTCH. —  September  21st.— Brick  and  pipe  sewers.- Mr,  H. 
Mansfield  Robinson,  clerk. 

Llandyfaen.— September  21st.— Water  supply  works. — Mr.  R.  Ship- 
ley Lewis,  clerk,  IGRbosmaen-street,  Llandilo. 

Bdky. — Septembi-r  21st. — Ironmongery,  oils,  paints,  tallow,  &c.,  and 
timber. — Mr.  John  Haslam,  town  clerk. 

Plymouth.— September  22nd.— Heatiug  and  veiitilating  the  muni- 
cipal buildings. — Mr.  James  Paton,  borough  engineer. 

Plymouth. — September  22nd. — Heating  and  ventilating  of  municipal 
buildings.— Mr.  James  Paton,  borough  engineer. 

RoxHEun.*.M.— September  22nd.— Slack. — Mr.  H.  H.  Hickmott,  town 
clerk. 

Hampstead. — September  23rd. — Removal  of  slop. — Mr.  A.  P.  Johnson, 
vestry  clerk. 

Walsall.— September  25th.  — 12-in.  sewer.— Mr.  J.  R.  Cooper,  town 
clerk. 

Gloucestershire. — September  25th. — Police  stations  at  Westbary-on- 
Severn  and  Dj-^mock,  for  the  standing  joint  committee.— Mr.  M.  H. 
Medland,  county  architect,  15  Clarence-street,  Gloucester. 

Gloucester.— September  25th.— For  the  laying  of  sewers  for  the 
mral  district  council.- Mr.  L.  E.  H.  Mayer,  clerk. 

YoEK. — September  27th.— Corn,  hay,  straw,  &c.— Mr.  A.  Creer,  city 
engineer. 

LoNDoy.— September  23Lh.— Altering  underground  convenience  at 
Ludgate  circus,  for  the  Commissioners  of  Sewers. — Mr.  H.  Montague 
Bates,  principal  clerk,  Guildhall,  E.C. 

West  Ham. — September  2Sth. — Works  in  connection  with  asylum. — 
Mr.  Fred.  E.  Hilleary,  town  clerk. 

Erdington. —  September  29th. —  Levelling,  &c.,  two  roads,  for  the 
urban  district  council. — Mr.  Herbart  H.  Humphries,  surveyor. 

KiNGSTON-upoN-HuLL.— October  1st.— Australian  hardwood.— Mr.  A, 
E.  White,  city  engineer. 

Douglas.— October  2nd. — Brick  sewers,  pipe  sewers,  house  connec- 
tions.—Mr.  T.  H.  Nesbitt,  town  clerk. 


SeWACE  RAISED 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7^  OLD  QUEEN  STREET^ 

WESTMINSTER,  LONDON. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


SEWAGE    TO    BE    RAISED 


Makers  of 

FLUSHING  SYPHONS^ 

SLUIGESy  &c. 


S    PATENT  TRUINVERT   PIPE. 


AA — Holes  foj-  pouring  in  cement  or  com- 
position. 
BB— Strengthened  ani  Lengthened  Socket. 


CC— Inner  Socket  and  Rest. 

KE— Chamber  for  cement  or  composition, 

FF— StaaJotd  Joint  in  new  position. 


To  put  it  shortly',  this  pipe  secures  true 
alignment  of  invert,  increased  strength  in 
tiie  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  und,  while  ^nouiii^f 
for  a  slight  setlleinent  when  first  laiti,  fu/ins  aii 
absolutely  rigid  joint  directly  the  cement  sets;. 

1.— Qas    and    Wator-Tight    Joints    easily    made 

under  watoi*. 
2.— True  Aligrnment  of  Invert. 

3.— SocKet    the    strongest    part    of    tho    plpe> 
4.— No  special  Junctions  required. 

OATES    &    GREEN,    Ltd.,   Halifax. 
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Hull.— October  7th.— Two  seta  of  engiaea  and  pumi)8,  for  llie  corpo- 
ration.—Mr.  F.  J,  Hancroft,  wnterworkri  engineer. 

Hull.— November  Gth.— Electrical  equipment  for  the  trainwAye.— 
Mr.  A.  E.  White,  city  engineer. 


TENDm. 

•AccEnEU. 
CLAYTON-LK-MOORS.— For  Kmnile  paviiiK  in  Whalley-road,  for  the 
urban  district  t-ouiicil. — Mr.  .lameH  Smith,  clerk  : — 

Exors.  of  A.  Hroadlev,  Clajton-lo-Moors  £109 

W.  H.  Bury,  OswftWlwiatlo  105 

Ohadwick  Brothers,  Blackburn* 100 


BEVON PORT. —For  the  construction  of  a  sewer  in   I'liradi.so-road.— 
Mr.  J.  F.  Barnes,  borough  surveyor : — 

J.  Shaddock,  Plymouth       £523 

A.N.  Coles,            „            512 

C.  L.  Duko.              ,,                119 

H.  Kerswill,           „             410 

T.  Shaddock,         „       • 397 


ERDINGTON.— For  lovellmK,  kerbinp,  channelling,  paving  and  other 
works  in  connection  with  the  niakint^-up  of  New-street,  for  the  urban 
district  council. — Mr.  .T.  K.  Willcox,  a.m.i.c.e.,  engineer,  Union 
Chambers,  Temple-row,  Biroiinglmm  :  — 

McVieK .-.  .£800 

.Tones  Jc  Fitzmaurico ■  850 

Currnl,  Lewis  &  Mnrtm  70S 

W.  C.  Hall       790 

White      .  060 

Trenthiinj  COO 

G.  Law*  .599 


GALVANIZED 


FRED'^BRABY?(C;"^! 


LLAND.-Vl'"!''.—  I''ur  seweriiKO  works,  for  ttic  urhaii  rlislnct  council. — 
Mr.  \V.  Fraser,  a.m.i.c.e.,  engineer,  17  Queen's  Chambers,  Cardiff:— 

Batchelor  &  Snowdou,  Oarditt JE2,270 

G.  H.  Mundav  &  Son,  Mnrdy,  Glamorgan '-',273 

F.  Ashley.  Cardiff 2,214 

Williams  \  Thomas,  Ciirdiff      2.107 

J.  Wood,  Whitchurch,  {Tlamor;rtin         2,0-11 

Barnes,  Chaplin  *  Co.,  Cardiff .-.  2.0M 

E.  H.  Page,  Cardiff  1.83S 

Mackay  &  Davies,  Cardiff*         1,7U9 

Surveyor's  estimate,  £2,003. 

EVESHAM.— For  the  construction  of  about  1,500 yards  of  9-in. earthen- 
ware pipe  sewers,  together  with  neces^ary  manholes,  larapholes  and 
other  works,  tor  the  rural  district  council, — Mr.  .1.  E.  Willcox, 
A.M.I.C.E.,  engineer.  Union  Chambers,  Temple-row,  Birmingham  : — 

J.  Davies,  Birmingham       £1,087 

W.  G.  Smith  i  Sons,  Clifton        1,031 

T.  Vale,  Stonrport* 1.010 

H.  Law,  Erdington ...        995 

J.  Ford,  Coalville       i«ll 


EVESHAM.— For  the  construction  of  a  surface  reserver,  and  the  laying 
of  2-in.  cast-iron  water  mains,  with  standposts,  Ac,  in  counection 
with  the  Ashton-undor-HiU  wat«r  supply,  for  iho  ruml  district  coun- 
cil.—Sir.  .T.  E.  Willcox,  A.M.I.C.E.,  engineer,  L'nion  Chambers,  Temple- 
row,  fiirmingliam  : —  , 

T.  Vale,  Btourport     £!» 

H.  I>«w,  Chcstcr-roatl,  Erdington*         ...  HO 

HUNTINGTON.— F.jr  the  construction  of  a  nurfncu  rfM-rvuii  KTid  (or 
the  la.ving  of  a  2-in.  cast-iron  water  main  in  connection  with  Hunting- 
ton water  supply.— Mr.  J.  K.  Willcox,  a.m.i.c.e.,  cii'.^iucer.  Union 
Chambers,  Temple-row,  Birmingham  :  — 

F.  Sprenger,  Penkridgo      £!il 

0.  J.  Nevitt,  Stafford  200 

H.  Law,  Chester-road,  Erdington"        1"^ 

LIVERPOOL.- For  a  chimney  shaft  for  the  now  refuse  destmctor  at 
Cobb's  Quarry,  Kverlon.— The  City  Engineer:- 

Myles  &  Warner,  Stalcybridgo 

C.  Burt,  Liverpool 

Holme  &  Green,  Liverpool         ...  

J.  Henshaw  A  Sons,  Liverpool  ...  

W.  Musker,  Bootle 

T.  Uargi-caves,  Rochdale* 


...     £3,238 

3,026 

...        2,«0t 

...     t,tas 

3,S4« 
.       ,.,.       I.0B6 

RUSHDKN.— For  street  works  in  Griftith-street  and  West-street,  for 
the  urban  district  council. — Mr.  William  Pare,  aun'e.yor  ; — 
Orifflth-street. 


G.  Honson,  Wellingboro' 
W.  G.  Wilniott,  Rushden* 


O.  Henson,  Wellingboro' 
W.  G.  Wilmott,  Rushden* 


£8*0 
670 


103 
95 


STEVflNAGK.— For  broken  Guernsey,  lA.'ice»t«r  or  other  granite,  for 
the  urban  district  council.— Mr.  \V.  Onslow  Times,  clerk  : 


Clee  Hill  Granite  Compiny,  Ludlow 

Ellis  &  Everard,  Limited,  Bancroft,  Hitchin* 

Narborough  and  Bnderby  Gniuito  Company,  Leicester 

■Van  Pmagh  &  Co.,  East  India-avonue.  K.t'.  

Grimloy  A  So:t,  Sutton  Bridge,  Lincolnshire         ...        

Mountsorrel  Granite  Company,  Mountsorrel         

W.  GnfBths,  liishopgatc-strcct  Without,  E.C 

Fergusson  &  Starkey,  Leioester  

Endcrbv  and  Stoncy  Stanton  Company,  Narborough     

S.  Trickelt  &  Sons,  Whaif  (G.N.R.i  Goods  yard.  Kings  Cross 

Whitwick  Granite  Company,  Coalville,  near  Leicester 

Croft  Granite  Company,  Croft,  near  Leicester      


i'cr  ton. 

I.   d 
I 


11.- 


MEETING. 

SEPTEMBER. 
-Sanitary  Institute  :    Congress  and  Health  Exhibition  at    Leeds 
under  the  presidency  of  Pr.  R.  Faniuliarson,  m.p. 


IRON 


riTZROY  WORKS 

352 TO  .^04  EusTON  R? 
TONDONj 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE   MARK     63    FORE    STREET,    LONDON,    E.G.,    and    Branclies. 


ALUMINO- 
FERRIC. 

THE   Precipitant. 

SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

3MC^X2.c;33.^ss-t^^x?*. 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  40  Queen  Victoria  St.,  E.C. 

Glass  o(  all  kiiid.^  c<iver«..l  )■>■  ihe  Policies  of 

thi>  rrinipniiv. 
MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  pvT  cent.  I'l   tia-  rroniiuiu:'  u!iu  iit-d  t'Very 

81.^  \  oars  in  case's  where  no  claiui  has  arisen. 

Applications  for  Agencha  ipvHed. 

Liberal    Terras    for     Business    Introduced. 


KAVVY  BARROWS 

Contractors'  Timber, 

Polling  Bonnis  and  Runners  lo  tiros.  Rneli>b 
Tiirb.'r,   Plank   unci   Scantling.   Wiig.m   Wixid, 

r.  !..;■. .J,  .l,,i.ul>.  Pi.-k  nIHl   Ihiioin.l   ?l,»fl.-. 

'  JOHN  ASHWORTH  &  CO., 

I  Waterfoot,   Manchoetor. 

Estab.  l^jO.  IX'VK'ts    l.i\in>.>,.l,  lIull.'Fleetwocd. 


E3iAni,i>jnFD  ovEi;  ii.vi.f  a  CENiraT. 


BILLS      OF      QUANTITIES,     S  P  E  C  I  F  B  C  ATI  O  N  S, 
CONTRACTS,     PLANS, 

4  LlT!i'i^:i;  MMiFii    IS     i;i:>i'    SI  VI.':    anh    v'l  III    cm  \i'    KxrKPrrmN    bv 

ia  PARTRIDGE    &    COOPER, 

AUrillTFlTS'    AM)    SfKlfiroAVS"    I.ITIllHlltAI'IlKIiS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 

LlUKli.M    DISCUL-M-S,  .\CC01ll11M.i  TO  AUll.VNliKMENTS. 
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NOTICES. 

Tbr  Surveyor  and  Municipal  and  County  Engineer 
may  be  ordered  direct,  throu(!h  any  of  Messrs.  Smith  ^'  Son's 
book-stalls,  or  of  any  newsagent  in  the  United  Kingdom, 
Applications  to  the  Oflices  for  single  copies  by  post  must  in  all 
cases  he  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  postage)  is  as  folloics  : 
Twelve  Six  Three 

JIoDths.  Months.  JlnuthH. 

Umted  Kingdom  16s.        ...        7s.  6d.        ...        3s.  9d. 

Continent,  the  Coloniea,  India, 
United  States,  4c 199.        ...        93. 6d.        ...        4s.  9d. 

The  International  Neii's  Company,  S3  and  85  Duane-street, 
Neio  Torh  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  Neics  Company,  Montreal,  have  been,  appointed 
agents  -in  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,  PUBLISHING  AND  ADVERTISEMENT  OFFICES: 

ST.  BEIDE'S  HOUSE,  2-1  BRIDE-LANE,  FLEET-STREET, 

LONDON,  E.C. 


APPOINTMENTS  OPEN. 

T30R0UGH  OF  TODMORDEN. 

-*-'  Wanted,  immediately,  an  Assistant  Surveyor.  He 
must  have  served  his  articles  in  mnnicipal  work,  and  bo  a 
thoroughly  R'ood  surveyor,  leveller  and  dranghtsman,  and  nell 
np  in  the  design  and  constriiclion  of  works  usually  carried 
out  in  a  borough  engineer's  department.  Salary  at  the  rate 
of  £80  a  year,  payable  monthly. 

Applications,  stating  age, qualifications  and  experience,  and 
enclosing  three  copies  of  recent  testimonials,  endorsed  "  As- 
sistant," and  addressed  to  "  The  Chairman,  Highway  Com- 
mittee," to  be  sent  to  me  on  or  before  the  13th  September 
next. 

Canvassing  will  disqualify. 

(By  order) 

D.  SUTCLIFFE, 


Town  HaU,  Todmorden. 
2eth  August,  18'J7. 


Town  Clerk. 


SOTAPFORD    RURAL    DISTRICT    COUNCIL. 
^  SURVEYOR  OF  HIGHWAYS. 

The  above  Council  invite  applications  for  the  appointment 


of  Highway  Surveyor.     The   district  comprises  twenty-four 
parishes,  with  about  130  miles  of  highways. 

Candidates  must  be  thoroughly  competent,  and  the  person 
appointed  will  bo  required  to  devote  the  whole  of  his  time  to 
the  duties  and  reside  in  sach  place  in  the  district  as  shall  be 
a])prove(l  by  the  Council. 

Salary,  £150  per  annum  (to  iuclnde  all  travelling  expenses). 

The  person  appointed  must  be  prepared  to  enter  upon  his 
duties  on  the  1st  of  October  next  and  execute  a  guarantee 
bond  if  required.  Three  months'  notice  in  writing  on  either 
side  to  terminate  the  engagement. 

Applications,  in  candidates'  own  handwriting,  stating  ago 
and  experience,  accompanied  by  three  recent  testimonials  as 
to  character  and  practical  acquaintance  with  road  work, 
must  reach  me  not  later  than  12  o'clock  on  Tuesday,  the  21st 
instant. 

Selected  candidates  will  have  notice  when  they  must 
attend. 

Canvassing  in  any  form  will  disqualify. 
(By  order) 

WM.  MORGAN, 

Clerk  to  the  Council. 
4  Martin-street,  Stafford. 

8th  September,  1S97. ^^ 

A   BKRDEEN  TOWN  COUNCIL. 
-^^^     Wanted,  immediately,  in   the  Office  of   the  Burgh  Sur- 
veyor of  Aberdeen,  an  Engineering  Assistant. 

Applicants,  who  must  be  under  thirty-five  years  of  age, 
must  have  a  thorough  knowledge  of  the  routine  work  of  a 
mnnicipal  engineer's  office  be  able  to  prepare  reports,  work- 
ing drawings,  specifications  and  schedules  of  quantities  ;  and 
have  a  knowledge  of  the  various  Acts  affecting  municipal 
work. 

The  salary  will  be  £1.50  per  annum,  and,  other  things  being 
equal,  preference  will  be  given  to  a  graduate  of  the  Associa- 
tion of  Municipal  and  County  Engineers  and  Surveyors. 

Applicitions,  .acconipanied  by  not  more  tlian  three  testi- 
monials of  recent  date,  to  be  lodged  with  me,  endorsed  "  En- 
gineering Assistant,"  not  later  than  Thursday,  16th  September 
next. 

WM.  DYACK, 

Burgh  Surveyor. 
Burgh  Surveyor's  Office,  Aberdeen 
31st  August,  1897. 


;AYLtSS,JONES&BAYLISS' 


BARB 

WIRE 
TREE- 
CUARDS. 


GALVANISED    WIRE     NETTING,    &c. 

ALL    AT    VERY    LOW    PRICES. 


IRdN   ^> 

FENOING 

V\\J  RDLES,  GATES,  &C. 


Also  Manufacturers  of  all  klads  of  Wire 
Fencing  Material,  Pallsadlng.Wheelbarrows, 
Wine  Bins,  Garden  Seats,  &c. 

CATALOGUES    FREE. 


VICTORIA    WORKS, 

WOLVERHAMPTON. 

London  Offices  and  Show-Rooms— 

^1    139  &  141  CANNON  STREET,  E.C. 


Please  mention  this  Journal. 


STERLING 
MERIT  . 
IS  THE     . 
KEYNOTE 
OF      .        . 
SUCCESS. 


This  explains  why  the 


Ho.  4  YOST  HE^IB* 

has  so  easily  attained  a  world-wide  fame.    Being  constructed  of 

the  finest  materials,  speedy,  light,  compact,  and  economical  in 

working,  and  having  an  Ink  Pad  which   is  guaranteed  for  six 

months,  it  is  indeed 

THE      IDEAl.     VS^RITING      MACHINE. 

Full    Particulars    on    Application    to 


ADOPTED    BY 

ROYALTY 

and  ARISTOCRACY 

and  MORE  THAN 

35,000 

OTHER    USERS. 


THE  YOST  TYPEWRITER  CO.,  LIMITED, 

50     HOI.BORN     VIADUCT,     I.ONDON,     E.C. 


Liverpool  :  22a  North  John  street. 
OL\.SOOW  :  112  St.  Vincent  Street. 
MANCHRSTER  :  3  Deansgate. 
bIRMINQHAM  :  73  Temple  Row. 


DUBLIN  :  17  Nassau  Street. 
LEEDS  :  15  Briegate. 
CARDIPF  :  77  5t.  Mary  Street. 
NEWCASTLE^ON-TYNfe  :  50  Deail  Street. 
BELFAST  :  13  Rosemary  iftreet. 


MARSEILLES  :  29  Rue  Paradls. 

PARIS  :  30  Boulevard  des  Itallens. 

LYONS  :  3  Rue  Lafont. 

EDINBURaH  :  13  North  St.  Andrew  Street. 
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ALDEaSHOT  URRAN  DISTRICT  COUNCIL. 
SURVEYOR  TO  TllK  TOWN  AND  DISTRICT 
OF  .M.DKRSHOT. 
Wanted,  by   the  above-named  Conncil,   a  Surveyor,  at  a 
salary  of  £200  per  annum. 

The  person  appointed  will  bo  roqnired  to  give  his  whole 
time  to  the  Council,  and  will  not  bi'  allowed  to  do  any  private 
work. 

He  will  have  charge  of  the  Bowage  works,  and  have  to  per- 
form all  other  duties  prescribed  by  the  orders  of  the  Local 
Government  Board  for  surveyor,  and  will  have  to  give  a])- 
proved  security  for  £400. 

There  is  an  Assistant  Surveyor,  who  will  aid  the  Surveyor 
in  performing  hi»  duties. 

liOtters  of  application  and  testimonials,  stating  age  and 
qnalilications,  must  bo  forwarded  to  me  on  or  before  the  2l8t 
day  of  September,  1897. 

(By  order  of  the  Council), 

W.  E.  FOSTER, 

Clerk. 
Aldershot, 

August  31,  1897^; 

CORPORATION  OP  THE  CITY  OF 
BIRMINGHAM. 

The  Public  Works  Committee  are  prepared  to  receive  appli- 
cations for  tlie  appointment  of  a  Road  Foreman  in  the  City 
Surveyor's  dopai'tment. 

Candidates  must  be  thoroughly  (jualified  persons,  having 
had  recent  practical  experience  in  the  construction,  scaveng- 
h\s  and  maintonancs  of  roads  and  streets,  and  of  the  various 
classes  of  pavements  used  tlieri'for,  and  also  in  the  manage- 
ment of  large  bodies  of  workmen  and  teams,  and  should  bo 
able  to  sot  out  works  accurately  and  measure  uu  same. 

The  candidate  appointed  will  act  under  the  immediate 
direction  of  the  District  Road  Surveyor,  and  his  horns  will  be 
the  same  as  those  of  the  working  staff.  The  commencing 
salary  will  be  35s.  per  week. 

The  ago  of  the  candidate  must  not  exceed  thirty-five  years. 

Applications,  in  candidates'  own  handwriting,  stating  ago, 
e.vperience,  past  and  present  employtnent,  accoinpanied  with 
co]iios  of   not    more   tiian   three   recent   t.pstirnoiiinls.  and   en- 


dorsed "  Road  Foreman,"  to  be  sent  to  the  undersigned  not 
later  than  the  loth  inst. 

Canvassing,  directly  or  indirectly,  will  bo  con§idered  a  dis- 
qualification. 

JOHN   I'RICK, 

City  Surveyor. 
The  Council  House,  Birmingham. 

September,  1897. 

BARRY  URBAN   DISTRICT  COUNCIL. 
TO  CLERKS  OK  WORKS  AND  OTHERS. 
The  above  Coiiucil  require  the  services  of  a  competent  man 
to  undertake  the  duties  of  Clerk  of  Works  to  superintend  the 
carrying  out  of  private  and  pabliu  improvement  works  in  their 
district. 

Salary,  £2  lOs.  per  week. 

Candidates  for  the  above  appointment  most  be  thoroughly 
qualified,  and  applications  in  applicants'  own  handwriting, 
stating  age,  exi)L'rience,  Ac.,  ae<'oinpanied  by  copies  of  not 
more  than  three  recent  testimonials,  and  endorsed  "  Clerk  of 
Works,"  must  be  sent  to  the  undersigned  not  later  than  Tues- 
day, 21st  September,  1897. 

-Vny  further  information  may  be  obtained  on  application  to 
the  undersigned. 

Canvassing,  cither  directly  or  indirectly,  will  bo  considered 
a  disqualilieation. 

Dated  this  4th  day  of  September,  1897. 
(By  order) 

J.  C.  PARDOE, 
Surveyor  to  the  Barry  Urban  District  Conncil. 

Council  Offices.  Holton-road,  Barry  Dock. 

THE  TOWN  COUNCIL  of  the  BOROUGH  of 
Godalming  invite  applications  for  the  office  of  Borough 
Surveyor. 

Candidates  must  not  be  more  than  forty  years  of  age,  and 
must  be  able  to  produce  satisfactory  tcstitnonials  (not  to  ex- 
ceed three)  as  to  character  and  qualifications. 

They  must  also  have  obtained  the  cortificateof  competency 
granted  by  the  Incorporated  .Vssociation  of  Mimicipal  and 
('ounty  Engineers,  and  must  have  had  some  previous  expcri- 
piu'e  iti  niiiTiicip:!!  work. 


(( 


ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL    EXHAUST. 

THK    ONLY 


u.  * 


VENTILATOR. 

For  ninl<luii,'S,  Drains,  ic. 


5^*: 


Fio.  2^i!. 

By  Electricity,  Water,  Gas,  Steam, 

Hand  or  Horse  Power. 


ACME" 

EXHAUST 
LOUVRES. 


\y  For    Poors, 
^         Walls,  &c 
From  8s. 


VENETIAN     WALL 
INLETS. 

From  18.  6d. 


Telepmras :  "  Ketworth,  Litbkpooi-."      Telephone  No.  1877.      Twenty-five  Years'  Experience.       Illustrnted  Price  Lists  Free. 
Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Ccmpaniep.  &c. 


Kcadily 

swept; 
prevents 

down- 

liniucht. 

25s.  to  36a. 


LEEDS  FIRECLAY  COMPV .  L^o 

SO    :p^i^k:    i^o^w,    rjEEi:)S 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES, 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinf^s,  Traps,  Porcelain  Batfis,  Sc. 
THURSTONLAND    RED    FACING    BRICKS. 

BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard.  Wonship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.G.  ;  and  Somers  Town  Goods  Station.  Euston  Rd.,  N  W 

EASTWOOD  &  CO.,  Limited. 

Hond     Ollke:      liELVKDKHi:     KOAI),     LiA3I  1517111,     Si:. 

BRICKS.   LIME.    CEMENT. 

In  any  Quantities         For  Prices  apply  tc  above  address. 
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The  salary  will  be  £200  per  annum. 

The  borough  authority  will  provide  an  office,  with  fnel, 
water  and  light;  also  the  services  of  an  oflBce  boy. 

A  list  of  the  duties  required  may  be  obtained  of  the  Town 
Clerk,  to  whom  written  applications  for  the  appointment, 
stating  age,  must  bo  forwarded  on  or  before  the  21st  day  of 
September  next,  endorsed  "  Surveyorahip." 

Canvassing  will  disqualify  any  candidate. 

19th  August,  1897. 

SURVEYOR. —  Wanted,  immediately,  for 
Southern  India,  a  competent  Surveyor  and  Engineer. 
Must  have  had  few  years'  experience, — Apply,  with  copies  of 
testimonials,  to  "  K.  P.,"  office  of  The  Survbyor. 

TENDERS   WANTED. 

"DOROUGH  OF  PLYMOUTH. 

-'-'  Tlic  Town  Council  are  prepared  to  receive  tenders  for 
the  construction  and  fitting  up  of  an  Underground  Conveni- 
ence in  accordance  with  the  drawings  and  specification,  which 
may  be  seen  at  the  office  of  the  undersigned. 

Forms  of  tender  may  be  obtained  at  the  said  office  on  pay- 
nient  of  2  guineas,  which  will  be  refunded  on  receipt  of  a 
hond-Jidc  tender. 

Sealed  tenders,  endorsed  "  Convenience,"  to  be  sent  to  me 
on  or  before  the  18th  day  of  September  next. 

The  Council  do  not  bind  themselves  to  accept  tlie  lowest  or 
any  tender. 

JAMES  PATON, 
Borough  Engineer  and  Surveyor. 

Municipal  Buildings,  Plymouth. 
28th  August,  1897. 

HULL  CORPORATION  WATERWORKS. 
SPRINGHEAD    PUMPING   STATION. 

The  Corporation  are  |>repared  to  receive  designs  and  ten- 
ders for  Two  Sets  of  Engines  and  Pumps,  each  capable  of 
continuous  pumping  at  the  rate  of  3, .500  gallons  per  minute. 

Copies  of  specification,  forms  of  tender  and  other  particu- 
lars may  be  obtained  of  the  undersigned  on  jjayment  of  £2, 
which  will  be  returned  on  receipt  of  a  bund-fi,dc  tender  ;  cheques 
and  postal  orders  to  be  made  payable  to  Thos.  G.  Milner,  City 
Treasurer. 

Designs  and  tenders,  endorsed  "Tender  for  Pumping 
]\lacliinei"y,"  to  be   addressed    to  the    Chairman,   Waterworks 


Committee,  and  delivered  at  the  Town  Clerk's  office,  before 
noon  on  7th  October,  1897. 

The  Corporation  do  not  bind  themselves  to  accej-it  the  lowest 
or  any  tender. 

F.  J.  BANCROFT, 

Waterworks  Engineer. 
Town  Hall,  Hull. 

18th  August,  1897. 

CITY  OF  BIRMINGHAM. 
The  Public  Works  Committee  invite  tenders  for  the  con- 
struction of  iSrick  Culverts,  and  the  diversion  of  a  Foul-Water 
Pijie  Sewer,  and  other  works -in  connection  therewith,  in  por- 
tions of  Stoney-lane,  in  the  City  of  Birmingham. 

Drawings  and  specifications  may  be  se^  and  quantities 
obtained  on  application  at  this  office  on  and  after  Monday 
next,  the  13th  inst. 

The  contractor  to  deposit  in  respect  of  the  quantities  the 
sum  of  2  guineas,  which  will  be  returned  on  receipt  o^iihona- 
fide  tender. 

The  contractor  whose  tender  is  accepted  will  be  requireil  to 
pay  not  less  than  the  minimum  standard  rate  of  wages  current 
in  the  district. 

Tenders,  sealed  and  endorsed  "  Culverts  and  Sewers,  Stoney- 
hme,"  to  be  deposited  at  this  office  not  later  than  10  a.m.  on 
Saturday,  the  18th  inst. 

The  lowest  or  any  tender  not  necessarily  accepted. 
(By  order) 

JOHN  PRICE, 

City  Surveyor. 
The  CoTuicil  House,  Birmingham. 

Septeudjcr  6,  1897. 

ODNTr     BOROUGH     OF      WEST      HAM- 


c 


CONTRACT  No.  2. 


TO  BUILDERS. 

The  Council,  acting  as  the  Committee  of  Visitors,  hereby 
invite  tenders  for  a  fm-ther  section  of  the  Foundations,  also 
a  Lodge,  iu  connection  with  a  large  Lunatic  Asylum  at  Chad- 
well  Heath,  Ilford,  Essex. 

Plans  and  sjiecification  may  be  seen,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angoll, 
Borough  Engineer,  Town  Hall,  Stratford,  E.,  on  and  after 
Tuesday,  September  1-1,  1897,  on  the  deposit  of  a  £5  Bank 
of  England  note,  which  will  be  returned  on  receipt  of  a  hand- 
fide  tender. 


HAYWARD'S  PATENT  "SEMI-PRISM"  PAVEMENT  LIGHTS. 


For  Lighting  Basements,  Cellars,  and  Underground  Apartments. 
Uoiveraally  acknowledged  to  be  the  BEST. 


HAYWARO'S  PATENT  SAFETY 
PLATES. 


SELF-LOOKl.Xt;  .VXD  SELF-FA!srKi\lNG. 

Used  by  all  Local  Boards  and  Vestries. 

Solid  Iron,  Ventilation  or  Illuminating. 


Cross  Section  through  Hay  ward's  No.  2B  "Semi-Prism"  Pavement  Light, 


IRON  STABLE  FITTINGS. 


IRON  STAIRCASES. 


11'  in  ,  11  m  ,  1(1  m..  Is  in.  Diameter, 

PATENT   MEl  AL   LATH. 

For  Fireprooflng  Buildmgs. 


f8    MEDALS    AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  WORK  OF  EVERY  DESCRIPTION  ON  SHORTEST  NOTICE. 
Oatalogrues  and  Estimates  on  receipt  of  Particulars,  to 

Hayward  Brothers  &  Eckstein, 


ENGINEERS    AND    IRONFOUNDERS, 

187  to  193  raiOI  STREET,  BOROU&H,  JMmi,  S.E 


LIMITED, 
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Tenders,  endorsed  "  Tender  for  Asylnm  Foundations,  <tc.," 
to  be  sent  to  my  office  not  later  than  12  o'clock  on  Tuesday, 
September  28,  1897. 

The  Council  do  not  bind  tliomselvca  to  accept  the  lowest  or 
any  tender.  The  contractDr  will  be  required  to  enter  into  a 
bond  wiih  two  securities  for  the  ihie  performance  of  the  con- 
tract, and  no  work  will  be  ordered  under  the  contract  until 
such  bond  has  been  dniy  executed. 

The  contractor  whose  tender  is  accepted,  and  with  wlioni  a 
contra.">t  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  .such  rato  of  wages  and  observe  such  hours 
of  labour  as  are  recogniseil  by  the  workmen's  trades  unions 
and  in  force  at  the  time  of  signing  the  contract.  In  the  event 
of  any  broach  of  such  af^reemcnt  the  Council  will  enforce  the 
penalty  clause  in  its  entirety. 

(By  order  of  the  Council) 

FllKD.  E.  HILLE.VJiY, 
Town  Clerk, 
Clerk  to  the  Committee  of  Visitors. 

Town  Hall,  West  Ham,  K. 
Anifust  30,  1897.  _^ 

THI<:  UKn.\N  DISTRICT  COUNCIL  OF  HOY- 
LAKE  A.Nl)  WKST  KIRBY. 

The  above  Council  are  ])reparod  to  receive  tenders  for  the 
supply  of  the  following  material,  required  in  the  construction 
of  the  proposed  Parades  at  Hoylake  and  West  Kirby  and 
M.irine  Lake  at  West  Kirby  ; — 

80,000  lineal  feet  9  in.  by  3  in.  Redwood  Piling,  cut  to 
lengths; 

10  standards  Redwood  Boards  and  Spruce  Scantlings ; 

7,000  tons  Granite  Blocks,  uuworked,  cubical  or  square, 
random  sizes; 

2,000  tons  Granite  Bre.akors  ; 

7,000  tons  Sandstone  or  Limestone  Burrs; 

2,.5t)0  tons  best  Portland  Cement ; 

100  Hard  Wood  Navvy  Harrows; 

1,000  tons  ^-in.  Granite  Screenings; 

1,000  tons  9-in.  Crushed  Granite. 

Full  informatiou  and  copies  of  specification  may  be  obtained 
upon  application  to  Mr.  Thomas  Foster,  Surveyor  to  the 
Council,  Public  Offices,  Hoylake. 

Sealed  tenders,  upon  forms  obtained  from  the  Surveyor,  to 
be  frnt  'II  nut  l;it(  r  ih:iii   Moiulay,  the  27th    September  next^ 


'addressed  to  me,  the  undersigned,  and  endorsed  "Tender  for 
Material." 

The  Council  do  not  undertake  to  confino  themselvoa  to  the 
•nlmve  quantities,  which  are  approximate  only,  nor  to  confine 
themselves  in  any  case  to  one  jjcrson  for  the  whole  of  the 
material  they  may  ro<iuiro,  neither  do  they  bind  themselvi-s 
to  accept  the  lowosii  or  any  tender. 

RODERICK  WILLIAMS, 

Clerk  to  the  Council. 
Public  Offices   Hoylake. 

AngoBt  31,  1897. 

CITY  AND  COUNTY  OF  KINGSTON-UPON- 
HULL. 
ELECTRIC  TRAMWAYS. 
The   Corporation   of  the  above  city  invite  tenders  for  the 
Electrical   Equipment  of  their  Tramways,  to  the  extent  of 
about  9  miles  double  track  and  }  mile  single  track. 

It  will  be  open  to  contractors  to  submit  tenders  for  various 
systems,  and  the  contract,  which  will  not  be  divided,  will 
include  Engines  and  Generators,  Switch-boards,  Feeders,  Poles, 
Brackets,  Trolley  Wire,  Rail  Bonding,  and  all  AcceR.sorie8  ; 
also  the  lirst  instalment  of  Cars  (lifteen  Motor  Cars  and  five 
Trailers). 

It  is  expected  that  the  specilicution,  lithographed  plans  of 
the  routes,  and  other  ]>articulari<,  will  bo  ready  for  issue  early 
iu  September,  and  copies,  when  ready,  may  be  obtained  from 
the  City  Engineer,  Hull,  by  persons  projwsing  to  tender  upon 
payment  of  a  deposit  of  £10,  which  will  be  refunded  upon 
receipt  of  a  loiu't-fnie  tender  and  return  of  the  papers  and 
plans  supplied. 

Cheques  to  be  made  payable  to  Sir.  Thos.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Equipment,"  are 
to  bo  a<ldressed  to  the  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  office,  HtiU,  before  noon 
on  Frid.ay,  5th  November.  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

(Bv  order) 
A.   E.   WHITE,  City  Engineer. 
A.  S.  BARNARD,  City  Electrical  Engineer. 
Town  Hall,  Hull. 

2Gth  August,  1897. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  ^ 

40  by  27 „        3  - 

53  by  31 „         4- 

Copies  in  one  sheet ^60  h  y  tO,  hy  arrangement, 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  1  6 

40  by  27 „       2  6 

53  bj  31  „       3  6 

J.  HALDEN&CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


^ 

v^ 


5^*   '    '"%. 


fire: 


^LONDON  &^ 
^LANCASHIRE. 


<k. 


jC\^ 


Subscribed  Capital  -  £2.127.500. 


„     .„,        I   46  DALt  SlKttl,  LIVtKfUUL, 

Head  Offices  |  ^^  ^^  ^^  ^^^^  ^^^^^^^^  ^^^^^^^  LQ^pQ„_ 

l.itieral    Commissiiin    allowwi     to     SURVEYORS 
BUILDERS   and  ARCHITECTS,  for  introduction  ot 

Busili.ss. 


C.WoOLLiSCROFT&SoN. 


HAN  LEY, 

STAFFS. 


LTD 


FLOORS,   WALLS. 
AND  ROOFS 


-^^^     and  Blue 

STAFFORDSHIRE 

GOODS. 

Many  Specialities     Illustra- 
tions and  Prices  on  application. 


TO     LET. 


PERMANENT      DECORATIVE 


WALL  i  CEILING  COVERINGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97.  Queen    Victor. a  Stnct.  LC^DON    EC 


Nineteen  Medals.                          Chicago  Exhibition,  Highest  awards. 

\ 

w 

I 

IZVM:.       WOOLLAIVIS       &       CO., 

.'RU.INAI.    MAKKhS  Of 

u 
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1 

w 

1 

I 

i1^f¥ 

Frco    from    Arsonlo. 

Sole  Address:  110  HIGH  STREET,  near  Manchester  Square.  LONDON.  W. 

Hnr 

1 

1 
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THOROUGH  OF  PLYMOUTH. 

-*-'  Tenders  are  invited  for  Heating  and  Ventilating  the 
Municipal  Buildings. 

Specification  and  form  of  tender  may  be  obtained  at  thg 
ofifice  of  the  undersigned  on  pa^Tnent  of  a  deposit  of  2  guineas, 
which  will  be  retiumed  on  receipt  of  a  hovd-Jidc  tender. 

Should  the  contractor  withdraw  his  tender,  the  amount  of 
deposit  will  be  forfeited  and  the  contractor  will  be  debarred 
from  tendering  for  any  further  work  carried  out  under  tlie 
corporation  for  a  period  of  three  months. 

Sealed  tenders  to  be  delivered  not  later  than  the  22nd  inst. 

Persons  tendering  must  bind  themselves  to  pay  the  standard 
rate  of  wages  and  .adopt  the  standard  hours  of  labour  con- 
sidered fair  in  the  district  of  the  three  towns. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

JAMES  PATON, 
Borough  Engineer  and  Surveyor. 
Municipal  Offices. 
September  6,  1897. 

GITT  AND  COUNTY  OF  KINGSTON-UPON- 
HULL. 

TO  TIMBER  MERCHANTS  AND  OTHERS. 
The  Corporation  are  prepared  to  receive  tenders  for : — 

1,  The  supply  of  about   6,300,0a)  Australian   Hard  Wood 

Paving  Blocks,  3  in.  by  9  in.  by  4i  in.  deep;  or 

2,  An  equivalent  quantity  of  Planks,  s.ay  8.400  loads;  and 

3,  Separate  tenders  for  Sawing  the  Planks  into  blocks. 
Forms  of  tender  and  other  particulars  may  be  obtained  of 

the  City  Engineer. 

Tenders,  endorsed  "  Tender  for  Hard  Wood,"  are  to  be  ad- 
dressed to  the  Chairman  of  the  Works  Committee,  and  to  be 
delivered  at  the  Town  Clerk's  office,  Hull,  before  noon  on 
Friday,  the  1st  October,  1897. 

■  ,The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender,  and  reserve  to  themselves  the  right  to  accept 
tenders  for  only  a  portion   of  the  timber,  and  to  divide  the 
contract  between  two  or  more  firms. 
(By  order) 

A.  E.  WHITE, 

City  Engineer. 
Town  Hall,  Hull. 
September  1,  1897. 

GJ.LOUCESTER  RURAL  DISTRICT  COUNCIL. 
'  TO  CONTRACTORS. 

The  above  Council  invite  tenders  for  laying  about  6,000 
yards  of  Stoneware  Pipe  Sewers,  IS  in.,  15  in.,  12  in.  and  9  in.. 


with  manholes,  ventilators  and  other  works,  in  parishes  of 
Wotton  Saint  Mary  (Without)  and  Longford,  in  accordance 
with  plans  and  specifications  prepared  by  Mr.  .J.  Fletcher 
Trew,  C.E.,  County  Chambers,  Gloucester. 

Quantities  will   be  .supplied  on  deposit  of  1  guinea,  which 
will  be  returned  on  receipt  of  a  hona-jide  tender. 

The  tenders  are  to  be  sealed  up  and  delivered  to  the  under- 
signed not  later  than  September  2.5th  inst. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

L.  E.  H.  MAYER, 
Clerk  to  the  Gloucester  District  Council, 

Great  Western-road,  Gloucester. 
1st  September,  1897. 

"PPSOM  RURAL  DISTRICT  COUNCIL. 

PRIVATE  STREET  IMPROVEMENTS. 


TO  ROAD  CONTRACTORS. 

The  Epson  Rural  District  Council  are  prepared  to  receive 
tenders  for  Making-up  the  Longfellow  and  Lincoln  roads,  in 
the  parish  of  Cheam. 

The  plan  and  specification  of  the  work  and  form  of  contract 
may  be  seen  at  the  office  of  their  Surveyor,  Mr.  H.  D.  Searles- 
Wood,  K.E.I. B. A.,  157  Wool  Exchange,  Coleman-street,  E.C., 
on  or  before  the  14th  September  next,  wliere  printed  forms 
of  lender  and  other  p.articuLars  may  be  obtained. 

The  tenders  must  be  on  the  forms  issued  by  the  council, 
enclosed  in  an  envelope,  sealed,  and  endorsed  "  Tender  for 
Longfellow  and  Lincoln  roads,"  and  must  be  delivered  on 
or  before  4  o'clock  p.m.  of  Tuesday,  the  14th  September  next, 
at  my  office. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tenders. 

(By  order) 

W.  O.  READER, 

Lonsdale,  Epsom.                                                             Clerk. 
25th  August,  1897. 

PLACTON      (ESSEX)      URBAN     DISTRICT 

\J  COUNCIL. 

Tenders  are  invited  for  Paving  and  Making-up  Granville- 
road,  Harold-road,  Alexandria-road,  St.  Ann's-road,  St.  Mary's- 
road.  Castle-road  and  Magdalen-road,  in  the  Urban  District 
of  Clacton. 

The  drawings  and  specifications  may  be  seen,  and  copies  of 
the  quantities   obtained,  on  application  to   Mr.  A.  R.   Robin- 


W  EXPANDED  METAL 


Meshes  from  |th  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  I'jth  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

iniportjint  Buildings,  both  Public  and  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  3  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  vermiu-proof,  and  practically  sound-proof, 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 
for  walls  aud  ceilings,  also  for  suspended  ceilings,  ornamental  mouldings,  encasing  columns 
girders,  &c.— no  craoking  or  falling  away  of  plaster  to  lie  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark 

able  results  and  advantajjes  of  these  will  be  better  understood  by  perusal  of  the  Report 
hereinafter  reft  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 
panded Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

the  Royal  Parks,  leading  Kaihvay  Companies  and  landed  Estates  throughout  the  Kingdom. 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  be  used  wherever  hittice-work  is  required,  from  a  letter-rack  to  a  lift  shaft,  for  gai  den 
bordering  and  archways.  Is  highly  ornamenial  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  f©r  strength 
than  any  other  description  of  metal  lattice-work, 

BRASS.   ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

tlic  effect  is  very  pUiisin^,  and  here  again  the  absence  of  joints  gives  great  dnrabiity  to  the 
metal,  and  the  rapidiiy  of  maiutfjioture  allows  of  \ery  low  prices. 


CATALOGUES   AND   PRICE  LISTS    can    be   obtaiufd   on    application. 

Also  enprof  a  KEPOltT  liyan  K.MINliNT  FIlf.Mof  ENtUXEEIiSon  the  u>i-  ofli.XPANDKD 


■np.V 
-METAL  IN  COMCIIKTK 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UPPER    THAMES  STREET,   LONDON,  E.O. 

Telegraphic  Address,  "  Distend.  London  "  Works— WEST  HARTLEPOOL.  Telephone  No.  18** 
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MONKSWOOD       RESERVOIR, 
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LONGITUDINAL     SECTION     OF    EMBANKMENT     AND     PUDDLE     TRENCH. 


LONGITUDINAL     SECTION     OF    ARM     PUDDLE     TRENCH. 


--^.jBr>i't»ni-'^~^p^=^ 


TRANSVERSE    SECTION     OP    UPPER    END     OF    RESERVOIR. 


TRANSVERSE     SECTION     OP    RESERVOIR    EMBANKMENT. 

(The    dotted   linos   show   the    Kiiihnukment   as   origiiiftlly   designed.) 


TRANSVERSE     SECTION     pF     RESERVOIR     ON     A     B     C     D     (s«-    Genernl    Plan). 
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Minutes  of  Proceedings. 


Road-making 

in 

America. 


The    United    States    Government 
is  evidently  anxious  to  pi'omoto  the 
making    of   good    roads    througliont 
the   vast   area  of  the    States.     The 
chief  of  tlie  bureau  of  good  roads  has  been  instructed 
by  the  Department  of  Agriculture  to  construct  and 
exhibit  an  example  of  a  steel  road  at  the  Nashville 
Exposition.     It  is  considered  that  the   use  of  the 
material  for  roads  in  regions  where  stone  and  gravel 
are  scarce,  and  wliere  the  soil  is  deep  and  sticky,  will 
be  the  easiest  solution  of  the  good  road  problem  for 
such    localities.     It  is  said  that    at   present  prices 
these  steel  roads  can  be  cheaply  constructed.     Flat, 
or  slightly    trough-shaped    bais  of  steel   are  to   bo 
used  as  supports  for  the  wheels  of  vehicles,  and  to 
prevent  the  slipping  of  horses  the  rails  will  be  trans- 
versely indented  snfficiently  to  afford  a  foothold  for 
the  calks  of  horse-shoes  without  materially  affecting 
the  smoothness  of  the  surface  for  the  wheel  treads. 
The  joints  of  the  flat  bars,  or  rails,  will  be  made 
strong  enough   to  prevent  them  from    giving     way 
under  use,  and  thus  forming  depressions.       While 
40  lb.  per  ton  is  the  average  rcqnired  to  pull  a  load 
on  a  level  macadam  road,  it  is  claimed  that  8  lb.  will 
do  this  work  on  a  steel  road.     On  the  other  hand,  it 
is  claimed  that  a  good  brick  road  can  be  scarcely  in- 
ferior to  steel  and  that  it  would  outlast  a  steel  road. 
Another  work  by  which  the  Government  is  seeking 
the  improvement  of  roads  is  the  use  of  agri3altural 
experiment  stations  as  sources  of  instruction  in  road- 
building  to  the  public  at  large.     Manufacturers  of 
road   machinery  furnish  the  necessary  plant   free  of 
charge,  the  county  and  city  anthorities  provide  the 
material  and  the  labour  of  men  and  teams,    while 
the   Government  furnish    an  engineer  to    supervise 
the  work  and  instruct  students  and  visitors,  and  also 
pay  for  one  or  two  skilled  operators  for  the  machines. 
It  is  admitted  that  brick  roads  are  more  costly  than 
some  other   forms,    but,  nevertheless,  a   good   many 
people  in    the   United  States  maintain   that  a  road 
paved  from   curb  to  curb  with    vitrified  brick  is,  in 
proportion  to  its  cost,  the  best  road  known  to  modern 
engineering.      Others  might  suggest  that  the  desire 
to  foster  the  brick-making  industry  has   influenced 
the  formation  of  this  opinion.     The  experiments  in 
brick   roads   has  now   reached  the  Western  States. 
At  Monmouth,  in  Central  Illinois,  a  road  of  vitrified 
brick,  set  on  edge  in  a  single  course  on  a  bed  of  sand 
between  oak-plank  curbs,  is  now  undergoing  proba- 
tion, and  is  said  to  have  given  satisfaction.     What 
are  described  as  brick  trackways,  with   intervening 
gi-avel  paths  for  horses,  have  been  proposed. 

•  «  • 

In 


tho  discussion  on  the  jiaper 
read  by  Mr.  AVeaver  at  the  annual 
meetingof  the  Association  of  ^Innicipal 
and  County  Engineers,  !Mr.  Chas.  Mason 
pointed  out  the  great  advantage  of  a 
plentiful  supply  of  water  for  street  flushing,  an  nd- 
vantagcjpossessed  by  Paris  and  not  by  London.    The 


Street 
Flushing 

in 
Germany. 


abundant  use  of  water  for  street  flashing  is  recog- 
nised as  tho  most  efllcient  method  of  cleansing,  and 
in  this  connection  an  interesting  illustration  comes 
from  tho  city  of  Lubeck,  near  Germany,  where  an 
independent  water  supply  has  been  provided  for  tho 
special  purpose  of  flushing  the  streets.  Some  de- 
tails of  the  installation  will  be  of  interest  for  our 
readers.  In  order  to  avoid  the  cost  of  new  buildings, 
the  pumping  plant  was  placed  in  one  of  the  electric 
stations  where  space  was  available,  the  water  being 
taken  direct  from  the  river  Hunte,  and  the  pnmps 
di'iven  by  bolting  from  turbines.  A  system  of  high- 
service  mains,  altogether  distinct  from  the  regular 
water  supply,  is  connected  with  this  pumping  plant, 
and  a  pressure  of  ()i)  ft.  head  is  maintained  by  an 
automatic  regulator  permitting  the  excess  water  to 
be  returned  to  the  river  whenever  the  demand  is 
reduced.  This  high-service  pumping  system  sup- 
plies thirty-seven  flushing  hydrants  placed  at  such 
points  of  elevation  as  to  permit  the  streets  to  bo 
cleared  by  tho  slope.  Tho  hydrants  are  so  arranged 
that  their  ordinary  discharge  is  through  openings  in 
the  curb  at  the  gutter  line,  but  they  can  also  be 
immediately  converted  into  fire  plugs  for  hose 
attachment,  either  for  street  sprinkling  or  for  fire 
engine  supply.  As  the  river  water  at  Oldenburg  is 
unfit  for  household  use,  the  plant  referred  to  is 
available  only  for  the  special  purposes  for  which  it 
was  designed,  but  tho  expense  of  thus  using  a  local 
supply  of  brackish  water  for  purposes  of  street 
washing  and  fire  service  is  very  moderate.  The 
entire  cost  of  the  plant  was  only  about  £1,100,  or  less 
than  £40  per  hydrant.  The  advantages  are  higher 
sanitary  efficiency  and  greater  subsequent  economy 
in  street  cleanintr  than  would  be  obtained  by  any 
other  method.  This  new  departure  in  Lnbeck  is  one 
of  tho  numerous  sanitary  improvements  which  have 
resulted  from  the  cholera  epidemic  of  1S92  in  tho 
seaports  of  North  Germany. 


The  Cause 
of  the 
Plague. 


Our  contemporary,  hulian  Engineer- 
ing, in  endeavouring  to  account  for 
tho  recent  epidemic  in  and  around 
Bombay,  find.s  tho  most  plausible 
theory  to  be  that  which  ascribes  the  outbreak  to 
subsoil  contamination,  tho  outcome  of  two  or  moi-e 
centuries  of  neglect  and  indilTeronce  in  a  city  which 
by  its  situation  is  liable  to  the  worst  forms  of  water- 
logging. These  conditions,  however,  are  not  re- 
garded as  peculiar  to  Bombay,  but  as  incidental  to 
many  other  towns  in  India,  so  that  when  the  satu- 
rated filth  on  which  many  of  them  are  built  becomes 
ripe  and  fit  to  receive  and  engender  tho  plague  germs 
an  outbreak  of  the  disease  miglit  bo  imminent  atany 
time  if  circumstances  should  favour  its  develop- 
ment. Old  and  inefficient  sewers  and  cesspits, 
blocked  drains  and  intra-mural  burials,  ai-e  among 
the  causes  indicated  as  tending  to  exercise  an  im- 
portant part  in  the  development  of  favourable  cir- 
cuniatancoB  ;  but  tho  most  important  factor  ia'con- 
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sidered  to  be  underground  water,  which  may  supply 
facilities  for  circulating  the  germ.  The  soil  under 
the  city  of  Bombay  is  described  as  water-logged  to 
an  excessive  extent,  the  level  of  the  subsoil  water 
having  steadily  increased  of  late  years  with  the  large 
increase  in  the  water  supply,  aided  by  certain  well- 
known  obstructions  to  the  underground  drainage.  It 
is  thought  that  the  underground  filth  found  a  vent 
into  the  air,  and,  other  things  favouring,  plague  in- 
fection and  contagion  followed  and  flourished  to  an 
appalling  extent.  Finally,  the  decrease  in  the  epi- 
demic is  attributed  to  some  extent  to  the  thinning, 
by  death  or  flight,  of  the  ranks  of  those  whose 
habits  and  mode  of  life  and  neglect  of  sanitary  rules 
make  them  easy  victims  of  such  filth  diseases. 
There  is,  however,  reason  to  believe  that  the  cause 
is  endemic  in  the  soil  and  would  be  ready  to  burst 
forth  whenever  provocation  arises.  Assuming  that 
the  germ  of  infection  was  imported,  it  evidently 
found  a  favourable  habitat  in  the  soil  of  Bombay, 
the  physical  and  economic  conditions  of  the  place 
contributing  to  make  the  ravages  of  the  disease 
worse  than  they  ■would  otherwise  have  been. 


interfei-ence    p  ¥^- /'^tree,  borough   engineer  of 
with  vrrimsby,   has    set    a   commendable 

Officials.  example  to  his  bj'other  officials  in  his 
method  of  dealing  with  an  evil 
which  all  municipal  engineers  probably  experience 
at  some  time  or  another — namely,  undue  inter- 
ference on  the  part  of  members  of  the  local  author- 
ity. At  the  last  meeting  of  the  Highways  Com- 
mittee Mr.  Petree  complained  that  the  evil  had 
grown  to  serious  proportions,  and  he  mentioned 
cases  of  orders  which  he  had  given  being  overruled 
by  certain  members  of  a  sub-committee.  He  con- 
tended with  justice  that  the  result  was  loss  of  influ- 
ence, and  that  it  was  impossible  for  him  to  perform 
his  duties  efficiently  when  he  was  hampered  in  such 
a  fashion.  He  gave  the  necessary  completeness  to 
his  expostulation  by  courageously  mentioning  the 
names  of  members  who  had  thus  been  guilty  of  con- 
duct which,  unless  iu  very  exceptional  circum- 
stances, is  utterly  unjustifiable  and  inexcusable.  It 
is  creditable  to  the  common-sense  of  the  committee 
that  the  following  resolution  was  carried  unani- 
mously :  "  That  in  future  all  orders  for  work  to  be 
done  or  material  required  in  the  borough  engineer's 
department  be  given  by  and  through  the  borough 
engineer,  and  not  by  any  individual  member  of  any 
committee,  and  that  the  engineer  be  empowered  to 
discharge  any  workman  refusing  or  neglecting  to 
carry  out  the  engineer's  orders."  It  would  have 
been  passing  strange  if  any  other  result  had  been 
arrived  at.  It  is,  of  course,  possible  that  in  many 
cases  such  a  spirited  protest  might  not  be  received 
in  very  good  part,  and  might  entail  future  enmity 
and  unpleasantness  from  members  of  the  baser  sort, 
but  we  are  convinced  that  in  the  majority  of  cases 
the  surest  way  to  arrest  mischievous  interference 
and  prevent  its  recurrence  in  the  future  is  "  to  take 
the  bull  by  the  horns."  Our  contemporary.  The 
Electrical  Beview,  taking  the  Grimby  case  as  apply- 
ing equally  well  to  municipal  electrical  engineer.a, 
congratulates  the  engineer  on  the  bold  stand  he 
has  taken  and  the  committee  for  upholding  him. 
Like  our  contemporary,  we  fear  that  there  is  too 
much  of  this  undue  influence  exercised  by  self-con- 
scious municipal  committee-men. 


Wood  ^'"    contemporary,    Truth,    has     ex- 

anH  pressed  an  opinion  that  the  West- 
Asphalte.  minster  authorities  have  committed  a 
grave  error  in  paving  Victoria-street 
with  asphalte.  The  writer  goes  on  to  say  :  "  Of  all 
descriptions  of  paving,  I  have  no  hesitation  iu  de- 
scribing this  as  the  worst.  At  the  best  of  times  it 
is  paiuf  ul  to  watch  the  efi'orts  of  lior.ses  to  start  a 
heavy  load  upon  it  without  an  atom  of  foothold,  and 
given  a  drizzle  of  rain  or  a  white  frost  the  poor 
beasts  are  perfectly  incapable  of  keeping  their  feet. 


If  this  statement  requires  any  confirmation,  it  would 
be  found  in  the  fact  that  at  least  75  per  cent,  of  the 
omnibus  and  cab  drivers  plying  to  and  from  Victoria 
station  signed  a  memorial,  addressed  to  the  West- 
minster magnates,  deprecating  the  work  as  it  is  now 
being  carried  out;  and  I  have  all  my  life  been  of  the 
opinion  that  the  wearer  of  the  shoe  is  the  proper 
person  to  report  upon  its  fit.  I  wonder,  too,  how 
the  occupants  of  the  residential  flats  in  Victoria- 
street  like  the  change,  for  asphalte  is  far  noisier 
than  wood."  We  have  more  than  once  had  occasion 
to  deprecate  sweeping  and  indi.scriminate  condemna- 
tion of  wood  paving,  the  objections  to  which  are 
generally  made  from  the  sanitary  point  of  view,  and 
would  probably  have  little  or  no  foundation  if  the 
pavement  was  properly  laid,  maintained  and  cleansed. 
On  the  other  hand,  our  contemporary's  summary 
condemnation  of  asphalte  strikes  us  as  going  to 
another  undesirable  extreme.  It  is,  of  course,  ad- 
mitted that  the  great  objection  to  asphalte  for  paving 
purposes  is  its  slipperiness  and  difficulty  for  horses. 
The  greater  the  progress  of  mechanical  traction  the 
less  weight  will  attach  to  this  argument,  and  asphalte 
has  certain  advantages  which  should  not  in  fairness 
be  forgotten.  The  truth  is  that  the  perfect  pave- 
ment has  not  yet  been  devised — the  consummation 
being  possibly  a  long  way  off — and  nothing  is  more 
easy  than  to  array  arguments  for  and  against  any 
existing  class  of  pavement.  Consequently,  opposite 
opinions  may  naturally  be  expected  to  prevail  as  to 
the  wisdom  of  substituting  asphalte  for  wood  in  an 
important  thoroughfare  like  Victoria-street. 


It  is  well  known   that   asphalte 
'"T^'if^it  "^     paving  is  more  extensively  used  in 
Pavine  the    IJnited     States    than     in    this 

in  tiie  United  country.  In  a  paper  read  recently 
1  States.  before  the  American  Society  of 
'  Civil    Engineers    a   sketch    of    this 

development  was  given.  Asphalte  as  generally 
laid  in  the  United  States  is  described  as  a  bituminous 
concrete,  the  sand  acting  as  the  body  of  the  mixture, 
and  the  asphalte  simply  cementing  the  particles  of 
sand  together.  In  1854  a  pavement  of  rock  asphalte 
was  laid  on  the  Rue  Bergere,  Paris,  as  an  experi- 
ment, and  the  degree  of  success  achieved  was  con- 
sidered sufficient  to  justify  a  trial  four  years  later 
on  the  Rue  St.  Honore,  and  from  that  time  the  be- 
ginning of  asphalte  pavements  may  be  dated.  In 
London  the  first  pavement  of  a  similar  kind  was  laid 
in  1869,  and  in  Berlin  in  1873.  The  European  pave- 
ments led  investigators  in  the  United  States  to  make 
experiments  on  their  own  behalf,  and  from  1870  to 
1873  quite  a  large  area  of  pavement  was  laid  with 
coal  tar  instead  of  asphalte  as  a  binding  material. 
These  pavements  failed,  as  the  coal  tar  was  apt  to 
crack  in  the  winter  and  be  soft  and  sticky  in  the 
summer;  or,  in  other  words,  a  pavement  made  of 
coal  tar  that  would  not  be  soft  in  hot  weather  would 
crack  and  crumble  when  the  weather  became  cold. 
The  failure  of  these  pavements  led  to  further  investi- 
gation, and  in  1870  a  bituminous  pavement  was  laid 
in  Newiirk,  N.J.,  around  the  City  Hall,  followed  in 
1871  by  one  in  New  York,  near  The  Battery,  with 
Trinidad  asphalte  as  the  cementing  material.  These 
experiments  attracted  the  attention  of  the  author- 
ities at  Washington,  and  in  187(5  a  commission  ap- 
pointed under  the  authority  of  Congress  reported  in 
favour  of  paving  Pennsylvania-avenue  with  asphalte, 
using  the  European  bituminous  rock  on  one  portion 
and  Trinidad  asphalte  for  the  remainder.  The  com- 
pletion of  that  work  is  looked  upon  as  inaugurating 
the  complete  success  of  asphalte  paving  in  the  United 
States,  the  industry  having  been  continually  on  the 
increase  since  that  time. 


The  sanitary  circumstances  of  the  ad- 
II  ^  joining  urban  districts  of  Hayle  and  Phil- 

District,    lack,  in  Cornwall,  have  been  such  as  to 
attract  the  attention  of  the  Local  Govern- 
ment Board,  and  a  report  has  been  issued  as  the 
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Phillack 

Urban 

District. 


rcsnlt  of  an  inspection  bj  Dr.  F.  St.  Georpe  Mivart, 
one  of  the  medical  iu.ipoctors.  Amonfij  other  points 
discussed  are  dwelling  accommodation,  water  snpply, 
sewerage,  house  drainage,  and  the  removal  and  dis- 
posal of  excrement  and  refnse.  In  most  respects 
the  sanitary  condition  of  tlio  place  seems  satisfactory, 
but  the  water  supply  evidently  needs  some  atten- 
tion. The  snpply  is  derived  from  springs  which 
arfi  liable  to  receive  a  good  deal  of  pollution,  and 
the  water  is  distributed  from  the  reservoirs  without 
any  attempt  at  filtration.  As  a  result  of  bis  inspec- 
tion Dr.  St.  George  Mivart  does  not  think  it  neces- 
sary to  accuse  the  sanitary  authorities  of  having 
entirely  failed  in  the  discharge  of  their  duties.  In 
one  respect,  however,  they  have  undoubtedly  been 
remiss,  and  that  is  in  not  having  availed  themselves 
of  the  powers  given  thom  by  the  Public  Health  Act 
of  1S75  to  provide  for  the  isolation  of  persons 
snifering  from  infections  diseases.  Neither  have 
they  availed  themselves  of  the  powers  conferred  by 
the  Infectious  Diseases  (Prevention)  Act  and  the 
Public  Health  Acts  (Amendment)  Act,  and  they 
have  been  lax  in  enforcing  their  by-laws. 

*  •  « 
In  the  neighbouring  district  of  Phil- 
lack   the  housing  accommodation  is  far 
from  satisfactory.     The  water  snpply  is 
derived    exclusively   from   wells,   all  of 

which  the  inspector  found  to  be  liable  to  pollution 
by  soakagc  from  leaking  cesspits  and  ashpits,  and 
the  washing  into  them  of  refnse  deposited  upon  the 
ground  adjacent.  An  unfavourable  analysis  is 
quoted  in  the  report,  and  au  outbreak  of  eoteric 
fever  was  traced  directly  to  a  polluted  well ;  yet  the 
urban  district  council  "have  so  far  successfully 
resisted  all  efforts  to  wake  them  up  to  a  sense  of 
their  responsibility  in  allowing  such  a  state  of 
things  to  continue."  The  inspector  gives  a  detailed 
account  of  the  strange  vacillation  which  has  charac- 
terised the  proceedings  of  the  district  council  in 
this  matter,  and  he  has  no  difficulty  in  demonstra- 
ting that  the  best  solution  would  be  the  co-operation 
of  the  two  districts  in  the  provision  of  a  common 
snpply,  sufficient  water  being  obtainable  for  the 
purpose  in  the  district  of  Phillack.  House  and 
other  rcfu.se  was  found  above  and  around  one  of  the 
.springs,  and,  speaking  generally,  the  inspector  did 
not  find  a  single  public  well  for  the  supply  of  drink- 
ing water  that  ought  not,  in  his  opinion,  to  be 
closed.  The  private  welLs  are  even  worse,  and  the 
inspector  expresses  his  surprise  at  the  obstinacy  of 
those  who  persist  in  drawing  from  such  sources  the 
water  for  their  daily  consumption. 

*  »  « 

Doling  the  past  two  or  three  years 
Municipal     f^^y  towns  or  cities  in  the  countiy  have    ' 

at^  been  brought. more  conspicuously  before 
Coventry.  ^'^"^  public  than  the  ancieut  city  of  ; 
Coventry,  formerly  the  seat  of  the 
ribbon  and  watch-making  industries,  now  the  un- 
disputed centre  of  the  great  cycle  industry.  A  few 
mouths  ago  paragraphs  appeared  throughout  the 
Press  giving  particulars  of  the  unusually  rapid  de- 
velopment of  the  city.  Factories  and  dwellings  wei-e 
rising  in  all  directions,  and  it  was  a  matter  of  im- 
possibility to  secure  houses  except  by  bespeaking 
them  before  erection.  Since  then  rumours  have 
been  heard  in  the  financial  world  of  a  slump  in  the 
cycle  trade,  said  to  be  due  partly  to  foreign  competi- 
tion. Suffice  it  to  say  that,  although  many  large 
estates  have  been  and  are  being  developed  and  the 
building  trade  very  fully  occupied,  it  is  still  so  diffi- 
cult to  get  housing  accommodation  that  premiums 
are  advertised  for  information  as  to  available  houses, 
so  that  it  would  not  appear  that  the  cycle  trade  has 
yot  deserted  Coventry.  As  might  perhaps  have 
been  expected,  the  local  authoritj'  have  scarcely 
been  alive  to  the  necessity  of  keeping  pace  with  the 
largely-increasing  business  of  the  city,  and  conse- 
(luently  municipal  matters  arc  scarcely  as  up-to-date  as 
might  be  desired.  In  June  Mr.  J.  E.  Swindlchurst, 
A.M.I.C.E.,  of  Burton,  was  appointed  city  engineer,  and,   . 


after  due  consideration  of  the  present  state  of  affairs, 
has  submitted  a  lengthy  report  on  the  various  depart- 
ments under  his  supervision.  The  recommenda- 
tions included  in  this  report  have  been  unanimously 
approved  by  the  council,  and  the  reorganisation  of 
the  department  will  be  commenced  at  once.  The 
report  is  an  interesting  one,  and  we  purposed  giving 
a  summary  of  it  this  week,  but  owing  to  exceptional 
pressure  on  our  space  we  have  been  compelled  to 
hold  it  over. 


Nearly  ten  years  have  elapsed 
since  Mr.  H.  Percy  Bonlnois  suc- 
ceeded  Mr.  Clement  Dunscombe  in 


Expected 
Resignation 

Mr,  B.julnols.  ''^''  important  office  of  city  engineer 
of  Liverpool.  We  now  understand 
that,  though  liis  resignation  has  not  yet  been  form- 
ally tendered,  it  is  his  intention  to  retire  from  his 
present  appointment  at  an  early  date,  in  order  to 
take  up  a  responsible  post  in  connection  with  an  in- 
dustrial enterprise  conducted  on  a  large  scale  in 
London.  A  writer  in  a  Liverpool  paper,  in  comment- 
ing upon  the  step  about  to  be  taken  by  !Mr.  Bonlnois, 
after  giving  some  details  of  that  gentleman's  pro- 
fessional career  which  are  already  familiar  to  our 
readers,  says  :  "  Mr.  Bonlnois  has  a  distinguished 
jtosition  in  his  profession,  and  books  of  his  which 
relate  to  sanitation  are  in  constant  request  and  form 
part  of  the  reference  library  of  every  working  ad- 
ministrator of  a  town  council,  a  county  council,  a 
district  council,  or  a  parish  council  .  .  .  Apart  from 
his  purely  professional  qualifications,  ilr.  Bonlnois 
possesses  notable  powers  of  observation  and  swiftness 
in  dealing  with  subjects  presented  to  him  for  solu- 
tion. None  will  regret  his  departure  from  Liverpool 
more  than  the  busy  members  of  the  staff  who  serve 
under  him.  This  is  a  tribute  of  the  most  patent 
value,  and  one  of  which  any  public  official  might  well 
feel  proud."  The  announcement  of  this  decision  on 
the  part  of  Mr.  Bonlnois  will,  no  doubt,  be  received 
by  municipal  engineers  with  interest,  mingled  with 
regret  that  so  prominent  a  member  of  their  profes- 
sion should  cease  to  be  engaged  in  its  active  pursuit. 
It  may  be  taken  for  granted,  however,  that  Mr. 
Bonlnois  will  continue  to  show  the  .same  keen  in- 
terest as  hitherto  in  the  profession  and  the  A.ssocia- 
tion,  the  status  and  welfare  of  which  he  has  admit- 
tedly alway.s  endeavoured  to  promote  by  every 
means  in  his  power. 

•  *  • 

We  give  this  week  the  first  iustal- 
ment  of  our  report  of  the  proceedings 


The 

Leeds 

Cong:ress. 


of  the  interesting  conference  which 
has  been  going  on  during  the  week  at 
Leeds.  The  number  of  subsidiary  sections  and  con- 
ferences into  which  the  congress  is  divided  neces- 
sarily makes  the  record  of  the  proceedings  a  some- 
what extensive  undertaking.  We  therefore  confine 
ourselves  this  week  to  a  record  of  the  preliminaiy 
pi-oceedings  and  of  the  suggestive  opening  address 
of  the  president,  Dr.  Farqnharson.  Next  week  wo 
shall  be  in  a  position  to  proceed  in  proper  sequence 
with  a  record  of  the  papers  and  discussions  likely  to 
interest  our  readers.  The  congress  was  a  most  suc- 
cessful one  ;  in  some  respsets  perhaps  the  most  suc- 
cessful yet  held.  The  attendance  was  both  largo 
and  representative.  The  interest  of  snch  a  congress 
is  obviously  not  local,  for  every  part  of  the  countrj- 
is  equally  concerned  in  the  pi-omotion  of  sanitary 
reform,  and  delegates  were  present  from  far  and 
near.  A  feature  of  no  small  significance  in  the 
gatherings  of  the  Sanitary  Institute  is  the  evidence 
of  the  hearty  and  harmonious  co-operation  in  the 
great  work  of  the  Inscitute  of  men  of  diflerout  pro- 
fessions— men  of  science,  medical  oQJeers,  municipal 
and  civil  engineers  gencrall)',  architccUs  and  others. 
The  promoters  of  the  congress  are  not  likely  to  re- 
gret their  selection  of  Leeds  for  this  year's  meeting. 
Tho,industrialcapitalof  the  West  Hiding  has  not  been 
lacking  in  municipal  enterprise,  and  can  show  much 
to  excite  the  inlcrcst  and  claim  the  approval  of 
visitors  brought  together  by  a  sanitary  congi-ess. 
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VISIT    TO    THE     ELAN     VALLEY.-III. 


When  the  members  of  the  association  had  completed  their 
visit  to  the  main  dam  at  Caban  Coch,  as  described  in  our 
last  issue,  they  were  conducted  to  the  suspension  bridge,  and 
across  it  into  the  village.  The  accompanying  illustration 
gives  a  general  view  of  the  village  and  bridge.  Facilities 
were  given  to  the  visitors  to  inspect  the  baths,  washhouses, 
canteen,  sewerage  and  other  arrangements,  all  of  which  have 
been  carried  out  with  remarkable  completeness  and  care,  and 
did  not  fail  to  attract  close  attention  from  the  municipal  en- 
gineers. No  one,  indeed,  could  fail  to  be  struck  with  the 
clean  and  well-ordered  appearance  of  the  village,  and  the 
thoroughness  with  whicli  the  comfort  of  the  occupants  has 
been  studied.  Among  the  institutions  of  the  village,  some 
of  which  we  have  already  mentioned,  are  the  school,  the  in- 
fectious diseases  hospital,  the  general  hospital,  with  resident 
nurses  and  medical  attendant,  the  doss  house,  baths,  recrea- 
tion-rooms, public  hall  and  canteen.  The  provision  of  a  can- 
teen under  the  direct  control  of  the  municipality  gave  that 
body  the  unique  distinction  of  possessing  a  municipal  public- 
house.  It  is  an  example  to  other  municipalities  of  what  can 
be  done  when  an  opportunity  arises  to  control  the  drink 
traffic,  and  is  at  the  same  time  a  lesson  in  moderation  and 
common-sense  to  temperance  reformers  of  the  extreme  type. 
The  municipality  recognised  that  in  carrying  out  their  vast 
scheme  the  workmen  engaged  would  not  be  content  to  drink 
water,  and  they  came  to  the  sensible  eenclusion  that  some- 
thing might  possibly  be  done  to  regulate  the  demand  for 
waters  stronger  than  those  of  the  Elan  and  Claerwen.  Thus 
it  happened  that  to  the  other  institutions  of  this  model  village 
a  jiublio-house  was  added.  Only  reasonable  demands  are 
satished,  and  only  corporation  emijloyees  served.  The 
manager  is  paid  by  salary,  and  there  is  no  inducement  to 
push  sales.  He  is  required  to  conduct  the  house  under 
very  strict  rules,  which  regulate  among  other  things  the 
quantity  of  liquor  which  may  be  served  to  a  single 
person  within  a  given  time.  It  is  satisfactory  to  know 
that  the  experiment  has  been  successful  both  morally  and 
financially,  and  that  the  men  have  accepted  the  principle 
upon  which  the  canteen  is  worked  as  a  boon  both  to  themselves 
and  their  families.  It  proves  once  more  how  much  can  be 
accomplished  by  reasonable  and  practical  methods.  There  is 
no  question  as  to  the  wisdom  of  the  corporation  in  thus  pro- 


viding adequate  housing  and  other  accommodation  for  their 
workmen  in  the  Elan  valley.  The  outlay  has  been  more  than 
repaid  in  attracting  and  keeping  a  better  class  of  men  than 
might  otherwise  have  been  secured,  and  the  comfortable  cir- 
cnmstances  in  which  they  find  themselves  has,  without  doubt, 
tended  to  good  and  zealous  woik  on  the  part  of  the 
men.  In  the  course  of  his  remarks  at  the  banquet,  to 
which  he  subsequently  invited  his  visitors,  Mr.  Mansergh 
referred  with  justifiable  pride  to  the  success  which  had  at- 
tended the  policy  of  the  corporation  in  their  dealings 
with  their  workmen,  and  the  initiation  of  that  policy. 
It  is,  of  course,  well  known  that  it  is  practically  the  out- 
come of  the  clear  and  sensible  proposals  of  the  en- 
gineer, who  has  been  amply  justified  by  results,  for  which 
every  credit  should  be  given.  The  formation  of  this  village 
is  a  really  interesting  social  experiment,  and  but  for  its 
necessarily  temporary  nature  it  might  be  cited  as  a  success- 
ful example  of  practical  municipal  soci.alism.  Thus  the  Bir- 
mingham Corporation  and  their  engineer  have  accomplished 
promptly  and  unostentatiously  what  professing  socialists  of 
the  wind-bag  order  woald  probably  fail  to  accomplish  in  a 
century.  The  reservoirs  and  dams  are  being  constructed 
under  administration  while  the  aqueduct  is  being  carried  out 
by  contract,  but  we  understand  that  the  corporation  insist 
on  the  men  employed  by  the  contractor  being  housed  in  the 
same  decent  and  comfortable  manner  as  their  own  men.  It 
may  be  anticipated  with  some  confidence  that  the  example 
of  the  Birmingham  Corporation  in  their  treatment  of  em- 
ployes engaged  on  a  great  scheme  will  be  followed  by  many 
other  municipalities  as  occasion  offers.  We  also  venture  to 
hope  that  the  example  will  not  be  altogether  thrown  away 
upon  contractors,  who  are  often  accused  of  laxity  in  these 
matters,  and  some  give  grounds  for  the  charge. 


THE    BANQUET. 

When  the  inspection  had  come  to  an  end  Mr.  Mansergh 
entertained  the  visitors  to[a  dinner  in  the  village  hall. 

Sir  Alkxamjier  BiNKiE,  in  proposing  the  health  of  the  host, 
said  they  had  had  a  most  delightful  day,  and  had  been  given 
an  opportunity  of  inspecting  one  of  the  greatest  engineering 
works  of  their  time.  They  had  been  taken  about  comfort- 
ably and  with  precision,  and. the  works  had  been  lucidly  ex- 
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plained  by  hU  old  friend,  Mr.  Matisergh.  Many  years  ago  Mr. 
Jlanst-rgli  and  himself  had  visited  that  district  together  on 
worli  of  another  kind,  and  they  had  always  retained  the  most 
pleasant  recollections  of  the  time  they  had  spent  together  in 
Mid-Wales,  and  it  was  now  a  pleasure  to  him  to  be  there  with 
80  many  around  him  to  join  in  wishing  Mr.  Mansergh  succeaa 
in  the  great  works  on  which  he  was  engaged  and  long  life  to 
enjoy  the  honour  which  wnulj  follow  their  completion. 

Mr.  M.tNsEBfiH,  in  acknowledging  the  toast,  said  that  he 
long  been  on  the  books  of  the  association  as  an  honorary 
member,  but  he  had  not,  antil  then,  had  an  opportunity  of 
taking  them  over  any  of  the  works  he  had  in  hand.  When 
at  last  he  had  any  opportunity  of  doing  so  he  was  glad  to 
find  his  friend,  Sir  Alexander  liinnie,  president  of  their  asso- 
tion.  It  was  thirty-five  years  ago  since  he  and  Sir  Alexander 
were  engage(i  together  on  the  Cambrian  railway,  and  both 
of  them  had  observed  how  well  these  river  valleys  were 
adapted  for  the  sites  of  reservoirs ;  and  if  the  Birmingham 
Corporation  had  not  got  a  little  ahead,  no  doubt  his  friend 
would  have  seized  on  the  watershed  for  London.  In  1870 
Sir  Robert  Rawlinson  was  asked  to  report  to  the  corporation 
in  regard  to  an  increased  supply,  Mr.  Mansergh  and  Mr. 
Lawson  being  associated  in  the  work  at  Sir  Robert's  own 
request.  He  (Mr.  Mansergh)  was  already  familiar  with  the 
capabilities  of  the  Elan  watershed,  and  as  a  result  of  his 
suggestion  the  report  presented  in  the  following  year  recom- 
mended that  as  the  source  to  be  utilised.  It  was,  however, 
too  heroic  a  scheme  for  those  times  ;  and  when  in  IS'.tO  he 
was  asked  again  to  advise,  he  said  that  ho  should  go  back  to 
his  old  love,  the  Elan.  The  former  report  had  actually  been 
pigeon-holed  and  forgotten,  but  thoy  had  since  realised  what 
a  source  they  had  ;  they  adopteil  their  scheme  and  got  thoir 
Bill  through.  They  would  see  the  result  five  years  hence. 
Their  first  difficulty  was  in  connection  with  the  land,  the 
Welsh  landowner  being  very  grasping.  Bat  now  they  had 
possession  of  the  whole  watershed,  and  the  works  were  very 
far  advanced.  He  was  glad  they  had  had  such  an  excellent 
day,  for  it  was  more  interesting,  he  thought,  to  see  such 
works  in  progress  than  when  completed.  He  would  like  to 
say  a  few  words  about  the  village  and  its  surroundings. 
When  it  had  been  decided  to  proceed  with  the  work  in 
the  valley,  and  to  carry  it  out  by  administration, ^witli  his 
friend,  Mr.  Yourdi,  as  resident  engineer,  he  submitted  to  the 
committee  that  they  would  have  to  construct  a  number  of 
houses  for  the  men.  He  described  to  them  how  workmen 
were  housed  by  contractors.  A  hut  was  built,  consisting  of 
one  large  room  with  twelve  beds.  He  was  prepared  with 
sketches  of  the  huts  they  saw  in  the  village.  For  married 
men  they  provide  a  living-room  and  two  bed-rooms,  and  for 
the  single  men  a  large  room  divided  by  a  passage  in  the 
middle.  This  room  contained  eight  beds  of  the  cubicle  type, 
so  that  each  man  ha*  really  a  private  room  of  his  OTn.  The 
committee  had  entered  into  the  work  very  heartily.  The 
erection  of  the  village  was  one  of  the  best  things  done  in  the 
country,  and  had  been  justified  on  both  humanitarian  and 
economical  grounds. 

After  dinner  another  brief  tour  of  inspection  was  made 
thronih  the  village,  and  then  the  visitors  were  taken  in  the 
open-truck  train  into  Rhayader  station,  to  meet  a  train  to 
Shrewsbury.  The  latter  town  was  reached  in  the  fullness  of 
time.  There  was  a  unanimons  expression  of  opinion  among 
the  members  that  they  co^ld  not  have  spent  a  more  instruct- 
ive, interesting  or  enjoyable  day. 

It  only  remains  to  add  one  or  two  remarks  of  a  general 
nature  in  regard  to  this  remarkable  engineering  enterprise. 
As  to  cost,  sanction  has  been  obtained  to  borrow  £6,600,000. 
Of  that  amount  the  work  now  in  progress  —  namely,  the 
tunnels,  cut  and  cover  worj^,  two  out  of  the  five  iron  pipes, 
the  three  Elan  reservoirs,  and  the  reservoirs  and  filters  at 
Frankley — will  absorb  about  £.3,S4O,00(),  representing  the 
provision  of  27,000,000  gallons  daily  to  Birmingham,  and  of 
the  same  quantity  of  compensation  water.  The  remaining 
works — that  is  to  say,  the  construction  of  the  three  Claerwen 
reservoirs  and  the  laying  of  the  three  other  lines  of  iron 
pipes — is  estimated  to  cost  £2,3I4,3.')3,  and  the  balance  of  the 
loan  will  be  represented  by  such  works  as  the  extension  of 
the  reservoirs  at  Northfield  and  Warley  for  the  supply  of  the 
high-level  districts,  the  extension  of  mains,  purchase  of  the 
watershed,  &c.  As  Mr.  Mansergh  stated,  the  corporation 
have  now  complete  control  of  the  watershed,  and  the  ad- 
vantage of  this  in  preventing  pollution  cannot  easily  be  over- 
estimated. In  our  last  issue  we  omitted  to  mention  that 
the  submerged  dam  at  Caregiddn  will  carry  a  viaduct  by 
which  a  new  road  wili  cross  the  reser\'oir  in  lieu  of  the  bridge 
hitherto  used  near  Cnni  Elan,  at  one  time  the  residence  of 
the  poet  Shelley.  As  in  the  case  of  every  great  undertaking 
of  the  kind,  there  has  been  no  lack  of  desire  in  certain 
qn.arters  to  advance  objections,  often  frivolous,  but  wo  know 
of  none  which  has  not  been  suci^essfully  refuted.  The  com- 
pletion of  the  work  will  give  the  corporation  many  advan- 
tages. The  water  supply  will  be  in  their  own  hands.  Thoy 
have  taken  time  by  the  forelock  in  order  to  acquire  a  unique 
watershed;  and  they  will  be  able  to  supply  exceptionally 
pure  water  in  sufiicient  (|uantity  to  meet  the  needs  during 
the  next  fifty  years  of  the  constantly  increasing  population 
dependent  npon  their  care.  I'ivo  years  have  elapsed  since 
the  Act  was  obt.ained,  and  I'arliament  fixed  a  period  of  ten 
years  for  the  execution  of  the  undertaking,  which  was  entered 
upon  with  the  least  possible  delay.     The  works  will  certainly 


be  completed  by  1902,  and  it  may  safely  be  asserted  that  any 
one  who  has  seen  them  in  progress  must  feel  a  strong  desire 
to  visit  them  when  the  ten  years'  task  has  been  brought  to 
a  close. 


A  SPECIFICATION  FOR  BRICK  PAVING. 


-^' 


Mr.  Abram  X.  Miller,  the  street  commissioner  of  St.  Louis, 
Mo.,  states  in  a  recent  publication  that  St.  Louis,  with  its 
population  in  April  last  of  63H..'")71,  has  a  total  of  399-91  miles 
of  ■'  improved  "  streets  and  9843  miles  of  "  improved  "'  alloys, 
while  of  "  unimproved  "  streets  it  has  46758  miles  and  of 
alleys  201S3  miles.  The  lengths  of  the  different  kinds  of 
paring  are  given  as  follows :  Macadam,  26780 ;  Telford,  6r04-, 
granite,  4713;  asphalte,  903;  wood,  S'S-I;  and  brick,  .512 
miles.  The  sume  concrete  foundation  is  n.sod  for  each  kind 
of  pavement.  It  is  H  ft.  in  depth;  and  made  of  one  part  of 
hydraulic  cement,  two  parts  of  clean  river  sand,  and  four 
parts  of  broken  stono  or  broken  vitrified  brick,  by  volume,  the 
broken  stone  or  brick  to  pass  through  a  2-in.  ring  and  be  free 
from  dust  or  dirt.  It  will  be  remembered  that  the  subject  of 
brick  paving  was  dealt  with  in  a  lengthy  paper  by  Mr.  .1.  T. 
Eayrs  .at  the  recent  annual  meeting  of  the  Association  of 
Municipal  and  County  EnuHneers.  The  following  speeiBca- 
tion  given  by  the  St.  Louis  Street  Commi.sioner  may  be  of 
interest: — 

Upon  the  foundation  of  concrete  a  bed  of  coarse,  screened 
sand  is  to  he  laid,  l^in.  in  thickness  when  compacted,  to 
servo  as  a  bed  for  the  bricks.  L^pon  thi^  base  of  sand  a 
pavement  of  the  best  quality  of  vitrified  j>a\-ing  brick  shall 
be  laid.  The  bricks  shall  not  be  less  than  8  in.  nor  more  than 
9  in.  long,  not  less  than  2i  in.  nor  more  than  3i  in.  wide,  not 
less  than  4  in.  nor  more  than  4i  in.  deep,  with  rounded  edges, 
with  a  radius  of  }  in.  The  brick  must  be  represseil,  and  must 
have  a  mass  that  is  free  from  internal  flaws,  cracks  or  lami- 
nations. 

The  bricks  must  be  free  from  lime  or  other  impurities  that 
will  injuriously  affect  them  when  immersed  in  water.  They 
must  be  uniform  in  size  and  quality,  and  thoroughly  burned 
and  annealed. 

All  bricks  so  distorted  in  burning,  or  with  such  prominent 
kiln  marks  as  to  produce  an  uneven  pavement,  >vill  be  rejected^ 

Each  bidder  has  to  submit  100  bricks  for  the  puri>08e  of 
being  tested  in  any  way  that  the  street  commissioner  may 
consider  necessary. 

The  tests  to  which  they  have  hitherto  been  subjected  are  : — 

1.  They  shall  show  a  modulus  of  rupture,  in  cross-breaking, 
of  not  less  than  2,500  lb.  per  square  inch. 

2.  Specimen  bricks  shall  be  placed  in  a  machine  knomi  as 
a  "rattler,"  28  in.  in  diameter,  making  thirty  revolutions 
per  minute.  The  number  of  revolutions  for  a  standard  test 
shall  be  1,800,  and  if  the  loss  of  weight  by  abrasion  or  im- 
pact during  such  test  shall  exceed  30  per  cent,  of  the  original 
weight  of  the  bricks  tested,  then  the  bricks  shall  be  rejected. 
An  official  test  to  be  the  average  of  two  of  the  above  tests. 

No  bats  or  broken  bricks  shall  be  used  except  at  the  curbs, 
where  nothing  less  than  a  half  brick  shall  be  used  to  break 
joints.  The  bricks  ro  be  laid  in  straight  lines,  and  all  joints 
broken  by  a  lap  of  at  least  2  in.,  set  on  edge  on  the  sand  as 
closely  and  comp.actly  as  possible  and  at  right  angles  with  the 
line  of  the  curb  except  at  street  intersections. 

The  pavement  is  to  be  thoroughly  rammed  two  or  three 
times  with  a  pavior's  rammer  weighing  not  less  than  7.5  lb. 
The  pavement  is  to  be  surfaced  by  using  a  long,  straight 
edge  and  by  a  thorough  rolling  of  the  pavement  with  a  road- 
roller  weighing  not  less  than  3  nor  more  than  6  tons,  and 
when  complete  to  conform  to  the  true  grade  and  cross 
section  of  the  roadway. 

All  the  joints  in  the  pavement  shall  be  completely  filled 
with  Portland  cement  grout.  The  cement  to  bo  of  brand 
approved  by  the  street  commissioner,  to  bo  fine  ground;  85 
per  cent,  shall  pass  through  a  sieve  having  10,000  meshes  to 
the  square  inch.  .VII  cement  shall  be  capable  of  withstand- 
ing a  tensile  strain  of  500  lb.  per  square  inch  of  section, 
when  mixed  neat,  made  into  briquettes,  and  exposed  twenty- 
fonr  hours  in  air  and  six  days  under  water.  .\ll  cement  shall 
be  put  up  in  well-made  barrels,  and  all  short  weight  or 
damaged  barrels  will  be  rejected.  Cement  without  manu- 
facturer's  brand  and  certificate  will  bo  rejected  without  tost. 

The  grout  shall  be  mixed  in  jwrtablo  boxes  in  the  pro|K)r- 
tion  of  one  part  cement  to  one  part  sand.  The  cement  and 
sand  to  bo  thoroughly  mixed  together  dry.thesnificient  water 
to  be  added  to  make  tho  grout  of  proper  fluidity  when 
thoroughly  stirred. 

Tho  grout  shall  be  transferred  to  tho  pavement  in  hand 
scoops,  or  as  tho  street  con\missioner  may  direct,  and  rajiidly 
swept  into  the  joints  of  the  pavement  with  pro|>er  brooms. 

Teams,  carts  and  waggon  tr.iflie,  and  wheeling  in  barrows 
except  on  plank,  will  not  be  allowed  on  the  pjivement  for  at 
least  seven  days  after  the  gront  is  applied. 

The  surface  of  the  pavement  when  completed  shall  bo 
covered  with  one  half-inch  of  clean,  coarse  sand  of  approved 
quality,  which,  with  all  ilirl,  shall  bo  removed  from  tho  pave- 
ment anil  sewer  inlets,  by  or  at  tho  expense  of  the  i\»ntractor, 
at  such  lime  before  tho 'final  aeceptanco  of  tho  work  as  tho 
street  commissioner  may  direct. 
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The  Sanitary  Institute. 

THE  CONGRESS  AT  LEEDS.     I. 


Iff 


TowN  Hall,  Leeds. 


Tlie  proceedings  of  the  sixteenth  congress  of  the  Sanitary 
Institute  opened  at  Leeds  nnder  conditions  which  promised 
to  make  it  the  most  successful  of  the  conferences  organised 
by  the  institute.  The  weather  contrasted  most  favourably 
with  the  wet  and  cold  which  characterised  last  year's  meet- 
ing at  Newcastle;  tlie  attendance  was  eminently  satisfactory; 
and  the  preliminary  arrangements  had  been  made  with 
e\'ident  care  and  foresight  by  those  responsible.  At  the 
outset  the  Institute  should  be  once  moi'e  congratulated  on 
the  organising  ability  of  their  secretai-y,  Mr.  E.  White 
Wallis,  and  on  the  indefatigable  patience  with  which  his 
attention  to  the  multifarious  wants  of  members  was  seconded 
by  Mr.  Durrie  Mulford  and  others  of  liis  staff.  The  Press,  in 
particular,  owe  much  to  the  assistance  readily  accorded  by  Mr. 
Edward  Goadby. 

According  to  the  official  programme  the  officers  of  the 
Leeds  congress  include,  as  president,  Dr.  Farqaharson,  m.p., 
and  an  imposing  array  of  vice-presidents,  which  includes  Sir 
James  Kitson,  Bart,  m.p..  Lord  Mayor  of  Leeds.  The  presi- 
dent and  ■\'ice-presidents,  with  a  long  list  of  distinguished 
sanitarians  and  .others,  form  the  Local  General  Committee, 
of  which  the  lord  mayor  is  chairman  and  Councillor  B. 
Womersley,  vice-chairman.  The  latter  is  also  chairman  of 
two  executive  sub-committees,  and  of  the  third  sub-committee 
Alderman  John  Ward,  j.p.,  is  chairman.  The  hoTiorary  local 
secretaries  are  Dr.  J.  Spottiswoode  Cameron,  medical  officer 
of  Leeds,  Mr.  A.  E.  Pearson,  m.k.c.s.,  l.r.c.p.,  and  Mr.  W. 
Spinks,  A.M.l.c.E. 

'  THE    MAYORAL    RECEPTION. 

The  council  chamber  of  the  town  hall  was  the  scene  of 
the  Lord  Mayor's  reception  of  the  delegates  who  constituted 
a_  distinguished  gathering  of  leading  authorities  iu  sanitaiy 
science  and  experts  in  sanitary  administration  from  all  parts 
of  the  kingdom. 

The  Lord  M.a.vok,  on  behalf  of  the  City  Council  and  the 
inhabitants,  welcomed  the  delegates  to  Leeds,  and  expressed 
the  gratification  felt  at  the  honour  the  institute  had  done 
them  in  holding  the  congress  that  year  in  Leeds.  They  were 
grateful  to  the  institute  for  the  service  which  it  had  rendered 
in  the  past  to  the  caiise  of  health  and  sanitation  of  the  great 
cities  of  the  country.  They  were  grateful  to  the  institute 
because  they  knew  that  its  gatherings  and  its  discussions, 
Combined  with  future  discoveries  and  eommunications  of  ex- 
perience, would  naturally  tend  tnaterially  to  the  benefit  of 
the  great  populations  which  were  governed  by  the  local  autho- 
rities. They,  in  Ijceds,  were  proud  of  many  tilings  in  their 
city.  They  were  proud  of  the  great  city  hall  in  which  they 
wore  assembled.  They  were  prond  of  their  great  water 
supply,  knowing  that  they  gathered  from  the  outlying  moors 
a  copious  and  continnons  supply  of  water  whicli  had  m.itori- 
ally    advanced   the   lifallli    of  the    inliabitants.     They  wore 


proud  also  of  their  gas,  of  their  tramways  and  of  their  roads 
— when  they  were  not  up.  (Laughter.)  He  could  assure 
them  that  the  condition  in  which  their  roads  now  were  was 
not  chronic, and  they  had  hopes  that  in  the  course  of  a  moderate 
period  of  time  they  would  lend  themselves  to  what  was  their  ob- 
ject, the  conveyance  of  the  working  population  to  the  confines  of 
the  city  to  give  them  an  opportunity  of  living  in  purer  air 
than  they  found  in  the  centre  of  the  city.  They  were  not 
proud  of  their  insanitary  area  and  were  taking  bold  and 
spirited  measures  to  remove  that  source  of  disease  and  dis- 
order from  their  midst.  Neither  were  they  proud  of  their 
smoke,  though  they  regretted  the  temporary  circumstances 
which  removed  it  at  present.  He  had  the  greater  pleasure  in 
welcoming  them  as  their  president  was  his  old  friend.  Dr. 
Fai'qnharson,  whom  he  had  known  for  some  years  in  the 
House  of  Commons  as  one  of  the  most  reliable,  steady  and 
useful  working  members  of  thatdistiuguished  assembly.  They 
were  2")roud  to  welcome  all  the  members,  and  hoped  the  meet- 
ing would  be  a  source  not  only  of  profit  but  of  pleasure. 

Sir  Douglas  Galto.n,  on  behalf  of  the  Sanitary  Institute, 
th.anked  the  Lord  Mayor  for  his  very  kind  words  of  welcome. 
That  was  the  sixteenth  Congress  which  the  institute  had  held 
since  its  foundation  twenty-five  years  ago.  Tlie  congTesses 
had  been  held  in  all  the  important  towns  and  cities  of  Great 
Britain  excepting  Leeds,  The  exhibition  of  sanitary  appli- 
ances which  had  been  brought  together  in  Leeds  would  cer- 
t.ainly  surpass  in  interest  any  previous  exhibition  that  hail 
been  held,  while  in  regard  to  the  number  of  delegates  from 
various  county  and  city  councils  and  other  public  bodies  con- 
cerned with  sanitary  administration,  that  meeting  would 
exceed  all  previous  ones.  They  were  lieartily  gratefnl  to 
tlie  Lord  Mayor  for  having  given  them  that  opportunity  of 
showing  to  the  country  that  the  Sanitary  Institute  was  of  real 
benefit  and  usefulness  to  the  people. 

Dr.  Fakquiiakson,  m.p.  (the  President),  said  the  Lord  Mayor 
had  spoken  kind  and  generous  words  in  appreciation  of  the 
work  which  the  Institute  had  done,  was  doing,  and  was  going 
to  do,  and  had  shown  that  the  city  of  Leeds  was  one  of  which 
he  and  the  inhabitants  generally  might  well  feel  prond. 

This  concluded  the  jn'oceedings. 

THE    LUNCHEON. 

The  company  afterwards  reassembled  in  tlie  large  hall  of 
the  Yorkshire  College,  whei'c  luncheon  was  served.  Over 
200  guests  were  present.  T.'ie  ciiair  was  occupied  by  Coun- 
cillor Womersley,  cliaii'man  of  the  Leeds  Corporation  Sani- 
tary Committee,  and  vice-chairman  of  the  Congress  Local 
(!ommittee.  He  was -supported,  on  the  right  by  Dr.  F.ai'qu- 
harson,  m.p.  (president  of  the  congress),  Sir  John  Barran, 
liart.,  Mr.  Lewis  Angell,  Mr.  John  Harrison  (town  clerk),  Dr. 
J.  F.  J.  Sykos,  Mr.  T.  Ilcw.scn  (city  engineer),  and  Mr.  F. 
Fyfe  ;  nud,  on  the  left  by  .Sir  Douglas  Galton,  Major  Lamorock 
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Flower,  Jfr.  T.  Pridgin  Tculo  ami  Mr.  W.  Whitaker.  Tliere 
were  al3i>  |iie«ent  Mr.  Iliifrois  Fielil.  m.i.c.k.,  Mr.  Ili-nry  l,;iw. 
M.i.f.K.,  Mr.  E.  Wliilo  Wallifl  (ilio  si'cretarv  of  the  inslitiitc), 
Dr.  SpotLiswoodr  CaituTon  (nieilical  ofticpr  of  Itfulth),  Mr.  A. 
E.  Pearson  and  Mr.  W.  Spinks  (Imal  hoii.  sec-reiarie.s),  Alili-r- 
man  J.  P.  Spruce  (Tyiieuiimth),  Mr.  .lames  Lumou  (Suiiili- 
ampton),  Mr.  Charlea  Mason  (St.  Martiii-iii-tlie-FiclilH.  Lon- 
don). Mr.  K.  (i.  .Mawljoy  (Leieeater),  Dr.  Arthur  Xewsholnie, 
Mr.  H.  .McLi'an  Wilson  (medical  otliccr  to  West  Riding  Hivcrs 
Board ),  Mr.  T.  .Swallow  (ehiof  inspector  of  the  I, ceils  Sani- 
tary Department),  Mr.  Aliurrow  (.iohannesljur){),  .Vldorniaii 
D. 'li.  Kendall  (Wakefield),  Conncillor  Birkott  (Newcastle), 
Councillor  Taylor  (Crewe),  t'ouncillor  MacMahon  (Torqaay), 
Mr.  E.  H.  Kscott  (Halifax),  Major  Scott-Moncrieff,  Mr.  W. 
Kdson  (Uipon),  the  medical  otlicers  of  health  of  St.  Helens. 
Bury,  Norwich.  Lambeth,  llnddirslield,  Pudsey,  Ossct,  Hull, 
Crewe,  Leitli,  Malton,  Widnes,  Castleford,  &e. 

Conncillor  WoMERst.Kv,  in  proposing  "The  Sanitary  In- 
stitute and  Congress,"  said  the  congress  met  in  Leeds  on  the 
unanimous  invitation  of  the  corporation.  The  Sanitary  Insti- 
tute had  cvercised  a  very  great  induence  upon  the  health  of 
this  country,  especially  by  way  of  directing  public  attention 
to  the  social  conditions  of  our  great  towns.  Undoubteilly  it 
hail  rendered  pre-eminent  service  to  the  municipal  authori- 
ties of  this  country  by  the  diffusion  of  matters  pertaining  to 
the  sanitary  world  ;  and  one  great  residt  of  the  work  of  the 
institute  was  that  it  had  created  a  growing  public  opinion  in 
favour  of  sanitation.  The  institute  had  sent  forth  an  army  of 
more  than  U.oOO  sanitary  inspectors,  and  the  diplomas  granted 
by  the  institute  after  examination  were  lionourably  accepted 
by  municipal  authorities  throughout  the  country.  The  dele- 
gates would  discover  evidences  of  progress  and  jirosperity  in 
the  city.  During  the  last  few  years  they  had  spent  three- 
quarters  of  a  million  sterling  in  street  improvements.  The 
corporation  owned  the  water,  the  gas  and  the  tramways,  and 
they  believed  they  were  reudering  good  service  to  the  com- 
munity by  working  these  undertakings.  Speaking  of  sanitary 
matters,  they  admitted  that  the  river  Aire  was  impure 
(laughter),  but  in  purifying  the  river  they  had  to  think  of  the 
geese  along  the  banks  that  laid  the  golden  eggs,  In  a  few 
years,  however,  the  river  wouM  probably  be  better  than  it 
was  to  day.  They  realised  the  responsibility  resting  upon 
them  in  connection  with  the  purification  of  sewage,  and  it, 
was  a  fact  that  the  system  adopted  something  like  twenty- 
five  years  ago  was  still  working  successfully  aud  fairly  well, 
considering  that  the  population  had  increased  nearly  150,000-. 
The  corporation  would  be  deejtly  grateful  to  any  member  of 
the  congress  who  could  come  to  them  with  .a  perfect  system 
of  dealing  with  the  sewage  of  a  great  inland  city  like  Leeds. 
They  had,  as  most  large  towns  had,  an  insanitary  area,  but 
he  ventured  to  say  Leeds  took  a  foremost  position  in  deal- 
ing with  the  question,  for  he  believed  they  had  on  hand  one 
of  the  largest  schemes  that  had  ever  been  placed  before  the 
House  of  Commons  for  dealing  with  insanitary  areas.  Leeds 
was  prngi'essing  at  an  enormons  rate.  It  had  a  population  of 
409,000,  and  the  he.ilth  conditions  had  vastly  improved  during 
the  last,  few  years,  though  there  were  always  difficulties  in 
the  way.     As  sanitary  reformers,  they  could  only  learn  to 


labour  and  to  wait.  Tie  conpled  with  the  toaat  the  name  of 
Sir  Douglas  Galton,  whoso  lifelong  service  to  the  sanitary 
world  wouM  eommenil  him  to  the  company. 

Sir  Doi'oLAs  Galto.n,  in  res{K>ndiDg,  said  lie  had  been  asso- 
ciated with  the  Sanitary  Institute  for  twonly-five  years.  It 
was  the  child  of  the  I'uldie  Health  Act  of  lb75,  and  was 
formed  for  the  [tnrpose  of  advancing  knowledge  in  sanitation 
all  over  the  country,  an  object  which  had  been  the  mainspring 
of  its  action  during  the  whole  of  its  career.  Sir  Dojglas 
then  briefly  indicated  the  chief  stages  in  the  ilevelopment  of 
the  institute,  which  gave  a  comi»letc  hygienic  education,  an 
I'xample  which  he  was  glad  to  see  was  now  followed  by  the 
Victoria  University  and  tlio  Yorkshire  College.  He  concluded 
with  a  reference  to  the  development  of  sanitary  science  daring 
the  (Queen's  reign,  mentioning  specially  the  names  of  Simon, 
Chadwick  and  Kawlinson. 

Dr.  P.*K((LiHRsoN  proposed  "The  City  and  Industries  of 
Leeds."  There  were  two  reasons  for  holding  the  congress  in 
Leeds— first,  the  Yorkshire  people  were  very  hospitable  ;  and 
secondly,  Leeds  wished  to  show  sanitarians  the  proud  posi- 
tion it  held  among  the  cities  of  the  empire  in  regard  to  sani- 
tation and  hygiene,  a  result  which  was  probably  due  to  the 
efforts  of  Mr.  Pridgin  Teale  and  others,  who  had  been  work- 
ing strenuously  in  sanitary  matters  for  the  last  ten,  fifteen 
or  twenty  years.  In  the  streets  they  could  see  plenty  of  evi- 
dence of  the  wealth  and  ]>ro8perity  of  the  city,  and  in  its 
prosperity  the  wants  of  the  people  had  not  been  forgotten,  in 
proof  of  which  he  pointed  to  the  technical  school  and  the 
magnificent  infirrtiary.  The  Lord  Mayor  was  an  old  Parlia- 
mentary friend  of  his  own,  and  he  associated  the  toast  with 
another  old  friend.  Sir  John  Barran,  who  had  done  so  much 
for  the  progress  and  welfare  of  the  city. 

Sir  John  B.vrr.*n,  Bart.,  in  responding,  said  that  though 
Leeds  had  increased  enormously  in  numbers  since  his  early 
days,  the  population  had  been  frying  to  keep  pace  with 
the  times  and  to  provide  as  far  as  possible  for  the  growing 
wants  of  the  community.  The  last  census  had  shown  that, 
with  the  exception  of  London,  Leeds  had  a  larger  pt-rcentago 
of  increase  than  any  other  city  iu  the  tliree  kingdems.  Ho 
agreed  with  what  had  been  said  in  regard  to  sanitation,  but 
he  believed  that  the  best  sanitation  that  conld  be  introduced 
into  the  country  would  be  that  which  was  introduced  into  the 
homes  of  the  peojde  by  means  of  an  enlarged  and  extended 
education. 

The  proceedings  then  closed. 


Later  in  the  afternoon  the   inaugural  address  to  the  con- 
gress was  delivered  in  the  chemistry  class-room  of  the  York- 
shire College  bv  Dr.  Farquharson.     We  append  a  summary. 
INAUGURAL   ADDRESS. 

By  UoHKRT  FARqUIIARSOX,  M.[>.,  EDIN.  ;  LL.D.,  ABER.  ;  F.R.C.P., 
LOXn.  J  M.P.  ;  li.L. ;  J. P. 
Dr.  Farquharson  began  his  address  by  expressing  the  pride 
and  pleastu'e  he  experienced  in  occupying  the  dignified  and 
responsible  position  he  had  been  invited  to  fill,  and  by  a  grace- 
ful reference  to  his  two  immediate  predecessors.  Sir  Francis 
Powell  and  the  Earl  Percy.  Ue  then  proceeded  to  say  that 
all  great  subjects — such  as  hygiene — which  involved  some  dis 
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location  of  antiqnavian  superstition  and  domestic  prejndice, 
had  to  pass  through  a  variety  of  stages.  First,  there  was  the 
stage  of  ridicule,  whicli  tliey  had  successfully  surmounted. 
When  some  Parliamentary  colleague  said  to  him,  "  They 
■were  talking  about  stinks  last  night  in  the  House,  and  you 
ought  to  have  been  there,"  his  reply  invariably  was  that  they 
were  paying  him  a  real  compliment.  Next,  there  was  the 
stage  of  active  opposition  from  vested  interests  and  pig- 
headed ignorance,  so  that  they  could  hardly  wonder  at 
the  slow  movement  of  people's  minds  in  favour  of  sani- 
tary progress,  for  old  prejudices  died  hard.  But  they  had 
outlived  all  that,  and  had  reached  the  stage  of  enthusiastic 
acceptance  and  universal  approval,  and  I  lie  sanitary  reformer 
was  as  much  petted  and  caressed  as  he  was  formerly  scouted 
and  despised.  Associations  like  tlieir  own  had  not  spoken  or 
written  in  vain,  and  now  they  lived  m  an  age  of  sanitary  pro- 
gress. No  properly-instructed  person  would  now  dream  of 
taking  a  house  without  a  thorough  inspection  of,  and  report 
on,  its  sanitary  .arransements.  Water  and  food  analyses  kept 
them  fairly  free  from  adulteration,  and  most  of  them  knew 
at  least  where  to  get  the  information  as  to  the  amount  of 
help  given  by  the  law  in  keeping  their  health  fairly  sound. 
The  well-worn  quotation  from  llerbert  Spencer  summed  up 
the  whole  case:  "'J'he  first  recpiisite  of  life  is  to  be  a  good 
animal,  and  to  be  a  nation  of  good  animals  is  the  first  condi- 
tion of  national  prosperity."  Each  therefore  had  a  right  to 
expect  that  his  neighbour  would  not  only  contribute  his  fair 
share  to  the  efficient  working  of  the  universe,  but  that  he 
would  not  hinder  or  obstruct  others  who  were  trying  to  do 
the  same.  In  regard  to  industrial  conditions  he  wished  in 
passing  to  make  two  proiests.  The  first  was  against  the 
monotony  of  modern  labour,  caused  partly,  no  doubt,  by  the 
rapid  extension  of  labour-saving  niaciiinery,  but  also  largely 
due  to  the  specialisation  and  minute  sub-division  of  employ- 
ments. His  second  pro'est  was  against  the  doctrine  that 
workmen  should  be  paid  the  same  wage,  whether  the  indi- 
vidual worked  well  or  ill,  whether  he  were  clever  or  stupid, 
skilful  or  clnmsy,  industiions  f'V  lazy. 

PROGRKSS    AS    SIlow.X    HV    THK    DE.ATH   R.ATE. 

After  some  general  remarks  of  a  medical  character  in  re- 
gard to  health,  llr.  Farfpiharson  went  on  to  say  that  some 
cautions  people  were  beginning  to  feai;  that  they  might  bo 
going  ahead  too  fast,  and  tliat  S(mie  daj-  when  they  foard 
themselves  in  advance  of  public  opinion  it  might  be  necessary 
to  call  a  halt.  The  early  enthusiasm  of  local  government, 
county  councils,  medical  ofiicers  of  licalth  and  sanitary  in- 
spectors might  possibly  run  to  excess,  but  they  had  not  hea'd 
of  any  serious  complaint.  Taken  as  a  whole,  their  modern 
developments  of  sanitary  organisation  had  worked  well  and 
given  general  satisfaction.  It  was  perhaps  as  well  to  have  an 
advoeatus  diaboli,  who  might  ask  :  "  Can  yon  show  any  tan- 
gible results  ?  Is  the  human  race  any  longer-lived  or  better 
or  happier  than  they  were  in  the  good  old  davs  of  pre- 
hygiene  .^"  If  any  lingering  shade  of  romantic  leaning 
towards  the  liTe  conditions  of  mediaeval  or  post-mediteval 
England  still  haunted  their  minds,  they  could  lay  the  ghost  by 
a  perusal  of  Simon's  "  English  Sanitary  Institutions"  and  of 
the  "  Health  of  Nations,"  in  which  the  work  of  Edwin  Chad- 
wick  was  reviewed  by  Kichardson,  that  bright  and  kindred 
spirit.  Even  if  imagination  still  gilded  the  remote  histoiy  of 
the  past,  they  would  thank  their  stars  tliat  their  lines  had 
been  cast  in  the  cleaner  and  p'casantcr  places  of  the  Victorian 
era.  There  was  no  doubt  that  the  average  sum  of  life  had 
been  sensibly  prolonged.  During  the  la»t  quarter  of  a  cen- 
tury the  death  rate  had  been  reduced  frmn  .about  22  to  18 
per  1,000  per  annnni  ;  and  in  that  result,  while  giving  sani- 
tarians their  full  mead  of  praise  for  having,  by  their  excellent 
work,  abolished  some  diseases  and  lessened  the  incidence  of 
others,  the  doctors  intended  to  claim  some  credit  too.  Prof. 
Matthew  Hay,  of  Aberdeen,  had  written  to  him  :  "  Progress 
oT  the  death  rate  donnwards  must  in  the  future  be  less  than 
in  the  past.  A  death  rate  of  10  per  1,000  would  mean  that 
everybody  born  lived  to  100  ytars,  or  an  average  of  that. 
Probably  it  will  be  found  that  the  mutual  elements  of  decay 
in  men,  as  in  all  living  things  which  make  eventually  for 
death  independently  of  environment,  will  not  ])ermit  of  a 
lower  general  death  rate  than  about  14  to  15  per  ] ,(  00,  even 
under  the  most  favourable  hygienic  conditions  reasonably 
attainable.  So  that  by  the  time  we  have  gone  as  far  in  re- 
ducing the  death  rate  as  we  have  come  in  the  past  quarter  of 
a  century,  we  shall  have  reached  the  ultiuiate  minimum;  but 
it  will  certainly  not  lie  in  another  quarter  iif  a  century."  He 
(Dr.  Farqnharson)  was  afraid  the\'  would  not  see  the  opening 
of  that  millenium,  and  would  have  to  leave  to  their  successors 
the  problem  ofhowtopack  away  all  the  people  into  their  little 
island;  what  to  do  with  the  unemployed  and  the  paupers; 
and  how  to  make  both  end.s  meet  in  the  fierce  competition 
which  would  then  be  going  on. 

GKXKRAI.    RESfl.TS. 

AVhile  they  could  thus  see  a  considerable  material  g.ain,  he 
claimed  for  hygiene  tnore  tliiin  the  nuMo  prolongation  of  lifo  ; 
there  was  the  betterment  of  it,  the  heightening  of  the  mere 
joy  of  living,  the  clear  and  bright  outlook  over  the  horizon 
which  resulted  from  good  health.  He  wa.-i  a  great  believer  in 
the  influence  of  physical  causes  over  human  affairs.  After 
citing  the  case  of  Napoleon  I.  as  an  inttnnce  of  jihysical  de- 
rangement marring  a  great  career.  Dr.  Farqnharson  went  on 
to  say  that  more  extended  and  precise  evidence  could  be 
ound  in  the  reports  of  the  Local  (Jovcnnnent  Hoard,  where, 


under  the  skilful  guidance  of  Sir  John  Simon,  Sir  George 
Buchanan  and  Sir  Richard  Thorne  Thorne,  some  of  the  most 
acute  minds  in  England  had  been  unravelling  abstruse  sani- 
tary problems  with  the  sag.acity  of  Sherlock  Holmes,  and 
tracking  out  from  clues  invisible  to  the  ordinary  naked  eye 
sanitary  defects  which  were  poisoning  districts  and  embitter- 
ing and  destroying  human  life.  But  those  reports  were 
scattered  and  not  always  accessible,  and  he  would  strongly 
commend  to  their  attention  two  capital  little  books,  which 
struck  the  nail  very  directly  on  the  head.  The  first  of  these 
was  by  their  respected  townsman,  Mr.  Pridgin  Teale,  who  in 
the  intervals  of  a  brilliant  and  successful  surgical  career  had 
fotmd  time  to  preach  the  doctrine  that  a  nation's  health  was 
a  nation's  wealth,  and  to  fnrnish  a  series  of  object  lessons  of 
the  most  clear  .and  practical,  if  alarming,  kind.  The  second 
was  by  their  esteemed  friend  and  associate.  Prof.  Corfield, 
one  of  the  pioneers  of  sanitary  progress,  and  it  was  called 
"  Disease  and  Defective  House  Sanitation."  It  consisted  of 
two  short  lectures,  but  it  was  crammed  with  suggestive 
matter,  and  he  enumerated  the  following  diseases  as  directly 
caused  by  the  defects  included  in  his  title:  Sore  throats, 
diphtheria,  scarlet  fever,  blood  poisoning,  puerperal  fever, 
pneumonia,  diarrhoea,  enteric  fever  and  general  malaise. 
These  had  all  resulted  from  badly-connected  ventilating 
pipes,  badly-trapped  waste  pipes,  defective  drains,  split  soil 
pipes,  foul  pan  \v,ater-closetg,  and  very  frequently  from  escapes 
of  gas,  a  cause  more  especially  of  sore  throats,  though  he 
confessed  that  it  was  new  to  him.  But  short  of  the  more 
formidable  diseases  included  in  the  list,  and  which  could  be 
readily  diagnosed  and  treated,  there  was  no  doubt  that  ill- 
defined  symptoms  of  malaise  and  depression  were  often 
caused  by  sewer  gas,  Dr,  Farqnharson  further  illustrated 
his  point  by  describing  the  experience  of  the  House  of 
Corumons  in  188-1-5  in  connection  with  sewer  gas  and  the 
change  that  modern  developments  enabled  them  to  work. 
He  next  proceeded  to  consider  the 

DEFKCTS    OF    MODERN    CIVIT.ISATIOX, 

having  already  referred  to  some  of  the  benefits.  In  the  17th 
century  the  death  rate  was  said  to  be  7  per  cent.  It  was  now 
about  18  per  1,000,  but  the  advantage  was  mainly  between 
the  ages  of  five  and  thirty-five  ;  but  the  majority  of  them 
were  older  than  that,  and  vital  statistics  showed  that  after 
middle  life  they  did  not  live  longer  and  broke  down  sooner. 
Why  was  that  ?  One  evil  of  civilisation  was  the  tendency  to 
crowd  into  big  towns,  and  it  had  been  shown  long  ago  th.at, 
ceteris  paribus^  the  rate  of  mortality  increased  as  the  density 
of  population.  As  Dr.  Beddal  put  it,  "  Men  seem  in  this 
climate  and  country  to  be  most  healthy  where  they  see  least 
of  each  other,  where  they  produce  and  convey  the  least 
infection ;  in  fact,  where  the  proportion  borne  by  man  to 
nature  is  the  most  insignificant."  No  doubt  a  country  life  is 
often  dull  and  monotonous,  and  the  charms  of  town  are 
numerous  and  varied  ;  bnt  I  have  a  shrewd  suspicion  that 
many  an  emigrant  from  one  to  the  other  will  end  by  agreeing 
with  Prof.  Pooie  that,  "as  things  go  at  present,  there  is  very 
little  doubt  that  the  agricultural  labourer  with  his  cottage 
g<arden  and  12s.  a  week  (I  may  say  in  Scotland  15s.  to  20a.) 
is  infinitely  better  off  than  the  town  artisan  on  25s.,  who 
pays  dearly  for  pigging  it  in  overcrowded  rooms  in  which  a 
cleanly  and  decent  existence  is  impossible."  They  all  knew 
the  drawbacks  if  big  towns.  Houses  were  dear  and  often 
bad,  the  air  was  usually  poisoned  with  smoke,  a  nuisance 
which  seemed  as  f^ir  as  ever  from  being  abated. 

SICWfRAGE. 

Then  there  was  the  difficulty  of  sewage  disposal  and  tlie 
pollution  of  rivers,  and  the  multiplicity  of  local  and  public 
Acts,  some  oppressive,  some  repressive,  .and  some  progressive, 
which  Parliament  and  other  bodies  inflicted  on  them  year 
after  year.  Dr.  Pooro,  after  enumerating  thirty-six  proved 
and  frequently  existing  defects  in  our  modern  complexity  of 
sanitary  machinery  in  liis  interesting  work,  entitled  "  Rural 
Hygiene,"  already  quoted  from,  wrote;  "The  ingenuity  of 
sanitary  engineers  has  been  exercised  to  save  from  these 
dangers,  and  they  have  given  us  what  they  are  pleased  to  call 
self-cleansing  sewers,  innumer.able  forms  of  traps,  endless 
methods  of  ventilation,  and  disconnection  on  scientific  lines, 
until  the  medical  officer  of  lie;tlth  is  expected  to  have  at.  his 
finger-ends  all  the  knowledge  of  a  patent  agent  and  a  plumber's 
foreman.  If  the  apparatus  never  wore  out,  if  ventilators 
never  got  stoj'ped  up,  if  traps  never  got  unsealed  by  leakage, 
evaporation  or  other  c:iuse,  one  might  feel  secure  against  the 
energy  which  is  ever  at  our  gates,  provided  the  studj-  of  bac- 
teriology did  not  lead  us  to  recognise  that  a  few  feet  of  filthy 
]iipe  may  lie  as  dangerous  as  a  mile,  and  that  a  tr,ap  may  pos- 
sibly serve,  especially  in  hot  weather  and  when  the  family  is 
away,  as  a  most  efficient  '  cultivating  chamber,'  "  That  was 
suggestive,  though  depressing;  but  it  had  its  bright  side.  No 
doubt  it  was  dangerous  to  be  placed  within  easy  reach  of  re- 
ceptacles of  foul  air  and  sewage  gas,  as  they  all  were,  and 
necessarily  must  bi-.  under  the  system  of  waterborne  sewage, 
common  to  our  great  towns ;  but  the  gre;iter  the  risk  the 
greater  should  be  the  care  exercised  to  keep  it  off.  It  would 
be  a  good  thing  if  workmen,  and  more  especially  those  who 
manufactured  the  complicated  net  works  which  modern 
hygiene  required,  should  not  only  feel  but  carry  into  prac- 
tice the  full  sense  of  responsibility  resting  on  them  in  con- 
nection with  their  trade  ;  and  that  they  should  be  tau.ght  how 
a  bit  of  scamped  work — a  leaking  cesspool,  or  a  badly  place 
or  coustrncted  drain,  or  a  badly  socketed  soil  pipe,  or  an 
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derangement  in  the  mechanical  contrivances  drsiRned  to 
kec'i)  out  the  sower  gne,  whicli  i8  ahvuya  trying  to  force  ilH 
way  ill — may  destroy  human  life  just  an  eflcctiially  as  poison 
or  the  knife.  That  was  why  he  had  i)er6iatently  supported 
the  registration  of  plumbers  in  and  out  of  Parliament,  being 
cou\-inced  that  without  establishing  a  monopoly,  or  doing  any 
real  harm  to  any  vested  interest,  the  establishment  of  a  de- 
fined cnrriculuni,  followed  by  registration  and  examination, 
would  raise  tlio  status  and  character  of  the  workman,  and  by 
incrcising  his  sense  of  responsibility  and  liia  interest  in  bis 
work  w<iuld  not  only  confer  benefits  on  him,  but  also  on  those 
by  whom  he  was  employed. 

DISKASK.S    AND    THEIR    rRLVAtENCE. 

Ho  wished  next  to  refer  to  one  point  of  considerable  im- 
portance and  interest,  and  that  was  that  the  abolition  of 
one  sot  of  diseases  was  often  followed  by  the  springing  up 
of  another.  They  liad  stamped  out  typhus  under  its  various 
names  of  gaol  fever,  black  death  or  plague.  Knteric  fever 
had  been  somewhat  stationary  during  the  last  tell  years,  but 
a  drop  from  yO'J  in  1»76  to  175  in  18'J.")  did  credit  to  their 
sanitary  administration,  and  plithisis  had  gone  down  from 
20,443  in  187t)  to  22,775  in  1S91.  SuialI-]iox  had  taken  a  .satis- 
factory dip  downward  from  2,105  in  1.S7G  to  thirty-three  in 
1895.  Jleasles,  scarlet  fever  and  whtioping cough  killedfewer 
than  formerly,  but  diptheria  had  largely  increased,  the  reason 
being,  as  Sir  R.  Thome  Thome  hail  jint  it  in  a  private  com- 
ninnicatiou,  "  I  ho  ever-growing  facilities  for  personal  infec- 
tion which  have  follo^^'ed  on  the  success  in  hertUng  our  child 
population  into  elementary  schools  at  the  very  age  at  which 
they  are  most  susceptible  to  this  disease."  The  point  he 
wished  to  emphasise  was  that  the  diseases  which  had  increased 
were  mostly  diseases  connected  with  the  nervous  system,  and 
in  his  opinion  not  merely  the  nervous  temperament  but  the 
nem-otio  diathesis  was  on  the  increase.  Dr.  Farquharson 
referred  to  such  disorders  as  insanity,  general  paralysis, 
angina  pectoris,  heart  disease,  Bright's  disease,  cancer, 
diabetis  and  influenza,  and  gave  expression  to  some  general 
reflections  suggested  by  their  prevalence.  It  had  been  sug- 
gested that  they  were  due  to  a  change  of  constitution  arising 
from  the  storm  and  stress  of  the  competing  age  in  which  they 
lived,  when  Iho  margin  of  subsistence  trenched  too  elosoly 
on  the  means  of  support.  That  sort  of  reasoning  had  always 
seemed  to  him  feeble  and  unsatisfactory,  for  was  it  not  those 
who  were  most  removed  from  the  struggle  for  existence  who 
suffered  most  from  nervous  disorders  ?  But  he  thought  he  had 
a  clue.  Their  age  was  also  essentially  an  ana'uiic  one,  and 
might  not  modem  nerve  derangement  be  due  to  that  deli- 
eienoy  ?  Anaemia,  again,  might  have  something  to  do  with 
too  much  meat-eating  and  too  little  milk  and  oatmeal,  fruit 
and  vegetables.  Other  possible  explanations  might  be  sug- 
gested, but  he  must  leave  them  to  get  the  information  from 
their  medical  friends. 

A    ,SANITAEY    UTOPIA. 

Proceeding  to  offer  some  suggestions  towards  the  forma- 
tion of  a  sanitary  Utopia,  Dr.  I''nrquharson  r(>ferred  briefly 
to  such  topics  as  sextial  selection,  vaccination  and  other 
agencies  for  the  prevention  and  euro  of  varions  diseases,  ami 
the  abolition  of  pauper  schools  in  favour  of  boarding  out 
and  emigration.  When  the  citizen  reached  man's  estate  he 
should  have  a  knowledge  of  the  laws  of  health  and  the  prin- 
ciples of  sanitation,  he  should  take  care  that  his  food  was  good 
and  well-cooked,  his  house  well-drained  and  ventilated,  and 
should  take  full  advantage  of  the  amjile  water  supply  now 
provided  in  every  large  town.  He  should  not  cease  to  grumble 
at  the  smoke-laden  air  which  ho  is  too  often  compelled  to 
breathe,  and  to  protest  against  his  lungs,  clothes  and 
furniture  being  made  the  receptacle  for  the  wrongly- 
placod  matter  cidlod  dirt.  The  question  of  meat  in- 
spection was  of  increased  importance,  since  it  had  lieen 
shoAvn  that  tuberculous  meat  might  under  favourable  cir- 
cumstances transmit  disease,  and  the  citizen  should  jjress 
on  the  authorities  the  advisability  of  having  public  slaughter 
houses,  in  which  efficient  inspection  could  be  carried  out  with 
the  sm.allcat  expenditure  of  time  and  money.  lie  should  be 
exacting  in  the  matter  of  light.  The  ditliculties  cf  water- 
borne  sewage  would  have  to  be  vigorously  faced  some  day, 
and  ho  agreed  with  Dr.  Poore  in  hoping  that  the  manurial 
wealth  annually  sijuandered  and  rendered  useless  by  copious 
dilution  and  anti-septic  admixture  might  some  day  be 
utilised  for  the  good  of  the  earth  as  effectively  on  a  large  scale 
as  he  had  shown  it  to  be  on  a  small.  As  for  the  rubbish  of 
the  dustbin,  cremation  was  the  remedy  for  that,  and  the  pre- 
judices of  localities  against  destructors  might  bo  lessoned  by 
the  successful  experiments  lately  inaugurated  by  Lord  ICelviu 
in  the  east  end  of  London,  whore  the  heat  from  burning 
refuse  was  utilised  for  the  production  of  electric  light- 
ing. In  regard  to  the  housing  ({uestion,  drastic 
radical  legislation  was  needed  to  enable  local  author- 
ities to  acipiire  land  compulsorily,  on  paying  full  compen- 
sation, for  building  workmen's  houses,  and  then  <|uick  and 
cheap  railway  travelling  rendering  it  possible  for  city  work- 
men to  live  in  the  surroitnding  iMUntry.  Dr.  M'Vail,  a  well- 
known  Scotch  medical  oMicer  of  health,  in  the  course  of  a 
letter  addressed  to  Dr.  Fartpibarson  said,  in  regard  to  that 
question :  "  This  is  a  sanitary  ntoasuro  which  may  have  a 
great  future  before  it.  Houses  built  in  the  country  for  suoh 
a  i)tnpo8e  would  not  have  tho  defects  of  damp  ami  disrepair 
which  belong  to  the  dwellings  in  a  decaying  ngriculiural 
village.     Such  dwellings  would  have  the  advantage  both  of 


town  and  country,  the  natural  advantages  of  fresh  air  and 
rural  surroundings,  and  the  (irtificuil  advontagoB  of  honsoa 
built  according  to  city  requirementB,  and  with  shorter  hours 
of  labour  tho  artisan  will  have  plenty  of  time  to  travel  back- 
wards and  forwards.  Light  railways  will  do  much  to  help, 
and  it  does  not  require  me  to  sing  the  praises  of  well  nigh 
universal  weal."  They  must,  however,  leave  Uto|iia,  and  go 
back  to  the  work-a-day  world,  which,  after  all,  was  not  such 
a  bad  place  to  live  in  if  they  treated  it  properly.  As  ho  hud 
already  shown,  ihoy  were  individually  rosjionBible  to  them- 
selves and  to  others  for  their  scheme  of  sanitation,  and  then 
they  passed  into  tho  hands  of  local  authorities,  who  were 
doing  good  work  and  wlio  generally  gave  them  value  for  their 
money,  and  whoso  beneficial  operations  lie  hop<'d  they  duly 
appreciated. 

ATTITUDR    OK   THE    LEGISLATDBE. 

Dr.  Farquharson  concluded  his  address  with  the  following 
remarks:  But  over  the  local  authoritic^s  stands  the  House  of 
Commons,  and  1  am  glad  of  this  o|)pori  unity  of  saying  that  I 
have  a  very  jioor  opinion  of  that  legislative  assembly  in  its 
dealings  with  public  health.  Both  sides  are  bad,  but  that  to 
which  I  belong  is,  I  think,  tho  worst,  for  a  deep-rooted 
suspicion  of  scientific  methods  and  of  progressive  sanitation 
in  certain  Uadical  quarters  and  abstract  views  of  personal 
liberty  and  distrust  of  the  so-called  tyranny  of  doctors  sway 
a  kind  of  jilansible  sentiment  which  is  usually  irresiatable  in 
its  paralysing  effects  on  hygienic  legislation.  As  a  member 
lately  remarked  with  refreshing  frankness  when  we  were 
considering  the  Public  Health  (Scotland)  Bill,"  When  I  seethe 
doctors  on  both  sides  of  the  House  my  instinct  tells  me  that 
something  is  wrong,  and  1  will  vote  against  the  amendment." 
Under  such  conditions  the  private  member  can  hope  to  do 
nothing,  but  he  may  be  still  usefully  employed  in  stimulating 
pulJic  opinion  in  and  outside  the  House,  until  particular 
problems  reach  the  acute  stage  and  are  taken  under  Govern- 
ment protection  ;  and,  as  one  last  word,  let  me  reiterate  the 
strong  wish  1  have  already  publicly  expressed  in  favour  of  a 
Ministry  of  Health,  a  department  of  tho  .State  which  will 
collect  and  co-ordinate  into  one  harmonious  whole  the 
scattered  threads  of  sanitary  legislation  which  entangle  and 
frequently  jierplex  everyone  of  our  great  Parliamentary 
offices,  which  would  focus  all  health  questions,  and  furnish  a 
bureau  of  information  which  would  enable  us  to  see  at  a 
glance  what  is  going  on  elsewhere,  and  admission  to  which 
would  be  an  object  of  honourable  ambition  to  the  best  scien- 
tific talent  of  the  day. 

At  the  conclusion  of  the  address  tho  members  were  con- 
ducted over  the  college  buildings,  and  in  the  evening  the 
lord  mayor  opened  the  Health  Exhibition,  to  which  we  shall 
have  anopportnnity  of  making  further  reference.  Wednes- 
day was  devoted  to  tho  work  of  the  conferences  of  municipal 
engineers  and  others,  and  yesterday  to  the  work  of  the  sec- 
tions, proceedings  being  continued  to-day.  Our  report  will  be 
continued  next  week,  when  we  shall  give  a  selection  of  papers 
likely  to  be  of  interest  to  our  readers. 


TRACTION  ENGINE  TRAFFIC. 


At  a  meeting  of  the  Montrose  Burgh  Commissioners,  held 
last  week,  the  surveyor  reported  that  a  number  of  the  covers 
of  manholes  had  recently  been  broken.  It  was  stated  that 
the  traction  engine  traffic  had  increased  very  considerably, 
and  the  result  had  been  that  very  much  more  damage  had 
been  done  to  tho  manhole  covers  than  had  ever  been  experi- 
enced before.  In  terms  of  instructions  of  the  committee,  the 
surveyor  had  had  correspondence  with  Dundee,  Brechin, 
Arbroath  and  other  places,  but  ho  was  sorry  to  say  that  tho 
result  of  that  did  not  bring  them  very  much  further  forward. 
The  difficulty  was  to  bring  home  the  damage  to  any  individual. 
Damage  was  being  done,  and  unless  they  had  men  constantly 
watching  each  traction  engine  as  it  [uissed  through  the  town 
they  could  not  secure  a  conviction  against  any  offender.  He 
was  rather  inclined  to  think  that  tho  host  thing  they  could  do, 
ajiart  from  careful  watching,  was  to  take  good  care  that  any 
covers  that  had  to  be  replaced  wore  made  much  stronger 
than  the  |)resent  covers.  Tho  damage  had  amounted  to  £20 
or  £;iO  already,  and  so  long  as  that  trafiic  went  on  the  damage 
must  bo  faced  and  dealt  with  in  tho  boat  way  possible. 


EAST  HAM  TRAMWAYS. 


Tho  East  Ham  Urban  District  Council  i-ocently  received 
preliminary  plans,  prepared  by  the  surveyor,  for  the  construc- 
tion of  tramway  sections  in  tho  district,  in  accordance  with  a 
resolution  adopted  by  the  council  a  few  months  ago.  Tho 
scheme  in  its  entirety  will  provide  for  a  tramway  from  the 
extreme  north  end  of  the  district,  close  to  Waustoad  Park,  to 
the  river  side  at  North  Woolwich.  Tho  aupporlers  of  tho 
Bchome  on  tho  council  believe  that  in  a  few  years  the  tram- 
way will  not  only  bo  self-supporting,  but  that  it  will  yield  a 
revenue  which  will  be  needed  owing  to  tho  almost  pheno- 
menal growth  of  the  population,  the  bulk  of  which  occupy 
dwellings  of  comparatively  small  rateable  value. 
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Comparative  Reports  of  General  Practice. 

XIII.-TRAMWAY  TRACTION  :  THE  BIRMINGHAM  REP0RT(2). 


BLACKPOOL  {continued). 
The  Btlb-cOmmittee  are  of  opinion  tliat  the  method  of  con- 
sti'Qction  adopted  here  would  reqnire  to  be  strengthened  to  be 
made  suitable  for  the  heavy  concentrated  traffic  of  the  Bir- 
mingham streets,  ami  think  that  sufficient  importance  has  not 
been  gii'en  to  the  fact  that  the  upper  portions  of  the  tram- 
way are  parts  of  the  ordinary  street  surface,  and  as  such 
nrast  be  capable  of  withstanding  the  same  amount  of  wear 
and  tear  and  of  carrying  the  same  loads  as  are  brought  over 
the  other  parts,  and  also  of  withstanding,  when  required, 
the  great  side  pressures  due  to  wood  paving.  Tliey  are  of 
opinion  that  where  the  conduit  is  laid  both  condactora  neces- 
sary for  working  the  tramway  shrmld  be  placed  within  it 
and  that  the  ordinary  running  rails  should  form  no  pan  of 
the  circuit.  In  this  way  only  can  sparking  at  the  wheels  be 
suppressed  and  the  possibility  of  danger  to  gas  and  water 
pipes  by  leakage  of  current  be  reduced  to  a  minimum. 

GAS    SV.STEM. 

The  sub-committee  saw  the  gas  motor  cars  in  use  on  the 
tramways  owned  and  (in  the  borough  of  Blackpool)  leased 
by  the  Blackpool,  St.  Anne's  ami  I>ytham  Tramway  Com- 
panv.  The  line  was  opened  for  traffic  a  few  months  ago,  and 
the  sub-committee  obtained  much  information  concerning 
the  system  from  Mr.  Slattery,  the  secretary  of  the  company, 
and  from  Mr.  Holyoak,  the  secretary  of  the  Gas  Traction 
Company,  who  at  present  are  working  the  ears,  providing 
gas,  and  all  motive  power,  drivers,  and  repairs  to  the  motors, 
at  the  rate  of  4.5d.  per  car  mile,  a  cost  which  compares  vpry 
favourably  with  that  of  other  systems  of  traction.  At  present 
the  installation  is  on  a  small  scale,  two  cars  only  being  in  use, 
but  during  the  next  season  the  traction  company  expect  to 
be  in  a  position  to  run  a  full  service  of  cars  for  the  whole 
distance  between  Blackpool  and  Lytiiam  ;  sixteen  of  the  new 
cars  will  be  ready  for  the  ^Vhitsun  holdidays,  and  will  carry 
fifty -two  passengers  ea  "h,  as  against  forty  passengers  on  the 
present  cars. 

Ordinary  coal-gas  is  used  in  the  cars;  the  gas  is  com- 
pressed at  the  depot  into  storage  cylinders,  to  a  pressure  of 
about  nine  atmospheres,  the  reservoirs  on  the  car  being 
charged  by  means  of  a  flexib'e  hose  pipe,  a  process  which 
occupies  only  about  a  minute.  One  charge  is  sufficient  for 
a  ran  of  about  9  miles.  An  ordinary  gas  engine  is  used 
for  working  the  compressing  machinery,  the  present  engine 
being  of  only  about  14  horse-power,  but  a  more  powerful 
engine  will  be  put  down  for  running  the  increased  service 
in  the  summer.  It  is  to  be  noted  that  this  gas-oompressing 
engine  and  plant  is  not  wanted  to  store  the  energy  forwork- 
ing  the  cars,  as  in  a  compressed-air  system  ;  the  power  for 
working  the  cars  comes  from  the  combustion  of  the  coal-gas 
in  the  engine  on  the  car,  and  it  is  iherefore  of  a  very  small 
size  OS  comp.ared  with  the  engines  required  for  a  compressed- 
air  plant. 

Each  car  is  fitted  with  a  double-cylinder  gas  engine,  ar- 
ranged under  the  seats,  the  fly-wheel  being  enclosed  in  a 
recess  formed  in  one  side  of  the  car.  When  the  flaps  or 
doors  on  the  outside  are  opened  the  whole  of  the  machinery 
is  exposed.  The  engine  is  constantly  rotating,  even  when 
the  car  is  standing  siill,  and  the  motion  is  communicated  to 
the  car  wheels  by  gearing,  thrown  in  or  cut  of  action  as  re- 
quired by  the  driver.  Jn  ascending  a  gradient,  or  at  other 
times  when  an  extra  power  is  required,  the  driver  can 
throw  into  action  a  supplemental  set  of  gearing,  giving  a 
slower  speed,  with  a  corresponding  increase  in  the  power 
exerted.  The  sub-committee  saw  this  in  satisfactory  opera- 
tion, ascending  a  sharp  gradient  over  the  railway  bridge  near 
St.  Anne's  station. 

It  was  understood  that  in  the  new  cars  ordered  the 
arrangement  of  the  machinery  would  be  different  to  that  on 
the  cars  now  in  use,  the  engines  being  placed  under  the  floor 
of  the  car  instead  of  under  one  of  the  seats,  and  ceitain  other 
improvements  being  introduced.  Even  as  the  cars  stand, 
liOwever,  the  system  appears  to  be  an  eminently  practical 
one,  and  likely  to  be  very  successful  on  routes  suited  to  such 
a  form  of  motive  jiower.  The  sub-committee,  howp\'er,  do 
rot  think  it  would  be  suitable  for  application  in  Birmingham, 
The  cars  can  only  carry  a  cert.tin  storage  of  pinvfr,  and  must 
therefore  have  this  store  replenished  every  few  miles,  either 
coming  to  the  compressing  station  for  that  purpose,  or  being 
charged  from  some  "sub-station,"  or  its  equivalent,  with 
compressed  gas,  which,  of  course,  mijjht  be  delivered  to  this 
sub-station  tjirough  a  system  of  undei ground  jiiiics.  Such  an 
arrangement  cannot  be  recommended,  as  the  sub. committee 
believ  ■  that  in  an  extensive  and  complicatcil  system,  such  as 
the  Birmingham  tramways  must  present  in  the  near  future, 
the  cars,  when  they  once  leave  the  depot,  must  bo  worked 
throughout  the  day  as  independent  units,  and  capable  of 
finishing  their  day's  work  without  the  necessity  of  frequently 
resorting  to  n  depot  for  replenishing  the  )ii)Wer  necessary  to 
keep  them  in  work. 

PARIS. 

The  tramways  of  Paris  form  a  very  extensive  system,  laid 
in  about  150  miles  of  roads,  a  very  large  proportion  being 
double   lines.      The   traction  is  principally  by  horses,    but 


many  attempts  have  been  made  to  replace  them  by  some 
more  convenient  ami  efficient  form  of  motive  power.  Steam 
locomotives  of  three  types  are  in  use— ri;.,  ordinary,  fireless 
and  Serpollet  tube-boilers.  Some  portions  of  the  lines  are 
worked  by  electric  accumulators ;  other  lines  are  worked  by 
compressed  air  ;  one  line  is  worked  by  cable  ;  and  one  by  an 
electrical  surface-contact  system.  The  horse  lines  call  for 
no  comment.  Some  fireless  locomotives  were  seen  in  use  by 
the  sub-committee.  The  reservoir,  representing  the  boiler 
in  an  ordinary  locomotive,  is  charged  with  water,  at  a  very 
high  temperature  and  pressure,  at  a  central  station,  and  it 
then  contains  a  sufficient  store  of  energy  for  a  run  of  10 
miles.  The  improvements  over  an  ordinary  locomotive  were 
not  very  well  marked  ;  there  being  no  fire,  there  would  be  no 
emission  of  smoke  and  noxious  fumes,  but  the  volumes  of 
steam  emitted  from  the  machines  the  sub-committee  hap- 
pened to  see  at  work  were  certainly  much  greater  than  are 
ever  seen  coming  from  an  ordinary  tramway  locomotive. 

CO.VIPRESSKD    .\1R. 

The  comp»essed  air  cars  are  upon  the  Mekarski  principle, 
and  presented  many  ])oiut3  of  interest  ;  the  air  is  stored  at  a 
high  jjressure  in  a  series  of  cylindrical  reservoirs  underneath 
the  car,  and  at  the  same  time  as  these  are  being  filled  in  the 
depot  another  pijie  fills  a  small  reservoir  on  the  driver's  plat- 
form with  water  at  a  very  high  temperature  and  pressure. 
This  water  contains  a  store  of  heat,  which  is  imparted  to  the 
air  on  its  way  from  the  storage  reservoirs  to  the  engine. 
This  heating  luis  the  effect  of  preventing  the  formation  of 
snow  and  ice  in  the  exhaust  passages  and  increasing  the  effi- 
cioncy  of  the  compressed  air.  The  brakes  on  the  car,  and 
also  on  the  trailer  car  when  such  is  used,  are  actuated  by  the 
compressed  air,  two  out  of  the  eleven  storage  cylinders  being 
set  aside  for  this  purpose,  and  also  to  serve  as  a  reserve  of 
power,  should  the  other  reservoirs  become  too  far  exhausted 
at  any  time. 

The  length  of  line  worked  by  these  cars  is  about  6  miles, 
gradients  1  in  37,  and  one  short  length  of  1  in  25.  The  storage 
capacity  of  the  car  is  rather  over  100  cubic  feet,  and  about 
4-2  lb.  of  air  are  nsed  per  mile ;  the  initial  pressure  is  8o01h. 
per  square  inch,  falling  to  about  2.50  lb.  at  the  end  of  the  run. 
Fourteen  cars  are  in  use,  and  there  are  two  recharging 
station'',  with  compressing  machinery,  &c.,  the  consumption 
of  coal  being  about  5  tons  per  day  at  one  and  7  tons  at  the 
other,  or  12  tons  for  the  day's  work,  extending  over  eighteen 
hours.  The  cars  are  very  heavy,  weighing  11^  tons  empty 
and  about  15  tons  when  loaded,  and  they  carry  fifty-two 
passengers  each.  The  system  appears  to  be  expensive  both 
in  construction  and  working,  and  not  suited  for  supplying  the 
great  powers  required  on  streets  with  severe  gradients.  Be- 
sides, the  necessity  of  frequent  resorts  of  the  motorcar  to  the 
centrnl  depot  for  the  purpose  of  being  recharged  is  a  very 
undesirable  feature. 

.ICCrMl'L.iTOB.S. 

The  sub-coinnii;tee  understand  that  electric  accumulator 
cars  have  been  experimented  with  on  the  Paris  tramways  for 
some  years,  and  used  on  several  of  the  lines  for  regular 
service,  but  never  with  any  marked  success.  Very  recently, 
however,  a  new  form  of  battery  has  been  introduced  by 
M.  Pescatore,  and  it  is  expected  that  the  working  of  the 
cars  equipped  with  -three  cells  will  be  attended  with 
much  more  satisfactory  results  than  have  yet  been  attained 
in  accumulator  tr.action.  The  sub-committee  went  to  see 
these  cars  in  use  on  the  Aveime  de  Neuilly,  and  visited  the 
depot,  near  the  Pont  de  Xcuilly.  Three  Willans  direct- 
coupled  engines  are  used  to  drive,  each,  a  four-pole  generator, 
giving  2U0  amps,  at  (100  volts.  The  batteries  appear  to  be  a 
combination  of  the  "  Plante  '  or  lead  jilate  mth  the  "  pasted  " 
or  lead  grid  plate.  Batteries  of  both  these  forms  of  plates 
have  been  u.sed  on  the  Bristol  road  tramway  and  elsewhere 
with  very  indifferent  success  ;  but  in  this  new  tT,-pe  of  cell  the 
solid  lead  plate  is  used  for  the  positive  and  the  pasted  plate 
for  negative  element,  and  certain  improvements  are  said  to 
have  been  introduced  in  the  construction  of  the  plates  and  in 
the  methods  of  "foiming"  them.  The  snb-eommittee  are 
informed  that  the  plates  can  be  charged  with  a  very  heavy 
current  without  danger— such  a  current  as  would  be  alto- 
gether impossible  with  a  battery  cf  any  other  type.  It  is 
therefore  not  intended  to  remove  the  cells  from  the  car  for 
recharging,  and  they  can  be  charged  up  in  place  in  ten  or 
twelve  minutes,  with  a  storage  sufficient  to  run  a  motor  and  a 
trailer  car,  with  fifty  passengers,  a  distance  of  10  miles.  At 
present  four  cars  only  are  in  use,  but  others  are  under  con- 
struction, and  it  is  intended  to  work  the  whole  of  the  traffic 
between  Levallois  and  the  Madeleine  by  these  cars  ;  at  pre- 
►  ent  fireless  locomotives  are  used  outside  the  fortifications, 
but  inside  the  cars  have  to  be  worked  by  horses. 

The  car  is  fitted  up  with  200  cells  arranged  under  the 
seats,  and  a  small  electric  fan,  fitted  in  the  end  panel  of  the 
ear,  is  used  to  clear  out  any  acid  fumes  that  may  be  given  off 
in  the  cell  chambers.  There  are  two  positive  and  threo 
negative  plates  in  each  cell,  and  the  ebonite  box  containing 
them  is  stmlded  over  on  the  outside  with  small  india-rubber 
btittons,  to  form  a  cushion,  and  to  prevent  rattling  together 
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as  the  car  is  on  the  road.  The  car  alone  weiglis  7  tons  ;  the 
battery,  of  200  cells,  weighs  3i  tons;  its  nominal  ontput  ig 
equal  to  12  liorse-power,  and  the  cost  in  about  £3(10.  The 
makers  guarantoo  that  the  battery  will  last  two  years  with- 
out replacioff,  ami  state  that  some  of  them  have  already  run 
12,000  miles  without  deterioration.  It  is  said  that  3il.  per 
mile  covers  working  expenses,  including  all  oharpes  for  re- 
pairs, A'C,  but  not  maintenance  of  road  nor  interest  on 
capital.  Enquiries  were  made  as  to  capabilities  of  this 
battery  to  perform  the  heavy  work  reipiired  for  traction  on 
gradients,  but  no  delbiite  assurance  could  be  obtained.  Evi- 
dently the  power  of  tho  batteries,  as  now  made,  is  not  suffi- 
cient for  such  work. 

The  sub-committee  have  no  opinion  to  offer  as  to  how  for 
this  system  is  likely  to  be  successful ;  if,  however,  tho  now 
battery  should  prove  to  be  a  substantial  improvement  upon 
its  predecessors,  it  will  greatly  improve  the  prospects  of  ulti- 
mate success  in  what  is,  from  many  points  of  view,  a  most 
desirable  form  of  tramway  traction. 

SCRFACF     CONTACT. 

One  of  the  principal  objects  the  sub-committee  had  in  view 
when  visiting  Paris  was  to  see  the  working  of  tho  "  surface 
contact"  system,  liie  electricity  licing  supplie<l  by  an  under- 
ground conductor,  .ind  communicated  to  the  car  by  meaii.s  of 
metallic  contact-plates  in  the  surface  of  the  street,  and  not 
by  means  of  a  contirmous  open  slot.  This  system  is  the 
Claret-Vuilleumier  system,  and  is  used  on  tho  tramway  from 
tho  Place  de  la  Republiquo  along  the  Avenues  de  la  l{e|)\ib]i- 
qne  and  Gambettato  the  city  boundary  at  Porto  do  Knniain- 
ville,  thence  through  Les  Lilas  to  tlie  terminus  at  Huniainville. 
Tho  length  inside  tho  city  is  about  2i  miles,  all  doulde  line, 
and  outside  the  city  nearly  2  mile.i,  this  s'^ction  being  a  single 
line  with  passing  places.  It  is  a  practically  continuous  rising 
gradient  from  tlio  city  end  to  tho  city  boundary,  tho  steepest 
part  being  about  I  in  l(3i  for  a  length  of  700  yards  ;  outside 
the  fortifications  the  route  is  practically  level. 

The  generating  station  is  at  Les  Lilas,  about  a  (|uarter  of 
a  mile  outside  tho  fortifications.  The  machinery  consists  of 
three  Corliss  typo  engines  of  170  horse-power  each,  and  each 
driving,  by  means  of  belts,  a  150  kiir>-watt  four-polo  dynamo, 
the  potential  being  52.5  volts.  One  of  tlieso  macliines  is  used 
for  lighting  the  Avenues  de  la  Republitpie  anfl  Clambetta,  by 
moans  of  130  arc  lamps  fixed  on  posts  in  tho  centre  of  the 
roads  ;  the  other  two  machines  are  for  tho  tramway  service, 
one  being  sufficient  e.^cept  at  times  when  tho  traffic  is  heavy. 
The  engines  and  dynamos  are  all  duplicates  of  osch  other, 
and  the  switch  board  is  so  arranged  that  any  one  of  tho 
machines  can  be  used  cither  for  tho  tramway  or  for  the  elec- 
tric lighting. 

The  parts  of  the  system  which  were  of  the  greatest  in- 
terest to  the  sub-committee  were  the  contact-plates  in  tho 
street  surface,  tho  means  used  for  energising  them  by  tho 
electric  current  at  the  moment  only  when  tho  car  is  passing 
over  them,  and  the  nature  of  the  underground  work  generally. 
In  all  these  respects  the  system  appears  to  leave  little  to  be 
desired,  but  it  is  somewhat  difficult  to  describe  in  words  the 
*  arrangentents  made.  The  current  is  taken  from  tho  genera- 
ting stations,  and  supplied  to  distributing  bo.xes  in  the  foot- 
path, spaced  about  1 10  yards  apart — for  double  lines  these 
are  in  pairs,  one  for  each  line  of  tratnway;  on  a  single  line 
single  distributors  are  used,  as  they  work  automatically  in 
cither  direction. 

The  mechanism  itself  consists  of  a  ring  of  twenty  insubited 
copper  contact  surfaces,  nineteen  of  which  are  connected  by 
small  electric  cables,  each  to  one  of  the  pairs  of  contact  plates 
in  the  street  surface  ;  tho  twentieth  contact  surface  iu  the 
ring  of  tho  distributor  is  insulated,  except  at  the  moment 
when  the  car  is  passing  out  of  one  section  of  the  tramway 
into  the  next  one,  when  it  serves  1;)  bridge  over  the  gap 
between  the  two  sections.  There  is  a  movable  arm  pivoted 
at  the  centre  of  the  ring,  and  in  ])ermanent  electric  connec- 
tion with  (ho  main  fc'ciling  cal>Ies  from  the  generatingstation  ; 
the  outer  end  of  the  arm  mikes  euntact  successively  with 
each  of  tho  twenty  contact  snrf.aces  of  tho  ling,  anil  in  so 
doing  puts  the  corresponding  contact  jdates  in  the  surface  of 
the  street  into  electric  communication  with  fhi'  mains,  tho 
current  being  conveyed  to  tho  motors  by  moans  of  an  iron 
skate  or  slipper,  suspended  from  the  bottom  of  the  car,  and 
long  enough  to  touch  two  ciintuct-i)lates  atone  time.  On  the 
twentieth  i)iunt  the  current  is  p.issed  on  to  the  ne.vt  dis- 
tributor, ]iutting  it  into  motion,  and  so  ensuring  the  con- 
tinuity of  the  service.  Seeing  that  the  current  can  luily  get 
out  of  one  point  of  tho  distributor  at  a  time,  and  each  point 
serves  two  contact-plates  in  the  street  only,  it  follows  that 
only  one  pair  of  contact  plates  can  receive  elcctricilv  at  tho 
same  timo  from  tho  one  distributor,  and  so  there  cnnnot 
bo  two  cars  at  tho  same  lime  on  the  section  of  tramway  fed 
by  that  distributor.  These  sections  may  bo  made  of  any 
length  desired,  but  of  course  tho  shorter  they  are  the  moi'O 
numerous  must  be  the  distributors  and  tho  liiorc  costly  the 
construction  of  the  line.  In  tho  Paris  tramway  the  sections 
are  100  meters  (or  about  1 10  yards)  long,  hut  at  l  he  cilv  end 
of  the  line  there  are  two  shorter  sections,  to  allow  of  better 
regulation  in  tho  traOic.  The  pivoted  arm  referred  to  above 
is  caused  to  rotate  by  an  electro-magnet  acting  upon  a  ratchet 
wheel  of  twenty  teeth,  the  movement  being  of  a  very  simple 
character,  with  apparently  nothing  very  delicate  about  it 
liable  to  get  out  of  order. 


The  contact  jilates  in  t)ic  surface  of  the  atreot  are  of  cast 
iron.  Gin.  in  depth,  the  top  being  about  the  same  shape  and 
size  as  a  granite  )>aving  block,  and  projecting  slightly  above 
the  general  level  of  the  paving.  The  snb-oomroittee  were 
surprised  at  the  slight  elevation  which  is  fonnd  sufficient  to 
ensure  tho  working  of  tho  line  ;  it  is  frequently  hardly  notioe- 
able,  being  only  like  tho  projection  of  one  granite  paving  sett 
above  another  on  what  is  considered  a  fairly  good  pavement. 
Outside  the  city  boundary  there  was  a  good  deal  of  mud  and 
water  lying  about  the  road,  and  tho  iron  plates  were  hardly 
distinguishable  from  tho  granite  paving  i  but  apparently  it 
made  no  difference  to  tho  working  of  the  tramway. 

The  ordinary  rails  form  tho  return  for  tho  current  after  it 
has  ]jassed  through  the  motors,  the  joints  being  "  bonded  " 
with  heavy  copper  wires  in  the  usual  way.  It  is  said  that  if 
tho  distributing  arm  failed  to  move  on  to  the  contact  point, 
in  obedience  to  tho  movement  of  the  car,  it  would  resalt  in 
tho  car  moving  on  by  its  own  momentum,  or  by  gravity  in 
going  down  hill,  anil  leaving  a  pair  of  contact  plates  behind 
it  in  electric  communication  with  the  mains,  to  the  danger  of 
any  one  stepping  upon  them.  A  safety  device  is  therefore 
provided,  being  a  short  supplementary  slipper  or  skate,  behind 
the  longer  one  used  for  working  tho  car ;  if  this  toachei  a 
contact  plate  that  has  been  left  behind  by  the  car  in  an 
energised  state,  it  establishes  a  "  short  circut"  with  the  rails, 
and  burns  out  the  safety  fuse  in  tho  distributing  bor,  thereby 
cutting  off  the  whole  of  the  cuirent  to  that  box,  and  tho 
100  yards  or  so  of  tramwaj- worked  from  it.  The  traffic  on 
that  section  would  then  have  to  stop  until  tho  box  had  been 
opened  and  a  new  safety  fuse  inserted.  The  sub-committee 
were  informed  that  tho  distributing  mechanism  is  so  reliable 
that  this  safety  device  has  never  yet  boon  put  in  action. 
The  electrical  wiring  and  other  appliances  in  the  road,  apart 
from  all  questions  of  paving,  rails  and  permanent  way,  are 
said  to  cost  about  £1,400  per  miles  of  ingle  line  and  £2,300 
per  mile  of  double  line.  This  is  the  cost  in  Paris,  and  it  is 
expected  that  in  Kugland  the  cost  would  be  lower. 

The  current  is  taken  up  for  the  motors  by  means  of  a  bar 
of  iron,  or  "skato,"  suspended  from  the  bottom  of  the  car, 
and  rather  longer  than  the  distance  between  two  adjacent 
surface  contact  plates  in  the  roadway.  The  lower  part  of 
the  skate  being  exposed  to  the  friction  on  the  roadway,  Ac, 
is  made  renewable,  and  requires  replacing  after  two  months' 
wear.  The  cars  are  both  lighted  and  heated  by  tho  current. 
At  present  there  are  twenty  of  them,  but  others  are  being 
built,  and  will  bo  put  in  operation  during  the  coming 
summer.  Tliey  carry  fifty-two  passengers  seated,  with  room 
for  eighteen  others  standing  on  the  platforms ;  and  the  weight 
of  the  car  is  9  tons.  They  are  carried  on  four  wheels  only, 
the  wheel  base  being  about  6  ft.;  two  motors  are  used,  one 
on  each  axle,  of  about  20  horse-power  each.  Two  of  the  cars 
are  fitted  with  American  motors,  but  the  others  are  all  of 
French  manufacture. 

The  sub-committee  were  informed  by  tho  municipal  author- 
ities that  this  line  had  been  in  satifactory  operation  about 
ten  monhts;  not  long  enough  perhaps  to  made  it  certain  that 
it  can  be  made  to  continue  to  work  successfully  in  the  future 
at  a  reasonable  cost,  when  tho  time  comes  for  repairing  tho 
distributors,  which  are  numerous,  and  may  be  expensive  to 
maintain  when  partially  worn,  but  still  long  enough  to  pre- 
vent it  being  looked  upon  as  a  mere  experiment.  To-day  it 
is  a  good  practical  system,  and  from  a  public  point  of  view 
presents  many  advantages  which  other  systems  do  not 
]ios5ess :  There  are  no  overhead  wires;  no  open  slot  in  tho 
surface  of  the  street ;  no  expensive  tube  to  construct,  to  drain 
and  to  nmintain  ;  no  deep  excavations  in  construction,  all 
the  works  of  the  tramway  being  contained  within  tho  thick, 
ness  occupied  by  the  concrete  foundation  of  an  ordinary  paved 
street;  the  distributing  boxes  may  be  placed  under  the  foot- 
path, so  that  tho  distnrbance  of  gas  ami  water  pipes  and  other 
works  under  the  surface  can  always  be  avoided  ;  and,  further- 
more, there  is  no  prolonged  disturbance  of  the  streets  during 
construction,  as  must  to  some  extent  be  the  case  in  all  sys- 
tems involving  a  tube  or  conduit. 

Several  objections  are  urged  against  this  system.  It  ia 
sai<l  that  the  distributing  n\aclianism  is  delicate  and  liable  to 
get  out  of  order;  that  the  line  cannot  be  worked  in  snow  or 
(lamp  weather :  that  tho  contact  jilates  in  the  surface  of  the 
street  are  an  obstrui'tion  to  the  ordinary  traffic,  and  a  source 
of  danger  when  left  "alive"  after  the  passage  of  a  car;  and 
that  it  is  unsuitable  for  lines  of  frequent  traffic,  since  it  is 
impossible  to  operate  at  once  two  cars  upon  the  same  section 
controlled  by  a  distributor.  Careful  inquiriea  were  made  as  to 
thcsepoints,  and  tho  sub-committee  were  unable  to  satisfy  them- 
selves that  some,  at  least,  of  these  objections  had  any  very 
sitlid  basis  to  juslify  them.  The  mechanism  appears  to  bo 
sulficicntly  strong  to  maintain  the  working  of  the  tramway; 
dirt  and  mud  on  the  road  did  not  appear  to  interfere  with  (ho 
traffic  outaiile  the  city  limits,  and  as  for  snow,  they  were 
already  well  aware  I  lial  at  times  it  causes  inti  irn|ilion8  to  tho 
working  of  any  tr.'imway  system  until  it  has  liern  sufficiently 
cleared  away.  .\s  to  the  danger  to  be  apprehended  from  a 
•pair  of  "  live  "  contact  plates  being  left  behind  after  the 
passage  of  a  car,  sufficient  precautions  seem  to  have  been 
taken  to  prevent  it.  It  istrue  that  two  cars  cannot  be  worked 
on  the  same  section  at  ouec,  but  the  sections  may  be  made 
(at  an  increased  cost)  as  short  as  can  bo  required ;  1 10  yards 
is  adopted  in  Paris  as  a  convenient  length,  and  it  may  be 
remarked  that  the  tramway  by-laws  in  Birmingham  prohibit 
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the  cai's  approaching  each  other  at  a  less  distance  than  50 
yards  apart! 

The  engineers  estimate  the  cost  of  the  electrical  equipment 
of  the  tramway  as  at  Paris,  including  costs  of  cables,  connect- 
ing wire,  distributors  and  street  boxes,  contact  plates  in  the 
street  surface,  and  other  electric  portions  of  the  tramway 
above  the  cost  of  au  ordinary  tramway,  at  £1,400  per  mile  of 
single  line,  a  price  which  compares  very  favourably  with  the 
cost  of  an  overhead  trolley  «ire  equipment.  There  are  yet 
no  reliable  figures  available  as  to  cost  of  maintenance.  There 
is,  however,  no  apparent  reason  why  this  cost  should  be  ex- 
cessive; there  is  very  little  indeed  in  the  street  beyond  what 
is  common  to  any  ordinary  tramway  ;  there  are  no  overhead 
trolley  wires,  span  or  guard  wire,  and  no  poles  nor  brackets, 
the  painting  alone  of  which  will  form  a  substantial  item  of 
the  e.xpenses.  As  a  set-off  against  these  things  there  are 
about  eighteen  distribiitors  per  mile  of  single  line,  but  it  does 
not  seem  likely  that  thoir  repair  and  maintenance  can  exceed 
those  of  the  various  parts  of  an  overhead  wire  system.  The 
movable  parts  of  the  distributor  are  so  arranged  that  in  the 
event  of  anything  getting  out  of  order  the  defective  one  can 
be  taken  out  and  a  new  one  put  in  place  in  two  or  three 
minutes. 

■      -  STE.i.M. 

The  Serpollet  steam  cars  used  at  Paris  require  special 
mention  ;  they  appear  to  be  a  new  departure  in  steam  loco- 
motives, not  in  the  engine  itself,  but  in  the  methods  of  genera- 
ting the  steam.  There  is,  properly  speaking,  no  boiler;  the 
steam  generator  consists  of  a  number  of  small  flattened  tubes, 
IT  shaped  in  section,  exposing  a  large  outside  surface  to  the 
action  of  the  fire,  but  enclosing  a  very  small  space  inside. 
When  a  small  quantity  of  water  is  injected  into  these  tubes 
it  is  immediately  vapourised,  and  the  steam  so  formed  strongly 
superheated ;  the  process  is  practically  instantaneous,  and 
regulation  of  the  engine  is  effected,  not  by  regulating  the 
amount  of  steam  passing  through  it,  but  by  controlling  the 
amount  of  water  passing  into  the  generating  tubes.  The 
steam  generator  for  a  fifty  passenger  car,  taking  a  trailing 
car  of  equal  capacity  behind  it,  or  a  total  of  100  passengers, 
measures  only  about  5ft.  9  in.  by  2ft.  3  in.  on  plan,  and  is 
about  3  ft.  6  in.  high  ;  is  placed  on  the  front  platform  of  the 
motor  car,  and  is  hidden  by  a  guard  fence  in  front  of  about 
the  usual  height.  It  is  not  a  "  boiler"  in  the  usual  sense  of 
the  word,  and  contains  no  space  for  water  ;  there  is  no  possi- 
bility of  explosion,  and  there  are  no  safety  valves,  boiler  feed 
pumps,  pi'essure  or  water  gauges,  and  it  requires  no  attention 
on  the  part  of  the  driver. 

The  engine  itself  is  n.ot  I'emarkable;  it  is  placed  under  the 
floor  of  the  car,  and  has  small  cylinders  running  at  a  high 
speed,  and  driving  the  car  by  means  of  sprocket  wheels  aud 
chain.  This  jilan  is  open  to  sundry  mechanical  objections, 
and  in  the  new  cars  now  lieing  constructed  the  chain  will  be 
eliminated,  and  the  car  will  bo  driven  by  cranks  on  the  axle 
as  in  the  usual  way.  The  Paris  authorities  will  not  allow 
locomotives  of  the  ordinary  type  to  bo  used  in  the  streets, 
and  hence  the  great  number  of  other  forms  of  mechanical 
motors  that  have  been  experimented  with  on  these  tramways. 
The  Serpollet  steam  generators,  being  free  from  tlie  objec- 
tionable features  belonging  to  ordinary  boilers,  have  been 
assented  to  by  the  mnnicipalitj-,  and  in  Januarj',  189-1,  they 
were  put  upon  the  route  from  the  l\Iadcleine  to  the  Porte  de 
Clichy,  and  a  few  months  afterwards  the  route  at  St.  Onen 
was  also  worked  bj'  them.  At  present  about  forty  of  these 
motor  cars  are  in  use,  and  sixty  others  are  being  constructed 
for  the  purpose  of  working  three  other  routes.  The  motor 
cars  are  heavy,  weighing  about  13  tons  each  ;  this  weight  is 
"  necessary,  because  at  times  of  heavy  trathc  the  motor  cars 
have  to  haul  a  trailer  as  well,  and  some  of  the  gradients  are 
as  steep  as  1  in  20.  There  are  lines  worked  on  this  principle 
at  Tours,  Cherbourg,  Lille  and  other  places,  and  where  the 
gradients  are  not  heavy  the  weight  of  the  car  is  only  about 
7^  tons ;  in  all  there  are  about  120  cars  of  this  principle  now 
at  work. 

The  sub-committee  consider  this  form  of  steam  traction  a 
great  improvement  on  the  ordinary  type  of  locomotive,  and 
think  it  is  very  suitable  for  routes  where  a  frequent  service 
is  not  required.  Tho  fact  that  the  cars  are  self-contained 
units,  so  far  as  motive  power  is  concerned,  having  no  depend- 
ence on  a  central  generating  station,  and  requiring  only  a 
supply  of  coke  and  water  to  enable  them  to  work,  and  that 
they  require  no  disturbance  to  the  roads,  arc  advantages  that 
nothing  but  the  very  frequent  service  necessary  on  the  Bir- 
mingham tramways  in   the  future  can  justify  being  set  aside. 

ROUEN. 
At  Rouen  the  \vhole  of  the  iramwa\s  are  now  worked  on 
the  overhead  wire  system,  the  work  being  finished  and  the 
lines  opened  in  February,  ISIIfi.  Ail  tlie  wcn-k  has  been 
carried  out  by  tlie  Frrncli  Thomson-Houston  Company,  upon 
the  usual  American  methods  liut  with  sundry  improvements 
in  detail.  In  the  generating  station,  whicli  supjilios  current 
for  working  aH  the  lines,  tho  boilers  are  of  the  Babcock  & 
Wilcox  type.  Tho  threo  engines  now  in  use  are  by  Fai'coT', 
of  St.  Onen  ;  horizontal  cylinders,  each  driving,  by  means  of 
belts,  a  four-polo  Thomson-Houston  dyniuno,  and  liaving  a 
capacity  of  about  GOO  am[)('ros  at  500  volts.  A  now  engine 
is  in  course  of  construction  by  Mcintosh  &  Seymour,  of  New 
York,  horizontal  compound  cylinders  and  800  horse-power, 
which  will  bo  directly  coupled  to  its  generator.     This  will  be 


a  Thomson-Houston  multipolar  dynamo,  with  an  output  of 
about  1,500  amperes,  and  will  be  sufficient  to  work  the  whole 
of  the  traffic  on  the  present  lines. 

There  are  about  25  miles  of  tramway  in  operation,  all  on 
the  overhead  wire  system.  In  the  wide  street  alongside  the 
river  centre  poles  with  brackets  are  used  ;  in  other  streets 
side  poles  with  span  wires,  or,  where  the  tramway  is  along 
the  side  of  the  road,  poles  on  one  side  only,  with  projecting 
brackets.  In  many  cases  the  tramways  traverse  narrow 
streets,  when  they  are  laid  on  one  side  of  the  road,  and  sharp 
gradients  and  curves  are  frequent ;  but  these  do  not  appear 
to  offer  any  impedinrent  to  the  traffic. 

These  tramways  have  been  mentioned  as  one  of  the  best 
examples  of  overhead  construction  in  Europe,  and  tho  sub- 
committee therefore  gave  special  attention  to  them.  There 
is  no  doubt  that  the  system  is,  from  a  commercial  point  of 
view,  a  very  efficient  method  of  working  tramways.  The 
cars,  which  are  of  good  appearance  and  are  divided  into  first 
and  second  class  compartments,  are  under  perfect  control, 
quick  speeds  can  be  maintained  in  any  part  of  the  route 
irrespective  of  giadient,  and  the  difference  in  the  efficiency 
of  the  present  service  and  the  time  when  the  tramways  were 
worked  by  horses  must  be  very  great. 

The  sub-committee,  however,  are  quite  unable  to  admit 
that  the  poles  and  overhead  wires  are  not  objectionable  and 
conspicuous  objects  in  the  streets.  The  overhead  telephone, 
telegraph  and  electric  lighting  wires  appear  to  be  more 
numerous  in  Rouen  than  in  most  other  towns,  and  another 
wire,  more  or  less,  may  not  be  thought  to  be  a  matter  of  much 
concern,  but  the  overhead  tramway  wires  are  the  most  con- 
spicuous of  all. 

BRUSSELS. 

At  Brussels  the  tramways  are  in  a  transition  state.  A 
length  of  about  10  miles  is  worked  by  overhead  wires,  which 
are  generally  carried  on  brackets  projecting  from  side  poles 
fixed  in  the  footpath,  with  flexible  suspension  for  the  trolley 
wire ;  the  lines  in  most  cases  rtmning  along  the  side  of  the 
road  near  the  kerbstone.  In  business  streets,  where  the 
lines  are  in  the  centre  of  the  road,  span  wires  are  used. 

There  are  two  routes  under  construction  on  the  under- 
ground conduit  S3^stem.  one  comprising  about  5  miles  and 
the  other  about  1-^  miles  of  road,  double  line  in  both  cases, 
the  work  being  carried  out  by  the  Union  Electrical  Company 
of  Berlin.  The  construction  is  similar  to  the  Buda-Pesth, 
the  conduit  being  formed  under  one  of  the  rails,  the  slot 
forming  the  groove  for  the  car  wheels;  long  lengths  of  this 
are  in  all  stages  of  construction.  The  slot  is  formed  under 
the  two  inner  rails  of  the  double  line.  The  cast-iron  yokes 
are  placed  about  3  ft.  6  in.  apart,  and  on  the  top  of  them  are 
fixed,  by  means  of  wronght-iron  brackets,  a  pair  of  "  Haar- 
man  "  rails,  being  practically  a  flat  bottom  rail,  with  the  foot 
or  bearing  surface  all  on  the  one  side.  The  space  between 
them,  forming  the  slot,  varied  from  IJin.  to  IJin.  wide.  The 
general  body  of  the  tube  was  being  formed  in  three  different 
ways ;  First,  concrete  formed  round  moulds,  which  are  re- 
moved as  the  mass  becomes  hard,  and  which  was  the  method 
adopted  in  the  construction  of  the  Birmingham  cable  tram- 
way ;  second,  concrete  blocks  formed  in  moulds,  and  brought 
on  to  the  ground  I'eady  to  be  put  into  place,  the  whole  tube 
being  formed  of  two  blocks,  one  on  each  side.  The  third 
method  is  to  build  the  tube  np  of  brickwork  ;  this  seems  to 
be  adopted  round  the  recess  in  the  tube  in  which  the  insu- 
lators are  placed.  The  first-mentimied  method  appears  to 
make  the  best  work.  Drainage  pits,  connecting  the  two  tubes, 
are  constructed  at  intervals  of  about  45  yards.  Where  gas 
and  water  services  cross  the  tube  they  are  carried  through 
the  concrete  in  little  wooden  conduits. 

The  conductors  are  small  "  rolled  joist "  sections, 
weighing  about  20  lb.  jier  yard ;  they  are  caiTied  on  insu- 
lators suspended  from  the  top  of  tho  tube,  and  bonded 
at  the  joints  with  a  copper  strip.  The  cavities  in 
which  the  insulators  are  placed  are  not  covered  with  a 
movable  lid,  so  the  pavement  has  to  be  taken  np  to  get 
access  to  them.  There  arc  two  conductors  in  the  tube, 
one  for  tho  outgoing  and  the  other  for  the  return  current, 
so  that  the  rails  form  no  part  of  the  circuit. 

Some  of  the  details  of  work  are  open  to  criticism,  and  it  is 
very  doubtful  if  a  conduit  constructed  in  this  way  could  be 
maintained  in  order  in  Birmingham,  owing  to  the  heavy 
nature  of  the  traffic  that  wonld  bo  brought  over  it.  In 
Brussels,  with  wide  streets  and  plenty  of  room  for  other 
tratBc,  the  conditions  nro  much  more  favourable.  The  work 
appears  to  be  at  the  risk  of  the  contractors,  the  Union  Electric 
Company,  of  Berlin  ;  if  it  is  not  satisfactory  at  the  end  of 
two  vears,  it  must  all  bo  removed  and  the  streets  restored  to 
their  former  state. 

None  of  the  conduit  is  yet  in  operation ;  the  overhead  wire 
routes  have  be<'n  at  work  for  some  time.  The  cars  are  small 
(twenty-four  iiassouger.s),  with  compartments  for  first  and 
second  class  passtMigers,  no  outside  seats,  and  the  motor  cars 
are  generally  worked  in  connection  with  a  trailer.  The 
niotoi's  are  of  the  usual  Thomson-Houston  enclosed  type, 
weighing  about  1  ton  each,  and  built  by  the  International 
Electric  Company,  liii'go  ;  the  controllers  aro  by  the  Union 
Electric  Company,  Berlin.  The  current  is  supplied  from  tho 
generating  station  at  500  volts  by  four  four-pole  dynamos, 
by  the  Union  Electric  Company,  driven  by  horizontal  com- 
pound engines  by  Ludwig,  Loewe  &  Co.,  Berlin.  A  fifth 
engine  and  dynamo  are  being  fixed.     Extensive  works  are  in 
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progress  for  the  generatiiiK  Btation  for  the  sapply  of  current 
to  the  nnflergrouiul  conduit  soclions. 

A  few  weeks  ago  some  telephone  wires  were  blown  down, 
and  falling  across  tlio  trolley  wire  came  in  contact  with  a 
two-horse  van  bcin^  driven  along  the  street;  the  driver  sus- 
tained severe  shocks  and  liith  horses  were  killo<l.  To  pre- 
vent further  mishaps  of  the  sauie  kind  the  overhead  wires 
aro  being  protected  by  filing  to  tin'  upper  side  of  them  strips 
of  wood,  wiierevor  they  pass  under  telephone  or  telegraph 
wires.  This  greatly  increases  the  unsightly  appearance  of 
many  parte  of  the  line. 


LEEDS  NEW  ELECTRIC  TRAMWAYS. 


Tlie  outside  construction  work  in  conneciiou  with  the  new 
electric  tramways  whicii  have  just  been  put  in  oi>ri'ation 
between  Koundh;iy  and  Kirkstall.  Leods,  will  be  interesting 
to  municipiil  en^'ineers  who  are  following  up  the  subject  of 
olecfi'ic  traction.  Tho  ovcrhi'ad  lino  consists  of  about  12,500 
yards  of  hiL'h-concUictivity  hiii'd-drawn  copper  wire  of 'Jin. 
diameter  and  of  98  per  cent,  purity.  This  length  is  divided 
up  into  sections  of  about  half  a  mile,  in  accordance  with  the 
regulations  of  the  Board  of  Trade.  Some  of  the  sections  are 
rather  more  than  half  a  mile,  and  others  correspondingly  less. 
This  wire  is  attached  to  solder  ears  of  1.5  in.  leugth  at  each 
of  the  poles,  which  .iro  erected  at  about  40  yards  distance 
apart.  These  ears  are  of  aluminium  bronze,  specially  strong 
and  heavy,  and  they  are  carefnlly  milled  out  to  fit  the  wire, 
and  carefnlly  soldered  so  as  to  make  a  good  attachment.  To 
show  that  this  point  is  of  great  importance,  we  may  point 
out  that  there  is  altogether  about  16^  toiis  weight  of  this 
copper  wire  suspended  over  the  Tieeds  thoronghfares.  Each 
solder  ear  is  screwed  to  a  J-in.  drop-forged  steel  bolt,  with  a 
stout  steel  head  ;  this  bolt  being  imbedded  in  what  is  known 
as  the  Medbery  insulation.  This  same  insulation  is  used  in 
every  part  of  the  line,  is  a  librons  form  of  insulation  specially 
intended  to  resist  acids,  heat,  water  and  frosts,  and  the  insu- 
lated ]i;irts  are  enveloped  with  it  under  very  considerable 
hydraulic  pressure,  giving  it  great  mechanical  strength. 

It  is,  of  course,  specially  necessary  witli  such  overhead 
construction  work  as  this  that  the  likelihood  of  anything 
falling  is  entirely  avoided.  Therefore  it  is  necessary  to  havo 
some  means  for  preventing  such  an  unfortunate  occurrtnse, 
even  in  the  event  of  the  insulation  being  wilfnlly  damaged  or 
in  any  other  way  destroyed.  -\t  Leeds  tho  constructors  of 
this  part  of  the  undertaking — Messrs.  Laing,  Wharton  & 
Down — have  had  tho  metal  parts  so  constructed  that  none  of 
the  pieces  go  through  one  another.  Tho  steel  bolls  of  the 
"Globe"  insulators  tit  into  recesses  in  alinninium  bronze 
covers  with  screw  caps.  These  covers  entirely  protect  the  in- 
sulators from  a  chanco  blow  from  the  trolley  wheel,  so  that 
there  is  little  risk  of  insulators  giving  out  at  any  time.  Should 
the  overhead  line  by  any  chance  touch  the  shed  or  cap  of  the 
insulator,  there  is  a  second  iusidation  resistance  to  overcome 
before  the  current  can  jiass  down  the  conducting  path  of  the 
bracket  arm  and  ]Hile  itself.  In  such  an  eventuality  there 
would  be  a  considerable  loss  and  interruption  to  the  service. 

To  keep  tho  half-mile  lengths  independent  electrically  sec- 
tion insulators  aro  employed.  Tlio  sections  aro  divided  from 
one  another  by  a  stout,  hard,  impermeable  \'nlcanisefl  fibre. 
The  section  insulators  have  stout  clatnps  held  by  six  set  screws, 
which  enable  the  wires  to  be  tightened  up  and  altered  at  any 
future  period  without  the  trouble  of  unsoldering  right  angle 
set  bends  in  such  very  largo  conductors.  To  provide  against 
tho  wire  jjartlng,  should  the  section  insulator  break  at  any 
time,  which  might  put  a  ronsii.lerable  strain  oii  some  of  tho 
longer  bracket  arms  and  twist  them  round,  an  additional 
straining  gear  has  been  nsed.  This  consists  of  having  at  a 
distance  of  about  2  yards  each  side  of  the  section  insulators  a 
strained  ear,  and  to  tho  eye  of  which  is  attached  a  steel  wire 
passing  throngh  the  eye  of  the  turnbuckle  at  each  side  to 
what  is  known  as  a  "  double  pull-off  insidator."  Tnrnbuckles 
aro  screwed  up  so  as  to  relieve  tho  section  insulators  of  all 
strain.  As  such  an  arrangement  is  nsed  on  each  of  the  two 
parallel  wires  belonging  respectively  to  tho  "  up  "  and  "  down  " 
lines  of  trams,  there  is  no  possibility  of  the  trolley  wheel  catch- 
ing in  the  straining  gear. 

Wherever  telephone  wires  are  in  tho  neighbourhood  of  tho 
trolley  wires  a  special  guard  wiring  is  provided  of  galvanised 
mild  Bteel  wire,  ]ml  up  in  short  sections  and  highly  insulateil, 
BO  that  should,  during  a  storm  or  from  any  other  cause,  a 
telephone  «ire  fall  down  there  would  be  no  fear  of  tho 
current  passing  from  1  ho  trolley  lino  along  it  into  tho  tele- 
phone instrument.  At  the  section  insnlators  wires  are  brought 
uj)  from  the  section  boxes  on  the  street  level. 

]t  is  a  matter  of  tho  greatest  possible  moment  that  the 
rail  should  be  efliciently  bonded,  so  as  to  prevent  the  escn]>o 
of  what  is  known  as  tho  "  return"  current  (o  the  earth,  and 
having  disastrous  effects  upon  gas,  water  or  other  pipes  by 
setting  up  electrolytic  corrosion.  To  secure  that  the  return 
rails  which  convey  the  negative  current  back  to  the  genera- 
ting station  shall  |)rovido  a  path  of  mnximuiii  conductivity, 
tho  rails  have  double  connectors  or  bonds  placed  at  every  joint 
and  in  every  rail  along  the  track.  At  crossing,  '' cross" 
bonds  also  aro  placed  at  every  -tO  yards  apart,  joining  tho 
parallel  conducting  rails  together,  so  that  in  the  event  of  one 
r  both  bonds  on  one  rail  giving  out  there  is  a  by-path  with 


a  very  largo  condnctiWty  to  ensure  perfectly  satisfactory 
results  in  working.  The  bonds  are  of  copper,  with  an  internal 
swelling  rivet  of  iron  which  is  driven  well  home  into  the 
copper,  and  the  copper  itself  is  hammered  over  the  head  of 
the  rivet  so  that  it  is  impossible  for  it  to  come  out.  In  the 
track  from  end  to  end  (about  7  miles)  there  are  altogether 
about  13,500  of  these  bonds.  Special  attention  had  to  bo 
given  to  this  portion  of  the  Leeds  tramway  system,  and  part 
of  it  had  to  bo  carried  out  by  night  and  part  during  the  day, 
botli  in  dry  and  wet  weather.  Jlessra.  Laing,  Wharton  t 
Down's  chief  engineer,  Mr.  Justus  Kck,  M.A.,  M.I.E.K.,  super- 
vised the  outdoor  construction  work. 


COAL-GAS  AND  WATER-GAS. 


LETTER  FROM  THE  LOCAL  tJUVEU.SM  EXT  BOARD 
A  great  amount  of  interest  has  been  centred  by  the  inhabit- 
ants of  Stockport  in  the  decision  by  the  coqioration  to  mix 
water-gas  with  cual-gas  in  the  supply  of  tho  illuminant  to 
the  town.  Considerable  indignation  was  aroused  when  first 
the  announcement  was  made,  and  letters  were  written  by 
ratepayers  to  the  Local  Government  Boiird  pointing  ont  what 
thoy  considered  the  dangerous  nature  of  the  gas.  The  board 
recently  refused  to  sanction  a  loan  by  the  corporation  becaoBO 
the  money  was  to  be  spent  on  water-gas  jilant.  and  within 
the  last  few  weeks  the  corporaticm  have  asked  for  a  loan  of 
over  £30,000  for  gasworks  extension.  The  Local  Govern- 
ment Board  announce  their  intention  of  refusing  the  loan  be- 
cause certain  pipes  jiroposed  to  be  laid  down  would  carry 
with  the  coal-gas  a  mixture  of  water-ga?.  Representatives  of 
the  Stockport  Council  had  an  interviow,  along  mth  Mr.  G. 
Whitely,  MP  for  the  borough,  with  Mr.  Chaplin,  and  ex- 
plained that  it  was  not  their  intention  to  mix  moro  than  25 
jier  cent,  of  water-gas  with  the  coal-gas.  At  the  monthly 
meeting  of  the  Stockport  Town  Council,  on  Wednesday,  the 
following  important  letter  was  read  from  the  Local  Goveni- 
ment  Board :— ^ 

Sib, — I  am  directed  by  the  Local  Government  Board  to 
advert  to  the  application  of  the  town  council  of  Stockport  for 
sanction  to  borrow  £36,039  for  gasworks  purposes,  and  to 
state  that  tho  board  have  further  considered  the  question  in 
connection  with  the  representations  which  were  made  to  the 
president  on  the  occasion  of  his  receiving  a  deputation  from 
tho  town  coimeil  on  the  subject.  'I'he  board  understand  that 
the  works  which  are  now  proceeding  are  urgently  needed, 
and  that  it  is  requsite  they  should  be  proceeded  with  quite 
independently  of  the  question  whether  the  gas  supplied  should 
bo  coal. gas  only  or  a  mixture  of  coal  and  water  gas.  The 
board  are  satisfied  from  the  information  which  they  have  re- 
ceived that  the  supply  of  water-gas  might  be  attended  with 
serious  results,  and  they  have  in  contemplation  the  appoint- 
ment of  a  departmental  committee  to  consider  the  whole 
question.  Some  time,  however,  must  elapse  before  such  a 
committee  would  be  in  a  position  to  report,  and  having  re- 
gard to  the  nrgency  of  the  works  now  proposed  by  the  town 
council,  the  board  would  be  pre|>ared  to  sanction  tho  loans 
applied  for  providing  the  town  council  pass  a  resolution  that 
they  will  not  supply  water-gas  except  when  mixed  with  coal- 
gas,  and  that  under  no  circumstances  shall  the  proportion 
of  water-gas  in  the  mixture  of  coal-gas  exceed  one-fourth, 
and  for  the  supply  of  water-gas,  oven  under  these  conditions, 
the  town  council  must  accept  the  responsibility.  The  boatd 
are  induced  to  oifer  to  sanction  the  loans,  subject  to  these 
conditions,  only  by  their  desire  to  meet  the  wishes  of  the 
corporation,  and  the  fact  that  at  present  they  have  no  definite 
information  as  to  the  danger  attending  the  use  of  water-gaa 
under  such  conditions  as  these.  It  will,  however,  be  under- 
stood that  when  the  conimitteo  which  it  is  proposed  to  ap- 
point have  made  their  report  the  matter  will  be  subject  to 
the  reconsideration  of  the  board. — Your  obedient  servant, 
Ai.FREN  n.  AiiRiAN,  Assistant  Secretary. 
The  council  adopted  a  resolntion  on  the  lines  indicated  by 
tho  Local  Government  Board.  The  chairman  of  tho  Gaa 
Committee  quoted  scientific  evidence,  including  that  of  Prof. 
Lewis,  gas  inspector  of  the  City  of  London,  who  slated  that 
.50  per  cent,  of  earburettcd  water-gas  was  not  injurions  to 
health  mixed  with  coal-gas.  C'arburetted  wator-gns  had  been 
luado  for  nine  years  in  London,  and  was,  he  believed,  con- 
sumed in  the  offices  of  the  Local  Government  Board. 


Burnley,— A  Local  Government  Board  inquiry  was  held 
recently  respecting  an  a)iplication  of  tho  council  for  sanction 
to  borrow  £1,700  for  works  of  sewerage. 

Before  commencing  the  business  of  a  ifcoiit  meeting  tha 
Darlington  Rural  District  Council  unanimously  agreed,  in 
silence,  to  a  motion  that  a  record  of  regret  should  be  entered 
on  the  minntcs  at  tho  loss  which  had  lieen  Buslainod  by  the 
death  of  the  surveyor,  Mr.  W.  Robinson.  The  chairman  said 
tliat  ho  could  endorse  tho  renuirks  of  n  menilwr  who  spoke  in 
high  terms  of  tho  manner  in  which  the  lateollieial  had  carried 
out  bis  duties  whilst  in  tho  service  of  tho  council.  The  coun- 
cil have  decided  to  fix  the  salary  of  the  successor  to  the  Into 
surveyor  at  £130  per  annum,  and  not  to  advertise  for  nppli- 
cantafor  tho  position.  The  npiwintment  of  Mr.  John  Robin- 
son, son  of  and  assistant  to  the  deceased  gentleman,  will  be 
proposed  at  the  next  meeting  of  the  council. 
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rhe  Editor  will  he  pleased  to  ansicer  any  questions  afecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  he  addressed  to  "  The  Law  Editor,"  at  the  Offices  of 


QUERIES  AND  REPLIES. 
By-Laws:  "New  Street."— '•  Ebur"  writes:  The  favour 
of  Tour  advice  under  the  foUoivinft  circumstances  will  be 
esteemed:  In  1889  plans  were  sent  in  to  the  local 
board  for  a  long  row  of  houses  facing  an  awarded 
road,  26ft.  wide,  which  had  been  repiired  (after  a 
fashion)  by  the  local  authority.  The  board  being  cf 
opinion  that  the  proposed  erections  would  constitute  this  a 
"  new  street"  under  their  by-laws,  they  required  a  width  of 
42ft.,  and  rejected  the  plans,  whereupon  the  buihlings  were 
erected  in  dctiance  of  the  by-laws,  considerably  within  the 
distance  of  21  ft.  of  the  centre  of  the  lane.  The  board  there- 
npon  pulled  down  so  much  of  the  Iniildings  as  encroached  on 
the  21  ft.  The  case  catne  before  a  jnrj',  who  decided  that 
it  was  a  "  new  street."  Their  decision  was  appealed  against, 
but  upheld.  The  owner  now  contends  that  the  decision  did 
not  affect  the  question  of  liability  to  construct  a  "  new 
street."  he  having  no  interest  in  the  freehold  of  13  ft.  in 
width  of  the  old  lane.  Oar  contention  is,  however,  that  the 
decision  of  the  jury  as  to  its  being  a  "new  street"  brings  it 
under  our  by-laws  as  such  (copy  of  which  is  enclo.sed),  and 
that  the  local  authority  is  now  absolved  from  liability  to 
repair,  nor  have  we  done  so  since  the  decinion  of  the  jury. 

I  think  that,  the  road  bavins  been  decided  to  be  a  "  new  street,"  the 
by-laws  relating  to  new  streets  are  applicable  thereto.  It  is  very 
doubtful,  however,  whether  the  liability  of  the  authontv  with  refer- 
ence to  the  old  portion  (26  ft.  wide)  of  the  street  is  extinguished. 


PvBLic  He-^lth  Act,  1875,  secs.  56  .4nd5S:  W.^ter  Sup- 
plied BY  Mkter. — "  G.  W."  writes :  A  local  authority  has  for 
some  j-ears  charged  for  water  by  meter,  but  they  have  made 
no  agreement  with  consumers.  Can  payment  be  enforced 
under  the  Public  Health  Act,  1875  (xee  sees  56  and  58),  in 
face  of  the  absence  of  any  agreement.'  The  same  authority 
has  compelled  certain  owners  to  lay  on  water  to  water-closets 
for  sanitary  purposes,  hence  the  absence  of  any  agreement. 

Sec.  56  provides  that  the  authority  "  may  enter  into  agreements  for 
supplying  water  on  such  terms  as  may  be  agreed  on  between  them  and 
the  persons  receiving  the  supply,  and  shall  have  the  same  povrers  for 
recovering  water  rents  or  other  payments  accruing  under  such  agree- 
ments as  they  have  for  recovering  water  rates."  This  enactment  ap- 
pears wide  enough  to  include  the  supply  of  water  by  measure  ;  but  sec. 
58  expressly  provides  that  "'a  local  authority  may  agree  with  any 
person  to  supply  water  by  measure,  and  as  to  the  payment  to  be  made 
in  the  form  of  rent  or  otherwise  for  every  meter  provided  by  them." 
The  latter  section  contains  no  provision  as  to  the  recovery  of  charges 
for  water  supphed  by  measure,  but  goes  nn  to  provide  for  the  meters 
being  kept  in  order.  Jlc.  It  has  been  held  that  the  "agreements"  re- 
ferred to  in  sec.  56  should  be  ia  writing  (per  Lord  Bramwell  in  Toung 
V.  Leamington  Corjwratioi,  8  App.  Ca.,  517,  532),  but  there  does  net 
appear  to  be  any  authority  as  to  whether  agreements  under  sec.  58 
need  be  in  writing,  and  it  is  to  be  observed  that  in  that  section  the  ex- 
pression is  "may  agree,"  whereas  in  sec.  56  it  is  "  may  enter  into  agree- 
menlt."  The  question  is  whether  an  agreement  to  pay  charges  cannot 
be  implied  from  the  fact  of  the  consumers  receiving  and  using  the  sup- 
ply by  meter,  and  in  some  cases,  presumably,  from  their  having  paid 
for  water  so  supplied  (as  the  authority  have  charged  bv  meter  "  for 
some  years  ")  ;  and,  if  so,  whether  such  an  implied  agreemeutis  within 
the  powers  of  the  authority  under  sec.  58.  I  am  iDclined  to  think  that 
such  an  agreement  can  be  implied,  and  that  it  is  within  the  section. 
But  I  do  not  think  the  authority  can,  in  the  absence  of  a  written  af^ree- 
ment,  exercise  the  summary  powers  conferred  by  the  Act  (such  as°cut- 
tingofEthe  water)  in  respect  of  charges  forwater  supplied  by  measure; 
they  would  have  to  sue  for  them. 


Si'BVEYoB  to  Local  Acthority  :  Powers  ok  E.ntry  on 
Land:  By-Laws. — "  Surveyor"  writes  :  (1)  Can  you  inform 
me  if  a  surveyor  is  empowered  by  the  Public  Healtli  Act  to 
enter  premises  or  land  where  he  suspects  a  new  building  is  be- 
ing erected,  no  plans  having  been  deposited;  and  (2)  several 
new  houses  were  in  progress  of  building  at  the  time  the  by-laws 
came  into  force.  As  the  first  floor  was  in,  I  take  it  we  cannot 
compel  these  owners  to  submit  plans;  but  as  the  drainage  is 
not  effected,  can  we  compel  them  to  submit  a  plan  of  that,  or 
is  it  suiHcient  if  they  carry  out  the  drainage  in  compliance 
■with  the  by-laws  in  that  behalf.  In  one  case  wc  have  new 
buildings  that  were  sufficiently  erected  as  above  s  >  as  to 
avoid  submitting  jilans,  but  they  have  not  suflficient  space  at 
the  rear  to  construct  their  cesspool,  a  distance  of  50 ft.  from 
the  dwelling  house,  as  required  by  By. Law  88.  I  snid  you  a 
copy  of  the  by-laws,  and  fhill  b ;  glad  if  you  w'll  advise  tiio  on 
these  two  points. 

(1)  I  am  not  aware  of  any  such  power.  Sec.  305  of  the  PuMic  irealth 
Art,  1875,  does  not  appear  to  npplv.  (2)  Although  there  have  iiocn 
Ecvjtnl  decitione  on  the  question,  *' What  ia  anew  building?  "  there 
seems  to  be  no  reported  cn»e  as  to  whether  the  continuation  of  a  build- 
ing already  begun  amounts  tii  the  erection  of  a  now  building.  I  tliink 
however,  that,  except  perhaps  in  very  special  circumstances  (which  do' 
not  appear  to  exist  in  the  present  case),  the  li.v-lawsas  to  new  buildings 
would  not  be  held  to  apjily  to  a  building  begun  before  tb.ey  ciimo  into 
force.  I  do  not  think,  therefore,  that  the  autliority  can  "ccuiiiiel  the 
owner  to  submit  a  plan  of  the  drainage,  because  the  only  plan  of  drain- 
age required  in  the  by-laws  is  that  mentioned  in  By-Law  Ot  being  the 
plan  required  to  be  submitted  by  •'  every  person  who  shall  intend  to 
•rect  a  huildmg."  "  Building  "  in  this  by-law  must  mean  "  new  build- 
ing, o_therwise  it  would  be  ultra  riret  (,ee  sec.  157  of  the  Public  Health 
Act,  ISio).     And  although  under  sec.  23  of  the  Public  Health  Acts 


The  Sdrveyor.  Where  pofsihle,  copies  of  local  jlcts  or  docit- 
ments  referred  to  should  he  enclosed.  All  explanatory  diagrams 
mttst  he  drawn  and  lettered  in  black  init  only. 


(Amendment)  Act,  1690,  by-laws  with  regard  to  the  drainage  of  build- 
ings may  affect  old  buildings  (where  that  Act  is  adopted),  I  think  it  is 
very  doubtful  whether  the  provisions  of  this  bj'-law  can  be  severed  so 
as  to  oblige  an  owner  to  submit  a  plan  of  drainage  apart  from  (and 
when  he  is  not  obliged  to  submit)  a  plan  of  the  building.  But  the  owner 
is  bound,  iQ  my  opinion,  to  carry  out  the  drainage  in  conformity  with 
the  by-laws. 

Main  Road:  Drain  Discharging  into  Pond  on  Private 
Land:  Inlets  Blocked  by  Landowner:  Powkes  of 
Legal  Authority. — "  A.  D.  "  writes  :  I  should  be  greatly 
obliged  if.  in  "  Law  Notes."  in  your  next  issue,  you  would 
give  your  view  as  to  the  following  ca"e  and  course  you  would 
advise  should  be  pursued  :  The  road  shown  on  sketch  is  a 
main  road,  and  the  water  from  the  south  flows  for  a  distance 
of  some  2  miles  (with  occasional  outlets  into  small  ponds),  to 
the  points  A  and  B  on  the  plan.  At  A  there  is  an  old  fill- 
drain  (over  forty  years  old),  wliich  goes  under  the  road  to 
point  B,  where  it  discharges  through  an  opening  in  the  wall, 
together  with  a  surface  grip  on  that  side,  and  conveys  the 
water  by  means  of  a  short  ditch  to  a  pond,  which  ia 
embanked  round..  There  is  also  a  surface  inlet  at  C,  but  this 
also  at  times  acts  as  an  outlet  when  the  pond  is  full,  and 
water  then  flows  on  down  the  road.  The  present  owner  of 
the  land  at  D,  which  is  part  of  a  large  field,  has  blocked  the 
inlets  through  wall  at  B  and  C  and  filled  up  the  short 
ditches.     What   is  our  remedy  ?     The   pond  was   originally 


'I  I  I'  I  'I  .1    li  I  I  I  /l  I  I  I  ri.|.|i  l|.M.|.lii,|i|ii.'|,irl 


paitly  open  to  the  road,  but  previous  to  1861  the  then 
owner  enclosed  it  with  the  wall  shown  on  sketch,  leaving 
openings  in  wall  with  lintels  over  at  points  B  and  C  for  the 
admis->ion  of  the  surface  water.  It  can  be  proved  that  the 
water  has  entered  the  pond  for  over  fifty  years,  -llso,  that 
the  drain  under  road  from  A  to  B  was  laid  by  turnpike  men 
before  the  wall  was  built,  and  that  was  done  before  1861. 
The  present  owner  has  oaly  had  the  land  about  three  years. 
He  gives  as  his  reason  for  stopping  the  drains  that  the  pond 
overflows  and  damages  his  land.  The  former  tenant  for 
twenty  years  drew  furrows  to  convey  it  away.  If  pond 
embankment  were  kept  up  it  would  not  overflow  land. 
Your  views  as  to  how  the  law  stands  with  regard  to  this 
would,  I  think,  be  very  interesting  to  many  of  your  readers 
who  are,  like  myself,  constantly  having  questions  of  this 
sort  arise. 

I  am  afraid  the  authority  is  in  a  difficulty  in  this  case.  There  is  a  re- 
ported case  of  Croft  V.  Fiei-wnmu-ortk  Hitffiiray  Board  (39  Oh.  D.,  272). 
in  which  the  circumstances  were  somewhat  similar,  only  instead  of  a 
pond  the  receptacle  into  which  the  water  ran  was  a  pit  or  "  dumb 
well."  'I  here  also  the  road  drains  had  for  many  years  emptied  into 
this  pit,  and  when  the  plaintitf,  the  landowner,  stopped  them  up  the 
board  entered  on  his  land  and  cleared  them  again.  It  was  held  by  the 
Court  of  Appeal,  reversing  Kekewich,  J.,  that  this  dumb  well  was  not 
a  "  drain  or  watercourse  "  within  the  meaning  of  sec.  67  of  the  High- 
way Act,  1835,  and  consequently  that  the  board  were  not  entitled  to 
make  use  of  it,  and  that  their  action  was  illegal.  Some  observjitions  of 
Lord  Justice  Cotton,  in  the  course  of  his  judgment,  are,  I  think,  very 
pertinent  to  the  present  case.  He  pointed  out  that,  even  if  it  could  be 
proved  (which  it  could  not)  that  the  predecessors  of  the  board— tir.. 
the  turnpike  trustees— had  connected  the  drains  with  the  pit  with  the 
consent  or  by  the  license,  or  on  the  grant  of  a  formerowner  of  the  land, 
nevertheless  that  right  would  not  have  vested  in  the  highwa}-  board, 
because  It  had  not  been  transferred  to  them,  and  they  could  not  have 
relied  on  it.  This  being  so,  their  only  justification  (if  any)  roust  be 
found  in  the  section  above  referred  to.  But,  as  already  stated,  that 
section  was  held  not  to  apply,  the  pit  not  being  a  "  drain  or  water- 
course." The  same  arguments  wo'ild,  I  think,  apply  in  the  present 
case,and  the  same  reasoning  which  excluded  the  dumb  well  from  the  cate- 
gory of  a  "  drain  or  watercourse  "  is,  it  seems  to  me,  equally  applicable 
to  a  pond.  Unless,  then,  the  authority  have  evidence  from  which  a 
consent,  license  or  grant  of  a  former  owner,  and  the  transfer  thereof 
to  the  authority,  can  be  clearly  shown,  I  fear  they  have  no  remedy.  At 
all  events  the  case  is  so  extremely  doubtful  that  1  should  advise  an 
attempt  at  an  amicable  arrangement  with  the  landowner. 


Twenty-si.?  sets  of  jilans  have  been  sent  in  in  response  to  an 
advertisement  issued  by  the  Surbiton  IFrban  District  Council 
for  competitive  designs  for  the  proposed  municipal  offices  to 
be  erected  at  the  junction  of  Berrylands-road  and  Ewcll-road, 
Surbiton.  After  examining  the  plans,  the  assessor,  Mr.  E. 
W.  Mountford,  has  reserved  seven  sets  for  further  considera- 
tion. 
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Municipal  Woric  in  Progress  and  Projected. 


Among  tho  London  adiiiiiiisirativc  boilics  the  Motiopolitan 
Asylums  Board  has  rosumod  work.  In  the  provinces  remaik- 
able  activity  prevails,  among  tho  |)hicos  from  wliich  wo  have 
information  tliis  week  of  important  works  being  Bexhill, 
Bollington,  Cliatham,  Kastleigh,  Gorton,  Halifax,  J>oii)i,  Liver- 
pool, Middlnsbrongh,  Xolson,  Northwich  and  Southampton. 

METROPOLITAN    AUTHORITIES. 
METROPOLITAN  ASYLUMS  BOARD. 

A  meeting  of  tliis  board  was  lield  on  Saturday,  when  a 
commnnication  was  read  from  the  Lcical  (iovmniMcnt  Board 
asking  to  be  furnished  witli  an  explanation  of  tlio  excessive 
expenditure  incurred  in  tlio  erection  of  the  lirook  Hospital, 
as  referred  to  in  tho  House  of  Commons  on  tho  5th  ult.  It 
was  stated  that  tlio  required  information  had  been  sent. 
Copies  of  ,in  order  giving  tho  managers  authority  to  purchase 
from  the  Corporation  certain  land  at  the  corner  of  Carniolite- 
street,  on  tho  Victoria-embankment,  as  a  site  for  new  office^, 
at  a  cost  not  exceeding  £.53.000,  were  laid  before  the  board. 
Atlthority  was  given  for  tho  borrowing  of  tho  amount,  wiih 
the  additiini  of  a  sum  of  £2.50  to  cover  expenses  connected 
with  the  jjurchase.  Tho  cliairman,  who  was  anxious  that 
there  should  be  no  further  delay  in  the  matter,  move!  that 
the  communications  should  bo  referred  to  the  Works  Com- 
mittee, with  instructions  to  submit  to  the  board  tho  name  of 
an  architect  to  prepare  the  necessary  plans.  Ultimately  it 
was  decided,  however,  that  tho  I'ommitloo  shoald  submit  the 
names  of  the  throo  architects,  in  order  that  the  board  might 
Qxercise  some  choice  in  the  matter.  Another  letter  was  re- 
ceived from  tho  Local  Government  Board  authorising  the 
erection  of  a  fetnalo  attendants'  home  at  the  Caterhani 
Asylum,  and  giving  sanction  to  a  loan  not  exceeding  £.5,790 
for  the  purpose.  The  ilepartnient  also  expressed  approval  of 
the  plan  of  the  medical  instruction  and  mortuary  block  which 
the  managers  propose  to  erect  at  the  Grove  Hospital,  and 
enclosed  coj>ies  of  an  order  .inthorising  the  erection  of  the 
same,  at  a  cost  not  exceeding  £l,4it0. — The  tender  of  Messrs. 
G.  &  E.  Bradley  was  accepted  for  (»upling-up  the  boilers  at 
the  Soath-Wostern  Hospital,  by  means  of  a  new  steam  main, 
at  tho  sum  of  £301. 

VESTRIES   AND   DISTRICT   BOARDS. 

Rotherhithe.-  An  ulTcr  of  Jlr.  ,1.  Watdfu  Stevens  lo  pre- 
pare a  preliminary  report  and  advise  the  vestry  as  to  the  best 
coarse  to  pursue  to  obtain  a  provisional  order  for  electric 
lighting  l)afl  been  allowed  to  lie  on  the  table. 

Shoreditch. — It  was  decided  by  the  vestry,  at  their  last 
meeting,  to  approve  tho  action  of  tho  Lighting  Committee  in 
ordering  three  motor  transformers,  at  a  cost  of  £6IG  each,  for 
sub-stations.  The  alterations  to  tho  Evelyn-street  and  Hooves- 
place  sub-stations  are  to  be  carried  out  by  Messrs.  At herton 
&  Dolman. — It  was  also  decided  to  i\\  the  charge  of  electric 
energy  for  public  lighting  at  .5d.  per  unit,  this  price  to  include 
all  charges, — The  tender  of  Messrs.  (r.  Stubbins  &  Sons  was 
accepted  for  the  removal  of  clinker  and  ash  from  tho  du.st 
destructor  yard  at  Is.  5d.  per  ton. — The  entrance  hall, 
corridors  and  offices,  are  shortly  to  be  fitted  with  a  patent 
heating  apparatus,  at  a  cost  of  £3.50.  Mr.  Grundy,  of  City- 
road,  is  the  (.-(intractor. 

St.  George's.— At  tlieir  tirst  sitting  after  tho  liolidays  the 
vestry  decided  to  accept  tho  tender  of  Messrs.  B.  Finch  & 
Co.,  Limited,  for  tho  construction  of  a  new  chalet  at  the  junc- 
tion of  the  Old  and  New  Kent  roads.  Tho  amount  of  the 
tender  was  £2,049. — Tho  London  Hydraulic  .Supply  Company 
wrote  saying  that  tliey  could  not  consent  to  paying  a  w.ay- 
leave  for  any  mains  they  might  lay  in  tho  parish,  but  they 
were  willing  to  pay  a  rate  calculateil  on  the  capital  expended. 
The  letter  was  referred  to  the  Works  Coininittee  for  report. 

PROVINCIAL  AND   GREATER   LONDON 
AUTHORITIES. 

COUNTY  COUNCILS. 

Worcestershire.  .\  cnnunniiiiMiioii  wa^  recently  received 
from  the  Local  (iovernnKMit  Hoard  stating  that  they  coidd 
not  consent  to  a  loan  of  £211,000  for  the  improvement  of  main 
roads  and  footpaths  in  tho  connly,  to  be  expended  as  re(|nired 
from  time  to  time  by  the  committee.  To  obtain  tho  loan  full 
details  of  the  particular  work  upon  which  the  money  is  to  bo 
expended  must  besnppliod,and  if  the  loan  be  retpiired  to  recoup 
the  county  f  and  expenditure  already  defrayed,  a  full  investiga- 
tion would  have  to  be  made.  —  It  has  been  decided  to  accept 
the  tender  <if  Mr.  Alfred  ("ooper,  of  Crowie,  at  £1.50.  for  the 
restoration  of  tho  .Si'dgeberrow  county  bridge,  .iiid  also  to 
make  an  application  to  the  Local  (iovernnient  Uoari]  for  sanc- 
tion to  a  loan  of  £20,(X)0  after  all  necessary  plans  and  esti- 
mates ha\'0  bi'cii  made,  as  suggested. 

MUNICIPAL   CORPORATIONS. 

Bangor.  Ihe  l.nral  CniciuriMiii  Huar.l  have  declined  to 
entertain  an  application  of  Ihe  council  for  sanction  to  borrow 
£500  for  purcliasing  furniture  and  providing  a  disinfecting 
apparatus  for  the  borough  infectious  diseases  hospital  until 
the  council  gave  an  undertaking  not  to  treat  cases  of  small- 
pox  at  the  hospital.     Tho  surveyor  has  therefore  been  re- 


quested to  apply  to  tho  port  sanitary  authority  for  permission 
to  use  their  floating  hospital  for  the  treatment  of  any  case  ot 
the  diflea^c  that  might  occur  within  the  borough. 

Blackpool.  -At  a  recent  meeting  the  council  gave  instrac- 
tions  for  steps  to  be  taken  to  obtain  powers  for  tho  ac<)ai8i- 
tion  of  certain  property  in  Market-street,  I' pper  West  Kustoo- 
street  and  Lythantstrect.  The  property,  which  inclndcstwo 
hotels  and  other  business  houses,  would  be  demolished  for 
the  purpose  of  enlarging  the  fruit  and  fish  market. 

BOOtlO. — A  Local  (iovernnient  Board  inquiiy  has  been  held 

into  an  application  of  the  corporation  for  sanction  to  a  loan  of 
.£2,027  for  works  of  street  imjirovenient.  At  tho  close  of  tho 
inquiry  the  inspector,  Colonel  Albert  C.  Smith,  visited  tho 
roads  concerned. 

Bournemoilth. — The  Bonmemonth  Town  Council  hava 
applied  for  permission  to  extend  their  bonndaries  so  as  to 
include  a  portion  of  the  suburb  of  Winton  at  present  forming 
part  of  the  rural  district  of  Christchurch.  'Ihc  inhabitants 
of  \Vinton  have,  however,  decided  to  take  steps  to  obtain 
urban  jjowers  and  to  oppose  the  proposed  inclusion  in  the 
borough  of  Bournemouth. 

Burton-on-Trent. — It  luis  been  decided  to  reduce  the 
price  of  gas  liv  2d.  per  1,000ft.,  bringing  it  down  to  29.  5d. 
per  1.000  ft.  for  largo  consumers  and  2s.  7d.  for  small  con- 
sumers. A  proportionate  redaction  in  the  charges  for  elec- 
tric light  has  also  been  agreed  to. — A  letter  has  been  received 
from  tho  Farm  Committee  suggesting  tho  construction  of 
precipitation  tanks  for  the  future  improvement  of  the  farm. 
— Two  dozen  incandescent  gas  bnrnors  are  to  be  fixed  on 
various  public  lamps  in  the  borough  as  an  experiment. 

Canterbury. — Xotice  has  been  received  from  the  Imperial 
Electric  Light  and  Power  Comjiany  stating  tlielr  intention 
to  apply  for  a  provisional  order  to  enable  them  to  supply 
energy  in  the  town.  They  also  intend  to  petition  the  Board 
of  Trade  to  revoke  the  order  which  the  corporation  at  pre- 
sent posses.s,  for  tlie  reason  that  it  has  not  been  made  use 
of  by  that  body. 

Cardiff, — It  is  reported  that  the  corporation  have  com- 
menced  the  construction  of  undorgronnd  lavatories  on  the 
London  style  on  the  triangular  piece  of  ground  south  of  the 
public  library  in  the  Hayes.  There  will  be  accommodation 
for  both  sexes.  It  is  intended  to  cotistruct  others  in  various 
parts  of  the  town,  but  the  sites  have  not  yet  been  selected. 

Carmarthen, — It  was  stated  at  a  recent  meeting  of  tho 

coancil  tliat  the  (livers  employed  in  examining  the  founda- 
tions of  the  town  bridge  had  been  obliged  to  susiiend  opera- 
tions owing  to  the  flood  in  the  river.  They  had,  however, 
already  discovered  serious  defects  in  the  structure,  one  of 
the  buttresses  having  an  aperture  7  ft.  long  and  2  ft.  deep, 
and  extending  2ft.  Gin.  into  the  masonry.  It  was  <lecided  to 
repair  this  as  soon  as  possiblo,  and  to  re-engage  the  divers 
when  the  state  of  the  river  allowed. — Sums  amotinting  to 
£2.800  have  been  offered  as  compensaiiun  to  the  owners  of 
land  and  water  rights  affected  by  tho  adoption  of  the  Rock 
and  Fountain  water  scheme. 

Chatham. — Colonel  W.  R.  Slacke  recently  hold  an  inquiry, 
on  behalf  of  the  Local  Government  Board,  into  an  application 
for  samtion  to  a  loan  of  £10,170  for  street  improvements. 

Cheltenham, — In  rcfen-ing  to  tho  rejection  of  the  kursaal 
scliemo  by  tho  Local  Government  Board,  the  chairman  of 
the  Improvement  Committee  recently  stated  that  the  com- 
mittee had  decided  not  to  offer  any  further  suggestions  on 
the  subject,  and  took  the  opportunity  of  severely  criticising 
the  "  unreasoning "  opposition  which  tho  scheme  had  met 
.with.     The  report  was  adopted  by  tho  council. 

Conway. — The  borough  surveyor  has  received  instrnctions 
to  prepare  t  he  iiecessiuy  estimates,  ic,  for  tho  Local  Gov- 
ernment Board,  so  that  a  loan  may  be  obtained  for  tho  cjn- 
struction  of  a  footpath  on  Gyflin  main  road  from  Pensam  to 
Gytlin  village  and  from  the  junction  to  Tywyn. 

Douglas.  — On  the  recommciidaiion  of  tho  Finance  Com- 
mit ie»  it  w.is  decided,  at  the  monthly  meeting  of  tho  council, 
to  purchase  certain  property  on  the  north  quay,  known  as  tho 
Lanc'ishire  House,  for  the  sum  of  £3, .500,  and  other  property 
for  the  im[u"ovemo!»t  of  tho  north  quay.  The  Finance  Com- 
mittee  also  made  a  recommendation,  which  was  iidtipted.  that 
(he  offer  of  £3,tXK)  for  a  plot  of  ground  at  the  corner  of 
Athol'Strcot  and  Prospect-hill  bo  uccoptod,  subject  to  the 
condition  that,  in  tho  event  of  tho  consent  of  the  Tynwald 
Court  not  lioing  obtained  by  the  12th  of  November,  "the 
contract  to  bo  completed  in  aciordance  with  the  offer  made, 
but  exclusive  of  such  land;  the  council  to  allow  a  pro  rata 
rcdiiclion  off  the  purchase  money  for  fho  number  of  yards  of 
laud  so  e\clii<lel." 

Eastbourne.  .\  letter  «aa  recently  received  from  the 
Ratepayers'  .\ssocialion  enggesling  the  construction  of  a 
shelter  at  the  eastern  side  of  the  pier.  It  was  ultimately 
resolved  by  tho  council  to  refer  the  communication  to  tbo 
Highways  and  Drainage  Committee. 

Folkestone.  -Negotiations  for  the  purchase  of  a  piece  of 
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land  between  the  site  for  the  artisans"  dwellings  and  East 
Cliffe  for  the  purposes  of  a  public  pleasure  ground  are  shortly 
to  be  entered  into  with  the  Earl  of  Radnor. — The  contract 
for  the  engineering  work  at  the  public  baths  has  been  given 
to  Messrs.  Bradford  &  Co.,  the  price  being  £680.— It  has  been 
decided  to  take  steps  to  declare  a  certain  spot,  know  as  Augusta 
Gardens,  a  public  highway. — Tenders  were  recently  received 
for  600,000  blocks  of  Jarrahdale  jarrah  \voocl,  for  Tontine- 
street  and  other  streets,  as  follows:  No.  1,  £5,686;  No.  2, 
£5,662;  No.  3,  £5,700;  No.  4,  £5,550;  No.  5,  £5,550;  and 
No.  6,  £5,715.  After  a  good  deal  of  convei-sation,  it  was 
decided  to  accept  No.  5  tender  if  the  contractor  would  supply 
110,000  blocks  for  Tontine-street  only,  letting  the  other  por- 
tions stand  over.  The  name  of  the  tendering  firm -was  not 
divulged. —  Chnrch-street  will  shortly  be  paved  with  wood 
blocks,  at  an  estimated  cost  of  £162. 

Halifax, — A  plan,  prepared  by  the  borough  engineer,  for 
the  construction  of  a  new  road,  with  one  archway,  between 
Well  Head  and  Glover  Hill,  at  an  estimated  total  cost  of 
£13,000,  was  recently  considered  by  the  council.  They  have, 
however,  on  the  recommendation  of  the  Improvement  Com- 
mittee, decided  that  it  is  not  advisable  at  present  to  take  any 
steps  in  relation  to  the  matter. 

Hastings- — A.t  a  recent  meeting  the  town  council  decided 
to  adopt  certain  suggestions  of  the  surveyor  that  a  forced-air 
draught  be  applied  to  the  destructor,  so  that  a  higher  tem- 
perature may  be  maintained  in  the  cells.  By  these  means 
the  refuse  would,  in  the  opinion  of  the  surveyor,  be  more 
completely  destroyed,  and  much  greater  power  would  be  ob- 
tained from  the  existing  boilers.  The  estimated  cost  of  the 
work  is  £741',  and  an  application  will  shortly  be  made  to  the 
Local  Government  Board  for  sanction  to  borrow  this  amount. 
It  was  also  decided  that  the  root  over  the  tipping-place  be 
raised  and  certain  minor  alterations  carried  out,  at  an  esti- 
mated cost  of  £80. 

HeyWOOd. — The  report  of  the  Gas  Committee  for  the  year 
states  that '  the  output  had  been  very  satisfactory  this  year, 
and  showed  an  increase  of  abont  2,000,000  cubic  feet  over  the 
corresponding  period  last  year. 

Hythe< — A  committee  of  the  whole  council  has  been  ap- 
pointed to  consider  the  advisability  of  utilising  a  piece  of 
ground,  latelj'  used  as  an  ashing  station,  for  the  purposes  of 
a  public  market. — A  letter  was  recently  received  from  the 
Secretary  of  State  for  the  Home  Department  calling  atten- 
tion to  the  lack  of  accommodation  for  prisoners  at  the  town 
hall,  and  suggesting  remedial  measures. 

likeston. — It  was  pointed  out  at  a  recent  meeting  of  the 
council  that  the  Water  Committee  had  stopped  further 
boring  operations  at  Little  Hallam,  as  they  had  not  reached 
the  lower  millstone  grit  at  1,800  ft.,  as  was  exjuected ;  they 
were  advised  that  there  was  already  a  plentiful  supply  of 
water,  and  they  had  decided  to  test  this  by  sinking  a  shaft 
SO  yards  deep.  They  did  not  expect  a  full  supply  at  that 
depth,  but  if  the  test  was  not  satisfactory  they  could  bore 
further. 

King's  Lynn. — Some  disc'ussion  took  place  at  the  last 
meeting  of  the  council  as  to  the  acceptance  of  a  tender  to  fill 
in  and  cover  over  the  Mill  Fleet.  Several  tenders  h.ad  been 
received,  the  lowest  being  that  of  a  London  tirm.  The  next, 
£310  more,  was  that  of  a  local  builder,  and  in  committee  it 
was  proposed  that  his  tender  should  be  accepted.  On  the 
motion  of  the  chairman  it  was  decided  to  refer  the  matter 
back  to  the  committee,  with  power  to  act. 

Leeds. — A  discussion  took  place  at  a  recent  meeting  on 
the  advisability  of  acquiring  the  undertaking  of  the  York- 
shire House  to  House  Electricity  Company.  In  the  end  it 
was  decided  to  refer  the  whole  matter  to  the  Parliamentary 
Committee  for  them  to  investigate  and  report. 

Leicester. — On  the  recommendation  of  the  Highway  and 
Sewerage  Committee,  the  town  council  have  decided  to  adopt 
B,  report  suggesting  the  purchase  of  certain  land  in  Bedford- 
street  and  Cank-strrpt  for  street  improvement  purposes. 

LeweSt — A  special  meeting  of  the  council  will  shortly  be- 
held to  consider  the  question  of  establishing  electric  lighting 
works  in  the  town. 

Liverpool. — The  tender  of  Messrs.  Holme  &  Green  has 
been  accepted  by  the  corporation  for  the  carrying  out  of  a 
number  of  extensions  at  the  I'aradise-street  electric  lighting 
works,  at  a  cost  of  £o,605. 

Luton. — .\  committee  hjis  been  a)ipointed  to  consider  the 
.advisability  of  accepting  the  offer  of  Messrs.  Crompton  &  Co. 
to  take  over  tin-  corpor.ation's  electric  lighting  order. 

Middlesbrough. —  The  Sanitary  Committee  recently  had 
before  them  the  report  of  Mr.  M.ajisergh  as  to  the  best  means 
of  preventing  the  flooding  of  the  lower  parts  of  the  town  in 
times  of  heavy  rainf.ill  and  as  to  dealing  with  the  sewage 
question  generally.  Mr.  Mansergh's  rcconinu'Tidations,  if 
carried  out,  would  involvo  an  expciiditiiro  of  £5li,(IOO.  After 
a  brief  discussion  it  was  decided  to  consider  the  matter  at  a 
special  meeting,  to  be  held  on  the  29th  insl. 

Nelson.  — In  consequence  of  the  flooding  of  several  parts 
of  the  town  during  heavy  falls  of  rain,  the  town  council 
have  adopted  the  report  of  the  borough  surveyor  recom- 
mending the  construction   of  new  main  sewers,   at  an  esti- 


mated cost  of  £11,400.  An  application  to  borrow  this 
amount  will  shortly  be  made. — At  the  last  meeting  the 
surveyor  submitted  plans  for  the  proposed  widening  of  Carr- 
road  bridge,  at  an  estimated  cost  of  £1,360. 

Newcastle. — The  Town  Improvement  Commitcee  held  a 
meeting  recently  to  consider  a  proposal  to  pave  certain  of 
the  streets  in  the  city  with  wood.  The  city  engineer's  esti- 
mates showed  that  Northumberland-street  (Pilgrim-street  to 
St.  Mary's-place)  would  cost  £5,600;  Grainger-street,  £3,680  ; 
Grainger-street  West,  £3,150;  Clayton-street  West,  £5,860;; 
Percy-street,  £7,920;  and  Newgate-street,£D,660.  It  was 
decided  to  recommend  the  council  to  commence  the  work  by 
paving  Grainger-street  and  Grainger-street  West. 

Plymouth. — The  corporation  have  decided  to  obtain  tenders 
for  the  various  outside  work,  plant,  &c.,  in  connection  with 
the  electric  tramway  works,  which,  it  is  expected,  will 
shortly  be  proceeded  with. 

SalfOrd. — The  Electric  Lighting  Committee  recently  asked 
the  council  to  give  authority  to  an  application  for  sanction  to 
a  further  loan  of  £80,000,  in  order  that  a  general  extension  of 
the  electricity  supply  undertaking  might  be  made.  It  was 
mentioned,  however,  that  no  definite  scheme  had  been  formu- 
lated, and  the  town  clerk  pointed  out  that  the  Local  Govern- 
ment Board  would  be  very  unlikely  to  sanction  the  borrowing 
of  so  large  an  amoTintof  money  for  a  scheme  not  in  existence. 
On  his  ad\'ice,  therefore,  the  proposal  was  w-ithdrawn,  the 
committee  promising  to  submit  plans,  &c.,  at  a  later  meeting. 

Sheffield. — It  was  mentioned  at  the  last  meeting  of  the 
corporation  that  two  of  the  balusters  of  the  grand  staircase  of 
the  town  hall  having  become  loose,  they  had  been  taken  ont 
to  prevent  their  falling  into  the  hall  below.  A  councillor  said 
that  he  had  examined  the  staircase  and  worse  jerry-building 
for  the  class  of  work  he  never  saw  in  his  life,  taking  into  con- 
sideration the  surroundings.  Many  of  the  balusters  were 
half  an  inch  too  small  and  were  patched  up  with  marble, 
whilst  in  some  cases  there  was  fully  a  quarter  of  an  inch  of 
plaster  of  Paris.  There  was  also  danger  of  the  top  coping,  a 
large  piece  of  granite  falling.  He  recommended  that  Messrs. 
Carr  &  Lancashire  should  examine  the  place  and  report.  It 
was  stated  that  the  whole  matter  had  been  before  the  sub- 
committee of  the  Improvement  Committee.  They  had  called 
the  attention  of  the  architect  to  it,  and  he  was  communicating 
with  the  contractor,  and  it  was  expected  the  staircase  would 
be  put  right  in  the  course  of  a  few  weeks. — The  Tramway 
Committee  will  shortly  consider  the  desirability  of  laying  the 
tram  lines  down  to  Darnall  at  the  same  time  that  the  Atter- 
clit^e  section  was  being  proceeded  with. 

Southampton. — Mr.  Frederick  H.  Tulloch,  one  of  the  Local 
Government  Board  inspectors,  recently  held  an  inquiry  into 
the  proposal  of  the  council  to  borrow  the  sums  of  £250  for 
the  purpose  of  public  conveniences  at  Northam,  £11,096  fo  r 
street  improvements,  £950  for  public  baths,  £445  for  fire 
hydrants  and  hose,  and  £135  for  a  weighbridge;  The  borough 
engineer,  Mr.  W.  G.  Bennett,  stated  the  details.'and  submitted 
jjlans,  which  showed  that  the  sum  of  £11,096  was  to  be  ex- 
pended on  macadamising  Duke's-road,  St.  Denys,  laying  wood 
blocks  in  East-street,  continuing  the  asphalte  in  High-street, 
laying  Guernsey  granite  pitchers  in  Marine-parade,  the  pur- 
chase of  land  in  Windsor-terrace  for  widening  the  street,  and 
the  purchase  of  other  land  for  widening  purposes  at  Hill-lane, 
the  laying  down  of  tar  paving,  and  the  purchase  of  a  portion 
of  the'  land  and  premises  at  West  Quay  for  the  purpose  of 
continuing  the  AVestern  Shore-road  from  West  Quay  to  the 
Royal  Pier.  The  town  clerk  was  understood  to  say  that  the 
aijplication  in  regard  to  the  last-named  spot  was  only  a  por- 
tion of  the  scheme  proposed  to  be  carried  ont  in  regard  to 
this  improvement.  The  rest  would  form  the  subject  of  a 
separate  inquiry.  The  inspector  subsequently  visited  the 
various  sites  named. 

Swansea. — The  council  will  shortly  consider  the  qiiestion 
of  utilising  the  foreshore  and  constructing  a  pier  upon  it. 

Todmorden. — For  two  years  the  corporation  have  been  in 
negotiation  with  the  directors  of  the  Todmorden  Waterworks 
Company  for  the  purchase  of  their  extensive  and  valuable 
works  at  Eamsden  Wood,  which  supply  the  greater  part  of 
their  district  with  water.  Unknown  to  the  corporation,  how- 
ever, says  The  Blackhiirn  Observer,  the  neighbouring  corpora- 
tion of  Rochdale  have  made  an  agreement  with  the  water- 
works committee  to  jnirchase  the  works.  The  price  is  £130,000. 

Warringrton. —  .\  mi'mber  of  the  council,  in  moving  the 
adoptioji  of  tlic  minutes  of  the  W.ater  Committee,  brought  for- 
ward a  scheme  for  the  supplying  of  all  the  adjacent  town- 
ships with  wafer.  It  consisted  of  the  formation  of  a  reservoir 
in  Hill  Clitf,  to  which  the  water  was  pumped  by  gas  engines 
or  other  means,  and  then  allowing  the  wafer  to  be  sent  to  the 
to^^^lships  by  mains  through  which  the  water  pressure  was 
obtained  by  "gravitation.  He  expected  that  the  townships 
affected  woulil  contribute  towards  the  cost.  The  scheme, 
which,  it  was  explained,  was  not  finally  adopted  by  the  com- 
mit foe,  was  passed  .subject  to  tin'  above  reservation. 

West  HartlepOOl.--lt  was  decided  at  a  recent  uieeting  of 
the  council  to  purchase  34  acres  of  land  in  Burn-road  from 
the  North-Eastern  Railway  Company,  for  the  erection  of  a 
generating  station  for  electric  lighting  purposes  and  a  sjte 
for  the  proposed  refuse  destructor.  The  recommendation 
to    establish   a  refuse   deatrnctor    gave    rise  to  a    lengthy 
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discussion.  The  surveyor  reported  that  in  comparison  with 
the  cost  of  the  present  method  of  disposing  of  the  town's 
refuse  the  propnsed  new  system  would  involve  an  extra 
annual  charge  of  £1,.323.  Eventually  the  rccoMinien<iation 
was  earrifJ  by  a  majority  of  one. 

Worthing:. — The  following  tenders  for  the  construction  of  a 
sewer  in  Ham-lane  were  recently  considered  :  Mr.  W.  Swaker, 
£1,249;  Mr.  A.  Kellett,  £908.  The  last  named  was  accepted. 
— It  was  decided  to  appoint  a  special  committee  to  prepare 
plans  and  estimates  for  a  permanent  band-stand,  to  take  the 
place  of  the  tcmpiirarv  unc  iiiw  on  tho  I'wiaili'. 

URBAN   DISTRICT  COUNCILS. 

;  Bexhill, — .Vrrangeuients  have  lately  been  made  by  a  com- 
mittee for  the  purchase  of  half  an  acre  of  land  for  th3 
proposed  electric  supply  works.  Mr.  \V.  H.  I'raece  has  sub- 
mitted his  estimate  of  the  cost  of  providing  the  necessary 
machinery  and  purchasing  the  site.  lie  suggests  an  expen- 
diture of  £19,500,  and  the  council  have  decided  to  make  an 
application  to  the  Local  Government  Board  for  sanction  to  a 
loan  of  £20,000. 

Birstall. — An  inquiry  was  held  recently  into  an  application 
for  sanction  to  a  loan  of  £3,500  for  the  execution  of  street 
iniiirovcnionts.     No  opposition  was  offered  to  the  scheme. 

Bollington. — A  Local  Government  Board  inquiry  has  been 
held  into  an  application  for  sanction  to  a  loan  of  £7, TOO  for 
the  purpose  of  providing  a  water  supply.  It  was  mentioned 
at  tho  inqnirj-  that  Hie  inhabitants  had  hitherto  obtained  their 
water  from  the  river,  which  wascontaminated,  and  from  wells. 

Brixham.— Tenders  for  tho  construction  of  an  embank- 
ment have  been  received,  and  that  of  Messrs.  Dart  &  Pollard, 
at  £996,  accepted.  The  others  wore  from  Mr.  Marcus  Bridg- 
man  and  Messrs.  Hazlewood  Brothers,  at  prices  of  £1,124 
and  £1,336  respectively. 

BroadStairs. — The  Loc^l  Government  Board  intend  to 
shortly  hold  an  inquiry  into  an  application  of  the  council  for 
sanction  to  a  loan  of  £1,060  for  the  purpose  of  erecting  public 
conveniences. 

Cowpen, — Another  conference  of  the  authorities  interested 
in  the  scheme  for  obtaining  a  supply  of  water  from  the 
Simonside  Hills,  at  Kothbnry,  has  been  arranged  for  next 
Wednesday.     The    conference   will  be    held    in   tho   council 

chamber. 

Eastleigh. — At  a  mectiugof  the  council,  on  September  9th, 
a  report  of  a  committee  of  the  whole  council  was  adopted  re- 
commending that  a  loan  of  £5,000  be  obtained  for  the  pur- 
pose of  building  new  offices  and  stables. 

Filey.— A  special  meeting  of  the  council  will  be  hold  on 
the  28th  inst.  for  the  purpose  of  considering  tho  advisability 
of  promoting  an  .\ot  of  Parliament  to  secure  the  compulsory 
purchase  of  tho  Filey  Gas  and  W.atcr  Company.  A  letter 
was  read  at  the  last  meeting  from  tho  secretary  of  the  com- 
pany stating  that  his  directors  were  not  prepared  to  entertain 
any  proposal  for  the  purchase  of  their  undertakings. 

Gorton. — The  Local  Government  Board  recently  held  an 
inqtiiry  respecting  the  conncil's  application  for  sanction  to  a 
loan  of  £10,850  for  the  purpose  of  a  cemetery  and  £20,196 
for  works  of  private  street  improvement. 

Hayton. — Instructions  have  been  given  for  an  application 
to  be  made  for  sanction  to  a  loan  of  £750  for  the  purchase  of 
a  steam  roller. 

Hove. — Sanction  has  been  received  from  the  Local  Govern- 
ment Board  for  the  fencing  and  laying  ont  of  the  Aldring- 
ton  recreation  ground. 

Ilfracombe. — The  council  have  adopted  a  report  of  the 
General  Purposes  Committee  recommending  that  tho  sur- 
veyor be  instructed  to  prepare  a  plan  of  the  laud  now  left 
for  the  enlargement  of  the  market,  with  an  estimate  of  the 
jirobable  cost,  and  that  application  bo  shortly  made  to  the 
Local  Government  Board  for  a  loan  for  the  pnrpcisc. 

Looe. — The  Local  Government  Board  recently  held  an  in 
quiry  into  an  application  of  tho  council  for  sanction  to  a  loan 
of  £3,500  for  the  provision  of  a  water  supply, 

Menai  Bridge. — Several  suggestions  were  made  at  the  last 
meeting  of  thi'  council  as  to  how  to  deal  with  the  nns.atisfac- 
tory  water  supply.  Notwithstanding  that  large  sums  of 
money  have  been  spent  during  the  past  two  years,  no  improve- 
ment has  been  made,  and  the  matter  has  now  been  referred 
to  a  committee  of  the  whole  council,  which  will  nu'et  at  an 
early  ilate. — It  has  been  decided  to  obtain  the  opinion  of  the 
ratepayers  on  the  question  of  i>roviding  a  new  jn'er  for  the 
town. 

NorthwiCh. — Instructions  have  been  given  for  the  sinkinfi; 
of  trial  holes,  &c.,  preparatory  to  submitting  a  comprehensive 
scheme  for  the  sewerage  of  the  town.  The  e.><limated  cost  of 
the  scheme  which  is  under  consideration  is  .t.'17,(KKI. 

Oldbury.  — .V  report,  prepared  by  Mr.  Field,  mining 
engineer,  respecting  tho  cracks  which  have  lately  appeareil 
in  buildings  at  tho  gasworks  was  submitted  at  a  recent  meet- 
ing- of  the  council.  Mr.  Field  states  that  the  cracks  may 
possibly  have  been  indirectly  caused  by  the  workings  at  a 
colliery  adjoining,  and  considers  that  the  council  should  no 
longer    ignore   the   risk  they  are   running   in  allowing  that. 


colliery  to  be  worked,  especially  as  they  are  spending  at  the 
present  time  nearly  £10,000  on  their  property  in  that  locality. 
The  report  was  adopted,  and  the  proprietor  of  the  colliery 
will  be  warned  not  to  come  within  60  yards  of  the  coancil'B 
boundary. — The  Sanitary  Committee  have  recommended  that 
an  application  be  made  to  the  Local  Government  Board  for 
sanction  to  a  loan  of  £3,500  for  tho  execution  of  certain 
works  at  the  sewage  farm. 

Rhyl. — The  council  recently  obtained  the  advice  of  Mr. 
Baldwin  Latham  as  to  a  claim  made  by  Mr.  J.  Biggs  for  the 
sum  (if  £3, .504  in  connection  with  the  new  sewerage  system. 
It  was  clfcided  to  repudiate  the  claims  entirely,  and  to  give 
instructions  for  the  preparation  of  a  claim  for  penalties  against 
Mr.  Uiggs.— It  was  also  decided  to  ask  the  London  and  North- 
Western  K.iilway  to  enlargf  Hhyl  station. 

Scunthorpe. — A  letter  has  been  received  from  the  Brumby 
and  I'rodingham  Urban  District  Council  asking  the  council 
to  meet  ono  of  their  committees  on  the  question  of  supply- 
ing their  district  with  water  when  the  Bcunthorpe  works 
were  completed.  It  has  been  decided  to  send  a  replv  to 
the  effect  that  the  letter  has  been  favourably  received,  hot 
at  present  no  definite  reply  could  be  given.  It  is  estimated 
that  a  supply  sufficient  for  the  requirements  of  the  two  areaa 
of  30(i,(KXi  gallons  per  day  will  be  required. 

Sutton-in-Ashfield.— It  has  been  decided  to  make  an  ap- 
plication to  the  Local  Government  Board  for  sanction  to 
apply  certain  money  to  the  erection  of  baths. — The  surveyor 
has  been  instructed  to  interview  the  county  suneyor  with 
regard  to  the  raising  of  a  portion  of  Hamilton-road,  and  in 
tho  event  of  his  agreeing  to  the  work  being  done  to  take  the 
necessary  steps  to  have  the  same  carried  out. 

Tiverton. — The  following  tenders  for  the  construction  of 
waterworks  at  Bradninch  were  recently  considered  by  tho 
council:  Bloxham,  Banbury,  £960;  Fetherick,  Plvmouth, 
£994;  Fisher,  Plymouth,  £740;  Gibson,  Eieter,  £718;  Nix 
Bros.,  Bradninch,  £701.  The  last-named  tender  was  accepted 
after  a  short  discussion. 

RURAL  DISTRICT  COUNCILS. 

Bakewell. — It  is  projiosed  to  erect  a  new  cart  bridge  over 
the  river  Wye  at  Monsal  Dale,  and  plans  and  estimates  of  the 
work  have  already  been  submitted  to  the  council.  The 
following  tenders  were  considered  at  a  recent  meeting:  B. 
Holmes  &  Co.,  Chesterfield,  £2,081 ;  George  Bell,  Manchester, 
£1,970  L5b.  6d. ;  James  Holmes,  Clay  Cross,  £1,410  Ss.  2d.; 
T.  A.  Matthews,  Buxton,  £1,257  os.  7d  ;  W.  C.  Beeslv  &  Co., 
Buxton,  £1,2.56  12s.;  J.  Billington,  Calver.  £1,248  17s.'  After 
a  short  discussion  that  of  Mr.  JIatthews  was  accepted. 

Barton. — .\t  a  moetingof  the  council,  held  recently,  a  letter 
was  read  from  the  Manchester  Corporation  stating  that  they 
had  decided  to  abandon  their  scheme  for  the  construction  of 
a  tramway  across  the  Manchester  and  Liverpool  highwav  at 
Boysnope,  near  Barton,  to  which  the  council  had  taken  objec- 
tion, and  they  now  proposed  to  construct  the  tramway  under- 
neath the  roadway  at  another  point. 

Chippenham.  — On  the  recommendation  of  a  special  com- 
mittee it  w-.'is  recently  decided  not  to  undertake  the  widening 
of  ShirrcU-hill,  in  the  parish  of  West  Kingston,  as  it  was 
thought  that  the  alteration  would  be  more  for  the  benefit  of 
the  people  in  the  Sndbury  district  than  the  Chippenham. 

Heath.— The  tender  of  Mr.  George  Harris,  at  £1,034,  has 
been  acceptetl  by  the  council  for  the  construction  of  water- 
works at  Cilfrew. 

Tamworth. — -\n  inquiry  has  been  held  by  the  Local 
Government  Board  in  regard  to  an  application  for  sanction 
to  a  loan  of  £5.50  for  the  carrying  out  of  certain  works  of 
drainage. 

Wirral. —  In  consequence  of  the  number  of  complaints 
which  have  been  mailo  regarding  tho  irregularity  of  the  water 
Bupjily,  it  was  decided  at  the  last  meeting  of  the  council,  after 
a  short  discussion,  to  inform  tho  company  (the  West  Cheshire) 
of  tho  inhabitants'  dissntisfaction,  and  that  unless  something 
was  done  in  the  matter  the  council  would  be  compelled  to 
provide  a  supply  for  their  own  district. 


EDINBURGH    WATER    SUPPLY. 

The  report  of  Mr.  .lames  Wilson,  who  was  recently  in- 
structed  to  consider  and  report  upon  theexiH-diency  of  laying 
a  new  line  of  pijWB  from  Gladhouse  to  Alnwickhill,  to  bring 
in  from  3,000,000  to  -^tXK^OtXl  gallons  of  wa'er  jn^r  day.  states 
that  an  additional  snpjily  of  3,000,(XX)  conld  Ix'  obtained  from 
(iladhotise  reservoir  for  a  period  of  I(K)  days  during  tho 
summer  of  ordinary  seasons  if  an  :idditional  main  pipe  were 
laid  alongside  the  present  one.  Tho  cost  of  a  pipe  16  iu.  in 
diameter  for  the  7*,  miles,  including  jiayment  for  waylcavo, 
would  be  about  £23,.5llt).  This  estimate  does  not  include 
leg:il  or  Parliamentary  expenses.  Tho  Works  Committee 
haviug  considered  this  report,  n>contly  recommended  that 
tho  pipe  should  be  laid,  and  that  tho  law  agent  should  be  in- 
structed to  negotiate  for  the  nece.isary  wnylonves.  The  re- 
commendation  was  approved  at  a  recent  meeting  of  the 
trustees. 
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Personal. 


The  surveyor  to  the  Gainsborough  Urban  District  Council 
has  obtained  permission  to  take  a  pupil. 

Arbroth  District  Committee  have  appointed  Mr.  James 
Hunter  to  the  po?t  of  assistant  road  surveyor. 

It  was  recently  decided  by  the  Armagh  Town  Commis- 
sioners to  invite  applications  for  the  position  of  borough  sur- 
veyor. 

Mr.  C.  H.  Doughty,  lighting  engineer  to  the  Shoreditch 
Vestry,  has  had  his  salary  increased  from  £200  to  £250  per 
annum. 

Mr.  J.  A.  Jeckell,  the  borough  electrical  euginoer  of  South 
Shields,  has  had  his  salary  increased  from  £250  to  £350  per 
annum. 

Seventy  applications  have  been  received  for  the  post  of 
surveyor  and  inspector  of  nuisances  to  the  Long  Eaton  Urban 
District  Council. 

At  a  recent  meeting  of  the  Penzance  Town  Council  it  was 
decided  to  engage  jMr.  Mansergh  to  advise  in  regard  to  the 
extension  of  the  water  supply. 

Mr.  Jose})h  Dean,  of  Chaddeitou,  was  iccently  appointed 
surveyor  and  inspector  of  nuisances  under  the  urban  district 
council  of  Lees,  near  Oldham. 

The  Handsworth  Uiban  District  Council  recently  decided 
to  increase  the  salaiy  of  Mr.  E.  Kenworthy,  the  surveyor, 
from  £400  to  £.500  pei- annum. 

A  communication  has  been  received  from  Sir.  Gordon  by 
the  Aberdeen  Town  Council  accepting  his  appointment  to  the 
ofKce  of  assistant  burgh  surveyor. 

Mr.  J.  O.  Niven,  of  Glasgow,  has,  on  the  recommendation 
of  a  committee,  been  appointed  engineer  of  a  scheme  for  the 
drainage  of  the  Duntocher  Burn  distiict. 

Mr.  John  M.  Knight,  the  surveyor  to  the  Mile  End  Vestry, 
recently  contributed  a  series  of  articles  to  a  local  paper 
giving  an  account  of  his  trip  to  the  United  States. 

Eccleshill  Urban  District  Council  have  accepted  the  resig- 
nation of  the  sanitary  inspector,  Mr.  J.  Jones,  who  has  been 
appointed  sul'veyor  to  the  Pudsey  Urban  Distiict  Council. 

At  a  recent  meeting  of  the  Tramwaj-s  Committee  of  the 
Leeds  Ciiy  Council  it  was  decided  to  appoint  Mr.  H.  G. 
Jenkin,  to  the  post  of  assistant  electrical  engineer  to  the  de- 
partment. 

Mr.  R.  R.  Ryman,  of  Oxford,  has  received  an  appointment 
as  sur%-eyor  under  the  borough  engineer  and  surveyor  of 
Bury,  Mr.  J.  Cartwright.  Jlr.  J.  S.  Walker,  of  Aberdeen,  has 
received  the  appointment  of  architectural  assistant. 

Mr.  J.  W.  Cockrill,  the  borough  surveyor  of  Yarmouth,  has 
prepared  an  elaborate  scheme  for  the  establishment  of  a 
system  of  overhead  electric  tramways,  at  an  estimated  cost 
of  £36,000.  A  committee  has  been  instructed  to  consider  the 
question. 

Mr.  VV.  J.  Downey,  one  of  the  committee  clerks  to  the 
Huddersfield  Corporation,  has  been  .appointed  to  the  head  of 
the  scavenging  department,  in  place  of  Mr.  J.  Jackson,  who 
has  lately  secured  a  similar  appointment  under  the  Sheffield 
Corporation. 

Mr.  H.  Farr  Simpson,  surveyor  to  the  south  district  of  the 
East  EUoe  Rural  District  Council,  has  been  appointed  to  the 
post  of  surveyor  under  the  Seisdon  Rural  District  Conncil. 
Mr.  Simpson  is  the  youngest  son  of  Mr.  Alderman  Simpson, 
mayor  of  Louth,  Lines. 

Mr.  C.  H.  Wordingham,  electrical  engineer  to  the  Man- 
chester Corporation,  left  the  town  recently  with  two  members 
of  the  Electricity  Committee  on  a  visit  to  the  Continent  for 
the  purpose  of  insi)ectiiig  the  ditfeient  systems  of  electric 
traction  in  the  various  citie?. 

At  the  eighteenth  general  meeting  of  the  Easteru  Counties 
Gas  Managers'  Association  a  very  interesting  paper  was  read 
by  Mr,  W.  J.  Car})enter,  of  Great  Yarmouth,  on  *'  Electricity 
and  Gas  at  Great  Yarmouth,"  and  one  by  Mr.  F.  Prcndice, 
Ipswich,  entitled  "  Experiences  with  Regenerative  Settings." 

Nearly  ninety  apjjlications  have  been  Jeceived  for  the 
vacant  )iost  of  borongh  surveyor  to  thoRyde  Town  Conncil. 
Ten  names  have  been  selected  by  the  council  in  committee, 
who  have  requested  the  General  Purposes  Committee  to  re- 
duce the  number  to  five,  these  five  to  have  an  interview  with 
the  council. 

Mr.  Pronse,  surveyor  to  the  llfrai'Oml>e  Urlian  District 
Conncil.  has  applied  for  an  increase  of  salary,  liis  ]»resent 
salary  being  £175  per  annum.  On  the  recommendation  of 
the  chairman  of  the  conncil,  who  at  the  last  meeting  spoke  of 
the  efficiency  of  Mr.  Prose,  and  who  thought  that  such  an  able 
officer  should  be  retained,  it  was  decided  to  settle  the  matter 
in  committee. 

Mr.  Pearson,  the  American  engineer  whom  the  cliairman 
of  the  Liverpool   Corporation   Electric    Lighting  Committee 


wished  to  engage  to  superintend  the  construction  of  the  elec- 
trical tramways,  has  informed  the  council  that,  owing  to  his 
many  engagements  in  America,  he  would  be  unable  to  visit 
England  to  take  up  an  appointment.  Dr.  Hopkinson  will 
therefore,  it  is  stated,  be  asked  to  take  up  the  post. 

Mr.  Thomas  Barton,  Blackburn,  recently  attended  the  meet- 
ing of  a  special  committee  of  the  Dundee  Town  Council  to 
consider  the  advisability  of  purchasing  the  local  electric 
lighting  works.  He  gave  an  interesting  dissertation  on  the 
subject  of  electric  lighting  and  the  destruction  of  refuse,  and 
answered  a  variety  of  questions  with  reference  to  the  instal- 
lation of  electric  light  and  the  constrnction  and  erection  of  a 
station  and  plant  in  Perth. 

The  question  of  increasing  the  salary  of  the  watei  works  en- 
gineer, Mr.  W.  Matthews,  was  discuss  3d  at  the  last  meeting 
of  the  Southampton  Borough  Council.  Nothing,  however, 
was  done  in  the  matter,  but  Mr.  Matthews  was  instructed  to 
prepare  a  return  showing  the  cost  of  the  present  staff,  both 
at  Southampton  and  Otterbourne,  and  tlio  town  clerk  asked 
to  obtain  information  as  to  the  salaries  paid  to  waterworks 
engineers  in  other  boroughs. 

After  a  long  discussion,  the  Halifax  Town  Council  recently, 
on  tlie  recommendation  of  the  Walch  Committee,  decided 
to  adopt  the  plans  marked  "  Victoria,"  with  alterations  as 
sugge.-ted  by  the  sub-committee,  fur  tlio  erection  of  a  new 
court  house  and  police  station.  The  authors  of  the  plans, 
Messr.^.  G.  Bnckley  &  Son,  Halifax,  have  now  been  instructed 
to  prepare  working  di'avvings,  specifications,  &c.,  and  to  obtain 
tenders  for  carrying  out  the  various  works  required,  at  an 
estimated  cost  of  £11,000. 

Pulham  Vestry  have  selected  the  following  candidates  in 
connection  with  the  post  of  assistant  surveyor  ;  Mr.  A.  W. 
Cieghorn,  second  a'sistant  surveyor,  Fulham;  Mr.  H.  J. 
Hill,  assistant  surveyor,  Shoreditch;  Mr.  J.  Lambert,  engi- 
neer and  surveyor's  assistant,  Tottenham  ;  Mr.  J.  W.  Lee, 
asss'ant  in  the  surveyor's  department  of  the  Hampstead 
Vestry;  Mr.  J.  Perkins,  engineering  assistant  in  the  Bir- 
mingham surveyor's  dejiartment ;  and  Mr.  P.  Watson,  assist- 
ant surveyor  to  the  St.  Siv.onr's  BDard  of  Works. 

A  meeting  of  the  Coventry  City  Coimcil  was  held  recently 
to  further  the  scheme  submitted  by  the  borough  engineer, 
Mr.  J.  E.  Swiudlehurst,  for  the  future  management  of  his 
department.  An  important  proposal  contained  in  the  scheme 
is  a  reorganisation  of  the  present  office  staff,  the  appointment 
of  a  building  surveyor,  and  two  assistants  to  devote  them- 
selves entirely  to  getting  out  plans  and  performing  other  re- 
quisite indoor  work.  Other  improvements  recommended  in- 
clude a  thorough  leorganisation  of  the  scavenging  staff. 

Largely-increased  duties  having  been  placed  on  the  borough 
surveyor  of  Dublin,  .Mr.  Harty,  in  the  preparation  and  carry- 
ing out  of  the  importau'.  works  of  the  main  drainage,  the 
water  supply  to  the  townships,  and  the  agreement  with  the 
United  Tramwavs  Company,  it  was  unanimoasly  decided  at 
the  last  meeting  of  the  city  council  to  increase  his  salary  to 
£1,000  perauunm.  The  thinks  of  the  council  were  also  given 
to  Mr.  Harty  for  the  very  sat'sfact'^ry  way  in  which  particu- 
lars of  the  above  works  were  prepared  for  their  consideration. 

The  minutes  of  the  Health  Committee  of  the  Sheffield  City 
Council  recetjtly  contained  a  resolution  acknowledging  the 
valuable  services  rendered  by  Mr.  Sampou  Morley,  who  had 
resigned  his  post  as  cleansing  superintendent  daring  his  term 
of  office.  Attention  was  drawn  by  a  member  to  the  manner 
in  which  Mr.  Morley  had  performed  his  very  onerous  and 
often  disagreeable  duties.  Another  member,  in  stating  that 
Mr.  Morley  had  served  for  twenty-6ve  years  under  the  cor- 
poration, thought  that  if  ever  there  was  an  officer  deserving 
of  the  thanks  of  a  public  body  it  was  the  superintendent. 

At  a  meeting  of  the  Sunderland  Town  Council,  held  re- 
cently, a  letter  was  read  from  the  Sunrlorland  Trades  Coun- 
cil protesting  against  the  recommendation  of  the  Lighting 
Committee  that  the  electrical  engineer  be  authorised  to 
take  two  ]n'eminm  pupils,  such  pi'iuuium  to  be  divided 
e(|ually  between  the  corporation  and  the  b,)rough  engineer. 
Tlio  letter  stated  that  the  proposal  of  the  committee  was 
contrary  to  the  spirit  of  the  times,  when  the  property  of  the 
town,  such  as  the  lighting  stations,  ought  to  be  open  equally 
to  the  sons  of  the  poor  as  tho  children  of  the  rich.  After 
some  discussion  the  minute  was  withdrawn. 

The  numerous  friends  of  Mr.  F.  J.  C.  M.ay,  the  borongh 
engineer  and  surveyor  of  Brighton,  will  bo  glad  to  know  tliafc 
that  gentleman  is  now  rapidly  recovering  from  his  serious 
illness,  He  has  been  sutfering  for  several  wei^ks  past  from 
internal  com]ilications,  jirodncing  acute  inHammati(U)  and 
other  symptoms  of  a  grave  nature;  Imt  thesi^  conditions  havo 
at  last  yielded  to  tire  remedies  jrrescribed.  The  beautiful 
weather  of  the  past  few  tiays  has  great.ly  benefited  him,  and 
ho  has  been  wnabled  to  go  out  on  (mo  or  two  occasions.  It 
is  hoped  that  nest  week  he  will  be  sufficiently  well  to  leave 
Brighton  for  a  change,  and  that  he  will  be  able  to  return  in  a 
short  time  and  resume  his  official  duties. 


SGt>TeMBeB  17,  1897.] 


AND   COUNTY   ENGINEER. 
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Some  Recent  Publications. 


VENTILATION,  l.liMITlNrt  ANfi  llfMTlM.. 
Tliesa  subjecta  nre  usefully  ileiilt  with  by  iMr.  Uilli.uii  H. 
Maxwell, assistant  fUKiiiffi- anil  Kurvoyorl'i  thu  Leyton  L'l'bau 
District  Council  and  antluir  of"  l)iain:i;,'i;  Work  and  Sanitary 
Kiltiufjs,"  in  "Notes  on  I'ractical  Sanitary  Sciunco  :  Fart  1. — 
Ventilation,  Lij^biinj;  and  Heating?"  (London  ;  The  Sanitary 
Publishing  Company.  2a.).  This  little  bjok  is  one  which  will 
be  found  especially  valuaMo  to  students  preparing;  for  oianii- 
nations  such  as  those  of  the  Municipal  and  County  Knfjineers' 
Association,  the  Sanitary  Institute  and  the  Surveyors'  Insti- 
tution, for  it  contains  within  a  comparatively  small  cuinpass, 
just  as  many  candidates  reiiuire  it,  a  wonderful  amount  of 
information  on  the  subjects  of  which  it  treats.  The  *'  Notes  " 
were  eriginally  prepared  by  the  author  during  the  course  of 
his  own  btudies  and  practice,  and  form  a  compendium  from 
the  larger  works  of  all  the  best  known  authors,  the  source 
from  which  the  information  is  obtained  being  in  nearly  all 
cases  acknowledged.  The  student  is  therefore  saved  the 
necessity  of  wading  through  the  larger  standard  books  of 
reference,  and  the  consequent  lo.ss  of  time  and  patience  in 
attempting  to  find  the  information  which  he  particularly  re- 
quires. The  author,  it  will  be  uiuierstood,  introduces  no  new 
theories  nor  furnishes  any  new  experiments,  but  wisely  con- 
tines  himself  to  the  collection  of  the  best  knowledge  of  others. 
If  we  have  to  take  exception  to  anything  in  the  book,  it  is  to 
80mo  slight  lack  of  perspicuity  and  ease  of  expression  which 
18  occasionally  manifest,  and  which  borders  on  tautology;  but 
this  is  a  weakness  on  the  author's  part  which  will  ])ass  away 
with  practice.  The  book  will  not  only  bo  usefid  to  candidates 
for  examinations,  but  also  to  busv  men  in  practice  who  desire 
a  summary  of  the  chief  points  to  be  observed  in  carrying  nut 
any  schemes  of  ventilation,  lighting  and  heating.  We  ought 
to  add  that  the  book  is  well  illustrated  and  cl  aily  printed. 

MENSl'K.\TIOX    FOR    KNIUNKERS  AMI    OTHKHS. 

We  liave  a'so  received  the  same  author's  '*  Practical  .Sani- 
tary Science  :  Part  II. — Calculation  of  Areas,  Cubic  .Space,  ic. 
Being  a  summary  of  the  subject  of  mensuration  for  the  use 
of  engineers,  surveyors,  &c.,  with  numerous  illustrations  " 
(The  Sanitary  Publishing  Company.  2s.).  This  little  book  of 
fifty  i)age9  is  the  second  of  the  series  which  the  author  is 
bringing  out  as  reprints  from  The  Satiitanj  liecord,  the  idea 
primarily  in  view  being  that  the  *'  Notes "  should  be  of 
especial  service  to  candiilates  preparing  for  examination. 
They  will,  however,  we  believe,  be  found  to  be  of  use  also  to 
engineers  and  surveyors  in  prac:ice,  being  prepared  in  a  con- 
cise form  and  of  ready  reference  Some  of  the  most  import- 
ant theories  as  demonstrated  in  Euclid  are  given,  and  a  pass- 
ing reference  is  made  to  the  use  of  tritjonometry  and  loga- 
rithms. Brief  but  useful  chapter.ion  the  calculation  of  areas, 
of  the  surfaces  of  solids  and  the  volume  of  irregular  solids  are 
given,  as  well  as  a  few  practical  examples,  whith  wo  think 
might  have  been  usefully  extentled  to  incbule  tpiestions  set 
not  only  at  the  Sanitary  Institute  examination  but  at  the 
Municipal  and  County  Enpinov'rs'  examination.  The  con- 
cluding chapter  treats  of  the  calculation  of  quantities  of 
earthwork.  We  notice  that  the  published  price  of  the  book 
dees  not  appear  either  oa  the  cover  or  the  title  page. 

riCKKTINO 

has  of  late  become  such  a  cmspicuons  fact.r  in  connection 
with  stiikes  that  l:ibour  emplny<  rs  will  welcome  a  clear  ex- 
position of  its  bearing  upon  their  work  and  of  the  law  relating 
to  it.  This  Mr.  W.  H.  .^haxby  gives  in  "The  Case  against 
Picketing"  (London;  The  Lihtrly  Reiicir  Publi-hing  Compjiny, 
Limited,  17  .lohnson's-court,  P.eet-street,  K.C.  Is.  6d.).  The 
author's  conclusion  is  that  the  ditlicnities  and  expense  of 
putting  the  existing  remedial  machinery  into  motion  render 
the  existing  law  almost  valuelees  to  individual  emp'oj-ers, 
and  his  suggestion  is,  that  pending  Parliamentary  ac  ion, 
a  "  Free  Labour  Protection  Associntioti  "  sliouhl  bo  formed. 
In  the  mfantime  he  includes  a  chapter  on  how  to  ilc'|iive 
picketing  of  its  "  power  ami  sting." 

MASO.NRY  DAM.'!. 
Although  Mr.  C.  F.  Courtney,  .m.i.c.k,  the  author  of 
"Masonry  Dams  from  Inception  to  Completion"  (Crosby 
Lockwood  A  Son,  London,  i*?.),  modestly  states  in  his  pre- 
face that  it  does  not  pre'end  to  furnish  an  exhaustive  treatise 
on  the  design  and  construction  of  masonry  dams,  a  perusal 
of  its  pages  will  show  that  the  author  is  a  thorough  master 
of  his  subject,  and  to  anyone  engaged  upon  the  important 
and  responsible  ta^k  of  designing  a  masonry  dam  the  book 
will  be  of  the  very  greatest  assistance.  In  the  chapter  on 
"  Site  and  Positioti "  the  follow  ing  among  oi  her  useful  inform- 
ation is  given  :  "  Inches  of  rainfall  x  2.32i!.2C0  =  cubic  feet 
per  square  mile.  Inches  t'f  rainfitU  x  l-l^  =  millions  of 
gallons  per  square  mile.  Inches  of  rainfall  x  3,630  —  cubic 
Jeet  per  acre."  There  are  excellent  chapters  on  "  Ganging," 
"Location  of  Dam,"  "Calculations  of  Stability,"  on  the 
actual  construction  of  dams,  waste  weirs,  valve  towers,  &c., 
and  a  special  chapter  on  the  celebrated  failure  of  the  Bonzey 
dam  in  theVosges  in  ISO."),  to  which  failure  engineers  have  given 
a  considerable  aiiu>nnt  of  thought,  surprise  being  felt  that  the 
dam  should  have  stood  nearly  ten  years  without  collapsing 
owing  to  its  unscientific  profile.     A  specimen  form  of  specili- 


catioii  is  gi\'e)i  ill  an  appemiix  to  the  bi'>ok  for  the  constmc- 
liiui  of  a  dam  ami  supply  of  water,  with  a  schedule  of  prices 
aiul  form  of  teudur  complete  ;  there  are  also  some  notes  «ui 
purity  of  water,  and  an  excellent  index  to  the  whole  of  the 
book.  Alto;;ether  this  in  one  uf  thu  most  practical  and  use- 
ful books  upon  a  difficult  subject  tluit  it  has  been  our  good 
fori iiMO  to  read,  and  we  can  only  regret  that  want  of  space 
prevents  our  giving  a  lengthier  and  more  elaborate  review  of 
it.  .\nyono  engaged  in  such  work,  however  laige  or  small, 
would  do  well  to  consult  its  |>age8. 

SOMK    PPKIOIIICALS. 

In  Kitawleihjc  for  September  (6d.)  one  of  the  most  interest- 
ing articles  is  that  on  "The  Kdge  of  a  Continent,"  Ijy  Prof, 
frrenville  A.  J.  Colo,  who  has  contributed  u<  the  columns  of 
Tub  Surveyor.  The  number  is,  us  usual,  well  illustrated. — 
In  The  Quarry  ('Id.)  a  usefid  feature  is  a  reprint  of  the  Work- 
men's Compensation  Act,  IH97,  with  notes  by  Mr.  Thomas 
KatclilTe  Kllia,  law  clerk  and  secretary  to  the  Mining  Associa- 
tion of  Great  Britain. — The  current  Ousnicr's  ilayatine  is  a 
special  issm*  (2s.  fid.)  <levoted  entirely  to  marine  matters. 
It  is  beautifully  jirinted  and  illustrated,  and  contains  seven- 
teen articles  by  authorities  on  modern  naval  development  and 
maritime  enterprise  on  both  sides  of  the  Atlantic.  Probably 
the  contributions  which  will  be  most  appreciated  by  Englisli 
renders  are  those  by  Sir  William  While,  on  "Specialities  of 
Warship  Design,"  and  Sir  Charles  Dilke,  on  "  The  Naval 
Weakness  of  Great  Britain." — In  Bnily'a  (Is.)  there  is  a  steel 
engraved  portrait  of  Mr.  C.  W.  Wright,  the  Notts  cricketer; 
and  two  wood  engravings  illustrating  respectively  Sir  Walter 
(iilbey's  "  Animal  Paitters  "  eeries  and  "  R.  G.  H.'s  "  "  Soma 
Uolderness.bred  Horses  during  the  Present  Century."  Hon. 
i'.  Ltiwley,  .lolin  Uickerdyke  and  Major  Arthur  (iriiiiths  are 
amotig  the  othor  ctuitributors. — irort  (6d.),  C/iujhs  (Gd.)  and 
Ulcaningsfrnm  Pupiilar  Authors  (Id.)  are  from  Messrs.  Cassell 
&  Co.,  Limited.  The  feature  of  the  lirst  named,  which,  as 
usual,  is  full  of  jiractical  information,  is  a  double-page  plate, 
lithographed  in  colours,  of  working  drawings  for  making  an 
American  roll-top  tlesk.  with  an  ingenious  drop  cabinet  for  a 
typewriter. —  In  Lunytnan^s  the  new  serial.  "Weeping  Ferry," 
by  Margaret  L.  Woods,  opens  with  every  promise  of  interest. 
-V  charming  short  story  by  L.  B.  Walford  is  also  an  attractive 
feature  of  this  month's  number. 


A    HOUSING    PROBLEM    AT    EPSOM. 

The  great  inllux  of  workmen,  chiedy  navvies,  into  Epsom, 
owing  to  the  erection  of  the  new  a.'ylum  for  the  London 
County  C'Duncil  on  the  Horlon  Manor  estate,  is  causing  some 
concern  to  the  locil  authones.  1  here  being  insntficient  lodg- 
ing accommodation  in  the  town,  many  t'f  the  men  sought 
shelter  at  the  workhouse,  but,  not  being  destitute,  they  could 
not  be  treated  a-i  paupers  or  casuals.  Some  tents  have  been 
erecteJ,  in  conttavcntion  of  the  by-laws,  and  a  great  number 
of  men  a-c  reported  to  be  sleeping  in  the  open  air  and  find- 
ing f belter  wherever  they  can.  The  men  have,  however, 
given  the  police  little  or  no  trouble.  Two  meetings  have  been 
held  by  the  Epsom  Urban  Council  to  cons  der  the  question, 
with  a  view  to  taking  action  under  the  Housing  of  the  Work- 
ing Classes  .Act,  nml  the  council  have  drawn  np  a  scheme, 
whii-h,  if  carr:eil  out.  would  involve  the  borrowing  of  £7..5(X) 
for  the  erection  of  titty  cottages  (estimated  to  accommodate 
500  men)  on  their  own  land.  It  is  calculated  that  the  rents 
derived  from  these  cottoges  wonld  yield  an  annual  profit  of 
£100,  after  allowing  for  the  repayment  of  installments  of 
borrowed  money  with  interest.  'I'he  carrying  out  of  this 
scheme  depends  upon  any  acticui  which  the  London  County 
Council  miiy  tnke  to  moot  the  difticnity,  and  the  Epsom 
council  are  in  correspondence  with  that  body  on  the  subject. 
They  have  received  an  intimation  that  the  asylums  sub-com- 
mittee have  instrucled  the  architect  to  communicate  with 
the  contractois.  Tho  need  ef  accommodation  will  be  felt  etill 
more  after  Christina*,  when,  it  is  stated.  I.GCX)  men  will  bo 
engaged  on  the  works,  chielly  carpenters  and  bricklayers. 


The  tiist  businesi  of  the  last  monthly  meeting  of  the 
Beverley  Rural  M  s'rict  Council  was  the  appointment  of  a 
surveyor  and  inspector  ttf  nuisances.  The  special  committee 
ajipointed  for  the  purpose  of  advertising  for  and  selecting  a 
suitable  candidate  .stated  that  they  had  received  fifty-seven 
applications  for  the  ixtsition,  which  number  they  had  reduced 
to  four,  who  were  as  follows  :  Mr.  Thomas  Fenn,  surveyor  to 
tho  Soothill  L'rbnii  District  Council,  Dewsbury  ;  Mr.  Einest 
Picker,  chief  assislnni  totiie  Lancaster  County  surveyor:  Mr. 
David  H.  W.  Powell,  surveyor  to  the  Kingswood  Urban  Coun- 
cil, Bristol;  and  Mr.  John  W.  Wetherill,  surveyor  to  the  Raw- 
marsh  Urban  District  Council,  Rothcrhani.  The  testimonials 
of  each  candidal?  were  carefully  considered  by  tho  council, 
who  had  already  ilisciissed  their  qunlifioations  at  a  previous 
meeting,  and  it  was  iveniiinlly  decidi'.l  t.i  appoint  Mr  Picker 
to  the  vacant  post. 
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APPOINTMENTS  VACANT. 

Clerk  of  Works.— Septembur  IStli.— Bakewell  Enral 
District  Council. — Mr.  Alfred  Hawes,  clerk. 

Borough  Enginb:rr'.<Assist.4Nt.— September 20tli.  Middles- 
brough Corporation.  £70. — Mr.  Frank  Baker,  borough  engineer. 

Assistant  Surveyor. — September  20th.— Maesteg  Urban 
District  Council  — Mr.  Robert  Scale,  clerk. 

Borough  Sorveyor. — September  21st. — Town  Council  of 
Godalming.     £200.— Tlie  Town  Clerk. 

Clerk  of  Works.— September  21st. — Barry  Urban  Dis- 
trict Council.     £2  lOs. — Mj;-.  J.  C.  Pardoe,  surveyor. 

HiGUff.iv  Surveyor.— September  21st.— Stafford  Rural 
District  Council.     £150. — Mr.  Wm.  Morgan,  clerk. 

Surveyor.- September  2ist.— Aldershot  Urban  District 
Council.     £200.— Mr.  W.  E.  Foster,  town  clerk. 

G.\s  AND  Water  Man.\ger.— September  21st.— Corpora- 
tion of  Ripou.  £100,  with  house  rent,  rates,  coal,  gas  and 
water  free. — Mr.  M.  Kirkley,  town  clerk. 

Surveyor.—  September  21st.— Goldalming  Town  Council.— 
Mr.  T.  Percival  Whateley,  town  clerk. 

DRArRHTS.WAN  (Temporary).- September  22nd.— Shore- 
ditch  Veslry.— The  Surveyor,  Town  Uall,  Old  street,  E.C. 

Surveyor.— September  22nd. — Fleetwood  Urban  District 
Council — Mr.  Joseph  Tildsley.  clerk  and  accountant. 

Clerk  of  Works.— September  23rd.— Neath  Rm-al  District 
Council. — Mr.  Howel  Cnthbertson,  clerk,  58  Water-street, 
Neath. 

Sukveyor'.s  Assistant.— September  25th.— Bristol  Town 
Council.—  Mr.  T.  H.  Tabbicom,  city  engineer. 

Road  Fore.man.— September  27th.— Ilford  Urban  District 
Council. — Mr.  John  W.  Benton,  clerk. 

Surveyor  of  Highways.- September  29th.— East  Elloe 
Rural  District  Council. — Mr.  Richard  J.  Mossop,  clei-k. 

Assistant  Engineer  and  Surveyor.— September  25th. — 
Bristol  Town  Council. — Mr.  T.  H.  Yabbicom,  city  engineer. 

Architectural  Draughtsman. — Edinburgh  Corporation. — 
Burgh  Engineer's  Otfice,  Edinburgh. 


COIVlPETiriQNS. 

Batteesea.— September  23od.— Public  hatha  and  washhonses  to  be 
erected  in  Battersea  Park-road,  at  ttie  corner  of  Cria^le-street,  for  the 
vestiy  of  St.  Mary.  £100,  £50  and  £25.— Mr.  W.  Marcus  Wilkin's, 
vestry  clerk. 

Mo  RECAMBE.— October  1st.— Improved  and  extended  sewerage  scheme, 
for  the  urban  district  council.— Mr.  Jno.  Bond,  surveyor,  Ac. 

LowEH  Bebington.— October  1st.— Sewerage  scheme  for  that  portion 
of  the  district  now  drained  into  the  Bromborough  iiool,  for  the  urban 
district  council.    £50,  £35  and  £20. — Mr.  Joseph  Young,  snrvevor.  * 

Leeds.— October  Sth.— Wholesale  dead-meat  market  and  abattoir 
£100,  £50  andii25.— Mr.  Jno.  Harrison,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

Chorlet.— September  18th.— Paving  setts,  kerbs,  flags,  broken 
granite,  chippings,  and  glazed  earthenware  pipe?.- Mi-.  J.  Mills,  town 
clerk, 

Bibmingh\m.— September  ISth.— Sewerage  works,  including  the  con- 
struction of  brick  culverts  and  the  diversion  of  a.  foid-water  pipe 
eewer. — Mr.  John  Price,  city  surveyor. 

West  Ridikg.— September  ISth.— Additional  wash-honso,  engine- 
room  and  laundry,  at  the  Wadsley  Asylum.— Mr.  J.  Vickers  Edwards 
county  surveyor,  Wakefield.  ' 

Plymouth.— September  IStb.— Underground  convenience.— Mr.  Jas. 
PatOD,  borough  engineer. 

Bury.- September  ISth.— Sewerage  works.— :N[r.  J.  Haslam,  town 
clerk. 

West  Ham.— September  20Lh.— Electric  wiring  of  the  technical  in- 
stitute and  i)ubiic  library  in  Romford-road,  Stratford.— Mr.  Tred  E. 
HiUeary,  town  clerk. 

BASFORD.—September  20th.— Stoneware  pipe  sewers,  with  manholes 
&c.,  for  the  rural  district  council.— Mr.  C.  J.  S])en'jer,  clerk.  ' 

Llandudno.— September  20tli.— Electric  light  and  refuse  destx-uctor 
buildings,  for  the  urban  district  council.— Mr.  E.  P.  Stephenson,  en- 
gineer and  surveyor. 

Mohley.— September  20lh.— Sewering  and  kerbing.— Mr.  M.  H. 
Sykes,  borough  surveyor. 

Morley.— September  20th.— Repainting  of  buildings,  gates,  railing 
band-stand,  fountain,  &c.,  nt  the  Partmouth  Park.— Mr.  M.  H.  Sykes' 
borough  surveyor.  *        ' 

Canterbury.- September20th.— Oats,  &c.— Mr.  Henry  Fielding  town 
clerk. 

Mir.TON-NEXT-SrniNGBouRifE.— September  20th.— Gas  coal,  for  urban 
district  coimcil  gasworks.— Mr.  William  Parham,  clerk. 

Settle.- September  20th.— Sewerage  works,  for  the  rurul  ilistrict 
oouncil.— Mr.  U.  E.  Bygi-ave.  clerk. 

Guildford.— September 20th.— Roadworks.— Mr.  F.Smallniece  town 
clerk.  ' 

Hanley.— September  20th.— Pi  ivate  street  improvement  works.- Mr 
J.  Lobley,  borough  engineer. 

Hai.ifa:!.— September  20th.— Construction  of  a  tramway  switchboard 
—Mr.  Koighloy  Walton,  town  clerk. 

Amble.— September  20th.— Supply  of  broken  whinatone,  for  urbau 
district  council.— Chairman  of  Council. 


Kknnington.— September  20th.— Construction  of  platform  overnond 
of  i^wirommg  bath.— .Mr.  H.  J.  Smith,  clerk,  Vestry  Hall. 

Barking.- September  21st.— Electric  lighting  plant,  for  the  urban 
district  council.— Mr.  W.  c.  C.  Hawtayne,  consulting  engineer  Man- 
Bion  House  Chambers,  20  Hucklersbury,  London,  E.C. 

LoHDON.-September  2l8t.— Fire  station  in  High-street,  Lewisham 
for  the  county  council.— Mr.  C.  J.  Stewart,  clerk,  Spring-gardens,  S.W. 


London.— September  21st.— Xew  camp  sheathing  at  Lett's  Wharf, 
Commercial-road,  Lambeth,  for  the  Commissioners  of  Sewers. — Mr.  H, 
Montague  Bates,  principal  clerk,  Guildhall,  E.C. 

SnoEEDiTCH. —September  21st. — Brick  and  pipe  sewers. — Mr.  H. 
Mansfield  Robinson,  clerk. 

Li.ANDYFAEN. —September  21st.— Water  supply  works.— Mr.  R.  Ship- 
ley Lewis,  clerk.  16  Rhosmaen-street,  Llaudilo. 

Bdrt.— September  21st.— Ironmongery,  oils,  paints,  tallow,  &.C.,  and 
timber.— Mr.  John  Haslam,  town  clerk. 

Dudley.— September  21st.— Forming,  channelling  and  sewering  new 
streets.— Mr.  J.  Gammage,  town  clerk. 

Tottenham.— September  2Ist.— Tar  paving,  drainage,  &c.,  for  the 
urbau  district  council.— Mr.  E.  Crowne,  clerk. 

Burt. — September  2Ist.— IronmoDgerv,  oils,  timber. — Mr.  J.  Haslam, 
town  clerk. 

Plymouth.— September  22nd.— Heating  and  ventilating  the  muni- 
cipal buildings.— Mr.  James  Paton,  borough  engineer. 

PLYMOurn.- September  22nd. — Heating  and  ventilating  of  municipa 
buildings.— Mr.  James  Paton,  borough  engineer. 

RoTHESHAM.— September  22nd.— Slack.— Mr.  H.  H.  Hickmott,  town 
clerk. 

Cardiff.- September  22nd.— Street  works,- Mr.  J.  L.  Wheatley, 
town  clerk. 

Hahpstead.— September  23rd.— Removal  of  slop.— Mr.  A.  P.  Johnson 
vestry  clerk. 

Glasgow. — September  23rd.— Heating  apparatus  and  a  Lancaahu-e 
boiler  for  public  wasbhouse.— ilr.  J.  Lindsay,  interim  clerk. 

Ilkeston.— September  23rd.— Sinking  and  bricking  shaft  at-  the 
pumping  station.— Mr.  Wright  Lissett,  town  clerk. 

Halifax.— September  23rd.— Private  street  improvement  works. — 
Mr.  Keighley  Walton,  town  clerk. 

Coi-NE. — September  23rd. — Tronfounders' work  required  in  the  erec- 
tion of  refnse  destructor  building,  &c. — Mr.  T.  H.  Hartley,  borough  sur- 
veyor. 

Ilkeston.— September  23rd.— Cast-iron  pipes  for  water  mains. — Mr. 
Wright  Lissett,  town  clerk. 

Stockport.— September  23rd.— Cast-ii'on  gas  mains.- Chairman  of 
Gas  Committee. 

Castleford.— September  23rd.— Cart  shed,  fo'*  the  urbau  district 
council.— Mr.  H.  H.  Broadbent,  clerk. 

Hull.— September  2-ith.— Street  improvements.— Chairman  of  Works 
Committee. 

Leeds.— September  24-th.— Headstones  and  kerbs.— Town  Clerk. 

Marsden. — September  .24 th.— Sewerage  works,  for  the  urban  district 
council. — The  Chairman. 

Walsall.— September  25th.— 12-in.  sewer.— Mr.  J.  R.  Cooper,  town 
clerk. 

Gloucestershire. — September  25th. — Police  stations  at  Westbury-on- 
Severn  and  Dymock,  for  the  standing  joint  committee. — Mr.  M.  H, 
Medland,  county  architect,  15  Clarence-street,  Gloucester. 

Gloucester. — September  25th. —  For  the  laymg  of  sewers  for  the 
rural  district  council.— Mr.  L.  E.  H.  Mayer,  clerk. 

Ramsbottom. — September  25th. — Paving  materials,  &c.,  for  the  urban 
district  council. — Mr.  J.  W.  Barlow,  clerk. 

HoYLAHE.— September  27th.— Materials  required  in  the  construction 
of  the  proposed  parades  at  Hoylake  and  West  Kirbj-  and  marine  lake 
at  West  Kirby,  for  the  urban  district  council.^Mr.  R'.  Williams,  clerk. 

York. — September  27th. — Corn,  hay,  straw,  &c. — Mr.  A.  Creer,  city 
engineer. 

FuoME. — September  27th. — Water  pipes,  for  the  urban  district  council. 
—Mr.  G.  W.  Bradbury,  clerk. 

Rugby.— September  27th,— Sewage  farm  extension  {contract  No.  1), 
for  the  urbau  district  council.- Mr.  D.  G.  Macdonald,  engineer  and  sur- 
veyor. 

TuNB  RIDGE  Wells. — September  27th. — Enlargement  of  the  water- 
works boiler  house  at  Pembury.— Mr.  W.  C.  Cripps,  town  clerk. 

Liverpool. — September  27Lh. — Additions,  alterations  and  other  im- 
provements at  the  Lodge-lane  baths. — Town  Clerk. 

ED3I0NT0N.— September  2Si,h.— Broken  granite,  for  the  urban  district 
council.— Mr.  F.  Payne,  clerk. 

Guildford.— September  2Sth.— Surface-water  drain,  for  the  rural 
district  council.— Mr.  W.  S.  V.  CuUerne,  clerk. 

London.— September  2SLh.— Altering  underground  convenience  at 
Ludgate-circus,  for  the  Commissioners  of  Sewers. — Mr.  H.  Montague 
Bates,  principal  clerk,  Guildhall,  E.C. 

Wkst  Ha5i.— September  28th.— Works  in  connection  with  asylum.^ 
Mr.  Fred.  E.  Hilleary,  town  clerk. 

Burnley.  —  September  29th.— Memorial  Fountain. — Borough  Sur- 
veyor. 

Harpknden,— September  29th. — New  pobce  station,  for  the  county 
council.— Mr.  IT.  A.  Smith,  county  surveyor,  -il  Parliament-street, 
London,  S.W. 

Erdington. —  September  29th. —  Levelling,  &c.,  two  roads,  for  the 
urban  district  council. — Mr.  Herbert  H.  Humphries,  surveyor. 

Blackburn.— September  29th.— Paving,  fl,agging,  channelling  and 
sewering  woiks.— Mr.  A.  Gill,  town  clerk. 

London.— September  10th.— Shelter,  for  the  Metropolitan  Asylums 
Board. — Mr.  T.  Duncomlie  JIann,  clerk. 

Seaford. — September  30th. — Alterations  at  sewage  pumping  station, 
for  the  urban  district  council. — Mr.  W.  H.  Pawson,  clerk. 

Kingston-upon-Hull.— October  1st.— Australian  hardwood. — Mr.  A. 
E.  White,  city  engineer. 

Douglas.— October  2nd.— Brick  sewers,  pipe  sewers,  house  connec" 
tions.— Mr.  T.  H.  Nesbitt,  town  clerk. 

Plymouth. — October  2nd.— Engineering  works  iu  connection  with 
the  borough  electric  tramways.— Mr.  J.  H.  Ellis,  town  clerk. 

Middlesbrough.— October  2nd.— Reconstruction  of  tramways.— Mr* 
Frank  Baker,  borough  engineer. 

Middlesbrough.— October  2nd.— Paving  works. — Mr.  Frank  Baker, 
borough  engineer. 

Uxbridge. — October  4th. — Supply  of  water  pipes,  for  the  iniral  ilis- 
trict  council.— Mr.  William  Heece,  clerk. 

Rawmarsh.— October  4th.— Street  works,  for  the  urban  district 
council.— Mr.  J.  W.  Bellamy,  clerk. 

Chailey.— October  5th.— Works  of  sewerage  and  sewage  disposal,  for 
the  rural  district  council. — Mr.  J.  Miles,  clerk. 

Wallinoford.— October  oth.— Sewerage  works,  for  the  rural  district 
council.- Mr.  G.  F.  Slade,  clerk. 

Hernb  Bay.— October  6th.— For  the  supply  of  granite  channelling, 
for  the  urban  district  coimcil.— Chairman  of  Council. 

Wrexham.- October  Gtb. — Works  of  sewerage  and  sewage  diflposal, 
for  the  rural  district  council.— Mr.  J,  Qswell  Bury,  clerk. 

Hull.— October  7th.— Two  sets  of  engines  and  pumps,  for  the  corpo- 
ration.— Mr.  F.  J.  Bancroft,  waterworks  engineer. 

Denbiohshirk. -October  Oth.- Steam  roati-roller,  for  the  county 
council.— Mr,  R.  B.  Adams,  district  survevor,  Denbigh. 
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Ramhoatk.— October  nth. —For  Krtsholder.ouUidelift  115  ft.  diameter. 
— Mr.  W.  A.  SI'Iiitosli  VnloD.euKineer, 

liur.L.— November  6tb.— Klcctrical  c'lutpmont  for  the  trainwAyB.— 
Mr.  A.  K.  White,  city  engineer. 

LowKft  Bbuisotow.— New  mortiiJiry,  for  tho  urbftii  tlistrict.  council.— 
Mr.  J.  Youny,  surveyor,  78  Stunley-terraee,  New  Ferry,  Mirkf!iihna<l. 


TENDERS. 

•ACCIIITBD. 

ABERDEEN.— Porsewerago  works  iu  Biinis-road  und  Forest-aTOiiuc. 

— Mr.  Will'am  Dyack,  burph  sqrvoyor  :— 
A.  McKay,  0  Laarolwoodavenue,  Absrileeii.'— Burnc-road  sower,  CIS  ; 
ForesL-avenuo  aewor,  Jb'63. 

GRAYS.— For  {rmiiito  or  quarlzite,  for  the  urban  district  council.— Mr. 

A.  C.  jauies,  surveyor: — 
Kaltcnback  k  Sclimiu,  Now  Broad-street,  B.C.'— U  in.  Os.  per  cubic 

yard;  li  in.  tfs.  Gtt. 
Tho  Enderby  and  Stonev  Stanton  Oranito  Company,  Narborough.— 

li  in.  123.  Od.  per  cubic  yard  ;  U  in.  I3.s. 
J.  Ruunalls  (Executors  of),  Penlee  Elyan  Stone  Quarries,  Penzance.— 

\\  in,  10a.  per  cubic  yard  ;  It  in.  Bs.  (id. 
C.  M.  Manuelle,  Lime-street,  E.C.— U  in.  log.  Id.  per  cubic  yard. 
Fry  Brothers,  Greenwich.— 2  in.  Us.  per  cubic  yard. 
W.  Grimley  4  Son,  Sutton  Bridge.— 11  in.  138.  3d.  per  cubic  yard  ;  1 1 

in.  128. 3d. 


H AILSUAM.— For  drainaffo  works,  for  the  rural  district  council.— Mr. 

Joseph  Hu.\ley,  surveyor  :— 

E.  A.  Knight  &  Co.,  Brighton £219 

Stonestrcet,  Hailsham        

Saunders  &  ('u.,  Bournemouth     ... 

T.  Rich,  Uaikhara* 


ilO 


KNARESBOROUGH.— Forgnlvanised-iron  asphoUe  shed  at  th 
at  Panal,  for  the  rural  district  council.— The  Surveyor,  ii 
parade,  Harrogate : — 

W.  Harbrow,  Bermondsey 

J.  Mitsou,  London    ... 

Motley  A  Green,  Lccd^ 

Humphreys,  London 

J.  Hawkins,  Ashford  

A.  Dougill  &  Co.,  Leeds      

E.  F.  Blakey  *  Co.,  Liverpool      

Wame  &  Charlcsworth,  Leeds     

Cross  S:  Cross,  Wal.'^rtil        

^.  Morton  &  Co.,  Liverpool*        


e  (luariT 
Slation- 

..  £118 
102 
n2 
80 

85 
78 
78 
75 

71 
(iS 


LITTLEHAMPTON.— For  750  tons  of  Hints,  for  the  urb.in   district 
council. — Mr.  Arthur  Shelley,  clerk  :  — 

Per  Ton. 
>.  rf. 

W.  HiUman,  Portslada      0    5 

W.  Stanbridsc,  Worthing 6    6 

W.  Hudson,  Brighton*       5    3 

SCUNTHORPE.— For  blue  granite,  for  the  urban  district  council.— Mr. 
Frank  C.  Hett,  clerk  :— 

Per 

Clilt  Hill  Granite  Company,  Limited   .  

Ord  &  Maddison,  Limited,  Darlington         

Shackleton  &  Son,  Goole  

Clarkson  &  Co.,  Rotherham     

Whitwick  Granite  Company,  Limited,  Coalville 

Sommerf old  i  Mead,  Hull        

Kaltenbaek  &  Schmitz,  Hull 

M.  Jackson,  Louth*         


Ton. 
.S-.  rf. 
1.)  0 
12  11 
12  11 

12  9 

13  2 
11  3 
11  3 
11     0 


SUNBURY-OX-THAMKS.— For  engine  house,  4c.,  for  the  urban  dis- 
trict council. — Mr.  John  Anstio,  engineer,  17  Victoria-street,  West- 
minster, S.W ; — 

Contract  No.  i  (Engine  house). 

M.  S.  Kitteringham,  Enfield       ...        .-. t^ii'^ 

T.  Gurney,  Sunburv*  COS 

Contract  No.  5  (Roads,  Paths,  Carriers  Ac). 

Lawrenco  A  Tliacker,  Battersea 757 

M.  S.  Kitteringham,  Enfield         ,,,        ...  .  .        715 

tiir  Lho  rural 


TIVERTON.— Reservoir  at  tho  waterworks  at  Bradniiic! 
district  council. — The  Clerk  : — 

Pothick  Brothers,  Plymouth        

W.  J.  Blnxhnm,  Banbury 

J.  FishLT,  Millbrook,  Plymouth 

W.  Gibson,  Bonhay-road,  E.xeter  

Nicks  Brothers,  Rradninch*         


WALSALL.— Ad  litions  to  North  Bank,  Highgnte,  Walsall. - 
Cross,  c.i:.,  2  The  Bridge,  Walsall,  architect  :— 

A.  Lynox,  22  Vicarage-place,  Walsall 

W.  Wistance,  Sandwcll-strcet     

Y.  Hughes,  Bradford-street,  Birmingham     

G.  Insloy,  Mount-street,  Walsall*  

Architect's  eslimato,  £1G0. 


...       JEODJ 

imo 

710 
713 
701 

Fred.  W. 

...  £557 
610 
481 
463 


NOTICES. 

TllK    SUKVKYOR    AND     MUNICIPAL    AND    CoU.NTY     RNOINKKH 

may  be  ordered  direct,  throu/)h  anij  of  ifefurn.  Smith  ,)'"  Sun's 
book-stalls,  or  of  any  ■newsaijent  iu  the  United  Kingdom. 
Applications  to  the  Offices  for  sinjle  copies  by  post  mujit  in  all 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  {including  postage)  isasfollotvt: 
Twelve  Si.\  Three 

Months.  Months.  Months. 

United  Kingdom  168.       ...       79.  Od.       ...        Ss.  W. 

Continent,  the  Colonies,  India, 

United  States,  4c lOs.        ...       93.  Od.       ...       4s.  Od. 

The  International  News  Company,  S3  and  8n  Duane-slrt'ct, 
New  York  City;  The  Toronto  Keu'S  Company,  Toronto;  and 
The  Montreal  Ncivs  Company,  Montreal,  have  been  appointed 
agents  in  the  United  Stales  and  Canada  for  the  sale  of  TllK 
Sdrvkyor.  a  thin  paper  edition  is  printed  Cor  circulation 
abroad. 

EDITORTAL,  PUIILISHING  AND  ADVKRTIBKMKNT  0KKICB8  : 

ST.  lilUUE'S  llOUSli;,  24  UKIDK-LANE,  FLEET-STREET, 

LONDON,   K.e. 


IMl    SURVEYORS'    INSTITUTION. 

(Ii,c.,,ii,.r.,t,,l  1,3   Uu;i.,l   Charltr.) 
■rK.MrilKARV     .tllIlRK8!>: 

S.AVOV-STUEKT,    ViCT()lllA-EMBANK.MEN'T,  W.V. 


EXAMINATIONS,  1898. 


PllELIMINARV  EXAMINATION. 

Notice  is  given  that  the  Preliminary  E.vamination  for  tho 
admission  u!  .Stiidonta  tvill  bo  held  on  the  lOth  and  20th  of 
January  neit. 

It  ia  proposed  to  ox.iniinc  C'.iiididntes  from  the  oouniies  of 
Lancashire,  Clieshiro,  VorkBhirc,  Durham,  Cumberland, 
Westmoreland,  and  Northomimrland,  at  Manchester.  Can- 
didates from  other  counties  in  Enf.'hind  .-ind  Wales  will  bo 
e.Kamined  in  London. 

Irish  Candidates  will  be  examined  in  Dublin. 

PROFESSION'AL    E.XAMIN'ATIONS. 

Notice  is  also  f^'iven  tliut  tin'  .\nnnal  Professional  Examina- 
tion.ii  for  Lind  A(;ent.M,  Valuer.-",  and  linildinf;  Surveyors  (held 
ander  the  provisions  of  the  Charter),  qoalifying  ff»r  the 
Fellow.sliip  and  -Asioriiteship  of  the  Institution,  will  com- 
mence (H!  the  21st  of  March  next. 

Eniflish  Candidates  for  the  Professional  Examinations  will 
bo  examined  in   London. 

Irish  Candidates  will  be  examined  in  Dublin. 

Particulars  as  to  subjects,  course  of  examination,  prizes 
and  echolursliips  can  be  obtained  of  the  Secretary. 

.'VI!  applications  for  tho  Professional  Examinations,  Divs. 
II..  III.,  IV.,  and  v.,  must  be  sen!  in  before  the  Slat  of 
October,  and  applications  for  the  Students'  Preliminary 
Examination  before  tho  30th  of  Xovember.  Tho  necessary 
Entry  Forms  for  tho  various  Eximinations  can  be  obtained 
of  the  Secretary. ^^^^^^^^ 

APPOINTMENTS  OPEN. 


0 


ITY  OP  BRISTOL. 

CITY  KNOmSEWS  DEPARTMENT. 


ASSISTANT  ENGINEER  AND   SURVEYOR. 

The  Sanitary  Committee  of  the  City  Conucil  desires  lo 
receive  applications  from  engineers  not  exceeding  forty  years 
of  age,  of  considerable  experience  in  carrying  out  municipal 
works,  for  the  oflice  of  .Vssistant  Engineer  and  Surveyor,  at 
a  salary  of  £250  ])i?r  annum  ri.siu'.;  to  £300. 

Applications,  in  lho  candidate's  own  handwriting,  stating 
age,  qualifications  and  previous  experience,  accompanied  by 
not  moie  than  four  copies  of  recent  testimonials,  will  be  rer 
ceived  up  to  tho  2.5th  inst.  To  be  endorsed  "Assistant 
Engineer   and  Surveyor." 

Other  things  being  equal,  preferenca  will  be  given  lo  tho34 
C-andidates  who  a''e  connecteil  witli  the  Institution  of  Ci\'il 
Engineei-i  or  the  1  ncorpora'.ed  Association  of  Municipal  and 
County  Engineers,  or  both. 

Canvassing  any  member  of  the  Council  will  ilisqimlifv  a 
candidate. 

Further  information  maybe  obtained  hy  le'.ter  addrp-  I 
to  the  under.signed. 

(By  order  of  tho  Committee) 

T.  H.  YABBICOM,  As.toc.M.iNST.i.F  . 
City  Engineer. 
51  Princes-street,  iiristol. 
13th  September,  1897. 

ALDEIJSHOT  IJIUi.\X  nT.STRICT  COUNOrL. 
SL'RVUVdR  T(i  TllK  TOWN   AND  DISTRICT 
OF  ALDEESllOT. 
Wanted,  by  tho  abovo-nained  Coxiueil,  a  iSacveyor,  at  n 
salary  of  £200  per  annum. 

The  per.son  appointed  will  be  required  to  give  his  w'holo 
time  lo  the  Council,  and  will  not  be  allowed  to  do  any  private 
work. 

Ho  will  have  charge  of  the  sewage  woiks,  and  have  to  per- 
form all  other  duties  prescribed  by  the  orders  of  the  Lo'cnl 
Government  Hoard  for  snrreyor,  and  will  have  to  give  ap- 
provi'd  security  for  £-KX). 

There  is  an  Assistant  Surveyor,  who  will  aid  the  Snrveyor 
in  performing  hi.s  duties. 

JjCtters  of  application  and  testimonials,  stating  age  and 
qualilications,  must  bo  forwarded  to  me  on  or  before  the  21st 
day  of  September,  1897. 

(Hy  ord'-r  of  the  Council), 

W.  E.  FOSTER, 

Clerk. 
Aldershot, 

August  31.  1897. 

rPHK  TOWN  COUNCIL  of   tlio  BOROUGH  of 

-L  (lodalming  invite  npplicnlions  for  tho  olUcc  of  nonmgh 
Surveyor. 

Candidates  must  not  bo  more  than  forty  years  of  ago,  and 
must  be  able  to  produce  salisfaetory  testimonials  (not  to  ex- 
ceed three)  as  lo  character  and  qnalilications. 

Tlioy  must  also  have  obtained  the  certificate  of  competency 
granted    by   tho  Incorporated  Association  of  Municipal  and 
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County  Engineers,  and  must  have  had  some  previous  experi- 
ence in  municipal  work. 

The  salary  will  be  £200  per  annum. 

The  boroiigli  authority  will  provide  an  office,  with  fuel, 
water  and  light;  al.so  the  services  of  an  office  l>oy. 

A  list  of  the  duties  required  may  bo  obtained  of  the  Town 
Clerk,  to  whom  written  applications  for  the  appointment, 
stating  age,  must  be  forwarded  on  or  before  the  2l3t  day  of 
September  next,  endorsed  "  Surveyorship." 

Canvassing  will  disqualify  any  candidate. 

19th  Angnst,  1897. 

OITT  OF  BRISTOL. 
SURVEYOR'S  ASSISTANT. 

The  Sanitary  Committee  are  desirous  of  receiving  applica- 
tions from  persons  qualified  to  caiTy  out  the  dnties  of  a 
Surveyor's  Assistant  under  th>  dir.?i'tion  of  the  City  En- 
gineer. 

A  copy  of  the  conditions  of  service  may  be  obtained  on 
application  to  the  undersigned. 

Preference  will  be  given  to  applications  from  those  persons 
who  have  had  previous  experience  in  municipal  works  and 
obtained  the  certificate  of  competency  granted  by  the  Incor- 
porated Association  of  Municipal  and  County  Engineers. 

Candidates' ages  must  not  be  less  than  twenty-four  or  mora 
than  thirty-six. 

The  salary  will  be  £180  per  annum,  rising  to  £2.50  per 
annum,  and  the  appointment  will  be  held  during  the  pleasure 
of  the  Sanitary  Committee. 

Canvassing  any  member  of  the  Corporation  will  disqualify 
a  candidate. 

Applications  must  be  sent  to  this  otHce  not  later  than  the 
25th  instant,  in  the  candidate's  own  liandwriting,  accom- 
panied by  copies  of  not  more  than  fonr  testimonials  of  recent 
date,  addressed  to  the  undersigned,  and  endorsed  "  Surveyor's 
Assistant." 

(By  order  of  the  Committee) 

T.  H.  YABBICOM,  a.isoc.m.ixst.c  E  , 
City  Engineer. 
51  Prince-street,  Bristol. 
13th  September,  1897. ^ , 

STAFFORD    RURAL    DISTRICT    COUNCIL. 

►^  SURVEYOR  OF  HIGHWAYS. 

The  above  Council  invite  applications  for  the  appointment 


of  Highway  Surveyor.     The   district  comprises  twenty-four 
parishes,  with  abont  130  miles  of  highways. 

Candidates  must  be  thoroughly  competent,  and  the  person 
appointed  will  be  required  to  devote  the  whole  of  his  time  to 
the  duties  and  reside  in  such  place  in  the  district  as  shall  be 
approved  by  the  Conncil. 

Salary,  £150  jiar  annum  (to  include  all  travellingexpenses). 

The  person  appointed  must  be  prepared  to  enter  upon  his 
duties  on  the  Isl  of  October  next  and  execute  a  guarantee 
bond  if  required.  Three  months'  notice  in  writing  on  either 
side  to  terminate  the  engagement. 

Applications,  in  candidates'  own  handwriting,  stating  age 
and  experience,  accompmied  by  three  recent  testimonials  as 
to  character  and  practical  acquaintance  with  road  work, 
must  reach  me  not  later  than  12  o'clock  on  Tuesday,  the  2l3t 
instant. 

Selected  candidates  will  have  notice  when  they  must 
attend. 

Canvassing  in  any  form  will  disqualify. 
(By  order) 

WM.  MORGAN, 

Clerk  to  the  Council. 
4  Martin-street,  Stafford. 

8th  September,  1897. 

EAST  RLLOE  RUR.AL  DISTRICT  COUNCIL, 
LINCOLNSHIRE. 

The  Council  invite  applications  for  the  post  of  Surveyor  of 
Highways  for  tlie  south  district,  with  a  mileage  of  115 
(about),  which  includes  roads  to  be  taken  over  by  the  Coun- 
cil from  the  Marshland  District  Council.  Duties  to  com- 
mence forthwith. 

Salary,  £62  10s,  per  annum,  including  all  travelling  ex- 
penses. 

The  surveyor  appointed  mnst  be  fully  competent  to  per- 
form all  the  duties  appertaining  to  the  office,  and  to  keep  the 
books  and  accounts  as  may  be  prescribed  by  the  Local 
Government  Board  and  the  Conncil.  He  will  also  be  required 
to  reside  in  the  district  and  to  obtain  a  guarantee  fidelity 
bond  for  £100  for  the  faithful  discharge  of  the  duties  from 
the  Employers'  Liability  Assurance  Corporation,  and  to  de« 
vote  the  whole  of  his  time  to  the  discharge  of  his  office. 

Applications,  in  the  candidates'  own  handwriting  on  fools- 
cap paper,  with  three  copies  of  recent  testimonials  (which 
will  not  be  returned)  as  to  ability  and  character,  to  be  sent  to 


SEWAGE  RAISED 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO. 

e:n'Oxne:e:rs, 

set  If  OLD  QUEEN  STREET 

WESTMINSTER,  LONDON. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


SEWAOE    TO    BE.    RAISED 


Makers  of 

FLUSHING  SYPHONS^ 

SLUICES,  &c. 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA— Holes  for  pouring  in  cement  or  com- 
position. 
BB— Strengthened  anj  Lengthened  Socket, 


CC— Inner  Socket  and  Rest, 

KK — Chamber  for  cement  or  composition. 

FP— Stanlonl  Joint  in  new  position. 


To  put  it  slioi'tly,  this  jiijie  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  while  allowing 
t'(iT-  a  sliu'ht  seltleiiieut  when  first  laid,  forms  an 
absolutely  rigid  joint  directly  the  cement  sets. 

1 Gas    and    Water-Tight    Joints    easily    made 

under  water. 
2.— True  Alignment  of  Invert. 

3i— Socket    the    strongest    part    of    tho    plpoa 
4.— No  special  Junctions  required. 

OATES*    &    GREEN,    Ltd.,  Halifax. 


Septf.mbkk  17,  1.S97.] 


A^'D   COUNTY   ENGINEER. 
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me,  marked  ontside  "  Surveyor,"  before  the  29th  day  of  Sep- 
tember, 1897. 

Selected  candidates  will  liave  notice  to  attend  the  Council 
on  TInirsday,  the  7tli  day  of  October,  1897,  on  wliicli  day  the 
appointment  will  be  made. 

(By  order  of  the  Conncil) 

RICHARD  V.  MC).SSOP, 

Solicitor,  Holbcach, 

Clork. 
10th  September,  1897. 

THE      FliEETWOOD      URBAN      DISTRICT 
COUNCIL  invite  applications  for  the  appointment  of 
a  Surveyor  for  the  Urban  District  of  Fleetwood. 

Candidates  must  be  thoron^hly  competent  and  prepared  to 
devote  the  whole  time  to  the  duties.  Salary,  £130  per 
annum. 

Applications,  stating  age  and  expcrienoo,  with  three  copies 
of  testimonials  of  recent  date,  to  reach  mo  not  later  than   12 
o'clock  noon  on  Wodneslay,  the  22nd  day  of  September,  1807. 
Canvassing  in  any  form  strictly  prohibited. 
(By  order), 

JOSEPH  TILDSLEY, 

Clerk  and  Accountant. 
Town  Hall,  Fleetwood. 

9th  September,  1897. 

LEEK  URBAN  DISTRICT  COUNCIL. 
Population,  15,000;  Area,  1,460  Acres. 
Applications  are  invited  for  the  appointment  of  Assistant 
Surveyor  and  Waterworks  Engineer.     Age  to  be  not  less  than 
twenty-one  nor  more  than  thirty  years. 

Sealed  applications,  in  candidates' own  handwriting,  giving 
full  particulars  of  previous  employment  and  experience, 
stating  age,  salary  required, and  the  earliest  date  on  which  ho 
could  enter  upon  his  duties,  and  accompanied  by  copies  by  not 
more  than  three  recent  testimonials,  and  endorsed  "  Assistant 
Surveyor,"  to  bo  addressed  to  the  chairman  of  the  Paving  and 
Sewering  Committee,  Town  Hall,  Leek,  not  later  than  Fi-iday, 
the  24th  September  inst. 

(Bv  order) 

C.  HEXSHAW, 
Clerk. 
Town  Hall,  Leek. 

1.5rh  September,  1S97. 


DRAUGHTSilAX  (tempor.uj;  iei[>iir.-J  at  ouce, 
with  experience  of  architectural  and  municipal  works. 
Apply  before  the  22nd  inst.,  in  writing,  stating  ago  and  quali- 
fications, and  enclosing  copies  of  at  least  two  recent  lesti- 
monials  to  the  Surveyor.  Town  Hall,  Old-Btrcet,  E.G. 

RCHffECTU'RAL       DRAUGHTSMAN      of 

general  experience  wanted.  .Salary,  according  to  suita- 
bility. State  experience,  age,  and  salary  wanted,  to  BnrgU. 
Engineer's  Office,  Edinburgh  


TENDERS    WANTED. 


BOROUGH  OF  PLYMOUTH. 
Tenders  are  invited  for  Heating  and  Ventilating  tho 
Municijial  Buildings. 

Specilicution  and  form  of  tindir  may  be  obtained  at  the 
oDico  of  the  undersigned  on  payment  uf  a  deposit  of  2  guineas, 
which  will  be  returned  on  receipt  of  a  huni'i-fidc  tendir. 

Should  the  contracior  withdraw  his  tender,  the  auioiint  of 
deposit  will  be  forfeited  and  the  contractor  will  be  tlcborred 
from  tendering  for  any  further  work  carried  out  under  the 
cor]>oration  for  a  period  of  three  months. 

Sealed  tenders  to  be  delivered  not  later  than  the  22nd  inst. 

Persons  tendering  must  bind  themselves  to  pay  the  standard 
rate  of  wages  and  adopt  the  standard  hours  of  labour  con- 
sidered fair  in  the  district  of  the  three  towns. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

JAMES  PATON, 
Borough  Engineer  and  Surveyor. 
Municipal  Offices. 

September  6,  1897. 


E 


UGDY  URBAN  DISTRICT  COUNCIL. 


Sewage  Farm  Extensions. —  Contract  No.  1. 


TO  CONTRACTORS. 

The  Urban  District  Council  of  Rugby  invite  tenders  for 
the  construction  of  the  following  works  in  one  contract— tii, 
(tt)  Main  Elflnent  Outfall  Sewer  (24-in.  pipes)  from  their  low- 
level  sewage  farm  to  the  river  .Avon;  (h)  Diversion  of  sur- 
face-water drain  near  the  Avon  waterworks. 

The  drawings  can  be  seen,  and  a  copy  of  the  specificBtion, 
bill  of  quantities  and  form  of  tender  obtained,  at  my  office,  on 


GALVANIZED 


IRON 


ALU  Ml  NO- 
FERRIC. 

THE   Preci|3i±£i9^t> 


FRED'^BRABY2(C? 


Q34'i' 


FITZROY  WORKS 
352to3G4  Euston  R? 
TONDQNj 


^M^o, 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE   MARK    63    FORE   STREET,   LONDON,    E.G.,    and    Brandies. 


SOLE    IVIANUFACTURERS: 

PETER  SPENCE  &  SONS, 

LONDON      PLATE -CLASS      INSURANCE 

COMPANY,  Limited. 

Head  Office  :  40  Queen  Victoria  St.,  E.C. 

Glass  of  all  kind',  covori-l  by  tho  Policies  of 

thi-  '  ■-■Til"  l'!V. 

MODERATE  RATES.     PROMPT  REPLACEMENTS. 
SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  com.  m"  lu.    rii-iiiL-iiiM  rot.rr.i,  i  1.  ■- 1  1,' 
SIX  yeftvs  in  discs  ^\  ii'  tv  t.>  t-hitiii  hn-  ;u  iscn.    I 
Applications  for  Agencies  Intllcd.  I 

Liberal    Terms    for     Business    Introduced  I 


BARROW     LIME 

iBIue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMKNT. 

Offices  :    1    St.    Martin'Sf     Leicoat«rw 

^Vork^  ■  It!iiio\v.o;i-S-^  tr,  nr.  I>".iiTl!)«c«  ■  "•.•h, 

JOHN  ELLIS  &  SONS.  Ld. 


.        W^        J.    BILLS      OF      QUANTITIES,     SPECIFICATIONS, 

LV:^i'M^>^i  CONTRACTS,     PLANS, 


|:>1.lUI.TsnKD  OVKlC  UALF  A  CKNTVIIT. 


LITHOGRAPllKD     TN     BEST     STYLK     AND     WITH     NRKAT     KXPEOITION     BY 

PARTRIDGE    &    COOPER, 

.]/,■(  y/rr/.T/.s'  .i.v/»  ^rnvi:yoiis'   i.i iii(".i:.u-iii.i:.-<, 
191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE.  E.C. 

MlilCRAr    DISCOUNTS,  ACCORDIXO  TO  AHH.\XGKMKNT8. 
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THE    SURVEYOR   AND   MUNICIPAL 


[September  17, 1897. 


and  after  the  16tli  inst,,  ou  payment  of  2  guineas,  whicli  will 
be  retnrned  on  receipt  of  a  bona-jide  tender. 

Sealed  tenders,  endorsed  '•  Ontfall  Sewer,"  to  be  sent  to 
Mr.  T.  M.  Wratislaw,  Clerk  to  the  Council,  on  or  before  the 
27th  inst. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 
D.  G.  MACDONALD,  assoc.m  inst.ce., 

Engineer  and  Surveyor. 
Rngby. 

September  8,  1897. 

ODNTY     BOROUGH     OF      WEST      HAM. 


G 


CONTRACT  No.  2. 


TO  BUILDERS. 

The  Council,  acting  as  the  Committee  of  Visitors,  hereby 
iurite  tenders  for  a  further  section  of  the  Foundations,  also 
a  Lodge,  in  connection  with  a  large  Lunatic  Asylum  at  Chad- 
well  Heath,  Ilford,  Essex. 

Plans  and  specification  may  bo  seen,  form  of  tender  and 
further  particulars  obtained,  at  the  oiBce  of  Mr.  Lewis  Angell, 
Borough  Engineer,  Town  Hall,  Stratford,  E.,  on  and  after 
Tuesday,  September  14,  1897,  on  tlie  deposit  of  a  £5  Bank 
of  England  note,  which  will  be  retnrned  on  receipt  of  a  hona- 
fide  tender. 

Tenders,  endorsed  "  Tender  for  Asylum  Foundations,  &c.," 
to  be  sent  to  my  otEce  not  later  than  12  o'clock  on  Tuesday, 
September  28,  1897. 

The  Coimcil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  The  contractor  will  be  required  to  enter  into  a 
bond  with  two  securities  for  the  due  performance  of  the  con- 
tract,  and  no  work  will  be  ordered  under  the  contract  until 
such  bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen   such  rate  of  wages  and  observe  such  hours 


of  labour  as  are  recognised  by  the  workmen's  trades  unions 
and  in  force  at  the  time  of  signing  the  contract.  In  the  event 
of  any  breach  of  such  agreement  the  Council  "will  enforce  the 
penalty  clause  in  its  entirety. 

(By  order  of  the  Council) 

FRED.  E.  HILLEARV, 
Town  Clerk, 
Clerk  to  the  Committee  of  Visitors. 
Town  Hall,  West  Ham,  E. 

Augnst  30,  1897. 

HULL  CORPORATION  WATERWORKS. 
SPRINGHEAD    PUMPING  STATION. 

The  Corporation  are  prepared  to  receive  designs  and  ten- 
ders for  Two  Sets  of  Engines  and  Pumps,  each  capable  cf 
continuous  pumping  at  the  rate  of  3,500  gallons  per  minnte. 

Copies  of  specification,  forms  of  tender  and  other  particu- 
lars may  be  obtained  of  the  undersigned  on  payment  of  £2, 
which  will  be  returned  on  receipt  of  a  bond-Jide  tender ;  chequ^^s 
and  postal  orders  to  be  made  payable  to  Thos.  G.  Milner,  City 
Treasurer. 

Designs  and  tenders,  endorsed  "  Tender  for  Pumping 
Machinery,"  to  be  addressed  to  the  Chairman,  Waterworks 
Committee,  and  delivered  at  the  Town  Clerk's  office,  before 
noon  on  7th  October,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

F.  J.  BANCROFT, 

Waterworks  Engineer. 

Towni  Hall,  Hull. 
18th  August,  1897. 

URAL  DISTRICT  COUNCIL  OF  CHAILEY. 


E 


SEWERAGE    WORKS. 


VILLAGE  OF  NEWICK. 
The  above  Council  are  prepared  to  receive  tenders  as  fol- 
lows— viz..  1.  For  the  Construction  of  Sewerage  and  Sewage 


Est.ibliELc.l        I       UEMDV     rniUm  l  V     a     m       l       Sc-venMedalsfor 
Over  7U  YiMi-i.      |       nCilnl      UUnULLl       &     UUo     I    Sanitarv Appliances 

Head  Office  &  Sbow  Rooms :  42.  42a,  42li  HAMPSTEAD  ROAD,  LONDON.  N.W. 

Brancli  Establishment — 120  Kentish  Town  Road.  Lonilon,  N.W.    Factory  and  Waiehouses— 
Tolmers  Square,  London,  N.AV. 

New  and  enlarged  ndition  of 
our  General  Catalogue,  containing 
200  pages  and  between  2,000  and 
3,000  illustrations  of  every  re- 
quirement for  the  Building  Trade, 
now  ready,  and  will  ho  forwarded 
post    free    on    receipt    of    Trade 

Card. 

AH  Estimates  free. 
Telegraphic  Address  :  "Conollj',  London." 


The   "Tolmer"  Cast-iron   Plunge  Path, 

Combined  witli    Fittings   and    Polisiied 
Maliogany  or  Wa  nut  Capi^ng. 


illustrated  Sheet  (/  Baths  nnd  Appliances  Kree  on  A  plication. 


CROGQOiy  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  EBON  OR  STEEL 


E.<tiinafe!t     Given    for    ail     l^inds    of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUFACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16    Upper    Thames    Street,    LONDON, 

And     at     LIVERPOOL     and     GLASGOW. 


E.C., 


THE    PASTEUR  (chamberland)  FILTER. 

[1]  Prevents  TYPHOID  FEVER.  CHOLERA,  and  all  water-borne  diseases.  [21  Is  the  ONLY  FILTER  which  does  so. 

mm  TO  WORK  Willi  or  without  Pressure,  and  to  give  any  required  output.  FiLTRrTioN^-Sr''ial"vIL°;  il™'?^^*"^   "^'   '=^''*''*'"'^'*^ 

•■A  REAL  PREVENTATIVE  OF  WATER-BORNE  DISEASE." 

—  Lancet. 

Professor  Sir  HENRY  B.  ROSCOE.  Ph.D..  F  U.S.,  sais:- 
"  Ordinary  Filters  are  no  good  at  all;  the  only  filter  that  protects 
the  water^rinker  from  the  gernis  is  the  Pasteur  filter." 

"THE  ONLY  FILTER  THE  PROFESSION  CAN  RECOM- 
MEND."—//cspiteZ. 

The  B,itish  Medical  Journal  s.avs:-"THE  PRESENT  STATE 
OF  THINGS  IS  A  PUBLIC  DANGER,  AND  HAS  TO  ANSWER 
FOR  THE  LOSS   OF  MANY   LIVES." 

Professor  E.  RAY  LANKESTEli.  F.R.S.,  says  :— '•  Ordinary 
domestic  filters  are  worse  than  useless."  . 

'■At  Liicknow  barracks  an  epidemic  of  cholera  occurred  m 
August.  l.'SH,  143  were  attacked  out  of  643  in  six  weeks,  and  ilO  died. 
On  official  investigation  it  was  found  to  have  been  caused  bj'  the 
use  of  an  ordinary  filter." — Tinie.^ 'f  India. 

"  Wherever  the  Pasteur  Filter  has  been  applied  typhoul  fevr 
has  disappeared. "-M.  DE  FREYCINET,  Minister  of  War(FranceV 
"  At  Dinan  barracks  834  cases  of  typhoid  fever  occurred  in  th. 
three  years  before  Pasteur  Filters  were  used;  seven  cases  only  >u  tba 
following  four  year3."-General  ZURLINDKN,  Minister  of  \\ai 
(France). 

Note. -THE  PASTEUR  FILTER  IS  APPLIED  TO  L'.iO.OOO 

QUARTERS  OF  THK  FRENCH  ARMY.  " 

The  results  of  practical  use  of  PASTEUK  and  ether  tillers  appear  itt 
GoiTrnmint-indotlier  reports,  which  can  t>eqn(.I,'<l  on  appHealiou, 


Nos.  21tit216.«.  Tap  Filter 
with  Earthnwr.  or  Crystal 
Reservoir.  From  31  6eaeh, 


Table  Filter, 

.No,  L'OL', 

From  31  6, 


Non-Pressure  Cistern  Filter 

No,  ai'8. 
From  99  -  each. 


^ole  Licencees  and  Makers:   #   n5,FBIES  &  SONS,  Ltd.,  147  HOUNDSDITCH,  LONOON,  E.C 


EASTWOOD  &  CO.,  Limited. 

Head    Office:      BELVEDERE     ROAD,    LAIMBETH,     S  E.  ^^ 

BRICKS.   LIME.    CEMENT. 


In  any  Quantities.         For  Prices  apply  to  above  address. 


Septkmbkb  17,  1897.] 


AND   COUNTY    ENGINEER. 
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Disposal    Works,   includiug   Flusliing  CliamborB,   Sorceuing 
Tank,  &o.     2.   For  the  supply  of  Pipes  only. 

The  drawings  and  spccifiiation  can  be  seen  at  tlio  offices  of 
Messrs.  Powell  &  Co.,  in  Lcwok.  and  from  whom  copies  of  the 
bills  of  quantities,  sclicduloK  of  jirices  and  forms  of  tender 
can  bo  obtained  on  the  payment  of  the  sam  of  £1,  which  will 
be  returned  on  receijit  of  a  boni'i-Jidc  tender,  with  schedule 
and  bill  of  cpiantities  duly  jiriced. 

Tenders,  each  endorsed  "  Tender  for  Sowerajjo  Works," 
must  be  delivered  at  my  ollice,  in  Lewos,  on  or  Ijcforo  'I'ues- 
day,  the  5tli  day  of  October  no.\t. 

No  tender  will  be  considered  uidi<8S  it  is  in  the  form  pro- 
vided by  the  Couneil,  who  do  not  bind  themselves  to  accejit 
tho  lowest  or  any  tender. 

(Bv  orilir  of  the  said   Council) 

J.  MILES, 

Clerk. 
173  lliKh-stroet,  Lewes.  Snssex. 

8th  September,  1897. ^ 

COUNTY  BOROUGH  OF  MIDDLESBROUGH. 
TRAMWAYS  KECOXSTRUCTION. 

Tho  Streets  Committee  are  prepared  to  receive  tenders  for 
the  I'avinj;  of  the  following  streets  : — 

Section  No.  1.—  Ferry -road,  Durham-street,  Cleveland-street, 
Qncen's-square,  Albert-bridge,  Exchange-placo  and  Zetland- 
road. 

Section  No.  2. — Albert-roail  from  Wilson-street  to  Grange- 
road,  and  Grange-road  from  Albert-road  to  Lintliorpe-road. 

SectiotiNo.S. — Linthorpc-road  from  Grango-road  to  Devon- 
shire-road. 

Section  No.  4. — Marton-road  from  Brchange-place  to  Cor- 
)ioration-road,  and  Corporation-road  from  Marton-road  to 
liintlinrpc-road. 


Section  No.  5. — Newport -road  from  Linthorpc-road  to  the 
borough  boundary  near  Ayresome-road. 

.Vlso  for  forming  with  Tar  Macadam  tho  following: — 

Section  No.  6. — Linthorpe-avcnnc  and  Linthorpe-crencent 
from  Devonshire-road  to  Koman-road. 

Plans  and  spocilications  may  lie  seen  and  quantities  ob- 
tained at  the  office  of  Mr.  Frank  Baker,  c.K.,  Borough  Engi- 
neer, Municipal  Huildings,  Middlesbrough,  on  payment  of  ] 
guinea,  which  will  be  returned  on  receipt  of  a  hiin(Ufidc  tender, 
with  the  bills  of  cpiantitios  fully  priced  out  and  schedule  of 
prices  duly  lilled  up. 

Sealed  tenders  for  each  separate  section  are  to  be  delivered 
at  tho  Town  Clerk's  office  not,  later  than  10  a.m.  on  Satur- 
day, Octiiber  2,  1897,  endorsed  "  Tender  for  Section  No.  .  .  ." 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

(By  order) 
FEANK  BAKER,  c.e.,  f.g.s., 

Borough  Engineer. 

Municipal  Buildings. 
September  14,  1897.  

CITY  AND  COUNTY  OF  KINGSTON-UPON- 
HULL. 
ELECTRIC  TRAMWAYS. 
The   Corporation   of  the  above  city  invite  tenders  for  the 
Eloctrieiil   Etpiipment  of  their  Tramways,  to  the  extent  of 
about  9  miles  double  track  and  J  mile  single  track. 

It  will  bo  open  to  contractors  to  submit  tenders  for  various 
systems,  and  tho  contract,  which  will  not  be  divided,  will 
include  Engines  and  Generators,  Switch-boards,  Feeders,  Poles, 
Brackets,  Trolley  Wire,  Rail  Bonding,  and  all  Accessories  j 
also  tho  first  instabnent  nf  Cars  (liftccn  Motor  Cars  and  iivc 
Trailers). 


IIVi:¥>ROYED 


DRAIN^         CLINOIVIETER. 

THIS  Drain  Clinnnu:tor,  which  is  a  thorfnighly  wfll-rnndi- an<1  rdiahls 
instrunient.  is  int^'nded  for  the  use  of  Builders,  Medical  Oflicers  of 
Health,  Sanitary  Inspectors  and  others  for  teatingthe  slope  of  drain  ftipes. 
The  arc  is  tixeil  at  the  extreme  end  of  the  Cliuomeler  wi  as  toHllow  of  a 
close  reading;  and  distinct  j;raduation,  and  is  divided  on  nne  edge  todPKre«s 
and  quarter  degrees,  and  on  the  other  edge  to  gradients  of  1  in  20,  1  in  30.  1 
in  4a.  1  in  .=>0,  1  in  tyj.  1  in  70  and  1  in  80. 

The  adjustment  is  by  means  of  a  nut  and  bolt,  working  against  a  spiral 
spring.    Tin-  "  Buhhte  "  is  ground  and  divided. 

Tlic  Clinometer  is  raade  of  teak  and  nicely  finished,  and  tneasuret 
12.' x2^  xl-ins. 

Magnetic  Compass  extra  2s.  6d. 


PRICE:- With  Elcctrum  Fittings.  £1  75.  6d.J    'Wiih  Brass  Fittings,  "£1  2s.  6d,;    Wit 

A    C('it^ph:U:    Uhistratr,/    Cntal'iju^   nf    f)rr!W*>i<;  iiroi   .Survr'/ini!    Tn.'iifru.'»eiits    n-iU    '■--   :  _  . 

Sole  Iflaker  ~W.  H.  HARLING,  Mathematical  brawing  dt  Surveying  Instrument  Manufacturer,  47  FinWbury  Pavement,  LgnUon,  E.Gi 

LEEDS  FIRECLAY  COMPY.  LTD 

SO      ~BJ^lEijl^     I^O^W",      LEEDS. 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Batiis,  &c. 
THURSTONLAND    RED    FACING    BRIGKSi 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,   Wonship 
Street    E.C.  ;   i6  Charterhouse  Street   EC;  and  Somers  Town  Goods  Station.  Euston  Rd.,' N.W. 


'SB     i».iA.TD3E:»rrr 


WASTE-WATER  CLOSET. 


Toloprams 
'Sanitation,  Wolverhampton.' 


"Automatic  in  Action." 

Seven  Gold,  Silver  and  Bronze  Medals.  Two  Sanitary  Institute  Awards. 


Telephone 
7255. 


THE  STAFFORD  CLOSET-Singlc  Closet. 


1894.  -Ariunl  le.st  of  tin.-  rktsci  was  made  by  the  StafTonl  CorF«'miion.  Tliroe  K'*i-knoiv7i 
Inventors  comiwtcd,  but  Da.y*S  Patent  was  admirtod  to  W  the  mof^x  Mniplc  in  conVnictmn  nvn\ 
efTectivo  in  its  working,  imd,  snhjcct  to  the  iij)provnI  of  the  LocJiI  liuvormnonL  Bt»«rii  t^inotionniK  tho 
.•-fw'iik'e  Hclieine.  it  wiig  (Iccided  tlmi  this  type  (Day's)  of  Cloi*ct  lK»  tho  one  adopted. 

1897.  — Kiirl  her  tc(*ts  wore  nmde  hy  l-ho  StnfTonl  CoriKHTition,  when  some  uine  luventunt  ooDipol^d, 
)Mit  Day's  Patent  wha  Iho  tmo  which  found  uioiii  favour,  and  il  wua  uuauiuiou&ly  decided  lo  adopt  u. 
A  iMMtiin.L  «(uj  cnt<>red  with  the  Inventor  (Mr.  J.  Div)  for  sniiplics  RccortUnjjly,  to  tho  entire  oxchiiiion  of 
nil  otherH. 

iV,//.— Tliib  Ty|)c  of  Clo«et  is  n<lmitlod  \o  l>e  tho  niOHt  Ninitnry,  phnpio  (\nd  effectual. 

HIGHEST  and  ONLY  AWARD  for  Wasto-Wator  Closets,  Sanitary  Health  Exhibition, 

>icid  at  Liverpool,  1894,  and   Ncwcastlc-on-Tync,  1896,  aRainst  all  competitors. 

.V.;.-.       N,i    .illn-r    WnM.   -W^iI.T    fl, .-,■!-    liuM-    -..HT,  ,-dr,i     ii,    J■^^u,^^J    n,.  -•    .liM, !!,■■■     ■    -. 

Afifil^    for     P:»rticu/:irs     to 

DAY'S  AUTOMATIC  WASTE-WATER   CLOSET  COMPANY, 

Alamil'actiirer.s  of  Saiiitarv   Ware,  \\  liitc  (ila/e  and  other  KOod.<, 

Works  and    Dopot     STAFFORD    STREET    .ind    WILSON    STREET,  .  uiai  tfrnu  a  i/IDTnM       CT/irre 
Oftloo   and    Show-Rooms     12    LICHFIELD    STREET,  ,  ITULT  ttt  HH  lYir  I  UM,    alA^^a, 
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It  is  expected  that  the  specification,  lithographed  plans  of 
the  routes,  and  other  particulars,  will  be  ready  for  issue  early 
in  September,  and  copies,  when  ready,  may  be  obtained  from 
the  City  Engineer,  Hull,  by  persons  proposing  to  tender  upon 
payment  of  a  deposit  of  £10,  which  will  be  refunded  upon 
receipt  of  a  honh-fide  tender  and  return  of  the  papers  and 
plans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thoa.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Equipment,"  are 
to  be  addressed  to  the  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  office,  Hull,  before  noon 
on  Friday,  5th  November,  1897. 

The  Corjioration  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

(By  order) 
A.  E.   WHITE,  City  Engineer. 
A.  S.  BARNARD,  City  Electrical  Engineer. 

Town  Hall,  Hull. 
26th  Angnst,  1897. 

CITY  AND  COUNTY  OF  KINGSTON-tJPON- 
HULL. 
TO  TIMBER  MERCHANTS  AND  OTHERS. 
The  Corporation  are  prepared  to  receive  tenders  for : — 

1,  The  supply  of  about  6,300,000  Australian   Hard  Wood 

Paving  Blocks,  3  in.  by  9  in.  by  4^  in.  deep;  or 

2,  An  equivalent  quantity  of  Planks,  say  8,400  loads ;  and 

3,  Separate  tenders  for  Sawing  the  Planks  into  blocks. 
Forms  of  tender  and  other  particulars  may  be  obtained  of 

the  City  Engineer. 

Tenders,  endorsed  "  Tender  for  Hard  Wood,"  are  to  be  ad- 
dressed to  the  Chairman  of  the  Works  Committee,  and  to  be 
delivered  at  the  Town  Clerk's  office,  Hull,  before  noon  on 
Friday,  tlie  1st  October,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender,  and  reserve  to  themselves  the  right  to  accept 
tenders  for  only  a  portion   of  the  timber,  and  to  divide  the 
contract  between  two  or  more  firms. 
(By  order) 

A.  E.  WHITE, 

City  Engineer. 
Town  Hall,  Hull. 

September  1,  1897. 


GLOUCESTER  RURAL  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
The  above  Council  invite  tenders  for  laying  about  6,000 
yards  of  Stoneware  Pipe  Sewers,  18  in.,  15  in.,  12  in.  and  9  in., 
with  manholes,  ventilators  and  other  works,  in  parishes  of 
Wotton  Saint  Mary  (Williout)  and  Longford,  in  accordance 
with  plans  and  specifications  prepared  by  Mr.  J.  Fletcher 
Trew,  C.E.,  County  Chambers,  Gloucester. 

Quantities  will   be  supplied  on  deposit  of  1  guinea,  which 
will  be  returned  on  receipt  of  a  bona-fide  tender. 

The  tenders  are  to  be  sealed  up  and  delivered  to  the  under- 
signed not  later  than  September  25th  inst. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

L.  E.  H.  MAYER, 
Clerk  to  the  Gloucester  District  Coxtncil, 

Great  Western-road,  Gloucester. 

1st  September,  1897. 


E 


PSOM  RURAL  DISTRICT  COUNCIL. 


PRIVATE  STREET  IMPROVEMENTS. 


TO  ROAD  CONTRACTORS. 

The  Epson  Rural  District  Council  are  prepared  to  receive 
tenders  for  Making-np  the  Longfellow  and  Lincoln  I'oads,  in 
the  parish  of  Cheam. 

The  plan  and  specification  of  the  work  and  form  of  contract 
may  be  seen  at  the  office  of  their  Surveyor,  Mr.  H.  D.  Searles- 
Wood,  F.B.I. B. A.,  157  Wool  Exchange,  Coleman-strect,  E.G., 
on  or  before  the  14th  September  next,  where  printed  forms 
of  tender  and  otlicr  particulars  may  be  oljtained. 

The  tenders  must  be  on  the  forms  issued  by  the  council, 
enclosed  in  an  envelope,  sealed,  and  endorsed  "Tender  for 
Longfellow  and  Lincoln  roads,"  and  must  be  delivered  on 
or  before  4  o'clock  p.m.  of  Tuesday,  the  14th  September  next, 
at  my  office. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tenders. 

(By  order) 

W.  O.  READER, 

Lonsdale,  Epsom.  Clerk. 

25th  August,  1897. 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,    Santfiles    and    Full    Parficulnrs    free    on    application    to — 

&  C?0.,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KIRKINTILLOCH,    near     GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2/> 

40  by  27 „         3/- 

53  by  31 „  4:/- 

Copiesinone  sheet  fiOh\i'if),hy  arrangement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1/6 

40  by  27 „       2e 

53  by  31 „      3e 

J.  HALDEN&CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


.^*    '    ""%. 


% 


FIRE 


^LONDON  &  ^ 
LANCASHIREy 


Subscribed  Capital  -  £2,127,500. 


Head  Offices 


i  45  1 
I  731 


DALE  STREET,  LIVERPOOL, 
J  TO  76  XING  WILLIAM  STREET,  LONDON. 

Liberal  Commission  allow<'d  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  introduction  of 
Busiuess. 


C.WOOLLISCROFT  &SoN, 


LTD. 


STAFFS 


FLOORS, 


pplication. 


TO     LET. 


NINETEEN    MEDALS. 


CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


w 


wr 


i«^m:,     ^yy^ooLLAivis     &     co.. 


ORIGINAL  MAKKRS  OF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address :  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Special   Terms  for  Eximrt.  Of  nil   Dccnralnrs. 


September  17, 1897.] 


AND   COUNTY   ENGINEER. 
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CLACTON      (ESSEX)      URBAN    DISTRICT 
COUNCIL. 

Tondora  ara  invited  for  Paving  and  MakiiiR-np  Granville- 
nmd,  Harold-road,  Alexandria-rond,  St.  Ann's-mad,  St.  Mary'a- 
road,  Castlc-road  and  Mapdal en-road,  in  the  Urban  District 
of  Clacton. 

The  drawings  and  specifications  may  bo  seen,  and  copies  of 
the  qnaiitities  obtained,  on  application  to  Mr.  -V.  R.  Robin- 
son, Surveyor  t5  the  Council,  at  his  office.  Town  Hall  Build- 
ings, C!actou-on-Sea. 

The  sum  of  1  guinea  will  bo  charged  for  the  qnantities  for 
each  road,  which  will  bo  rotnmod  on  receipt  of  a  bon/i-fide 
tender. 

Tenders,  sealed  and  endorsed,  must  be  on  the  proscribed 
form,  and  delivered  to  the  nndersigned,  Clerk  to  the  Urban 
District  Council,  on  or  before  -l  o'clock  Wednesday,  15th 
September  ne.xt. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

A.  R.  CHAMBERLAYNE, 

Clacton-on.Sea.                                                              Clerk. 
23rd  Augnst,  1897^ 


B 


OROUGH  OF  COLNE. 


REFUSE  DFSTRUCTOF,  ^c. 


TO  IRON  POUNDERS. 

The  Health  Committee  of  the  Corporation  of  Coino  invite 
tenders  for  the  Ironfoundersi'  Work  required  in  the  erection 
of  Refuse  Destructor  Bnildini;,  Ae.,  at  the  proposed  Health 
Depot  off  Burnley-road,  which  includes  Iron  Roof,  Fireproof 
Floor,  and  Cast-iron  Tank. 

Drawings  may  bo  seen,  and  specification,  bill  of  quantities 
and  form  of  tender  and  other  information  obtained,  on  appli- 
cation at  my  office. 

Tenders,  endorsed,  "  Tenders  for  Iroufounders'  Work,  Re- 
fuse Destructor,"  and  addressed  to  "  The  Chairman  of  the 
Health  Committee,"  must  be  delivered  here  not  later  than 
Thursday,  the  23rd  inst. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted, 
and  persons  tendering  must  do  so  at  their  own  cost. 
(By  order) 

T.  H.  HARTLEY, 

Borough  Surveyor. 
Town  Hall,  Colne. 

0th  Sppfomhor,  ls;)7. 


w 


REXHAM  RURAL  DISTRICT  COUNCIL. 


TO  COyTRACTORS. 


RUABON  SEWERAGE. 

The  above  Conncil  are  prepared  to  receive  tenders  for  the 
construction  of  Stoneware  and  Cast-iron  Pipe  Sewers,  Man- 
holes, Lampholos,  Flushing  Oiambers,  Ejector  Station, 
Engine  House,  Settling  Tanks,  Filters,  and  the  Laying-out 
of  the  Sewage  Irrigatiim  .\rea  near  Chvt,  together  with  other 
works  in  connection  witli  the  scheme  of  sewerage  and 
sewage  disposal  for  tlio  town  of  RiiaboD. 

Plans  and  detail  drawings  may  lie  seen,  and  specifications 
and  bills  of  tinantitictt  obtaiDcd,  at  the  offices  of  the  Dudur- 
signod,  or  from  the  Engineer,  Mr.  E.  B.  Marten,  m.ikst.c.e., 
Cliurch-stroet  Chambers,  Stourbridge,  on  and  after  Monday, 
the  13th  inst.,  on  payment  of  £.5,  which  will  be  returned 
after  the  receipt  of  a  bond-fide  tender  with  the  schedules 
duly  priced  in. 

Two  sureties  will  bo  required  for  the  duo  performance  of 
the  contract. 

Sealed  tenders,  addressed  to  me,  and  endorsed  "  Tender  for 
Rtiabon  Sewerage,"  are  to  be  delivered  at  my  office  at  or 
before  10  a.m.  on  Wednesday,  the  fith  day  of  October  next. 

The  lowest  or  any  tender  not  necessarily  accepted. 
(Bv  ortler) 

J.  OSWELL  BURY, 

Clerk  to  the  Conncil. 

9  Temple -row,  Wrexham. 

11th  September,  1897. 

ADVERTISEMENTS. 

ADVERTISER  (twenty-one),  well  educated,  with 
good  knowledge  of  surveying  and  road-making,  requires 
situation  as  Surveyor's  Assistant.  Good  testimonials. — Apply 
"  W.  E.,"  office  of  Tbk  Scrvkvob. 

TJ^OR  SALE. — The  goodwill  and  papers  of  an 
-I-  Architect  and  Surveyor,  just  deceased,  at  Knighton. 
Radnorshire.  Excellent  opening  for  beginner  with  small 
capital.  Deceased  held  several  public  appointments. — For 
particulars  apply  to  Mr.  E.  L.  W-ti-i.is,  Solicitor,  Hereford. 

Q^UANTITIES,  &c.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCHIM  &  SON,  20  Far- 
liament-street,  London,  S.W.,  Surveyors'  printers  and  sta- 
tioners. "  Quantity  Surveyors' Tables,"  1897,  6d.;  post,  7d. 
In  leather.  Is.;  post,  Is.  Id. 


THE  NEW  EXPANDED  METAL 


Meshes  from  ith  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  ,',:th  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

importJint  Buildings,  Iwth  llublicanl  PriMiU-,  in  this  i»untry  imd  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with   Expanded 

Mutal  Ijithiiig.     Fireproof,  viriuiii-proof,  and  pntctically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

fur  wnllb  ;ind  c.iliiiK's.  :iUi)  fur  siKspindcd  eiiliiifis.  ornamental  mo.jldings.  cncMing  column* 
j;irdtTS.  .Vo.— no  cracking  or  falling  away  of  plaster  to  be  feare<i. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark- 
able results  and  advant^iges  of  the=e  will  he  lictler  understood  by  perusal  of  tlie  Report 
hereinafter  reft  :ed  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  appUed  to  Ex- 
panded Metal  is  not  liable  to  crack  or  fall  away  tbrough  changes  of  temperature. 


FOR  FENCING-  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

the  Eoyal  Parks,  le.idiug  Kailway  ConiiMniesanJ  laii.l.d  K.tate5  thruunhout  the  Kingdom. 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  l>e  used  where\er  lattice-work  is  requncd.  trom  a  letter-rack  to  a  lift-^ha/t.  f«r  gaiden 
Iwrderlng  and  archways.  Is  highly  onmnicuial  and  exceetliugly  durable,  haviag  no  joints 
to  rust  away. 

Being  expanded  tiy  rapid  machinery,  it  is  considerably  cheaper,  strength  It  strrngtii 

than  any  oilier  de»cri|>l  ion  of  metal  liitl^ice-Mork. 

BRASS,   ALUMINIUM,  or  any  other  ductile  metal  can  bo  expanded,  and 

the  effect  is  very  pleasing,  and  here  again  t*e  alwence  of  joinfi  gives  grrat  atBrabi'lty  to  Iht 
metal,  luid  the  rapidity  of  manufacture  allow  s  of  very  low  prict-s. 


CATALOGUES  AND  PRICE  LISTS  can  be  ol.taimd  on  applicaUon. 
Al.so  e.ipvoi  a  UliPDllT  i-yau  K.MlNlvKTniiM  of  KMUl^KKUSon  Ihe  ute  of  KXPANDbIt 
MKTAI.IN  CDNClUiTH'.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

a-j  urri^n  tiiamj:s  stjieet,  i.ondox,  k.c 

Telegraphic  Address,  "  Distend.  London  "  Works— WEST  HAUTLEPOOL.  Telephone  No.  IS"^ 


332 


THE    SURVEYOR. 


[Septembke  17,  1897. 


AMES   &    CROSTA'S 


SELF-ADJUSTING  PIPE  JOINT 


>• 


^  4*  ^ 

SINGLE    SEAL. 


'"-     % 


DOUBLE    SEAL. 


Section  A-B. 


Section  C-D. 


Section  A-B. 


ADVANTAGES 


1st, 


Perfectly  sound  gas  and  water  tight  joints,  which  will  stand 
pressnre,  can  be  quickly  made  by  ordinary  workmen  under  all 
conditions  with  clay  and  cement,  which  are  tlie  cheapest-and 
most  reliable  jointing  materials. 

2nd. — A  self-adjusting  and  true  alignment  of  the  invert  at  the  joints 
is  insured  and  maintained. 

3rd. — A  tirm  re.st  for  the  Spigot,  which  secures  concentricity  of  the 
Spigot  and  Socket,  i;iviiig  an  eqnal  sealing  space  around  the 
Spigot  and  preventing  obstructive  ledges  at  the  joints,  thus 
maintaining  the  full  capacity  of  the  pipes  and  a  free  flow  for 
tlie  sewage. 

4th. — The  Spigot,  having  a  firm  rest,  cannot  drop,  and  the  pipes 
may  be  walked  upon,  or  subjected  to  pressure  in  filling  up  the 
trenches  before  the  cement  is  set,  without  damaging  the 
joint. 

5th. — Special  construction  of  Socket  and  Rest-Pieces,  which  ensures 
a  true  alignment  of  the  invert  witliont  iin]iaring  the  efficiency 
of  the  joint,  the  rest-pieces  being  entirely  surrounded  by  joint- 
ing materials. 

6th. — A  specially-constructed  Sealing  Chamber,  which  insures  a 
perfect  seal  at  the  seat  of  the  Socket,  :iiiil  prevents  the  dis- 
placed jointing  material  from  eutoriug  tlic  jiipes. 


7th. — Less  supervision  is  needed,  as  careless  or  inexperienced  work- 
men cannot  lay  the  pipes  with  a  defective  invert. 

8th. — There  are  no  composition  rings,  which  increase  the  cost  and 
the  liability  to  damage  in  transit. 

9th. — The  gj'eat  facility  with  which  sound  and  reliable  joints  can  bo 
made  and  a  true  alignment  of  the  invert  insured  by  ordinary 
workmen  fuUj- compensate  for  the  slight  increase  in  the  initial 
cost  over  an  ordinary  pipe ;  thus  all  the  advantages  of  the 
most  expensive  patent  pipe  joints  are  secured  at  practically 
the  same  cost  as  an  ordinary  pipe. 

lOth.*— The  special  double-seal  joint  for  waterlogged  ground  may  be 
made  under  the  most  unfavourable  conditions,  as  the  jointing 
materials  in  the  sealing  chambers  at  the  seat  of  the  Socket 
and  in  the  collar  on  the  Spigot  cannot  get  washed  away. 

11th. — The  pipes  are  made  from  the  very  best  stonewai-e,  will  glazed, 
and  are  made  perfectly  true  in  every  part  by  special  Patented 
Machinery. 

12th. — All  Bends,  Junctions  and  other  Connections  have  additional 
rest-pieces  in  the  Sockets,  so  that  they  can  be  laid  in  any 
position  without  the  trouble  and  annoyance  of  ordering  special 
rights  anil  lefts,  the  rest-pieces  coming  in  the  upper  part  of 
the  Socket;  wlien  laid  may  be  readily  chipped  out  if  it  is 
found  necessary  to  remove  them. 


•♦•♦♦♦•♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦♦ 

FoRTHER  Particulars  and  Prices  can  be  obtained  from — 

AMES,   CROSTA    &    CO.,   Limited, 

Mechanical  and  Sanitary  Engineers,  Manufacturers  and  Merchants  of  Sanitary  Ware, 


Zelefrtipblc  Address:  "AUES,  NOTTIHOMAH.' 
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Minutes  of  Proceedings. 


The  sanitary  condition  of  Poonah 
^!^^  .  has  recently  l)oeii  investiirated  by  an 
army  medical  officer,  who  has  now 
Sanitarian,  issued  a  very  loiip;  report,  which  dis- 
closes such  an  extraordinai-y  state  of 
affairs  that  little  surprise  need  be  felt  that  the 
plagno  took  so  firm  a  hold.  Under  the  present 
municipality,  we  are  told,  the  city  has  fallen  '"  into 
the  groove  and  chaos  of  incompetence,  ineCBciency, 
waste,  absence  of  check,  and  wanton  disregard  of 
public  obligations  towards  the  poorer  class  of  citi- 
zens." As  the  night-soil  has  to  be  removed  in 
carts  through  the  public  thoroughfares  to  the  pou- 
drette  factory,  over  three  miles  from  the  city,  one 
readily  agrees  with  the  statement  in  the  report  that 
it  is  "  important  that  the  carts  should  be  in  first-claes 
working  order,  not  liable  to  break  down,  outwardly 
clean,  and  with  valve  fittings  calculated  to  stop 
effluvia."  This  is  a  description  of  a  state  of  affairs 
exactly  the  opposite  of  that  which  prevails  in 
Poonah.  The  inspector,  Surgeon-Major  Barry,  ex- 
amined the  carts  in  every  depot,  and  found  thsit  not 
one  was  in  working  order.  He  also  mentions  cases 
of  full  carts  breaking  down  in  the  streets  and  being 
allowed  to  remain  for  days  without  removal.  Poonah 
is  described  as  lying  on  a  bed  of  sewage,  owing  to 
neglect  to  empty  cesspools  and  other  causes,  and  the 
surface  gutters  as  a  mere  device  to  hide  filth  ;  rub- 
bish is  not  removed,  bust-bins  being  frequently 
found  overflowing  and  surrounded  by  a  rampart  of 
filth  which  was  not  .removed  for  four  or  five  days 
together;  the  dust-bins  were  not  half  numerous 
enough  ;  and  the  open  places  of  the  city  were  laid 
out  in  filth.  A  strange  feature — if  it  were  other 
than  an  Oriental  city — is  that  the  wealthy  quarters 
are  nearly  as  bad  as  the  poorer  ones,  wealthy  and 
influential  natives  being  seemingly  content  to  live 
among  all  sorts  of  abominations.  Dr.  Barry  has 
seen  the  city  engineer's  men  breaking  open  the 
public  thoroughfares  to  seek  for  an  obstruction  to  a 
drain,  and  not  only  failing  to  dLscover  the  obstruc- 
tion, but  actually  failing  to  find  the  drain  !  Special 
attention  is  given  to  the  revolting  condition  of  a 
particularly  poor  quarter,  in  which  thirty  deaths 
from  plague  occurred  in  a  group  of  fifty- four  houses. 
This  leads  Dr.  Barry  to  a  scathing  condemnation  of 
the  Brahmin  municipal  rccjiiar,  in  the  course  of 
which  ho  points  out  that  the  very  men  who  are  re- 
sponsible for  the  shocking  state  of  affairs  in  Poonah 
are  those  who  recently,  with  shameless  cant  and 
humbug,  called  upon  the  Government  to  have  com- 
passion on  the  poor.  The  niiniicipality  have  made 
an  attempt  to  answer  the  indictment,  but  while 
putting  forward  excuses  for  the  horrible  state  of 
affairs  thej'  practically  admit  the  allegations.  There 
is  no  positive  denial  of  the  statements  of  fact  made 
by  Dr.  Barry,  but  an  attempt  is  made  to  take  shelter 
behind  the  tii  quoqur  argument.  The  poorer  (|uartor 
referred  to  is  admitted  to  be  a  dark  spot,  liut  no 
worse  than  similar  quarters  in  other  cities,  and  we 
are  calmly  told  that  Bombay  has  hor  dark  spots,  and 


also  the  cities  of  England.  The  feebleness  of  the 
reply  only  gives  by  contrast  increased  force  to  the 
statements  of  Dr.  Barry.  The  reply  of  the  munici- 
pality is  accompanied  "by  a  letter  from  two  Maho- 
medan  members,  who  agree  with  the  main  part  of 
the  report  and  advise  the  appointment  of  a  European 
executive  ofllcor  at  the  head  of  municipal  affairs,  as 
in  Bombay.  Judging  from  the  experience  of  this 
unfortunate  city  of  the  plague,  the  Brahmin  as  a 
municipal  administrator  and  a  sanitarian  is  not  a 
success. 

*  *  # 

Municipal   officials    who   are  follow- 
Proposed    ing  the  progress  of  electric  traction  in 
Change      q,ij,  country  and  putting    the  various 
Tramway    ''*'o"''  °^  ^^°  ''"^es  together,  to  enable 
System      *hem  to  form  accurate  conclusions  as  to 
at  future  developments   or  history  in   this 

Blacl<pool.  direction,  cannot  but  bo  interested  in 
the  course  matters  are  taking  at  Black- 
pool. For  twelve  years  now  the  municipal  trams 
there  have  been  worked  on  the  underground  conduit 
system.  With  what  measure  of  success  they  have 
operated  may  bo  gathered  from  the  recommendation 
which  is  now  before  the  town  council,  which  has  in 
view  the  substitution  of  the  overhead  trolley  system 
in  place  of  the  underground  conduit.  What  the 
borough  electrical  engineer's  detailed  reasons  for 
making  this  suggestion  are  wo  are  not  at  the 
moment  in  a  position  to  say;  but,  generally  speaking, 
the  objections  raised  to  the  conduit  system  now 
running  are  that  its  cost  of  maintenance  is  exceed- 
ingly high,  and  that  the  service  is  anything  bat 
reliable.  The  leakage  of  current,  which  is,  of  course, 
a  waste  to  the  generating  department,  and  may  be  a 
source  of  inconvenience  and  probably  of  danger  in 
connection  with  other  underground  work,  is  un- 
reasonably heavy,  the  cost  of  current  so'  wasted 
being  estimated  for  the  past  year  at  something  like 
£700.  The  total  maintenance  cost,  including  this 
£700,  was  for  last  year  £2,4.'5S.  By  adopting  the 
trolley  instead  of  the  conduit,  Mr.  Quin  estimates 
that  the  annual  saving  would  amount  to  something 
like  £1,13S.  Of  course  this  is  only  an  ostim.-ite, 
but  it  is  arrived  at  in  the  following  manner:  Ex- 
penditure involved  in  making  the  conversion  (in- 
cluding £5,000  for  the  line  itself,  £;5,500  for  altera- 
tions to  the  cars,  making  them  suitable  for  overhead 
supply  instead  of  underground,  and  £850  for  con- 
tingencies), £0,400.  If  this  sum  is  reckoned  for 
capital  account,  the  annual  cost  and  interest  on 
sinking  fund,  £i1,1.00,  at  5.,'  per  cent,  will  bo  £5-10; 
maintenance  and  repairs  to  the  overhead  caudnetors 
and  other  work,  £'200;  cleaning  the  rails,  £200; 
thus  making  a  total  of  £1,000,  as  compared  with 
£2,-t38.  It  is  noteworthy  tlmt  for  the  new  line 
nothing  is  calculated  for  lenkago,  and  it  i.s  not  likely 
that  Mr.  Quin  would  propo.so  the  adoption  of  a  sys- 
tem in  which  the  leakage  account  would  be  likely 
to  be  worthy  of  much  consideration.  As  a  matter 
of  fact,  when  the  rails   of  the   trolley  system    are 


334 


THE    SURVEYOR  AND   miNTCIPAL        [skptemb.r  24,  i897. 


pi'operly  protected  and  bunded  the  leakage  to  earth 
is  an  intinitesiinal  quantity;  and  nowadays  all  lines 
put  down  hare,  accoidinor  (o  the  Board  of  Trade 
electric  traction  regulations,  to  be  rendered  as 
efficient  as  possible  in  this  direction,  on  account  of 
the  havoc  which  ciii'rent  leakages  have  wronght  in 
many  parts. 

An  interesting  description  of  filter- 
Sewage  beds  of  moderate  capacity  constrncted 
'^'  in  a""  ^*  ^  town  in  New  Jersey  recently 
Small  Town,  a^ppeared  in  onr  American  contem- 
porary, The  E)iginepring  Becord. 
These  filter-beds  are  constrncted  to  dispose  of  the 
sewage  (about  20,000  gallons  daily)  of  an  improved 
residence  district.  They  have  been  substituted  for 
a  system  in  use  several  years,  which  was  constructed 
at  small  cost,  and  in  which  the  liqnid  was  conveyed 
from  a  receiving  tank — wheie  about  half  its  solid 
matter  was  separated — thi'ongb  500  ft.  of  jointed 
pipe,  discharging  it  finally  into  a  mass  of  broken 
stone  buried  in  the  natural  gravel.  As  it  was  be- 
lieved that  this  arrangement  would  eventually 
become  clogged  up  by  the  accumulation  of  slime, 
sediment,  &c.,  it  was  decided  to  retain  the  old  outlet 
in  case  of  very  severe  winter  weather  and  construct 
new  beds  for  general  use.  There  is  no  doubt  as  to 
the  wisdom  of  retaining  the  old  filter-beds  for  use  in 
case  of  emergency,  the  arrangement  being  practi- 
cally equivalent  to  the  pi'ovision  of  a  duplicate  set 
of  filter-beds.  The  .scheme  has  been  so  designed, 
again,  that  additional  filter-beds  can  be  constructed 
so  as  to  bring  the  total  capacity  up  to  40,000  gallons 
daily,  a  necessary  piecaution  whore  a  rapid  increase 
of  population  is  anticipated.  Continuing  the  de- 
scription, the  sewage  enter.s  the  receiving  tank,  pass- 
ing from  one  chamber  to  the  other  through  openings 
in  the  partition  wall,  deposits  the  coarser  part  of  the 
solid  material  suspended  in  it,  and,  instead  of  flow- 
ing off  as  before  through  a  trench  pipe,  it  rises 
through  a  stand  )iipe,  and  is  discharged  midway 
through  the  top  and  the  bottom  into  an  adjacent 
reservoir,  which,  when  full,  discharges  through  a 
syphon,  thus  intermittently  flooding  the  filter-beds, 
from  which  sub-drains  convey  the  clear  efflaent  to  a 
small  running  stream.  The  reservoir  has  brick 
walls  and  a  concrete  bottom,  and  it  is  covered  by  a 
flat  roof  of  3-in.  flagstones  laid  on  double  rows  of 
3-in.  rolled  steel  beams  that  are  carried  by  steel 
cross  girders.  When  the  sewage  rises  in  the  tank 
to  the  tops  of  the  syphon  (about once  in  twenty-four 
hours),  it  flows  through  its  long  leg,  which  is  scaled 
by  the  back  water  retained  by  the  little  dam  in  the 
bottom  of  the  outlet  chamber,  exhausts  the  air  and 
puts  the  syphon  in  action.  This  empties  the  leser- 
voir  in  about  forty-five  minutes.  The  carrier  pipe 
terminates  in  a  distributing  manhole,  where  the 
sewage  may  be  diverted  into  either  of  the  two  filter- 
beds  at  will.  The  filter-beds  were  made  by  simply 
removing  the  top  soil  and  excavating  and  filling  in 
the  natural  giavel  bank  only  enough  to  make  a  level 
top  service,  and  by  boilding  pnddled  side  embank- 
ments. 

•  *  • 

An    esteemed    correspondent,  a 

Appointment  of     borough    engineer  and    surveyor, 

'    by  the  '^''^  writtcm   to   ns  as  follows  in 

East  Elloe  Rural    leference  to  this  matter:  "1  should 

District  esteem  it  a  favour  if  you  will  allow 

Council.  ino  to  draw  your  attention  and  that 

of  the  public  to  the  most  ridiculous 

advertisement  which  appeared  in  your  paper  of  the 

I7th  inst.     The  East   Elloe    Rural   Ui.strict  Council 

advertise  for  a  surveyor  of  higlivvays,  and  the  person 

appointed  must   be   fully  competent  to   perform   all 

duties  appertaining  to  the  ollice,  to   keep   accounts 

pi'escribed  by  the  Local  Government  Board  and  the 

council,  give  a  gu.arantce  fidelity  bond  for  £100    for 

the  faithful   dischnrgc  of  the  duties,  be  responsible 

for  the  re|)airs  .-md   keeping   in  order  of  everything 

connected  with  a  length  of  ll.">   miles  of  roads,  and 

ranst  devote  his  whole  time   to   the  duties  of  .such 


office,  for  the  sum  of  £62  IDs.  per  annum,  to  include 
all  travelling  expenses.  Such  an  advertisement  or 
appointment,  as  this  is  beyond  all  reason.  Do 
the  Rast  Elloe  Council  know  the  duties  of  a  sur- 
veyor ?  Are  they  a  fit  body  to  look  after  the  in- 
terests of  ratepayers  ?  Do  they  think  that  for  the 
sum  mentioned  they  will  get  a"  competent  surveyor," 
as  they  put  it,  to  undertake  such  a  length  ?  And  do 
they  reflect  that  a  person  is  at  considerable  expense 
and  years  of  work  before  he  is  a  surveyor?  They  can- 
not do  so,  which  proves  their  meanness,  and  such 
cheese-paring  policy  should  be  at  once  put  down. 
The  surveyor  will  rot  he  allowed  any  expenses  for 
travelling.  He  is  to  find  his  own  hor.^e,  which  can- 
not be  kept  for  less  th.in  12s.  per  week,  and  he  is  to 
give  security  for  £100.  This  will  reduce  his  salary 
to  £30  6s.  per  annum,  or  lis.  7|d.  per  week,  or 
something  like  5s.  od.  per  mile  per  annum.  The 
time  has  arrived  when  the  Association  of  Municipal 
and  County  Engineers  should  do  what  they  profess 
— namely,  protect  men  who  have  spent  years  to  make 
themselves  competent.  Can  nothing  be  done  to  ap- 
proach the  Local  Government  Board  in  order  that, 
surveyors  representing  public  authorities  .«honId  be 
protected  both  as  to  position  and  as  to  sufficient  re- 
muneration for  their  services  ?" 


The  question  of  river  pollution  re- 
oflhe  ceived  quite  unusual  attention  at  last 
Riwer  Lea.  week's  congress  of  the  Sanitary  Insti- 
tute, a  special  conference  having  been 
devoted  to  it.  In  the  course  of  the  conference  some 
mention  was  made  of  the  river  Lea,  and  in  this  con- 
nection we  observe  that  the  pollution  of  the  stream 
has  again  been  attracting  serious  attention.  In  a 
report  which  is  about  to  be  presented  to  the  Hackney 
Vestry  by  the  Public  Health  Committee  of  that 
body  it  is  stated  that  the  matter  has  been  under  the 
consideration  of  the  local  authorities  for  some  time 
past.  Samples  of  the  river  water  have  been  taken 
and  analy.sed  from  time  to  time,  and  the  result  of 
these  analyses,  which  have  been  submitted  to  the 
vestry,  show  conclusively,  we  are  tohl,  that  sew- 
age contamination  of  the  river  is  going  on  from  some 
source  or  another.  Copies  of  these  reports  of  analyses 
have  been  forwarded  to  the  Local  Government 
Board,  the  London  County  Council  and  the  Lee  Con- 
servancy Board,  but  beyond  formal  acknowledg- 
ments the  committee  are  unaware  of  any  action 
being  taken  to  remedy  the  existing  state  of  things. 
As  the  steps  yvliich  the  vestry  took  when  the  ques- 
tion was  so  acute  some  years  ago  were  productive  of 
very  good  results,  it  is  felt  that  it  has  again  become 
necessary  that  active  steps  should  be  taken  for  deal- 
ing with  what  the  committee  describe  as  "  this  grow- 
ing evil."  The  Limohouse  and  Poplar  Board  of 
Works  have  expressed  their  willingness  to  join 
Hackney  in  devising  some  scheme  for  dealing  effectu- 
ally with  this  long-standing  nuisance,  and,  with  this 
object  in  view,  a  conference  has  been  arranged  for 
October  13th,  the  following  having  bten  invited  to 
attend  ;  Members  of  Parliament  and  county  coun- 
cillors for  Hackney,  Limehouse,  Poplar  and  Mile 
End  Old  Town,  and  three  delegates  each  from  Essex 
County  Council,  Leyton  Urban  District  Council, 
Walthamstow  Urban  District  Council,  Poplar  and 
Limehouso  Board  of  Works  and  the  Vcstiy  of  Mile 
End  Old  Town. 

#  *  « 

Last  week   we  slated,  among   onr 

Electric        items   of  municipal  neyvs,  that  notice 

at    ^       has  been   received  by  the  Canterbury 

Cantcrltiury.     'f'own     Council     from     the    Imperial 

Electric    Light  and  Power  Company 

that   the   latter  propose  to   apply   for  a   provisional 

order  to  enable  them  to  supply  energy  in  the  town, 

and  that  they  intend  to  petition  the  Boiiid  of  Trade 

to  revoke  the  order  which  the  cerpinatioii  at  present 

possess,  on  the  ground  that  it  has  not  been  made  use 

of  by  that  body.      We  arc  now  informed  on  the  best 

authority  that  the  town   council  have  decided  them- 
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selves  to  carry  ont  tho  eloctnV.  lighting  of  the  city, 
and  that  for  this  pnrposo  a  combineil  si^heme  of 
electric  lighting  and  refuse  destruction  has  been  pie- 
pared  by  the  citj'  snrveyor,  Mr.  A.  H.  Campbell,  in 
conjnnction  with  the  eonsnltinsr  clectricfil  engineer 
to  the  corporation,  Afr.  Robert  Hammond.  A  Local 
(Jovernnient  Board  inquiry  into  the  scheme  has 
already  Ijcen  held,  and  the  decision  of  thedepaif- 
ment  is  now  only  awaited  in  order  to  proceed  with 
the  works.  On  Thursday  the  foundation  stone  of 
tho  new  Beaney  Institute  was  laid  by  the  mayor, 
Mr.  George  Collnrd.  We  ni.ay  have  another  oppor- 
tunity of  referring  to  the  details  of  tho  building, 
which  Ims  been  designed  by  tiic  city  surveyc  r. 

*  •  • 

Hietia'ate  Tholong-talked-of  and  long-deferred 
Arcliway.  reconstruction  of  llighgate  Archway  is 
at  last  to  bo  commenced  at  an  early 
date.  The  work,  which  will  be  carried  out  from  de- 
signs by  Sir  .Vlcxander  Binnie,  engineer  to  the 
London  County  Conncil,  will  corsiat  of  one  great 
span  of  ornamental  iionwork,  on  the  spandrils  of 
which  will  be  displayed  heraldic  shields  bearing  the 
cognisances  of  the  five  authorities  contributing 
towards  the  work.  The  tender  of  Mi:  C.  Wall, 
Chelsea,  at  £2i>,l2G,  has  loen  accepted,  and  two  and 
a  half  years  allowed  for  the  completion  of  the  con- 
tract. The  existing  archway  is  a  solid  stracture  of 
stone  and  brick,  erected  before  iron  and  steel  had 
come  much  into  use  in  connection  with  engineering 
schemes,  [ts  height  from  the  roadway  to  the  crown 
of  the  arch  is  SG  ft.  Being  of  ironwork,  a  feature  C'f 
the  new  archway  will  be  the  lightness  of  its  con- 
struction. In  former  days  the  present  Hi<jhgate 
archwaj'  was  considered  quite  a  remarkablestructure, 
woi'th  going  a  long  waj'  to  sec  ;  but  in  these  days  of 
Tower,  Tay  and  Forth  biidges,  of  Severn  and  fihick- 
wall  tunnel.s,  it  naturally  recedes  into  the  back- 
ground. Still,  it  is  a  somewhat  imposing  strnctnre, 
though  it  cannot  be  said  to  be  beautiful. 

*  *  * 

A   technical   school,  provided   by   the 
MMi5!!i.?ri    Brighton      Corporation     at    a    cost    of 

municipal        nn  I    r  r\r\  ,  » t  ,  i  , 

School.  xii4,U(JU,  was  .started  on  alonday,  though, 
on  account  of  the  institution  not  being 
quite  tiuished  in  all  its  details  there  was  no  cere- 
monial opening,.  It  is  nndeistood,  however,  that 
a  formal  inauguration  will  be  arranged  in  a  few 
months'  time,  when  it  is  hoped  that  the  Duke  and 
Duchess  of  Fife  will  be  able  to  attend.  The  build- 
ing stands  on  a  site  facing  the  public  recreation 
ground  and  within  easy  distance  of  the  railway.  It 
is  expected  that  the  school  will  be  larj^ely  used  by 
students  from  other  parts  of  Sussex,  and  the  object 
of  the  corporatfon  is  to  make  it  a  most  substantial 
addition  to  the  facilities  provided  by  Brighton  as  an 
educational  centre.  It  is  anticipattd  that  the  cost 
of  the  building  and  its  equipment  will  be  covered 
by  the  Government  grants  under  the  local  taxation 
account.  The  building  has  a  frontnge  of  icd  brick 
and  terra-cotta,  and  a  marble  staircase,  the  walls  of 
the  latter  and  of  the  vestibule  being  tilled  with 
panels  of  marble  brought  from  all  pai-ls  of  the  world, 
inscribed  with  their  names  and  their  u.ses  or  defects 
for  building  purposes.  The  designs  for  the  building 
were  prepared  by  Mr.  F.  J.  C.  May,  borough  engineer. 

*  *  • 

We  continue  this  week  our  report  of 
Leeds        *'''*^  proceedings  at  the  recent  Smiitary 
Congress.     Institute  Congress  at  Leeds,  and  it  will 
bo    seen    that   wo   have  completed  our 
account  of  two  of  the  special  t;onferences-  -that  on 
rivers  pollution  and  that  of  the  municipal  andcounty 
engineers.     Tho   prominence   given   to  the   pref-sing 
question   of   the   pollution   of  our    rivers    was   fully 
justilied.      We  have  been  compelled  to  give  some  of 
the  papers  in  a  very  condensed  form,  but  the  address 
of  tho  president,   Alajor   Lamorock   Flower,  and  the 
pajier  contributed  by  Mr.  Middleton,  have  been  given 
at  greater  length,  and  are  certainly  deserving  of  care- 
ful perusal.     As  wo  stale  el.suwheie,  the  proceedings 
at  the  conference  of  municipal  and  i-ounly  engineers 


did  not  reach  the  same  level  of  interest  and  import- 
ance a.1  at  Newcastle  last  year.  Two  of  the  three 
papers,  however^those  of  Mr.  Ma-son  and  Dr. 
Aiiningson — dealt  with  questionsof  great  importance 
to  municipal  engineers,  and  have  therefore  been  re- 
ported somewhat  fully.  The  discussion  which  Mr. 
Mason  was  successlul  in  eliciting  displayed  the 
diversity  of  opinion  which  prevails  in  regard  to  wood 
paving  and  its  sanitary  a-spects.     Oar  report  will  bo 

continued  next  week. 

•  •  • 

Tlie  Local  Government  Board  have 
Powers  of    just  decided  a  question  of  considerable 
Town         importance    affecting    the    rights    and 
County       powers  of  certain  town  councils  in  their 
Council.      relations  to  comity  councils.      Bland- 
ford  Town  Conncil  gave  a  tradesman 
permission  to   bring  out  his  shop  window  over  tho 
pavement  some  15  in.  to  18  in.,  to  bo  in  a  line  with 
like  windows  on  either  side.  The  Dorsetshire  County 
Conncil,  who  contribute  towards  the  maintenance  of 
the  highway,  demanded  that  the  projection  should 
be  put  hack,  as  being  an  encroachment  on  the  public 
footway.     The  town  council  refused  to  comply,  con- 
sidering their  powers  and   rights  in  this   connection 
had  not  been  abrogated  by  alliance  with  the  county 
council  for  the  purposes  of  the  maintenance  of  the 
main  roads.     The   latter  body  fherenpoii   withheld 
the  sum  of  £30,  duo  in  respect  of  the  portion  of  tho 
highway   in  question,    until    tho    window   was  dis- 
placed.    The  result  of  the  dispute  was  an  appeal  to 
the  Local  Government   Board,  who  have  supported 
the  town  council  and  ordered  tho  county   authority 
to  p.ay  the  sam  withheld  and  the  cost  of  the  inqniiy. 
«  *  • 

Mr.  F.  W.  Mager,  surveyor  to  the 
A  Drainage    Dorchester    Rural    District    Council, 

iJ»!If~I^i!,L    writes  as  follows  in  reference  to  cer- 
Information    ....  i-       ,     •  ^      l 

Wanted.  '^'"  information  he  is  anxious  to  ob- 
tain from  the  experience  of  some  of 
his  brother  surveyors:  "I  am  advising  a.s  to  the 
draicage  of  the  local  workhouse,  and  recommend 
that  the  liquid  sewage  (the  closets  being  on  the  dry 
system)  be  applied  by  snb-inigation  to  Iti.")  perches 
of  garden  ground,  which  I  calculate  will  be  amply 
snlficient,  with  drains  2  ft.  (3  in.  deep  and  'J.'j  ft.  apart, 
to  absorb  entirely  about  1,003  gallons  daily.  Tho 
ground  is  a  light  calcareous  loam  with  chalk  snbsoi', 
the  levels  without  further  preparation  admirably 
adapt  themselves  to  ray  purpose,  and  I  have  there- 
fore every  confidence  in  the  success  of  my  scheme, 
but  should  be  glad  of  information  as  to  places  where 
similar  methods  have  been  adopted,  together  with 
results,  both  economic  and  sanitary,  for  the  inform- 
ation of  ray  board."  We  shall  be  glad  to  publish, 
for  the  benefit  of  our  readers  generally,  any  inform- 
ation .sent  either  to  Mr.  Mnger  or  to  ourselves. 

*  •  • 

Private,  as  distinct  from  muni- 
Model  cinal,  enterprise  is  to  be  credited 

Enterprise.  block  of  model  lodging  houses  jet 
erected  in  London.  Wo  refer  to 
the  third  iu  the  series  of  buildings  initiated  by  Lord 
Itowton,  who  still  retains  the  chief  control,  though 
the  enterprise  has  been  made  over  to  a  company.  It 
will  be  remembered  that  the  first  block  w:vs  erected 
at  Vauxhall;  the  second,  which  wius  opened  about 
two  years  ago,  is  situated  in  the  King's  Cross-road  ; 
and  tho  third  and  largest,  which  is  now  approaching 
completion  and  will  probably  bo  opened  this  year, 
ha.s  been  built  in  Newington-bntts,  very  dose  to  .Mr. 
Spnrgeon's  tabeinacle.  Tho  now  building  will  ac- 
commodate about  SOO  persons,  and  is  being  con- 
structed on  much  the  same  lines  :is  the  two  already 
opened,  tho  latter  having  proved  thoroughly  success- 
ful and  given  every  satisfaction  in  regard  to  design. 
One  objection,  however,  has  been  biiinght  against 
them  in  cominon  with  other  model  lodging  houses 
of  the.better  kind — namely,  that  they  are  largely 
palroni.sed  by  a  mach  better  class  of  persona  than 
those  whom  tho  promoters  originally  had  in  view. 
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The  Sanitary  Institute. 

THE  CONGRESS  AT  LEEDS.— II. 


In  our  last  issue  we  reported  the  first  day's  proceedings  of 
the  sixteenth  congress  of  the  Sanitary  Institute,  wliich  was 
held  at  Leeds  last  week.  Wednesday,  the  second  day,  was 
mainly  devoted  to  conferences  on  rivers  pollution,   and  on 


subjects  of  special  interest  to  municipal  representatives, 
medical  officers  of  health,  municipal  and  county  engineers, 
sanitary  inspectors,  and  ladies  associated  with  sanitary 
reform. 


CONFERENCE    ON    RIVERS    POLLUTION. 


The  conference  on  rivers  pollution  was  held  in  the  Crown 
Court  of  the  Town  Hall,  and  was  well  attended.  Major 
Lamorock  Flower,  sanitary  engineer  to  the  Lee  Conservancy 
Board,  was  the  president ;  the  vice-presidents  were  the  Right 
Hon.  Lord  Abinger  (president  of  the  Fisheries  Preservation 
Association),  Alderman  Anderton,  CO.  (West  Riding  Rivers 
Board),  Alderman  C.  Bnrt,  J. P.  (Thames  Conservancy  Board), 
E.  Rider  Cook,  j.p.  (chairman  of  the  Lee  Conservancy  Board), 
Alderman  C.  Milnes  Gaskell  (chairman  of  the  West  Riding 
Rivers  Board),  T.  H.  W.  Idris,  j.p.  (chairman  of  the  Rivers 
Committee  of  the  London  County  Council),  Alderman  W.  H. 
Jessop,  J.p.  (chairman  of  the  Hnddersfield  Health  Committee), 
Sir  V.  H.  B.  Kenneth-Barrington,  M.A.,  Councillor  Knowles 
(West  Riding  Rivers  Board),  R.  A.  Tatton,  m.i.c.e.  (chief  in- 
spector of  the  Mersey  and  Irwell  Joint  Committee),  and  J. 
Willis  Bund  (chairman  of  the  River  Severn  Conservancy 
Board).  The  secretaries  were  W.  Arnold  Evans,  m.d.  (Brad- 
ford), and  H.  Maclean  Wilson,  m.d.,  b.sc.  (Wakefield) ;  and 
the  recording  secretary  was  W.  Colliugridge,  M.A.,  m.d. 

THE  PRESIDENT'S  ADDRESS. 
In  the  opening  of  his  addi'ess  Major  Flower  hoped  that 
some  practical  and  useful  results  would  follow  their  considera- 
tion of  a  subject  which  was  by  no  means  an  unimportant 
branch  of  sanitation.  They  lived  in  a  practical  age,  when 
the  general  endeavom-  seemed  to  be  to  get  the  greatest 
amount  of  efficiency  at  the  lowest  possible  cost ;  and  in  carry- 
ing out  a  great  public  good  they  must  try  to  conserve  as 
much  as  possible  the  private  interests  affected,  for  while 
they  looked  after  public  health  they  ninst  not  neglect  their 
trade.     Referring  first  to 

WATERSHEDS    AS    ADMINISTRATIVE    AREAS, 

Major  Flower  proceeded  as  follows;  When, forty  years  ago, 
the  apostle  of  sanitation,  the  late  Sir  Edwin  Chadwick,  k.c.b., 
presented  me  with  copies  of  the  reports  of  the  first  Board  of 
Health,  I  little  thought  that  I  was  destined  for  the  unique 
position  which  I  occupy — of  being  the  first-appointed,  and 
then  the  only,  officer  in  the  kingdom  in  charge  of  a  watershed 
area  for  the  purposes  of  sanitation.  The  Loe  Conservancy 
Board,  wliom  I  have  had  the  honour  to  serve  for  upwards  of 
twenty-six  years,  is  the  senior  body  of  conservators  in  the 
realm,  and  dates  its  origin  from  the  reign  of  King  Henry  VI., 
A.D.  1424 ;  by  the  Lee  Conservancy  Act,  1868,  it  was 
charged  with  the  duty  of  preserving  the  purity  of  water  of 
the  river  Lee  and  its  tributaries,  in  addition  to  its  somewhat 
limited  functions  of  preserving  and  keeping  open  the  naviga- 
tion of  the  river  from  Hertford  to  the  Thames.  This  gave 
the  conservators  control  over  the  entire  watershed — an  area 
of  about  600  square  miles — from  which  a  considerable  pro- 
portion of  the  London  water  supply  is  drami ;  and  they  consti- 
tute the  first  public  body  in  the  kingdom  having  charge  of 
the  whole  catchment  area  of  a  river. 

This  fact  first  impressed  me  with  tlie  notion  that  the 
formation  of  similarly  constituted  authorities  over  the  entire 
kingdom  would  be  valuable  as  a  means  to  the  desired  end  of 
purifying  our  rivers.  This  I  set  forth  in  a  paper  which,  as  a 
member,  I  read  at  the  conference  on  lionlth  .iiid  sewage  of 
towns  at  the  Society  of  Arts  in  May,  1876,  in  these  words  : 
"  If  we  are  to  have  our  rivers  purified,  the  whole  country 
should  be  mapped  out  into  districts,  each  under  a  competent 
sanitary  officer  who  sliould  have  large  powers,  under  conser- 
vancy boards  formed  to  legalise  his  acts."  This  fact  becomes 
still  more  firmly  established  as  years  of  experience  pass  on. 
I  submit  that  the  watershed  line  is  the  proper  boundary  of 
such  districts;  the  idea  is  slowly  but  surely  developing,  and 
the  reason  why  I  say  the  bound.ary  of  such  jurisdiction  should 
be  the  watershed  is,  that  often  in  the  npper  tributaries  of  a 
main  river  most  dangerous  pollutions  exist,  such  as  ditches 
into  which  the  refuse  of  villages  and  large  residences  passes, 
often  containing  pollution  from  trade  refuse,  whicli  refuse 
decomposes  and  is  ready  to  be  washed  forward  to  the  main 
stream  by  the  next  heavy  rainfall. 

IMPERFECTIONS    OK    TliK    LAW. 

As  one  outcome  of  the  recommendations  of  the  last  Royal 
Commission  on  London  Water  Supply  in  18il2,  at  which  I  was 
a  witness,  the  conser\'ators  of  the  river  Thames  liave  had 
their  jurisdiction  extended  to  the  whole  wat(U'slii'd,  after  for 
many  years  being  only  in  charge  of  a  limited  area  of  country 
on  either  side  of  the  b,anks  of  their  main    river. 

It  would  be  interesting  to  learn  how  prevention  of  pollution 
is  managed  in  this  large  watershed.  \Vo  have  recently  heard 
much  of  the  condition  of  the  river  Brent,  one  of  its  tributary 
streams,  and  apparently  much  friction  between  the  local 
authorities;  action  of  the  Middlesex  County  Conncil ;  the 
Local  Government  Board  ;  and   idtimatoly  ([uestions  in   the 


House  of  Commons.  This  leads  me  to  speak  of  the  manifest 
imperfection  of  the  law  in  respect  to  pollution  of  rivers.  I 
think  it  well  to  put  this  in  the  forefront ;  and,  in  as  few  words 
as  possible,  will  call  the  torchlight  of  histor'y  to  our  aid  in 
considering  it. 

I  find  from  "  Hansard  "  that  the  first  practical  movement 
towards  the  end  came  about  when  an  attempt  was  made  in 
1885  to  get  a  clause  in  the  "  Nuisances  Removal  Bill  "  ex- 
tended so  as  to  include  all  manufacturing  refuse  of  a  foul  and 
poisonous  nature.  The  clause  in  question  proposed  to  impose 
a  penalty  of  £200  for  discharging  gas  refuse  only  into  the 
rivers  ;  the  attempt  was  not  successful.  In  1861  a  number 
of  noblemen  and  gentlemen  associated  themselves  together, 
under  the  name  of  the  "  Fisheries  Preservation  Association," 
for  the  pni'pose  of  obtaining  an  enactment  against  "  the 
poisoning  and  polluting  of  rivers,"  and  it  was  due  to  the  exer- 
tions of  this  body  mainly  that  "The  Salmon  Fishery  Act  for 
England  and  Wales  "  was  obtained  in  that  year.  The  work 
of  the  Fisheries  Preservation  Association  is  still  carried  on, 
and  the  action  of  tliis  body,  on  the  council  of  which  I  have 
the  honour  to  be  and  whose  president  is  one  of  the  vice- 
presidents  of  this  conference,  has  been  of  great  service  in 
protecting  streams  from  pollution. 

I  find  that  so  late  as  1892,  and  at  my  suggestion,  a  letter 
was  addressed  to  each  county  council  soliciting  them  to 
appoint  sub-committees  in  their  respective  districts  to  take 
charge  of  the  streams,  and  pointing  out  that  in  cases  where 
water  flowing  down  was  received  in  an  impure  state  from  the 
boundary  which  was  controlled  by  another  county  council  the 
councils  thereby  affected  should  form  watershed  boards, 
which  would  have  charge  of  the  entire  water-producing  area. 
This  would  not  create  any  new  authority,  and  it  was  suggested 
that  the  united  action  of  the  county  councils  could  not  fail  to 
result  in  securing  a  better  preservation  of  the  purity  of  our 
rivers.  It  is  interesting  to  note  that  very  satisfactory  replies 
were  received  to  these  recommendations,  and  in  several  in- 
stances progress  was  made  in  the  direction  indicated.  I  note 
that  in  1884  and  in  1892,  in  view  of  a  visitation  of  cholera,  I 
addressed  letters  to  all  the  officials  of  sanitary  authorities  in 
the  Lee  watershed,  asking  them  to  be  vigilant  in  keeping 
detail  pollutions  out  of  the  streams  ;  this  was  nobly  responded 
to,  and  much  pollution  abated. 

But  to  proceed  in  proper  order  with  our  historical  facts. 
In  1862  cholera  appeared  in  China,  and  the  fear  of  its  reach- 
ing Europe  caiised  public  attention  to  be  directed  to  the  im- 
purity to  the  air  caused  by  alkali  works  and  to  the  water  by 
river  pollution.  To  use  the  words  of  a  daily  paper  of  the 
period,  "  Asiatic  cholera,  with  all  its  horrors,  appeared  as  a 
terrible  hut  wholesome  monitor  to  teach  the  people  respect  for  the 
laws  of  health,  and  to  terrify  England  into  the  essentials  of 
public  cleanliness."  A  dread  was  established,  and  for  a  while 
sanitarians  were  to  the  fore.  In  18(53  the  Alkali  Act  was 
passed,  pollution  of  the  atmosphere  was  abated  to  a  certain 
extent,  but  no  action  was  taken  as  to'the  purification  of  the 
water.  In  1864  and  1865  two  Bills  were  introduced  into 
Parliament — first,  one  for  Scotland,  and  then  one  for  England. 
The  outcome  was  the  appointment  of  two  royal  commissions, 
who  issued  com])rehensive  reports.  The  commissioners  found 
that  river  pollution  was  rampant,  the  beauty  and  usefulness 
of  almost  every  stream  in  the  kingdom  was  destroyed  and 
converted  from  an  effectual  agent  into  a  pestilential 
poisonous  nuisance.  Remedies  were  suggested  by  the  com- 
missioners, and  they  also  stated  as  their  opinion  that  the 
adoption  of  the  remedies  proposed  could  not  inflict  injury 
upon  themselves.  I  think  we  may  take  it  as  a  fact  that  there 
is  not  a  single  pollution  for  which  there  is  not  a  remedy, 
which,  in  many  cases,  would  benefit  the  manufacturers.  If 
not  already  shown,  chemical  science  is  sure  to  find  out  some 
means  of  purifying  or  cleaning  effluents  from  factories  which 
will  be  effective  and  remunerative,  and  if  manufacturers 
ceased  to  discharge  refuse  into  the  sewers  the  treatment  of 
sewage  at  the  outfall  would  be  rendered  less  difficult.  At 
present  sewage,  to  use  the  words  of  the  late  Dr.  Tidy,  is  a 
complex  fluid — very  complei\ 

A  river  pollution  Bill  was  introduced  into  the  House  of 
Lords  in  1873;  following  this  came  objections  from  a  section 
of  manufacturers.  But,  looking  to  the  gravity  of  llu'  evil, 
although  the  objections  were  fully  considered  by  a  select  com- 
mittee, the  Hill  passed  the  Upper  House,  and  was  reported  to 
the  House  of  Commons  on  26th  July,  but  too  late  for  its 
adojition  in  that  session  of  Parliament.  In  1875  another 
attempt  was  nuido  to  pass  a  Bill  "  for  the  better  prevention 
of  the  pollution  of  rivers,"  the  Bill  was  sent  to  the  Commons, 
but  never  reached  the  committee  stage.  But  in  1876  the 
River  Pollution   Prevention  Act  was  passed,  and  much  liopo 
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expressed  that  the  public  would  at  no  far  distant  date  be  freed 
from  this  "  national  evil." 

THE  PRESENT  POSITION. 
Xo  good  fortune  attended  this  Act,  and  it  was  soon  evident 
that  while  its  prohibitions  wure  distinct  and  decisive,  en- 
abling, but  not  obligatory,  powers  were  conferred  on  sani- 
taiy  authorities,  ainl  the  very  people  who  too  often  were  the 
greatest  polluters  hud  to  enforce  tlie  Act.  Is  it  a  wonder 
then  that  few  results  followed,  and  the  public  had  to  look 
with  admiration  or  the  reverse  at  the  "  masterly  inactivity  " 
of  some  public  bodies,  on  which  it  is  said  they  pride  them, 
selves.  The  rates  are  kept  down,  but  the  rivers  remain  poUuteil. 
Years  pass  on,  and  still  no  ofticient  legislation  has  been 
arrived  at,  no  effective  -Act  of  Parliament  has  been  ])assed  up 
to  the  present  hour,  although  many  attempts  have  been  made, 
even  so  late  as  the  present  sessiim  of  Parliament.  So  groat 
was  the  public  feeling  in  this  matter  that  a  society  was 
formed  in  1885,  called  "  The  National  Society  to  Secure 
Effective  Legislation  against  River  Pollution."  Its  sole  ob- 
ject was  to  induce  and  secure  prompt  and  effective  legisla- 
tion for  the  suppression  of  the  pollution  of  the  streams  and 
watercourses  of  the  country.  The  council  was  formed  from 
members  of  prominent  public  bodies,  myself  amongst  the 
number.  We  were  fortunate  in  arousing  much  public  in- 
terest, largely  attended  meetings  were  held  in  the  Mansion 
House  of  the  City  of  London,  by  grace  of  the  lord  mayor,  in 
1885  and  18SG;  a  Bill  was  drafted  by  a  distinguished  member, 
who  is  a  \-ice-president  of  this  conference,  and  it  was  intro- 
duced into  I'arliament  but  did  not  succeed.  The  society  has 
now  ceased  to  exist,  for  it  did  not  receive  the  encouragement 
which  it  deserved.  At  the  meeting,  10th  March,  1886,  the 
present  Lord  Chief  Justice  said  :  "  Nothing  effectual  will  be 
done  till  the  country  is  roused  to  such  a  pitch  as  to  make  it 
necessarj'  for  the  Government  of  the  day,  whatever  it  might 
be,  to  take  the  great  question  in  hand." 

At  the  same  time  we  have  to  remember  that  in  many  cases 
to  drive  the  manufacturers  to  keep  their  refuse  out  of  the 
rivers  would  raise  the  question  of  easements  and  prescriptive 
rights,  and  endanger  the  existence  of  the  population  centered 
in  these  rights.  We  are  thus  forced  into  consideration  of  the 
conditions  affected — primarily  the  national  health,  next  the 
well-being  of  the  people  living  on  tlie  banks  of  rivers,  and 
last,  not  least,  the  effects  of  river  pollution  on  thi^  means  of 
enjoyment  and  recreation  of  the  people  of  this  country.  I 
must  not  omit  to  note  the  passing  of  the  private  Act  of  the 
Mersey  and  Irwell  Watersheds  in  1892.  Enough,  however,  of 
history,  enough  of  comments  on  inefficient  legislation.  I 
dealt  somewhat  freely  with  the  question  of  **  Fouling  of 
Streams  "  in  a  paper  which  I  read  at  our  congress  at  Bolton, 
in  the  Jubilee  year,  1887,  and  ten  years'  further  almost  daily 
experience  has  not  changed  my  views.  The  remedies  are 
mainly  "  improved  Icnishitioji,  (ibolish  all  special  clauses  or  e.v- 
emptions,  and  make  thefoutiu'j  of  streams  apenal  offence."* 

In  my  judgment  much  may  be  done  by  individual  action. 
In  river  pollution  no  half  measures  must  be  adopted.  What 
the  country  requires  is  a  Arm  and  sound  Act  of  Parliament, 
having  compulsory  and  not  permissive  powers,  entrusted  to 
competent  men  to  carry  out,  administered  in  each  watershed 
by  a  man  who  by  his  personal  influence  can  induce  polluters 
to  abate  their  nuisances,  not  necessarily  an  autocrat,  but  one 
who  knows  how  to  exercise  the  duty  entrusted  to  him  with 
judgment  atul  firmness,  governed  by  conservancy  boards,  to 
legislate  the  acts  of  such  officials.  I  find  that  it  paj's  to 
"  ask  "  for  that  which  the  Courts  might  "compel."  Nothing 
exasperates  a  man  more  than  being  served  with  a  "  notice." 
Such  a  man  geiierally  consults  his  solicitor,  who  in  the  pre- 
sent state  of  the  law  usually  gets  his  client  out  of  his  trouble, 
and  the  pollution  complained  of  remains.  We  should  tiy  all 
means  obtain  oiu'  object,  but  "if  it  be  possible"  without 
offence,  and  tact  goes  much  further  and  is  far  less  expensive 
and  more  satisfactory  in  result  than  proceedings  in  the  courts 
of  law. 

THE  SEWAGE  QUESTION. 
There  is  one  word  which  is  easily  understood,  and  which 
lies  at  the  root  of  the  mischief.  It  is  wa.^te.  There  is  no 
waste  in  natiue.  Why  do  we  not  put  oar  rivers  to  the  pur- 
poses for  which  they  were  intended,  for  water  supply,  for 
national  enjoyment  V  In  China,  where  fish  forms  a  consider- 
able proportion  of  the  food  of  the  population,  much  care  is 
taken  of  the  purity  of  the  rivers,  no  pollution  by  sewage  is 
l>ermittcd,and  all  refuse  is  disposed  of  on  land.  Why  are  we  be- 
hind the  Chinese?  Must  the  naticm  who,  although  much  be- 
low ancient  Rome  in  sanitary  matters,  is  at  the  head  of  the 
civilization  of  the  present  d.ay  have  to  go  to  China  for  in- 
struction 'f  So  sewage  pollution  should  ever  enter  a  stream, 
least  of  all  one  out  of  which  drinking  water  is  drawn.  Hut, 
alas,  the  water-carried  sewage  of  towns,  in  some  cases  jiro- 
tected  by  special  clauses  in  -Acts  of  Parliament,  still  either 
entirely  or  imperfectly  |)urified,  or  escaping  l)y  our  ol<l 
enemy  ''the  back  door,"  so-called  storm-water  overllows, 
passes  into  our  streams,  wasting  that  which  should  produce 
food  by  manuring  our  soil,  an  operation  which  is  now  largely 
performed  by  imported  fertilizers  from  abroad. 

Some  years  ago  an  eminent  ugricnllurist,  who,  perhaps, 
was  in  advance  of  the  age,  said  that  the  dinner  of  todav 
should  produce  the  dinner  of  that  day  twelvemonth.  This 
was  i>raclieally  brought,  out  by  one  of  our  vice-presidents  in 
his  presidential  address  to  the  meeting  of  the  Society  of 
"  *Vol.  ix.  **  Tmnanclions." 


Chemical  Industry,  of  which  wo  are  both  members,  at  the 
annual  meeting  held  in  Dublin  in  1891.  "  If  properly 
utilised,  the  sewage  of  a  country,  together  with  the  organic 
remains,  such  as  tiio  bones  and  the  blood  of  animals  which 
have  been  killed,  should  provide  a  fresh  supply  of  food 
enough  for  the  inhabitants  of  that  country."  "  If,  instead  of 
sending  excreta  into  the  water,  they  were  returned  to  the 
soil,  the  whole  of  the  matter  taken  from  it  to  form  food  would 
have  been  restored  ami  be  available  for  the  new  crops  for  man 
and  beast."  But,  again,  to  quote  from  the  address,  "  Wo 
throw  away  our  refuse,  impovi'Hsh  our  soil,  and  wasta  oor 
resources  by  buying  substitutes  from  foreign  countries." 

In  considering  the  riuestion  of  the  purification  of  oar  rivers 
we  should  divide  the  subject  into  two  classes — first,  the 
streams  from  which  water  supply  is  drawn,  or  at  all  events 
those  portions  of  the  watercoMrses  which  are  above  the  in- 
takes of  any  water  supply  ;  and,  secondly,  those  streams  from 
which  no  drinking  water  is  drawn  or  those  parts  which  are 
below  such  intakes.  Now,  it  is  a  curious  fact  that  in  the  Lee 
Conservancy  Act,  1868,  which  1  take  for  the  purpose  of  illus- 
tration— and  which,  to  quote  Lord  Kusscll  of  Killowen,  "  is  an 
epitome  of  all  the  evils  which  follow  the  existing  state  of  the 
law  " — no  t-nch  ilistinction  is  made,  and  it  is  implied  by  its 
special  claunes  that  the  same  degree  of  purity  which  is  re- 
quired at  Lntim,  almost  at  the  river  source,  should  obtain  at 
Hertford,  Tottenham  and  West  Ham,  the  two  latter  places 
being  miles  below  the  water  companies'  intakes.  Common- 
sense  naturally  rebels  against  this,  and  I  have  never  reported 
on  stringent  requirements  at  the  two  latter  places.  The  sow- 
age,  according  to  the  Act,  is  to  be  purified  by  "  the  best- 
known  practicable  process."  Can  .anyone  answer  the  ques- 
tion, "  What  is  it  ?  "  It  is  much  to  be  regretted  that  pollution 
from  Hertford  is  legalised,  an  action  fought  by  the  conser- 
vators against  the  Hertford  authorities  in  ISS-t  having  been 
lost  on  legal  grounds,  and  the  authorities  not  unnaturally 
stand  npon  their  legal  position. 

A  word  now  about  standards  of  purity.  My  experience 
shows  that  it  is  a  wise  policy  to  omit  them  from  Acts  of 
Parliament  in  respect  of  river  pollution.  Discharges  of 
ertluent  sewage,  or  effluents  from  factories,  must  be  governed 
as  to  their  condition  by  the  volume  and  velocity  of  the 
streams  into  which  such  effluents  have  to  pass,  and  it  would 
b(!  a  difficult  matter,  indeed  it  would  be  almost  an  impossi- 
bility, to  devise  a  generally  to  bo  .adopted  standard.  I  rather 
tend  to  the  freedom  of  action  of  the  official  in  charge,  who, 
as  I  have  before  said,  should  be  competent  to  decide  on  the 
matter;  for  my  part,  1  always  submit  a  doubtful  case  to  my 
consulting  chemist.  We  must  try  to  get  rid  of  our  sewage, 
at  all  events,  at  reasonable  cost ;  but,  if  at  a  loss,  surely,  again 
to  (jnote  from  my  friend's  address,  "  the  preservation  of 
springs,  streams  and  rivers  from  poisonous  contamination  is 
of  infinitely  greater  importance." 

trade  reeise. 

There  is  an  enormous  amount  of  waste  in  discharge  of  trade 
refuse  into  streams.  Curiously  enough,  there  is  one  prohibi- 
tion in  the  Rivers  Pollution  Act— the  discharge  of  ashes  is 
forbidden  ;  this  may  bo  well  so  fur  as  silting  up  of  streams 
goes,  but  I  submit  that  the  reasonable  passage  of  ashes  into 
streams  has  saved  many  a  river  from  becoming  badly 
polluted;  indeed,  passing  of  foul  effluents  through  ash  fillers 
has  been  recommended  for  purificiition.  I  spoke  just  now  of 
the  resoiu-ces  of  the  chemist,  and  I  cannot  refrain  from 
quoting  yet  once  more  from  the  address  to  which  I  have 
referred  :  "  May  we  not  hope  that  the  '^  Chemical  Enfjinecr," 
who  has  already  turned  to  value  so  many  waste  products, 
primarily  for  the  good  of  the  manufacturer,  but  necessarily 
also  for  the  good  of  the  country,  will  find  some  means  of 
saving  this  enormous  losj."  The  author  spoke  practically 
as  well  as  prophetically,  for  our  of  a  discharge  of  soap  lees 
which  passed  into  and  polluted  the  river  Lee,  by  abating  the 
nuisance  and  evajiorating  the  glycerine  his  firm  derives  con- 
siderable profit.  1  trust  we  may  hesir  from  other  manufac- 
turers equally  satisfactory  results  from  recovery  of  waste 
products,  and  so  converting  our  waste  into  profit. 

1  have  spoken  of  water  supplies  from  rivers,  and  their  pro- 
tection from  pollution.  We  have  machinery  for  controlling 
and  safeguarding  our  water  supplies,  but  no  efficient  control 
to  safeguard  its  sources.  I  brought  this  matter  before  tho 
inquiry  helil  in  the  city  of  London  in  1890,  as  to  the  queiitiou 
of  metroiiolitan  water  supply,  of  which  Sir  Guyer  Hunter, 
our  registrar,  was  president,  and  to  which  1  was  a  witness; 
and  again  before  the  lloyal  Commissioners  on  London  Water 
in  1892,  and  proposed  that  as  ilioro  is  in  the  water  depart- 
ment of  the  Local  Government  Boanl  a  "  water  examiner," 
so  should  there  be  an  "  inspector  of  the  sources  of  supply.'' 
.■Vs  one  often  finds,  ideas  are  not  born  singly.  The  Times  of 
6th  August,  1881,  writing  on  the  subject,  proposes  almost  a 
like  arrangement  :  "  The  matter  should  be  dialt  with  as  a 
whole,  and  by  an  authority  armed  with  larger  powers  than 
those  which  the  conservators  possess,  not  necessarily  a 
dictator."  "  An  officer  with  ample  lowers,  acting  under  the 
authority  of  the  Local  Government  Bo:u-.l,  who  shall  legiiliso 
his  acts,  and  who  ought  to  instruct  all  the  officials  and  author- 
ities under  any  .Vet  of  Parliament  affecting  tho  public  heallh 
to  afford  him  every  assistance."  This  recommendatioM  has 
not  yet  borne  fruit,  and  we  prefer  to  cast  about  for  new 
sources,  rather  than  protect  and  improve  those  wo  have. 
lONCLl'I'INO  RKMAKKS. 
Perhaps  a  short  sketch  of  my  practice  and  tho  mode  which 
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I  adopted  on  my  appointment  in  1S71  may  not  be  considered 
a  iiseless  object  lesson.  I  shall  be  ji-lad  to  hear  otliers'  ex- 
perience. First,  I  impressed  my  board  with  the  fact,  only  too 
evident,  that  for  a  long;  time  we  could  only  h^jie  for  ameli- 
oration of  conditions,  and  that  entire  abatement  of  pollution 
was  out  of  the  question  for  the  moment.  Then  came  the  con- 
sideration how  to  proceed.  1  first  placarded  the  whole  water- 
shed, setting  forth  the  requirements  of  the  Act  of  Parliament 
and  the  penalty  to  be  enforced  for  non-compliance,  t,h is  being 
necessary  to  effective  movement;  furthei",  1  established  a 
system  of  correspondence  over  the  whole  area;  and,  in  per- 
fect eonhdeuce,  I  am  made  acquainted  with  evorytliing  which 
goes  on  in  my  special  duty;  beyond  this,  1  take  in  all  the 
newspapers  of  note  in  the  area,  am  constantly  visiting  dis- 
tricts at  unexpected  times,  try  to  be  "  unseen  yet  ever  near," 
and  note  the  most  insignificant  detail.  From  tbe  first  I  have 
set  my  face  against  jirosecutions  ;  I  know  practically,  and 
therefore  make  the  recommeudation  hereinbefore  referred  to. 
Ask  rather  than  try  to  compel, and  you  stand  a  {ail'  chauce  of 
success. 

Looking  to  the  question  from  all  points  of  TJew,  and  well 
nigh  in  despair  of  obtaining  such  an  enactment  as  will  coin- 
cide with  the  views  of  all  persons  interested,  why  not  com- 
bine in  a  guild  and  eudeavom*  to  bring  co-operative  principles 
to  our  aid  ?  Let  the  members  of  this  league,  which  I  pro- 
pose, act  upon  the  principles  Tvhich  have  governed  the 
Fisheries  Preservation  Association,  with  whioh,  indeed,  it 
might  be  incorporated  advantageously.  The  individual  sub- 
scription of  membership  may  be  small,  but  the  agi<regate 
amount  should  be  large.  I  submit  that  such  an  association 
is  quite  po.ssible,  and  if  proi)erly  organised  it  may  meet  with 
the  success  which  lias  been  remarkably  exhibited  in  other 
societies  "with  different  objects.  We  all  know  that  "sands 
make  the  mountain,  moments  make  the  year,"  manufacturers, 
tishernien,  riparian  landowners,  all  may  combine  foi'  the  coni- 
niou  good,  aud  pure  rivers — one  of  the  delights  of  Paradise — 
may  be  the  reward. 

SEWAGE  ESTL'AIUES. 

Dr.  G.  Sims  Woodhkad  (London)  then  read  a  pajier  on 
"  The  Diaposal  of  Sewage  in  Estuaries."  He  describud  the 
process  of  sewage  contamination  in  tidal  estuarie.s,  and  indi- 
cated the  purification  which  was  constantly  taking  place  i]i 
mud  flats,  particularly  in  the  river  Conway.  In  that  estuary 
there  had  been  no  increase  of  mud,  although  there  had  been 
an  increase  in  the  amount  of  sewage  sent  into  the  rivor.  In 
his  opinion  this  was  due  to  the  constant  breaking  down  of 
organic  matter  by  various  microbes,  some  of  which  acted 
vigorously  and  others  slowly.  All,  however,  tended  to  bring 
about  the  decomposition  of  the  complex  organic  matter  in 
sewage  into  simpler  hydrated  compounds,  nitrates,  ammonia, 
carbonic  acid  gas,  and  other  simpler  substances.  He  looked 
foiwaril  to  the  day  ivhen  it  ivouUl  bo  necessary  by  artificial 
means  to  decompjse  sewage  before  it  was  thrown  into  tidal 
rivers.  This  could  oidy  be  done  by  sonxe  central  authority, 
not  influenced  bj'  local  interests,  having  charge  of  the  purili- 
cation. 

Dr.  S.  RiDE.AL  (London)  pointed  out  that  the  increase  in 
the  volume  of  mud  flats  in  estuaries  could  not  be  attributed 
to  sewage  except  in  isolated  and  very  local  cases.  The  amount 
of  solids  present  in  the  sewage,  even  in  largo  towns,  when 
sedimented  in  an  estuary  commonly  formed  a  very  thin  film, 
and  evidence  of  its  formation  w;is  difficult  to  find.  The  mor- 
bific character  of  polluted  estuary  waters  was  not  usually  due 
to  pathogenic  organisms,  but  rather  to  the  absence  of  dissolved 
oxygen,  which  allowed  the  anau-obes  present  to  niultiiily  in 
the  nutrient  medium  forming  ammonia  and  amido  compounds 
which  had  toxic  effects. 

In  the  discussion  which  followed  considerable  difl:'erenc3  of 
oiiiuion  was  expressed  as  to  the  injury  caused  by  sewage 
when  discharged  into  estuaries.  It  was  stated  that  local 
conditions  modified  the  action.  The  remo\al  of  solids  was 
more  important  than  the  treatment  of  etfiuents. 

In  replying.  Dr.  WooiiiiEAii  remarked  that  many  com- 
plaints proved,  on  investigation,  to  have  been  caused  by  de- 
composing seaweed,  and  not  sewage.  He  admitted  that  actual 
evidence  of  mud  banks  being  formed  from  sewage  was  difficult 
to  obtain. 

TKADE  WASTE  WATER. 

Dr.  II.  M.MLK.^.N  VViL.so.N  (West  Riding  Rivers  Ho.ard)  dealt 
in  the  next  paper  with  the  conditions  for  the  preliminary 
treatment  of  trade  waste  water  before  its  admission  into  the 
public  sewers.  He  said  lliat  it  was  reasonable  that  sanitary 
authorities  should  help  the  manufacturers  in  their  districts  in 
the  disposal  of  litpiid  trtide  refuse.  On  (he  othur  hand,  numu- 
facturers  should  endeavour  to  remove  till  sicbslaiu-es  which 
would  interfere  with  the  Ireatujcnt  of  tlic  combined  sewage. 

Mr.  Cox  (Bradfm-d)  refeircd  to  the  new  Act  which  his  cor- 
poration had  obtained.  It  was  diflieuU  to  forelell  how  the 
Act  would  work,  but  he  was  of  opinion  that  the  recovery  of 
the  grease  would  recouj)  wool-combers  for  the  cost  of  laying 
down  ijlant,  and  if  that  were  so  the  duty  of  the  iiispectOT 
would  ]n-ove  lighter  than  was  anticipated. 

Dr.  SpoiriswootiE  C.\mekon  (Leedn)  said  he  had  been  asked 
by  Dr.  Wilson  to  state  the  position  which  he  had  recommended 
the  corporation  of  Leeds  to  adopt  with  respect  to  trade 
ellluents.  The  words  "  temixraturi'  or  otherwise  "  in  the 
Rivers  Pollution  Prevention  Act  might,  without  straining,  be 


applied  to  anything  likely  to  cause  a  uuisanoe  entering  the 
sewers.  The  Leeds  Corporation  required,  in  the  case  of 
tanneries,  thiit,  after  settling  and  straining,  t  he  effluent  shonld 
pass  through  a  "  tell-tale,"  by  which  any  objectionable  matter 
allowed  to  escape  might  be  detected.  His  certificate  that  the 
etUuent  was  safe  was  needed. before  the  latter  Avas  allowed  to 
pass  into  the  sewers.  His  relations  with  the  manufacturers 
had  been  exceedingly  pleasant.  They  recognised  that  he  was 
acting  in  the  interests  of  imblic  health,  and,  on  the  other 
hand,  he  put  no  unnecessary  flifliculties  in  their  way. 

Aid.  T.  R.  Hariung  (Leeds)  said  that  sanitary  authorities 
were  only  just  beginning  to  realise  their  duties  with  regard 
to  the  effluents  they  allowed  to  pass  info  theii-  sewers.  On 
the  other  hand,  it  was  only  jnst  beginning  to  dawn  upon 
manufacturers  that  they  had  a  very  serious  resiionsibility  in 
this  matter.  One  of  the  great  difficulties  was  that  the  law 
upon  the  question  was  very  uncertain.  The  assistance  which, 
it  was  said,  had  been  obtained  from  counsel  had  simply 
tended  to  create  more  confusion.  It  was  not  a  legal,  but  a 
practical  common-sense  matter.  The  sanit.ary  authorities 
and  the  manuractiucrs  in  the  various  towns  should  meet  to 
consider  the  matter.  Every  case  would  have  to  be  con- 
sidered upon  its  merits.  By  adopting  this  suggestion  some 
]n'ogress  miglitbe  made.  In  many  trades  it  liad  been  found 
to  be  of  great  advantage  to  carry  out  some  of  these  purifying 
processes.  In  the  ease  of  coal  dust  it  had  been  found  that 
the  deposits  in  the  settling  tanks  very  soon  paid  for  the  whole 
outlay  upon  tliose  tanks. 

Dr.  Wilson  having  replied,  the  conference  adjourned. 

AN  ENGINEER'S  POINT  OF  VIEW. 

On  resuming,  a  paper  by  Mr.  R.  E.  Middleton,  M.l.t.E. 
(London),  on  "  Rivers  Pollution  from  an  Eiigineei-'s  Point  of 
View,"  was  read  by  Dr.  Collingridge,  the  chief  passages 
being  as  follows:  — 

Rivers  and  stretinis  ap[)ear  to  have  been  regarded  from  two 
separate  and  antagonistic  standpoints — namely,  as  sources  of 
water  supply  and  as  receptacles  for  refuse.  It  is  the  business 
of  the  engineer  lo  endeavour  to  reconcile  these  conflicting 
elements,  to  provide  from  these  sonrces  water  for  dietetic, 
sanitary  and  business  purposes,  which  shall  not  as  a  sine  qu& 
-non  be  injurious  to  the  health  of  those  who  use  it,  while  it 
shall  be  as  well  adapted  as  circumstances  will  permit  for  culi- 
nary, cleansing  and  business  purposes.  This  appears  to  be 
the  first  duty  of  the  engineer,  to  which  must  be  subordinated 
the  necessity  for  providing  some  means,  neither  too  costly 
nor  too  intricate,  for  the  disposal  of  the  refuse  of  the  popida- 
tion  living  within  the  watershed  of  the  river  under  considera- 
tion. The  word  refuse  includes  much  vegetable,  animal  and 
mineral  matter  which  does  not,  as  a  rule,  find  its  way  into 
any  river,  but  for  the  purposes  of  this  paper  it  may  be  taken 
to  mean  all  matter  excejit  water  which  finds  its  way  into  any 
sewer  or  which  is  deposited  in  or  on  the  banks  of  any  stream 
or  ditch  communicating  with  the  river  and  is  liable  to  be 
cai'ried  into  the  main  stream  during  times  of  flood,  and  the 
droppings  of  cattle  must,  though  to  a  very  limited  extent,  be 
included  in  the  expression. 

THE    Ql'ESTlON    01?    PURITV. 

No  water  is,  in  its  natural  state,  pure.  Even  the  rain  falling 
on  moor  and  uncultivated  lands  collects  some  impurities  from 
the  air,  and  others  from  the  rocks,  soil  and  vegetation  throngh 
or  over  which  it  passes.  Some  of  these  impurities  may  be 
injurious  to  health  or  may  render  the  water  unsuitable  for 
culinary,  cleansing  or  business  purposes ;  lint  it  is  not  neces- 
sary to  consider  these  i>ossible  evils  at  the  prt.'seiit  moment, 
the  real  standard  of  all  town  and  village  water  supplies  being 
based  on  the  suitability  of  tlie  water  for  potable  purposes, 
•whether  or  no  it  can  be  used  without  danger  to  health.  Leav- 
ing mineral  impiu'ities  out  of  consideration,  the  question  to 
be  answered  is,  has  the  water  under  cousideratiou  been  at  any 
time  the  vehicle  for  animal  or  vegetable  pollution  which 
might  carry  disease;  and  if  this  question  must  be  answered  in 
the  affirmative,  have  time,  sunlight,  aeration  or  other  causes 
remo\'cd  the  dangerous  elements  to  such  a  degree  that  the 
water,  having  been  filtered  throngh  sand,  can  be  used  by  the 
public  without  further  treatment  and  with  absolute  safety. 

It  has  been  repeatedly  stated  that  the  public  generally 
has  a  sentimental  objection  to  the  use  of  water  which  has 
been  at  any  time  contauiinated  by  its  passage  throngh  the 
human  or  animal  body.  If  this  be  true,  the  jinblic  mind  is 
much  more  fully  ile\eloped  ou  this  subject  tlian  on  any 
other;  nor  do  facts  s(t'ni  to  support  this  >icw,  otherwise  we 
shonld  not  liinl  the  culpable  carelessness  which  exists  in  cou- 
nection  with  the  cleansing  of  cisterns,  the  perfect  indiffer- 
ence with  which  wells  are  allowed  to  be  coutaniinatod  by 
leaking  tlrains,  nor  shiuild  we  see  water  lU'awn  from  an 
obviously  polluted  source  wlion  pure  water  might  be  ob- 
tained with  little  extra  trouble.  So  long  as  the  water  used 
appears  to  be  ch;ar.  and  there  is  no  unpleasant  taste  about  it, 
it  is  believed  the  public  is  pi.'rfei,'f  ly  indifferent  as  to  its  source. 

It  has  been  suggested  that  because  the  geiins  of  tyjihoid 
have  been  carried  underground  for  a  considerable  distance, 
and  because  water  drawn  from  a  bed  of  sand  in  >essels  of 
more  than  doubtful  )iurity  and  from  ground  probably  in 
itself  highly  contauiinated,  sand  filtration  is  not  an  efficient 
protection.  Sand  filtration  worked  ou  the  same  system — 
that  is  to  say,  by  pa --sing  the  water  thiough  sand  which  can- 
not be  re-oxygenated,  which  may  be  contaminated  in  itself, 
and  without  reference  to  the  rate  of  flow  —  will  not  afford  a 
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reliable   pioiuciion,  while  liltiation,  eanieil  out  on  u  proper 
system  has  been  shown  by  experieme  to  be  effecliial. 

It  doea  not  appear  to  bo  the  busiueas  of  the  oiiKiiieer  to 
ilecido  ou  tlie  eheiiiical  stiiudiird  of  purity  to  be  observed,  but 
it  is  his  duty  to  study  both  the  history  of  the  sources  of 
supply  so  as  to  judge  of  the  probable  pollution  or  otherwise 
of  tlie  water  and  to  eoulirui  liis  iiivestigutionB  by  chemical, 
niioroaeopieal  uiid  bioloKieal  observations,  which,  although 
tlioy  may  be  and  generally  ai-e  inclusivu  in  themselves, 
whether  taken  together  or  separati'iy,  aro  yet,  when  con- 
sidered  in  eonj action  with  tlio  history  of  the  river,  the  best 
evidence  which  our  present  knowledge  of  the  subject  ciin 
alloril. 

SOUUCKS    Ol-     rOLl.lTION. 

In  the  watershed  of  any  river  there  are  numberless  sources 
of  pollution,  the  importance  of  which  it  must  bo  the  duty  of 
the  engineer  to  weigh  carefully.  Primarily  there  are  the 
towns  and  villages  situated  ou  its  banks  and  on  the  banks  of 
tributary  streams,  each  of  which  has  to  dispose  of  its  sewage 
in  some  manner  or  another.  The  Rivers  Pollution  Act,  1870, 
provides  that  sewage  shall  not  bo  delivered  into  any  stream 
nnless  through  a  channel  constructed  or  in  course  of  con- 
struction at  the  passing  of  the  Act,  or  where  the  Court  de- 
cides that  the  best  practicable  and  available  means  of  dealing 
with  the  sewage  of  any  locality  have  been  employed.  This 
provision  is  so  elastic  that  it  has  boon  no.xt  to  imixissible  to 
enforce  the  pnrilicatiou  of  sewage  matter  in  an  ellicieut 
manner  unless  the  authorities  themselves  wore  anxious  to 
deal  witli  it.  Moreover,  the  Act  only  provides  for  the  purili- 
cation  of  sewage  iu  cases  where  it  is  discharged  into  u 
stream  ;  therefore  a  town,  the  whole  of  the  drainage  of  which 
pa.'sed  into  cesspits,  altliuugh  these  might  be  sank  in  open 
gravel  which  was  full  of  water  liuding  its  way  into  the  river, 
would  be  exempt  from  the  provisions  of  the  -Vet. 

Many  towns  are  so  situated  that  the  acquisition  of*  laud 
suitable  to  bo  laid  out  as  a  sewage  farm  to  bo  worked  on  a 
system  of  broad  irrigation  is  dilhcidt  or  impossible,  land 
which  is  liable  to  be  lloodeil,  that  which  lies  close  to  the  river 
and  is  exceedingly  permeable,  or  heavy  clay  land,  being  each 
of  them  equally  tmsuiled  for  the  jiurpose,  while,  if  pumping 
has  to  be  resorted  to  iu  order  to  obt;iin  access  to  grouinl  of 
suitable  character  and  lying  at  a  higher  level  than  the  town, 
an  added  expense  has  to  be  met.  Where  resort  is  had  to  a 
systemof  intermittent  nitration  the  ground  must  be  thoroughly 
adapted  to  its  purpose,  that  is  to  Siiy,  it  must  be  suflicieutly 
porous  to  allow  of  the  sinking  of  the  sewage  through  it  with 
fair  rapidity,  while  it  must  not  be  so  porous  that  the  sewage 
can  pass  through  it  without  being  clarified.  The  surface  of 
the  ground  must  not  be  allowed  to  clog  nor  must  the  sewage 
bo  ponded  up  ou  it. 

No  chemical  treatment  of  sewage  is  by  itself,  it  is  thought, 
sufficient  to  produce  an  eUlueut  of  satisfactory  purity.  Too 
frequently  the  area  of  the  sewage  fiu'm,  whether  it  be  adaiilcd 
for  broad  irrigation  or  intermittent  tiltration,  is  only  sufficient 
to  deal  with  the  dry  weather  flow,  so  that  in  case  of  heavy 
rain  the  ground  becomes  super-sat lu'ated  aud  iu  uuable,  bt>th 
from  its  damimcss  and  from  its  Hiiiited  area,  to  purify  the 
sewage  which  is  put  upon  it,  nor  will  the  vegetation  growing 
ou  it  take  up  more  moistm'e,  aud  under  these  conditions  the 
effluent  passes  into  the  river  in  an  unsatisfactory  condition. 
It  may  be  said,  on  the  other  hand,  that  the  river  is  itself  largely 
increased  iu  volume  by  the  raius,  aud  the  consequent  dilution 
ia  sufficient  to  counteract  the  ill  effects  of  the  increased  pol- 
lution. This,  however,  is  scarcely  a  sufficient  answer,  for  it 
is  rather  the  intensity  of  the  pulluliou  than  its  proportion 
that  matters,  aud  any  flooding  will  probably  wash  into  the 
river  other  pollutions  wliich  would  not  liud  their  way  into  it 
during  dry  seasons. 

It  appears,  therefore,  that  the  sewage  dis]>osal  works  of  any 
town  should  be  designed  to  deal  in  an  efficient  manner  with 
the  largest  amount  of  sewage  matter  which  can  be  put  upon 
them.  All  sewage  matter  may  be  efficiently  treated  bj'  nitra- 
tion through  sand  and  gravel,  in  the  same  way  as  water  is 
filtered,  though  at  a  slower  rate  ami  with  more  fre()uent 
periods  of  intermission.  The  Local  Government  Board  luis, 
it  is  understood,  set  its  face  against  this  system  of  treating 
sewage,  tudess  it  be  supiilenu'nteil  by  an  area  of  lan^l  suffi- 
cient to  piuifv  the  sewage,  should  the  tilter-beds  break  down. 
At  first  sight  this  appears  to  he  a  short-sighted  policy,  but  the 
reason  for  it  is  not  far  to  seek.  No  doubt  the  Local  tiovern- 
ment  Board  is  satisfied  that  sewage  can  be  filtered  elKcioully 
when  the  filters  are  worked  with  Iho  same  care  and  uttentiou 
as  iu  the  case  of  a  large  and  important  water  supply,  but  any- 
one who  has  been  in  the  habit  of  visiting  sewage  works  ujust 
be  aware  that  such  attention  is  quite  exceptional,  while  many 
sewage  disposal  works  might  as  well  never  have  been  con- 
structed for  all  the  good  they  are.  Sewage  tanks  where  the 
sewage  flows  in  and  flows  out  agaiu  iu  the  same  condition, 
full  of  putrid  and  ovil-smolling  mutter,  filtration  areas  so 
sodden  that  the  sewage  will  not  sink  through  the  ground, 
and  fiums  where  the  scwago  is  only  passed  over  tlie  land 
when  it  happens  to  suit  the  convenience  of  the  farmer  and  nt 
other  times  lies  in  pools  or  flows  away  untreated,  are  common. 
Villages  aud  small  auiliorities  are  not  in  a  })Osition  to  pay  for 
careful  manageuu-nt,  they  do  not  get  it,  and  tlu'  streams  and 
rivers  are  polluted  iu  Ci>usequenee. 

There  is  another  form  of  pollutiou  which  is  even  moru.<liUi- 
cult  to  deal  with  than  ordinarv  sewage — namely,  traile  refuse  ; 
its  volume  is  frequently  very  large,  and  it  is  often  of  a  very 


olTeuBivo  character.  In  one  respect  this  is  an  advantage,  for 
the  nuisance  is  more  easily  proved,  and  it  >ip|x?als  to  the 
senses  to  such  a  degree  that  theru  is  luea  dithcuUy  in  getting 
the  Act  enforced  than  is  the  case  where  ordinary  sewage  is  iu 
question. 

Tlie  amount  of  purification  which  results  from  oxidation 
and  from  plant  life  in  any  river  cannot  be  clearly  defined,  it 
appears  to  vary  according  to  the  amouut  of  plant  life  in  the 
river,  but  if  a  stream  into  which  sewiLge  has  been  poured  be 
followed  down  its  course  it  will  be  seen  that  the  water  be- 
comes gradiudly  clearer  and  the  vegeUible  life  cleaner.  It 
nniy  bo  taken  as  an  axiom  that  there  is  a  constant  and  con- 
tinuous effort  of  nature  to  purify  and  to  retnrn  to  the  slaliin 
'I'lv.  It  is  impossible  to  deal  with  pullutions  in  detail  in  the 
scope  of  a,  paper  of  this  character,  but  it  nniy  be  briefly  stated 
that  the  snutller  pollutions  produced  by  scattered  buildings 
are  seldom  so  important  relatively  as  those  which  are  collected 
togi'thcr ;  they  are,  as  a  rule,  only  p:issed  into  the  river  daring 
floods,  and  in  the  meantime  they  may  have  been  to  a  largo 
extent  I'ondered  innoctuxis  by  dcssication. 

I'KKVKNTIVK    .ME.^SDREB. 

Much  may  be  done  by  persuasion  in  the  direction  of  pre- 
venting pollutions,  but  it  seems  desirable  that  the  Rivers 
Pollution  Act,  lb7tJ,  should  bo  stix-ngthencd,  and  that  the 
necessity  for  the  supply  of  pnru  water  should  be  more 
strongly  enforced  than  can  be  done  under  the  .\cts  of  1875 
and  isia.  A  supjily  of  pure  water  should  precede  sewerage 
works,  not  conu;  after  them.  The  Mersey  and  Irwell  -\ct 
]!S!»2,  and  the  Thames  Conservancy  Act,  ly94-,  have  been  pro- 
parc<t  with  the  object,  ia/t'r  aliu,  of  giving  increased  powers 
to  the  authorities  interosleil  in  dealing  with  pollutions,  and 
there  does  not  seem  to  be  any  reason  why  these  |»owers 
should  not  exteiul  to  the  whole  country.  The  Rivers  Pollu- 
tion Preveution  Act,  1893,  also  contains  the  following  clause, 
which  is  much  more  stringent  than  the  similar  claase  in  the 
Act  of  1H76  :  "  Where  siny  .sewage  matter  falls  or  flows  or  ia 
carried  into  atiy  stream  after  jjassing  through  or  along  a 
channel  which  is  vested  in  a  sanitary  authority,  the  sanitary 
authoriiy  shall,  for  the  pur|)oses  of  sec.  3  of  the  Rivers  Pollu- 
tion Prevention  Act,  I.S7(),  be  deemed  to  knowingly  permit 
the  sewage  uuitter  so  to  fall,  flow,  dr  be  carried." 

Clauses  93  aud  1)4- of  the  Thames  Conservancy  Act,  1S94, 
read  as  follows,  and  if  acted  on  are  sufficiently  stringent : 

93. — "If  any  person  does  any  of  the  following  things  — 
namely  : — 

{])  Opens    into   the   Thames  or    into   any   tributary  any 
sewer,  drain   pipe   or  channel  whereby   sewage   or 
any   (»tlier  offensive  or   injiu-ious   matter,   whether 
solid  or  fluid,  shall  or  is  likely  to  flow  or  pass  into 
the  Thames  or  into  such  tributary  ; 
(2)   Wilfully   causes  or  without  lawful  excuse   (the  proof 
whereof  shall   be  upon   him)   suffers  any  sewage  or 
matter  aforesaid  to  flow  or  pass  into  the  Thames  or 
into  any  tributary  down  or  tlu'ough  any  sewer,  drain 
pipe  or  channel  not  at  the  passing  of  this  Act  law- 
fully used  for  that  purpose ; 
he  shall  for  every   such  offence   be  liable  to  a  penalty  not 
exceeding  £50. 

i)i. — (1)  Whenever  any  sewage  or  matter  aforesaid  is 
caused  or  suffered  to  flow  or  pass  into  the  Thames 
or  into  any  tributaay,  then,  and  in  every  such  case, 
even  though  such  sewage  or  nmtter  aforesaid  had 
been  lawfully  so  caused  or  sidfered  to  How  or  pass 
before  the  passing  of  this  Act,  the  conservators 
shall  give  notice,  in  wrKing,  to  the  jiei-son  causing 
or  suffering  the  same  so  to  flow  or  pass,  requiring 
him  within  a  lime  to  be  specified  in  such  notice,  but 
not  being  less  than  tluce  mouths,  to  discoutiuue 
such  flow  or  passage. 
(2)  Provided  that  the  conservators  may,  if  they  tliink  fit 
at  any  time,  and  from  time  to  lime  extend  the  time 
specified  in  such  notice  by  another  notice  in  writing. 
(:i)  .\nd  provided  that  if  any  person  to  whom  any  such 
notice  is  given  thinks  himself  agrieved  by  reason  of 
the  time  allowed,  either  by  the  original  or  by  any 
subsequent  notice  not  being  sufficient,  he  may  not 
later  than  one  month  before  the  expiration  of  the 
time  so  allowed,  by  writing  delivered  lo  the  secre- 
tary, demand  an  extension  of  such  time,  and  in  case 
the  conservators  refuse  to  comply  with  such  demand, 
the  question  of  such  extension  shall  be  referred  to 
an  arbitrator  ap|Hiiiited  by  agreement,  or  failing 
agreement  by  the  Board  of  Trade,  on  the  application 
ttf  either  party. 
(1)  Any  person  to  wlutm  any  ntttice  is  under  this  section 
given  by  the  consiTvators  shall,  notwithstanding 
anything  in  any  other  Act,  within  the  time  allowed 
by  siudi  notice,  subject  to  any  extt-nsion  of  snch  time 
us  in  this  section  provided,  discontinue  the  How  or 
jiassuge  of  the  sewage  or  matter  to  which  the  notice 
refer**,  and  in  tiefault  of  s*»  doing  (<luill  be  guilty  *if 
a  misdenu-anor  and  be  liable,  on  siimnmry  convic- 
tion thereof,  or  on  conviction  tlier«of,on  indietnu-nl. 
to  a  penidty  not  exceeding  JCIUO,  and  to  a  daily 
penalty  not  exceeding  £M. 
(•5)  Provided  Ihut.  not withstunding  anything  in  this  .Act 
oriu  any  Act  ineorporntod  therewith,  any  prm'eeding 
in  respect  of  such  a  misdenu^iaor  may  be  remove*! 
by  rcr/ior<iM  into  the  High  Court. 
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STANDARDS  OF  PURITY. 
Mr.  W.  Naylor  (chief  inspectoi-  under  the  Ribble  Joint 
lyonimittee)  discnssedthe  question  of  river  pollution  standards. 
He  quoted  the  standards  recommended  by  the  Rivers  Pollu- 
tion Commissioners  in  their  report  of  1870.  These  recom- 
mendations, with  some  slight  modifications,  could  not  reason- 
ably be  objected  to  at  the  present  day.  A  great  difficulty 
was  that  the  commissioners'  method  of  analysis  was  not 
followed  to-day.  Their  method  of  organic  carbon  and 
nitrogen  was  now  replaced  by  two  otliers — the  oxygen 
abs  >rbed  and  the  albumenoid  ammonia  methods.  Chemists 
differed  as  to  the  exact  way  in  which  the  albumenoid  ammonia 
should  be  estimated,  and  until  this  difference  was  settled  little, 
he  thought,  would  be  done  in  the  direction  of  formulating  a 
standard.  On  the  Ribble  the  albumenoid  ammonia  and  the 
oxygen  absorbed  tests  had  been  followed,  but  the  results  had 
little  or  no  relation  to  each  other. 

A  SANITiKY  INSPECTOR'S  POINT  OP  VIEW. 

Mr.  P.  T.  PouLsoN,  rivers  j)ollution  and  sanitary  inspector, 
Staffordihire  Cotinty  Council,  then  read  a  paper  entitled 
"Rivers  Pollution  Work  from  a  Sanitary  Inspector's  Point  of 
View." 

Mr.  PouLSOX,  in  the  course  of  his  paper,  pointed  out  the 
importance  of  tlie  work,  considered  both  as  affecting  the 
health  of  communities,  ratepayers,  and  also  trade  interests, 
and  said  that  an  Act  was  required  to  bring  a  satisfactory  state 
of  affairs  about.  He  then  proceeded  to  refer  to  the  following, 
among  other  points  :  The  kind  of  pollutions  considered  from 
sewage  of  rows  of  private  houses,  manufactories  and  sewage 
disposal  works ;  tests  employed  for  detecting  pollution ;  and 
local  sanitary  authorities— their  officers  and  general  pollutions. 
A  description  of  Staffordshire  was  then  given— its  area,  rain- 
fall, water  supplies,  &c.,  method  of  inspection,  and  the  nature 
of  trades  and  their  waste  effinents.  The  effect  of  rivers 
pollution  work  was  causing  better  drainage  and  other  sani- 
tary arrangements  to  be  provided,  and  the  exjieuditm-e  on 
sanitary  work  was  well  spent.  After  referring  to  public  or 
private  works  established  in  close  vicinity  to  streams,  the 
author  said  that  cnlverting  streams  was  a  means  of  hiding 
pollution  and  rendering  inore  dithcult  the  tracing  of  such 
pollution.  After  pointing  out  the  respect  in  which  a  sanitai'y 
inspector  differed  from  the  detective,  Mr.  Poulson  went  on  to 
refer  to  superannuation  and  teniu-e  of  office ;  requests  from 
local  authorities  to  county  councils  to  exercise  their  powers 
under  R'ivers  Pollution  Preventiou  Act ;  the  absence  of  fric- 
tion when  traversing  districts  ;  sewage  farms  and  points  of 
observation  on  streams  in  Staffordshire  where  samples  are 
collected  for  analysis;  canal  pollution  in  Staffordshire;  and 
to  the  improvement  anticipated  in  the  conditions  of  streams 
following  the  establishment  of  new  sewage  works  and  the 
improvement  of  existing  works.  River  pollution  prevention 
work  he  remarked  in  conclusion,  was  a  gigantic  sanitary  lever. 

DI.SCl'SSION. 

Dr.  Rf.id  (Staffordshire  County  Council)  hoped  that  no 
standard  of  purity  of  sewage  effluents  would  ever  be  fixed. 
A  satisfactory  uniform  standard  could  not  be  arrived  at.  In 
inland  districts  situated  on  small  streams  a  higher  standard 
must  be  insisted  upon  than  would  be  necessary  in  the  case  of 
towns  on  the  banks  of  large  rivers.  What  they  wanted  was 
that  authorities  should  do  all  that  could  be  reasonably  ex- 
pected of  them.  If  the  circumstances  of  the  district  were 
favourable,  in  that  there  was  a  large  stream,  a  less  sti-ennous 
rule  might  be  observed.  In  the  case  of  towns  on  small 
streams  much  more  was  to  be  expected.  As  regarded  trade 
effluents,  it  might  be  possible  to  arrive  at  a  standard  in 
special  cases.  If  that  could  be  done,  it  would,  no  doubt,  be  of 
service. 

Dr.  Htlt.  (Birmingham)  agreed  with  the  opinion  expressed 
bv  Dr.  Reid. 


Mr.  Fr^nk  Sccddrr  said  that  in  1891  he  had  advised  the 
Mersey  and  Irwell  .Joint  Committee  not  to  use  any  definite 
standard,  but  to  rely  upon  the  best  available  means  to  enforce 
purification.  He  did  not  agree  with  Mr.  Naylor  that  a  fixed 
standard  was  a  proper  standard  to  adopt.  The  estimation 
of  the  total  carbon  and  nitrogen  was  of  no  value  in  judging 
the  quality  of  effluents.  One  had  to  discriminate  between 
organic  matter  which  was  harmful  and  that  which  was  harm- 
less. In  his  opinion  the  permanganate  test  differentiated 
between  matter  which  was  good  and  that  which  was  bad.  In 
that  respect  itwas  of  great  valueintheexamination  of  effluents. 

In  replying  to  the  discussion,  Mr.  Naylor  agreed  that  it 
would  be  difficult  to  fix  a  standard  for  domestic  sewage,  but 
not  for  trade  effluents.  , 

ADMINISTRATION  OF  THE   LAW. 

Dr.  CoLUNGRiDGE  then  read  a  paper  by  Mr.  J.  Willis-Bund, 
who  was  unable  to  attend,  upon  "  The  Administration  of  the 
Law  on  Rivers  Pollution." 

In  the  course  of  his  paper  Mr.  Willis-Bund  said  that  the 
advantages  of  the  Rivers  Pollution  Prevention  Act,  1876, 
were  the  prohibition  of  new  sources  of  pollution  and  com- 
pelling existing  pollutions  to  be  treated  in  the  best  practicable 
and  available  way  to  render  them  harmless.  The  way  the  Act 
has  been  carried  out,  and  especially  the  lax  treatment  of  the 
Local  Government  Board,  has  rendered  the  Act  practically 
inoperative.  It  has  been  directly  harmful  in  leaving  the 
authority  to  enforce  the  person  wlio  causes,  the  pollution  and 
by  the  7th  section  allowing  all  manufacturers  to  drain  their 
refuse  into  sewers,  so  that  the  matter  to  be  treated  varies  in 
each  case  and  dcjiends  upon  the  chemical  effect  of  the  par- 
ticular refuse.  Hence,  no  general  treatment  of  sewage  is 
possible.  Matters  are  made  worse  by  the  various  disinfect- 
ants local  authorities  use,  and  a  mass  of  matter  is  produced 
that  can  not  be  dealt  with  by  the  process  that  might  be 
effectual  in  dealing  with  sewage.  Hence,  many  sewage  works 
are  a  delusion.  Anotlier  point  is  that  the  Local  Government 
Board  allows  local  authorities  to  deal  with  their  sewage  in  a 
jiartial  way :  for  instance,  to  treat  it  so  as  to  delay  decom- 
position ;  this  is  very  well  for  the  authority  that  does  it,  but 
makes  matters  worse  for  the  authorities  lower  down.  Two 
points  should  be  insisted  on  : — 

1.  That  there  is   no  general  system  of  treatment  that  can 

be  universally  adopted,  each  case  requires  to  be  dealt 
with  in  accordance  with  the  manufacturing  waste  and 
other  matters  that  compose  the  discharge  from  the 
sewers. 

2.  No  system  should  be  sanctioned  by  the  Local  Government 

Board  that  does  not  effectually  deal  with  sewage  as 
opposed  to  pai'tially,  aud  regard  should  be  had  to  the 
effect  of  any  treatment  on  the  places  lower  down  the 
stream. 

THE  RIVERS  POLLUTION  PREVENTION  BILL. 

Before  the  confereuce  ended  the  chairman  read  a  letter 
from  Sir  Francis  Powell,  M.r.,  who,  at  the  request  of  the 
County  Councils'  Association,  has  been  in  charge  of  the  Rivers 
Pollution  Prevention  Bill  for  some  years.  Sir  Francis  wrote 
that  public  opinion  in  favour  of  the  measure  was  fast  grow- 
ing, aud  he  had  good  reason  to  hope  that  much  of  the  oppo- 
sition would  disappear.  The  Bill  could  not  be  passed  by  a 
private  member,  but  much  might  be  done  bj^  maturing  public 
opinion  and  ui-ging  the  Government  to  take  up  the  matter  at 
an  early  date.  Meanwhile  they  had  the  experience  afforded 
by  the  administration  of  the  Mersey  and  the  West  Riding 
Acts.  The  successful  operation  of  these  stattites  in  such 
counties  as  the  West  Riding,  Lancashire  and  Cheshire,  the 
scats  of  our  largest  industrial  establishments,  was  surely  a 
great  encouragement  and  a  justification  for  moving  in  advance 
by  every  means  at  their  command. 


CONFERENCE   OF   MUNICIPAL   AND   COUNTY   ENGINEERS. 


The  municipal  and  county  engineers  held  their  conference 
in  the  committeo-room  in  the  Municipal  Buildings,  under  the 
presidency  of  Mr.  Thomas  Ilewson,  .m.i.c.e.,  the  city  engineer 
of  Leeds.  The  vice-presidents  were  Sir  A.  R.  Binnie,  J.  C. 
Bretland,  J.  H.  Cox,  A.  Creer,  T.  do  Courcy  Meade,  E.  R.  S. 
Escott  and  A.  B.  McDonald,  all  memtera  of  the  Institution 
ot  Civil  Engineers.  11.  Dearden,  a.m.i.o.k.,  a.k.i.h.a.,  and  T. 
W.  Scainthorpe,  A. m.i.c.e.,  were  the  secretaries,  and  C.  Mason 
A  .M.I.C.E.,  A.K.I.B.A.,  the  recording  secretary. 

The  attendance  of  municipal  and  county  engineers  was  not 
so  numerous  as  might  have  been  expected,  and  it  cannot  be 
said  that  the  interest  of  the  proceedings  reached  the  level  of 
the  similar  sectional  meeting  at  Newcastle  in  IS'JO.  Among 
the  municipal  engineers  and  surveyors  present  were  :  Messrs. 
C.  Aburrow,  Johannesburg;  F.  Bakei',  Middlesbrough;  W. 
L.  Bradley,  Tonbridge;  G.  F.  Carter,  Mexborough;  J.  P. 
Dalton,  Kyton ;  W.  Kdgon,  Kipon ;  W.  F.  Fletcher,  Dorset; 
R.  Fowler,  Swintun;  R.  M.  CWoyne,  Eastbourne;  T.  Ilewson 
Leeds;  G.  Hollings,  Wallsend  ;  Lieut. -Colonel  A.  S.  Jones 
Finchampstead  :  G.  Lund,  Veadon  ;  C.  Mason,  St.  Martin-in- 
the-Fields,  London  ;  W.  B.  Morgan,  Weymouth  ;  J.  Muuoe, 
Belfast;  R.  Pickering,  Bootle;  J.  Price,  Birmingham;  J.  T. 
I'roffiit,  WorBley ;  R.  O.  Wynne  Roberts,  Oswestry ;  A.  Ral- 
well,  Skiptou;  R.  S.  Rounthwaito,  Sunderland;  J.  Saville, 
Heckmondwike ;  E.  J.  Silcock,  King's  Lynn;  W.  Stubbs, 
Blackb.iin;   II.  W.  Ta_\  lor,  New  buru-ou-Tyne  ;  G.  W. 'I'honip- 


BOn,  London;  S.  Trow,  Otlej»;  W.  Walker,  Horsforth;  J. 
White,  Folkestone;  and  W.  E.  A.  Williams,  Festiniog.  Among 
others  present  were  Alderman  Cain  and  Councillors  Foster, 
J. p.,  Chatbourne  and  Taylor;  Alderman  D.  S.  Ward,  Harro- 
gate; Mr.  H.  A.  Roechling,  Leicester;  Dr.  A.  E.  Pearson, 
Leeds  City  Hospital,  <fcc. 

THE  PRESIDENT'S  ADDRESS. 
The  chairman  said  the  subjects  of  the  papers  to  be  read 
were  well  worthy  of  consideration.  They  were  the  result  of 
experience  and  practical  work,  as  distinguished  from  mere 
theories.  The  j)ublic  now  paid  great  attention  to  sanitary 
matters.  That  was  due  to  the  efforts  of  the  Sanitary  Insti- 
tute and  similar  organisations.  If  the  aspirations  of  the 
public  with  regard  to  sanitation  were  to  be  satisfied,  they  aB 
engineers  must  bo  up  to  date.  Such  conferences  helped  them 
to  ac(|uire  knowledge  which  it  was  impossible  to  obtain  in 
any  other  way.  Such  a  result  was  beneficial  to  local  author- 
ities, and  among  many  other  things  would  surely  load  to  the 
ab.iudonment  of  the  system  of  palliation  and  to  their  making 
provision,  not  simply  for  the  present,  but  for  future  years. 
The  paper  on  "  Tho  Harrogate  liaths  "  would  bo  appreciated, 
at  least  by  the  North  of  Kogland  engineers,  for  largo  towns 
would  before  long  be  called  upon  to  provide  winter  gardens 
and  other  largo  buildings  for  public  entertainments  and 
social  gatherings.  Tho  Leeds  Corporation  at  its  last  meeting 
instructed  the  Parliuuiuntary  Coniuiitlee  to  apply  in  ita  next 
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Bill  for  power  to  eroct  aucli  a  buildinf;.  With  regard  to  wood 
paving  he  was  sure  the  nuisance  from  it  was  bo  undereati- 
matod  that  it  required  the  object  leaaon  given  the  other  dny 
of  an  American  attending  the  jubilee  celebration  in  London 
shortening  his  stay  there  bccaase  be  wanted  to  get  the  stable 
smell  out  of  Ilia  noae. 

\Vt)01)  CARRIAGEWAY  PAVEMENTS. 

The  lirst  paper  read  was  that  by  Mr.  Charles  Mason, 
A.M.I.C.K.,  surveyor  to  the  Veatry  of  St.  Martin-in-the-Fields, 
Ijondon,  on  "The  Sanitary  Aspects  of  Woud  I'avementa." 

The  title  of  this  paper,  said  Mr.  Mason,  has  been  chosen 
by  the  author  mainly  with  the  view  of  eliciting  a  discussion 
upon  a  BuViject  which,  in  his  opinion,  requires  more  ventila- 
tion from  those  competent  to  form  an  opinion  than  has  been 
accorded  in  the  past.  It  is  the  author's  firm  opinion  that 
most  iif  the  advorao  criticism  bestowed  upon  wood  as  a 
jiaving  material  is  due  to  careless  and  improper  methods  of 
laying  and  subsequent  maintenance  rather  than  to  the  mate- 
rial itself.  In  tho  .author's  opinion,  wood,  if  properly  selected 
and  treated  and  thorouf^'hly  well  laid,  has  advantages  which 
should  favour  a  continuance  of  its  adoption  as  a  carriageway 
pavement  until  some  better  substitute  hM  been  discovered. 
In  comparing  different  materials  for  street  pavements  asphalt o 
is  undoubtedly  the  most  sanitary  of  all,  but  ita  general  adop- 
tion on  other  than  comparatively  level  roads  in  practically 
prohibited  until  horse  haulage  becomes  a  thing  of  the  past. 
A  brief  reference,  however,  to  the  different  kinds  of  wood 
employeil,  their  treatment  and  method  of  laying,  is  necessary 
to  enable  ns  to  grasp  the  sanitary  conditions  of  such  pave- 
ments. 

The  wood  now  employed  is  generally  distinguiahed  under 
tho  titlea  of  "  hard  "  and  "  soft."  Tho  former  embracing  the 
hard  woods  from  .Vustralia  and  other  placea  at  the  Antipodes, 
mostly  of  the  eucalyptus  family;  tho  "soft"  wood  now 
generally  in  use  being  red  or  yellow  pino  from  North  Europe. 
Hard  woods  are  generally  laid  in  their  natural  state — that  is, 
not  subjected  to  any  preservative — while  the  soft  woods  are 
new  seldom  laid  unless  previously  treated  with  creosote  or 
other  preservative.  An  essential  qualification  for  a  good 
pavement  is  a  cement  concrete  foundation,  floated  over  and 
formed  to  a  proper  contour  to  receive  the  wood  blocks,  which 
must  be  laid  directly  thereon,  with  necessary  falls  longi- 
tudinally in  the  channels  towards  the  gullies  for  surface 
drainage.  The  life  of  a  wood  pavement  varies  from  five  to 
twelve  years,  according  to  the  amount  of  tratiic,  quality 
of  wood  and  method  of  laying.  It  is  the  author's  object  to 
show  that  the  method  of  laying  and  maintaining  wood  pave- 
ments, coupled  with  the  fact  that  tho  renewals  are  not  suf- 
ficiently frequent,  is  mainly  the  cause  of  complaints  as  to 
the  insanitary  condition  of  wood  pavements;  of  course  ex- 
cepting a  faulty  system  of  scavenging,  which  can  easily  be 
remedied. 

The  author  intended  taking  samples  of  wood  pavements 
that  had  been  laid  for  a  number  of  years  in  London,  and 
analysing  the  blocks  and  their  pointing  materials  to  show 
you  tho  quantity  of  matter  injurious  to  health  contained  in, 
say,  a  square  yard  of  pavement;  this,  however,  has  net  been 
done,  as  the  results  would  be  misleading,  so  much  depending 
upon  the  system  of  scavenging,  contour  of  roadway,  antl 
other  facts  that  would,  in  the  author's  opinion,  render  any 
statistics  unreliable.  Experience  as  to  scavenging,  method 
of  paving,  street  watering,  repairs,  and  other  matters  inci- 
dental thereto,  are  far  more  important  in  determining  tho 
conditions  of  wood  pavements;  the  author,  therefore,  from 
an  experience  of  seven  years  in  the  construction  and  main- 
tenance of  wood  pavements  in  London,  has  arrived  at  the 
following  conclusions. 

THE  S.iXrfARY  onJKCTIOXS. 
Wood  pavements  are  condemned  on  sanitary  grounds 
becauao  — 1,  Too  little  attention  has  been  given  in  tho  past 
to  tho  contour  of  tho  road  to  allow  for  a  natural  fall  to  the 
gullies ;  2,  tho  wood  used  has  in  many  cases  not  been  care- 
fully selected,  and  properly  treated  with  a  preservative  ;  3, 
the  expansion  joint  in  each  channel  is  allowed  to  become  a 
source  of  nuisance ;  4-,  repairs  have  not  been  carefully 
executed,  and  renewals  have  not  been  made  at  frequent 
intervals;  o,  an  inethcieut  system  of  scavenging  has  been 
allowed  to  exist.  Taking  these  seriatim;  (1)  The  faulty 
contour  of  tho  carriageway  is  due  in  many  cases  to  the 
original  foundation  having  been  laid  without  due  considera- 
tion to  the  falls.  This  foundation  is,  and  should  always  be, 
treated  as  tho  roadway  itself,  the  wood  being  merely  a  cover- 
ing for  convenience.  In  cases  where  this  foundation  is  found 
to  requiro  reforming  expense  should  not  be  spared  in  chip- 
ping over  and  refloating  when  the  wood  is  "  up  "  for  renewals. 
It  is,  I  regret  to  say,  more  tho  rule  than  the  exception  upon 
a  tolerably  level  street  paved  with  wood  to  seo  the  channels 
80  arranged  that  tho  water  will  not  How  naturally  to  tho 
gullies.  (2)  The  wood  should  be  carefully  selected,  free 
from  sap,  and  close  and  even  grained  [it  is  not  necessary  in 
paving  works  to  have  "  tlioroughly  well. seasoned"  wood]; 
and  the  soft  woods  should  be  treated  with  creosote  or  other 
preservative.  The  author  has  used  satiafuclorily  wood  im- 
pregnated with  creosote  (10 lb.  to  tho  cubic  foot)  and  also 
wood  treated  with  "  Carbolinoum  .Vvenarius"  (tio  gallons  to 
1,000  'J-in.  by  3-in.  by  u-in.  blocks),  and  toata  of  the  absorp- 
tion of  each  of  these  comjiared  with  a  plain  block  (yellow 
deal)  have  been  made  with  tho  following  results:    No,  G, 


blocks,  measuring  3  in.  by  0  io.  by  5  in.,  immersed  io  water 
for  twenty-four  hours  ; — 

Weight  l»ofore.    WeiKht  after. 

Plain  blocks         161b.       ...       181b. 

Creosoted  blocks  . .         ...     20 J  „        ...       21  „ 
Carbolised  blocks  ...      18    „        ...       194,, 

These  statistics  prove  the  wood  to  be  less  susceptible  to 
absorption  after  treatment  than  before,  the  advantage  being 
in  favour  of  creosote.  Creosote,  however,  having  a  strong 
smell — which  is  often,  tho  author  regrets  to  say,  objected  to 
by  adjoining  occupiers — favours  the  introduction  of  carbolised 
blocks  in  special  places. 

(3)  The  expansion  joint  in  the  channel  of  a  wood-paved 
road  is,  from  a  sanitary  point  of  view,  a  great  objection,  and 
is  the  means  of  road  detritus  and  other  matter  being  retained 
therein,  and  finding  ita  way  beneath  the  wood  pavement. 
Tho  author  has  freipiently  found  from  this  cause  largo  quan- 
tities of  filthy  black  mud,  Ac,  beneath  the  channola  and 
surrounding  tho  gullies,  which  is  a  conaiderablo  source  of 
nuisance. 

(-1)  The  greatest  care  is  necessary  in  carrying  out  ropaiiR 
to  gas,  water  and  other  excavations;  the  foundation  and 
pavement  over  should  be  done,  if  possible,  in  a  more  skilful 
manner  than  the  laying  of  tho  original  pavement,  and  all 
defects  in  tho  wood  likely  to  cau.se  depressions  for  the  re- 
ception of  deleterious  matter  should  also  have  immcdiato 
repair.  Tho  parsimonious  manner  in  which  public  authorities 
often  allow  wood  pavemonta  to  remain  longer  than  their 
proper '•  lifo"  is  undoubtedly  tho  chief  cause  of  complaints 
as  to  the  condition  of  such  pavemonta,  and  on  no  account 
should  an  uneven  and  worn  pavement  be  allowed  to  remain 
in  what  must  naturally  be  an  insanitary  condition. 

(5)  Ineflicient  scavenging  has  only  to  be  mentioned  to 
receive  the  just  condemnation  it  merits.  Any  sanitary 
authority  who  curtail  the  scavenging  expenses  to  the  detri- 
ment of  eflicient  work  ought  to  be  immediately  superseded 
by  some  more  capable  system  of  local  government,  for  the 
root  of  the  whole  matter  lies  in  a  perfect  ayatem  of  scaveng- 
ing, which  can  only  be  properly  carried  out  when  the  neces- 
sary funds  are  allowed  ;  and  every  official  should  have  a  free 
hand  in  this,  in  order  to  carry  out  the  work  with  credit  to 
himself  and  the  public  whom  he  serves. 

The  hard  woods  mostly  used  for  street  paving  works  are 
those  know  as  "  karri  "  and  "  jarrah,"  from  Western  Australia. 
These  woods  are  generally  laid  close-jointed  and  grouted 
with  pitch  and  tar,  and  form  an  excellent  sanitary  pavement ; 
their  liability  to  contraction,  however,  has  proved  a  draw- 
back, as  the  spaces  loft  between  the  blocks  when  contraction 
takes  place  become  filled  with  horse  dung  and  road  detritus, 
whicli  it  is  impossible  to  get  out.  It  is  to  be  hoped  this 
wood  will  soon  be  supplied  in  such  a  condition  that  this,  its 
only  f.atilt  from  a  sanitary  point  of  view,  will  soon  be  a  thing 
of  the  past. 

The  foregoing  remarks  may  bo  summarised  by  stating  the 
essentials  towards  a  satisfactory  wood  pavement  to  be:  1, 
A  properly  constructed  roadway;  2,  careftil  maintenance  and 
frequent  renewals  ;  3,  good  scavenging. 

Wood  is,  in  the  author's  opinion,  suited  for  town  pave- 
ments, on  account  of  its  being  less  noisj'  and  less  slippery 
than  any  other  kind  of  pavement  suitable  for  heavy  traSc  ; 
and  in  order  to  overcome  the  objections  before  mentioned 
all  soft  woods  should  be  properly  creosoted  (in  vacuum,  and 
not  simply  dipped),  the  blocks  laid  "close-jointed"  to  a 
proper  contour  both  transversely  and  longitudinally,  and 
grouted  with  bituminous  composition.  This  method  is  adopted 
by  the  author,  and  it  has  been  found  that  the  blocks  do  not, 
when  thus  laid,  expand  more  than  is  requisite  to  bind  tho 
whole  pavement  together.  Wood  blocks  thus  laid  and 
cleansed  by  periodically  washing  form  as  perfect  a  pave- 
ment for  carriageways  as  it  is  possible  to  obtain,  and  tho 
author  refers  those  interested  in  the  subject  to  that  portion 
of  the  Strand  between  Trafalgar-square  and  Charing  Cioss 
station,  which  has  now  been  in  use  for  four  years  and  w:ishcd 
daily  without  any  material  defects,  although  subject  to  an 
enormous  daily  traffic. 

Discfssiox. 

Mr.  J.  PiucF.  (Birmingham),  in  moving  a  vote  of  thanks  to 
tho  reader  of  the  paper,  thought  from  its  title  that  they 
would  have  heard  more  of  the  analysis  of  the  air  of  the 
street  taken  just  above  tho  wood  paving.  In  Hirmingham 
they  had  no  hard  wood,  but  a  largo  and  increasing  area  of 
soft  wood.  Scavenging,  he  agreed,  was  most  important. 
Every  night  the  Birmingham  wood  was  thoroughly  watered 
and  swept,  and,  of  course,  it  had  to  have  a  slight  sprinkling  of 
gravel.  Hid  Mr.  Mason  impregnate  with  creosote  himself;  if 
not,  he  should  like  to  ask  what  precautions  were  taken  toon- 
suro  lOlb.  to  tho  cubic  foot?  Tho  author's  figures  in  regard 
to  weight  were  extremely  useful  and  were  somewhat  now  to 
him  (the  speaker).  The  selection  of  wood  depended  in  many 
cases  on  a  storekeeper  who  took  it  into  stock,  and  who  often 
did  ftot  know  tho  difference  between  wood  of  the  first  and  of 
tho  second  class.  Wood  grown  on  a  marsh  bottom  was,  for 
instance,  of  considerably  less  durability  than  that  grown  on 
the  top  of  a  hill,  and  such  dilTerenceK  as  these  accounted  for 
the  variation  in  the  endurance  of  limbers.  It  was  dithcult 
to  got  authorities  to  provide  tho  necessary  money  for  that 
efficient  scavenging  without  which  wood  paring  would  not 
bo  a  success. 

Mr.  RofNTiiw.MTK   (Sunderland)  waa  not   inclined  to  ueo 
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hard  wood  in  small  provincial  towns.  It  was  dangerously 
slippery,  and  when  in  the  slightest  degree  wet  every  driver 
carefully  avoided  it.  When  you  could  get,  as  he  did  at 
Sunderland,  a  life  of  from  eighteen  to  twenty  years  out  of 
soft  wood,  with  considerable  traffic,  he  thonptht  that  shonld 
suffice  for  provincial  towns.  He  had  seen  the  Strand  under 
repair,  but  did  not  approve  of  the  blocks  being  laid  directly 
on  concrete.  The  surface  of  the  foundation  could  not  be 
made  perfectly  smooth,  and  the  blocks  were  not  sawn  to 
exactly  the  same  depth,  the  result  being  an  uneven  surface. 
A  layer  of  sand,  even  one-eighth  of  an  inch  thick,  he  thought 
should  be  put  between  the  bed  and  the  blocks.  He  had  not 
found  any  difficulty  with  contraction  in  either  karri  or  jarrah- 
dale.  He  preferred  joints  of  three-sixteenths  of  an  inch  so 
that  a  good  bituminous  joint  could  bo  made. 

Mr.  Cox  (Bradford)  said  his  experience  did  not  coincide 
with  that  of  Mr.  Rounthwaito  as  regarded  Australian  hard 
wood.  At  Bradford  they  preferred  it  to  soft  wood.  There 
was  some  ground  for  saying  that  it  was  a  little  more  slippery 
in  wet  weather,  but  if  the  street  was  fairly  level  there  was 
not  much  danger  in  that  direction.  He  had  found  no  diffi- 
culty in  making  the  concrete  foundation  perfectly  fit  for  the 
reception  of  the  blocks.  In  dry  weather  there  was  some  con- 
traction, but  not  to  any  serious  extent.  He  had  found  it  ad- 
visable to  leave  narrow  joints.  He  saw  no  reason  why  the 
blocks  should  not  all  be  cut  to  a  uniform  depth. 

Mr.  White  (Folkestone)  said  they  would  not  lay  any  more 
soft  wood  in  his  town.  Ho  had  not  found  the  hard  wood 
slippery.  Tt  only  wanted  careful  washing  in  the  morning  and 
a  little  sanding.  In  a  narrow  street  flanked  by  high  build- 
ings he  had  had  sections  laid  with  soft  and  hard  woods  re- 
spectively. After  rain  the  latter  dried  almost  at  once.  He 
had  found  both  a  smell  and  a  kind  of  steam  to  arise  from 
soft  wood.  That  never  occurred  with  hard-wood  blocks  laid 
with  a  proper  contour  on  concrete  which  had  its  surface 
properly  rendered. 

5Ir.  Mason,  in  reply,  said  that  he  had  had  strongly  in  mind 
when  he  prepared  his  paper  the  question  raised  by  Mr.  Price. 
He  agreed  that  his  paper  was  7iot  complete,  but  he  had  con- 
cluded that  statistics  as  to  the  air  immediately  above  wood 
pavement  would  be  incomplete  until  some  common  basis  for 
them  was  adopted,  as  so  much  depended  on  the  methods 
of  cleansing  adopted.  What  he  wanted  most  to  emphasise 
in  his  paper  was  that  wood  pavements,  to  be  healthy  and 
efficient,  needed  careful  and  systematic  scavenging  and 
frequent  renewals.  lie  had  pavement  down  for  twelve 
years  which  ought  to  have  been  taken  up  four  years  ago. 
With  regard  to  creoaoting,  he  had  a  special  man  who  was 
paid  3i  guineas  a  week  for  being  in  the  creoaoting  yard 
during  the  three  or  four  months  of  summer  to  see  the  wood 
properly  creosoted.  He  also  found  the  difficulty  referred 
to  in  the  lack  of  special  knowledge  of  storekeepers,  but 
mostly  in  connection  with  jobbing  works.  As  to  the  life  of 
wood,  eighteen  yeai's  for  soft  wood,  as  mentioned  by  Mr. 
Eounthwaite,  was  a  long  life,  but  of  course  it  depended  on 
the  character  and  extent  of  the  traffic.  In  the  .Strand  the 
maximum  life  was  from  four  and  a  half  to  six  years.  He 
found  no  difficulty  in  laying  direct  on  concrete.  The  blocks 
were  cut  by  machinery  and  were  all  of  the  same  size.  He 
presumed  the  soft  wood  referred  to  at  Folkestone  was  not 
creosoted  (Mr.  White  assented)  ;  if  it  had  been  the  conditions 
mentioned  would  not  have  been  so  marked. 

The  Cu.AiR.M.'kN,  who  said  he  had  had  very  litttlo  experience 
of  wood  pavements,  was  of  opinion  that  the  paving  of  streets 
in  the  centre  of  a  large  city  was  a  serious  matter.  He  did 
not  think  any  authority  was  justified  in  putting  down  a 
pavement  which  would  not  last  at  least  seven  or  eight  years. 
They  must  consider  the  tradesmen  who  were  paying  enor- 
mous rents.  It  was  too  bad  to  pull  up  the  roads  in  front  of 
their  shops  every  three  or  four  years.  He  did  not  think  that 
there  should  be  much  difficulty  with  the  sanitary  behaviour 
of  wood  if  properly  creosoted.  His  own  creosoting  was 
generally  done  at  Ilull,  whither  he  sent  a  man  from  his 
department  to  see  the  work  properly  done. 

The  nest  paper,  entitled  "  The  New  '  Royal  Baths '  at  Harro- 
gate," was  by  Mr.  F.  T.  Baggallay.  The  following  is  an 
abstract : — 

HARROGATE  NEW  BATHS. 

In  the  course  of  his  paper  the  author  stated  that  some  of 
the  Harrogate  mineral  water  sprin;;3  are  at  considerable  dis- 
tances from  the  principal  group,  which  is  in  the  valley  from 
a  quarter  to  halt  a  milo  east  of  the  railway  station.  The 
water  appeal's  to  rise,  from  fissures  in  a  stratum  of  shale,  and 
consists  of  iron,  saline,  chalybeate  and  sulphur  waters,  all  of 
which  are  taken  internally  as  medicine  for  various  complaints, 
and  the  last  is  used  also  for  baths  and  douches.  One  spring 
was  discovered  300  years  ago;  and  the  "  Old  Sulphur  Well" 
seems  to  have  been  known  in  the  seventeenth  century.  In 
1770  an  Act  of  rarliamont  ensured  public  access  to  the  then 
known  springs  and  gave  some  protection  from  e.xcavations 
in  the  neighbourhood.  The  original  l)uildiiigs  were  small 
domed  shelters  over  tlie  wells,  and  there  was  no  bathing 
establishment  before  IH'.a.  In  that  year  and  183.5  respect- 
ively two  bath  houses  were  erected,  which  have  been  recently 
palled  down.  'J'ho  Improvement  Commissioners,  appointed 
in  184-1,  built  the  "  Koyal  Pump-lloom  "  and  two  others  and 
the  "  Victoria  Baths,"  as  well  as  some  reservoirs.  Sinco 
Harrogate  became  a  municipal  borough  the  corporation,  be- 
sides other  improvements,  have  purchased  all  the  principal 


springs,  previously  in  private  hands,  have  buiit  improved 
reservoirs,  and  have  devoted  great  attention  to  preserving 
the  purity  of  the  waters  in  several  ways.  They  have  also 
erected  the  "  Royal  Baths,"  equipped  with  all  modern  appli- 
ances and  conveniences  with  the  intention  of  making  it  the 
foremost  establishment  of  its  kind.  Some  delays  which 
occurred  before  this  building  was  commenced  were  used  to 
introduce  improvements  in  the  plans;  particularly,  a  much 
larger  number  of  dressing-rooms  was  provided  in  connection 
with  the  douches  and  needle  baths.  As  many  frequenters  of 
the  building  will  be  invalids,  all  the  accommodation  will  be 
on  one  level,  and  there  are  no  steps  except  at  the  entrances. 
The  bath-rooms  are  in  pairs  on  the  outside,  with  the  hot 
towel  closets,  attondants'-rooms,  lavatories  and  so  on  be- 
tween ;  and  the  dressing-rooms  are  inside  them,  next  the 
corridors.  All  bath-rooms  for  apparatus  that  produces  much 
vapour  have  windows  on  two  sides,  and  smooth  vaulted  ceil- 
ings to  prevent  drips  from  condensation.  Each  room  has  a 
separate  set  of  service  tanks,  giving  a  regulated  head  of 
water;  and  a  thermometer  is  fixed  in  the  joint  service  by 
which  to  regulate  the  temperature.  In  the  two  main  depart- 
ments there  are  172  bath  and  dressing  rooms,  and  the  whole 
establishment  will  use  10,000  gallons  an  hour  of  hot  water 
alone.  The  central  hall  is  fitted  as  a  pump-room.  The 
Turkish  bath  accommodates  about  twenty  persons  and  is 
luxuriously  fitted;  and  there  are  also  "inhalation,"  "pul- 
verisation "  and  massage  rooms.  The  basement  is  occupied 
by  a  steam  laundry,  boilers,  machinery,  attendants'  mess- 
rooms  and  so  on. 

DISCUSSION. 

Mr.  E.  T.  Hall  (London),  in  moving  a  vote  of  thanks  to 
the  author  of  the  paper,  said  Harrogate  was  to  be  congratu- 
lated upon  possessing  so  magnificent  a  building  as  that  de- 
signed by  Mr.  Baggallay.  The  paper  made  little  reference 
to  the  artistic  features  of  the  designs  of  the  new  baths.  He 
held  that  pleasant  surroundings  had  a  very  great  curative 
effect,  and  from  that  point  of  view  the  beautiful  details  Mr. 
Baggalley  had  added  to  a  most  admirably  fitted-up  building 
were  of  distinct  value. 

The  Mayor  of  Haerogate,  in  seconding  the  resolution, 
spoke  in  similar  terms  of  the  excellence  of  Mr.  Baggallay's 
work,  and  extended  a  cordial  invitation  to  the  delegates  to 
inspect  the  new  baths  for  themselves.  He  might  say  that 
since  the  opening  of  the  baths  they  had  given  the  utmost 
satisfaction. 

Alderman  Ward,  chairman  of  the  Baths  Committee  of 
Harrogate,  said  the  united  testimony  of  people  who  had 
visited  the  new  baths  so  far  was  that  they  were  quite  as 
good  as,  if  not  better,  than  those  on  the  Continent  and  in 
other  places. 

The  vote  of  thanks  having  been  accorded,  Mr.  Baggallay 
briefly  replied. 

COMBINED  DRAINAGE, 

The  last  paper  of  the  conference  was  contributed  by  Dr. 
Anningson,  and  was  entitled"The  Dangers  and  Difficulties  of 
Combined  Drainage."     In  the  course  of  it  he  said  : — 

The  definitions  in  see.  4,  Public  Health  Act,  1875,  of  the 
terms  "drain  "  and  "  sewer"  have  led  to  some  serious  disad- 
vantages in  both  old  and  new  town  districts.  In  old  districts 
of  towns  the  local  authorities  have  found  themselves  under 
an  obligation  to  correct  at  the  public  cost  any  defects  of 
drainage  where  two  or  more  houses  are  connected  with  a 
conduit  common  to  the  whole  number;  and  there  follows, 
therefore,  a  not  unnatural  reluctance  on  the  part  of  these 
authorities  to  give  ready  heed  to  the  complaints  as  to  the 
inefficiency  of  such  conduits ;  there  follows,  also,  the  same 
reluctance  on  the  ])art  of  local  authorities  to  require  owners 
of  riparian  properties  to  divert  sewage  from  natural  water- 
courses under  the  Rivers  Pollution  Prevention  Act. 

Again,  iu  new  town  districts,  wliere  no  back  alley  can  be 
constructed  between  parallel  rows  of  cottages,  the  house 
drains  must  either  be  brought  through  each  several  house  or 
be  connected  with  a  common  conduit  in  the  roar,  which  thus 
becomes  a  secondary  or  branch  sewer,  and  the  local  authority 
becomes  responsible  under  the  definition  for  the  cost  of  main- 
tenance and  rep.iir.  Local  authorities  have,  in  the  newer 
parts  of  towns,  wliere  building  extensions  are  in  progress  and 
building  by-laws  arc  in  operation,  resorted  to  some  expedients 
in  order  to  avoid  a  cliarge  on  the  rates  without  the  arrest  of 
building  dcvclo])iiionls:  (1)  Permission  to  carry  each  house 
drain  under  the  house  from  back  to  front.  This  method  is 
open  to  two  objections — (n)  The  usual  danger  of  leakage  of 
undcr-houao  drains,  even  when  safeguarded  by  building  by- 
laws; (h)  needless  cost  to  individiual  owners;  (2)  the  second 
method  is  to  allow  a  combined  system  for  the  several  houses, 
but  to  exact  from  each  owner  before  passing  the  building 
plans  a  written  agreement,  under  a  10s.  stamp,  to  absolve  the 
local  authority  from  any  obligation  "  to  repair  and  keep  in 
repair  the  said  system  I'roni  the  coninienooment  thereof  up  to 
the  jioint  where  tho  same  shall  be  connected  with  the  main 
sewer."  Agrcomonts  of  this  character  are  regarded  by  many 
sound  lawyers  to  be  of  no  binding  value,  especially  after 
transfer  of  the  new  property  to  some  other  person  than  tho 
one  who  executed  tho  deed  of  agreement.  Another  method 
is  to  accojit  the  responsibility,  and  simply  for  the  convenience 
of  the  authority  to  insist  ou  the  construction  of  inspection 
chambers  or  access  pits  at  angles  or  points  indicated  by  their 
surveyor,  with  an  interceptor  at  the  point  where  the  drain 
leaves  tho  curtilage  of  tho  property  to  join  the  main  sewer. 
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Tlie  chief  danger  to  health  under  any  of  tlio  above-men- 
tioned conditions  is  the  consequent  result  of  the  combined 
condnit  only  beinpr  regarded  legally,  and  not  physically,  as  a 
Bewer,  and  neglecting  those  (irecautions  whicli  would  bo  in- 
Bisted  upon  under  other  circumstances.  In  order  to  amplify 
my  meaning  it  may  be  well  to  indicate  a  particular  case.  A 
row  of  several  houses,  with  no  back  approach  except  at  the 
end  of  the  block,  with  a  public  sewer  in  the  street  in  front 
and  a  parallel  private  sewer  along  tho  yards  or  gardens  in  the 
rear,  which  is  connected  with  tlio  public  sewer  at  tho  end  of 
the  block;  in  such  an  instance  it  is  usual  for  tho  closet  pipes 
and  slop-water  wastes  to  be  each  connected  with  tho  private 
sower,  with  the  intervention  of  merely  water  traps  in  the 
usual  places.  An  air  ititerceptor,  if  any,  is  placed  at  the  end 
of  the  system  next  the  public  sewer,  and  an  upcast  ventilating 
shaft  at  the  other  or  higher  point  of  the  system,  the  whole 
row  of  houses  being  thus  treated  as  one  lionsehold,  with 
a  number  of  excremental  drains  along  a  line  of  a  common 
condnit. 

Those  local  authorities,  as  already  mentioned,  which  accept 
the  conditions  imposed  by  tho  statute  and  insist  on  manholes 
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or  lampliolos  being  placed  merely  for  their  own  convenience 
in  regard  to  inspection,  allow  such  inspection  holes,  not 
ventilators,  on  a  main  sewer  to  be  hermetically  covered,  and 
opened  only  when  an  inspection  is  needed.  In  such  a  con- 
tinuous Bysteni  there  is  (1),  on  account  of  tho  groat  length  of 
pipe  and  possibly  several  bends,  practically  no  ventilation  of 
the  drain,  and  (2)  a  greater  or  less  community  or  continnily 
ot  sewage  air  and  sewage  II aid  between  tho  several  house- 
holds. 

I  have  had  in  my  experience  instances  (two  very  recently) 
of  the  infection  of  typhoid  fever  liaving  been  conveyed  from 
one  household  to  another  along  a  line  of  such  combined  ilrain- 
ogo.  Under  the  existing  legal  disabilities  tho  best  remedy 
would  seem  to  bo  to  treat  the  common  conduits  as  real  sowers, 
and  disconnect  each  contriliutory  household  by  an  uir  inter- 
ceptor with  its  own  ventilating  shaft.  If  the  legal  disability 
is  to  be  maintained  and  the  common  conduits  troatetl  as 
branch  sewers  for  which  tho  local  authority  is  respoiisililCi'it 


would  be  well  that  all  persona  who  may  desire  to  develop  a 

building  estate  shoaUl  be  required,  as  is  the  case  nndcr  some 
local  -Vets,  to  construct  a  cart  alley  between  the  back  yards 
or  gardens  of  parallel  rows  of  houses,  in  which  a  public  sewer 
could  be  laid  under  the  direction  of  the  local  authority.  There 
is,  however,  an  engineering  objection  to  this  method  when 
the  back  gardens  are  of  some  considerable  depth,  as  the  con- 
seqnent  length  of  pipe  would  necessitate  greater  depth  of 
sewer  than  might  bo  convenient  in  order  to  provide  a  snffi- 
cient  fall. 

The  best  remedy,  to  mj'  mind,  would  bo  to  get  the  defini- 
tion of  drains  and  sowers  altered  in  any  future  consolidating 
of  the  Public  Health  Act,  so  as  to  allow  a  private  system  of 
combined  drainage  to  bo  vested  in  the  owner  of  the  property, 
with,  of  course,  adequate  safeguards  in  regard  to  the  discon- 
nection of  one  of  the  house  drains  from  another  ty  air  inter- 
ceptors. That  some  alteration  is  desirable  is  practically  ad- 
mitted by  the  terms  of  sec.  19  of  the  Public  Health  Acts 
.\mendment  Act,  1890. 

DISCUSSION. 

The  Prksidbnt,  in  opening  the  discussion,  said  that  they 
would  like  to  know  what  had  become  of  the  Bill  of  the  Muni- 
cipal Corporations'  Association,  which  was  to  make  clear  tho 
distinction  between  "  sewer  "  and  "drain." 

Mr.  Angel L  (West  Ham),  in  moving  a  vote  o  thanks  to 
Mr.  Anningson,  said  tho  Bill  had  been"  blocked"  by  property 
owners.  His  corporation  at  West  Ham  had  now  huudretU  of 
miles  of  private  drains  which,  under  the  new  interpretation 
of  the  law,  had  become  public  sowers,  and  were  thus  thrown 
upon  the  corporation's  hands  to  repair  and  maintain.  For 
forty  years  they  had  been  held  to  be  private  drains,  but,  as 
was  not  uncommon,  a  clever  lawyer  had  been  able  to  drive  a 
coach  and  four  through  the  Act  of  Parliament;  and  techni- 
cally, no  doubt,  tho  Courts  were  right.  But  in  equity  there 
should  be,  as  Mr.  Anningson  suggested,  a  clear  delinitioD  ot 
the  terms  "  drain  "  and  "  sower." 

Mr.  Price  (Birmingham),  in  seconding  the  vote,  said  the 
new  interpretation  probably  meant  the  expenditure  of  aquarter 
of  a  million  in  Birmingham.  Ho  thought  a  special  provision 
in  a  general  Act  of  Parliament  was  necessary. 

Mr.  SiLCocK  (King's  Lynn)  having  referred  to  the  method 
of  procedure  adopted  with  combined  drains  in  King's  Lynn, 

Mr.  DAW.SOX  (Banbury)  asked  if  they  were  to  gather  that 
the  author  of  the  paper  advocated  a  separate  drain  for  each 
house. 

Mr.  MixcE  (Belfast)  said  that  in  Belfast  no  house  oould, 
fiinco  1878,  bo  built  without  a  back  passage,  under  which  tho 
drain  had  to  bo  carried.     Thei-o  they  had  a  special  Act. 

Mr.  Maso.n  (St.  Martin-in-the-Fields)  pointed  out  that  ia 
London  the  authorities  now  passed  any  combined  drains 
under  a  formal  order,  which  was  entered  on  minutes,  and  they 
appeared  as  combined  drains  and  not  as  sowers. 

Mr.  Maweky  (Leicester)  having  explained  tho  system 
adopted  in  his  city,  and  The  Chaibxlan  having  referred  to  tho 
procedure  in  Leeds, 

Mr.  .\NNiN08oN,  in  reply,  said  he  did  not  think  it  necessary 
that  there  should  bo  a  separate  drain  to  each  house.  That 
would  entail  a  very  heavy  expense  upon  builders,  and  would 
hinder  building  doveloi>monts.  He  wished  to  advoi-ate  tho 
adoption  of  proper  interceptors  and  ventilators  in  tho  case  of 
combined  drains. 

This  concluded  the  conference,  and  the  dologatos  were 
subsequently  driven  to  the  works  of  tho  I^eds  Fireclay  Com- 
pany at  Wortley,  where  luuebecm  was  generously  provided 
for  ihom,  and  aubso<iucntly  thoy  continued  thoir  U)ur  of  in- 
spection by  visiting  some  of  tho  Leeds  Corporation'n  enter- 
prises.    Wo  shall  refer  to  these  in  detail  in  a  later  issue. 

Next  wook,  in  addition  to  a  further  report  of  the  proceed- 
iiigB  ot  the  congress,  wo  shall  dovoto  a  special  supplement 
to  the  most  interesting  of  tho  exhibits  at  tho  Health  Kxhibi- 
tiou  in  connection  with  the  congress. 
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Municipal   Work   In    Coventry. 

REORGANISATION  OF  SURVEYOR'S  DEPARTMENT. 


Tliis  week  we  give  a  summary  of  tlie  interesting  report 
presented  to  the  Coventry  City  Council  by  tko  new  city 
engineer,  Mr.  J.  E.  Swindlchnrst,  formerly  of  Bnrton-on- 
Trent.  It  will  be  remembered  that  in  our  editorial  reference 
to  the  report  last  week  we  stated  that  it  has  been  adopted 
by  the  council.  After  explaining  that  since  beginning  his 
duties  under  the  city  council  he  has  been  engaged  in  spare 
intervals  upon  a  careful  inquiry  into  the  whole  system  of  the 
administration  of  the  department  for  which  he  is  responsible, 
Mr.  Swindlchnrst  proceeds  to  give  the  following  facts  and 
recommendations  in  the  course  of  his  report :  — 

EXISTING    CONDITIONS. 

The  city  of  Coventry  has  an  area  of  3,144^  acres;  there 
are  about  13,000  houses,  &c. ;  and  a  poinilation  of  about 
61,000  persons.  There  are  about  40  miles  of  highways  within 
the  city,  and  an  approximate  length  of  about  50  miles  of 
sewers.  The  work  of  the  city  engineer's  department  has 
hitherto  been,  I  am  informed,  conlined  to  tlio  various  matters 
relating  to  the  maintenance  and  cleansing,  &c.,  of  the  roads, 
the  superintendence  of  the  ashpit  scavenging,  tlie  supervision 
of  new  streets  and  buildings,  waterworks  management,  and 
the  general  work  incident  to  the  maintenance  and  manage- 
ment of  the  corporation  lands  and  buildings. 

MAINTENANCE  OF    STREETS    AND    ROADS:    REPAIR   OF    ROADWAtS. 

We  have,  as  I  have  stated,  a  length  of  about  40  miles  of 
streets  and  roads  being  highways  within  the  city  boundaries. 
Of  these,  about  3  miles  are  paved  and  about  37  miles  arc 
macadamised.  In  order  to  form  an  opinion  as  to  the  condi- 
tion of  the  roads,  I  have  made  an  inspection  of  the  major 
portion  of  the  same.  It  has  been  intimated  to  me  that  pos- 
sibly one  of  the  first  matters  to  which  it  would  be  desirable 
to  give  early  attention  is  the  question  of  repairs  of  the  road- 
ways ;  and  I  am  compelled  to  say,  as  the  result  of  my  exami- 
nation, that  I  quite  endorse  this  suggestion.  I  find  from  my 
inspection  that  the  roads  generally  throughout  the  city  are 
nearly  all  in  a  very  bad  state  of  repair.  Almost  every  length 
of  road  we  have  requires,  and  should  receive,  attention  at  as 
early  a  date  as  possible.  Some  of  the  roads  I  have  inspected 
appear  to  have  become  so  worn  down  that  apparently  the 
foundation  has  been  reached,  and  the  dejith  of  nistalling  is 
very  slight  indeed.  In  others  the  surface  appears  to  have 
become  rougli  and  out  of  shape,  and  to  have  become  so  much 
worn  down,  particularly  adjacent  to  sett  paving,  as  to  be 
very  objectionable  to  ^■ehicles  passing  over  the  same.  The 
surface  of  tlie  roads  throughout  does  not  appear  to  present 
that  liard  and  compact  form  which  a  well-formed  and  well- 
kept  macadam  road  should  assume,  whilst  I  am  informed 
that  in  wet  weather  and  in  the  winter  the  roads  become  very 
soft,  and  consequently  muddy  and  generally  objectionable. 
Under  the  conditions  as  I  find  them  this  is  precisely  what  I 
should  expect,  and  1  have  felt  interested  to  satisfy  myself,  if 
possible,  as  to  tlie  reasons  for  this. 

THE    TRAFFIC. 

It  should,  in  the  first  place,  be  pointed  out  that  possibly 
the  conditions  which  now  obtain  in  the  city  are,  as  regards 
amount  of  traffic,  very  different  to  what  was  the  ease  a  few 
years  ago.  I  am  quite  satisfied,  as  the  result  of  my  observa- 
tions, that  the  traffic  over  many  miles  of  the  roads  is  of  a  very 
heavy  character,  and  unless  this  fact  is  properly  appreciated, 
and  proper  means  taken  to  meet  the  requirements  of  the 
case,  it  is  quite  certain  that  we  can  never  hope  to  obtain 
satisfactory  results.  I  am  anxious  to  lay  stress  upon  this, 
beeause  it  forms  a  most  Important  element  in  a  proper  con- 
sideration of  the  question.  It  is  well  known,  and  is  in  the 
highest  degree  important,  in  deciding  upon  the  method  of 
constructing  and  maintaining  any  road  th.at  a  due  resard 
must  be  had  to  the  conditions  under  which  such  road  will  be 
placed  as  regards  traffic.  One  of  the  first  questions  in  the 
construction  of  a  good  road  to  which  attention  must  be  given 
is  that  a  good  and  sufficient  foundation  should  he  secured 
upon  which  to  place  the  material  forming  the  upper  forma- 
tion of  the  road.  I  have  been  informed  iiliat  possibly  one  of 
the  reasons  why  the  road  surfaces  are  so  bad  is  because,  in 
many  cases,  the  foundation  is  too  weak  to  stand  the  addi- 
tional traffic  which  is  now  imposed.  I  quite  think  there  is 
considerable  truth  in  thi.s,  as  my  observations  show  that 
some  of  the  most  important  roads  have  only  a  comparatively 
slight  depth  of  material  and  weak  foundation,  so  that,  if  tlie 
roads  are  to  l)o  made  to  st.ind,  it  may,  in  certain  cases,  in- 
volve considerable  expenditure  in  this  respect.  No  road 
surface  can  be  made  to  stand  satisfactorily  in  which  the  road 
found.ition  is  too  weak.  At  the  same  time  I  also  think  that 
there  are  certain  other  causes  contributory  to  their  present 
defective  state.  There  are  several  points  in  the  existing 
system  of  road  repairs,  as  regards  the  practical  apjilication  of 
the  materials  to  the  roads,  the  binding,  rolling  and  other 
matters,  which  I  propose  to  modify,  but  with  the  details  of 
which  it  is  scarcely  necessary  to  trouble  your  committee,  and 
if  it  be  found  that  better  results  can  bo  obtained  without 
having  to  strengthen  the  foundations  of  the  roads,  it  will  be 
so  much  an  advantage,  but  this  can  only  bo  satisfactorily 
jirovod  under  wear.     Whenever  a  road  foundation  is  found  to 


be  weak,  but  probably  not  so  weak  as  to  justify  its  recon- 
strucliion  altogether,  I  would  propose  that  the  present  surface 
of  the  road  should  be  stocked  out  to  a  depth  of  3  in.  or  4  in., 
and  a  new  coat  of  stone  substituted  for  the  present  road 
covering.  It  appears  to  nie  that  the  stone  at  present  consti- 
tuting the  road  surfaces  contains  altogether  too  large  a  pro- 
portion of  very  small  material,  mostly  of  the  size  of  chippings, 
and  even  grit ;  and  under  these  conditions  it  is  perfectly  cer- 
tain a  road  must  become  soft  and  rotten  in  wet  weather.  I 
have  no  hesitation  in  strongly  advising  your  committee  that, 
in  my  opinion,  it  will  be  found  advantageous  and  more  eco- 
nomical to  use  a  harder  and  bettor  stone  on  those  roads  where 
there  is  more  traffic;  whilst  as  regards  certain  roads  in  the 
principal  business  parts  of  the  city,  as,  for  instance,  Hertford- 
street,  Broadgate,  Cross-cheaping,  Barges,  Bishop-street, 
Earl-streeet,  High-street,  Smithford-street  and  Fleet-street, 
all  of  which  (with  the  exception  of  Broadgate)  are  compara- 
tively narrow,  and  the  centre  of  the  roads  in  certain  cases 
being  taken  up  by  the  tram  lines,  present  comparatively  small 
areas  of  macadam,  it  will  not  be  difficult  to  show  that  it  will 
be  more  economical,  as  well  as  infinitely  more  conducive  to 
cleanliness  and  general  comftjrt,  to  jjave  these  streets  with 
either  granite  or  wood. 

There  is,  unfortunately,  no  room  for  doubt  that  the  condi- 
tion of  the  roads  is  such  as  will  necessitate  a  veiy  consider- 
able additional  expenditure  for  the  next  several  years,  if  they 
are  to  be  strengtliened  and  got  into  anything  like  a  satisfac- 
tory state  of  repair.  It  must  not  be  forgotten  that  every 
year  the  roads  are  left  in  their  jiresent  condition  they  get 
worse,  and,  as  is  well  known,  once  a  road  begins  to  fail,  it 
depreciates  in  a  constantly  increasing  ratio,  and  that  is  pre- 
cisely what  is  happening  here.  Tlie  roads  have  the  appear- 
ance of  having  been  so  far  starved  in  the  past  that  we  have 
now,  as  a  result,  a  great  many  miles  all  urgently  requiring 
repairs  at  once.  This  is  a  mistaken  policy,  and  instead  of 
being  economical  it  is  clearly  very  much  the  reverse.  A  bad 
road  is  not  only  much  more  expensive  to  maintain  than  a 
good  one,  costing  as  it  does  double  or  treble  the  amount  to 
cleanse  and  keep  reasonably  passable,  but  it  is  always  a  con- 
stant soui'ce  of  annoyance  and  discomfort  to  the  user,  and 
particularly  to  the  residents  along  the  road,  to  say  nothing 
of  the  additional  power  required  for  traction  and  the  great 
wear  and  tear  to  horses  and  vehicles.  It  must  be  remembered 
that  whatever  is  put  on  to  the  roads  in  the  shape  of  stone  or 
binding  material,  all  come  off  again  ultimately  in  the  shape 
of  mud  and  dust,  just  in  proportion  as  the  material  is  worn 
down  by  the  traffic  and  weather.  A  consideration  of  this 
fact  renders  it  apparent  at  once  that  the  use  of  the  hardest 
liossible  atone  on  a  road  renders  the  life  of  that  road  longer, 
and  hence  it  follows  that  the  quantity  of  road  detritus  to  be 
removed  in  a  given  time  is  correspondingly  reduced,  or,  in 
other  words,  the  road  is  rendered  cleaner  and  harder,  and 
such  a  road  requires  less  scavenging,  leas  watering  and  less 
attention. 

.After  some  further  discussion  of  the  question,  Mr.  Swindle- 
hurst  comes  to  his  first  recommendation,  which  is  as  follows  : 
(a)  That  your  committee  should  recommend  a  sulistantial  in- 
crease in  the  amount  of  the  grant  provided  from  the  rates  for 
the  repair  and  maintenance  of  highways  during  the  forth- 
coming half-year  ;  (6)  that  your  committee  should  instruct 
me  to  obtain  tenders  for,  in  the  first  instance,  6,000  tons  of  a 
superior  quality  of  stone,  to  be  delivered  as  required  for 
immediate  use  on  the  roads  on  which  we  have  the  most  traffic ; 
(c)  that  your  committee  should  proceed  with  the  paving  of 
the  streets  I  have  named,  the  particul.ars  of  which  are  set 
fortli  in  Appendix  No.  1  attached  to  this  report;  (c?)  th.at 
your  committee  should  obtain  a  second  steam  road-roller  and 
a  scarifier  for  the  purpose  named. 

Mr.  Swindlehurst  next  proceeds  to  deal  with  the  subject  of 

PAVED    ROADS. 

He  says :  In  addition  to  the  macadamised  portions  of  the 
roadways  we  have  about  3  miles  of  paved  roadways.  Many 
of  these  are  jiaved  with  boulders  or  cobbles,  and  are  in  a  very 
bad  and  irregular  state,  and  as  they  mostly  occur  in  narrow 
streets,  having  cottages  abutting,  they  are  a  most  unsuitable 
and  insanitary  material,  and  ought  to  be  abolished,  as  is  done 
by  the  sanitary  department  in  private  courts.  It  is  almost 
impossible  to  scavenge  properly,  and  filthy  moisture  accumu- 
lates between  the  stones,  whilst  the  jolting  ov»r  such  a  pave- 
ment is  exceedingly  detrimental  to  vehicles  and  horses.  In 
my  opinion  all  pavements  of  this  class  are  so  bad  as  to  render 
it  very  desirable  to  replace  them  by  some  improved  method 
of  construction,  or  by  coating  over  the  same  with  a  layer  of 
asphalte.  There  arc  still  further  lengths  of  road  which  are 
sett  paved,  hut  as  these  are  for  the  most  part  in  fair  state, 
and  can  bo  ])ut  in  good  order  at  little  cost,  no  further  remark 
is  required  at  this  stage. 

I  beg  to  recommend  that  yonr  committee  should,  on  sani- 
tary and  other  grounds,  order  the  abolition  of  all  cobble 
paving  throughout  tlie  city.  The  method  of  dealing  with 
each  case  and  the  class  of  roadway  to  be  substituted  could  be 
loft  for  decision  as  oacli  street  is  dealt  with. 

On  the  subject  of 
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POOTPATHS. 

Tho  city  engineer  romarkg  :  The  condition  of  the  footpaths 
thronghoat  the  city  is  certainly  such  as  to  leave  much  to  be 
desired,  i)articnlariy  in  tho  principal  streets.  The  scheme  of 
footpath  paWng  recently  sanctioned  by  yoor  com!nittce  will 
be  a  most  valnnble  improvement  in  this  respect,  so  soon  as 
circumstances  will  admit  tho  work  to  be  carried  out ;  whilst 
the  policy  pursued  by  your  committee  in  settinfc  aside  a  sum 
annually  to  bo  spent  on  replacing  the  existing  sett  pavements 
by  concrete  slabs  is  also  a  sound  one.  If  this  ])oliey  is  pur- 
sued, as  I  trust  it  will  be,  it  will,  in  the  course  of  a  few  years, 
cause  a  great  alteration  and  improvement  in  tho  streets  of 
the  city  and  enable  us  to  get  rid  of  the  objectionable  sett 
pavings.  There  are,  however,  still  a  considerable  extent  of 
footpaths  situated  on  the  roads  more  remote  from  tho  centre 
of  the  city,  which  it  is  desirable  should  also  bo  considered. 
There  are  several  miles  of  footpaths  along  important  lines  of 
roads  at  present  formed  with  stone  chippinga.  These  foot- 
paths in  their  present  state  aro  very  unsatisfactory.  In 
winter  they  are  soft  and  dirty,  and  in  summer  rough  and 
loose,  and  altogether  aro  most  objectionable  as  footways. 
Many  of  the  footways  are  of  considerable  width,  and  to 
attempt  to  deal  with  them  by  paving,  as  is  being  done  in  the 
central  parts  of  the  city,  would  involve  a  very  large  exi)ense, 
such  probably  as  to  bo  prohibitive  nnless  carried  out  at  short 
lengths  at  a  time,  a  little  each  year.  This  would  mean  that 
it  would  take  very  many  years  to  complete,  and  meanwhile 
the  footpaths  are  in  their  present  defective  state  and  will  re- 
quire repeated  attention.  The  cost  of  the  concrete  paving 
laid  is  about  4s.  9d.  per  yard.  It  is,  possible,  however,  to  put 
down  a  suitable  paving  at  about  one-third  of  this  cost,  in  the 
form  of  limestone  asphalte,  or,  as  an  alternative,  concrete 
laid  in  situ.  The  former  of  these  could  be  put  down  for 
Is.  8d.  per  super,  yard,  whilst  the  latter  would  cost  slightly 
more.  Limestone  asphalte,  properly  laid,  is  a  very  serviceable, 
clean  and  cheap  footpath  ])tiving.  It  would  bo  possible,  by 
setting  aside  a  few  hundred  pounds  per  annum,  to  ])resonlly 
get  rid  of  all  the  footpaths  made  with  stone  (Clippings,  and 
at  such  a  small  expense  as  would  scarcely  be  felt,  and  it  would 
certainly  be  economical  to  do  so.  To  do  this  we  should  re- 
quire certain  plant,  in  the  shape  of  a  pitch  boiler,  cart  for 
conveying  tar,  a  small  hand  roller,  and  other  small  tools, 
together  with  a  stove  for  heating  the  stone.  This  plant  would 
be  very  advantageous  also  for  the])arpose  of  grouting  paving, 
and  thus  rendering  it  impcrvions  to  wet.  I  am  clearly  of 
opinion  that  all  our  channels,  crossings  and  other  paving 
should  be  grouted  with  pitch.  Not  only  would  it  stand  better 
and  need  much  less  repairs,  but  froni  a  sanitary  point  of  view 
also  it  is  most  desirable. 

I  beg  to  advise  your  commit  tee  that  it  is  essential  to  the 
proper  execution  of  sett  paving  that  we  should  possess  the 
plant  mentioned  above  ;  whilst  if  yonr  committee  agree  that 
it  will  be  desirable  to  lay  cert.iin  lengths  of  existing  foot- 
paths with  limestone  asphalte,  the  plant  mil  also  be  necessary 
for  this  purpose. 

SC.tVENGIN'G    AND    STRKKT    WATEBINO. 

After  discussing  the  scavenging  of  the  streets  and  roads, 
Air.  Swindlehurst  pronounces  hand  labour  unsatisfactory 
and  more  costly  than  machine  sweeping.  This  brings  him  to 
his  fourth  recommendation — that  seven  additional  horse-sweep- 
ing machines,  three  horse-scraping  machines,  and  ten  iron 
tumbler  carts  shoiild  be  procured,  together  with  tho  tools 
necessary  to  deal  with  the  increased  work  suggested  to  be 
done.  .\  similar  conclusion  is  arrived  at  in  regard  to  street 
watering,  and  si.x  additional  four-wheel  water-vans  of  the 
most  modern  type  are  recommended. 

SEWERAGE. 

Under  this  heading  the  following  remarks  arc  made : 
However  perfect  a  system  o  f  sewers  may  be  in  d^'sign  and 
execution,  it  is,  neveitheless,  a  mistake  to  suppose  that,  when 
onco  constructed,  sewers  may  be  simply  left  to  take  c.ire  of 
themselves.  It  is,  in  my  opinion,  even  more  important  to 
give  close  and  thorough  attention  to  the  underground  works 
of  a  town  than  to  the  surface  works;  the  latter  are  always  in 
view,  and  for  this  reason  may  safely  bo  left  to  excite  remark 
should  they  be  allowed  to  get  defective.  In  the  case  of  works 
underground,  however,  being  out  of  sight,  these  may,  if 
allowed  to  become  neglected,  eventually  work  incalculablo 
mischief  to  the  public  health,  even  before  the  defects  may  be- 
come seriously  apparent  on  the  surface.  I  do  not  at"  this 
stage  propose  to  deal  with  the  details  of  the  existing  sewerago 
system,  as  this  in  itself  would  entail  a  voluminous  report, 
and  is,  besides,  a  qnestion  of  suOicient  importance  to  justify  a 
special  report  so  soon  as  the  necessary  information  can  bo 
obtained  and  the  other  work  of  the  department  will  adniit. 
1  have  deemed  it  necessary  to  deal  with  tliis  subject  here, 
because  I  am  convinced  that  it  is  imperative  that  the  whole 
of  the  sewers  and  sewerago  system  generally  shoidd  bo 
thoroughly  examined  and  put  npon  a  proper  basis  as  regards 
management  and  working.  It  is  important  that  wo  shoidd 
have  a  responsible  foreman  in  charge  of  this  work,  and  as 
anyone  appointed  would  of  necessity  have  t->  take  some  lime 
to  get  a  grasp  of  the  whole  matter,  it  would  be  well  that  tho 
foreman  shotild  be  here,  so  as  to  he  present  at  the*  inspection 
and  to  take  charge  of  the  men  employed  on  this  work. 

I  beg  to  advise  your  committee  that,  in  my  o|>inion,  it  is 
desirable  («)  to  place  tho  sowers  and  vuriom  matters  relating 
to  the  existing  and  now  sowers  and  drains  under  tho  control 
of  a  separate  foreman  ;  (6)  that  tho  whole  of  tho  untrajiped 


street  gnllies  tbroDghout  the  city  should  bo  replaced  by  pro- 
perly constructed  trapped  gallics. 
In  regard  to 

NEW    srnEKTS    AND    BUILDINGS, 

the  following  remarks  occur  :  I  have  devoted  mach  thought 
to  a  consideration  of  this  branch  of  my  department,  with  a 
view  to  satisfy  myself  that  all  our  requirements  shall  be  in 
accord  with  tho  best  nmdorn  practice,  both  as  regards  princi- 
ples and  details.  With  this  object,  and  with  the  object  also 
of  securing  that  these  requirements  shall  become  public,  I 
have  prepared  a  series  of  regulations  for  the  guidance  of 
persons  carrying  ont  drainage  works,  and  these  I  lay  before 
your  committee.  It  has  always  occurred  to  mo  that  tho 
practice  of  tho  sanitary  department,  when  requiring  persons 
to  reconstruct  or  alter  existing  house  drainage,  should  also 
be  in  strict  uniformity  with  our  practice  in  this  matter.  To 
secure  this  I  havo  submitted  thi'so  regulations  for  the  obser- 
vations of  the  medical  oHicor  of  health,  and  ho  informs  mo 
that  ho  endorses  the  suggestions.  I  have,  further,  carefully 
considered  tho  question  of  tho  construction  of  new  streets 
and  the  submission  of  plans  and  sections  for  tho  same,  and 
as  a  result  of  this  I  havo  deemed  it  desirable  to  prepare  a 
series  of  "  instructions "  for  persons  preparing  street  )>lan8, 
and  also  an  abstract  specification  for  the  construction  of  new 
streets.  The  latter  contains  some  modifications  as  compared 
with  the  present  practice,  and  to  these  I  would  ask  yonr  com- 
mittce's  consideration. 

For  the  reasons  stated  I  beg  to  make  the  following  recom- 
mendation :  (a)  That  your  committee  should  consider  and,  if 
the  same  meet  with  your  approval,  approve  and  formally 
adopt  the  regulations  as  to  house  drainage,  the  instructions 
to  persons  submitting  plans  for  new  streets,  and  the  specifi- 
cation for  new  streets  and  sewers;  (h)  that  your  committee 
should  appoint  a  properly-qnalificd  person  as  building  in- 
spector, at  a  salary  commencing  at  £130  per  annum,  anil  also 
provide  a  bicycle  for  tho  use  of  such  inspector. 

ASHPIT    AM)    SCAVENGING    DEPABTMENT. 

This  subject  is  commented  upon  as  follows  :  All  ashbins 
aro  emptied  on  certain  specified  days  of  the  week.  Some  of 
these  are  emptied  onco  per  week,  a  largo  number  on  two 
days  per  week,  and  some  in  the  principal  business  streets  of 
the  city  on  four  days  per  week.  It  is  customary  for  house- 
holders to  bring  the  bins  out  and  leave  the  same  on  the  side 
of  the  road  nntil  the  cart  comes  round,  whilst  in  some  cases 
the  bins  are  cmjitied  on  the  side  of  the  road.  These  bins  aro, 
as  I  have  already  pointed  out,  removed  by  the  carts  engaged 
in  street  scavenging.  I  have  already  intimated  that  I  con- 
sider the  latter  jiractico  a  very  undesirable  one,  whilst  I  am 
compelled  to  go  further  in  this  connection,  and  to  say  that  I 
consider  the  system  of  depositing  the  bins  in  the  streets  at 
all  is  a  most  objectionable  practice,  and  one  which  leads  to 
very  great  nuisance  in  the  streets,  by  reason  of  the  paper 
and  lighter  portion  of  the  contents  becoming  scattered  over 
the  roads,  in  many  cases  after  the  latter  have  been  onco 
swept.  I  quite  think  that  it  will  be  very  desirable  to  pro- 
hibit altogether  the  placing  of  bins  in  the  streets,  and  on  no 
accomit  to  allow  the  contents  of  the  same  to  bo  de]X)sited  on 
the  streets.  It  will  be  a  far  preferable  method  to  allow  only 
oiu-  own  scavengers  to  fetch  the  bins  from  their  usual  place 
of  deposit,  and  then  to  empty  the  same  direct  into  the  cart. 
This  will  be  at  once  a  much  more  sanitary  method,  and  will, 
I  am  quite  sure,  save  much  litter  in  the  streets,  and  conse- 
quently tend  to  lessen  the  street  scavenging.  ...  I  am 
clearly  of  opinion  that  it  is  essential  that  the  system  of  re- 
moval of  ashpit  refuse  should  be  so  far  modified  as  to  enable 
the  department  to  empty  the  ashpits  before  they  are  full,  and 
without  waiting  for  the  "  information"  or  "complaint  "  which 
has  now  to  bo  made.  If  this  could  bo  done,  and  the  ashpits 
emptied  weekly  or  fortnightly,  it  is  obrious  that  the  recep- 
tacles conld  bo  much  reduced  in  size,  with  immense  advantage 
as  regards  tho  sanitary  condition.  Tho  only  way  in  which 
this  can  be  done  will  be  by  incri'asiiig  tho  existing  staff.  It 
may  bo  taken  that,  as  the  matter  stands,  the  work  is  ahc.id 
of  the  staff,  instead  of  tho  staff  being  ahead  of  the  work.  The 
work  of  a  department  such  as  this  requires  very  careful 
scheming  and  adapting  if  tho  best  results  are  to  be  obtained 
for  tho  least  possible  cost.  This,  however,  is  a  departmental 
matter  with  which  1  do  not  propose  to  trouble  your  committee 
at  this  stage. 

After  discussing  tho  method  of  dis|xising  of  tho  refuse  the 
report  proceeds  :  1  am  quite  satisfied  that  our  system  of  dis- 
posal leaves  very  much  to  bo  desired  as  regards  the  sanitary 
aspect,  whilst  as  to  the  cost  it  appears  to  me  equally  certain 
that  tlic  very  great  distance  the  refuse  has  to  be  carted 
lenders  this  liigher  than  is  desirable.  This  being,  so  it  raises 
the  qnestion  at  onco  as  to  whether  some  Iwtter  method  could 
not  be  adopted.  I  am  of  opinion  that,  in  a  city  situated  as 
we  ai-e  in  Coventry  il  is  extremely  desirable  we  should  lie  in 
possession  of  a  refuse  destriietor,  so  situated  as  to  In-,  as  far 
as  possible,  equally  central  and  accessible  fn'in  nil  parts  of 
the  city.  It  is  a  matter  of  careful  investigniion  as  to  whether 
with  a  much  shorter  distance  to  travel,  logother  with  im- 
proved vehicles  and  horses,  the  annual  saving  which  could  bo 
effected  would  not  more  than  compensate  for  the  cost  in- 
curred in  tho  erection  of  a  refuse  ih'structor.  This  is  again 
a  large  question,  and  one  which  shonid  have  separate  con- 
sideration in  a  fuller  report. 

For  the  reasons  already  given,  I  bog  to  recommend  :  (n) 
That  yoiyr  committee  should  ubcaiu  tirclvo  additional  horses 
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■for  use  in  the  ashpit  scavenging-  department ;  (fc)  that  you 
should  obtain  eight  new  waggons ;  (c)  that  should  your  com- 
mittee consider  it  desirable,  you  should  instruct  me  to  report 
further  as  to  the  provision  of  a  refuse  destructor ;  {d)  that 
the  staff  in  this  department  should  be  augmented  so  as  to 
enable  the  suggested  improvements  and  modifications  in  the 
system  of  emptying  to  be  carried  out.  This  would  be  pro- 
vided for  in  the  estimates  for  the  next  financial  half-year  and 
submitted  at  a  later  stage. 

GENEBAt,    ADMINISTRATION. 

The  general  administration  of  the  department  is  examined 
at  length,  and  various  defects  pointed  out  and  suggestions 
made.  It  is  proposed  that  as  the  committee  keep  their  oA^-n 
wheelwrights,  so  they  should  keep  their  own  blacksmitli, 
bricklayer,  mason  and  painter.  The  absence  of  suflScient 
depots  and  any  proper  system  of  stores  is  pointed  out,  and 
the  section  concludes  with  the  follomng  recommendation: 
(a)  That  yom-  committee  should  consider  the  desirability  of 
extending  the  present  depot  accommodation;  (b)  that  you 
should  authorise  me,  at  the  expiration  of  the  present  annual 
tradesmen's  term  of  work,  to  execute  all  our  own  jobbing 
■work  by  the  direct  employment  of  workmen  of  the  class 
mentioned;  (c)  that  your  committee  should  adopt  the  annual 
contract  system  for  the  supply  of  materials  and  stores,  but 
that  the  term  should  in  the  first  instance  be  for  six  months 
from  the  end  of  September  next;  (<f)  that  your  committee 
should  endeavour  to  get  a  second  depot  on  the  banks  of  the 
."canal,  at  the  site  I  have  named. 

For  the  purpose  of  maintaining,  cleansing,  watering  and 
the  general  control  of  tlie  streets  and  roads  it  is  proposed 
that  the  city  shoidd  be  divided  into  two  divisions,  each  with  a 
properly  qualified  foreman.  This  brings  the  city  engineer  to 
his  tenth  recommendation,  to  the  eiiect  that  they  should 
adopt  the  above  suggestion  and  authorise  him  to  engage  two 
road  foremen,  at  salaries  of  £2  each  per  week. 

The  inadequacy  of  the  inside  staff,  having  regard  to  the 
greatly  increased  amount  of  work  to  be  done,  is  shown  ;  and 
then  comes  the  eleventh  and  last  recommendation,  that  the 
assistants  mentioned  above  should  be  engaged — viz.,  one 
draughtsman,  at  a  salary  of  [JE130,  rising  £10  per  annum  to 
£150 ;  one  chief  clerk,  at  £130  per  annum ;  and  two  juniors, 
at  £1  per  week  each. 


NEW  NORTH  BRIDGE,  EDINBURGH. 

OPENING  CEREMONY. 

The  New  North  Bridge,  \vhicli  lias  been  ci-octed  by  the 
corporation  of  Edinburgh,  at  a  cost  of  nearly  £90,000,  of 
which  the  North  British  Railway  Company  contributed 
£30,000,  was  formally  opened  by  the  Lord  Provost,  Sir 
Andrew  M'Douald,  on  the  loth  inst. 

The  contract  for  the  new  bridge  was  signed  in  March,  1895, 
and  it  was  stipulated  that  the  work  should  be  completed  by 
Ist  of  May,  1897. 

Tlie  bridge  was  rebuilt  in  two  halves.  While  the  one  half 
was  being  rebuilt  the  other  half  underwent  demolition.  All 
the  time  the  tramway  and  passenger  traffic  was  maintained, 
the  first  half  towards  the  east  being  opened  on  the  12th 
October,  1896.  Before  that  time,  however,  the  demolition  of 
the  west  half  was  proceeding.  Peculiar  scaffolding  had  to  be 
erected  and  novel  metliods  adopted  for  tlie  successful  accomp- 
lishment of  the  work.  Only  eleven  months  were  occupied  in 
the  erection  of  the  second  half.  The  bridge  is  an  iron  one 
of  three  arches,  and  while  the  gradients  to  North  Bridge- 
street  have  been  greatly  improved,  the  North  British  Railway 
Company  derived  benefit  below  by  the  acquisition  of  a  large 
space.  Each  span  covers  a  distance  of  175  ft.,  and  the  width 
between  the  parapets  of  the  new  bridge  is  75ft.,  as  against 
54  ft.  for  the  old  bridge  as  altered.  Each  span  is  formed  of 
six  steel  arched  ribs,  each  175  ft.  long,  and  rises  20  ft.  at  the 
centre  of  the  arch.  They  are  set  into  the  masonry  of  the 
.abutments  in  cast-iron  ''springers,"  each  weighing  12  tons, 
and  the  holding  down  bolts  are  3  in.  in  diameter.  Each  rib 
or  loom  weighs  about  40  tons.  Vertical  posts  are  fixed  on  tlio 
top  of  these  ribs,  and  these  carry  longitudinal  girders.  On 
these  again  are  fixed  cross  girders,  which  carry  tlie  brick  arch- 
ing forming  the  roadway.  In  the  bridge  there  are  about 
2,000  tons  of  chilled  steel  and  about  1,000  tons  of  cast-iron 
work.  The  latter  is  chiolly  of  an  ornamental  character.  At 
each  end  of  the  long  spans  provision  has  been  made  for  ex- 
pansion and  contraction,  the  joint  liaving  lAin.  for  play. 
The  abutments  at  the  north  and  sontli  end  of  the  bridge  re.it 
on  solid  rock,  and  the  two  piers  are  laid  on  concrete.  I'^ach 
of  the  latter  are  100  ft.  long  from  east  to  west,  and  22  ft. 
thick.  They  are  f-aced  with  grey  saiulstirne,  and  ''  hearted  " 
with  brick  and  concrete.  In  the  mason  work  of  the  bridge 
there  has  been  used  100,000  cubic  feet  of  ashlar,  equal  to 
8,333  tons;  nearly  3,000,000  bricks,  and  800  Ions  of  concrete. 
About  500,000  of  blue  bricks  were  also  used  for  the  iiroliing 
which  carries  the  roadway.  The  cable  tramway  rails  have 
Iioen  laid,  and  there  has  been  provided  a  subway  for  pipes, 
with  manholes  at  stated  distances.  'i'lie  engineers  were 
Messrs.  Cunningham,  Blyth  &  Westland,  O.K.;  Mr.  Robert 
Norham  designed  the  elevations,  and  the  contractors  were  Sir 
William  Arrol  &  Vo.,  Limited,  and  Messrs.  William  Beattie  & 
Sons,  Edinburgh. 


STORAGE  BATTERIES  FDR  ELECTRIC  POWER 
STATIONS. 


For  electrical  plants  the  use  of  accumulators  as  a  means  of 
steadying  the  load  diagram  is  a  favom'ite  method,  says  a 
"v^Titer  in  Cassicr^s  Magazine.  Theoretically  the  generators 
could  be  operated  uniformly,  provided  suificient  accumulator 
capacity  were  arranged  to  absorb  and  store  the  surplus  energy 
developed  during  hours  of  light  load,  and  European  experi- 
ence has  justified  the  value  of  this  practice.  In  America 
results  have  not  been  so  favourable.  This  is  partially  at- 
tributable to  the  higher  load  factors  there,  the  average  being 
35  per  cent,  to  40  per  cent.,  against  15  per  cent,  to  20  per 
cent,  in  Europe.  In  America  the  storage  battery  industry 
has  for  so  long  been  involved  in  legal  complications  that 
central  station  managers  have  been  reluctant  to  invest  in 
plants,  as  possible  subjects  of  litigation. 

The  accumulator  has  been  passing  through  a  period  of 
experimental  development,  involving  its  action  in  so  much 
oljsourity  as  to  preclude  reliable  estimates  of  life,  and  pre- 
vent any  accurate  knowledge  of  the  true  rates  of  deteriora- 
tion. Spurred  bj-  competition,  mantrfacturers  overrate  their 
product,  and  the  resulting  list  of  battery  plats  consigned  to 
the  scrap  heap  is  disheartening.  Finally,  the  prices  charged 
by  American  makers,  together  with  their  reluctance  to  assume 
the  res])onsibility  for  imperfect  manufacture,  have  made  the 
American  storage  battery  installation  almost  an  unknown 
type.  As  German  prices  are  about  0'6  as  much  per  unit  of 
capacity  as  American,  and  as  German  manufacturers  will 
insure  perpetual  maintenance  at  4  per  cent,  on  the  cost  of 
the  cells,  the  slow  progress  of  American  accumulator  plants 
is  not  difficult  to  understand. 


BY-PRODUCTS  IN  COKE-MAKINe. 

Tlie  chief  of  the  by-products  utilised  by  the  by-product 
oven  system  is,  says  Cassier's  Magazine,  ammonia.  Hitherto 
the  sole  source  of  supply  of  ammonia  in  the  L^nited  States 
was  in  the  illuminating  gas  plants,  but  the  use  of  elec- 
tricity and  of  water  gas  has  decreased  the  production  of 
the  article  while  the  demand  for  it  has  been  on  the  increase. 
Ammonia  has  many  uses.  It  is  an  essential  material  in  ice 
manufacturing,  in  electrical  batteries,  in  chemical  manu- 
factures, and  in  the  manufacture  of  fertilisers  it  is  substi- 
tuted for  nitrate  of  soda.  The  yield  of  ammonia  from  regular 
coking  coal  is  abont  201b.  per  ton  of  coke  prodticed,  and  at 
the  minimum  value  of  S20  (£4)  per  ton  this  product  alone 
would  be  worth  20  cents  (lOd.)  for  each  ton  of  coke. 

Two  kinds  of  gas  are  obtained  from  coal  by  means  of  the 
retort  coke-oven  system.  Those  are  illuminating  gas  and 
manufacturing  or  fuel  gas.  The  latter  makes  a  very  good 
substitute  for  natural  gas.  Tlie  production  of  illuminating 
gas  in  the  retort  oven  involves  a  change  in  the  operation  of 
the  oven,  so  that  ordinarily-produced  gas,  with  the  recupera- 
tion of  both  gas  and  air,  may  be  buraed  in  the  flues  instead  of 
the  rich  coke-oven  gas.  It  has  been  estimated  that  for  each 
ton  of  coke  produced  upwards  of  8,000  cubic  feet  of  gas  are 
given  off,  and  the  entire  product  yielded  annually  iu  the 
United  States  by  the  coking  of  coal,  allowing  one  lialf  of  the 
product  to  bo  consumed  in  tlie  coking  process,  is  upward 
of  60,000,000,000  cubic  feet,  or  but  little  less  than  one  fom-th 
of  the  annual  natural  gas  production  during  the  height  of 
that  excitement. 


SHREWSBURY    WATER    SUPPLY    SCHEME, 

OPPOSITION  OP  THE  RATEPAYERS. 

A  meeting  of  tlie  ratepayers  of  Coton  Hill  ward  of  the 
borough  of  Shrewsbury  was  held  on  the  8th  inst.  to  protest 
against  the  action  of  the  town  council  in  regard  to  the  new 
scheme  for  a  water  sujiply  for  the  town.  The  scheme  con- 
sists in  taking  water  from  the  Severn  near  Shelton,  the  erec- 
tion of  a  pumping  station,  subsiding  tanks  and  filter-beds 
within  the  borough,  and  then  pumping  the  water  tea  covered 
service  reservoir  near  Hanwood  station,  about  4  miles  from 
the  town.  This  reservoir  will  be  108  ft.  above  the  highest 
ground  level  in  the  borough. 

The  scheme  is  opposed  on  the  ground  that  filtered  river 
water  is  not  altogether  reliable,  that  pumping  will  entail  a 
continual  annual  expense,  and  also  that  the  present  supply  of 
drinking  water  from  tlio  conduit  head  is  an  excellent  one  and 
may  be  farther  e.'itcnded.  Tlie  scheme  has  been  fully  laid 
before  the  ratoiiayers  of  the  borough  and  their  votes  taken 
upon  it,  and  they  have  eoudenuied  the  scheme  by  a  large 
majority  ;  but  the  council  have  given  notice  of  their  intention 
to  apply  to  the  Loc.il  Govei-nment  Board  for  a  loan  of  £48,000 
to  carry  it  out.  The  meeting  unanimously  passed  a  resolu- 
tion "that,  having  considered  the  scheme,  it  desired  to  record 
ils  emphatic  disapproval  of  the  action  of  those  aldermen  and 
councillors  of  the  borough  who  ai-o  endeavouring  to  force  it 
upon  the  town  agaiust  the  wishes  of  the  great  majority  of  the 
ratepayers."  

Naihati,  Bengal. — It  ia  reported  that  the  chairman  of  the 
municipality  hus  offered  a  contribution  of  Rs.25,000  towards 
the  introduction  of  waterworks  at  Bhatpapa. 
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XIII.— TRAMWAY  TRACTION  :  THE  BIRMINGHAM  REPORT    (3). 


VIEXXA. 

AH  the  tramways  iu  this  city  are  worked  by  horses  except 
onp  section  about  1  i  miles  in  length,  which  has  been  fitted  up 
for  electric  traction,  with  polos  and  span  wires  of  tlio  ordinary 
construction  ;  rosettes  fixed  to  the  walls  being  used  to  carry 
the  span  wires  in  narrow  streets.  The  work  is  all  of  the 
usual  typo,  and  doos  not  call  for  any  special  comment.  The 
company'.s  concession  has  still  a  longtime  to  run,  and  no 
arrani?onicuts  have  yet  been  made  for  replacing  horse  trac- 
tion by  some  improved  motor,   beyond  the   one  experimental 

line  referred  to,  and  for  which  perniissioiL  has  1 n  "iven  for 

one  year  only. 

BUDA-PESTH. 
The  system  used  at  Buda-l'csth  has  been  freiiueuily  de- 
scribed and  illustrated;  it  was  one  of  the  first  examples  of 
underground  construction,  the  first  lines  having  been  opened 
in  1889.  In  operation  it  has  proved  satisfactory,  many  ex- 
tensions have  been  made,  and  others  have  been  decided  upon, 
and  the  system,  witli  very  alight  variations  in  detail,  has  boon 
adopted  for  use  in  other  places,  such  as  Brussels  and  lierliu. 
As  in  all  those  places  the  system  has  been  adopted  because  it 
has  been  judged  to  be  the  most  suitable  for  streets  of  busy 
traffic,  and  as  it  had  ceased  to  be  merely  experimental  in  its 
working,  youi'  sub-committeo  attached  considerable  import- 
ance to  an  inspection  of  these  tr.amways,  and  a  study  of  the 
conditions  under  which  they  wore  working. 

linda-Pesth,  the  capital  of  Hungary,  is  in  reality  two  towns. 
Buda,  on  the  right  bank  of  the  Danube,  is  hilly  and  the  streets 
narrow  ;  whereas  I'e.sth,  on  the  left  bank  of  the  river,  is  Mat 
and  the  streets  mostly  -wide  and  straight;  it  is  much  the 
most  extensive  and  populous  part  of  the  city,  and  is  rapidly 
increasing  in  built-up  area  and  population.  Several  bridges 
and  numerous  steatn  ferries  afford  the  necessary  connections 
across  the  river  between  the  two  townis. 

The  tramways  form  an  extensive  system,  reaching  into  the 
suburbs  of  the  city,  and  the  authorities  have  fixed  a  zone,  in- 
cluding all  the  moat  closely  built-np  portions,  within  which 
no  overhead  wires  for  tramway  jim'poses  will  be  allowed. 
The  tramway  companies  prefer  the  overhead  wire,  because  of 
its  cheapness  and  the  facility  with  which  an  existing  horso 
tramway  can  be  converted  without  disttu'bing  the  traffic  until 
the  electric  installation  is  complete.  The  overhead  wires, 
however,  are  only  allowed  in  Buda  and  outside  tlie  zone  re- 
ferred to  in  Pesth.  A  new  i-outo  has  been  recently  sanctioned, 
through  a  district  not  yet  fully  developed,  and  this  will  be  on 
the  overhead  system  ;  but  the  company  will  have  to  convert 
it  to  an  underground  conduit  line  at  six  months'  notice,  so 
soon  as  the  buildings  and  population  along  it  make  it  similar 
in  character  to  the  other  port  ions  of  the  built-up  zone.  In 
an  important  street,  the  Andrassy-strasse,  the  autliorities 
would  not  allow  a  surface  tramway  of  any  description,  and  the 
company  have  gone  to  the  cxjiense  of  opening  up  the  street 
and  putting  the  tramway  underground.  This  is  a  double 
lino  about  2i  miles  long,  and  is  only  just  under  the  street  sur- 
face, the  walls  of  the  tunnel  being  formed  of  conci'ete,  the 
roof  of  cross  girders  and  concrete  arches,  upon  which  is  laid 
the  concrete  foundation  for  the  roadway.  The  clear  height 
of  the  tunnel  inside  is  about  9  ft.  and  width  19  ft.  6  in.  There 
are  eleven  stations  along  the  route,  which  are  apiiroaehed  by 
stairs  from  the  footpaths,  and  the  whole  forms  an  exceedingly 
fine  piece  of  work.  The  cars  used  are  of  special  construetien, 
mounted  on  bogie  frames,  the  intermediate  part  between  the 
two  bogies  being  lowered  to  nearly  the  level  of  the  rails,  so 
as  to  reduce  the  total  height  of  the  car.  The  two  electrical 
conductors  are  suspended  from  the  roof  of  the  tunnel,  con- 
tact being  made  therewith  by  crossbars  on  the  top  of  the  ear. 
Gearless  motors  are  used,  the  urniatm-es  being  around  and 
keyed  to  the  axle  and  driving  it  direct,  without  (he  interven- 
tion of  the  spur  wheels  or  chains  usual  in  tramway  practice. 
The  conduit  sections  of  the  tramways  aro  conslructed  in 
the  same  way  as  described  for  the  conduit  at  Brussels ;  the 
conductors  are  double,  so  that  the  rails  form  no  ])art  of  the 
electric  circuit.  Iti  tlio  older  sections  the  conductors  are 
formed  of  angle-  irons,  I  ho  electrical  collectors  being  shnttle- 
Bhai>ed  pieces  of  iron  running  in  the  hollow  of  the  angle; 
but  in  the  newer  sections  and  those  worked  in  connection 
with  the  overhead  wiro  tramways  in  the  outskirts  of  the 
city  the  conductors  aro  two  T  irons,  the  tables  of  the  T's 
being  placed  facing  each  other.  The  collectors  in  this  ease 
are  bowsliaped  pieces  of  brass,  pressed  outward  against  the 
conductors  by  means  of  springs.  At  the  places  whoro  the 
condnit  ceases  and  the  o\'erhead  wire  begins  the  collectors 
are  lifted  out  of  t  lie  conduit  by  means  of  a  winch  handle  in- 
serted in  tho  side  of  the  car,  and  the  sliding  bar  above  the  car 
is  released  so  as  to  bring  it  into  contact  with  tho  ovcrliead 
wire;  on  the  return  journey  these  operations  aro  of  course 
reversed.  The  change  is  effected  in  about  ton  seconds,  and 
being  mado  at  a  "  stopping-place,"  causes  no  interruption 
whatever  in  the  trnHic.  Tho  slot  being  IJ  in.  wide,  tho  col- 
lector can  bo  lifted  out  anywhere  ;  with  a  narrow  slot,  .'.ome 
special  means  would  have  to  be  ailopred  to  widen  it  for  the 
timo  being,  but  this  could  easily  be  arranged  for  without  in- 
creasing the  time  necessary  to  effect  the  ohsnge. 


Tho  overliead  wiro  eeciions,  being  worked  with  tlio  sliding 
bar  instead  of  tho  trolley,  liavo  the  overhead  work  of  a  com- 
paratively simple  character;  span  wires  ciirriod  by  jtoIob  set 
in  footpath.  The  sliding  bar  is  preferred  to  the  trolley  wheel, 
as  being  more  reliable ;  less  wear  and  tear ;  easier  to  work, 
and  cannot  be  jerked  oft  tho  wire.  The  corapsiiy  have  had 
experience  of  both,  and  have  recently  bought  a  tramway 
worked  with  trolley  wheels,  but  are  going  to  alter  tho  ar- 
rangement so  as  to  use  the  sliding  bar.  This  comp.iny  has 
about  57  miles  of  tramways  now  worked  by  horses  which  are 
about  to  be  converted  to  electric  traction,  about  I'l  miles  on 
tho  conduit,  and  the  rest,  or  about  42  miles,  to  overhead  wires. 
The  cars  are  small,  without  ousido  seats :  some  aro  fitted 
with  one  motor,  others  with  two ;  and  they  are  worked  with 
trailing  cars  behind  whenever  the  traffic  reiioires  it.  Spur 
gearing  is  used  for  reducing  tho  speed  of  the  motor  in 
driving  the  car  in  some  cases,  but  in  many  curs  chain  gearing 
is  used  for  the  same  purpose.  Chains  arc  preferred  generally, 
as  they  are  cheaper  and  more  easy  to  keep  in  repair  than  spur 
gearing,  and  they  aro,  furthermore,  not  so  noisy  in  working. 

Some  diliicully  has  been  experienced  at  times,  owing  to 
mud  and  dirt  getting  in  the  conduit ;  with  better  cimstruc- 
tion  aiul  greater  cleanliness,  however,  these  difficulties  might 
be  avoided.  The  lines  have  been  blocked  by  snow,  but  this 
interruption  was  purely  mechanical,  and  did  not  affect  tho 
electrical  work  at  all.  Snow  will  affect  the  working  of  any 
tramway,  and  one  worked  with  overhead  wires  more  than 
one  worked  with  a  conduit,  since  the  snow  on  the  r;iils  affects 
tho  return  current;  in  a  conduit  the  electric  power  is  always 
available.  Wet  weather  does  not  affect  tho  working.  It  may 
cause  more  leakage  of  current  at  the  insulators,  but  it  im- 
proves tho  contact  on  tho  conductors,  so  that  one  effect 
balances  tho  otlier,  and  it  is  found  that  tho  cost  of  coal  is  the 
same  in  wet  as  in  dry  weather. 

In  tho  generating  stations,  which  appeared  to  the  sab- 
committee  to  bo  almost  perfectly  arranged,  equipped  and 
kept,  the  engines  are  all  compound,  driving  the  dynamos 
direct.  The  dynamos  aro  all  multipolar,  the  field  magnets 
being  inside  the  armature,  the  outside  bars  of  which  form 
the  commutator,  which  is  thus  thrown  outside  all  tho  other 
parts  of  the  apparatus.  Large  extensions  of  the  works  are 
contemplated,  owing  to  the  extension  of  tho  electric  tram- 
ways, and  in  a  short  time  there  will  be  two  stations  in  opera- 
tion— tho  one  with  3,000  horse-power,  supplying  the  current 
for  the  Buda  tramways,  and  the  other,  with  5,000  horse-iiower, 
supplying  the  I'esth  lines.  There  are  several  depots  for  the 
cars,  generally  located  in  tho  outsiclo  parts  of  the  tramway 
systems. 

The  sub-committoe  were  much  impressed  with  these  tram- 
ways, both  as  to  the  careful  and  substantial  character  of  all 
the  works  connected  with  them,  and  also  with  the  enter- 
prising and  energetic  way  in  which  the  whole  business  ap- 
pears to  bo  carried  on.  They  also  think  that  the  relations 
which  appear  to  subsist  between  the  company  and  their 
employees  woidd  have  been^well  worth.a  closer  study  than  the 
time  at  their  disposal  admitted. 

DRESDEN. 
The  tramways  hero  form  an  extensive  system,  embracing 
over  100  miles  of  lines.  About  32  miles  of  these  are  now- 
worked  by  electricity  (overhead  wires),  about  two-thirds  of  a 
mile  by  electric  accumulators,  and  h.ilf  a  mile  by  underground 
conduit.  There  is  nothing  remarkable  about  the  overhead 
wiro  sections ;  span  wires  aro  used,  carried  by  poles  set  in  the 
footpath;  in  luirrow  streets  rosettes  fi.\cd  in  tho  walls  carry 
the  span  wires.  There  is  no  compulsory  power  for  fixing 
'  these  rosettes,  but  it  is  said  that,  although  the  vibration  re- 
sulting from  this  attachniont  could  be  felt,  the  owners  gener- 
ally prefer  them  to  having  a  pole  placed  in  front  of  their 
property,  and  the  company  pay  an  ackm^iwledgmeni  of  3b. 
per  annum  for  tho  privilege  of  fixing  the  rosette.  On 
some  of  tho  single  lines  in  tho  suburbs  poles  with  project- 
ing brackets  and  with  a  flexible  suspension  for  the  wires  are 
uscti. 

At  present  tho  form  of  I  taction  to  bo  used  inside  the  town 
is  in  a  great  measure  undecided,  tho  authorities  not  yet 
having  approved  of  either  the  accumulators  or  tho  under- 
ground conduit  for  use  in  those  streets  whoro  overhead  wire* 
will  not  bo  permitted.  It  is,  however,  probable  that  accniuu- 
lators  will  bo  decided  upon,  as  tho  town  is  flat,  and  offors  no 
groat  impediment  to  their  use,  and  the  trouble  arising  from 
breaking  up  the  streets  for  laying  down  the  conduit  is 
avoided. 

Two  short  lengths  of  line  are  now  being  worked  by  accumu- 
lators. "  Tudor  "  cells  are  usetl,  same  as  those  deseribud  oa 
being  used  at  Paris,  and  the  colls  aro  not  removable  from 
the  car,  being  charged  from  tho  overhead  wire  while  tho  car 
is  running  on  those  portions  of  the  route.  The  seats  of  the 
car  are  mado  to  lift  np  inside  for  examining  and  i-epairing 
the  cells  us  may  be  necessary.  Tho  lells  now  in  use  are  s;iid 
to  last  very  well,  and  tho  engineer  thinks  they  will  last  three 
or  four  years  in  regidar  work,  as  the  condition.^  under  which 
they  Work  are  so  favourable.  Tho  accumulator  cars  lake  20 
per' cent,  more  electricHty  to  do  the  some  work  as  cars  worked 


348 


THE    SURVEYOR  AND   MUNICIPAL 


September  24,  1897. 


by  the  overhead  trolley  or  the  iindergronnci  condnit ;  this  cost 
being  partly  due  to  the  extra  load  to  be  caiTied  about,  and 
partly  to  the  loss  in  couversion  of  the  power — i.e.,  storing  it 
in  the  battery,  and  afterwards  having  to  take  it  out  again. 

The  conduit  is  laid  along  one  street  only,  the  Konig 
Johann-strasse.  It  is  constructed  alongside  a  tramway  of 
the  ordinary  type,  the  slot  being  outside  the  rail,  the  out- 
side edge  of  the  rail  forming  one  side  of  tho  slot.  Cast- 
iron  yokes  are  fixed  about  ■3  ft.  6  in.  apart,  the  top  of  them 
carrying  cast-iron  troughs  about  9  in.  wide  and  filled  up 
with  asphalte  to  the  street  level ;  these  troughs  form  the  top 
part  of  the  tube.  Both  inside  rails  of  the  double  line  are 
provided  with  a  tube  along  this  street.  There  is  only  one 
conductor  in  the  tube,  and  tho  plough  or  collector  carried  by 
the  ear  has  a  brass  flap  on  one  side  only  for  taking  off  the 
current.  The  return  is  tJirough  the  rails,  as  in  a  tramway 
worked  by  an  overhead  wire.  The  collector  is  very  readily 
raised  or  lowered  out  of  the  slot,  even  when  the  car  is  in 
motion,  by  a  lever  on  the  driver's  platform,  and,  to  avoid 
turning,  the  cir  collectors  are  fixed  on  each  side,  but  one  only 
is  in  use  at  a  time. 

The  electrical  equipment  of  these  tr.amways  w.as  carried 
out  by  Messrs.  Siemens  &  Halske,  of  Berlin,  and  like  all 
other  electric  tramways  installed  by  them,  the  sliding  bar  is 
used  for  making  contact  with  the  overlicad  wire  instead  of  the 
trolley  wheel.  This  arrangement  simplifies  the  overhead 
wii'ing,  the  "  pull-off  "  wires  for  keeping  the  wire  approxi- 
mately over  the  centre  of  the  track  being  much  fewer  in 
number,  and  no  "points"  are  required  at  junctions  and 
passing  places ;  the  overhead  wiring  generally  on  this  system 
seems  of  a  simpler  and  less  obtrusive  character  than  wliero 
the  trolley  wheel  is  used.  For  the  protection  of  the  tele- 
graph and  telephone  wires  a  secondary  system  of  finer  wires 
is  siispended  over  the  principal  electrical  conductor.  Three 
or  four  of  these  wires  are  placed  side  by  side  and  about  a 
foot  apart,  and  connected  together  by  shorter  cross  wires, 
making  a  structure  very  like  an  elongated  gridiron.  The  bars 
used  are  of  three  kinds ;  one  is  a  trough-shaped  bar  of 
aluminium  alloy,  tho  trough  being  filled  with  grease,  some  of 
which  is  left  on  tho  wire.  The  other  two  bars  are  of  a  softer 
alloy,  one  of  them  being  designed  so  as  to  spread  or  scrape  off 
the  excess  of  grease  that  may  have  been  left  by  the  first- 
mentioned  bar.  These  bars  are  used  on  alternate  cars,  so  as 
to  keep  tho  overhead  wire  in  good  condition.  The  use  of 
this  system  of  mixed  bars  is  said  to  have  resulted  in  a  greatly 
reduced  wear  and  tear  to  the  overhead  wire  and  greater 
economy  in  working,  and  it  is  claimed  that  the  result  is  an 
amount  of  wear  very  much  less  than  when  tho  trolley  wheel 
is  used,  besides  being  much  quieter  in  operation.  This  com- 
pany has  recently  taken  over  a  tramway  worked  by  trolley 
wheels,  but  is  going  to  convert  it  so  that  the  sliding  bars  may 
bo  used  instead.  The  bars  last  six  months,  and  are  very 
cheaply  replaced.  | 

The  cars  are  rather  small,  with  no  seats  on  the  roof,  seat- 
ing twenty  passengers  inside,  and  affording  standing  room 
for  nine  others  on  each  of  the  platforms.  Trailer  cars  are 
used  as  required.  The  system  of  brakes  seems  a  very  com- 
plete one,  both  mechanical  brakes  operating  on  the  car 
wheels  in  the  usual  way  being  used,  and  also  an  electrical 
brake  fitted  to  the  axle  of  the  car.  This  brake  consists  of  an 
electro-magnetic  ring  carried  on  the  car  frame  and  concentric 
with  the  car  axle.  The  magnet  poles  face  a  strojig  cast-iron 
disc,  keyed  to  the  axle.  On  completing  the  circuit  the  disc 
is  drawn  into  contact  with  the  magnet  poles,  and  the  area 
exposed  to  friction  being  large,  a  powerful  braking  effect  is 
produced.  On  an  emergency  the  energising  current  can  be 
increased  and  the  car  stopped  within  10  yards.  These  mag- 
netic brakes  are  applied  to  the  trailer  as  well  as  to  the  motor 
cars,  and  both  cars  are  thus  under  full  control  of  the  driver. 
The  tramway  company  has  no  electric  genei-ating  station,  all 
elpctricity  being  supplied  by  the  town.  The  authorities  have 
two  generating  stations,  one  for  electric  lighting  and  the 
other  for  supply  of  current  to  the  tramways. 


THE  DEVONSHIRE  COUNTY  COUNCIL  AND 
DARTMOOR. 


At'a  recent  meeting  of  the  Dovcitisliiro  County  Council  the 
Dartmoor  Committee  reported  that  tliey  had  been  in  commu- 
nication with  the  Duchy  of  Cornwall  office  as  to  recent  en- 
croachments on  Dartmoor,  and  had  inquired  on  what  terms 
his  Royal  Highness  the  Prince  of  AVales  would  be  prepared  to 
sell  the  forest  of  Dartmoor  to  tlie  county  council.  The  latter, 
it  was  exi>lainpd,  intended  that  tho  purchase  should  include 
the  whole  of  the  forest,  the  enclosed  lands,  i'arms  and  build- 
ings, .and  also  the  soil  of  so  much  of  the  coTiimons  of  Devon 
.as  remained  part  of  the  duchj-  possessions,  with  all  the  ducliy 
rights.  In  the  event  of  an  agreement  to  ])urt'liaso  it  w.as  in- 
tended to  promote  a  Bill  in  I'arliamcnt  empowering  the  (county 
council  to  purchase  and  hold  the  lands,  &e.,  forci^rtaiii  delineil 
purposes,  among  them  being  the  preservation  of  the  water 
rights  and  of  tho  extensive  and  valuable  riglits  of  common, 
tho  prevention  of  illegal  encroachments,  and  the  possession 
and  control  of  a  largo  open  space  with  many  very  interesting 
features,  bol  h  natural  and  anticpiari.an. 

In  reply,  tho  duchy  ollicials  said_they  were  aware  that  cer- 
tain enclosures  Uad  beeu  niade.  In  one  instance  tho  offenders 


included  some  of  the  commoners,  who  were  the  very  persons 
who  ought  to  join  in  preventing  such  encroachments.  The 
committee  and  the  Prince  of  Wales  had  not  seen  their  way  to 
direct  proceedings  being  taken  to  stop  these  encroachments, 
because  an  active  interference  in  that  direction  some  years 
ago  resulted  in  breaches  of  the  peace,  and  it  was  felt  that  a 
similar  and  most  undesirable  sequel  might  result  if  active 
interference  were  resorted  to  now.  Having  regard  to  the 
unique  character  of  tho  property,  the  complexity  of  the 
interests  involved,  and  the  great  difficulties  which  must  ad- 
mittedly attend  the  sale  of  such  a  property  with  all  the 
minerals,  water  aiul  other  rights  belonging  thereto,  the 
council  were  unable  to  recommend  his  Royal  Highness  to 
entertain  tlie  q\iestion  of  its  sale  to  the  county  council.  Mr. 
Watson,  chairman  of  the  committee,  said  that,  although  tho 
duchy  would  not  sell  the  forest  to  the  county  council,  they 
were  favourably  receiving  applications  from  individuals  for 
the  purchase  of  land  and  for  the  conversion  of  leaseholds  on 
Dartmoor  into  freeholds.  The  county  council  ought  to  watch 
these  proceedings,  as  there  could  be  no  sale  without  the  sanc- 
tion of  the  Treasury  and  an  Act  of  Parliament,  and  oppor- 
tunity would  be  afforded  for  opposing  the  sales  of  land  and 
water  right.  The  duchy  entirely  shirked  its  duty  in  regard 
to  offering  resistance  to  encroachments  in  the  interests  of  tho 
county.  Dartmoor  ought  not  to  be  frittered  away  piecemeal. 
The  committee  was  authorised  to  take  any  further  action 
which  they  considered  necessary. 


STREET    IMPROVEMENTS    IN    CHICAGO. 


Tlie  present  Commissioner  of  Public  Works  in  Chicago  is 
acting  with  considerahle  vigour  in  endeavouring  to  improvo 
the  condition  of  the  streets.  In  order  to  facilitate  bicycle 
traffic  it  is  proposed  to  lay  strips  of  asphalte  paving  on  the 
sides  of  some  streets,  and  it  is  suggested  that  these  should 
extend  to  the  curb,  so  as  to  facilitate  street  cleaning,  as  has 
been  done  in  New  York.  The  bicyclists,  however,  now  want 
the  entire  width  of  tiie  street  paved  with  asphalte,  so  that 
their  progress  may  not  be  impeded  by  vehicles  on  the  asphalte 
strips.  Throwing  waste  paper  into  the  streets  has  been  for- 
bidden in  Chicago  as  one  step  towards  keeping  them  in  better 
condition,  and  tlie  following  card  is  now  being  distributed 
among  householders  and  other  occupiers  of  premises  :  "  You 
are  hereby  notified  tli.it  the  indiscriminate  practice  of  throw- 
ing waste  paper  in  the  streets,  alleys,  public  places  or  unen- 
closed grounds,  must  cease,  under  penalty  as  provided  by 
sec.  2,179,  paragraph  1,587,  of  the  Municipal  Code.  No  per- 
son shall  throw,  cast  or  put  into,  clrop  or  leave  in  any  alley, 
lane,  public  place,  or  any  unenclosed  grounds  in  the  city  of 
Chicago,  any  paper,  straw,  parings  of  fruit  or  vegetables, 
stone,  glass,  iron,  or  any  other  metal,  article,  or  thing,  excejit 
ashes  on  unpa\'ed  streets  or  alleys,  under  tlie  penalty  of  $5 
nor  more  than  1J25  for  the  first  offence,  and  for  every  subse- 
quent offence,  shall,  in  addition  to  such  penalty,  be  liable  to 
imprisonment  for  not  less  than  one  week  nor  more  than  three 
months  in  ths  House  of  Correction.  And  any  person  found 
violating  the  above  ordinance  will  be  an-ested  and  prose- 
cuted to  the  full  extent  of  the  law.  Burn  the  paper  or  put 
the  same  in  covered  garbage  box. — L.  E.  McGann,  Commis- 
sioner of  Public  Works ;  Jos.  Kipley,  General  Superintendent 
of  Police  ;  John  Fitzsimmons,  Superintendent  of  Street  and 
Alley  Cleaning." 

OFFICIAL    ADVERTISEMENTS 

Received  too  late  for  ClassificatioD. 

DVERTISEK.     (twenty-three),     engaged,     fen 
3'ears  in  Surveyor  and  Inspector's  office,  seeks  engage- 
ment as  Surveyor's  Assist.ant  or  Clerk.     Levelling  and  chain 
surveying. — Address, "Chain," 53  Devonshire-road, Dlverston 

BRENTFORD  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS  AND  OTHERS. 
The  Council  are  prepared  to  receive  tenders  for  the  follow- 
ing  works   at  the  Pumping   Station,  Town  Meadow,  Brent- 
ford :-- 

New  Well,  &c., 

Alterations  to  Engine  House,  and 
Alterations  to  Engines,  Pumps  and  Rising  Main. 
Forms  of  tender  (on  whicli  alone  tenders  will  be  received) 
and  bill  of  quantities  may  bo  obtained,  and  the  plans,  specifi- 
cation and  conditions  may  be  inspected,  on  application  per- 
sonally to  Mr.  Nowell  Parr,  tho  Engineer  and  Surveyor  to  the 
Council,  at  his  ollice,  Clifden  House,  Boston-road,  Brentford, 
belween  10  a.m.  and  .'J  p.m.,  on  payment  of  £1,  which  will  be 
reluriied  on  receipt  of  a  honil-fide  tender. 

Tonder.^i  to  be  delivered  (sealed)  at  the  Clerk's  office.  New 
Hrenlford,  on  or  before  Tuesday,  tho  ,")th  October,  1897,  not 
later  than  12  o'clock  noon,  marked  "Tender  for  Pumping 
Station,  &c." 

The  Council  do  not  bind  themselves  to  accept  tho  lowest  or 
any  tender. 

(By  order) 

STEP.  WOODBRIDGE, 
Clerk. 
Brentford. 

23rd  September,  1897. 


September  24,  1897.] 


AND   COUNTY   ENGINEER. 
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Municipal  Work  in  Progress  and  Projected. 


Only  the  Londcin  Comity  Coum-il  nmoiif;  metropolitan 
anthorities  now  remains  to  };ot  into  liarncs'?.  A  glance  at  the 
jiaragraphs relating  to  Coventry,  Halifax,  Harrogate,  Uurnley, 
Chesterfield,  Felixstowe,  Rugby,  Stonr|M>rt,  Ae.will  show  the 

activity  prevailing  and  the  variety  of  works  projected. 

METROPOLITAN    AUTHORITIES. 
COURT  OF  COMMON  COUNCIL. 

At  a  meeting  of  tlio  Court  i.[  Com  iiKjn  Council  on  Thursday  tlio 
necessary  precepts  for  a  county  rate  for  the  City  at  lil.  in  £1, 
in  respect  of  the  onlargeniont  of  the  City  of  Loudon  Lunatic 
Asylum  at  Dartford,  at  a  cost  of  £18,6tX),  was  made  and 
sealed. — A  report  was  presented  on  behalf  of  the  City  Lands 
Committee  on  a  reference  to  consider  and  rcjiort  what  steps 
should  be  taken  to  remove  the  present  unsightly  structure 
disfiguring  a  largo  part  of  the  front  of  the  Guildhall.  It  was 
recommended  that  the  consideration  of  the  matter  should  be 
adjourned  for  twelve  months.  An  amendment  was  also 
moved  that  the  committee  should  bo  instructod  to  consider 
and  report  upon  the  sidiject  at  an  early  date.  The  amend- 
ment was  adopted  after  a  short  discussion. 

CITY  COMMISSION  OF  SEWERS. 

The  members  of  tlie  commissi*m  resumotl  their  sittings  at 
the  Guildhall  on  Tuesday,  after  the  summer  vacation.  It  was 
stated  that  a  committee  wore  still  considering  the  question  of 
lighting  the  minor  streets  of  the  city  by  electricity,  and  would 
very  probably  shortly  come  to  a  decision.  ']'ho  Finance  and 
Improvement  Committee  submitted  a  resolution  recommend- 
ing the  acquirement  of  ground  needed  to  widen  the  public 
way  in  front  of  91  Gracechurch -street.  A  statement  was 
made  to  the  effect  that  the  erection  of  the  new  oHices  was 
being  rapidly  proceeded  with.  Attention  was  called  to  the 
condition  of  Long-lane,  where,  on  account  of  the  slippery  ro.ad- 
way,  between  twenty  and  thirty  horses  fall  every  day,  and  it 
was  recommeniled  that  the  Streets  Committee  should  con- 
sider the  matter.  This  was  agreed  to.  In  accerdance  with  a 
wish  expressed  by  the  City  Council  of  Gla.sgow  the  commission 
adopted  a  resolution  recommending  that  a  member  should 
attend  and  give  evidence  at  an  inquiry,  to  bo  hehl  on  the  2Sth 
inst.,  in  respect  to  the  telephone  service  in  London.  Tho 
Streets  Committee  were  requested  to  consider  a  letter  re- 
ceived from  tlie  deputy  coroner  of  London  enclosing  a  sug- 
gestion by  a  jury  that  a  noiseless  pavement  should  be  laid  in 
front  of  St.  Bartholomew's  hospital. 

VESTRIES   AND    DISTRICT   BOARDS. 

Clerkenwell. — It  was  decided  at  a  recent  meeting  to  pave 
a  jiortion  of  St.  John  Street-road  with  hard  wood,  at  an  esti- 
mated cost  of  £2,170. 

Hackney. — On  the  recommendation  of  the  Baths  Com- 
mittee the  vestry  have  decided  to  purchase  the  freehold  of 
certain  premises  adjoining  tho  baths,  at  a  cost  of  £S00. 

Hammersmith, — At  tho  conclusion  of  the  ordinary  vestry 
meet^ing  last  week  a  special  meeting  was  held  to  receive  a 
return  of  the  original  and  annual  cost  of  tlie  baths  and  wash- 
houses  in  certain  parishes  in  London,  pursuant  to  a  resolution 
passed  by  the  vestry  at  .a  special  meeting  held  on  April  1-ith 
host.  It  was  agreed,  however,  to  postpone  tho  matter  for 
six  months. 

HOlborn. — At  a  recent  meeting  a  communication  was  re- 
ceived from  tho  Local  Government  Board  enclosing  a  letter 
of  tho  Mansion  Ilonse  Council  asking  for  a  special  report 
from  the  board's  medical  otlicer  (ju  the  tlweilings  of  the  poor 
in  the  district.  A  letter  was  also  submitted  from  the  Local 
Government  Board  asking  for  observations  on  the  statement 
of  the  London  County  Council  with  respect  to  the  hitter's 
allegation  that  tho  sanitary  staff  of  tho  llolljorn  district  was 
inadequate  for  sanitary  jiurposes,  in  proof  of  which  attention 
was  drawn  to  a  recent  outbreak  of  diphtheria  in  SalTrun-hill, 
llay-strcet  and  Lotather-laiie.  After  a  brief  iliscnssion  it  was 
decided  to  refer  tho  matter  to  the  Sanitary  Committee,  with 
instruction  to  obtain  a  report  on  tho  subject. — The  Works 
Committee  were  requested  to  consider  [i  memorial  from  tho 
inhabitants  of  Farringdon-road  asking  that  a  silent  paving 
should  be  laid  d<.^wn  in  that  thoroughfare. — Agreement  was 
expressed  with  a  resolution  of  the  Strand  District  Hoard  that 
power  should  be  given  to  local  authorities  to  make  regulations 
respecting  the  opening  np  of  streets  by  hydraulic,  electric 
and  other  companies. 

Lambeth.  —By  a  large  majority  it  was  decided,  at  the  hist 
meetiug,  to  urge  upon  the  London  County  Council  the  great 
desirability  and  necessity  of  erecting,  if  practicable,  a  tem- 
porary structure  for  foot,  piissengers  over  tho  Thames  when 
Vauxhall  bridge  is  closed.  It  was  pointeil  out  that  those  who 
lived  in  Vauxhall  and  Nine  Films  would,  when  it  wasreuiovevl, 
have  to  traverse  half  a  mile  to  get  to  the  north  eido  of  the 
river.  A  small  bridge  some  lofl.  wide,  a  member  thonght, 
would  ndeqttately  accommoflato  tho  trallic. 

Newingrton. — The  following  tenders  for  the  erection  of 
men's  second-class  swimming  baths  wero  recently  considered 
by  the  Baths  Committee;  Messrs.  Kirk  <t  Kaudall,  £8,777; 


Mr.  K.  J.  Saunders,  £.S,2.J0  ;  Messrs.  Pat  man  A  Fotheriogham, 
£8,209;  Messi-s.  F.  A  F.  \V.  F.  Iliggs,  £'«,120;  Messrs.  John 
Garrett  &  Son,  £7,901;  Mes-rs.  Bal.iam  Brothors,  £7,H.'J9. 
Tho  tender  of  ilcssrs.  Balaam  Brothers  was  accepted. — It 
was  decided  to  adopt  the  report  of  the  Electric  Lighting 
Committee,  which  reommendod  :  (a)  That  an  application  be 
made  to  the  London  County  Council  for  permission  to  erect 
tho  generating  station  to  the  foreconrt  line  of  the  vestry's 
property  in  I'enrose-street ;  (6)  That  tho  committee  bo  em- 
powered to  inspect  tho  recent  station  erected  by  the  vestry 
of  St.  Pancras,  the  station  of  tho  Westminster  Klectric  Supply 
Company,  the  station  provided  by  tho  Brighton  Corp<jration, 
and  such  other  stations  as  tho  engineers  may  advise  as  Ijcing 
applicable  to  the  system  of  supply  granted  by  the  order. 

St.  Luke. — At  a  recent  meeting  of  the  vestry  it  wa» 
announced  that  the  parish  is  absolutely  out  of  debt  and  Una 
£13,(>:i0  in  hand.  This  has  been  brought  about  by  tho  altera- 
tions in  the  famous  Uolden-lano,  which  has  changed  from  a 
mass  of  poor  property  into  an  important  commercial  centre. 
The  Finance  Coinmilteo  proposed  that  the  £13,630  in  hand  bu 
applied  to  the  necessary  repaving  in  the  parish.  This  was 
agreed  to. 

St.  PancraS. — The  vestry  have  adopted  a  rejiort  of  a 
special  IJusiing  and  Kef  use  Destructor  Committee  stating 
that  further  consideration  bad  been  given  in  regard  to  tho 
collection  of  house  refuse,  and  that  instructions  had  been 
issued  for  the  jireparation  of  a  statement  of  tho  cost  of  col- 
lecting honse  refuse  with  the  vestry's  vans  as  compared  with 
tho  amounts  of  tenders  received  this  year  for  the  work. 
.\fter  carefully  considering  the  matter,  they  were  of  opinion 
that  there  should  bo  one  officer  directly  responsible  to  tho 
committee  for  the  collection  and  destruction  of  the  house 
refuse  collected  by  the  vestry's  vans,  and  that  it  was  not  wise 
or  expedient  that  tho  responsibility  of  this  work  shonid  bo 
divided.  Tlie  managing  foreman  of  the  destructor  will  there- 
fore also  be  appointed  superintendent  for  the  collection  of 
the  house  refuse  by  the  vestry's  vans,  and  he  will  be  re- 
sponsible to  the  committee  for  the  discharge  of  these  duties, 
— After  a  short  discussion  at  their  last  meeting  the  vestry 
decided  to  adopt  a  recommendation  of  the  Destructor  Com- 
mittee, that  twelve  of  the  cells  of  the  refuse  destructor  in 
King's-road  be  altered  in  the  same  m.anner  as  those  on  the 
east  side,  so  that  a  greater  amount  of  refuse  may  be  destroyed. 
A  member  s:iid  that  ho  was  of  opinion  that  by  going  care- 
fully and  cautiously  to  work  there  was  no  reason  why,  with 
tho  improvements  they  proposed  to  make  themselves,  and 
without  the  contractor,  in  the  construction  of  the  cells  in 
time  they  should  not  burn  the  whole  of  the  dust  of  the  parish 
— viz.,  42,IX)0  tons  per  year. 

Strand. — .\fter  disposing  of  several  minor  matters  at  a 
meeting  last  week,  the  board  of  works  resolved  themselves 
into  a  special  meeting  to  discuss  the  question  of  the  improve- 
ment of  Leicester-square  against  the  Kmpire  theatre  by  the 
throwing  of  a  strip  of  land  into  the  pnblic  way.  The  Improve- 
mcnts  and  Parliamentary  Committee  recommended  that  a 
resolution  passed  on  July  21st  last  should  be  rescinded.  The 
resolution  provided  that,  sul)ject  to  a  contribution  from  tho 
London  County  Council  of  one  third  of  the  cost  of  the  im- 
provement, the  board  should  authorise  the  pnrchasc  of  the 
strip  of  land  above  referred  to  from  the  west  corner  of 
Leicesler-placo  to  the  Empire  theatre.  It  now  seemed  that 
tho  council  had  refuseil  to  pay  any  portion  of  tliesnm,  and  it 
became  necessary  to  rescind  tho  resolution.  The  recom- 
mendation of  tho  committee  was  agreed  to.  Mr.  Cox  then 
moved  that  the  board  should  jiay  tho  whole  cost  of  the  pro- 
posed  iiiiiirovement.  A  long  discussion  followed,  and  finally 
an  ainendnienl,  which  was  curried,  proposed  that  the  matter 
should  bo  referred  back  to  the  committee  for  tho  presenta- 
tion of  an  ameniled  scheme. 

Wandsworth.— At  a  recent  meeting  of  tho  board  of  works 
tho  ticneral  Purposes  Committee  re|>orteil  that  they  had 
adjourned  the  consideration  of  tho  desirability  of  the  con- 
solidations and  amendment  of  the  law  relating  to  common 
lodging  houses  until  they  had  had  an  opportnnily  of  con- 
sideringthe  measure  which  may  be  introduced  into  Parliament 
dealing  with  the  subject. — Tho  board  decided  to  concur  in  tho 
resolution  of  the  Strand  District  Hoard  of  Works  in  favour  of 
tho  county  council  being  asked  to  make  piwision  in  their 
next  General  Powitrs  Bill  for  powers  being  conferr^vl  n)vin 
metropolitan  local  anthorities  to  regulate  the  o|H.'ning  up  of 
streets  by  gas,  water  and  other  companies. 

Whitechapel.— Tho  district  bonnl  of  works  will,  at  their 
next  meeting  eonsid(»r  the  advistibility  of  purchasing  land  for 
tho  carrying  out  of  extensions  to  the  dnst  destructors  nnd 
for  tho  ei-ection  of  an  I'N'Ctrie  lighting  plant. — A  letter  from 
the  clerk  of  the  Strand  District  Boanl  of  Works,  suggesting 
that  the  London  County  Council  should  he  asked  to  make 
provision  in  their  next  (ionprnl  Powers  Hill  for  power  being 
conferred  upon  the  metropolitan  local  anthorities  to  regnlato 
tho  opening  of  streets  by  the  gas  and  other  com|»anie8,  was 
at  a  recent  meeting  of  tho  board  of  works  rcforrcd  to  tho 
Works  Committee. 
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PROVINCIAL  AND  GREATER   LONDON 
AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Basingstoke. — The  town  connoil  arc  considering  a  pro- 
posal to  spenfl  £1,050  in  the  construction  of  a  new  street. 

Bradford. —  A  letter  was  recently  received  by  tlie  city 
conncil  calling  attention  to  the  absence  of  Turkish  baths 
for  women.  The  communication  w.as  referred  the  Baths 
Committee. — The  minutes  of  the  Markets  and  Fairs  Com- 
mittee, included  a  resolution  granting  £100  to  another  com- 
mittee towards  the  cost  (estimated  at  £205)  of  painting  and 
decorating  the  central  library  premises  in  Darley-street ;  and 
also  a  resolution  giving  authority  for  negotiations  to  be 
opened  in  regard  to  the  purchase  of  the  property  required 
for  the  extensions  of  the  Rawson-place  and  St.  James's  markets. 

Bristol. — The  Docks  Committee,  at  a^i-eoent  meeting,  in- 
structed their  engineer  to  prepare  plans  for  the  extension  of 
the  accommodation  at  the  docks  so  as  to  provide  for  the  re- 
ception of  the  largest  class  of  vessels  afloat  or  building. 

Burnley. — Subject  to  the  approval  of  the  Local  Govern- 
ment Board,  the  town  council  have  resolved  to  Ijorrow  £10,000 
for  new  gas  meters. 

Bury. — The  town  council  on  the  15th  inst.  decided  to 
adopt  the  Free  Pnblic  Libraries  Act. 

Cardiff. — The  Property  and  Markets  Committee  have  re- 
ceived a  letter  from  the  Homo  Secretary  complaining  of  the 
inefficient  sanitary  arrangement  of  the  police  cells. 

ChesterfielU.-^Colonel  J.  T.  Marsh  lield  an  inquiry  re- 
cently, on  behalf  of  the  Local  Ciovernment  Board,  respecting 
an  application  for  sanction  to  a  loan  of  £10,000  for  the  pur- 
poses of  street  improvement.  The  borough  surveyor  attended 
to  give  evidence  for  the  corporation. 

Colne. — The  town  council  have  resolved  to  invite  plans  for 
the  erection  of  a  technical  school  and  public  hall.  The  cost  of 
the  building  is  estimated  at  £5,i500  and  the  purchase  of  the 
land  at  £1,300. 

Coventry. — The  city  council  have  adopted  a  rejjort  of  the 
Electric  Light  Committee  which  stated  that  they  had  con- 
sidered the  scheme  for  extensions  presented  by  them  on  the 
20th  July  last,  and  subsequently  referred  to  them  for  modifi- 
oation.  They  had  accordingly  modified  the  scheme  by  re- 
ducing the  length  of  mains  to  be  laid  and  omitting  the  light- 
ing of  certain  streets  with  tlie  arc  light.  The  estimated  cost 
of  the  scheme  was  thus  brought  down  from  £37,900  to  £31,000. 

Darwen. — The  Local  Government  Board  have  sanctioned 
the  borrowing  of  £600  for  the  erection  of  a  water  bailiff's 
house  at  Sunny hnrst. 

Eastbourne. — The  town  council  have  resolved  to  ask  the 
Local  Government  Board  to  defer  the  inquiry  with  reference 
to  the  proposed  purchase  of  the  Wish  Tower  grounds  pending 
the  further  decision  of  tho  council.  In  the  meantime  notice 
of  motion  has  been  given  for  the  next  meeting  that  the  reso- 
lution to  purchase  the  Wish  Tower  be  rescinded. 

Falmouth. — The  question  of  adopting  experimentally  the 
incandescent  system  of  gas  lighting  in  tho  streets  has  been 
referred  to  the  Lighting  Committee. 

Grimsby. — Mr.  A.  Ducat  held  an  inquiry  recently,  on  behalf 
of  the  Local  Government  Board,  respecting  an  application  of 
the  town  council  for  sanction  to  a  loan  of  £4,129  for  the 
formation  of  new  roads  from  Albion-street  to  Victor-street, 
and  from  Guildford-strect  to  Hilda-street.  A  strong  opposi- 
tion was  offered.  Evidence  was  given  on  the  one  hand  to 
the  effect  that  the  proposed  new  streets  would  improve  the 
means  of  access  to  tho  business  portions  of  tlie  town  ;  and, 
on  the  other  hand,  that  they  were  unnecessary,  and  that  the 
scheme  would  serve  private  ends. 

Halifax. — The  Waterworks  Committee  has  for  .some  two 
months  past  had  under  consideration  the  project  of  construct- 
ing a  reservoir  at  Walshaw  Dean,  on  tho  moorland  edge,  near 
Widdop,  some  13  miles  from  llalifa.x.  A  meeting  of  the  town 
council  in  committee  has  been  convened  to  t.ake  uji  the  ques- 
tion.    The  outlay  is  estimated  at  about  £200,000. 

Harrogate. — Instructions  have  been  given  for  an  applica- 
tion to  be  made  for  sanction  to  a  loan  of  £17,500  for  the  ex- 
tension of  the  electric  lighting  works. — It  has  been  resolved 
to  apply  to  the  Local  Government  Board  for  sanction  to  bor- 
row .£8,500  for  works  of  surface-M'atcr  drainage. 

Higham  Ferrers. — It  has  been  resolved  to  apply  to  the 
Local  GovcrnmRnt  Board  for  sanction  to  a  loan  of  ,£4,900  for 
sewerage  purposes. 

Huddersfield. — The  Tramways  Committee  have  decided 
to  recommend  tho  corporation  to  make  applicntion  for  a  ]>ro- 
visional  order  authorising  tho  constrnctioiL  and  working  of 
new  tramways. — Tho  {Hirjioration  have  under  considerat-ion 
a  report  from  the  Tramways  Committee  nnjommending  vari- 
ous extensions  of  the  system.  These  involve  tlio  continuation 
for  1  ,t)00  yards  of  tho  lino  to  Paddock  as  far  as  Longwood; 
the  continuation  of  tho  Fartown  route  for  anotlier  l,()tX) yards 
to  Shoepriilge  j  the  o.xteusiou  of  the  Saiendino  Nook  line  as 
fav  as  Outlanc ;  and  tho  continuation  of  Uio  tramway  along 
Manchester-road  for  another  1,400  yards,  until  the  borough 


boundary  is  reached.  Work  in  the  centre  of  the  town  com- 
prises the  making  of  a  double  line  of  tramways  from  the 
station  to  Chapel  Hill,  including  a  well-known  thoroughfare 
comprising  John  William-street,  New-street  and  Buxton-road. 

King's  Lynn. — The  borough  surveyor  has  reported  to  the 
town  council  that  works  of  paving,  &c.,  to  the  amount  of 
£1,300,  for  which  a  loan  has  been  sanctioned,  can  bo  put  in 
hand  if  desired  ;  but  it  was  decided  to  defer  the  works  till 
spring. 

Leeds. — The  Markets  Committee  have  decided  to  ask  the 
city  council  to  grant  £2,000  for  the  purpose  of  lighting  by 
electricity  that  portion  of  Vicar's  Croft  which  is  being  covered 
in  as  part  of  the  markets. 

Lincoln. — Minutes  of  a  committee  recommending  the  ex- 
penditure of  a  further  sum  of  nioney  not  exceeding  £2,000, 
in  addition  to  the  £7,000  already  sanctioned,  in  propo.sed  now 
Avorks  at  the  Bracebridge  asylum,  have  been  adopted. 

LiuerpOOf. — Local  Government  Board  sanction  has  been 
ceivcd  to  a  loan  of  £56,000  for  the  purpose  of  electric  light- 
ing extensions. — At  last  Friday's  meeting  of  the  Lighting 
Committee  tho  electrical  engineer  reported  an  increase  of 
800  16  candle-power  lamps  during  August,  the  total  at  the 
end  of  that  month  being  58,776,  of  which  53,878  were  in  use 
by  private  consumers  and  4,898  for  street  lighting.  Tho  elec- 
tricity supplied  was  104,616  Board  of  Trade  units,  as  com- 
pared with  63,690  in  August,  1896. — On  Monday  a  letter  was 
received  from  the  Simplex  Conduit  Tramways  Syndicate 
offering  to  lay  down  a  length  of  2  miles  of  line  in  any  part  of 
tho  city  at  the  company's  expense,  and  to  remove  the  lines  at 
the  end  of  throe  months  if  they  should  not  prove  satisfactory. 
On  the  question  being  put  to  the  vote  by  the  Tramways 
Committee,  liOA\-ever,  only  two  out  of  eight  members  sup- 
ported tho  proposition. 

Llannelly. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  into  the  proposal  of  the  borough 
council  to  borrow  the  sum  of  £5,130  for  local  improvement 
purposes,  including  the  construction  of  a  subway  under  the 
Great  AN'^estern  Railway  at  Dolan.     There  was  no  opposition. 

Margate. — The  town  council  have  adopted  the  contract 
plans  for  the  market  house  improvement  and  new  municipal 
offices,  and  instructed  the  surveyor  to  obtain  tenders  for  the 
carrying  out  of  the  work. — On  the  recommendation  of  the 
General  Purposes  Committee  the  council  have  decided  to  pur- 
chase a  piece  of  land  between  Eamsgate  and  College  roads, 
for  the  sum  of  £25,  and  have  also  decided  to  purchase  two  new 
roller  wheels  for  the  steam  roller,  at  a  price  of  £40,  from 
Messrs.  A\'oling  &  Porter. 

Middlesbrough. — It  was  recently  decided  to  strike  out  a 
minute  of  tho  Streets  Committee  which  instructed  the  sur- 
veyor to  consult  the  contractor  as  to  using  more  sand,  with  a 
view  to  getting  the  surface  of  the  paving  which  is  being  laid 
in  Denmark-street  jjerfectly  level. — The  Asylums  Committee 
reported  that  the  asylum  would  be  ready  for  occupation  in 
six  months'  time. — The  minutes  of  the  General  Purposes 
Committee  recently  included  a  report  from  the  surveyor  on 
the  estimated  cost  of  laying-out  Victoria-square.  The  cost 
would  be  £1,300,  and  the  committee  recommended  that 
tenders  be  obtained  for  the  work.     The  council  agreed  to  this. 

Montgomery. — At  their  last  meeting  the  town  council  re- 
solved to  ap]ily  to  the  Light  Railway  Commissioners  for  an 
order  authorising  a  light  railway  from  the  town  to  the  rail- 
way station. 

Morley. — The  council  recently  adopted  the  following  reso- 
lution of  tho  Electric  Lighting  Committee:  "  That  tlie  plan 
of  extension  drawn  out  for  tlie  Local  Government  Bo.'ird  by  Mr. 
Hammond  bo  api>rovcd,  .and  that  in  Adew  of  the  fact  that  the 
contracts  for  the  paving  had  been  let  in  the  Bruncliffe-road, 
St.  Androw's-avenue  and  Park-street  districts,  the  mains  be 
laid  in  those  streets  in  accordance  with  the  plans  presented 
by  Mr.  Hammond,  at  an  estimated  cost  of  £1,500. 

Newport,  Mon. — The  Electricity  Committee  have  reported 
tho  acceptance  of  the  tender  of  Mr.  D.  W.  Richards,  at 
£(i,400,  for  the  erection  of  buildings  required  for  the  exten- 
sion of  the  electric  lighting  undertaking.  The  following 
tenders  h.a^'o  been  accepted  for  tlic  supply  of  the  additional 
plant  :  Edwin  Danks  &  Co.,  Birmingham,  £2,445  ;  J.  Fowler 
&  Co.,  Leeds,  £11,354;  Electric  Construction  Company, 
£880;  and  Siemens  Brothers.,  £593. — Mr.  Baldwin  Latham's 
report  on  the  Wentwood  water  supply  scheme  has  been  re- 
ferred to  as  being  satisfactory.  This  statement  is  considered 
especially  valuable  after  tho  divergence  of  opininn  wliicdi 
has  lately  been  expressed. 

Oswestry.-- -Tho  town  council  have  received  a  letter  from 
the  Li'^ht  Hallway  Commissioners  declining  to  sanction  the 
Llanfair-Meifod  Hailw.ay.  Tho  commissioners,  however,  have 
decided  to  submit  to  the  Board  ef  Trade  aii  order  authorising 
the  constnuiion  of  the  Tanat  Valley  Railway. 

Peterborough. —  A  report  is  being  prepared  by  tho 
borough  engineer  and  tho  town  clerk  in  rcforeuco  to  a  pro- 
posal of  the  loc.'il  electric  lighting  company  to  take  over  the 
councirs  electric  lighting  powers. 

Portsmouth.  —.A  resolution  has  been  adopted  by  the  town 
council  ncommonding  that  Crosswell-street  bo  widened,  at  a 
,    cost  of  £236. 
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Richmond. — Negotiations  betwepn  the  town  coniicil  and 
the  Crown  authorities  for  the  puruhago  of  a  largo  portion  of 
the  famous  Old  Deer  Park  as  a  pnblic  recreation  ground  are 
almost  complete,  and  the  hope  is  expressed  that  tlie  "  new 
lung  for  Greater  Loudon "  will  bo  reafly  for  public  opening 
on  the  10th  October.  The  town  council  will  acquire  nearly 
90  acres  of  the  park,  and  a  deputation  from  the  council  will 
this  week  wait  upon  the  Chief  Commisaionor  of  Works  in 
order  to  settle  tho  final  agreement.  The  now  ground  will 
meet  a  long-folt  want  of  tho  local  cricket  and  football  clubs, 
in  addition  to  affording  one  of  the  most  picturusquo  open 
spaocs  on  the  banks  of  the  Thames. 

Rochdale. — In  answer  to  a  question  put  at  a  recent  moot- 
ing (if  the  town  council,  it  was  stated  that  tho  estimated 
cost  of  tho  model  lodging  house  which  it  was  proposed  to 
erect  in  Acker.street  was  £870. 

SalfOrd. — The  borough  council  has  resolved  to  ask  the 
Lo<al  (.iovornment  Hoard  for  power  to  borrow  £10,tKX)  for 
tlic  purpose  of  an  addition  to  tho  electricity  supply  works  of 
the  borough. 

Scarborougrh. — The  Local  Government  Board  having  de- 
clined, upon  second  solicitation,  to  allow  tho  corporation  to 
sell  part  of  the  Wcai)onucsB  estate  as  ft  site  for  a  proposed 
Weslcyan  college,  a  member  of  the  council  and  the  town 
clerk  have  been  appointed  to  wait  upon  the  Local  Govern- 
ment Board  to  endeavour  to  induce  that  anllioritv  to  {>ermit 
the  sale  upon  the  terms  proposed,  which  arc — (n)  For  the 
first  ten  years  the  purchasers  to  pay  tho  corjioration  a  rental 
of  £5  per  acre  per  annum  ;  (6)  from  and  after  tho  expiration 
of  that  period  the  purchasers  to  pay  in  perpetnitj'  a  rental  at 
the  rate  of  £20  per  acre  per  annum. 

Sheffield. — It  has  been  resolved  by  the  town  council  to 
make  application  to  the  Local  Government  Board  for  sanc- 
tion to  a  loan  of  £1,800,  the  estimated  cost  of  providing  a 
water  tower  at  Lodge  Moor  extension  buildings.  This  sum  is 
in  addition  to  the  £20,000  for  which  application  has  already 
been  made  to  the  board. — A  Local  Government  Board  incpiiry 
has  been  held  into  an  application  for  sanction  to  n  loan  of 
£7,000  for  the  erection  of  a  branch  firo  and  police  station  at 
.the  corner  of  Westbarand  Westbar  Green. 

Shrewsbury. — At  the  last  meeting  of  tho  town  conncil  the 
.Finance  and  General  Purposes  Committee  reported  that  they 
had  considered  the  report  of  Messrs.  Kincard,  Waller  &  Man- 
ville,  the  oloctrical  engineers  emjfloyed  to  report  upon  the 
SltTopshire  Klectric  Light  and  Power  Company's  works,  and 
recommended  the  council  to  negotiate  for  tho  piu-chaso  of 
the  same,  and  to  proceed  to  obtain  the  necessary  powers. 
The  council  unanimously  adopted  the  report,  and  instructed 
the  town  clerk  to  comntnuii-ato  with  tho  comjiany  on  the  snb- 
]ect  and  report  to  the  Finance  Committee. 

SOUthmoltOn. — An  inquiry  has  been  held  by  a  Local 
GoveninienI  Board  inspector  relative  to  an  application  of  the 
town  conncil  for  sanctioti  to  borrow  £1,0(X)  for  improving  the 
gasworks,  recently  acquired  by  the  council. 

Stafford. — The  corporation  sewage  works,  which  have 
lately  been  completed,  were  opened  by  tho  mayor  on  Wednes- 
day. In  addition  to  the  works,  about  16  miles  of  deep  main 
sowers  and  11  miles  of  main  sewers  have  been  constructed, 
the  total  cost  amounting  to  £15,000.  The  sewage  is  first 
treated  at  the  sanitary  depot,  wliero  a  destructor  and  sewage 
pumping  machinery  and  reception  tank  have  been  erected; 
thence  it  is  pumped  to  a  farm  half  a  mile  away.  Thi.s  land 
was  purchased  from  Lord  Stafford  for  £11,0(X).  Here  tho 
sewage  will  be  treated  by  precipitation  and  filtration  on  the 
hiTid. 

Truro. — A  Local  Government  Board  inquiry  has  been  held 
in  respect  to  an  application  for  sanction  to  the  disposal  of  a 
number  of  leasehold  properties  in  tho  neighbourhood  of 
Trafalgar-sc^naro  by  sale  and  exchange. 

TynemOUth. — The  Buildings  Committee  recently  had  be- 
fore llioni  the  horough  surveyor's  estimate,  amounting  t« 
£5,300,  of  the  cost  of  laying-out  the  Wesl  Knd  Recreation 
Ground.  At  a  subsequent  meeting  a  letter  was  read  from  the 
West  End  Recreation  and  Bowling  Green  Committee  urging 
that  the  plans  and  estimates  contained  in  the  borough  sur- 
veyor's report  shoidd  be  carried  out  in  their  entirety.  Tho 
consideration  of  the  subject  was  deferred  for  a  fortnight. 

Walllngford. — The  Local  (iovemment  Board  have  been 
asked  to  sanction  the  borrowing  of  £2,000  for  sewago  dis- 
posal purpose>i. 

Warrlngrton. — In  hia  annual  report,  just  presented  to  the 
town  council,  Mr.  W.  S.  Haildock,  the  gas  engineer,  reports  an 
increased  make  of  gas  for  the  past  year  of  I2,397,K)0  cnbic 
feet,  or  at  the  rate  of  ISS  per  cent.  Tho  largest  quantity  of 
gas  sent  out  in  any  one  week  was  9,015,600  cubic  feel,  lor  the 
week  ended  21st  December.  The  extensionM  at  Longford,  it 
is  staled,  arc  now  sufficiently  ailvaneed  to  permit  i'{  the  closing 

•  of  the  Mersey-street  work.n  as  a  manufacturing  station,  and  it 
is  proposed  to  close  them  accordingly.     Figures  tabulated  at 

■the  clpsc  of  the  report  show  that  the  average  prieo  paid  for 
coal  and  cannel  during  tho  past  year  was  8s.  .TJd.  per  ton,  as 

"  compared  with  8s.  C);',<l.  per  ton  in  I8n.').|).  The  cost  of  the 
gas  delivered  at  tho  consumers'  meters  was  2I'.'i38d.,  as  tigainst 

.  20.8O6d.  in  189o.6. 


WIgfan. — The  qnestion  of  applying  for  a  pronaional  order 

for  tho  extomnun  of  the  u-ainwaya  was  discussed  by  the 
General  Purposes  Committee  at  a  recent  meeting,  but  detinilo 
decision  «'as  postjtonod. 

Wolverhampton.— The  Local  Government  Board  liave 
sanctioned  a  loan  of  £2,0.5U  for  the  purcliase  of  a  »iie  for  tho 
proposed  free  library.— Tho  Klectric  Lighting  Committee's 
proposal,  that  the  "maximum  demand  system"  be  intro- 
duced, has  boon  adopted  by  tho  corporation. 

Workington. — Application  is  to  be  made  t-3  the  Local 
GoveiMiiiiTit  Hoard  for  sanction  to  a  loan  of  £1,700  to  carry 
out  the  proposed  extensions  to  the  Ellerbeck  fever  hospital. 

Worthing^. — The  town  council  have  approveil  tho  proposed 
agreement  with  the  East  Preston  Ifurui  District  Council  in 
relation  to  the  drainage  of  the  parish  of  Broadwater.  Appli- 
cation is  to  bo  made  to  the  Local  Government  Board  for  sanc- 
tion to  borrow  the  sums  of  £373  and  £77  for  a  sewer  and 
extension  of  the  water  main. 

URBAN   DISTRICT   COUNCILS. 

Barking^. — The  district  council  have  resolved  to  apply  for 
power  to  borrow  a  snm  not  exceeding  £7,(XXJ  for  tho  purpose 
of  erecting  public  lialhs. 

Bradford-upon-Avon. — ^The  district  council  have  instrnctcd 

the  surveyor  to  obtain  a  suitable  site  for  office  accommodation. 

Bridlington.  —A  Local  Government  Board  inquiry  has  been 
held  in  respect  to  an  application  for  sanction  to  borrow  £5U0 
for  the  purposes  of  a  tiro  brigade. — An  inquiry  was  recently 
made  into  an  application  of  the  council  for  the  grant  of  a 
charter  of  incorporation.  At  the  close  of  the  inquiry  the 
commissioner  expressed  his  intention  of  going  over  tho  town 
and  having  tho  boundaries  pointed  out  to  him. 

Brierley  Hill. — The  district  conncil  have  adopted  a  reconi" 
mondation  of  the  Sewago  Disposal  Committee  that  the  Local 
Government,  Board  bo  informed,  in  reply  to  their  communi- 
cation, that  negotiations  are  still  proceeding  with  the  Kings- 
winford  Rural  District  Council  for  a  joint  sewage  scheme. 

Brixham. — An  inquiry  has  been  lueld  into  an  application 

for  sanction  to  a  loan  of  £1,200  for  the  purpose  of  widening 
the  Strand.  The  inspector  visited  the  thoroughfare  at  tho 
close  of  the  inquiry. 

Broadstairs  and  St.  Peter's. — A  letter  has  been  received 

from  the  Loral  Govornineiu  Bo;u-d  stating  that  ono  of  tho 
board's  inspectors  will  hold  an  inquiry  shortly  into  the  conn- 
cil's  application  for  permission  to  borrow  £17,800  for  sewage 
works. 

Bromyard. — -A  Local  Government  Board  inquiry  has  been 
hold  into  the  district  council's  application  for  power  to  borrow 
£2,600  for  the  proposed  now  waterworks. 

Burstall. — The  Gas  Committee  have  resolved  to  take  stej»s 
to  encourage  tho  uso  of  tho  penny-in-the-slot  gas  meters  in 
the  district. 

ClactOn. — Colonel  J.  T.  Marsh,  b.k.,  held  an  inquiry 
recently,  on  behalf  of  tho  Local  tJovernment  Board,  with  re- 
ference to  tho  district  council's  application  for  sanction  to 
borrow  £450  for  the  provision  of  shelters  on  the  sea  front, 
!  £2,800  for  the  pnrpose  of  a  scheme  for  using  sea  water,  and 
£l,2."i0  for  tho  provision  of  a  town  yard. 

Cromer. — It  was  recently  decided  by  the  conncil  to  make 
an  application  for  sanction  to  two  loans,  ot  £l,iiCiO  and  £1,000 
respectively,  for  the  carrying  ont  of  a  number  of  alterations 
to  tho  gangway,  tho  purchase  of  land,  and  the  erection  of 
pnblic  conveniences  on  the  lied  Lion  Falls. 

Cuckfield. — Tenders  have  been  advertised  for  by  tho  dis- 
trict council  for  a  new  steam  road-roller. 

DesborOUgrh. — Colonel  A.  J.  Hepper  recently  held  an  in- 
quiry, I'M  liilKilf  of  the  Local  Government  Board,  into  an  ap- 
plication of  the  district  council  for  jxiwer  to  borrow  £7,085 
for  water  supply  works. 

Enfield. — .\n  inquiry  is  to  bo  held  by  an  inspector  of  the 
Local  Government  Board  into  an  application  of  tho  district 
council  for  sanction  to  a  loan  for  the  execution  of  a  scheme 
of  sewerage  for  draining  that  jiurt  of  Cookfostprs  in  the  coun- 
cil's district. 

Felixstowe. — Tho  Finance  Commilteo  recently  reported 
that  tliey  had  received  sanction  to  a  loan  of  £10.(XI0  for  pri- 
vate street  improvement  wivrk,  from  the  Local  Government 
Board  and  one  of  £,s;{,s  for  works  of  sewerage  and  sewngo 
dispo.'ial. 

Cainsborough.  The  following  tonders  for  the  erection  of 
a  new  water  tower  were  considered  at  a  recent  meeting  of 
thiscooncil :  Messrs.  Viekcrs,  Xottinphnin,£1..1fi7  ;  Mr.  Green- 
wood, Gainsborough,  £1,345;  an<l  Mr.  B.  Roberts.  Gains- 
borough,  £1,290.  Tho  surveyor  r(,'comniended  the  adoption 
ot  Mr.  Roberts'  tender  f>'r  nil  trades  but  masons  and  iron- 
founders,  tho  amount  then  bi'ing  £725  17s.  Sd.,  but  Mr. 
Roberts  to  formally  submit  fresh  tenders  for  the  stone  work 
and  lank  uc.ording  to  the  amended  quantities.  It  being 
understood  that  a  £200  saving  would  thus  be  effccU>d,  the 
suggestion  was  agreed  to. — A  letter  was  read  from  tho  pro- 
l>rietor  of  "The  Sun"  hotel  accepting  the  offer  of  the  coun- 
cil to  purchase  his;  imijierty  in  Lord-streit,  at  a  price  of 
£2,600,  for  market  buildings  extension  pnrpr>««i<. 
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COOle. — The  Local  Government  Board  have  informed  the 
district  council  that  they  will  hold  an  inquiry  shortly  into 
their  application  for  leave  to  borrrow  £1,000  for  the  pro- 
vision of  a  water  supply  scheme  for  Swinfleot. 

Heme  Bay.— A  length  of  l,100ft.  of  the  now  pier  has  now 
been  completed,  and  it  is  contemplated  that  by  the  end  of 
tlie  year  another  1,000  ft.  will  have  been  added.  The  whole 
structure  of  three-quarters  of  a  mile  is  to  be  completed  by 
May  30tli  next.  The  pier  will  have  a  large  pavilion  at  the 
sea  end  and  an  electric  tramway,  the  total  cost  being  about 
£30,000.  Messrs.  Wrigheon,  Head  &  Co.,  Stockton,  are  the 
contractors. 

HOlmfirth. — The  proposal  of  the  district  council  to  pur- 
chase the  Holmtirth  town  hall  for  £1,250,  and  to  expend 
another  £1,000  in  alterations,  is  to  be  submitted  to  the  rate- 
payers for  approval. 

Holyhead. — A  proposal  is  on  foot  by  the  district  council  to 
purchase  the  local  waterworks  from  the  existing  company. 

Kirkby  Lonsdale. — At  a  recent  special  meeting  of  the 
district  council,  it  was  stated  that  a  draft  agreement  for  the 
purchase  of  the  gasworks  had  been  arranged  between  the 
council  and  the  gas  company.  Resolutions  to  the  following 
effect  were  passed  :  "  That  the  council  buy  the  undertaking 
at  a  price  to  be  fixed  by  arbitration  ;  that  the  draft  agree- 
ment be  approved ;  that  a  provisional  order  be  obtained 
sanctioning  the  pnrchase  ;  that  the  arbitration  bo  proceeded 
with  immediately,  and,  on  the  price  being  fixed,  that  the 
Local  Govemment  Board  be  asked  for  sanction  to  borrow  the 
money  required. 

Mablethorpe,  Lines. — At  a  meeting  of  the  council,  held 
last  week,  it  was  decided  to  construct  a  promenade  facing 
the  sea,  and  to  erect  lavatories,  &c.,  for  the  accommodation 
of  visitors,  at  a  cost  of  about  £1,100.  The  surveyor  was  in- 
structed to  prepare  the  necessary  plans.  It  was  also  decided 
to  fipend  a  sum  of  about  £220  in  street  improvements. 

Machynlleth. — The  district  council  have  decided  to  apply 
for  jjower  to  borrow  £3,000  to  carry  out  a  septic  tank  system 
of  drainage  for  the  town. 

Market  HarbOrOUgh. — The  surveyor  has  been  instructed 
to  hire  a  steam  roUer  for  three  months,  to  make  experiments 
with  a  view  to  the  council  permanently  possessing  one  to 
make  and  maintain  the  roads  under  their  charge. 

Menai  Bridge. —  The  district  council  have  resolved  to 
ascertain  the  opinion  of  the  ratepayers  as  to  the  question  of 
erecting  a  nrw  pier,  at  a  cost  of  £3,000. 

Merthyr  Tydfil. — A  Local  Government  Board  inquiry  was 
held  by  Mr.  B.  H.  Bicknell,  on  Tuesday,  the  21st  inst.,  re- 
specting an  application  of  the  district  council  for  sanction  to 
borrow  the  sum  of  £1,134  for  the  purpose  of  constructing  a 
new  central  depot  and  £413  for  a  new  drainage  scheme  for 
Mount  Pleasant.  The  deputy  surveyor  explamed  the  plans 
and  estimates,  and  the  inspector  subsequently  visited  the 
respective  sites. 

Redruth. — A  Local  Government  Board  inqniiy  has  been 
hold  into  an  application  of  the  council  for  sanction  to  a  loan 
of  £700  for  purposes  of  water  supply.  Tlie  inspector,  Colonel 
Hopper,  visited  the  new  reservoir  on  the  termination  of  the 
inriniry. 

Rugby. — A  Local  Government  Board  inspector  recently 
held  an  inquiry  into  the  application  of  the  district  council  for 
sanction  to  borrow  £8,470  for  sewerage  and  sewage  disposal 
purposes,  £2,700  for  water  supply  works,  and  £330  foi'  street 
improvements. 

Seaton,  Devon. — A  red  granite  drinking  fountain  lias  been 
present cil  to  tlie  council  by  Mr.  W.  H.  Williams,  chairman  of 
the  London  Chamber  of  Commerce,  in  commemoration  of  the 
Queen's  diamond  jubilee. 

StOUrport.  — After  discussing  the  proposed  drainage  scheme, 
I  111' difctrirt  cmincil  have  postponed  further  action  for  three 
weeks.  The  estimates  are  £10,280  10s.,  and  the  annual  cost 
is  stated  to  be  £232  14s. 

jQflg. — The  borrowing  of  £5,900  for  sewerage  and  sewage 
disposal  works  has  been  sanctioned  by  the  Local  Government 
Board. 

TunStall. — It  has  been  decided  to  request  the  Local  Govern- 
ment Board  to  sanction  a  loan  of  £5,0U0  I'or  the  purchase  of 
a  site  for  a  park. 

Walmer. — The  Local  Government  Boaril  have  hold  an  in- 
(|uiry  into  an  apiilieation  for  sanction  to  a  loan  of  £320  for 
the  purchase  of  land  in  the  borough  of  Deal  I'or  the  jiurpose 
of  scavenging  and  other  works.  Considerabh^  opposition 
w.'is  made. 

Weston-super-Mare.— An  inquiry  is  to  bo  held  by  a  Local 
(lovuninieut  Board  inspector  with  rcforenco  to  the  council's 
application  for  power  to  raise  a  loan  of  £737  for  street  im- 
provement works. 

WilmSlOW. — An  inspector  of  the  Local  Government  Bo.ard 
recently  held  an  inquiry  into  the  district  council's  aiiplication 
for  sanction  to  borrow  £3,000  for  further  sewerage  works  and 
£400  fir  fire  brigade  purposes. 

Wombwell. — A  Local  Government  Board  inquiry  ia  to  be  held 


shortly  into  the  council's  application  for  eanotion  to  a  loan  for 
private  street  improvement  works. 

Woodford. — Mr.  W.  0.  E.  Meade  King,  M.I.C.E.,  recently 
held  an  inquiry  on  behalf  of  the  Local  Government  Board 
with  reference  to  the  district  council's  application  for  leave  to 
borrow  £1,416  for  works  of  improvement  on  main  roads. 

RURAL  DISTRICT  COUNCILS. 

Chapel-en-le-Frith. — The  Bnilding  Committee  have  been 
empowered  to  accept  a  loan  of  £4,000  to  carry  out  various 
workhouse  extensions. 

Chelmsford. — The  surveyor  has  been  instructed  to  carry 
out  the  Chignal  water  scheme  without  any  further  delay. 

Doncaster. — The  council  have  decided  to  approve  of  the 
suggestion  of  the  engineer  for  the  Thurnscoe  sewage  scheme, 
that  an  additional  loan  of  £300  should  be  obtained. — A  letter 
has  been  received  from  Messrs.  Broomhead,  Wightman  & 
Broomhead,  of  Sheffield,  complaining  of  the  sewage  from  the 
Conisborough  sewage  works  running  into  the  river,  and  stating 
that  the  stench  was  offensive  and  injiu-ious  to  all  persons  em- 
ployed on  the  South  Yorkshire  Navigation,  as  well  as  others 
residing  in  the  neighbourhood.  Unless  the  council  gave  an 
immediate  undertaking  that  no  more  sewage  should  be  dis- 
charged into  the  river  the  navigation  company  would  be  com- 
pelled to  apply  to  the  Courts  for  an  injunction.  The  matter 
has  been  referred  to  a  committee  for  consideration. — The 
tender  of  Mr.  Thomas  Genu,  of  Bawtry,  for  the  erection  of 
three  pumps  at  Bawtry,  for  £130,  has  been  accepted. 

Driffield. — The  district  council  have  decided  to  approve 
the  proposed  Beeford  and  Bridlington  light  railway,  provided 
that  the  recommendations  of  the  council  are  carried  out  with 
respect  to  the  roadway,  &o. 

Hexham. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  into  the  proposal  of  the  district 
council  to  borrow  £950  for  water  supply  works  in  the  village 
of  Acomb.  The  proposal  is  to  gatlier  the  water  from  the 
Salmon's  well  and  Silver  Hill  spfings,  to  the  north  of  the 
village,  into  a  storage  tank  on  the  waste  land  above  the 
school  house,  and  hence  supply  the  whole  of  the  village,  in- 
cluding the  terraces  at  the  low  end,  from  stand  pipes.  Mr. 
W.  Dixon,  C.K.,  of  Newcastle,  explained  the  scheme. 

Holywell. — Messrs.  Goodison,  Atkinson  &  Ford,  Liverpool, 
have  been  engaged  by  the  district  council  to  prepare  water 
and  drainage  schemes  for  Bagillt,  at  a  remuneration  for  the 
water  scheme  of  5  per  cent,  on  the  cost  of  the  works,  with  a 
minimum  outlay  of  £1,000;  and  for  the  sewerage  scheme, 
making  report  and  estimate,  of  £25. 

ShardlOW. — The  clerk  has  been  instructed  by  the  district 
council  to  take  steps  to  obtain  a  loan  of  £3,000  for  the  pur- 
chase of  the  Grove  property. 

StratfOrd-on-Avon. — Arrangements  have  now  been  com- 
pleted for  the  sinking  of  an  artesian  well  for  the  water  supply 
of  Alveston,  and  the  tender  of  Messrs.  E.  Timmins  &  Sons 
accepted  for  the  boring.  The  agreement  for  the  site  has  been 
submitted,  and  it  has  been  decided  to  make  the  well  large 
enough  to  supjily  the  neighbouring  town  of  Wellesbournc,  if 
necessary. 

Thrapston. — A  committee  has  been  appointed  to  make 
arrangements  as  to  the  future  proceedings  with  regard  to  the 
sewage  disposal,  the  Local  Government  Board  having  refused 
to  sanction  the  site  chosen  for  the  disposal  works. 

Wakefield. — It  was  recently  decided  to  make  an  applica- 
tion to  the  Local  Government  Board  for  sanction  to  a  loan  of 
£250  for  the  execution  of  works  of  drainage  at  Crigglestone. 

SCOTLAND    AND    IREUND. 

Aberdeen. — A  motion  to  reduce  tlie  price  of  gas  by  2d., 
making  it  3s.  2d.  per  1,000  ft.,  was  unanimously  agreed  to  at 
a  recent  meeting  of  the  council. — A  committee  reported 
having  had  under  consideration  the  (juestion  of  acquiring 
certain  property  on  the  north  side  of  Westburn-road  for  an 
a  Idition  to  Victoria  Park.  The  price,  £4,500,  was  thought 
to  be  too  much,  and  the  committee  recommended  that  the 
ctjuTicil  take  no  action  in  the  matter.  After  some  discussion 
an  amendment,  that  it  be  remitted  to  the  Finance  Committee 
to  bring  up  a  report  as  to  the  pnrchase  of  the  ground,  was 
carried. 

Ayr. — The  commissioners  have  resolved  to  lay  Alloway- 
strect  with  tar  macadam.  It  has  been  stated  that  the  cause- 
waying would  cost  about  £1,000  and  the  tar  macadam  about 
one  half  that  sum. 

Belfast. — The  Gas  Committee  reported  at  a  recent  meet- 
ing of  the  city  council  tliat  after  jiroviding  for  new  works, 
mains,  service  pipes,  meters,  &c.,  and  for  interest,  sinking 
fund,  insurance  and  depreciation,  and  writing  £10,000  off 
cajiital  account,  there  remained  a  balance  of  £2,054.  The 
c^mimittee  also  reported  that,  following  the  examjile  of  other 
departments  of  the  corporation,  it  had  increased  the  wages  of 
the  labourers  from  lOs.  6d.  to  17s.  6d.  per  week,  though  suoh 
p.iy  ia  higher  tlian  is  nsu.al  for  ordinary  labour  in  other 
establishments  in  the  tov»-n,  and,  notwithstanding  that,  only 
a  small  proportion  of  thoie  who  apply  for  work  can  bo 
taken  on. 

Dundee. — Mr.  WiUium  Foulis,  of  Glusgow,  has  been  asked 
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to  submit  a  report  giving  details  of  the  probable  cost  o^ 
carrying  out  a  scheme  for  the  reconstruction  of  the  gasworks 
OS  proposed  by  himself.  Mr.  Foulis  proposes  the  erection  of 
works  with  a  mannfacturinf^  capacity  of  7,500,000  ctibic  feet 
of  gas  per  day  on  the  existing  site.  Tho  present  plant  is  only 
capable  of  jirodueing  3,5(X),00O  feet  of  gasper  diy. — At  a  meet- 
ing of  the  town  council  largo  extensions  of  the  tramway 
system  were  .agrooil  upon  consequuiit  (jq  the  miinicipalisation 
Bcbemo.  Considerable  discassion  took  placi'  with  reference 
to  a  proposal  to  have  the  cable  system  of  traction  adopted  on 
steep  gradients  in  the  north  end  of  tho  city,  a  scheme  which 
was  eventually  abandoned  owing  to  the  largo  expense  that 
would  be  involved  in  its  being  carried  out. 

Edlnburg^h. — The  Talla  reservoir,  which  w.is  commenced 
two  years  ago  by  tho  Edinburgh  and  District  Water  Trustees, 
will  bo  inaugurated  next  Wednesday,  tho  29th  inst. — Tho 
Plans  and  Works  Committee  of  tho  town  have  adopted  sketch 
plans  for  a  new  swimming  bath  for  the  north  side,  which  it  is 
proposed  to  erect  al  Saxo  Cobur^r-place,  Glenngloroad.  They 
are  on  tho  lines  of  the  bath  at  Dairy,  with  modifications  to 
suit  tho  ground.  The  estimated  cost  is  between  £10,000  and 
£12,000. 

Clasg^OW. — A  meeting  of  the  Klcctricity  Committee  of  the 
corporation  was  held  recently  for  the  purpose  of  considering 
the  scheme  proposed  by  the  Lord  I'rovost  for  the  annilgama- 
tion  of  the  work  of  the  electrical  department  with  that  of 
the  tramways  dejiartmont.  The  Tramways  Committee  ap- 
proved of  the  proposeil  amalgamation,  but  it  was  eventually 
decided  by  the  council,  on  a  division,  to  reject  the  scheme. 

Kilkenny. —  A  special  meeting  of  tho  urban  sanitary 
authority  was  held  recently  to  consider  tho  waterworks 
scheme.  The  result  was  a  motion  that  Mr.  Reado,  the  en- 
gineer in  charge  of  the  scheme,  be  instructed  to  prepaie  his 
modified  plan  and  estimate,  so  that  it  may  lie  forwarded  to 
the  Loc.ll  Government  Board  for  their  approval. 

Kingstown. — At  the  monthly  meeting  of  the  Board  of 
Commissioners  a  committee  was  appointed  to  take  into  con- 
sideration all  matters  relating  to  the  water  supply  of  the 
township,  with  power  to  procure,  if  necessary,  ti-chnical  and 
other  assistance. 

Leith. — It  was  stated  at  a  recent  meeting  of  the  council 
that  the  total  estimated  cost  of  the  proposed  baths  was  be- 
tween £10,000  and  £12,000.  Since  then  there  had  been  a 
considerable  rise  in  tho  prices  of  material  and  wages,  which 
had  increased  the  estimates.  The  General  Purposes  Com- 
mittee have  therefore  been  empowered  to  accept  the  most 
suitable  estimate. 

Limerick. — Bishop  O'Dwyer  recently  attended  a  meeting 
of  the  corporation  in  reference  to  the  scheme  for  erecting 
■workmen's  dwellings  in  the  old  part  of  the  city.  The  esti- 
mated cost  he  said  was  £10,000,  and  Mr.  J.  F.  Bannatyne,  d.l., 
would  contribute  £2,000,  while  the  firm  would  give  another 
£1,000.  Mr.  Alex.  W.  Shaw,  .i.p.,  Avould  give  at  least  £1,000, 
and  Lord  Iveagh  would  subscribe  £l,00t)  on  condition  that 
the  remaining  £9,000  were  forthcoming.  Bishop  O'Dwyer 
had  also  obtained  promises  of  suj^port  from  Messrs.  Denny, 
and  he  had  no  doubt  that  the  entire  capital  would  bo  forth- 
coming. The  Local  Government  Board  have  sanctioned 
the  scheme  and  obtained  the  necessary  statutory  powers 
from  Parliament  for  the  undertaking.  After  some  conversa- 
tion, the  city  architect  was  directed  to  take  the  necessary 
steps  for  putting  the  scheme  into  opor.ation,  by  arranging  for 
the  compulsory  purchase  of  the  sites  and  premises  prepara- 
tory to  the  erection  of  tho  now  buildings. 

Midlothian. — At  a  recent  meeting  of  the  Suburban  District 
Committee  of  tho  Midlothian  County  Council  Mr.  Robb,  road 
surveyor,  reported  that  he  was  making  an  experiment  with 
screened  road-metal  to  tho  west  of  Corstor|ihine.  For  half  a 
mile  the  road  was  being  scarified  before  the  metal  was  ap- 
plied. The  extra  cost  f»>r  screening  and  scarifying  12,000 
cubic  feet  would  bo  £400  ])er  annum.  That  might  be  taken 
as  the  quantity  applied  to  the  main  loads  whero  screening 
would  bo  an  advant.ige  and  scarifying  might  be  attempted 
with  safety.  The  committee  agreed  to  inspect  tho  road  in 
question  at  an  early  date. 

Motherwell. — A  report  was  submitted  by  the  Lighting 
Committee  of  tho  police  commissioners  on  the  electric  light- 
ing provisional  order,  recommending  that  the  commissioners 
take  steps  to  carry  out  the  order  and  proceed  with  a  sehome 
for  lighting  the  town  with  electricity.  The  report  was  unani- 
mously agreed  to,  and  the  scheme  will  now  be  i)roceode<l  with. 
Tho  question  has  been  under  discussion  for  five  or  six  years. 
— The  commissioners  have  decided  to  contribute  a  sum  of 
£800  towards  the  cost  of  erecting  a  new  bridge  over  the 
Caledonian  Railway  in  Crosshill-street.  Tho  work  will  bo 
carried  out  by  the  company. 

Newburg^h.— The  council  recently  discussed  the  proposals 
of  Mr.  HaxKT,  Dundee,  for  the  purification  of  tho  town's 
water  supply,  ,ind  it  was  proposed  that  two  items  of  his  sug- 
gestions should  bo  carried  out  at  once — li:.,  tlie  substitution 
of  a  metal  pipe  for  the  fire-clay  for  the  well  at  tho  cast  end  of 
the  loch  to  the  boat-house,  and  that  the  growing  vegetation 
bo  removed. 

Rothesay.— The  town  council  have  decided  to  proci-ed  with 
aojmbination  sewerage  scheme  for  tho  Battery  shore,  at  a 


cost  of  £120.  A  proposal  to  alter  and  improve  the  roadway 
there  at  tho  same  time  was  held  over  for  further  consideration 

Stranraer. — A  committee  have  been  instructed  by  tho 
town  council  to  still  further  prosecute  their  efforts  to  obtain 
certain  land  at  Clashmahew  from  tho  Earl  of  Stair  for  the 
purpose  of  a  recreation  ground  for  the  burgh. 

FOREIGN  AND  COLONIAL 

Bombay. —  l  ho  exjieriirieni  of  ilie  Bombay  Corjinration  as 
to  the  utility  of  electrolysed  sea  water  for  cleansing  sewers, 
is,  says  Indian  Engineering,  so  far  as  can  be  seen  at  present, 
unfavourable,  not  only  as  regards  the  effect,  bat  also  in  re- 
spect to  cost. 

Boston,  Mass. — The  four  basins  at  Moon  Island  that  were 
built  in  IBS!  for  the  storage  of  the  sewage  of  the  town  are 
about  to  bo  dnplicated  by  a  new  set,  covering  5  acres  and 
having  a  capacity  of  2.5,000,000  gallons.  They  will  be  built 
with  17  ft.  (Jin.  retaining  walls  and  concrete  floors,  and  the 
whole  set,  being  emptied  twice  a  day,  will  have  a  capacity  of 
100,000,000  gallons  in  twenty-four  hours. 

Calcutta. — Among  the  mishaps  that  have  resulted  from 

tho  earth(|uako  of  tho  12tli  June  is  a  serious  crack  in  the  walls 
of  tho  line  swimming  baths  which  Calcutta  has  been  able  to 
boast  of.  It  has  necessitated  tho  rebuilding  of  several  of  tho 
walls,  on  which  accitunt  tho  b.aths  have  been  out  of  use,  and 
are  likely  to  bo  so  for  some  lime. — It  has  been  reported  that 
the  municipal  authorities  are  considering  a  proposal  to  ap- 
point a  Government  olHcial  to  confer  with  Slessrs.  Kilburn  & 
Co.  in  regard  to  the  lighting  cf  the  city  by  electricity. 

Colombo. — A  8i)ccial  meeting  of  the  municipality  was  held 
recently  to  consider  a  rej)ort  of  a  sub-committee  appointed  to 
consider  tho  scheme  for  tho  removal  of  night-soil.  The 
scheme  which  was  formulated  by  the  superintendent  of 
works  and  tho  sanitary  officer,  is  estimated  to  cost  R8.5o3,.388 
in  initiation  and  Rs. 272, 640  in  yearly  charges.  The  com- 
mittee were  of  o)>inion  that  the  council  could  not  at  present 
find  the  money  to  carry  out  the  scheme  as  it  stands,  and 
recommendoil  the  council  for  tho  present  to  confine  its  opera- 
tions to  the  removal  of  night-soil  from  those  premises  only 
where  the  dry  earth  system  is  in  operation.  Through  scaven- 
ging contractor  or  dcpartmentally  tho  council  should  organise 
a  number  of  well-equipped  carts  of  the  Bombay  pattern  and 
take  the  place  of  private  contractors  for  tho  removal  of  night- 
soil.  This  scheme  could  be  got  into  working  order  by  1st 
January,  1898.  The  estimated  cost  of  initiation  is  R9..17,.500, 
annual  charges  Rs.67,902,  and  annual  receipts  Rs.51,S97. 
Other  subsidiary  recommendations  were  also  made. 

Vienna. — The  municipal  authorities  are  at  present  con- 
sidering a  jiroposal  to  obtain  a  loan  of  £3,0(X),(XX)  for  tho 
construction  of  electric  tramways  over  tho  entire  city.  The 
amount  would  include  tho  cost  of  purchasing  the  existing 

systems. 


Chane^e  of  Address.— The  British  Electric  Traction  Com- 
pany, Limited,  of  1  and  2  Great  Winchester-street.  London, 
E.G.,  inform  us  that  they  have  changed  their  address,  and  on 
and  after  the  20lh  inst.  it  will  be  Donnington  House,  Norfolk- 
street,  Strand,  London,  W.C. 

New  York.— The  Department  of  Public  Works  of  this  city, 
according  to  Commissioner  Collins,  regularly  employs  1,692 
men,  and  tho  department  contractors  employ  7,047  more,  a 
total  of  8,706.  As  some  of  the  contractors  did  not  make 
statements  of  their  force.  Commissioner  Collins  s.ays  that  his 
department  undoubtedly  gives  employment  to  over  10,OtX) 
men,  exclusive  of  those  employed  by  the  street  railway  com- 
))anie8. 

The  Reeves  System.— in  The  Engineer  of  last  week  n  long 
letter  appears  from  Mr.  'I'.  W.  Baker,  A.M. I.e. E.,  7  Broad-street 
House,  K.C.,  in  which  he  gives  an  account  of  the  sucoeasful 
working  of  tho  Reeves  system  for  sewago  disposal  at  Ilenley- 
on-Thames  and  Staines,  and  argues  in  favour  of  its  applicA- 
tion  at  Manchester.  The  letter  has  been  reprinted  in  pamphlet 
form,  and  copies  can  be  had  from  Reeves'  Chemical  Sanita- 
tion, Limited,  i'y  l.eadenhall-street,  E.C. 

The  Paving  of  Victoria-street. -The  carriageway  of 
Victoria-Street,  Westminster,  has  now  been  laid  throughout 
with  compressed  rock  asphalto,  and  is  certainly  a  very  fine 
example  of  this  class  of  work.  Tho  work  was  begun  by  tho 
Linimer  Asphnlte  Paving  Co.,  Limiteil,  on  August  4ili,  and 
within  seven  weeks  from  thai  dato  tho  rcpaving  of  tho  whole 
street  was  completed  and  tho  thoroughfare  opened  for  Iraftio 
throughout.  As  the  company  had  to  take  up  and  renew  tho 
old  wood  blocks  and  prejiare  the  whole  surface — an  area  of 
nearly  15,0tX)  square  y.ards— with  a  foundation  of  Portland 
cement  concrete  to  receive  tho  compressed  asphalto,  they 
may  claim  to  have  performed  a  very  creditable  and  expe- 
ditious jiiece  of  work. 

Bournemouth.— Tho  town  council  have  instructed  the 
surveyor  to  test  tho  strength  of  the  pier,  with  a  view  to  tho 
increased  load  to  bo  carried  if  tho  ]'roposed  pavilion  is 
erected. — Tho  council  have  accepted  tho  surveyor's  dcsigi.a 
for  a  lodge  and  mortuary  at  the  new  cemetery,  .'ind  have  in- 
structed liim  to  obtain  tenders  for  their  erection. —  Tho  cati- 
mato  of  Messrs.  Stuart  A-  Moore,  of  Kaling,  for  a  new  systom 
of  firo  bolls  and  street  alarms,  has  been  nccoptud. 
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Mr.  Fredk.  Wilson  lias  been  appointed  assistant  survcyoi' 
to  the  Whitechapol  District  Board  of  Works. 

The  Hackney  Vestry  have  appointed  Mr.  P.  H.  Medhnrst 
consnlting  engineer  in  connection  with  their  electric  lighting 
scheme. 

Mr.  Gougli,  surveyor  to  the  Knighton  Urban  District  Conn- 
cil,  is,  we  regret  to  state,  unable  to  attend  to  his  dnties  owing 
to  a  rather  severe  illness. 

Mr.  W.  H.  WagstafE,  A.M.i.c.E.,  of  57  Salter-gate,  Chester- 
field, has  been  requested  to  report  as  to  the  best  means  of 
sewage  disposal  at  Bolsover. 

Mr.  H.  V.  Baglcsham,  of  Ayr,  has  been  requested  by  the 
bnrgh  commissioners  of  Troon  to  submit  designs  of  an  es- 
planade suitable  for  the  town. 

The  town  council  of  Much  Wenlock  have  adopted  a  scheme 
of  water  supply  for  the  town  prepared  by  Mr.  Wyatt,  and 
estimated  to  cost  abont  £2,.'50O. 

Lambeth  Vestiy  have  decided  to  appoint  a  special  com- 
mittee to  consider  the  desirability  of  establishing  a  scale  of 
increase  in  the  salaries  of  the  office  staff. 

Mr.  A.  W.  Cleghorn,  second  assistant  surveyor  to  the  Fnl- 
ham  Vestry,  was  recently  elected  to  the  vacant  post  of  assist- 
ant surveyor  from  a  total  number  of  sixty-one  applicants. 

On  the  recommendation  of  the  Gas  Committee,  the  Aber- 
avon  Town  Council  have  appointed  Mr.  Owen,  of  Ross,  to  the 
post  of  gas  manager,  in  lien  of  Mr.  Harrison.  There  were 
over  sixty  applicants. 

The  Handsworth  Urban  District  Council  liavo  adopted  a 
report  by  the  Highways  Committee  recommending  that  the 
salary  of  Mr.  E.  Keuworthy,  the  surveyor,  be  increased 
from  £400  to  £500  per  annum. 

There  were  twenty-six  candidates  for  the  vacant  oBBce  of 
surveyor  to  the  Cheadale  Rural  District  Council,  to  which  is 
attaclied  a  salary  of  £150  per  annum.  At  Friday's  meeting, 
Mr.  W.  P.  Inskip,  of  Clie.adalo,  was  elected. 

Mr.  John  England,  at  present  assistant  surveyor  of  Tod- 
morden,  was  lately  appointed,  out  of  sixty-five  applicants,  to 
the  assistant  surveyorship  of  Heywood.  Mr.  England  was  a 
pupil  under  Mr.  R.  O.  Wynne  Roberts,  borough  surveyor. 

Mr.  Horry,  surveyor  to  the  Retford  Rural  District  Council 
h.as,  on  the  recommendation  of  the  Sanitary  Connnittee,  been 
appointed  to  the  post  of  inspector  of  nuisances  in  addition  to 
his  present  one.  His  salary  will  now  be  increased  to  £300 
per  annum. 

At  a  recent  meeting  of  the  Middlesbrough  Town  Council  it 
was  agreed,  after  a  long  discussion,  to  appoint  Mr.  T.  B. 
Shore  as  surveyor's  assistant  for  the  new  tramway  work 
which  is  being  carried  out.  His  salary  will  commence  at 
£2  23.  per  week. 

Mr.  F.  C.  Lyne  haviug  resigned  his  appointment  as  sur- 
veyor  to  the  Petvvorth  Rural  District  Council,  to  take  up  an 
appoinhnent  abroad,  the  council  are  now  ad^'crtising  for  a 
highway  surveyor,  at  a  salary  of  £100  per  annum,  inclnding 
travelling  expenses.  Applications  will  be  received  up  to  the 
25th  inst. 

Truro  Town  Council  have  decided  that  Mr.  W.  Clemens, 
the  present  surveyor  and  sanit.ary  inspector,  should  act  as 
surveyor  only,  at  a  salary  of  £100  per  annum;  and  that  Mr. 
W.  Clemens,  j\inr.,  be  assistant  surveyor  and  clerk,  at  a  salary 
of  £60  per  annimi ;  and  that  a  new  inspector  of  nuisances  be 
advertised  for. 

Mr.  D.  M.  F.  Gaskin,  m.i.c.e.,  late  water  engineer  to  the 
Nottingham  Corporation,  has  commenced  private  [iractice  at 
Unity  Buildings,  22  Lord-street,  Ijiverpool.  It  will  be  re- 
membered that  Mr.  Gaskin  was  last  year  the  first  president 
of  the  newly-formed  British  Association  of  Waterworks  En- 
gineers. 

It  was  recently  decided  by  the  Trowbridge  Urban  District 
Council  to  issue  advertisements  for  a  successor  to  their  late 
engineer,  Mr.  Angell.  It  was  reported  that  a  letter  had  been 
received  from  Mrs.  Angell  thanking  the  council  for  their  ex- 
pression of  sympathy  and  for  the  help  given  her  late  husband 
during  his  illness. 

At  the  last  meeting  of  the  Longton  Town  Coimcil  Messrs. 
Wood  &  Hntchings,  of  Tunstall,  the  authors  of  the  premiated 
design,  were  ajipointed  to  carry  out  the  work  of  the  new 
Sutherland  Institute,  which  is  to  comprise  free  library  and 
technical  instruction  buildings,  at  a  cost  not  exceeding  £8,000, 
incltisive  of  furnishing. 

Between  seventy  and  eighty  architects  (including  several 
Swedish  and  German  architects)  have  already  applied  for 
particulars  of  tlio  competition  for  the  Cardiff  Town  IhiU,  and 
there  promises  to  bi'  a  very  keen  contest.  It  will  be  re- 
membered that  Mr.  Alfred  Waterhouse,  R.A.,  lias  consented 
to  act  as  assessor,  and  that  the  premiums  ofCored  are  £500, 
£300  and  £2(X). 

We  regret  to  announce  tho  death  of  Mr.  Oscar  Harrison,  a 


well-known  engineer  and  surveyor  of  Worksop,  which  took 
place  last  week.  For  two  years  Mr.  Harrison  has  filled  the 
post  of  surveyor,  architect  and  engineer  to  the  Worksop  and 
Retford  Brewery  Company,  and  for  the  five  years  previous 
was  surveyor  to  the  old  Worksop  Local  Board  and  the  Urban 
District  Council. 

A  committee  of  the  Turton  Urban  District  Council  recently 
interviewed  the  following  candidates  for  the  position  of  sur- 
veyor :  Mr.  T.  Gent,  of  Bolton ;  Mr.  T.  Gregoiy,  Newbnrn-on- 
Tyne;  Mr.  J.  Hopwood,  Bolton;  Mr.  V.  W.  Laithwaite,  Great 
Lever ;  and  Mr.  A.  Meadon,  Bolton.  It  was  resolved  to 
recommend  the  council  to  appoint  Mr.  Laithwaite,  at  a  salary 
of  £130  per  annum. 

As  requested,  seven  candidates  for  the  post  of  surveyor 
presented  themselves  at  a  recent  meeting  of  the  Stone  Rural 
District  Council.  The  number  of  applicants  were  first  re- 
duced to  two,  and  as  a  result  of  the  subsequent  voting  Mr. 
Wyatt,  of  Moddershall,  was  elected.  Mr.  Wyatt  was  formerly 
a  member  of  the  council,  but  resigned  in  order  to  qualify  as  a 
candidate.     His  salary  has  been  fixed  at  £150  per  annum. 

The  Ynyscynhaiarn  and  Treflys  School  Board  unanimously 
resolved,  at  a  recent  meeting,  to  ask  Mr.  J.  D.  Lewis,  surveyor 
to  the  district  council,  to  report  upon  the  sanitary  condition 
of  tlieir  schools,  to  make  recommendations,  and  to  act  as  en- 
gineer for  the  proposed  new  works,  subject  to  the  approval 
of  the  district  council.  Mr.  Charles  E.  Breeze,  solicitor,  was 
deputed  to  wait  on  tho  council's  chairman  with  respect  to  the 
matter. 

The  late  surveyor  of  Ryde,  Mr.  Francis  Newman,  has  been 
engaged  by  the  council  to  clear  up  any  work  that  may 
require  to  be  finished,  and  to  make  any  other  arrangements 
which  ho  considers  necessary  before  the  new  official  takes  up 
the  appointment.  Mr.  Newman  will  also  carry  on  the  current 
work  of  the  office  for  tlie  present,  at  his  old  salary,  and,  in 
addition,  be  allowed  a  remuneration  of  £125  for  the  completion 
of  the  works  referred  to. 

A  report  of  the  Waterworks  Committee  was  recently  re- 
ceived by  the  Margate  Town  Council,  which  stated  that  they 
had  had  under  consideration  the  emoluments  received  by  Mr. 
F.  Stanley  as  manager  and  collector  of  the  waterworks  de- 
partment. After  some  discussion  it  was  decided  by  the  coun- 
cil to  adopt  a  recommendation  contained  in  the  report,  that 
Mr.  Stanley  be  paid  a  salary  of  £100  a  year  as  manager  and 
£153  as  collector. 

The  will  and  codicil  of  Mr.  George  Elkington,  for  many 
years  surveyor  to  the  Bermondsey  Vestry,  who  died  on  July 
23rd,  have  been  proved  by  the  executors,  the  value  of  the  per- 
sonal estate  being  £6,833  18s.  4d.  The  testator  bequeaths 
£1,600  to  his  son  George  (who  for  many  years  has  been  in 
partnership  with  him),  and  also  all  his  office  furniture, 
fi.xtures,  plant,  itc.  ;  £1,600  to  his  son  Harold  ;  £1,500  upon 
sundry  trusts  for  his  daughters,  Clara,  Edith  and  Emily 
Anno  ;  and  £25  each  to  his  executors.  The  residue  of  his 
property  he  leaves  to  his  daughters. 

By  an  almost  unanimous  vote  the  General  Purposes  Com- 
mittee of  the  Huddersfield  Town  Council  recently  decided  to 
give  Mr.  R.  S.  Dugdale,  the  borough  surveyor,  whose  affairs 
are  now  in  bankruptcy,  opportunity  to  resign  his  position. 
Mr.  Dugdale  has  since  complied  with  the  committee's  request, 
and  his  engagement  will  terminate  on  the  Slst  December 
next.  During  his  official  connection  with  Huddersfield  he 
has  planned  and  superintended  the  execution  of  many  public 
works,  including  the  construction  of  sewage  outfall  and  puri- 
fication works,  at  a  cost  of  £100,000,  the  laying  out  of  parks, 
tho  evolution  of  the  tramway  system,  and  the  effecting  of  ex- 
tensive improvements  in  the  streets  of  the  borough. 

Mr.  W.  Lloyd  Marks,  surveyor  to  the  Rhymney  Urban  Dis- 
trict Council,  was  recently  presented  with  a  handsome  goltl 
watch  and  cliain,  the  value  of  which  was  30  guineas,  by 
several  of  the  leading  gentlemen  of  the  district  as  a  small 
token  of  their  esteem  and  regard.  Mr.  Marks,  it  was  stated, 
had  lived  in  the  to^vn  for  about  twenty-five  years,  and  had 
alwaj'S  been  most  ready  to  assist  in  any  public  movement. 
Several  highly  complimentary  speeches  followed,  which  were 
couched  in  the  most  eulogistic  terms.  Tlie  watch  had  been 
artistically  ornamented  with  the  following  inscription  :  "Pre- 
sented to  W.  Lloyd  Marks,  Esq.,  by  the  Diamond  Jubilee 
Committee,  in  recognition  of  his  valuable  services  as  secretary 
on  that  and  previous  occasions.     Rhymney,  1897." 

Tho  Maybole  (N.B.)  Gas  Commissioners  have  appointed 
Mr.  David  Easson,  who  is  at  present  assistant  gas  manager 
under  the  Perth  Corporation,  as  manager  of  their  works. 
Mr.  Easson  entered  the  service  of  tho  Perth  Corporation  as 
retort-setter  in  1879,  being  a  few  years  later  apiiointed  to 
the  position  of  foreman.  At  tho  end  of  four  years'  service 
ho  received  his  last  promotion,  and  has  worked  in  tho  cajiacity 
of  assistant  manager  since  that  time.  His  name  will  be 
closely  identified  with  tlie  oil-enriching  gas  process,  wldch  is 
said  to  elTect  a  saving  of  nearly  £1,000  a  year  to  tlio  city  of 
Perth.  All  tho  details  of  this  scheme  he  sketched  and 
wrought  out,  and  the  satisfaction  it  is  giving  is  a  testimonial 
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to  his  ability.  Mr.  Easson  has  introduced  several  improve- 
ments into  the  works,  tlie  principal  of  which  is  the  purifying 
valve,  which  has  been  found  to  bo  most  useful. 

As  requested,  the  General  Purposes  Committteo  of  the 
Ryde  Town  Council  recently  selected  five  ap]ilic,nnt8  for  the 
post  of  surveyor  to  attend  a  mcitiug  of  that  body.  They 
were  as  follow:  Mr.  V.  Anderson,  ili'pnty  borough  engineer, 
Cheltenham;  Walter  G.  Fordor  (in  the  employ  of  the  South- 
ampton Corporation) ;  Albert  E.  Fuller,  assistant  surveyor, 
Uove ;  C.  Mathew  (Woodford  Urban  District  Council) ;  and 
H.  Vivean,  deputy  borough  engineer  and  surveyor,  Folkestone. 
At  the  last  meeting  of  the  council  a  vote  resulted  in  Mr. 
Mathew  being  elected  by  a  majority  of  one.  Mr.  JIathow 
returned  thanks  for  his  appointment,  and  assured  the  council 
that  he  would  perform  his  duties  to  the  best  of  his  ability 
and  endeavour  to  satisfy  both  them  and  the  ratepayers.  The 
General  Purposes  Committee  have  been  requested  to  make 
all  necessary  ariangementg  with  Mr.  Mathew. 


Some  Periodicals. — We  have  to  acknowledge  a  few  more 
September  periodicals  in  addition  to  those  referred  to  last 
week.  Among  the  varied  contents  of  Orcat  Thowjhls  will  be 
found  biographical  and  character  sketches  of  Darwin  and 
Huxley,  and  a  popular  account  of  the  utilisation  of  Niagara 
for  the  production  of  electric  energy. — We  have  also  received 
The  Journal  of  State  Medicine,  The  Hardware  Trade  Journal 
and  Tlie  Sanitary  Inspectors'  Journal. — The  usual  periodicals 
of  transatlantic  origin  are  to  hand.  In  Brick  we  notice 
some  interesting  illustrations  of  brick  paving  in  St.  Louis. — 
Tlie  Engineering  Magazine  has  articles  dealing  with,  among 
other  subjects,  the  strength  and  failure  of  masonry  arches, 
isolated  plants  tcrsu.s  central  stations,  and  the  present  status 
of  the  horseless  carriage  industry. — The  American  Review  of 
Reviews  summarises  the  ''progress  of  the  world"  during  the 
preceding  month,  but  municipal  matters  have  a  tendency  to 
be  crowded  out. — We  have  also  received  TIte  Sanitarian  and 
The  Canadian  Engineer. 


APPOINTMENTS  VACANT. 

Scrteyob's  As.sistaxt. — September  2.5th. — Bristol  To«ti 
Council.— Mr.  T.  H.  Yabbicom,  city  engineer. 

Road  Fore-vian.— September  27th. — Ilford  Urban  District 
Council. — Mr.  John  W.  Benton,  clerk. 

Surveyor  of  Highways.— September  29th. — East  Elloo 
Eural  District  Council. — Mr.  Richard  J.  Mossop,  clerk. 

Assistant  Exgixeer  axd  Scrveyor. — September  25th. — 
Bristol  Town  Council. — Mr.  T.  H.  Yabbicom,  city  engineer. 

Waterworks    Exgin-eer  and    Manager. — October   1st.— 
The  Swadlincote  and  Ashby-do-la-Zouch  Joint  Waterworks 
Committee.      £2. — Mr.  W.   A.    Musson,  clerk,    Ashby-dc-la- 
Zouch. 
■^  BoAi)  Fori. .MAX. — October  5th. — Corporation  of  the  city  of 

Coventry.   £2. — ilr.  J.   E.   Swindlchurst,  city    engineer  and 
Bnrveyor. 

Architf.ctceai,  A.ssistant. — October  5th. — Corporation  of 
the  city  of  Coventry.  £130. — Mr.  J.  E.  Swindlehnrst,  city 
engineer  and  surveyor. 

Chief  Cleek  for  City  Engineer's  Df.part.mext. — October 
5tli.— Corporation  of  the  city  of  Coventry.  £130. — Mr.  J.  E. 
Swindlehurst,  city  engineer  and  sur\'eyor. 

Bciinixo  Inspector. — October  5th. — Corporation  of  the 
city  of  Coventry.  £130. — Mr.  J.  E.  Swindlehurst,  city  en- 
gineer and  surveyor. 

JcxiorCi.krk  for  City  Engineer's  Department. — October 
6th. — Corporation  of  the  city  of  Coventry.  £1. — Mr.  J.  E. 
SwiniUehurst,  city  engineer  and  surveyor. 

Sewee  Pokeman. — October  5th. — Corporation  of  the  city 
of  Coventry.  35s.^Mr.  J.  E.  Swindlehurst,  city  cnginccrand 
surveyor. 

WoRKixo  Foreman. — October  Cth. — Haydock  Urban  Dis- 
trict Council. — The  Clerk. 

Sanitary  Inspectors  (Three).— October  7th. — Bristol  Cor- 
poration Sanitary  Committee.  £1  15s. — The  Medical  Officer 
of  Health,  40  Prince-street,  Bristol. 

Architkctirai.  Dracghts.man. — Edinburgh  Corporation. — 
Bnrgh  Engineer's  Office,   Edinburgh. 


COMPETITIONS. 

MoRECAMBK.— Octol>er  1st.— Iiiiprovcil  and  exlcridedsowcmgc  scheme, 
for  the  arban  district  council.— Mr.  Jiio.  Itond,  aurvcjor,  *c. 

Lower  Bbbington.— Octoltor  1ft.— Sowerajrc  schoino  for  llmt  portion 
of  the  district  now  drained  into  the  Broiuborouiih  pool,  for  tho  urban 
Uibtrict  council.    £oO,  £3.i  nnd  jUiO.— Mr.  .Tu.sopli  Yimni^,  wnrvoyor. 

liXBDB.— October  8th.— Wholesale  doa(l*mcnt  nifirkL-t  nnd  abattoir. 
£100,  £50  and  £25. — Mr,  Jno.  Harrison,  town  clerk. 

Coi-KK.— October  20th.— Technical  Bchoulu,  public  library  nnd  public 
hall  in  Albcrt-roml,  coHt  not  to  exceed  £r>,6W.  £50  and  £J5.— Mr.  1',  II. 
Hartley,  borough  cnffinecr. 

I'xDitiDOt.— October  ;<otb.~Conibinort  or  Hopftrate  Hchcmcs  for  tbo 
drainaK'o  of  Kastcote  and  Nuithwtuxl,  for  tho  runil  district  council. 
£15  and  £25.— Mr.  C.  WwdbhdK*',  '■i^  Uigh-streot,  UxbridRi''. 

GAKDiyr.— December  ith.— New  town  haU,  law  courts,  Ac,  £500. 
£300  and  £200.— Mr.  W,  Han'ur,  m.i.o.r.,  borouifli  engineer. 


MUNICIPAL  CONTRACTS  OPEN. 


HoTLisi.— September  37th.— Materials  required  in  the  constmrtion 
of  the  |>roj)i>»cfl  jianules  hi  Iloylskc  Knri  Wc«t  Kirby  ntiil  mariDe  lake 
at  West  Kirliy,  for  tUe  urban  district  council.— Mr.  R.  WilIiauB,  cleric. 

YoKn.— Se|)tcm1icr  27th.— Com,  hay,  straw,  4c.— Mr.  A.  Creer,  city 
enj^incer. 

FuoKi!.— September  27th.— Water  pipes,  for  the  urban  dialrict  council. 
—Mr.  G.  W.  Bradbury,  clerk. 

Ruonv. -September  27lh.— SevvaRo  farm  oxt«Diiion  (contract  No.  1), 
for  the  urbau  uihtrict  couiiCil. — Mr.  D.  G.  MacJonald.  euKii^eer  and  sur- 
veyor. 

Tcimr.iDOE  Wills.- Soptcml>er  27tb.— Ealarf^menl  of  the  water- 
works boiler  houso  at  PoinUury.— Mr.  W.  C.  Crippa,  town  clerk. 

Liverpool.— Se|itoml)cr  27th.— Additions,  altoiatiuua  and  other  im- 
provomcnu  at  the  LodKeliinc  l)aths.— Toivn  Clerk. 

Mo«L«r.— Soptembcr  27th.— .Sewering  and  kcrbing  of  Corpoimtion- 
etreet. — Mr.  M.  II.  Sykcs.  Ixirou^h  surveyor. 

Kni'isyoED.— September  27th.— Works  of  sewering,  paving,  chansel- 
linpT,  4c.,  in  Hollon-lane  and  Parklield-road,  for  the  urban  district 
council. — Mr.  W.  J.  Pownes,  Hurveyor, 

EvESBiM.— September  37th.— Formation  and  completion  of  Lejs- 
laue,  Bengeworth,  for  tho  urban  district  council.— Mr.  Thomas  Cox, 
town  clerk. 

Kdmo-htox.- September  28th.— Broken  granite,  for  the  urban  district 
council.— Mr.  F.  Payne,  clerk. 

GriLDroBD.— September  2ttth.— Sarfacc-water  drain,  for  the  mral 
district  council. — Mr.  W.  S.  V.  CuUerne,  clerk. 

Lo.fDON.— September  28th.— Altering  underground  convenience  at 
Ludgatc-circus,  for  the  CommiBsioners  of  Sewera. — Mr.  H.  Montague 
Bates,  principal  clerk,  Guildhall,  E.G. 

West  Ham.— September  2Sth.— Works  in  connection  with  asvlum.— 
Mr.  Fred.  K.  Hilleary,  to^^-n  clerk. 

Bbbxlet.— September  2Sth.— Asphalting  for  the  Bnmley  wood 
recreation  ground. —The  Borough  Surveyor. 

Edmoxtoit.- September  28tli.— Porthind  cement,  for  the  urban  dis- 
trict council.— Mr.  G.  Eedes  Eachus,  engineer. 

Lewisdam.- Septemlwr  2Sth.— Fourteen  slop  carts,  for  the  district 
board  of  works. — The  Surveyor. 

SioCKPOKT.— September  23th.— Painting  work  atVcmon  Park.— Mr. 
John  Atkinson,  a.m.i.c.e.,  borough  surveyor. 

Thames  Drrrox.— September  28th.— Broken  Guernsey  or  Quenaat 
granite,  for  the  urban  district  council.— Mr.  E.  X.  Everett,  clerk. 

BoKXLET.— September  2sth.— I5-in.  stoneware  pipe  sewer  at  SmaU- 
shaw.— The  Boi-ough  Surveyor. 

Llakdafp.- September  28th.— Widening  and  reconstruction  of  Vish- 
well-road,  Wenvoe,  for  the  mral  district  council.— Mr.  Jamee  Holdeu, 
highway  survej-or,  Queen's  Chambers,  Cardiff. 

Bckxlet.  —  September  20th. — Memorial  Koantain.— Borongh  Sur- 
veyor. 

HAiiPKXDKX.— September  29th.— New  pohcc  station,  for  the  county 
council.— Mr.  U.  A.  Smith,  county  surveyor,  41  Farliament-8ti«et, 
London,  S.W. 

Eedixgtox.— SeptcmlMr  2eth.— Levelling,  ic,  two  roads,  for  tho 
urban  district  council. — Mr.  Herbert  H.  Humphries,  sun-eyor. 

BiKKENKEAD.— September  20th.— Paving,  flagging,  sewering,  4c., 
works  in  various  passages.— Mr.  Ch.irles  Brownridge,  a.m.i.c.k.,  borough 
engineer  and  surveyor. 

Kings  ros-CPOK-TnAMEs.— September  29th.— Oats,  hay  and  straw.— 
Tho  Borough  Surveyor. 

Blackdcrx.— September  29th.— Paving,  flagging,  channelling  and 
sewering  wo^-ks.- ilr.  A.  Gill,  town  clerk. 

London.— September  20ih.— Shelter,  for  the  Metropolitan  Aayloms 
Board.— Mr.  T.  Duncombo  Maun,  clerk. 

SocTHWARK.- September  20tli.— Public  librarj-  in  the  Borough-road 
for  the  vestry  of  St.  George-the-Manyr.- Mr.  J.  A.  Johnson,  clerk. 

Ham.— September  29th.— Drainage  works,  for  the  urban  district 
council. — Mr.  W.  Warner,  surveyor. 

FcLKAM.— September  29th.— Paving  and  making-ap  works  in  Darlan- 
road,  sec.  ii.,  and  sewer  works  in  Townmead-road. — Mr.  Charles  liot- 
terill,  vcscry  surveyor. 

rLEETW00D.—September29th.— Works  of  sewering,  levelling,  paving, 
4c.,  for  the  urbiin  district  council. — Mr.  if.  Gaulter,  surveyor. 

Glamoboak.— September  SOth.-Alterations  to  the  Barry  Intermediate 
School,  for  tho  county  council.— Tho  County  Surveyor,  Bridgend. 

MoTTKAM-iK-LoNODENDALE.- September  30th.— Rcmoral  of  house  re- 
fuse, 4c. ,  for  the  urban  district  council.— Mr.  N.  Buckley,  clerk,  Staly- 
bridge. 

Gateshead.— September  :iOtli.— Painting,  whitewashing,  4o.,  of  tho 
Sheriff  Hill  Hospital. — Mr.  W.  Swijilwurne,  town  clerk. 

StAf  ouD.— Seiitember  30ili.— .Mterationa  at  sewage  pumping  station, 
for  tho  urban  district  council. — Mr.  W.  H.  Pawson,  clerk. 

EAsr  Baknet.— September  30th.— Broken  granite,  gravel,  hoggin, 
4c.,  for  the  urban  district  council.— Mr.  Henry  Yorke,  surveyor. 

WiKRAL.— September  30th.— Widening  of  Storeton-road,  Fronton,  for 
the  rural  district  council. — Mr.  William  Churton,  clerk. 

Cleeeexwell.- September  30th. — Paving  of  St.  John's  Street-road 
with  jarmh  wood  and  .Vbcntecu  granite.— Mr.  R.  E.  Paget,  vestry  clerk. 

EccLEsQiLL. — Soptombcr  30th. — Varinua  materials,  for  the  urban 
district  council.— Mr.  Jos.  Kichardsou,  clerk. 

KixosTow-upoxHri.L.— October  1st.— Austislian  hardwood.— Mr.  A. 
E.  White,  cit3*  engineer. 

DocQi.As.— October  2nd.— Brick  sowers,  pii>a  sewers,  house  connec- 
tions.— Mr,  T.  H.  Nesbitt,  town  dork. 

Plymocth. — October  2nd.— Engineering  works  in  connection  with 
tho  borough  electric  tramways.— Mr.  J.  H.  Ellis,  tomi  clerk. 

MiDDLKsiiBocoH.- Octolicr  2nd.— Roconstniction  of  tramways.— Mr. 
Frank  Bakor,  borough  engineer. 

MiDDLEsiiKovon.— October  2nd.— Paving  works.— Mr.  Frank  Baker, 
borough  onginoor. 

DARTMOcru. —October  2iid.— Flushing  lank,  4c.,  in  Ixiwor-street.— Mr. 
T.  O.  Veale,  borough  sur^-oyor. 

Sbvexoaks.- October  2nd.— levelling,  tar  paving,  channelling,  4c., 
works  in  Woodside-road,  for  tho  urban  district  oonncil.— Mr.  Herbert 
J.  Thompson,  clerk. 

UicKHoxowiKE.- Octoltor  4th.— Paving  of  Market-street,  for  the 
urban  district  council. — Mr.  James  Saville,  surveyor, 

RoTiu«niTnE.—Oclol>er4lh.— Chimney  shaft  at  tho  rsfiiM  deatmrtor 
in  Uotherhithe-stroot,  for  tho  voslr>'.— Mr.  Norman  Scorgie.  i*urvcjor, 

Llahdcdxo.— October  -ith. — Socket  and  spigiit  casi-iron  pipe*,  for 
tho  urban  district  council. — Mr.  K.  I'.  Siophontion,  engineer. 

RAWMARsn.— October  -Itb.— Street  works,  for  tho  urban  d'^tnct 
council.— Mr,  J.  W.  Ilellainy,  clerk. 

WiALDsroxE.— Octolicr  kli,— Oranita.  holt  gin  and  gniv«l,for  tba  urban 
district  council. ^Mr.  U.  Wyand,  surveyor. 
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AxBKiDGE.— Octoljer  4tli.— Cast-iron  socket  water  pipes,  Gin.  to  3  m. 
diameter,  for  the  rural  district  council,— Mr.  A.  Powell,  engineer,  3 
Unity-street,  CoUe<,'e-t,M-oen,  Bristol. 

Wimbledon.— October  4th. — Making-up  Queen's-road,  Florence-road, 
Trinity-road  and  Effra-road,  for  the  urban  district  council. — The  Sur- 
veyor. 

Aldershot.— October  5th. — Granite,  for  the  urban  district  council.— 
The  Surveyor. 

Bridgwater.— October  5th.— 12-in.  stoneware  socket-pipe  drain,  for 
the  rural  district  council.— Mr.  Paul  O.  H.  Reed,  clerk. 

Chailet. — October  5th. — Works  of  sewerage  and  sewage  disposal,  for 
the  rural  district  council. — ifr.  J.  Miles,  clerk. 

Walt.ingford. — October  5th. — Sewerage  works,  for  the  rural  district 
council.— Mr.  G.  F.  Slade,  clerk. 

Heene  Bay.— October  6th.— For  the  supply  of  granite  channelling, 
for  the  urban  district  council. — Chairman  of  Council. 

Wrexham. —October  6th. — Works  of  sewerage  and  sewage  disposal, 
for  the  rural  district  council. — Mr.  J.  Oswell  Bur3\  clerk. 

Wetbridge.— October  6th. — Stables  at  the  depot  in  Elm  Grove-road, 
for  the  urban  district  council. — Mr.  John  S.  Crawshaw,  surveyor, 

Westminster. —  October  6th. — New  sewers,  for  the  vestry.  —  Mr, 
G.  R.  W.  Wheeler,  vestry  surveyor. 

Belfast.— October  7th. — Central  police  station  and  other  works  in 
Chichester-street  and  Town  Hall-street. — Sir  Samuel  Black,  town  clerk. 

Hull.— October  7th.— Two  sets  of  engines  and  pumps,  for  the  corpo- 
ration.— Mr.  F.  J.  Bancroft,  waterworks  engineer. 

Sleafoed. — October  8th. — Laying  of  cast-iron  water  pipes  to  the 
village  of  Scredington,  for  the  rural  district  council. — Mr.  Jesse  Clare, 
surveyor. 

Denbighshire. —  October  9th.— Steam  road-roller,  for  the  county 
council. — Mr.  R.  B.  Adams,  district  survej'or,  Denbigh. 

Hemel  Hempstead.— October  11th. — Cast-iron  pipes,  for  the  rural 
district  council.— Mr.  W.  H.  Radford,  engineer.  Angel-row,  Nottingham. 

Ramsgate.— October  11th.*— Gasholder,  outside  lift  115  ft.  diameter. — 
Mr.  W.  A.  M'Intosh  Valon,  engineer. 

Glossop.— October  11th. — Sewerage  works.— Mr.  Charles  Davis,  town 
clerk. 

Beckbnham.— October  11th. — Mnking-up  of  Kent  House-road,  for  the 
urban  district  council. — Mr.  F,  Stevens,  clerk. 

Enfield. — October  13th. — Isolation  hospital,  adjoining  the  Northei'n 
Hospital,  Winchmore  Hill,  for  the  urban  district  council. — Mr.  Richard 
Collins,  surveyor. 

Hull.— November  5th.— Electrical  equipment  for  the  tramways. — 
Mr.  A.  E.  White,  city  engineer. 

Berwick-upok-Twekd.— Sewerage  works. —  Mr.  Robert  Dickenson, 
borough  surveyor. 

Levenshulme.— Works  in  Clare-road,  Henderson-street  and  Griffin- 
grove,  for  the  urban  district  council. — Mr.  J.  Jepson,  surveyor,  9a 
Union-road,  Stockport. 

Wareham.— Footbridge  at  Moreton,  for  the  rural  district  council.— 
Mr.  W.  W.  Fookes,  surveyor. 

Lower  Bebington. — New  mortuary,  for  the  urban  district  council. — 
Mr.  J.  Young,  surveyor,  7S  Stanley-terrace,  New  Ferry,  Birkenhead. 


TENDERS. 


•Accepted. 
ASHINGTON.— Accepted  for  a  concrete  footpath,  550  superficial  yards 

in  length,  at  New  Hirst.for  the  urban  district  council, — Mr.  AJex.  Wood, 

surveyor : — ■ 
J.  T.  Dove,  Newcastle -on -T^'ue     £82 


EPSOM.— For  making-up  Longfellow  and  Lincoln  roads,  in  the  pariah 
of  Cheam,  for  the  riu-al  district  council. — Mr.  H.  D.  Searles-Wood, 
surveyor,  157  Wool  Exchange,  Colemnn-street,  London,  E.C  : — 

£      e.   d. 

S.Kavanagh 2,068  10    6 

H.  Benham  &  Co 1,978    0     0 

Laurance  &  Thacker         1,67C    2    8 

W.H.Wheeler        1.603  17  11 

W.  Jenner 1,430  14  10 


LANCHESTER.— Accepted  for  sewerage  works,  for  the  rural  district 

council. — Mr.  J.  E.  Parker,  a.m.i.c.e.,  engineer: — 
S.  Waller,  Cockfield,  Darlington 


LEIGH  (Lanes.).— For  4-in.  cast-iron  socket  and  spigot  pipes. 
Dickinson,  clerk : — 

J.  &  S.  Roberts,  Limited,  West  Bromwich         

Staveley  Coal  and  Iron  Company,  Limited,  Chesterfield     ... 

J.  C.  Macewen  &  Co,  Glasgow         

C.  R.  Lee  &  Co.,  London         

E.  &  W.  H.  Haley,  Bradford 

Stanton  Iron  Works  Company,  Limited,  near  Nottingham... 

J.Ritchie 

T.  Allan  &  Sons,  South  Stockton-on-Tees*         


..      £395 

-Mr.  G. 

Per  ton. 

£    8.    d. 

5  13    9 

5  12 
5 
5 

6  6 

5  6    0 

6  4    6 
5    2    6 


6 
8  9 
8    0 


MIDDLESBROUGH. —Accepted  for  concrete  flags  and  kerb.  — Mr. 
Frank  Baker,  borough  engineer  :  — 

J.  Crombie  &  Son,  Middlesbrough. — Concrete  flags,  29.  3d.  i>er  square 
yard;  concrete  kerb,  12 in.  by  6 in..  Is.  J^d. per  1-in.  yard  ;  12m.  by 
7  in.,  Is.  lO^d.  per  1-in.  yard;  10  in.  by  8  in.,  Is.  lO^d.  per  1-in.  yard; 
12  in.  by  10  in.,  2s,  7d.  per  1-in.  yard. 


NEWMARKET. — For  broken  Leicestershire  gi-anite  metalling,  for  the 

urban  district  council. — Mr.  Sydney  J.  Ennion,  clerk  : — 
Narborough  and  Enderby  Granite  Company,  Leicester.- 1,000  tons  at 

10s.  lid.  per  ton,  delivered  at  Newmarketj  1,000  tons  at  10s.  7d. 

per  ton,  delivered  at  Burwell. 
Enderby  and  Stoney  Stanton  Granite  Company,  Leicester. — 1,000  tons 

at  lis.  per  ton,  delivered  at  Newmarket;  1,000  tons  at  10a.  8d.  per 

ton,  delivered  at  Burwell. 


RADCLIFFE.— Accepted  for  various  sewer  works,  for  the  urban  dis- 
trict council, — Mr.  W.  L.  Rothwell,  engineer  : — 

Contract  No,  7. 
S.  Seddon,  Bolton £1,535 

Contract  No.  8. 
S.  Seddon,  Bolton 365 


SEWAGE   RAISED 


FOR    RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

E:x«GXf«  e:  e:  R  s, 

5  &  7,  OLD  QUEEN  STREET? 

WESTMINSTER,  LONDON. 


SEWAGE    AUTOMATICALLY 


SEWACE  LIFT. 


SEWAOe    TO    BE    RAISED 


Aud   -VORK. 


Makers  of 

FLUSHING  SYPHONS^ 

SLUICES,  &c. 


GREENS    PATENT  TRUINVERT   PIPE. 


■'  "■•*...  ">  ,y    ■     . 

AA— Holoa  for  pouring  in  cement  or  com-         I         CC— Inner  Socket  and  Rest. 

poBition.  I         EE— Chamber  for  cement  or  composition. 

FF— StanJoiU  Joint  in  new  position, 


BB— Sucngtliencd  an  i  Lengthened  Socket. 


To  put  it  shortly,  this  pipe  secures  trU6 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  while  allowinir 
for  a  slight  settlement  when  first  laiii,  forms  an 
absolutely  rigid  joint  directly  the  cement  sets. 
x>oxBara7S : 

1.— Gas   and    Water-Tigh't   Joints   easily    made 

under  water. 
2.— True  Alignment  of  Invert. 

3.— Socket    the    strongest    part    ol'    the    pipOi 
4<— No  special  Junctions  required. 

OATES    &    GREEN,    Ltd.,  Halifax. 
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MAIDENHEAD.— For  broken  Cleo  Hill  (?!»'"'«•— Mr.  Percy  Johns, 

A.M.I.C.K.,  borouph  Hurvovor: — 
FieM  AMarkivv.ClceHill.— 2in.l38. 7(1.  portou;  lJin.I4«.;  1  in.  lis.  (W. 
Clcc  Hill  DhuStonn  Company,  Ludlow.— 2  in.  138.  7d.  per  ton;  Uin. 

U.«.;  1  in.  lis.  6<I. 
Cloo  Hill  Graniio Company,  Ludlow.— 3 in.  13a.  7d.  per  ton;  IHn.  1*".; 
lin.  lis.  Od.t 

+  Informal. 


MEETINGS. 

SKPTKMItKR. 
27.— Sanitary  lustituLo :  Dr.  Louis  I'arkea  on  "  The  Outcomo  of  Sanita* 

tion." 
30.— West  Hartlepool:  Sir  Philip  Majams  opens  the  New  Municipal 

Technical  School. 
30,— Sanitiiry    Institute:    Mr.   Herbert  Manley  on   "Sanitary  Law— 

ICnj^lisii,  8cnLch  and  Irish  ;  General  Knoctmcnts ;  Public  Health 

Act,  1875  ;  Model  13y-LawK,  Ac." 

OCTOBER. 
4.— Sanitary  Institute:  Mr.  A.  WynKr  Ulyth  on  "The  Law  relating 

to  the  Super\'i8ion  of  Food  Supply." 
6. — Sanitary   Institute  :    Inspection    iu    the    parish    of    St.   Gcorpe, 

Hanover-sciuare,  contlucted  by  Mr.  Albert  Taj'lor,  chief  sanitary 

inspector. 
7.— Sanitary  Institute:  Mr.  A.  Wynter  Blyth  on  "Sanitary  Laws  and 

Reffulations  Govorninj?  the  Metropolis." 
0.— Sanitary  Institute:   Insi>ection  of  the  Wimbledon  Sewage  Works, 

under  the  guidance  of  Mr.  C.  U.  Cooper,  enpnneer  to  the  district 

council. 
13.— Sanitary  Institute  ;  Ins|X!Ction  of  a  common  lodprinK  house. 
14.— Sanitary  Institute:  Dr.  .1.  F.J.  Sykes  on  "Objects  and  Methods 

of  Inspection,  Nuisances,  &c." 
16.— Sanitary  Inetilute  :   Inspection  of  the  Express  Dairy  Company's 

Farm,  Collepo  Farm,  Finchley. 
18.— Sanitary  Institute  :  Prof.  A.  Bostock  Hill  on  "  Factories,  Work- 
shops and  Offensive  Trades." 
21.— Sanitary  Institute:    Prof.   W.   U.  Corfield   on  "Water    Supply, 

Drinking  Water,  Pollution  of  Water." 
23.— Sanitary  Institute  :    In-^pection  of  the  Southwark  and  Vauxhall 

Waterworks,  Hampton. 
25.— Sanitary    Institute ;    Dr.    Henry    R.    Kenwood   on    "  Infectious 

Di.soases  and  Mothtxls  of  Disinfection." 
27.— Sanitary  Institute  :  Inspection  of  the  Disinfecting  Station,  Chelsea, 

conducted  by  Dr.  Louis  Parkos. 
28.— Sanitary  Institute :  Dr.  Alfred  Hill  on  "  Diseases  of  Animals  in 
relation  to  Meat  Supply ;  Characteristics  of  Vegetables,  Fish, 

Ac,  unfit  for  Food." 
30.— Sanitarj'  Institute ;  Visit  to  Messrs.  Harrison  &  Barber's  knacker 

yard,  Winthrop-street,  Whitechapel. 

NOTICES. 


Applicalione  to  the  Offices  for  linjle  copies  by  po»(  mutt  in  all 
cases  be  accompanied  61/  stamps. 

The  Prepaid  Subscription  (including  postage)  is  as  foUouis  : 
Twelve  811  Three 

Montlui.  Moutlis.  Months, 

United  Kingdom  16a.       ...       7b.  «d.        ...        3s.  Kd. 

Continent,  the  Colonics,  India, 

United  States,  4c lOs.        ...       9s.  «d.        ...       4e.  9d. 

The  International  News  Company,  83  and  85  Duane-street, 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Tn« 
SuKVEYOB.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,   PUBLISHING  AND  ADVEKTIHEHENT  OrPICES  : 

ST.  BRIDE'S  HO08E,  24  BRIDE-LANE,  FLEET-STREET, 

LttNDUN.  K.C. 


THE    SURVEYORS'    INSTITUTION. 

{Incorporatfd  by  Uot/ai  Charter.) 
TEMPuRARV    ADDRESS: 

SAVOY-STREET,   VICTORIA-EMBANKMENT,  W.C. 


EXAMINATIONS,  1898. 


The  Surveyor  and  Municipal  and  County  Engineer 
may  he  ordered  direct,  throu<jh  any  of  Messrs.  Smith  ^'  Son's 
book-stalls,    or    uf    any    newsagent    in    the    United    Kingdom. 


PRELIMINARY  EXAMINATION. 

Notice  is  giveu  tliat  tlie  Preliminary  E.\aminatioD  for  the 
admissioQ  of  Students  will  be  held  on  the  19th  and  20th  of 
January  next. 

It  is  proposed  to  examine  Candidates  from  the  counties  of 
Lancashire,  Cheshire,  Yorksliire,  Dnrham,  Cuml)erland, 
Westmoreland,  and  Northumberland,  at  Manchester.  Can- 
didates from  other  counties  in  England  and  Wales  will  be 
examined  in  London. 

Irish  Candidates  will  be  examined  in  Dublin. 

PROFESSIONAL    E.\AMIN.\TIONS. 

Notice  is  also  given  that  tlie  .Vnnnal  Professional  Examina- 
tions for  Laud  Agents,  Valuers,  and  Building  Snneyors  (held 
under  the  [irovisions  of  the  Charter),  qualifying  for  the 
Fellowship  and  Associateship  of  the  Institution,  will  com- 
mence on  the  21st  of  March  next. 

English  Candidates  for  the  Professional  Examinations  will 
be  examined  iu  London. 

Irish  Candidates  will  be  examined  in  Dublin. 

Particulars  .as  to  subjects,  coarse  of  examination,  prizes 
and  scholarships  can  be  obtained  of  tlie  .Secretary. 


GALVANIZED 


IRON 


FRED"^  BRABY!(C? 


FITZROY   WORKS 
v552to3G4  Euston  R? 
TONDQNj 


BLACKMAN 


VENTILATING 
CO.  LTD. 


Specialists  in 


VENTILATING    AND    WARMING. 


TRADE   MARK     63    FORE    STREET,    LONDON,    E.G..    and    Branch,  s- 


ALU  Ml  NO- 
FERRIC. 

THE   Precipitant. 


SOLE     MANUFACTURERS: 

PETER  SPENCE  &   SONS, 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Ofllcc  :  V)  Queen  Victoria  St..  E.C. 
Gla^s  of  all  kiiul^  c<'vcrc.t  by  the  TohcieH  o( 

tins  t'oin)Miiv. 
MODERATE  RATES.     PROMPT  REPUCEMENTS- 

8URVEV8  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  I'remiuius  rcLurneil  evei^ 

hix  years  in  rases  where  jw  elaim  1ms  arincn. 

Appllcatloas  lor  .Agencies  lavltcd. 

Liberal    Terms    for     Business    Iniroducea 


NAVVY  BARROWS 

Contractors'  Timber, 

PnllinK  Iknnls  iin.l  liunners  l»>  sires,  Enslish 

Tinilwr,   Plank  ami   Seanthni;,   Wa^-on   Wool, 

Feneini:,  .loincry,  Pick  aiul  Hammer  Shafts. 

JOHN  ASHWORTH  &  CO., 

Watcrfoot,    Manchester. 


tV'.al'.  \«:  iviH  ;> 


\trJ-^1I,  HulI,'KKfiw.i.-.i, 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LlTHOGI!Ann:ii    i\     i;i;-t    ~-t>  i.i:    and    w  iiii    (.Ki:\r    rMTinriON    LT 

PARTRIDGE    &    COOPER, 


Z&1.LBL1SHEU  OVEH  UALi  X  CfiSItfiX. 


.MtCIIITKCTS'    .l.V(»   SIKVEYORS'    LITIIOiili.Al'IIKHS. 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.G. 

LlLKRjVl.  DISCOUNTS,  AClORPI.NU  TO  Allli.V.SGtiLENTS. 
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All  applications  foi-  the  Professional  Examinations,  Divs. 
II.,  III.,  IV.,  and  v.,  must  be  sent  in  before  tlie  31st  of 
October,  and  applications  for  the  Students'  Preliminarj' 
Examination  before  the  3t1th  of  November.  The  neeessary 
Entry  Forms  for  the  various  Examinations  can  be  obtained 
of  the  Secretary. 

APPOINTMENTS  OPEN. 


NUNEATON      AND       CHILVERS       COTON 
URBAN  DISTRICT  COUNCIL. 

The  Council  invite  ai^plications  for  the  appointment  of  an 
Assistant  in  the  Surveyor's  office,  at  a  salary  of  £100  per 
annum. 

Candidates  must  be  competent  to  discliarge  the  ordinary 
duties  of  an  Assistant  Surveyor  and  Sanitary  Inspector,  and 
must  have  a  practical  knowledge  of  surveying,  levelling, 
street  making  and  building  inspection. 

Preference  will  be  given  to  a  graduate  of  the  Association  of 
Mniiicipal  and  County  Engineers. 

Applications,  in  candidate's  own  handwriting,  endorsed 
"  Assistant,"  with  copies  of  three  recent  testimonials,  to  be 
forwarded  to  the  undersigned  on  or  before  Monday,  October 
4,  1897. 

Canvassing  in  any  form  will  di.squalify. 

J,  S.  PICKERING,  Assoc.M.iN»T.,c.E. 

Council  Offices,  Nuneaton. 
September  22,   1897. 

EAST  ELLOB  RURAL  DISTRICT  GOUNClIT, 
LINCOLNSHIRE. 

The  Council  invite  applications  for  the  post  of  Surveyor  of 
Highways  for  the  south  district,  with  a  mileage  of  115 
(about),  which  includes  roads  to  be  taken  over  by  the  Coun- 
cil from  the  Marshland  District  Council.  Duties  to  com- 
mence forthwith. 

Salary,  £62  10s.  per  annum,  including  all  travelling  ex- 
penses. 

The  surveyor  appointed  mast  be  fully  competent  to  per- 
form all  the  duties  appertaining  to  the  office,  and  to  keep  tlie 
books  and  accounts  as  may  be  prescribed  by  the  Local 
Government  Board  and  the  Council.  He  will  also  be  reriuii-ed 
to  reside  in  the  district  and  to  obtain  a  guarantee  Kdelity 
bond  for  £100  for  the  faithful  discharge  of  the  duties  from 
the  Employers'  Liability  Assurance  Corporation,  and  to  de- 
vote the  whole  of  his  time  to  the  discharge  of  his  office. 

Applications,  in  the  candidates'  own  handwriting  on  fools- 


cap paper,  with  three  copies  of  recent  testimonials  (which 
will  not  be  returned)  as  to  ability  and  character,  to  be  sent  to 
me,  marked  outside  "  Surveyor,"  before  the  29th  day  of  Sep- 
tember, 1897. 

Selected  candidates  will  have  notice  to  atteud  the  Council 
on  Thursday,  the  7th  day  of  October,  1897,  on  which  day  the 
appointment  will  be  made. 

(By  order  of  the  Council) 

RICHARD  P.  MOSSOP, 

Solicitor,  Holbcacli, 

Clerk. 
10th  September,  1897. 

CORPORATION     OF    THE    CITY    OF 
COVENTRY. 
SEWER  FOREMAN. 
The  General  AVorks  Committee   are    piT'jiarcd    to   i-eceive 
applications  for  the   appointment  of  a  Sewer  Foreman  in  the 
City  Engineer's  department. 

Candidates  must  be  tluuoughly  qualified  persons,  having 
had  recent  practical  experience  in  the  construction  of  brick 
and  pipe  sewers  and  house  drainage,  and  in  the  maintenance 
of  tlie  same,  also  in  the  management  of  workmen  and  teams. 
The  candidate  apjiointed  will  act  under  the  immediate 
direction  of  the  City  Engineer,  his  hours  will  be  the  same  as 
those  of  the  working  staff,  and  he  will  be  required  to  keep  all 
necessary  books.     AVages  will  be  35s.  per  week. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  by 
copies  of  not,  more  than  three  recent  testimonials,  and  en- 
dorsed "  Sewer  Foreman,"  to  be  sent  to  the  undersigned  not 
later  than  10  a.m.  on  Tuesday,  tlie  5th  October. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qualification. 

J.  E.  SWINDLEUURST,  C.K., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry.  

pORPORATION    OF   THE    CITY    OF 

^  COVENTRY. 

BUILDING    INSPECTOR. 

The  General  Works  Committee  are  prepared  to  receive 
applications  for  the  appointment  of  Building  Inspector  in  the 
City  Engineer's  department. 

Candidates  must  be  thoroughly  qualified  jiersons,  and  will 
be  required  to  undertake  the  inspection  of  new  buildings  ami 
drains,  to  fix  levels,  to  make  surveys  of  all  new  houses,  build- 


BAYLISS,  JONES  & 
BAYLISS' 


RAILING     No.     427R. 


IRON  ^^ 

H  U  RDteSi  GATESr&G. 


WOLVERHAIVSPTON. 

London  Offices  and   Show-Rooms 

139  &  141  CANNON  ST.,  E.Cc 

rUii^c   }n€ntivn    tlii^  JuuiikiI. 


With  Channel  Steel   Horizontals 
and  Wrought-lron  Heads. 


l\ 


LOW    PRICES    ON    APPLICATION. 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 

FOR     RAISING 

SG-%Krsi>s^G,  S3.-B:a.c3.s;'e,  "IXTsij-ti&Ji?,  SSi<s. 

As    adopted    for    the     Ui-aiuage    of    Eastbourne,    Southampton, 

Warrington,    Staines,   Ipswich,    Norwich,    Felixstowe   autl  many 

other  places,  holh  in  this  cuuntry  ami  abroad. 

For    Pamnhlels    ami    Purliculars    apply    to— 

HUGHES    &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 
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ings  nnd  driiins,  aud  to  keep  Ihe  necessary  records  in  connec- 
tion thei'owilli. 

Till!  cuuilicJalo  aiipjinted  will  bo  required  to  act  under  the 
iminodiatc  direction  of  tlio  City  Knglneer.  The  commencing 
salary  will  be  at  the  rale  of  £1'M,  and  a  bicycle  will  be  pro- 
vided by  (lie  Corporation.  'I'liu  a^e  of  the  candidiiles  must 
not  e.vceed  forty  years.  .V  list  of  dntie.s  may  be  obtained  on 
application. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  presout  omploymont,  accompanied  by 
copies  of  not  more  than  three  recent  testimonials,  and  en- 
dorsed "  linilding  Inspector,"  to  be  sent  to  the  undersigned 
not  later  than  10  a.m.  on  Tuesday,  the  .^th  October. 

Canvassing,  directly  or  ijidirectly,  will  be  considered  a  dis- 
(lualilication. 

J.  K.  SWINUhEUUKST,  c.K. 

City  Engineer  and  Surveyor. 

St.  Mary's  Uall,  Coventry. 

"^oIrp^oration   of  the  city  of 

COVENTRY. 


c 


cm  EXGINEtilVS  DEl'.lRTilENT. 


JUNIOK  CLEKK. 

Wanted,  in  the  oIKce  of  the  City  Hugineer,  a  well-educated 
Junior  Clerk,  to  assist  in  the  keejiing  of  the  various  books  of 
the  department,  lie  imist  bo  a  neat  and  expeditiou.s  writer. 
Preference  will  be  given  to  candidates  having  a  knowledge  of 
shorthand  aud  (y|>ewritiug. 

'J'ho  comuioucing  salary  will  be  at  the  rate  of  Jtl  per  week. 

Applieatious,  in  Gindidate's  own  handwriting,  stating  age, 
experience,  past  and  pre.sent  employment,  accompanied  by 
not  more  than  throe  recent  testiimmials,  and  endorsed 
"Junior  Clerk,"  to  be  8<>nt  tio  tlie  undersigned  not  later  than 
10a. ni.  on  Tuesday,  October  .5tli. 

Canva-ssing,  direetly  or  indirectly,  will  be  considered  a  dis- 
i|ualiticu(ion. 

J.  E.  S\V1N'1)LE11UKST,  (.K., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 


0 


ORPORATION   OF    Til 

COVENTKV. 


1 ;    CITY    OK 


f'/'i'J'  ENGINEER'S  VEVMiTMENT. 


CHIEF  CLERK. 

The  General  Works  Committee  of  the  Coventry  Corpora- 
tion are  prepared  to  receive  applications  for  llio  appointment 
of  a  Ciiief  Clerk  in  the  City  Engineer's  dopartnionl. 

Candidates  must  be  thorougldy  ipialilied  persons,  liaviog 
had  recent  practical  experience  as  a  surveyor's  clerk,  and 
must  be  cinnpetent,  antl  will  be  reipiirod  ti)  keep  the  various 
books  of  the  dopartineut  ami  conduct  ihe  correspoudonce. 
Preference  will  Im  given  to  candidates  possessing  a  knowledge 
of  shorthanil  and  typowritiug. 

The  candidate  appointed  will  be  under  the  imniediut« 
direction  of  the  Cily  Engineer.  The  salary  will  bo  at  the  rate 
of  £130  per  annum. 

Particulars  of  the  couditions  aad  duties  of  the  ap|)uiut- 
ment  may  be  obtained  ou  application. 

Applications,  in  candidate's  own  hundwritiu);,  stating  age, 
e.xi)erience,  past  and  present  employment,  accompanied  by 
copies  of  not  more  than  three  recent  testimonials,  and  en- 
dorsed "  Chief  Clerk,"  to  be  sent  to  the  undersigned  not  later 
than  10  a.m.  on  Tuesday,  October  5th. 

Canvassing,  directly  or  indirectly,  will  bo  considereil  a  dis- 
quaUfioatioii. 

J.  E.  .SWIMJLEHURST,  i   i  , 

City  Engineer  and  .Sui-veyor. 

St.  Mary's  IT  all,  Coventry. 

CORPORATION  OF  THE  CITY  OF 
COVENTRY. 
ARCHITECTURAL  ASSISTANT. 
The  (ioncial  Works  Committee  of  the  Coventry  Corpora- 
tion arc  prepared  to  receive  ajiplications  for  the  appointment 
of  an  Architectural  Assislaut  in  the  City  Engineer's  depart- 
ment. Candidates  must  bo  thoroughly  tpialifiod  persons,  ex- 
peditious draughtsmen,  anil  fully  conipotent  to  take  off  quan- 
tities. 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL    EXHAUST. 

THE    OHLr 


VENTILATOR. 

For  TluildiTiii^H.  iJi-ains,  Ac. 


T^. 


Fio.  SSm. 

By  Electricity,  Wuter,  Gas,  Steam, 

Htuid  or  Ilorpi;e  Power. 
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,  "ACME" 
A  EXHAUST 

(i       LOUVRES. 

\)  For     Mlx.hh, 
^         Walls,  4c. 
Fnmi  9s. 


Fig.  24. 


VENETIAN     WALL 

INLETS. 

From  Is.  6d. 


TelepraniR : 


'  Ketwokth,  LivEHPOoi.."      Telephone  No.  1877.       Tweiily-five  Years'  Experience.       lllnntiated  Price  Lists  Ki'cc. 
"    "V^«5xx-tHci,-tii».er     i»»».«ai     I3r«3«.-t,±»».Br     Cc»aM.i»c»Mi3r,    X.i-vex-x>c>ol 

Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Ccnipanies,  Sc. 


•■ACME" 

•  Chimney 
Cowl, 

IN 

^  >St'.  I,  Copper 

N  "tld 

•  Ttrra'Cotta, 

\    r^cadily 
;  fTvepl ; 

pi-cvcijU 

dotvn- 

dl-MURbt. 
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LEEDS  FIRECLAY  COMPY  >  ltd 

so     -BJLSJI^     ■Si,0-W,     LEEDS 

GLAZED  BRIGKST  ARCHTTECfURAL  FAIENCE.  SAKITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOGKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks.   Furnace  Linings,  Sinks,  Traps,   Porcelain  Batlis,  &c. 
THURSTONLAND    RED    FACING     RRIGKS. 

BALTIC  WHARF,  'WATERLOO  BRIDGE,   London,  S.E.  ;    L,  &  N.  W.  Ry.  Goods  Yard.  Wonship 
Street    E.G.  ;   i6  Charterhouse  Street   EC.  ;  and  Somers  Town  Goods  Station.  Euston  Rd.,  N.W. 

EASTWOOD  &  CO.,  Limited. 

Hoad    Ollite:      BELVEDKUE     KOAD,    LABIIJETH,     S  E.  

BRICKS.   LIME.    CEMENT. 

In  any  Quantities.        For  Prices  apply  tc  abo\c  address. 
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The  candidate  appointed   will   act   nnder   the   immediate 
direction  of  the  City  Engineer.     The  commencing  salary  will 
be  at  the  rate  of  £130  per  annum,  rising  £10  per  year  to  £150. 

The  age  of  the  candidates  mast  not  exceed  thirty-five  years. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,   accompanied  by 
copies  of  not  more  than  three  recent  testimonials,  and  en- 
dorsed "  Architcctnral  Assistant,"  to  be  sent  to  the  undersigned 
not  later  than  10  a.m.  on  Tuesday,  the  5th  October. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qualification. 

J.  E.  SWINDLEHDRST,  c.e., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 

CORPORATION    OF    THE    CITY  OF 

VV                                     COVENTRY. 

ROAD  FOREMEN. 

The  General  Works  Committee  of  tlie  City  Council  are  pre- 
pared  to    receive    applications    for  the  appointment  of  two 
Road  Foremen  in  the  City  Engineer's  department. 

Candidates  must  be  thoroughly  qualified  persons,  having  had 
recent  practical   experience   in  the  construction,  scavenging 
and  maintenance  of   roads  and   streets,  and   of   the  varions 
classes  of  pavement  used  therefor,  and  also  in  the  manage- 
ment of  bodies  of  workmen  and  teams,  and  should  be  able  to 
set  out  works  accurately  and  measure  up  same. 

The  candidates  appointed    will   act    under  the   immediate 
direction   of  the  City  Engineer,  and  their  hoiirs  will  be  the 
same  as  those  of  the  working  staff.      V'Vages  in  eacli  case  will 
be  £2  per  week.     The  age  of  the  candidate  must  not  exceed 
forty  years. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  with 
copies  of  not  more   than   three  recent  testimonials,  and  en- 
dorsed "  Road  Foreman,"  to   be  sent  to  the  undersigned  not 
later  than  10  a.m.  on  Tuesday,  the  5th  October. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qualification. 

J.  E.  SWINDLEHURST,  c.e., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 

TENDERS   WANTED. 

T/'ESTRT  OF  ST.  MARY,  ISLINGTON. 

'        The  Public   Health  Committee  is  prepared  to  receive 
tenders  for  the  construction  of  Stables  and  the  fixing  of  Water- 
softening  Plant  at  the  Vestry's  Disinfecting  Station,  Seven 
Sisters-road,  N. 

Drawings,  conditions  and  specification   may  be  seen,  and 
bill  of  quantities  obtained,  on  application  to  the  Chief  Sur- 
veyor, Mr.  J.  Patten  Barber,  m.inst.c.e.,  at  the  Vestry  Hall, 
Upper-street,  N.,  on  payment  of  2  guineas,  which  will  be  re- 
turned on  receipt  of  a  honil-fidc  tender  and  the  return  of  the 
whole  of  the  documents  issued. 

Tenders,    endorsed   "  Stables,"  must   be    delivered    at   the 
Vestry  Hall,  Upper-street,  Islington,  N.,  not  later  than  4  p.m. 
on  the  4th  October. 

Contractors  or  their  representatives  must  be  in  attendance 
at  the  Vestry  Hall  at  8   jxm.  on  the  above-mentioned  date, 
and  the  person  whose  tender  is  accepted  must  bo  prepared  to 
deposit  a  £10  Bank  of  England  note,  to  be  retained  until  the 
con(ract  has  been  signed  by  all  the  parlies  thereto. 

The  Vestry  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

WM.  F.  DEWEY, 

Vestry  Clerk. 

Vestry  Hall,  Upper-street,  Islington,  N. 
September  22,  1897. 

TTRBAN    DISTRICT    COUNCIL  OF    SEVEN- 

vJ                                          OAKS. 

The  Urban  District  Council  of  Sevenoaks  are  prepared  to 
receive  tenders  fer  the  Levelling,  Metalling,  Kerbing,  Tar 
Paving,  Channelling  and  Making  Good  of  part  of  the  "  Wood- 
side-road,"  between  Hitchen  Hatch-lane  and  Mount  Harry- 
road,  with  guUeys  and  other  works  connected  therewith. 

Plans,  sections,  detail  drawings  and  specifications  may  be 
inspected,  forms  of  tender,  schedules  of  quantities,  and  further 
information  obtained,  at  the  ofiice  of  Mr.  Jabez  Mann,  c.E., 
Surveyor  to  the  Council,  on  any  morning  after  the  2'ith  inst., 
between  the  hours  of  10  and  12  o'clock,  upon  payment  of  a 
cash  deposit  of  £10,  which  sum  will  be  retained  by  the 
Council,  and  deemed  to  be  forfeited  if  a  honA-fide  tender  is 
not  made  by  the   depositor.     If   a  tender  is   made  which    is 

HAYWARD'S  PATENT  SEMI-PRISM  REFLECTING-LENS  LIGHTS 

Ftltf    LieHTING    clASEMENTS,    CELLARS    AMI    UNDERGROUND    APARTMENTS. 


UNDERGROUND  CONVENIENCE    CHARING  CROSS     LIGHTED  BY   HAYWARD  S  PATENT  LIGHTS  ALSO  AT  OVER  100  OTHERS  THROUGHOUT  THE  COUNTRY 

Forty  in  London    at  the  Law  Courts    Hyde  Park    Oxford  Circus— South  Kensington,  &c.     And  at  Liverpool,  Manchester,  Leeds, 
Edinburgh,  Glasgow,  Brighton,  Hastings,  St.  Leonards,  Eastbourne,  Margate,  Bournemouth,  etc.,  etc. 

HAYWARD  BROTHERS  &  ECKSTEIN,  L<i  >  Union  St.,  Borough,  London. 


September  24,  1897.] 
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not  accepted  the  aam  deposited  will  be  retnrned,  and  if  a 
tender  is  accepted  snch  sum  will  be  retained  by  the  Conncil 
nnlil  the  contract  has  been  oxocnted  l)y  the  depositor,  and 
will  be  forfeited  in  the  event  of  his,  or  his  sureties,  failing  or 
neglectinf;  to  execute  snch  contract,  or  the  bond  annexcil 
thereto,  within  seven  days  after  ho  or  they  respectively  shall 
have  been  requested  to  execute  the  same. 

Tenders  must  be  on  the  forma  supplied,  and  sent,  en- 
closed in  an  envelope  endorsed  "  Tender  for  Street  Works," 
to  the  undersigned  Clerk  to  tlie  Council  on  or  before  Satur- 
day, the  2nd  October  next. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 
HERBERT  J.  TnOMPSON", 

Clerk  to  the  Conncil. 
Urban  Council  Offices,  Argylo-road,  Sevenoaks. 

16th  September,  1897^^ 

"pURAL  DISTRICT  COUNCIL  OF  CHAILEY. 
SEWERAGE   WORKS. 


VILLAGE  OF  NEWICK. 
The  above  Council  are  prepared  to  receive  tenders  as  fol- 
lows— viz.,  1.  For  the  Construction  of  Sewerage  and  Sewage 
Disposal    Works,   includiug    Flushing   Chambers,    Screening 
Tank,  &c.     2.  For  the  supply  of  Pipes  only. 

The  drawings  and  specification  can  be  seen  at  the  offices  of 
Messrs.  Powell  &  Co.,  in  Lewes,  and  from  whom  copies  of  the 
bills  of  quantities,  schedules  of  prices  and  forms  of  tender 
can  be  obtained  on  the  payment  of  the  sum  of  £1,  which  will 
be  returned  on  receipt  of  a  bonA-Jide  tender,  with  schedule 
and  bill  of  qu-antities  duly  priced. 

Tenders,  each  endorsed  "  Tender  for  Sewerage  Works," 
must  be  delivered  at  my  office,  in  Lewes,  on  or  before  Tues- 
day, the  .5th  day  of  October  next. 

No  tender  will  be  considered  unless  it  is  in  the  form  pro- 
vided by  the  Council,  who  do  not  bind  themselves  to  accept 
the  lowest  or  any  tender. 

(By  order  of  the  said   Council) 

J.  MILES, 

Clerk. 
173  High-street,  Lewes,  Sussex. 
.'<th   Se])teinbcr,  1S97. 


HULL  CORPORATION  WATERWORKS. 
SPRINGUE.\D  PUMPING  STATION. 
The  Corporation  are  jirepared  to  receive  designs  and  ten- 
ders for  Two  Sets  of  Engines  and  Pumps,  each  capable  of 
continuous  pumping  at  the  rate  of  3,.')00  gallons  per  minute. 
Copies  of  specification,  forms  of  tender  and  other  particu- 
lars may  bo  obtained  of  the  undersigned  on  payment  of  £2, 
which  will  be  returned  on  receipt  of  aboml-M«tendcr ;  cheques 
and  postal  orders  to  be  made  payable  to  ThoB.  G.  Jtilner,  City 
Treasurer. 

Designs  and  tenders,  endorsed  "Tender  for  Pumping 
Machinery,"  to  bo  addressed  to  the  Chairman,  Waterworks 
Committee,  and  delivered  at  the  Town  Clerk's  office,  before 
noon  on  7th  October,  1897. 

The  Corporation  do  not  bind  thomBclres  to  accept  the  lowest 
or  any  tender. 

F.  J.  BANCROFT, 

Waterworks  Engineer. 

Town  Hall,  Hull. 

18th  Angnst,  1897. 

CITY  AND  COUNTY  OF  KINGSTON-UPON- 
HULL. 
ELECTRIC  TRAMWAYS. 

The  Corporation  of  the  above  city  invite  tenders  for  the 
Electrical  Equipment  of  their  Tramways,  to  the  extent  of 
about  9  miles  double  track  and  J  mile  single  track. 

It  will  be  open  to  contractors  to  submit  tenders  for  various 
systems,  and  the  contract,  which  will  not  be  divided,  will 
include  Engines  and  Generators,  Switch-boards,  Feeders.  Poles, 
Brackets,  Trolley  Wire,  Rail  Bonding,  and  all  Accessories  ; 
also  the  first  instalment  of  Cars  (fifteen  Motor  Cars  and  five 
Trailers). 

It  is  expected  that  the  specification,  lithographed  plans  of 
the  routes,  and  other  particulars,  will  be  ready  for  issue  early 
in  September,  and  copies,  when  ready,  may  be  obtained  from 
the  City  Engineer,  Hull,  by  persons  proposing  to  tender  upon 
payment  of  a  deposit  of  £10,  which  will  be  refunded  upon 
receipt  of  a  bomi-fide  tender  and  return  of  the  papers  and 
plans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thos.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Equipment,"  are 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2 >> 

40  by  27 „         3  - 

53  by  31 „         4:/- 

Copies  in  one  ■'iheet,60by'if),hy  arrangement. 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  i  e 

40  by  27 „       2  S 

53  by  31 „       se 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


^ 

V^ 


,<^*    "-     '"%. 


FXRE 


^  LONDON  &  ^ 
^LANCASHIRE/ 


\ 


% 


*4#cE  CO^^ 


*^^ 


Subscribed  Capital  -  £2,127,500. 


Bead  Offices 


(  45  DALE  STREET,  LIVERPOOL, 
t  731 


3X0  76  XINQ  WILLIAM  STREET,  LONDOd. 


I.il.oral    Commission    nllow.-.l     to     SURVEYORS 
BUILDERS   and  ARCHITECTS,  for   iMti>«liiciloii  of 

BuhilltS3. 


C.WOOLLISCROFT  &SoF, 


HANLEY, 

STAFJeS. 

FLOORS,   WALLS 
AND  ROOFS. 


LTD. 


Red 

and  Blue 

STAFFORDSHIRE 


Many  Specialities     Illustra- 
tions and  Prices  on  application. 


TO     LET. 


PERMANENT      DECORATIVE 

WALL  1  CEILIXr.  COYEillXGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97.  Queen  Victoria  .^tt.,1    LOMDON   E.C. 


NINETEEN    MEDALS.  CHICAGO    EXHIBITION,    HIGHEST    AWARDS. 

Ift^lVI.       ^ftZ^OOLLAlVIS       &      CO., 


.'Uh,l-  \I.    M  \K1-;K.>    "F 


w 


ARTISTIC  WALL   PAPERS 


Froo    from    Arsenic. 

Sole  Address  ■  110  HIGH  STREET,  near  Manchester  Square.  LONDON.  W. 

.V;.»-.wi/    7>r«..i/..r    Kil'irl.  Of  nil    /",vor.l(..r.<. 


iiifr 
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to  be  addressed  to  the  Chairman  of  the  Works  Committee, 
and  delivei-ed  at  the  Town  Clerk's  office,  Hull,  before  noon 
on  Friday,  5th  NoTember,  1897. 

The  Corporation  do  not  Innd  themselves  to  accept  the 
lowest  or  any  tender. 

(By  oi'der) 
A.  E.   WHITE,  City  Eni^ineer. 
A.  S.  BAENAR.D,  City  Eleotrical  EngTOeer. 

Town  Hall,  Hull. 
26th  Angnst,  1897. 

CITY^J^D  COUNTY  OF  KINGSTON-UPON- 
HDLIv. 
TO  TIMBEE  MERCHANTS  AND  OTHERS. 
The  Corporation  are  prepared  to  receive  tenders  for : — 

1,  The  supply  of  about  6,300,000  Australian   Hard  Wood 

Paving-  Blocks,  3  in.  by  9  in.  by  4-},  in.  (loop;  or 

2,  An  equivalent  quantity  of  Planks,  s.ay  8,  WO  loads;  and 

3,  Separate  tenders  for  Sawing  the  Planks  into  blocks. 
Form.s  of  tender  and  other  particulars  may  be  obtained  nt 

the  City  Engineer. 

Tenders,  endorsed  "  Tender  for  Hard  Wood,"  are  to  be  ad- 
dressed to  the  Chairm.an  of  the  Works  Committee,  and  to  be 
delivered  at  the  Town  Clerk's  office,  Hull,  before  noou  on 
Friday,  tlie  1st  October,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender,  and  reserve  to  themselves  the  right  to  accept 
tenders  for  only  a  portion   of  the  timber,  and  to  divide  the 
contract  between  two  or  more  firms. 
(By  order) 

A.  E.  WHITE, 

City  Engineer. 
Town   Hall,  Hull. 
Sejjtemlier  1,  1897. 

"\X/"REXH AM  RURAL  DISTRICT  COUNCIL. 

TO  CONTRACTORS. 


RUABON  SEWERAaE. 

The  above  Council  are  prepared  to  receive  tenders  for  the 
construction  of  Stoneware  and  Cast-iron  Pipe  Sewei-s,  Man- 
holes, Lampholes,  Flushing  Chambers,  Ejector  Station, 
Engine  House,  Settling  Tanks,  Filters,  and  the  Laying-out 
of  the  Sewage  Irrigation  Area  near  Clwt,  together  with  other 
works  in  connection  with  the  scheme  of  sewerage  and 
sewage  disposal  for  the  town  of  Ruabon. 

Plans  and  detail  drawings  may   lie  scon,   aiul  specificatiims 


and  bills  of  quantities  obtained,  at  the  offices  of  the  under- 
signed, or  from  the  Engineer,  Mr.  E.  B.  Marten,  m,inst.c.e.. 
Church-street  Ch.ambers,  Stourbridge,  on  and  after  Monday, 
the  13th  inst.,  on  payment  of  £5,  which  will  be  returned 
after  the  receipt  of  a  bond-fide  tender  with  the  schedules 
duly  priced  in. 

Two  sureties  will  be  required  for  the  due  perfoi-niance  of 
the  contract. 

Sealed  tenders,  addressed  to  me,  and  endorsed  "  Tender  for 
Ruabon  Sewerage,"  are  to  be  delivered  at  my  office  at  or 
before  10  a.m.  on  Wednesday,  the  6th  day  of  October  next. 

The  lowest  or  a7iy  tender  not  necessarily  accepted. 
(By  order) 

J.  OSWELL  BURY, 

Clerk  to  the  Council. 

9  Tempi e-i'ow,  Wrexham. 
nth  September,  1897. 

BKCKENHAM  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
The  Beckenham  Urban  District  Council  invite  tenders  for 
making-up  Kent  House-road,  Beckenham.  The  works  com- 
prise about  2,400  lineal  feet  Norwegian  Granite  Kerb  and 
Guernsey  or  Aberdeen  Channelling,  ],.500  super,  yards  Red 
Brick  Paving,  re-laying  existing  Surface- Water  Sewers,  build- 
ing Manholes,  Gullies,  &c.,  together  with  the  re-raodelling  of 
390  lineal  yards  of  roadway  and  other  work  incident  thereto. 
Plans  and  sections  may  be  seen  and  bills  of  quantities, 
specifications  and  forms  of  tenders  obtained  on  application 
to  Mr.  John  A.  Angell,  on  deposit  of  £1,  which  will  be  re- 
turned on  the  receipt  of  a  hoitil-firJe  tender. 

P.ayment  under  the  contract  will  not  be  made  until  six 
months  after  the  completion  of  the  works. 

Tenders,  duly  sealed  and  endorsed  "  Tender  for  Makicg-up 
Kent  House-road,"  to  be  sent  to  the  undersigned  not  later  than 
4  p.m.,  Monday,  October  11,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

F.  STEVENS, 

Clerk  to  the  Council. 
15th  Seiitember,  1897. 

BOROUGH     OF     GLOSSOP. 
SEWERAGE  WORKS.— CONTRACT  No.  5. 
The  Corporation   are  prepared  to  receive  tenders  for  the 
Construction  of  Main  Concentrating   Sewers,  &c.,  including 
1,821  lineal  yards  24-iu.  Pipes,  863   lineal  yards   IS-in.  Pipes, 


EXPANDED  METAL 


Meshes  from  gth  in    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  r\,th  in.  thickness  of  Steal. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

iiiipiirtaiit  Buil'-linifa,  butli  Fiiblicaiiil  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Kirepniof,  x'cnnin-pniut",  :ui(t  practically  sound-proof. 

FOE  FIHEPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

tor  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  moaldiugs, encasing  columns 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  rthiilu  and  advantages  of  tliese  will  bt-  lietter   underhtood   by   perusal  of  the  Repuit 
hereinafter  retc    red  to, 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  t,^ 

the  Koyal  Parks,  leading  KaiUvay  Companies  and  landed  Kstates  tliruughout  llie  Kingdom. 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  inmimoraWe.    It 

laii  be  used  wherever  lattice-work  is  rcquiieil,  from  a  letfer-r.ack  to  a  lift  shaft,  for  gaideti 
tmnlriing  and  archways.  Is  higlily  ornanienial  and  exceetUngly  durable,  haviag  no  joint; 
tui  Ubtaway. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  f«*  strength 
than  any  other  description  of  metal  lattice-work. 

BRASS.   ALUMINIUM,  or  any  other  ductile  metal  can  bo  expanded,  and 

the  effeet  is  very  pleasing,  and  lieie  again  the  absence  of  joints  gives  great  liirabi  ity  to  the 
metal,  anvl  I  he  rapidity  of  manut.ieturc  allows  of  very  low  prices. 


CATALOGUES  AND  PRICE  LISTS  can  bo  obtained  on  application. 
AlsiX'oDviilii  HKl'OltT  l.v.iTi  ISMINEN'I'KIKM  nl  KNfJ  INKHK.S  on  (he  um-  olKXPANDHU 
MKTALIN  CONt'ltETK/ 


THE  EXPi^NDED  METAL  COMPANY,  LIMITED, 

•V.>    UPPER    THANKS  STREET,   LONDON,  E.C. 

Tologniphic  Addross,  "  Distend.  London  "  Works -WEST  HARTLEPOOL.  Telephone  No.  18i^ 
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804  lineal  vards  9-in.  Pipes,  1,113  lineal  yards  ISin.  Pipes, 
and  659  lineal  yards  2-ft.  Oil).  Cironlar  Brick  Sewer,  with 
manholes,  lamp'holes,  Ac,  tofjethcr  with  a  bridge  aiul  ap- 
proach road.s  thereto,  at  Glcssop-brook. 

Plans  and  sections  may  be  seeii  and  forma  of  tender  ob- 
tained at  the  oftice.s  of  Jlesara.  Lomat  A  I/omax,  firi>avonor 
Chainlier.s,  Manchester,  on  and  after  Septemtiei-  201  h,  on  pay- 
ment of  the  sum  of  dE3,  which  sum  will  be  reliniied  on  receipt 
of  !i  {ion/l-/ide  tender  and  the  documents  snpplicil  f.ir  that 
pnrpoRC. 

Sealed  tenders,  endorsed  "  Tender  for  Contract  No.  ,'),"  to 
he  delivercil  or  sent  to  me  not  later  than  11th  October  next. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

C11.'\1{LES  DAVIS, 

Town  Clerk. 

0  Market -street,  Glossop. 

18th   September,  1807. 

TTRR.\xllfSTRlCT  COUlTCni  OF  ENFIELD. 
ISOTATIOX  llOSriTAL. 


ADVERTISEMENTS. 


CITY  OF  LONDON  COLLEGE. 

White  Strret,  .Mookhkiiis,  EC. 
Special  Courses  of  l.ecinres,  commencing  27th  September, 
are   given  as  nnder,  to  meet  the  ref|uiremeut8  of  the  Sur- 
veyors' Institution  E.\ami nations: — 

Land  Survkvino         ...         Prof.  Adams,  m.i.c.e.,  f.s.i., 

Thursday,  0—7. 
Qr.VNTITT  SCRVETlNfi  ..  Prof.   AdamB,  H.I.C'.K.,  K.8.I., 

I'rid.'iy,  0—7. 
Forestry  (during  LentTcrni)  Prof.  Hoiilger,  f.l.s., 

Thuradiiy,  9— lu. 
L.tworLANiis,  Bi'ii.iiiN(iS,&c.,  Prof,  llumphrevs,  b.a.,  i.l.b  , 
Friday,  5.30-0.:K). 

BooK-KF.RriNti I'rof.  Medhurst,  F.S.A.A., 

Tlinrsday,  .1—0. 

i        A  gigtidhil  cotirsB   of    Land    Sorvej-ing  and  Levelling,  for 

,    ordinary    students,    will     be    commenced     after    Chri^<lmas. 

1    Classen  are  also  held   in  Afrricullore,  Building  Construetion 

and  Geology.     Syllabus  gratis  on  applieatiuii  to  David  .Savage, 

secretary.     


TO  BUILDEUS  AM)  CONTRACTOltS. 
The  Conncil  are  prepared  to  receive  totiders  for  the  Erec- 
tion of   an    Isolation    Ilosiiital   on   their  land  adjoining  the 
Northern  ITospilal,  Winchnioro  Hill,  comprising  the  following 
buildings  :  — 

Administrative  Hlock, 
Four  Pavilions, 
Discharge  Block, 
Mortuary, 
Lanndry, 
Porter's  Lodge. 
Drawings  and  specifications  may  be  seen,  bills  of  qnantUies 
(prepared    by  Messrs.  Young  &   Brown,   of  7    Southainptoii- 
stivet,  r.loomsbury-S(|uare)  and  all   information  obtained,  on 
application  to  Mr.  Ilichanl  Collins,  the  Council's  surveyor,  at 
this  office,  ai\y  day  between   tho  hours  of  10  a.m.  and   4  p.m., 
except  Saturdays,  on  a   sum  of  2  guineas   being  deposited, 
which  will  be  returned  on  the  receipt  of  a  bonH-Jhle  tender. 

Sealed  tenders  (on  the  forms  supplied  only),  accompanied 
by  priced  bills  of  ([aautities,  to  be  sent  to  me  not  later  than 
noon  on  Wednesday,  tho  13th  October  next,  endorsed  "Tender 
for  Isolation    Hospital." 

The  Council  do  not  bind  themselves  to  accept,  the  lowest  or 
any  tender. 

(By  order) 

T.  W.  SCOTT, 

Clerk. 
Court  Honse,  Kniiold. 

20th  September,  1807. 


0 


IV[L  SERVICK  COMMISSION. 


Fcm  rncoiii  kg  ex  a  hisa  no.v. 


vam:er  an'd  sura'ryor  (second  section). 

V;ilnntioii  Office,  Ir.-land,  (21-28),  13th  October. 

The  date  specified  is  the  latest  at  which  applications  can 

be  received.     Tiny  mast  bo  made  on  forms  to  be  obtained 

wit  h  particulars  from  the  Secretary,  Civil  Service  Commission, 

London,  S.W. 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS.—Cumpiete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship,  in  all  sub-divif ioiis.  Mr.  Parrv'rt  cuurscn  have 
been  eimdiicted  continnougly  for  seven  jeais  with  increasini^ 
success.  .\t  the  last  thive  examinaiions  the  fullowing  pH:^k 
were  obtained  : — 

1895.     Institution   Prize,  Driver  Prize  and   Penfold  Silver 

Medal. 
I8{)(3.     Institution   Prize,  Driver  Prize  and  Penfold  Silvtif 

Medal. 
1897.  Institution  Prize  and  Special  Prize. 
At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Purry.  .All 
pupils  receive  Mr.  Parry's  personal  attention  anil  teaching. — 
-Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.k.,  Ac,  27  Great 
George-street,  Westminster  (immediately  opposite  the  Sur- 
vevors'  Institution). 


TROTT'S  PATENT  VALVES  AND  FITTINGS 


li^ 


FOR  ALL 
PURPOSES 

A.D'V  A.X4^17  A  G  K:  S. 

1.  Are  the  most  perfc-t-t  aiiii  i  tr.-ctive  valves  now 
in  lue. 
J.  Are  qniok  filling  and  full  way, 

3.  Are  eiisily  repairwi  by  simply  unscrewing  top 
cap  or  nozzle  (see  illusUation). 

4.  Only  require  slight  ba.'l-iurn  f'>r  closing,  anil 
do  not  require  screwing  up  like  otiier  valves. 

5.  By  the  latest  inipri'vemnnt  ttu;  inner  VHlve  can 
be  removed  whilst  undt-r  pivsauie. 

Are  supplied  to  tiie  (Jovernnient,  I^imlon  County 
Council,  and  principal  Hospitals.  Unions.  Batlis  aii>l 
\Vashbouses,Gas  ami  Water  Works,  t-tctbrougliout 

the  country. 
Approved  !)y  New  Kiver  and  other  Watt-r  Companies. 


Illustrated  Price  Lists,  icith  Testimonials,  on  application. 

Proprietnrs  and  Sole  Manufacturers,  HENRY  CONOLLY  &.  CO., 

l':itc;iI.'.->  aii'i  M.iiiufiict  iitiiif^  rianit,ii'v  KngiiifCi  .-<.  .iinl  BuildtTs'  Me  i\liaut  ?, 

Head  Office  and  Show  Rooms.  42  HAMPSTEAD   ROAD.  LONDON,  N.W. 


CROGGON  &  CO.,  U- 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


Estimates    Oii'ett  for    all    ii'niis   of 
IRON  ROOFS  AND  BUILDINGS. 


.\r..SO  M.ANTFAc'TntKli.-^  OF 

GALVANIZED  CISTERNS. 

H.W.     TANKS 
16    Upper    Thames    Street,    LONDON,    E.C., 

«n<l     .It     LIVERPOOL     ;.nU     GLASCOW. 


THE  "ADDISON '  PATENT  DRAIN  STOPPER 

For  Testing    Drains    by   means   of  Water,    Smoke,    Sec. 
The  parts  are  non-corrosive.    The  disc  of  galvanized  iron,  the  nipple  of  gun  metal,  the  nut  and  cap  01  brass. 


PERFECTLY  SOUND  JOINT. 

EASILY  APPLIED. 

NO  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 
MORE  SECURE  THE  JoINT. 


PRICES: 

<t.-inch 

7 

1/ 

0 

each  .lett 

5-inch 

9 

6 

6-inch 

10 

6 

8  inch 

16 

6 

9  Inch 

17 

6 

10  inch 

21 

a 

BtroKt   txruNlrcN 


NICHOLLS  &  CLARKE,  shoreditch,  LONDON.  E. 
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MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I. ,  &c.,  27  Great  George-street,  WesttninBter,  prepares 
papils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  last  ex- 
amination, out  of  the  fifteen  successful  candidates  twelve 
were  prepared  by  Mr.  Parry. 

IVIL     SERVICE    TECHNICAL     EXAMS.— 

Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation  to  A.  H.  Henty,  Perchard  House,  70  Gower-street,  W.C. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.—Terms,  testimonials  and  all  particulars  of 
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Minutes  of  Proceedings. 


Sanitary 

Circumstances 

of  Watford 

and  Bushey. 


Tn  a  report  cmbddyiiifj  tlio  results 
of  an  iiiqu  I-}'  ordored  by  tlio  Local 
Goveinnient   Board    into    the    cir- 
ciimstanoes  under  which  an  unnsal 
amount   of    fatal     diphtheria    had 
occurred  in   the  Watford   urban   district  aud    in  the 
adjoiiiiupf  parish  of   Bushey  in    1895  and  1896,  Mr. 
ArnoUl  Royle  divides  the  district  into  three  portions. 
The  northernmost,  Callowland,    is    almost    entirely 
new,  consisting   chiefly  of  workmen's  cottages,  and 
the    drainage   haa    been   do.-cribed    by    the    medical 
officer    as    "  up-to-date."     In   this   district  is  found 
the  old  town  of    Watford,  with   its   main  thorough- 
fare, the    High-street,   in   which  the  principal  shops 
and  places  of   business  are   situated.     Here,   unfor- 
tunately,  in    the   ti'ibutary   courts   and    alleys,  are 
found  old  cottages,  out  of  repair  and  damp,  and  |)ro- 
vided  with  closets  of  an  obsolete  t3'pe.    In  the  north 
of  the  town  a  new  Watford  has  also  sprung  up,  with 
broad  streets  containing  rows  of   well-built  modern 
houses  and     detached    villa?).     The    most   southern 
part  of  the  district,  called   New  Bushey,  which  was 
added  to  the  urban  district  by  an  order  of  the  Local 
Government  Board  in   1888,  consists  of  a  few  shops 
and     a    number    of   old    cottages,    detached,    semi- 
detached   or    in    rows,    and    mostly    occupied     by 
labourers  or   persons  engaged   in  agriculture.     The 
urban    district     has    been    sewered     throughout    in 
recent  years,  and  at  the  time  of  the  inspector's  visit 
all  the  hou-ses  had   been  connected  with  the  sewers, 
with  the  exception  of  two  districts,  where  the  work 
was  in  progress.     The  sewers  are  ventilated  by  sur- 
face gratings  in  the  roads  and  by  upcast  shafts,  but 
there  have   been   many  complaints  in  regard  to  tho 
former,  some  of   which  have   been  closed  in  conse- 
quence and  ventilating  shafts  erected  in  their  stead. 
Provision  has  been  made   for  flushing  the  sewers  by 
means  of    a   largo   automatic   tank  and   by  a  water 
tank  on  wheels  holding;  450 gallons,  and  the  inspector 
was  informed  that  additional  flushing  tanks  and  up- 
cast shafta  were  about  to  bo  provided.     The   sowers 
converge  towards  the  sewage  farm,  to  the  south-east 
of    tho    town    and   not    more     than    a   mile    and   a 
half  from  tho   town   hall.     At  the  farm  the  sewage 
passes    into    depositing    tanks,  aud    is    afterwards 
pumped    up   by   a    steam    engine    and     distributed 
over  the  arable  land  of  the  farm.     The  dj-ainsof  the 
newer  houses  were  in   good  order,  but   in  tho  older 
ones  many  drains  were  found  to  be  defective,  allow- 
ing drain  air  to  escape  into  tho  dwellings.     All  tho 
houses  are  disconnected  from  the  sowers.     Tho  street 
cleansing  and  the  removal  of  house  refuse  were  done 
twice  a  week  by  tho  council,  but  a  daily  service  was 
under  consideration.     The  town,  with  tho  exception 
of    the   New    Bushey   portion,  is   supplied    from   the 
coancil's  waterworks  with  watci'  obt-.iined  from  deep 
wells  snuk   in   the  chalk.     Tho  water  is   fi'eo  from 
organic   impurity,   but  hard.      The  supply    is  inter- 
mittent and  amounts  to  ;^()  gallons  per  lieail  per  day. 
Tho  New  Bushej'  part  of  the   town  is  supplied  by 
the  Colne  Valley  waterworks  with  water,  also  from 


deep  wells  in  the  clialk,  but  softened  before  distri- 
bution. In  tlio  parinli  of  Bushey  extensive  sewerage 
works  were  carried  out  in  189.'?,  but  only  r?5tJ  out  of 
928  houses  had  been  connected  with  the  sewera.  All 
the  sewago  of  Bushey  flows  towards  Watford,  and  is 
received  on  a  farm  separated  from  that  of  Watford 
by  the  river  Colne.  At  in  the  urban  district,  the 
vent'lation  of  the  sewers  by  gratings  in  the  roada 
has  given  rise  to  complaints.  Great  care  has  been 
exercised  to  prevent  defective  house  drains  being 
connected  with  the  sewers.  There  are  a  large  num- 
ber of  cesspools  in  use.  Tho  removal  of  house  refuse 
and  excrement  is  in  tho  hands  of  contractors  em- 
ployed by  the  district  council,  and  is  done  weekly. 
The  water  supply,  as  in  the  case  of  Now  Bushey,  is 
from  the  Colne  Valley  waterworks,  is  obtained  from 
deep  wells  sunk  in  the  chalk,  and  is  softened  before 
delivery.  About  thirty  houses  were  not  supplied 
from  the  waterworks,  and  most  of  them  had  their 
own  wells,  some  of  which  were  not  above  suspicion. 
The  inspector,  however,  was  unable  to  discover  any 
direct  connection  between  the  sa'iitary  conditions  of 
the  district  and  the  prevalence  of  diphtheria,  except 
in  the  ca.se  of  J5ushey,  where  general  dampness  of  soil 
and  dirt}',  ill-ventilated  dwellings  may  have  predis- 
posed to  the  disease.  In  all  probability  the  spread 
of  the  disease  has  been  chiefly  due  to  personal  com- 
munication, at  school  and  elsewhere.  Adequate 
measures  have  been  taken  to  check  the  disease,  and 
the  council  have  the  advantage  of  possessing  a  new 
and  very  complete  isolation  hospital,  which  has  been 
described  in  oui'  columns. 


Dipiitheria 


In  May  the  Wrexham  Town  Conn- 
.  cil  requested  that  a  Local  Government 

Wrexham.  Board  inspector  should  investigate  the 
causes  of  the  prevalence  of  diphtheria 
in  the  borough.  In  the  course  of  his  investigation 
the  inspector  found  some  conditions  tending  to  cause 
foulness  of  the  air  and  pollution  and  dampness  of 
tho  t'lound  in  the  neighbourhood  of  certain  dwell- 
ings. But,  as  in  the  case  of  Watford,  the  prevalence 
of  the  disease  is  not  attributed  to  any  one  especially 
uriwliolesomo  condition  existing  in  the  town,  and 
the  inspector.  Dr.  Whcatman,  concludes  that  it  was 
either  introduced  from  without  or  had  arisen  out  of 
some  previous  conditions,  such  aa  sore  thi-oat,  which 
had  prevailed  in  a  certain  gr-oup  of  houses  subjected 
to  somewhat  unfavourable  conditions.  After  giving 
tho  usual  topographical  and  other  details,  tho  in- 
spector refers  to  certain  defective  conditions  of  some 
of  the  dwellings, and  then  mentions  tho  water  supply. 
Tiiis  is  in  the  hands  of  a  private  company,  the  water 
l)eing  obtained  from  springs  and  ailits  iu  the  neigh- 
bouring hills,  and  is  supplied  from  a  reservoir  in 
pipes  by  gravitation,  having  previously  been  filtered 
through  sand.  As  the  ^lIpply  is  a  constant  one, 
there  aro  few  supply  cisliin.i  in  tliu  houses.  Water- 
closets,  as  a  rule,  aro  each  supplied  from  a  aoparato 
cistern,  and  the  town  water  is  used  for  flushing  tho 
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sewers  and  for  watei-ing  the  streets.  The  town  was 
sewered  about  thirty  years  aso  from  plans  prepared 
by  Sir  Robert  Rawlinson.  The  main  sewers  were 
formed  of  brick  and  the  smaller  ones  of  socketed 
glazed  pipes.  All  the  sewers  discharge  into  an  out- 
fall sewer,  which  is  of  brick  and  30  in.  in  diameter. 
The  greater  part  of  the  rain  water  enters  the  sewers, 
which  are  ventilated  by  open  gratings  in  the  middle 
of  the  streets  and  by  iron  shafts,  and  are  flashed  by  a 
tank  water-cart.  The  condition  of  the  sewers  is  de- 
scribed aa  satisfactory,  there  being  a  good  fall  in 
most  instances  and  efficient  flushing.  The  outfall 
sewer  follows  the  course  of  a  stream  for  a  short 
distance,  and  there  is  a  storm  overflow  from  the 
sewer  into  this  stream  at  a  point  just  above  the  two 
settling  tanks  into  which  the  outfall  sewer  discharges. 
The  tanks  are  180  ft.  long,  12  ft.  wide  and  4|  ft.  in 
depth,  and  are  used  alternately.  The  heavier  matters 
in  the  sewage  are  deposited  in  the  tanks,  which  are 
about  300  yards  from  any  considerable  collection  of 
dwellings.  The  material  deposited  is  removed, 
placed  in  the  neighbourhood  of  tbe  tanks  to  di'y,  and 
subsequently  sold  as  manure  to  farmers.  After 
passing  through  one  of  the  tanks  the  sewage  is  con- 
veyed in  a  brick  outfall  sewer  to  the  farm,  about 
4  miles  distant  from  the  town.  The  farm  is  210 
acres  in  extent,  of  which  180  acres  can  be  used  for 
the  reception  of  sewage,  which  is  distributed  by 
broad  irrigation.  The  soil  is  described  as  well-suited 
for  the  treatment  of  sewage,  but  the  inspector  points 
out  one  or  two  respects  in  which  improvements 
might  he  effected.  House  drainage  appears  to  be 
fairly  satisfactory  on  the  whole,  and  excrement  dis- 
posal is  effected  almost  entirely  by  water-closets. 
The  inspector  indicates  that  there  is  some  room  for 
improvement  in  the  ashpits  and  in  the  receptacles 
for  refuse  disposal,  the  collection  being  carried  out 
by  the  town  council.  Some  irregularity  prevails  in 
the  emptying  of  the  ashpits.  It  had  been  suggested 
that  the  outbreak  was  due  to  emanations  from  the 
sewers,  but  it  is  gratifying  to  find  that  the  inspector, 
after  caref  d1  inquiry,  did  not  find  any  evidence  of 
emanations  from  the  sewers,  which  also  appeared  to 
be  free  from  deposit  and  efiiciently  flushed. 
*  #  # 

A  grievous  affliction  has  fallen  upon 
Maidstone:  the  Kentish  town  of  Maidstone.  Be- 
and^Water  J°^^  ^  reference  to  the  latest  develop- 
Supply,  ments  we  need  not  enter  into  details 
of  an  outbreak  of  typhoid  which  have 
probably  found  their  way  into  every  daily  paper  in 
the  country.  The  first  case  was  notified  on  tbe  llth 
inst.,  and  on  Wednesday  morning  the  total  number 
of  notifications  had  reached  976,  no  fewer  than  sixty 
fresh  cases  having  been  reported  during  the  pre- 
ceding twenty -four  hours.  As  the  population  of  the 
town  is  only  about  34,000,  it  is  no  exaggeration  to 
say  that  the  outbreak  is  more  than  an  epidemic  ;  it  is 
a  pestilence.  As  to  the  rate  of  mortality  it  is  too 
early  yet  to  speak,  considering  the  time  that  must  be 
allowed  for  the  incubation  of  the  germ  and  the  de- 
velopment of  the  disease  in  individual  patients.  That 
the  outbreak  is  distinctly  traceable  to  a  carelessly- 
guarded  and  badly-polluted  water  supply  is  beyond 
all  doubt.  At  a  special  meeting  of  the  town  council 
on  Wednesday  a  report  was  presented  by  Dr.  Adams, 
the  medical  officer,  in  conjunction  with  Dr.  Wash- 
bourn,  of  Guy's  Hospital,  in  which  they  state  that 
there  is  no  reasonable  doubt  that  the  outbreak  is  due 
to  the  pollution  of  the  Farleigh  section  of  the  Maid- 
stone Water  Company's  supply,  that  this  particular 
gathering  ground  is  liable  to  contamination  by 
specific  typhoid  polluting  matter,  and  that  their 
investigations  had  revealed  positive  evidence  that 
such  pollution  by  means  of  animal  matter  hadactually 
taken  place.  There  is  equally  little  doubt  that  the 
pollution  has  emanated  from  hoppers  encamped  in 
the  vicinity  of  the  springs  during  the  recent  hopping 
season.  The  work  begun  by  these  rough  and  dirty 
denizens  of  the  London  slums  was  completed  by  the 
rains,  which  washed  the  polluting  matter  into  the 
springs.     It  will  be  sufficient  to  cite  the  case  of  one 


spring,  the  water  of  which  is  said  to  be  only  3  ft. 
beneath  the  surface.  The  field  in  which  it  is  situ- 
ated was  occupied  by  hoppers,  and  a  newspaper 
correspondent  has  written  that  it  is  littered  with 
cast-off  clothing,  old  boots  and  stockings,  rags,  and 
every  sort  of  filthy  remnant  of  such  an  encampment. 
It  should  not  be  necessary  to  say  much  more  on  the 
score  of  pollution.  Thera  remains  the  question  of 
responsibility,  for  it  would  be  idle  and  absurd  to 
say  that  such  a  state  of  affairs  as  we  have  indicated 
could  exist  apart  from  almost  criminal  neglect  in 
some  quarter.  Without  in  any  way  wishing  to  pre- 
judge the  case  of  the  water  company,  we  are  at  a 
loss  to  understand  how  they  can  disclaim  responsi- 
bility for  the  appalling  calamity  which  has  befallen 
the  town.  The  protection  of  a  source  of  supply  from 
contamination  is  one  of  the  first  and  most  imperative 
duties  of  a  water  authority,  whether  public  or  pri- 
vate ;  and  here  the  ]\Iaidstone  company  have  alto- 
gether failed.  The  point,  however,  is  one  for  future 
discussion.  Dr.  Theodore  Thompson  will  report,  to 
the  Local  Government  Board,  and  in  all  probability 
a  public  inquiry  will  be  held.  No  stronger  esse 
could  exist  for  one.  In  the  meantime  it  is  satis- 
factory to  know  that  the  whole  of  the  suspected 
supply  has  been  cut  off,  in  spite  of  some  oppo- 
sition from  the  chairman  of  the  company,  who  is 
an  alderman,  and  who  has  admittted  that  the  com- 
pany analysed  their  water  only  when  fresh  springs 
were  added  to  the  sources.  We  would  also  have  been 
inclined  to  inquire  as  to  the  nature  of  the  company's 
filtering  arrangements,  which  do  not  seem  to  have 
had  the  slightest  effect  in  arresting  the  polluting 
organisms.  It  has  been  stated,  however,  that  the 
company  have  not  used  their  filter-beds  at  all  for 
some  time  !  We  wish  we  could  say  that  responsi- 
bility ended  here  and  that  none  attached  to  the  town 
council  and  the  ratepayers  themselves.  When  a 
water  supply  is  controlled  by  a  company  it  is  surely 
the  function  of  an  intelligent  municipality  to  keep  a 
careful  watch  upon  that  company.  The  town  coun- 
cil, it  appears,  were  content  with  a  quarterly  analysis 
of  the  water,  on  the  ground  of  economy  !  The  coun- 
cil and  the  inhabitants  generally  are  paying  deai-ly 
to-day  for  this  penny-wise-and-pound-foolish  policy. 
In  this  connection,  again,  it  is  surprising  how  few 
are  the  people  who  realise  that  mere  chemical 
analysis  is  not  enough,  for  no  chemical  analysis  will 
reveal  the  presence  of  the  typhoid  bacillus.  For 
that  important  end  bacteriological  examination  is 
absolutely  essential.  Where,  it  may  now  be  asked, 
does  the  responsibility  of  the  ratepayers  come  in  ? 
Some  time  ago  the  corporation — to  their  credit,  be  it 
said — wished  to  purchase  and  control  the  water- 
works, but  the  ratepayers  by  a  large  majority 
vetoed  the  proposal.  The  next  time  it  comes  before 
them  we  shall  be  surprised  if  they  do  not  see  things 
in  a  different  light.  One  of  the  morals,  if  not  the 
moral,  of  this  melancholy  disaster  is  that  if  there  is 
one  public  service  more  than  another  which  should 
be  entirely  controlled  by  local  authorities  it  is  that 
of  water  supplj'. 

*  *  * 

We  have  pleasure  in  drawing  the 
The  London      attention  of  our  readers  to  tho  pro- 
School  gramme   of  the  London   School  of 

c»»n»r»i,.<. .      Economics    and   Political     Science, 
Economics:  ,     ,   .         ^i  i     c 

Municipal        embodying    the    arrangements    tor 

Administration,  the  forthcoming  session.  We  need 
not  quote  the  details,  as  all  who  are 
interested  in  the  work  of  this  excellent  institution, 
or  the  studies  which  it  organises  and  directs  so  ably, 
systematically  and  thoroughly,  can  obtain  any  neces- 
sary information  by  communicating  with  the 
director,  Mr.  W.  A.  S.  Hewins,  m.a.,  at  the  address 
of  the  school,  10  Adel phi-terrace,  W.C.  Nor  need 
we  at  this  time  of  day  say  anything  in  support  of 
the  educative  value  of  the  study  of  economics,  some 
knowledge  of  which  is  fast  becoming  indispensable 
to  every  intelligent  citizen.  The  classes  and  lectures 
comprise  courses  in  general  economics,  statistics, 
railway    economics,    commercial    law,    paleography 
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and  diplomatics,  political  science,  finance  and 
taxation.  So  varied  and  so  well-arrangod  are 
these  conrses,  that  practically  the  whole  field  of 
ecunoinio  scionoa  is  methodically  covered.  \\  e 
specinlly  wish  to  draw  the  attention  of  oni'  readers, 
and  particularly  tho.se  of  thera  who  reside  in  the 
metropolis  or  within  easy  reach  of  it,  to  the  coorses 
of  lectures  and  classes  havinf^  special  bearing  on 
municipal  administration.  We  would  remark,  how- 
ever, that  in  our  opinion  those  who  combine  this 
special  work  with  an  adequate  knowledge  of  general 
economics  will  derive  most  benefit  from  it.  We 
know  of  no  class  of  workers  likely  to  derive  greater 
benefit  from  economic  studies  than  municipal  em- 
ployees, and  the  arrangements  made  by  Jlr.  Hewins 
and  his  colleagues  are  admirably  adapted  to  their 
wants.  If  the  facilities  thus  provided  are  taken 
advantage  of — as  we  earnestly  hope  they  will  be — 
this  school  can  scarcely  fail  to  exercise  an  influence 
in  raising  the  work  of  municipal  administration  to 
a  higher  plane.  This  experiment  on  the  part  of  the 
London  School  of  Economics  is  the  outcome  of  sug- 
gestions from  Mr.  Sydney  Webb  and  others,  and 
there  can  be  nothing  bat  praise  for  the  enthusiasm 
with  which  the  idea  has  been  taken  up  and  the 
thoroughness  with  which  it  is  being  carried  out. 
Intending  students  will  certainly  not  find  the  fees  a 
bar,  for  they  are  exceedingly  moderate,  and  the 
hours  of  classes  and  lectures  are  specially  arranged 
with  a  view  to  evening  attendance.  Here  will  be 
found  facilities  for  carrying  on  the  study  of  every 
branch  of  esonomics  to  any  extent  which  the  taste 
or  ability  of  the  student  may  dictate;  and  we  are 
confident  that  the  school  will  continue  to  develop 
from  year  to  year.  Among  the  subjects  for  which 
special  classes  will  be  formed  are  "The  ]Machinery 
of  Administration  in  England  "  and  "  English  Local 
Government ;"  a  series  of  (en  lectures  will  be  devoted 
to  "  The  Government  of  London  ;"  and  the  theory, 
principles  and  incidence  of  taxation  will  also  form 
the  subjects  of  lectures.  We  may  mention  that  the 
work  of  the  session  begins  early  this  month. 
•  •  * 

As  people  are  now  preparing  to  go  to 
the  Riviera  for  the  winter,  "A  winter 
resident  on  the  Riviera"  has  been  calling 
attention  to  the  sanitary  condition  of 
most  of  the  houses  there.  The  burden 
of  his  plaint  is  not  only  that  very  different  standards 
prevail  in  England  and  the  Riviera,  but  that  people 
who  will  insist  on  excessively  stringent  tests  before 
taking  a  house  in  London  will  gaily  enter  a  house  on 
the  Riviera  without  any  question.  If  the  exact  state 
of  affairs  were  always  known  the  joy  might  be  short 
lived.  A  year  ago,  when  the  correspondent  let  his 
house  in  London  before  going  out  to  the  Riviera,  the 
tenant  had  an  extensive  examination  made  by  an 
expert,  and  a  very  stringent  test  was  applied  to  show 
that  there  was  no  possibility  of  the  escape  of  sewage 
or  sewer  gas  into  the  house  or  the  adjoining  soil. 
That  represents  the  practice  in  England.  On  reach- 
ing his  destination  on  the  Riviera  he  came  across  a 
house  of  an  expensive  character  being  built  in  a  very 
good  situation.  In  the  middle  of  it  in  the  basement 
was  a  great  pit.  Inquiring  the  object  of  this,  he  was 
told  that  it  was  the  "  fosse"  or  cesspool  for  the  honse. 
The  pipes  leading  into  it  from  the  closets  were  very 
large  and  of  rough  earthenware,  with  very  imperfect 
joints,  and  they  were  all  inside  the  house.  The 
farther  information  was  forthcoming  that  this  was 
qnite  a  common  method  of  construction.  '■  The 
winter  resident"  also  tells  us  that  one  of  his  friends 
who  had  an  examination  made  of  a  house  ho  proposed 
to  take,  was  told  that  it  was  in  such  good  sanitary 
condition  that  7wt  a  th-op  of  sewaye  could  escape  vtit- 
side  the  house.  In  the  case  of  another  house  it  was 
found  upon  examination  that  the  cesspool  was  partly 
outside  and  partly  under  the  house,  the  soil  pipes 
being  of  the  roughest  construction  and  innocent  of 
any  pretence  to  a  syphon  trap.  An  inch  or  bo  of 
water  in  the  pan  was  supposed  to  provide  uU  neces- 
sary security  against  the  admission  of  sewer   gas. 


Sanitary 

Ideas 

on  the 

Riviera. 


The  owner  was  indignant  when  it  was  hinted  that 
the  sanitary  Hrrangeraents  left  something  to  be 
desired;  the  Knglish,  he  said,  were  mad  about 
microbes  ;  he  had  al  wa3'8  let  the  house,  and  he  would 
do  nothing.  Finally  it  is  stated  by  the  correepon- 
dent,  on  the  authority  of  an  English  doctor,  that 
ninety-nine  houses  out  of  a  hundred  are  in  an 
equally  unsatisfactory  condition.  The  Riviera 
obviously  is  not  a  sanitary  Pai-adise,  whatever  its 
advantages  may  be  in  other  respects.  Some  model 
by-laws  coupled  with  the  capacity  to  enforce  them 
would  be  a  not  unprofitable  investment  on  the  part 
of  the  municipalities,  considering  what  is  at  stake. 


Madras : 
Fevers  and 


Thanks  to  the  plague,  the  sani- 
tary condition  of  Bombaj-  and 
Poena  has  been  attracting  more 
Polluted  Subsoil,  attention  than  formerly.  Much 
is  said  from  time  to  time  about 
the  accumulated  pollution  of  centuries  in  Calcutta. 
Now  comes  the  turn  of  Madras,  where  the  deaths 
from  fever  have  increased  considerably  since  1891. 
Statistics  from  1880  to  1889  give  an  average  death 
rate  from  fevers  iu  the  city  of  8  to  9  per  1,000  per 
annum.  Last  year  the  average  rate  was  1220  per 
1,000,  and  in  the  four  previous  years  it  was  still 
higher,  I'eaching  a  maximum  of  loOI  in  1892.  Sur- 
geon Lieut. -Colonel  King,  Sanitary  Commissioner 
for  Madras,  in  reporting  to  the  Government  on  the 
subject,  cites  a  number  of  probable  causes.  To  begin 
witii,  the  site  of  the  city  is  permeated  with  filth, 
much  of  that  being  human  foecal  matter,  and  the 
soil  is  infected  with  the  causative  agent  of  malaria. 
These  pathogenic  germs  thrive  on  filth,  given  the 
pi'oper  conditions,  which  are  that  it  should  bo  in  a 
suitable  state  of  moisture,  that  the  temperature  be 
moderately  hot,  and  that  a  sufficiency  of  oxygen  be 
supplied  through  the  permeation  of  the  atmospheric 
air.  The  subsoil  water  rises  and  falls,  the  level  being 
high  in  normal  seasons  and  very  low  after  scanty 
monsoons.  When  the  level  falls  low  the  underground 
space  previously  occupied  by  water  becomes  gradu- 
ally permeated  with  atmospheric  air.  Then  are 
present  the  conditions  favourable  to  the  growth  of 
the  malaria  germ.  The  filth  permeating  the  soil  is 
moistened  just  enough  to  favour  the  growth,  the 
temperature  also  is  suitable, and  the  necessary  ox3'gen 
is  received  through  the  air  which  has  taken  the 
place  of  the  underground  water.  Under  these  cir- 
cumstances the  germ  develops  the  necessary  vigour 
and  virulence  fitting  it  to  invade  the  bodies  of  men. 
Dr.  King  is  able  to  show  conclusively  that  every 
fall  in  the  level  of  subsoil  water  has  been  attended 
by  an  increase  in  the  death  rate  from  fevers,  and 
conversely  that  every  rise  in  the  level  corresponds 
with  a  decrease  in  the  death  rate.  "  The  remedy," 
says  Dr.  King,  "  lies  in  starving  the  malarial  germ 
existing  in  the  soil  of  iladras  by  depriving  it  of  its 
pabulum  of  organic  matter  and  of  moisture."  Our 
contemporary,  Indian  Enjineering,  translates  this  as 
meaning  better  conservancy  and  the  drainage  of  sub- 
soil water. 

*  •  • 


East  Elloe 
Appointment. 


The  absurd  terms  of  the  adver- 
tisement  in   connection   with   this 
vacancy  have  attracted  a  good  deal 
of  attention.     A  Birmingham  paper  says  : — 

Will  someoiio  ploaso  step  in  and  save  the  K;ist  KIloe  Rural 
District  Council  from  an  act  of  stupendous  e.xtravapinco  i' 
Tliey  advertise  for  a  surveyor,  who,  a  correspomtent  pointa 
out,  is  to  devote  the  whole  uf  his  time  to  the  post  fortliu 
princely  remuneration  of  lis.  "Jd.  per  week.  The  way  it  is 
worked  out  is  this:  The  person,  iu  addition  to  being  com- 
petent and  to  entering  into  a  bond  for  £ltX>,  is  to  bo  re- 
sponsible for  the  repairs  aiul  kocpinj;  in  order  of  evervthiu;? 
connected  with  u  length  of  115  miles  of  roads,  and  devote  his 
whole  lime  to  such  oftice  for  the  sum  of  £6J  10s.  |H?r  anuum, 
to  include  uU  travoUiuj;  expenses.  The  surveyor  is  to  find 
his  own  horse  (which  cannot  be  kept  for  less  than  lis.  a  week) ; 
and  he  is  to  give  security  for  i;KK).  which  will  reduce  his 
salary  to  £30  (is.  per  annum,  or  lis.  "Jd.  per  week,  or  some- 
thing  like  Cs.  3d.  per  mile  per  annum.  This  is  really  too 
muniticent.  Some  one  should  induce  the  cuuucil  to  knock  off 
the  odd  three  farthings  or  the  Local  Ciovcrumcnt  Board 
auditors  will  amchiu-gu  someone. 
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The  Sanitary  Institute. 

THE  CONGRESS  AT  LEEDS.— III. 


Last  week  we  concluded  our  report  of  the  prooeedinRS  of 
two  of  the  special  conferences  held  on  the  second  day  of  the 
congress — the  conference  on  rivers  pollution  and  that  of  the 
municipal  and  county  engineers.    The  remaining  conferences 


were  those  of  municipal  representatires,  medical  officers  of 
health,  sanitary  inspectors  and  of  ladies  interested  in  sanitary 
reform.  We  now  proceed  to  give  an  abstract  of  the  more 
interesting  papers  and  discussions  in  connection  with  the 


CONFERENCE   OF   MUNICIPAL   REPRESENTATIVES. 


The  representatives  of  municipal  authorities  held  their 
conference  in  the  Council  Chamber  of  the  Town  Hall,  Conn- 
eillor  B.  Womersley,  chairman  of  the  Sanitary  Committee  of 
the  Leeds  City  Council,  presiding.  The  vice-presidents  were 
Alderman  W.  Cook  (chairman  of  Health  Committee,  Bir- 
mingham), E.  H.  Cookson,  J. p.  (chairman  of  Health  Com- 
mittee, Liverpool),  Sir  Jos.  Ewai't,  m.d.  (Brighton),  Fortescne 
Flannery,  m.p.,  E.  B.  Forman,  M.u.  (chairman  of  Public  Health 
Committee,  London  County  Council),  Alderman  H.  W.  New- 
ton, J. p.  (chairman  of  Sanitary  Committee,  Newcastle-upon- 
Tyne),  Henry  Sugden,  J. p.,  and  John  Ure,  ll.d.;  the  secre- 
taries were  C.  C.  Jolliffe  (deputy  town  clerk,  Leeds)  and  G. 
McGnire  (town  clerk,  Bradford);  and  the  recording  secretary 
was  E.  G.  Mawbey,  a.m.i.c.e.,  city  engineer  of  Leicester. 

THE  PRESIDENT'S  ADDRESS. 

After  tendering  a  welcome  to  his  hearers,  in  the  name  of 
the  Sanitary  Committee,  to  the  city  of  Leeds,  Councillor 
Womersley  remarked  that  he  proposed  to  say  a  few  words 
in  regard  to  the  municipal  progress  of  that  city.  The  first 
Leeds  Improvement  Act,  he  said,  dates  back  to  17.5.5.  It  was 
termed  an  Act  for  Enlightening  of  the  Streets  and  Lanes  and 
Regulating  the  Pavements  of  the  Town,  and  states  that  Leeds 
was  a  place  of  great  trade  and  large  extent,  with  many 
streets,  narrow  lanes  and  alleys.  Power  was  given  to  remove 
any  nuisances  or  annoyances  which  might  exist  in  the  town. 
About  the  time  when  the  Queen  came  to  the  throne  the  whole 
system  of  municipal  government  throughout  England  was 
reconstructed.  The  Corporation  of  Leeds  was  enlarged  in 
1835  from  thirty-six  to  sixty-four  members,  our  present 
number. 

In  1837  two  very  important  Acts  were  passed  as  regards 
the  city.  One  was  for  the  better  lighting,  cleansing  and 
sewering,  the  other  for  the  better  supply  of  water  to  the 
town.  At  that  time  Leeds  was  the  chief  seat  of  the  woollen 
industry,  and  the  largest  and  most  populous  town  in  York- 
shire, a  position  it  has  never  lost,  due  greatly  to  its  excellent 
facilities  for  water  carriage  by  canal  and  river.  Its  chief 
industries  at  that  time  were  flax  spinning,  woollen  manufac- 
tures, dyeing,  chemicals,  fire  clay  and  polteiy,  locomotive 
building,  machine  tool  making,  leather  industries,  paper 
making,  linen  trades,  iron  smelting,  &c.  The  flax  trade  has 
gone  out;  on  the  other  hand,  the  ready-made  clothing  industry 
is  now  one  of  our  most  important  trades,  giving  employment 
probably  to  30,000  persons,  mostly  women  and  girls.  Boot 
manufacturing  is  carried  on  to  a  large  extent  in  the  city. 
Such  a  variety  of  industries  serves  to  complicate  the  sanitary 
conditions  in  their  midst. 

Councillor  Womersley  then  proceeded  to  review  in  greater 
detail  the  sanitary  progress  of  the  city  during  her  Majesty's 
reign,  as  follows: — 

POPULATION  AND  KATEABEE  VALUE. 

At  the  commencement  of  the  century  our  population  was 
53,000,  with  11,000  inhabited  houses,  and  through  the  century 
there  has  been  a  continual  increase  in  our  numbers  nntil 
to-day.  We  have  within  our  borders  a  population  of  409,000, 
with  86,730  inhabited  houses,  and  every  two  years  we  add  to 
our  population  a  number  equal  lo  that  of  either  Harro- 
gate, Windsor,  Ossett  or  Durham,  In  passing,  let  me  just 
state  our  rateable  value  is  £1,445,474;  our  nett  debt  is 
£4,797,540  3s.  4d.,  or  £11  14s.  9d.  per  head  on  409,000,  Id. 
in  the  £1  prciducing  £(i,022  16s.  2d.  Oar  rates  in  Leeds  are  : 
City,  5s.  lOd.  in  £1 ;  poor.  Is.  4d.  in  £1 ;  total,  7s.  2.1. 

WATER    SUPPLY. 

A  good  water  supply  is  undoubtedly  the  most  potent  factor 
in  promoting  good  sanitation.  Before  1837  the  water  supply 
of  the  town  was  most  unsatisfactory,  being  derived  from 
wells,  the  river  Aire,  and  from  rain-water  storage.  At  that 
time  it  was  no  uncommon  thing  to  see  long  rows  of  working 
people  waiting  their  turn  at  the  wells.  But  in  that  year  a 
company  obtained  an  Act  of  Parliament  authorising  the 
supply  of  water  from  the  river  wharf.  In  1852  the  water- 
works were  transferred  to  the  corporation.  In  1865  the 
present  scheme  was  begtni,  by  which  the  city  is  supplied 
with  excellent  soft  water  gat  here<l  in  the  valley  of  the  \Vash- 
bnrn,  J5  miles  from  the  town  hall.  The  available  daily  supply 
of  water  in  Leeds  is  28,0(i0,000  gallons,  the  average  daily 
consumption  being  over  14,0(10,000,  while  over  73,000,(KIO 
were  supplied  to  neighbouring  towns  during  the  past  year. 
The  daily  average  consumption  by  meter  for  trade  purposes 
is  just  over  4,000,000  gallons.  Thus  Leeds  cannot  be  charged 
with  having  an  insuOicient  water  supply. 

OPEN      .SPACES. 

Another  factor  bearing  on  the  health  of  the  people  is  open 
spaces,  which  have  been  provided  with  almost  a  lavish  hand. 
Upwards   of  037  acres  of  land  have  been  dedicated  to  the 


free  use  of  the  public  for  ever.  These  are  comprised  in 
fourteen  parks  or  recreation  grounds,  at  a  cost  of  over 
£250,000.  It  costs  the  city  £7,600  every  year  to  maiutain 
these  open  spaces.  In  1840  a  public  meeting  was  called  by  the 
working  men  of  the  town  to  promote  sanitary  reform  and  to 
petition  the  town  conncil  and  Parliament  on  the  subject.  The 
sanitary  conditions  amongst  the  poor  were  most  wretched. 
At  that  time  a  public  exhibition  was  held,  and  the  proceeds 
being  devoted  to  the  improvement  of  the  sanitary  conditions 
of  the  people,  arising  from  :  1,  Prevalence  of  an  impure  and 
infected  atmosphere ;  2,  presence  of  disease  arising  from  de- 
posits of  animal  and  vegetable  matter,  for  want  of  a  proper 
system  of  scavenging;  3,  great  disproportion  of  privies  to 
houses.  Yon  will  not  be  surprised  to  learn  that  under  such  cir- 
cumstances sickness  was  prevalent  to  an  alarming  extent  in 
1840. 

Having  given  some  details  of  the  fever  hospital,  Councillor 
Womersley  proceeded  as  follows  : — 

DISPOSAL    OF    SEWAGE. 

In  a  great  inland  town  like  Leeds  the  disposal  of  its  sewage 
is  a  most  serious  problem.  When  I  mention  that  we  have 
running  through  our  city  upwards  of  400  miles  of  main 
sewers,  ranging  from  9  in.  to  8  ft.  9  in.  diameter,  you  will 
realise  that  there  is  an  enormous  quantity  of  sewage  to  be 
dealt  with.  In  1870,  after  many  experiments,  the  present 
works  were  erected,  at  a  cost  of  £47,000;  our  population  was 
then  250,000.  The  system  adopted  is  that  of  lime  precipita- 
tion, with  large  settling  tanks,  through  which  the  sewage 
flows  sloAvly,  depositing  as  it  goes.  At  these  works  daily  we 
are  treating  16,000,000  gallons  of  sewage,  at  a  yearly  cost  of 
£7,000,  and  the  purity  of  the  effluent  is  much  greater  than 
that  of  the  river  Aire  before  it  enters  the  city.  We  feel  we 
have  outgrown  the  capacity  of  these  works.  The  minds  of 
our  city  fathers  are  sorely  troubled  just  now  as  to  the  best 
system  to  adopt  to  meet  the  growing  demands  of  our  ever-in- 
creasing population  and  the  difficulty  of  dealing  with  certain 
trade  efiluents. 

SCAVENGI.VG. 

Looking  backward  in  scavenging  matters  in  Leeds  seems 
only  to  emphasise  the  progress  made  in  all  departments. 
Fifty  years  ago  an  army  of  paupers  swept  our  streets,  at  an 
annual  cost  of  £206  paid  to  the  overseers,  who  complained, 
not  without  reason  if  they  properly  did  their  work,  that  the 
pay  was  inadequate.  They  advanced  the  price  of  pauper 
labour  to  £500  per  annum,  until  at  last  the  corporation  were 
forced  to  pay  the  guardians  6d.  per  day  for  each  pauper  em- 
ployed ;  so  tor  twenty  years  our  streets  were  cleansed  by  an 
army  of  200  paupers.  But  when  it  was  first  proposed  to  use 
sweeping  machines  a  great  outcry  was  made,  on  the  ground 
the  machine  would  do  away  with  pauper  labour,  as  it  was 
stated  one  machine  would  sweep  nearly  4<X)  miles  of  streets. 
About  this  time,  the  day  of  small  things,  six  horses  were 
partially  employed  watering  the  whole  of  the  streets.  When 
an  application  was  made  for  three  more  it  was  said  the  poor 
contractor  in  his  endeavours  to  meet  the  wishes  of  the  rate- 
payers had  lost  four  horses  by  over-exertion.  The  cleansing 
of  the  streets  passed  from  the  pauper  hands  into  that  of  the 
contractor,  but  at  the  present  time  the  corporation  do  the 
work  with  their  own  staff  of  men  and  horses, and  the  results 
are  far  more  satisfactory. 

REFCSE    DI.'iPOSAL. 

That  diflicult  question  of  dealing  with  refuse  has  to  a  great 
extent  been  grappled  with  by  the  aid  of  four  destructors, 
situated  in  various  parts  of  the  city,  where  all  tiie  solid  and 
unsaleable  refuse  collected  from  the  ashpits  in  the  city, 
numbering  41,000,  is  destroyed.  Annually  we  destroy  70,0(K) 
loads  of  refuse.  The  cost  of  bmuing,  including  all  charges, 
is  2s.  per  ton.  In  that  amount  we  allow  3d.  as  the  cost  of 
carting  the  residual  clinker  away.  We  reckon  every  ton  of 
refuse  costs  the  city  43.  9d.  to  get  rid  of — 28.  per  ton  burning 
and  2s.  9d.  per  ton  collecting  and  carting.  If  we  had  to  cart 
the  whole  refuse  out  of  the  city  the  cost  would  be  much 
higher.  The  total  cost  of  constructing  four  destructors  was 
£40,000,  and  the  annual  working  expenses  are  £7,000.  The 
average  temperature  maintained  is  l,5tX)  deg.  Forced 
draught  by  moans  of  steam  jets  are  applied  to  each  destructor. 
At  present  the  steam  power  is  utilised  in  mortar-grinding. 
It  will  be  of  interest  to  state  that  just  now  wo  have  one  de- 
structor under  repair  that  has  been  working  over  twenty 
years.  The  public  h.irdly  realise  the  vast  quantity  of  refuse 
dealt  with  every  year  by  the  corporation.  It  cannot  be  less 
than  130,000  tons  of  ash  refuse  aloue,  and  if  this  had  to  bo 
removed  by  niil  it  would  require  a  train  of  17,000  trncks, 
reaching  from    Leeds    to   Manchester,  a  distance  of  40  miles. 

The  matters  next  dealt  with  in  the  paper  were  the  sanitary 
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department  and  the  death  rate,  which  last  year  was  as  low  ns 

18s,  only  two  pliujcs  liavinj;  80  low  a  death  rate — EdinburRh, 
10  ON;  Leeds,  IHH.  Councillor  Wonioraley  then  narrated  the 
experience  of  the  corporation  with  tlie 

HOUSING    OK    THK    WORKING    CLASSKS, 

as  follows:  Under  the  Housing  of  the  WorkinR  ClasBos  Act, 
1.S90,  an  ofliciiil  representation  was  made  by  our  valued  medi- 
cal officer,  Dr.  Camoron,  in  regard  to  an  insanitary  area  of 
7")  acres,  with  a  population  of  l.'i.WJO.  The  council  wisely 
decided  to  deal  with  such  a  larfto  area  in  sections.  Of  ihe 
above,  Hr',  acres  are  just  now  boin^r  dealt  with  under  I'art  1 
of  the  Act ;  an  order  having  been  obtained  only  last  year. 
The  numbers  displaced  in  this  area  will  be  ;i,Hll.  .Accom- 
modation had  to  be  provideil  upon  tlio  cleared  area  for  2,001) 
persons  of  the  working  class.  The  reason  that  led  to  this 
most  important  sanitary  improvement  was  the  fact  that  in 
this  particular  area  the  mortality  was  00  per  cent,  higher 
than  an)-  othor  district  in  I. nods.  While  the  death  rate  in 
the  whole  city  was  20(5  for  the  previous  three  years,  in  this 
area  it  was  i!i}'2.  Two  inspectors  were  sent  down  to  hold  a 
local  inquiry,  which  lasted  several  days,  but  the  lidl  was 
stoutly  opposed  in  the  House  of  Commons  by  the  owners  of 
the  tlfteen  public-houses  situated  in  this  particular  area.  In 
the  House  of  Lords  the  opposition  fell  away  somewhat,  but 
the  liill  was  still  ojiposed  by  the  owners  of  four  public- 
houses,  When  the  Uill  was  before  the  House  of  Lords  an 
antiquatefi  member  of  that  distinguished  House,  in  the  so- 
called  interests  of  some  property  defence  league,  moved  that 
our  Bill  be  read  throe  months  hence.  Now  this  enlightened 
— or  otherwise — lord  admitted  he  did  not  know  anything 
about  Leeds. 

The  paper  concluded  with  some  remarks  on 

MONICIPAI.ITIES    AND    I'AULIAMENT, 

in  connection  with  which  Councillor  Womersley  said  :  Gentle- 
men, how  much  longer  are  largo  municipalities  to  be  sub- 
jected to  grandmotherly  Parliamentrt  on  occasions  of  sanitary 
or  other  improvements.  Surely  the  representatives  of  the 
people  in  our  city  and  town  councils  understand  far  better 
the  conditions  and  the  re<iuirement8  of  their  town  than  a  few 
members  of  I'arliament  promiscuously  brought  together. 
Many  of  these  gentlemen  liare  little  knowledge  of  or  sym- 
])athy  with  municipal  life.  To  obtain  a  seat  in  this  chamber 
a  councillor  has  often  to  obtain  far  more  votes  than  some 
members  of  Parliament.  He  is  as  well  qualified  to  judge  of 
our  city  requirements  as  an  average  member  of  Parliament. 
A  very  unnecessary  burden  is  placed  on  the  municipal 
authorities  in  this  country  in  having  to  go  up  to  Westminster, 
and  there  through  the  li]>9  of  professional  gentlemen  lay 
their  case  for  some  street  or  drainage  improvement,  or  for 
auth  ority  to  borrow  money,  lirat  before  a  committee  of  the 
House  of  Commons  and  then  before  another  committee  of 
the  Lords,  who  are  in  no  special  way  qnalilied  to  judge  of  the 
merits  and  demerits  of  our  scheme,  but  who  arc  too  much 
liable  to  be  inlliu'.iced  by  permanent  officials. 

To  my  mind  this  is  a  subject  that  ought  to  engage  the 
mind  of  the  combined  corporations  of  this  county.  If  we 
must  have  some  kind  of  centralisation,  then  let  us  have  some 
county  authority  to  deal  with  those  matters  within  our 
county  limits.  And  whj^  should  not  the  legal  adviser  to  every 
corporation  be  competent  to  lay  the  matters  affecting  his  own 
city  or  town  before  any  duly-autliorised  authority  without 
the  interviewing  of  queen's  counsels,  however  eminent.  1 
have  never  heard  of  one  of  these  gentlemen  failing  to  take 
up  his  rotainin?  fee,  but  have  known  them  to  fail  when  the 
case  came  on.  If  this  reform  could  be  accomplished,  thou- 
sands of  pounds  would  be  saved  to  the  long-suffering  rate- 
payers of  this  country.  In  closing,  may  1  express  the  hope 
that  every  municipal  authority  represented  at  this  conference 
may  experience  in  the  coming  years  such  improved  health 
conditions  as  shall  make  life  worth  living  in  all  our  great 
cities  and  towns. 

LABOURKRS'  DWELLINGS  IN  BELFAST. 

After  a  vote  of  thanks  had  l)00n  accorded  to  the  chairman 
for  his  address  an  able  paper  on  "  Workmen's  Dwellings  in 
Belfast  "  was  read  by  Mr,  Jamks  Mdnce,  a.m.i.c.k.  (Belfast). 

In  the  year  18tri,  said  Mr.  jMunce,  the  corporation  obtained 
"an  Act  for  the  Improvement  of  the  Borough  of  lielfast," 
under  which  many  old  lanes  and  courts  were  cleared  away, 
and  several  miles  of  streets,  70  ft.  and  80  fl.  wide,  const riioted. 
The  buildings  erected  in  these  are  chielly  warehouses  and 
offices.  This  Act  condemned  collar  dwellings  unless  provided 
with  a  window  and  lire-place,  and  prevented  the  construction 
of  new  cellar  or  other  dwellings  unless  as  above,  and  also 
with  a  yard  not  less  than  K;  ft.  in  depth  from  the  rear  of 
wall  of  such  dwelling,  the  levels  of  the  floor  to  bo  raised  to  a 
height  to  permit  jiroper  drainage,  and  in  case  of  new  houses 
to  be  at  least  liin,  above  the  footway.  Heights  of  ceilings 
were  lixed  at  a  minimum  of  8  ft.,  except  in  the  uppermost 
storey,  where  they  may  bo  7ft.  Gin.  No  dwellings  to  be 
erected  in  courts  loss  than  20  ft.  in  width,  except  with  the 
special  consent  of  the  corporation.  Many  other  provisions 
contained  in  it  are  of  great  use  to-day,  and  have  not  been 
oxcellad  by  the  most  recent  legislation. 

At  that  time  the  p')pulation  of  Hulfast  was  about  78,(XK), 
ami  the  staplu  trade  linen  manufacture.  An  unfortunate 
chancery  suit  arose  out  of  the  purchase  of  a  large  area  of 
property  whereon  the  market.'*,  Ac,  are  now  placed,  and  in- 
terfered with  the  progress  of  the  town  for  some  years.  This 
w»8  settled  by  an  indemnity  Act  in  1864,  and  trade  began  to 


revive  aboat  the  same  time,  caueinf;  such  a  demand  for 
dwelling  bouses  (the  population  having  increased  to  about 
l-iS.UtXJ)  that  the  corporation  obtained  an  .\ct  in  1865 
separating  the  town  from  the  county  for  certain  pur|>o6CB, 
notably  street  repairs,  Ac,  making  it  penal  to  commence  a 
new  street  or  house  wilhont  first  having  the  plans  thereof 
approved  by  the  Burvoyor. 

f)ne  omission  in  this  Act  was  provision  for  back  streets  or 
lanes  as  a  means  of  access  to  the  rear  of  houses.  It  lixed  the 
minimum  width  of  a  new  street  at  HO  ft.,  and  gave  the  cor- 
jioralion  power  to  require  them  of  any  width  up  to  70  ft. 
Many  miles  of  streets  were  laid  out  30  ft.  and  3o  ft.  wide,  the 
land  devoted  to  the  buildings  being  only  30  ft.  deep.  Of  this 
at  least  10  ft.  were  allocated  to  the  yards,  and  the  remainder 
to  the  houses.  The  kind  of  house  erected  in  snch  streets 
consisted  of  a  kitchen  on  tlie  ground  floor,  with  a  scullery 
under  the  stair,  and  two  rooms  above.  .\  privy  and  open  ash- 
pit ill  the  yard.  The  smallest  of  these  houses  had  11  ft. 
frontage  and  was  18  ft.  deep.  Those  houses,  however, 
were  found  so  small,  that  very  soon  an  additional  foot  of 
frontage  was  given,  and  the  scullery  was  enlarged.  Gradually 
the  size  increased,  and  wider  Btreets  were  asked  for  in  some 
cases ;  so  that  an  owner  in  laying  out  his  property  had  to 
make  some  streets  3.'5  ft.  and  40  ft.  wide,  and  in  the  better-class 
districts,  or  where  trafhc  was  likely  to  increase,  even  wider 
than  this. 

In  1878  an  Act  amending  the  previons  Act  was  obtained. 
It  gave  power  to  insist  on  cross  streets  being  laid  out  not 
more  than  200  yards  apart;  on  back  passages  not  exceed- 
ing 9  ft.  in  width  to  all  new  streets  ;  and  dealt  with  the 
ventilation  and  sanitary  matters  up  to  date.  At  once  its 
effects  were  seen.  The  land  devoted  to  houses  became 
greater  in  depth,  areas  began  to  be  left  in  front,  so  that 
houses  were  not  close  to  the  street,  and  streets  of  30  ft.  in 
width  had  from  40  ft.  to  4.5  ft.,  and  even  .50  ft.,  between  the 
buildings.  The  water  commissioners  having  a  better  sup- 
ply of  water,  water-closets  became  the  rule  and  privies  the 
exception,  until  now  a  privy  is  not  even  proposed.  The 
Pnblic  Health  Department  is  gradually  but  surely  getting  all 
privies  converted  into  water-closets,  and  where  privies  are 
allowed  to  remain  for  the  present  they  are  reconstructed 
on  the  latest  ideas,  with  ashpits  so  arranged  that  the  ex- 
creta is  covered  by  the  deposit  of  ashes  or  other  dust. 

Building  land  is  either  leased  for  ever  at  a  rental  per 
annum  or  for  very  long  terms,  such  as  1,000,  10,000,  or  more 
years.  The  rent  of  land  varies  from  £20  per  acre  upwards. 
The  usual  course  is  for  an  owner  to  take  a  lease  from  the 
head  landlord  of  a  number  of  acres  at  a  rent  per  acre,  lay  it 
out  in  streets,  and  having  either  wholly  or  partially  made 
them,  let  off  the  frontages  at  a  price  per  foot  per  annum.  The 
usual  price  now  with  streets  made  is  from  3s.  per  foot  up- 
wards, according  to  the  width  of  street.  The  lessor  lakes  all 
responsibility  for  the  streets,  undertaking  to  make  and 
maintain  them  until  they  are  adopted  by  the  corporation, 
which  is  done  as  a  matter  of  course  when  they  have  been 
completed  to  the  satisfaction  of  the  surveyor  and  main- 
tained in  good  order  for  twelve  months.  In  this  way  the 
ground  rent  of  a  12-ft.  house  is  from  36s.  per  annnm  up- 
wards, and  so  on  .according  to  the  frontage. 

It  is  usual  to  collect  the  workers'  house  rents  weekly. 
Competition  has  been  so  very  keen  that  the  houses  are  now 
fitted  with  blinds,  gas  fittings,  &c.,  and  many  with  baths,  and 
indeed  every  inducement  is  offered  to  incoming  tenants. 
This  month  a  plan  for  houses  was  approved  in  which  it  is 
proposed  to  provide  hot  water  to  the  scullery  of  small  houses. 
()wing  to  the  increase  of  population,  the  demand  seems  not 
to  wane,  and  almost  1,500  such  houses  are  bnilt  each  year. 
The  other  day  40  acres  of  land  were  taken  by  one  firm  to 
develop  in  this  way.  The  tramway  company  are  pushing 
their  lines  out  to  the  country  in  all  directions,  and  the  build- 
ings are  following,  owing  to  tho  cheap  fares  and  ready  access 
to  places  of  employment.  The  class  of  houses  erected  is 
suitable  to  the  workers  who  are  compelled  to  live  in  tho 
neighbourhood,  and  one  can  easily  tell  by  the  houses  whether 
the  occupants  are  engaged  in  shipbuilding,  or  linen  manufac- 
ture with  its  varioua  branches,  or  other  industry.  One  feature 
in  Belfast  is  that  every  family  has  its  own  house,  the  census 
of  1891  giving  tho  following  table:  42,240  houses  occupied 
by  one  family  each,  3,745  by  two  families  each,  275  by  three 
families  each,  eighty-six  by  four  families  each,  sixteen  by 
live  families  each,  nine  by  six  families  each,  two  by  seven 
families  each,  one  barrack  occupied  by  sixteen  families,  one 
workhouse  occujiied  by  eighty  families,  and  one  military 
barrack  occupied  by  1 13  families. 

The  number  of  persons  owning  their  own  house  is  in- 
creasing year  by  year  j  a  very  general  custom  being  to  pay 
£15  or  more  at  once,  and  so  much  per  month  for  ten  years, 
the  monthly  subscription  being  jusi  a  little  in  excess  of  the 
usual  rent.  Tho  density  of  populotion  in  the  newer  portions 
of  the  ciiy  may  bo  taken  n.i  fifty  houses  per  acre.  This  has 
boon  actually  measured,  and  as  the  population  is  -I'S  per 
house,  this  gives  240  persons  per  acre.  In  the  rase  of  filled 
sites  tho  wiiolo  area  cf  tho  buildings  and  yards  is  covered 
with  Portland  cement  concrete  (iin.  in  thickness,  but  no  such 
site  is  built  on  until  tho  medical  superintendent  officer 
of  health  first  approves  of  it  as  suitable,  Uecontly  owners 
have  m:ide  agreements  with  the  corporation  that  they  will 
not  seek  to  build  until  the  lapse  of  seven  years  from  tho 
completion  of  the  filling. 
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The  houses  are  bailt  of  good  bricks  and  mortar,  the  outer 
walls  9  in.  thick,  the  party  walls  4^  in.  with  chimney  breasts  ; 
oists,  T-in.  by  ]|-in.  spruce;  1-in.  redwood  flooring;  spruce 
i-afters  4iin.  by  IJin. ;  purlins,  7  iu.  by  3  in.,  covered  with 
slates.  The  joinery  is  of  yellow  pine.  The  exterior  is  faced 
with  red  perforated  bricks  as  a  rule,  but  in  a  few  cases 
cement  is  used  on  common  bricks.  Party  walls  are  carried 
up  to  slates,  but  not  through  except  in  cases  of  shops  adjoin- 
ing dwellings.  The  floors  of  kitchen,  yard,  &c.,  are  tiled, 
but  in  cases  where  concrete  is  insisted  on  over  yard  it  is 
usually  finished  to  form  the  yard  surface.  All  drains  are 
laid  falling  to  the  passage  in  rear.  A  house  will  not  be  ap- 
proved over  a  drain,  except  where  it  is  impossible  to  drain  it 
otherwise,  and  in  such  cases  the  drain  must  be  made  of  heavy 
cast-iron  water  pipe,  completely  surrounded  with  concrete. 
The  houses  have  few  architectural  pretentions,  but  are  neat 
and  comfortable. 

The  streets  have  footways  flagged  with  2-in.  Kilrush  or 
Caithness  flags,  or  2-in.  artificial  flags,  laid  on  a  bed  of  lime 
mortar,  granite  curbs,  granite  set  channels  1  yard  wide,  and 
macadam  centres  on  9  in.  of  blue  stone  pitching.  In  some 
cases  trees  have  been  planted,  but  streets  must  be  40  ft.  wide 
for  this,  with  lift,  footways  and  wide  areas  of  gardens  in 
front  of  .houses.  Gullies  are  placed  30  yards  apart  in  each 
channel.  Paved  crossings  of  granite  blocks  and  setts  are 
provided  at  street  ends  and  gateways.  The  back  streets  and 
passiges,  if  wide  enough  for  carts,  are  paved  with  pebbles 
on  9-in.  pitching;  passages  too  narrow  for  carts  are  flagged 
like  footways.  Lamps  are  provided  and  fixed  by  the  corpora- 
tion, and  are  placed  about  50  yards  apart,  on  each  side  of 
street  alternately.  The  streets  are  scavenged,  watered,  &c., 
by  the  corporation,  and  patrolled  by  the  Royal  Irish  Con- 
stabulary. The  Public  Health  Department  inspects  such 
houses  regularly,  and  also  cleans  the  ashpits  frequently. 

Working  men's  houses  in  Belfast  are  popularly  described 
in  two  classes — i.e.,  kitchen  houses  and  parlour  houses  ;  each 
of  these  has  various  grades,  and  the  rents  vary  from  25.  6d. 
to  3s.  9d.,  and  from  33.  6  J.  to  63.  for  parlour  houses.  Kitchen 
houses  have  a  kitchen  in  front,  with  a  small  room  behind 
looking  into  the  yard  which  is  sometimes  used  as  a  bed-room 
and  sometimes  as  a  sitting-room,  and  two  bed-rooms  upstairs. 
In  the  more  recent  houses  the  window  of  the  kitchen  pro- 
jects like  a  bay,  adding  to  the  area  and  cheerfulness  of  the 
kitchen.  Some  owners  omit  the  room,  and  give  the  whole 
ground  floor  as  a  living-room,  with  a  window  in  front  and 
rear.  The  floor  is  of  tiles,  and  the  walls  plastered  for  3  ft.  in 
height  with  Portland  cement.  There  are  cupboards  on  each 
side  of  tho  fireplace  and  useful  shelving  all  round,  The 
room  behind  has  a  wooden  floor,  with  plaster  walls  finished 
grey.  Sometimes  a  fireplace  is  put  in  this  room,  but  not 
often.  The  front  bed-room  upstairs  has  a  fireplace,  and  every 
j'oom  not  so  provided  has  a  ventilator  opening  to  the  outer 
air.  AH  windows  are  hung  to  open.  A  scullery  is  provided 
beside  the  small  room,  and  fitted  with  sink,  shelving,  &c. 

The  3-ard  is  tiled  or  concreted;  jjlain  water  closet  appa- 
ratus, with  3-gallon  flushing  cistern,  is  fixed  at  the  rear  of  the 
yard  in  a  building  which  also  contains  a  covered  and  venti- 
lated dust-bin,  the  walls  of  which  are  plastered  with  Portland 
cement,  and  the  floor  formed  of  cement  concrete  3  in.  above 
the  level  of  the  yard,  with  openings  to  permit  moisture  drain- 
ing out  on  the  yard  surface.  A  drain  from  the  water-closet 
joins  the  main  drain  in  the  back  passage.  A  yard  gully  con- 
nected to  the  sewer  in  the  passage  at  the  rear  carries  off 
surface  water.  These  ashpits  are  cleansed  by  the  Public 
Health  Department  from  the  lane  without  entering  the  yard. 
In  cases  like  the  foregoing  a  ventilator  with  grate  at  level  of 
surface  is  placed  at  the  uppjr  end  of  the  sewer  in  passage  ; 
and  a  disconnecting  trap  is  placed  before  its  junction  with  the 
street  sewer,  and  inspection  chambers  are  fixed  every  60  ft. 
and  position  marked  on  wall. 

In  the  case  of  long  lanes,  intermediate  ventilators  are  con- 
structed.    The  drain  iu  the   passage  is  9  in.  in  diameter  at 
least,  laid    with   a  fall   of   not  less  than  1  in  100,  while  the 
house  drains  are  laid  with  a  fall  of  not  less  than  1  in  60.  For 
Bome  years  the  house   drains  have  been  jointed  iu  Portland 
cement,  while  the  main  drains  are  jointed  in  puddle  clay  in 
the  manner  recommended  by  Mr.  Roanthwaite  in  his  paper 
read  at  the  Newcastle  congress.      The  water  supply  being 
constant,  is  brought   direct  from  the  main  into  the  scullery, 
with  a  branch  leading   to  the  water-closet,  the  only  cistern 
being  the  flushing  cistern  in  the  water-closet.     Gas  is  laid  on 
to  each  house,  and  one  light  provided  in  each  room.     Penny- 
in-the-slot  meters   are   largely   used   in  houses  of  this  sort. 
Parlour   houses    are   fitted    up   rather   better   than    kitchen 
houses,  and  with  the  exception  of  the  sizes  of  the  rooms  and 
lioights  of  the  ceilings  are  much  on  the  same  plan  as  houses 
letting  up  to  £.50  a  year.      These  houses  are  sometimes  made 
two  and  a  half  storeys  in  height,  and  have  in  most  cases  a 
little  area  from  5  ft.  upwards  in  front  of  the  liouee,  enclosed 
with  railings;  the  smaller  areas  being  I.Tid  with  concrete  and 
the  larger  either  with  coloured  gravel  or  cultivated  as  flower 
gardens.     These  louses  are   now   in    the   majority  of  cases 
fitted  with  a  small  bath,  which  is  a  great  luxury  to  the  cleanly 
working  man.     They  have  tiled  hearths  and   marble  or  en- 
amelled slate  mantle  piecis. 

To  sum  up,  working  nien's  dwellings  in  Belfast  are  rented 
as  follows  :  A  house  containing  three  rooms,  provided  with  a 
yard  of  100  eqnare  feet  open  space  and  supplied  with  water, 
blinds  and  gaj  fittings,  is  obtained  for  33. 9d.  per  week  free  of 


all  rates  and  taxes.  It  should  be  stated  that  the  rates  in  Bel- 
fast are  collected  by  three  authorities — poor's  rate  by  the 
board  of  guardians,  water  rate  by  the  Belfast  City  and 
District  Water  Commissioners,  municipal  rates  by  the  corpora- 
tion. In  the  case  of  the  latter  the  rates  on  houses  of  £8 
valuation  and  under  are  payable  by  the  landlords,  to  whom  a 
discount  of  25  per  cent,  is  given  if  the  rates  are  paid  within 
one  month  of  being  struck.  This  has  the  effect  of  bringing  in 
a  large  amount  of  money  in  the  early  part  of  the  year.  Some 
years  ago  houses  of  15  ft.  frontage  were  built  in  a  street  40  ft. 
wide  and  sent  back  10  ft.  They  were  provided  with  bath, 
hot  and  cold  water,  internal  water-closet,  ic;  353.  per  month, 
free  of  all  rates  except  water,  was  readily  given,  and  they 
have  never  been  unoccupied.  These  houses  contain  on  the 
ground  floor,  parlour  with  bay  window,  kitchen,  scullery  and 
pantry;  on  upper  floors,  drawing-room  and  bed-room,  with 
two  attic  and  dormar  windows. 

It  may  be  interesting  to  say  that  the  Local  Government 
Board  have  not  required  the  corporation  to  erect  any  houses 
instead  of  those  removed  under  the.\rtisans'  Dwelling  Actor 
the  Housing  of  the  Working  Classes  Act.  In  one  case  under 
the  former  the  corporation  took  a  site  suSiciently  distant 
from  t  he  condemned  area,  and  having  laid  out  streets  thereon 
leased  the  land  with  a  covenant  to  build  houses  similar  to  a 
plan  prepared  by  the  surveyor  and  approved  by  the  Local 
Government  Board.  This  land  was  all  taken  np  and  the 
houses  erected  in  a  very  short  time.  The  head  rents  were 
afterwards  sold  as  usual.  In  one  scheme  under  the  latter 
Act  the  corporation  were  not  asked  to  provide  any  houses  for 
those  displaced,  as  it  was  shown  at  the  inquiry  that  ample 
house  accommodation  was  obtainable  within  a  mile  of  the 
site.  These  have  all  been  taken  up  and  the  houses  erected  by 
lessees. 

Owing  to  its  situation  there  are  exceptional  facilities  for 
the  purchase  of  materials  cheaply  in  Belfast,  as  shown  by 
the  accompanying  table  :  1,  bricks,  30s.  per  1,000  delivered  ;  2, 
London  and  Portland  cement,  3O3.  per  ton;  3,  lime  (local), 
13s.  6d.  per  ton ;  4,  sand.  Is.  6d.  to  3s.  per  ton ;  5,  spruce, 
12  in.  by  9  in.  by  3  in.,  2s.  each  ;  6,  redwood  flooring,  10s.  per 
square;  7,  yellow  pine,  2s.  to  2s.  3d.  per  cubic  foot;  8,  slates, 
853.  to  95s.  per  ton  (formerly  much  less) ;  (a)  labonrers, 
16s.  6d.  to  17s.  6d.  per  week;  (6)  bricklayers — per  hour;  (r) 
carpenters — per  hour  ;  (d)  plasterers — per  hour. 

DISCUSSION. 

The  paper  was  followed  by  an  interesting  discussion,  in 
the  course  of  which  several  speakers  expressed  the  opinion 
that  Belfast  had  succeeded  in  solving  the  problem  of  how  to 
house  the  poorer  population. 

Dr.  T.  Gordon  Beveridue  (Aberdeen)  said  that  the 
Aberdeen  Corporation  had  experienced  a  difficulty  under 
the  various  Acts  for  the  erection  of  artisans'  dwellings,  which 
required  the  repayment  of  loans  in  thirty  years,  as  public 
opinion  in  Aberdeen  would  not  allow  the  corporation  to  build 
artisans'  dwellings  with  any  other  material  than  granite.  If 
they  built  the  dwellings  of  granite  they  found  a  great  diffi- 
culty in  fixing  the  rent  so  low  as  to  meet  the  reqtiirements  of 
the  tenants.  He  advocated  the  erection  of  artisans'  dwellings 
a  little  way  from  the  centres  of  industi'y. 

Mr.  Jame.s  Wilson  (Leeds)  claimed  that  immense  improve- 
ment had  been  made  in  the  erection  of  back-to-back  houses 
in  Leeds,  and  if  the  members  of  the  congress  would  visit 
some  of  the  newer  back-to-back  houses  they  would  find  that 
they  were  not  of  the  bad  character  generally  represented. 

In  replying,  Mr.  Munce  said  that  if  Mr.  Wilson  were  to 
visit  the  artisan  dwellings  in  Belfast  he  would  soon  alter  his 
opinions  with  regard  to  back-to-back  houses.  Back-to-back 
houses  were  relics  of  the  last  century,  and  how  they  could 
be  properly  ventilated  passed  his  comprehension.  He  had 
really  written  his  paper  with  a  faint  hope  of  shaming  the 
Leeds  people  into  abandoning  back-to-back  honses.  One 
gentleman,  he  said,  had  spoken  about  insanitary  areas  not 
always  paying  for  (hemselves.  They,  in  Belfast,  had  not 
made  every  insanitary  area  pay  for  itself,  but  they  had  made 
some  of  the  insanitary*  areas  pay  far  more  than  their  cost. 

The  Preside.nt  asked  those  who  had  applauded  Mr.  Munce 
to  allow  for  the  fact  that  the  building  of  back-to-back  honses 
in  Leeds  was  an  old  practice,  of  which  it  was  not  easy  to  get 
rid.  The  modern  back-to-back  dwelling  in  Leeds  was  fairly 
healthy  and  a  great  improvement  upon  the  old  style  of  such 
houses. 

THE  FORCE  OF  EXAMPLE. 

Mr.  T.  Pitney  Aston  then  read  a  paper  on  "  The  Influence 
and  Example  of  Large  Towns  on  the  Sanitary  Progress  of 
their  Small  Neighbours."  He  drew  the  attention  of  the 
larger  cities  and  towns  to  their  responsibilities  as  to  sanitary 
progress  in  their  neighbouring  areas  governed  by  smaller 
representative  authorities.  In  his  own  district,  Eccleshill, 
the  first  question  put  in  relation  to  ei-ery  sanitary  reform  was, 
invariably,  what  do  (hey  de  in  Bradford  and  in  Leeds?  and 
it  had  been  his  unfortunate  lot  in  almost  every  item  of  sani- 
tary progress  to  have  had  the  inertia  of  the  large  Yorkshire 
towns  as  his  chief  obstacle.  As  regards  notification  of  infec- 
tious diseases,  so  far  back  as  1874  he  advised  tho  Eccleshill 
Local  Board  of  Health  to  institute  a  system  of  notification, 
and  succeeded  in  getting  the  consent  of  the  authority  to  ar- 
range witli  the  medical  practitioners  to  notify  cases  of  in- 
fections disease.  At  that  time  no  other  town  in  Yorkshire, 
or,  as  far  as  he  knew  in  the  country,  had  any  arrangement 
for  systematically   notifying  infectious  diseases.     In   1881 
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iiradford.  however,  obtained  a  private  Act  for  the  compai- 
sory  notifying  of  certain  infections  discaseB,  and  very  soon 
public  opinion  was  educated  tu  acquiesce  in  the  principle  for 
Eccleshill.  Some  years  aRo  it  liappeiied  that  he  had  to  oon- 
demn  the  drainage  arrangements  of  their  public  elementary 
schools,  where  the  most  abominable  insanitary  arrangements 
obtained.  The  sanitary  authority  gave  the  school  board 
notice  to  put  the  sclmols  in  a  proper  sanitary  condition  by 
ma.;ing  the  drains  of  watertight  joints  and  disconnecting 
them  from  the  main  sewers,  and  to  disconnect  all  fall  pipes. 
The  result  was  that  the  school  hoard  visited  the  Bradford  and 
Leeds  board  schools,  and  afterwards  issued  an  address  stating 
that  the  sanitary  methods  being  introduced  into  Kccloshill 
were  all  new-fangled  fads  of  his,  which  were  not  sanctioned 
by  the  regulations  of  such  largo  sanitary  authorities  as  those 
of  Leeds  and  Bradford.  AVhat  he  said  as  to  these  and  other 
matters  at  Eccleshill  applied  to  other  smaller  towns  in  the 
neighbourhood  of  the  larger  towns. 

RURAL  SANITARY  ADMINISTRATION'. 

Mr.  GoiiKRKV  Caejkr,  m.r  i.r.,  then  read  a  paper  with  the 
above  title.  The  author  prefaced  liisremarks  by  drawing  atten- 
tion to  the  benefit  which  had  accrued  from  the  etlicicnt  work- 
ing of  the  Public  Health  Acts  in  our  large  cities  and  towns. 
The  death  rates  had  steadily  diminished,  grave  insanitary 
conditions  had  been  rectified,  and  the  medical  otfieors,  backed 
up  by  an  efficient  subordinate  staff,  were  always  available 
and  willing  to  investigate  every  case  of  zymotic  disease,  and 
take  all  available  measures  for  safeguarding  the  public  health. 
These  officers  were  a  body  of  gentlemen  specially  qualified, 
both  by  intrinsic  merit,  professional  attainments  and  the 
possession  of  diplomas  in  public  health,  for  the  duties  they 
were  called  upon  to  perform,  and  they  were  under  an  obliga- 
tion to  give  their  whole  time  and  attention  to  the  work.  But 
elsewhere  in  the  country  things  were  different.  -Vll  areas 
which  were  not  included  within  the  jurisdiction  of  the  nearest 
urban  authorities  were  constituted  into  raral  sanitary  dis- 
tricts. These  were  presided  over  by  the  district  councils, 
who  apfointed  medical  officers  of  health  and  sanitary  in- 
spectors for  their  respective  localities.  In  Public  Health  Acts 
many  powers  were  left  optional,  to  be  exercised  or  not  at 
the  discretion  of  the  local  governing  bodies.  Much  more 
apathy  eiisted  in  the  rural  councils  than  in  the  case  of  the 
urban  ones  on  all  that  concerned  hygiene.  Therefore  the 
optional  powers  which  Parliament  had  granted  to  all  were 
allowed  to  lie  dormant  in  country  districts.  A  minimum  of 
power  was  given  to  the  medical  officer.  He  was  appointed 
by  and  a  servant  of  the  council,  liable  to  have  bis  recom- 
mendations negatived  at  any  time,  and  (as  in  a  recent  case 
near  here)  liable  also  to  be  threatened  with  dismissal  if  he 
go  counter  to  the  views  of  his  employers.  For  his  services 
he  is  remunerated  at  the  rate  of  from  £15  to  £30  a  year,  and 
is  therefore,  of  course,  engaged  in  private  practice. 

The  insanitary  condition  of  country  districts  in  general 
was  then  gone  into  in  detail,  and  instances  were  given  of 
whole  villages  where  the  sewage  passed  straight  on  to  the 
land  ;  where  no  powers  were  adopted  by  the  health  authori- 
ties to  empty  cesspools,  clear  ashpits,  or  afford  a  proper 
supply  of  pure  drinking  water.  Any  request  on  behalf  of  an 
individual  householder  for  attention  was  met  by  a  direct 
uon  possumtis,  and  he  was  told  either  to  do  it  himself  or  make 
his  landlord  abate  the  nuisance.  The  drinking  water  was 
often  from  private  wells  whose  gathering  ground  was  in  close 
proximity  or  actually  beneath  the  soil  upon  which  the  sewage 
ran  ;  and  detailed  chemical  analyses  were  given  of  water 
now  in  use  for  such  purposes,  which  revealeti  a  composition 
of  but  slightly  diluted  sewage.  These  people  were  drinking 
this  water  fifteen  years  ago,  and  they  are  drinking  it  now. 
The  children  in  these  districts  do  not  thrive  well,  and  suffer 
from  sickness,  diarrhcea  and  enlarged  tonsils.  Instances 
were  given  and  actually  inspected  by  the  speaker  where  ash- 
pit refuse,  in  a  state  of  offensive  decomposition,  was  carted 
on  to  the  by-lanes  by  iho  poorer  inhabitants  and  left,  owing 
to  the  statement  they  received  that  there  were  no  powers  in 
that  district  for  its  removal  by  tlie  authorities.  No  system- 
atic inspections  were  made  to  investigate  or  find  out  nuisances, 
as  is  distinctly  stipulated  by  the  Healths  Acts,  and  the  water 
with  which  the  dairy  milk  cans  are  washed  was  often  grossly 
polluted,  and  the  state  of  the  farm  premises  in  a  neglected 
and  unhealthy  condition.  It  was  impossible  that  solid  ad- 
vance could  be  made  except  by  a  far-reaching  reform  in 
these  matters.  It  is  now  well  understood  that  consumption 
is  not  hereditary,  it  is  always  acquired,  and  the  u3nal  source 
of  infection  is  milk  and  the  use  of  tuberculous  meat.  Diph- 
tlieria  and  scarlet  fever  are  spread  by  the  milk  of  infected 
cattle,  yet  no  proper  supervision  over  dairies  or  milch  cows  is 
carried  out. 

The  position  of  things  in  the  small  town  of,  say,  ...in  i,. 
10,000  inhabitants  is  but  little  better,  and  sanitary  adminis- 
tration there  is  not  much  more  than  a  form  and  the  drawing 
up  of  statistics.  It  is  true  that  the  Institution  of  Medical 
Officers  to  the  County  Councils  has  been  of  incalculable  ser- 
vice. They  are  highly  specialised  exports  who  are  .giving 
their  full  time  and  ability  to  the  public  welfare.  We  hear  of 
them  everywhere,  condomning  a  water  supply  here,  a  sowngo 
etUuent  there,  or  devising  means  for  the  purification  of  our 
streams.  But  they  cannot  be  ubiquitous,  and  they  require 
skilled  help  to  further  their  aims.  He  would  suggest  the 
active  advocacy  of  the  following  recommendations  ; — 


1.  The  institution  of  a  Minister  of  Public  Health. 

2.  That  every  medical  officer  of  health  shall  possess  a 
special  diploma,  in  addition  to  his  medical  degrees,  and  shall 
not  be  engaged  in  private  practice. 

3.  That  the  present  small  and  numerous  rural  sanitary  dis- 
tricts be  linked  up  into  larger  areas,  on  the  basis  of  oar  Parlia- 
mentary electoral  districts. 

■1.  That  each  such  area  shall  be  administered  by  a  medical 
officer,  who  shall  confine  himself  to  such  duties  only.  He 
should  bo  responsible  for  the  general  sanitary  administration 
of  his  district,  for  vaccination  (which  at  present  is  grossly 
neglected  by  the  guardians),  for  drainage,  for  purity  of  water 
supply,  and  should  have  notified  to  him  all  cases  of  zymotic 
disease.  The  supervision  of  foods  and  analysis  of  milk, 
butter,  &c.,  would  naturally  fall  to  the  sanitary  inspector  and 
county  analyst. 

5.  That  the  health  officers  be  appointed  by  the  central 
authorities,  guided  by  the  Government  medical  officer  now 
in  London.  To  these,  and  to  the  officers  to  the  county  coun- 
cils, the  district  ones  should  be  alone  responsible  for  the 
fulfilment  of  these  trusts. 

6.  The  optional  clause  in  the  Public  Health  Acts  would  be 
rendered  of  no  effect,  for  the  jurisdiction  of  local  governing 
bodies  would  be  abolished.  The  administration  of  laws  in 
accordance  with  the  dictates  of  the  fundamental  principles  of 
health  is  not  a  matter  for  the  opinion  of  men  quite  ignorant, 
by  the  absence  of  scientific  education,  of  the  elements  of 
sanitary  science.  No  Health  Act  yet  passed  comes  up  to  the 
bare  necessity  of  the  situation,  and  to  render  its  application 
optional  is  to  insure  its  failure. 

7.  It  should  be  illegal  for  any  house  to  be  let  to  a  fresh 
tenant,  or  new  house  taken  possession  of,  until  the  owner  has 
received  a  fresh  certificate  from  the  district  medical  officer 
certifying  as  to  its  sanitary  condition  and  its  fitness  for  occu- 
pation. 

Both  the  foregoing  papers  were  discussed  together,  but 
the  discussion  consisted  chiefly  of  replies  by  representatives 
of  Leeds  and  Bradford  to  the  strictures  of  Mr.  Aston  and 
jocular  references  to  "  the  model  village  "  of  Eccleshill. 

THE  LESSONS  OF  DRAIN-TESTING. 

Dr.  J.  Spottiswoodk  Ca.mekon,  medical  officer  of  Leeds, 
read  the  next  paper,  which  was  entitled  "Drain-testing: 
Some  Facts  revealed  by  Testing  the  Drains,  of  1,121  Houses 
in  which  Typhoid  and  Diphtheritic  Disease  was  thought  to  be 
present." 

The  first  part  of  the  paper  was  devoted  to  an  explanation 
of  the  conditions  under  which  the  results  were  obtained,  and 
it  was  pointed  out  that  until  recently  the  material  accumu- 
lated was  less  valuable  than  it  might  have  been,  owing 
(1)  to  possible  unintentional  selection  of  houses  occupied 
by  the  poorer  inhabitants  through  imperfect  acquaint- 
ance «-ith  the  districts  in  which  these  diseases  exist, 
and  (2)  to  the  incompleteness  of  the  methods  of  exami- 
nation, through  want  of  time  and  the  smallness  of  the 
staff.  It  has  been  the  habit  for  many  years  in  Leeds  that 
the  ward  inspector  shall  make  a  special  examination  of 
any  house  in  which  disease  of  a  zymotic  character  is  known 
to  have  been  present.  Formerly  they  had  contented  them- 
selves with  the  ordinary  ocular  and,  if  necessary  manual, 
examinations,  reserving  the  application  of  drain  tests  for 
such  houses  as  manifested  more  or  less  visible  defects,  or 
where  the  persistence  of  infective  disease  suggested  their 
desirability.  Since  an  early  date  in  1894  it  has  been  the  prac- 
tice to  supplement  the  ordinary  examination  by  testing  the 
drains  in  every  case  of  typhoid,  diphtheria  and  membranous 
croup  reported,  requiring  a  written  report  of  the  result  on  a 
special  form.  Thus,  from  early  in  1894  to  the  end  of  1896, 
they  had  specially  tested  1,121  houses  in  which  typhoid  or 
diphtheria  was  supposed  to  have  occurred. 

The  results  were  thus  summarised  by  Dr.  Cameron  :  1, 
Nearly  one-third  of  the  1,121  houses  were  in  aerial  commu- 
nication with  their  drains;  2,  this  fault  was  more  than 
twice  as  common  where  disconnection  of  wastes  had  not  been 
carried  out — namely,  as  forty-three  in  the  non-severed  to 
sixteen  in  those  "cut-off;"  3,  neglecting  disconnection,  a 
water-closet  inside  the  divelling  increased  by  four-sevenths 
the  chances  of  the  entrances  of  drain  air,  raising  the  faulty 
proportion  from  28  to  -19  per  cent.;  4,  where  severance  of 
other  wastes  was  effected  the  risk  of  direct  at'rial  connec- 
tion with  the  sower  increased  from  12  per  cent,  in  houses 
with  closets  outside  the  dwelling  to  40  per  cent,  where  th^- 
were  inside  ;  5,  where,  on  the  other  hand,  drain  severance 
was  incomplete  the  risk  was  greater,  whatever  kind  of 
closet  was  in  use,  but  rose  from  II  per  cent,  in  those  ivit'iaut 
to  (38  per  cent,  in  those  u  if'i  an  inside  convenience. 

A  table  appended  to  the  paper  gave  the  following  results : 
Percentage  of  houses  in  aerial  connection  with  their  drains 
where:  1,  Wastes  were  severed  and  closet  outside.  lV6j  2, 
wastes  not  severed,  but  closet  inside,  4r5  ;  3,  wastes  severed, 
but  closet  inside,  402  j  4,  wastes  not  severed,  closets  inside, 
ti7o 

These  results.  Dr.  Cameron  thought,  might  perhaps  warrant 
some  of  the  following  conclusions:  1,  .\s,  even  in  houses  free 
from  the  special  dangers  dno  to  the  presence  of  a  watoi- 
oloBOt  within  the  dwelling  !»nd  further  protected  by  the 
disconnection  of  all  other  waste  pipes,  drain-testing  revealed 
serious  defects  in  nearly  12  per  cent,  of  thos  •  tested,  it  is 
obvious  that  there  should  be  a  regular  systematic  and  poriotli- 
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cal  testing  of  all  house  drains;  2,  this  periodical  examina- 
tion by  tests  should  be  three  times  as  frequent  where,  though 
free  from  the  special  dangers  attending  the  inside  closet,  the 
other  waste  pipes  are  not  "  cut  off  "  outside  the  house  ;  3, 
it  should  also  be  three  times  as  frequent  where,  though  all 
other  wastes  are  disconnected,  there  is  a  water-closet  within 
or  beneath  the  dwelling;  4,  it  should  be  six  times  as  fre- 
quent where  there  is  the  do'ible  danger  of  an  inside  water- 
closet  and  undisconnected  house  waste. 

In  the  discussion  which  followed,  llr.  E.  G.  Mawbev,  city 
engineer  of  Leicester,  said  that  the  most  important  question 
was  the  employment  of  a  sufficient  staff  of  inspectors,  so  as 
to  ensure  the  drains  being  properly  constructed  in  the  first 
place  and  to  avoid  the  necessity  for  the  after  discovery  of  so 
many  defects. 

TRE  MUNICH   ABATTOIR  AND  MARKET. 

In  the  next  paper  Dr.  C.  Childs  described  the  Munich 
slaughter-house  and  cattle  market.  The  buildings,  which  are 
in  railway  communication  with  the  chief  central  station, 
cover,  with  tlieir  enclosing  wall, about  25  acres,  the  provision 
having  bi-en  made  for  future  extension.  For  the  slaughter- 
ing of  different  animals  si.x  halls  are  provided  in  pai'allel  lines, 
separated  from  one  another  by  roadways  about  50  ft.  wide. 
Three  of  these  halls  are  for  the  slaughter  of  large  cattle. 
Each  consists  of  two  parts,  about  46  j'ards  long  and  16  yards 
broad,  separated  from  one  another  by  gangways  about  20  ft. 
wide.  Each  hall  contains  eighty  slaughter-places,  and  is 
fitted  with  appliances  convenient  for  slaughtering,  dressing, 
cleansing,  flushing,  &c.  Air  is  freely  admitted  by  numerous 
openings.  Direct  sunlight  is  excluded  by  jalousies  made  of 
upright  iron  plates,  fixed  outside  the  windows  in  such  a  way 
that  they  can  be  adjusted  for  this  purpose  according  to  the 
position  of  the  sun.  Tlie  two  halls  for  slaughter  of  small 
cattle  are  similar  in  size  and  construction.  That  for  swine 
differs  by  being  abont20ft.  wider,  and  has  special  appliances 
on  a  large  scale  for  scalding  and  scraping  the  carcases. 
Smaller  buildings  are  provided  for  the  slaughter  and  examina- 
tion of  diseased  animals  and  for  the  slaughter  of  horses  (in  a 
separate  hall),  for  the  oolbctinn  and  removal  of  dung,  for 
quarantine  stalls,  for  skin  and  suet  chambers,  for  the  collec- 
tion of  blood,  for  the  cleansing  and  scalding  of  stomachs,  in- 


testines, &c.,  for  the  stalling  and  preparation  of  animals 
which  are  about  to  be  shaughtered,  and  for  management  and 
finance  of5ces,  with  dwelling-rooms  for  some  of  the  officials. 
The  cattle  market  occupies  about  Hi  acres,  and  provides  for 
the  stalling,  feeding  and  watering  of  the  animals.  It  con- 
sists of  two  large  market  halls  for  large  animals,  two  smaller 
halls,  containing  stalls  for  those  large  animals  which  are 
ready  for  slaughter,  a  large  market  hall  for  living  swine  and 
calves,  a  large  market  hall  for  living  and  for  slaughtered 
calves  and  swine,  a  central  weighing-horse,  a  restaurant,  and 
stabling  and  carriage-houses. 

The  population  of  Munich  in  1878,  when  the  slaughter- 
house and  cattle  market  were  opened,  was  a  little  over 
200,000 ;  at  present  it  is  (like  that  of  Leeds)  about  400,000. 

WHO  SHOULD  PAT  f OR  MANURE  REMOVAL  ? 
In  the  remaining  paper  of  the  section  Dr.  John  F.  J. 
Stkes,  medical  officer  of  St.  Pancras,  asked  "  Ought  manure 
and  stable  and  cowshed  litter  to  be  collected  at  public  or 
private  expense  ?  "  There  was,  he  said,  difficulty  in  London 
in  obtaining  the  removal  of  manure  during  July  and  August 
It  was  then  it  accumulated  and  gave  rise  to  nuisance.  The 
owners,  under  pressure  of  the  sanitary  autliorities  and  find- 
ing removal  could  only  be  secured  at  increased  cost,  en- 
deavoured to  throw  upon  these  authorities  the  onus  of  remov- 
ing this  manure  at  the  public  expense.  Dividing  the  refuse 
produced  by  the  communitesinto  soiled  waters,  excreta,  road 
sweepings,  domestic  refuse,  manure  and  trade  refuse,  the  first 
four — which  the  whole  community  helped  to  produce  more 
or  less  equally — were  collected  and  removed  at  public  expense 
and  in  the  benefits  of  this  the  whole  community  shared.  But 
with  regard  to  manure  and  trade  refnse,  the  whole  community 
were  not  producers,  and  it  was  a  question  of  policy  for  the 
whole  community  to  express  its  opinion  at  election  time  as  to 
whether  it  would  be  willing  to  bear  the  burden  and  expense 
of  removing  the  manure,  and  perhaps  also  the  trade  refuse,  of 
those  members  of  the  community  who  produced  them  and 
derived  profit  or  pleasure  from  I  heir  production.  The  medical 
officer  of  health  of  the  county  of  London  was  now  making  an 
inquiry  into  the  matter  on  behalf  of  his  council,  but  it  would 
be  of  great  utility  to  hear  the  opinions  of  the  congress. 


CONFERENCE    OF   MEDICAL   OFFICERS   OF   HEALTH. 


The  medical  officers  met  in  the  School  Board  offices,  under 
the  presidency  of  Edward  Seaton,  m.d.,  f.r.c.p.  The  vice- 
presidents  were  E.  W.  Hope,  D.sc  ,  m.d.,  J.  R.  Kaye,  M.n., 
Harvey  Littlejohn,  M.n.,  B.sc,  J.  Wright  Mason,  m.b.,  J.  B. 
Russell,  B.A.,  LL.D.,  MP.,  Henry  Whitaker,  m.d.,  m.r.c.s.,  J. 
Mitchell  Wilson,  m.d.,  and  H.  de  C.  Woodcock,  m.r.c.s.,  L.R.c.r.; 
the  secretaries,  E.  G.  Annis,  m.r.c.s.,  l.r.c.i'.  (Huddorsfield), 
and  W.  L.  Hunter,  M.D.  (Pudsey) ;  and  the  recording  secre- 
tary, H.  Kenwood,  m.b 

THE  PRESIDENT'S  ADDRESS. 
Dr.  Seatok  began  his  address  on  "  Sanil alien  and  Sanitary 
Organisation  "  by  congratulating  Sir  Richard  Thorne  Thorne, 
chief  medical  officer  of  the  Local  Government  Board,  on  the 
well-deserved  honour  he  had  recently  received  from  her 
Majesty.  He  went  on  to  refer  to  the  necessity  of  getting  rid 
of  the  ambiguity  attaching  to  certain  expressions.  It  might 
serve  a  useful  purpose  if  they  considered  what  the  term  "  sani- 
tation "  properly  connoted  and  how  far  it  was  to  be  considered 
as  expressing  one  of  the  principal  agencies  in  producing  that 
sanitary  betterment  of  which  so  much  had  been  said  that 
summer. 

DISTRUT    CLEANLINESS    AND    DISEASE. 

District  cleanliness  undoubtedly  belonged  to  the  sphere  of 
sanitatioi),  and  the  terms  had  been  officially  taken  as  synony- 
mous. (Quantity  and  quality  of  water  supply,  drainage, 
paving,  scavenging  and  the  condition  of  the  dwellings  of  any 
town  or  district  might  fairly  bo  dcscriheil  as  its  sanitation, 
and  if  the  condition  of  the  subsoil  and  the  regulation  of  the 
air  space  about  dwellings  were  included  the  word  had  a 
fairly  full  signification.  These  measares,  coming  within  the 
scope  of  public  administration,  had  unquestionabl3'  assisted 
to  a  very  large  extent  in  reducing  the  rates  of  sickness  and 
mortality,  the  zymotic  group  of  diseases  having  been  first 
affected.  <)f  those  jiroperly  denominated  filth  diseases, 
cholera  and  typhus  had  been  practically  eliminated  and 
typhoid  had  been  brought  under  control.  Hut,  apparently, 
measles,  whooping-cough,  influenza  and  other  zymotic  dis- 
eases had  not  been  appreciably  affected  for  good  or  for  ill. 
The  relation  of  sanitation  to  diphtheria  was  obscure,  and  in 
regard  to  small-pox  there  was  really  no  satisfactory  evidence 
that  it  bad  contributed  in  any  remarkable  degree  to  the 
elimination  of  the  disease.  The  absence  of  alarming 
epidemics  of  cholera  and  typhus  afforded  a  striking  illus- 
tration of  the  benefit  of  sanitation,  but  there  was  evidence 
of  still  deeper  and  wider  effects.  The  reduction  of  pulmonary 
consumption,  consequent  on  the  improvement  of  dwellings 
in  respect  of  airiness,  dryness  and  cleanliness,  was  the  best 
evidence  of  the  great  value  of  sanitation.  The  diminished 
prevalence  of  the  disease  in  England  must  bo  ascribed  to  the 
Bfinilary  department  of  municipal  administration.  Thus  they 
might  claim  that  among  the  chief  glories  of  the  Victorian 
era  was  the  enormous  advance  in  sanitation  in  England  ;  and 
in  that  connection  far  too  little  was  thought  of  the  work  of 
mnnicipal  and   other   local   sanitary  authorities,   especially 


those  who  had  occupied  the  van  in  the  raising  of  money  and 
the  promotion  of  works.  There  were,  however,  not  a  few 
backward  authorities  who,  in  spite  of  an  excess  of  preventible 
diseases,  remained  inactive  until  compulsion  was  brought  to 
bear. 

Greater  attention  to  "  district  cleanliness"  by  the  repre- 
sentatives of  the  people  must  have  furnished  a  great  stim- 
ulus to  improved  personal  and  domestic  cieauliness,  and 
in  various  ways  public  and  private  effort  acted  and  reacted 
on  each  other.  Thus  the  habits  and  character  of  the  )>eoiile 
must  be  included  in  the  term  sanitation,  as  they  materially 
helped  to  preserve  health  and  increase  the  comfort  of  living. 
The  improvement  in  the  health  of  the  masses  must  .also  have 
been  due  in  a  large  measure  to  such  po'itical  movements  as 
those  which  led  to  cheaper  and  more  wholesome  food  supplies, 
the  reduction  of  hours,  and  the  iuiproved  conditions  of 
factory  labour.  Thus  sanitary  betterment  was  the  juoduct 
of  several  co-operating  factors,  and  a  great  deal  had  been  due 
not  to  sanitation  but  to  sanitai-y  organisation,  to  sanitary 
regulations  directed  by  efficient  local  gt)vernment  rather  than 
to  district  cleanliness.  Dr.  Seaton  then  proceeded  to  point 
out  the  close  connection  of  the  medical  profession  with  sani- 
tation. At  first  it  was  merely  that  of  arousing  public  atten- 
tion to  its  importance  and  explaining  the  conditions  which 
made  its  neglect  dangerous.  Subsequently  the  relationship 
became  more  direct.  Half-a-century  ago  Duncan  was  ap- 
pointed medical  officer  of  health  for  Liverpool, similar  appoint- 
ments being  made  in  London  and  one  or  two  other  centres. 
Then  the  office  became  general  throughout  liiigiand  in  1872. 
Among  the  solid  .advantages  accruing  to  the  public  in  the 
administration  of  health  matters  during  the  past  twenty-five 
years  had  been  the  direction  of  sanitation  by  professional 
men  who  were  able  to  estimate  its  real  value  and  necessity. 
Sanitary  systems  soon  became  out  of  date,  but  the  question 
for  the  authorities  was  not  always  whether  they  were  callable 
of  improvement  by  the  light  of  jirosent-day  knowledge,  but 
whether,  from  an  impartial  point  of  view  of  the  whole  circum- 
stances the  expenditure  necessitated  by  a  change  of  system 
was  advisable. 

SANITARY    ORGANISATION. 

After  claiming  that  the  medical  element  in  sanitary  organ- 
isation was  essential  to  its  existence  and  had  been  the  motive 
power  and  controlling  influence  to  whicli  the  credit  of  its  in- 
fluence and  action  had  been  generally  ascribed.  Dr.  Seaton 
stated  that  whenever  sanitation  had  been  promoted  indis- 
criminately and  without  the  advantage  of  medical  direction 
it  had  been  rudely  checked.  He  contrasted  the  condition  of 
things  during  the  cholera  cjiidemic  in  1849  with  that  under 
which  cholera  was  successfully  controlled  in  18!i:!  as  a  good 
illustration  of  what  efficient  sanitary  organisation  could 
achieve  in  a  country  which,  though  in  advance  of  others,  was 
slill  far  from  perfect  in  its  sanitation.  The  remainder  of 
Dr.  Seaton's  remarks  on  "sanitary  organisation  "  were  made 
almost  exclusively  from  the  point  of  view  of  the  medical 
officer.    After  referring  to  such  matters  as  vacoinatiou,  the 
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conditions  on   which  medical   oflicers   hold  their    appoint- 
ments, the  necessity  of  co-operation  for  ijurposos  of  investiga- 
tion, he  proceeded  to  refer  to  the  qtiesUou  of  sanitary  com- 
pulsion.     It  was  obvious,  he  said,  that  without  some  sort  of 
compulsion  in  public  health  mutters  improvement  in  the  past 
would  have  been  much  less  marked,  and  that  if  it  was  to  be 
maintained   compulsory   powers    must   be    increased    rather 
than  diminished.   He  had  already  referred  to  the  necessity  for 
powers  which  would  force  certain  sanitary ,  or  rather  insanitary, 
authorities  who  were  callous   to   public  opinion  to   proceed 
with  nec«Esary  works  of  sanitation.     In  the  matter  of  river 
pollution  such    powers  had  already  been  conferred   on  the 
Thames  Conservancy  Board,  and  if  well  directed  they  might 
do  much  good.     In  other  directions  powers  of  a  similar  or 
analogous  kind  were  urgently  called  for.     For  example,  the 
drainage  of  houses,  villages  and  towns  into  tho  chalk  forma- 
tion and  other  water-bearing  strata  without  any  precaution  was 
a  dangerous  practice  which  should  be  stopped  by  law.  Again, 
in    the   matter  of    house  sanitation,  although   an   immense 
amount  had  been  accomplished,  ospoeially  in  largo  towns,  by 
tho  operation  of  clauses  of  the  Public  Health  and  other  Acts 
relating  to  nuisances,  it  was  well  to  remember  that  the  bone- 
fits  of   the  Acts  had  been  chiefly  confined  to  houses  of  the 
artisan  class  let  at  weekly  rents.     Klsewhero  improvement 
had  been  largely  due  to  voluntary  effort  and  a  spirit  of  emu- 
lation,   and   was,    generally    spauking,   of  a  spasmodic   and 
irregular  kind.     Some  advances  had  boon  made  by  moans  of 
local   Acts,    as   at    Kastbourne,    where   indirect   compulsory 
powers    to     have     tho     drains    of    a    house    let     on     lease 
"  put  in  order  "  was    supplemented    by  a  system    of  certi- 
fioation   of   houses   by  tho   corporation,  which    in    the   case 
of  health  resorts  might  work  advantageously  for  all  parties. 
But  what  seemed  to  be  gener.illy  wanted  at  tho  present  day 
was  more  equal  treatment  of  houses  of  all  classes.     It  the 
law  operated  in  such  a  manner  that  an  owner  of  small  houses 
let  at  weekly  rents  was   practically  compelled  to  fall  in  with 
a  certain  standard  of  sanitary  requirements,  why  should  the 
owner  of  larger  houses  let  on  lea.se  frequently  be  subject  to 
little  or  no  interference  from  the  public  authorities. 

Jlost  of  the  powers  of  sanitary  authorities,  though  nomi- 
nally compulsory,  were  virtually  permissive.  The  councils 
might  do  this  and  the  justices  might  do  that.  In  many  in- 
stances the  application  of  the  very  moderate  powers  of  in- 
direct compulsion  depended  on  the  executive,  which,  as  they 
had  seen,  might  be  rendered  practically  inoperative.  Believ- 
ing in  the  principles  of  local  self-government  in  the  main,  he 
thought  it  was  by  increasing  the  powers  of  councils,  which 
were  representative  of  wide  areas  and  interests,  that  advance 
must  he  looked  for.  The  excellent  and  economical  manage- 
ment of  some  of  their  large  English  cities  on  health  matters 
was  an  object  lesson  to  be  studied.  After  some  remarks  on 
the  relation  of  sanitary  science  to  administration,  Dr.  Seatou 
concluded  by  saying :  One  of  the  principal  functions  of  a 
sound  system  of  sanitary  organisation  should  be  both  to  pro- 
mote the  advancement  of  knowledge  and  to  keep  the  public 
informed  of  the  bearings  of  new  observations  as  affecting 
practical  questions  of  administration.     For  this  purpose  it  is 


eminently  desirable  that  central  and  local  systems  of  admio- 
istration  should  co-operate,  and  that  all  who  contribate  to  the 
improvement  and  successful  working  of  sanitary  organiBatioa 
should  be  fairly  considered. 

SMALL  ISOLATION  HOSPITALS. 
The  first  paper  was  that   by  Dr.  J.  Bbow.n  (medical  ofBcer 
of  Bacup)  on  "  Poisoning  from  Canned   Foods."     It  elicited 
an  interesting  discussion,  the  outcome  of  which  was  a  resolu- 
tion   recommending    the   council  of  the   Sanitary    Institute 
to  urge  tho  Government  to  hold  an  inquiry  into  the  matter. 
Prof.  S.  Dki.ki'HI.m-;   then  contributed  a  paper  on  "Bacteri- 
ological Diagnosis  as  applied  to  the  Notification  of  Infectious 
Diseases,"  after  which  Dr.  JIkrkditii  Yuu.Mi  (Crewe)  read  a 
paper  on  "  The   Furnishing  and  General   Administration  of 
Small  Isolation  Hospitals."  The  intercht  of  IJr.  Young's  paper 
was  almost  exclusively  medical,  but  somo  remarks  on  the  sub- 
ject of  baths  will   be  of  interest  to  our  readers,  who  have 
frequently  to  specify  in  connection  with  the   fitting  up  of 
public  baths,  in  connection  with  the  special  needs  of  children. 
Dr.  Young  strongly  recommended  a  plan,  adopted  at  the  Bir- 
mingham  fever   hospital,  of  having  the  baths  small  in  size 
(and  therefore  economical  of  hot  water),  and  in  the  second 
place  raised  on  a  concrete  foundation  some  6  in.  or  H  in.  from 
the  floor.     Some  consideration,  he  continued,  should  bo  given 
to  the  material  of  which  baths  were  made.     Putting  copper 
ones  aside  as  too  expensive,  they  had   three  principal  kinds 
left— enamelled    (cast)   iron,  zinc   and    porcelain.      (1)  The 
enamelled   iron  ones  were  inexpensive  and   usually  good,  but 
they  took  u))  a  lot  of  heat  from  hot  water,  while   they  also 
rusted   and  became  discoloured  if  the  enamel  got  chipped  ; 
(2)   zinc  liatha  were  seldom  lasting,  the  bottoms  bended  out 
of  shape  and  they  seldom  looked  clean   or  inviting  ;  (3)  i>ot- 
celain  baths    lasted    a  long  time  and   had  a  very   pleasant 
smooth  surface.     They  were  very  heavy  and  absorbed  a  great 
deal  of  heat  from  hot  water.     The  outlet  of  the  bath  should 
be  large — IJ  in.  in  diameter  or  more — otherwise  it  would  take 
a  long  time   to  empty.     The  inlets  or  outlets,  or  supply  and 
waste,  should  be  entirely  separated  ;  if  they  were  both  at  the 
same  orifice  somo  of  the  dirty  water  from  the  previous  bath 
would  be  washed  back   by  the  clean  water  entering.     With 
the  combined  arrangement  waste  of  water  could  go  unnoticed. 
As  to  lavatories.  Dr.  Young  did  not  think  a  more  useful  fitting 
could    be   found   than  Twyford's   patent   slop  sink.      Other 
matters  dealt  with  in  the  paper  were  the  bedsteads,  the  cots, 
the  patients'  lockers,  and  matters  of  administration. 

In  the  discussion  which  followed  one  speaker  strongly 
deprecated  the  erection  of  temporary  iron  hospitals.  They 
were  difficult  to  warm,  and  more  difficult  to  keep  cool.  Fre- 
quent repairs  were  necessary,  and  in  the  end  the  expense 
was  almost  as  great  as  if  tho  building  had  been  of  a  more 
substantial  character.  The  majority  of  authorities  who  had 
erected  them  had  had  cause  to  regret  it. 

Dr.  J.  F.  J.  Sykes  (St.  Pancras)  then  read  a  paper  on 
"  Tenemented  Buildings  and  tho  Inhabited  Houses  Duty," 
and  this  was  followed  by  a  paper  on  "  Infantile  Mortality  in 
regard  to  Measles  and  Diarrhcea,"  by  Dr.  J.  Pbie.^tley  (Lara, 
beth). 


CONFERENCE   OF   SANITARY   INSPECTORS. 


The  conference  of  sanitary  inspectors  was  held  in  the 
Barristers'  Robing-Room  at  the  Town  Hall,  under  the  presi- 
dency of  Mr.  Peter  Fyfe,  chief  sanitary  inspector  of  (ilasgow. 
The  vice-presidents  were  G.  W.  Branson  {chairman  of  the 
Northampton  and  Adjoining  Counties  Branch  Sanitary  In- 
pectors'  Association),  Kenneth  Cameron  (president  of  the 
Sanitary  Inspectors'  Association  of  Scotland),  .1.  t^ambers 
(Bradford),  Jolm  F.  Cowduroy  (chairman  of  the  Worcester- 
shire Bi'anch  of  the  Sanitary  Inspectors'  Association,  11. 
Denham  (Aberford),  W.  Holmes  (West  Riiling  County  Coun- 
cil), Charles  MacMahon  (chairman  of  tho  Western  Branch  of 
the  Sanitary  Inspectors'  Association),  J.  T.  Cross  (chairman 
of  tho  Lancashire  and  Cheshire  Branch  of  the  Sanitary  In- 
spectors' Association),  T.  Swallow  (Leeds),  David  Travis 
(chairman  of  the  Yorkshire  Branch  of  tho  Sanilirv  In- 
spectors' Association),  W.  Urquhart  (chairman  of  the  North- 
western and  Midland  Sanitary  Inspectors'  Association),  W. 
H.  Wells  (chairman  of  tho  Northumberland  and  Diuham 
Branch  of  the  Sanitary  Inspectors'  Association),  W.  W.  West 
(chairman  of  tho  Sanitary  Inspectors'  Association)  and  W. 
Wilkinson  (Altofts).  Tho  secretaries  were  J.  Lindley,  (Bat- 
Iny)  and  Frederick  H.  Kotlicra  (Soworby  Bridge)  ;  and  the 
recording  secretary,  A.  Taylor. 

I 

THE  prf.sidenTs  address. 

It  was  the  first  time  the  section  had  had  a  member  of  its 
own  body  to  preside  over  its  deliberations,  and  the  president 
at  onco  asserted  himself  by  (protesting  against  the  incon- 
venient room  in  which  they  were  assembled.  Proceeding  with 
his  address,  ho  opened  by  thanking  the  council  of  the  insli- 
tnte  for  their  recognition  of  the  desire  of  the  sanitary  in- 
spectors to  have  their  cunrerenco  directed  by  a  chairman 
who  was  one  of  themselves.  Alter  a  brief  contrast  between 
the  present  state  of  affairs  ami  that  prevailing  earlier  in  the 
century,  he  went  on  to  refer  to  factory  legislation.  Since 
1802,  when  Sir  Robert  Pool — himself  a  manufacturer — drew 
his  first  Bill  against  tho  iniquitous  destruction  of  youthful 
lifo  in  factories  to  tho  (irosont  day  there  h.ad  boon  a  succus. 
biou  of  Acts  of  Parliament  for  ameliorating  tho  condition  of 


the  workers  in  factories  and  workshops.  The  latest  legislation, 
placing  a^it  did  the  sanitation  of  their  industrial  lives  in  the 
hands  of  local  authorities,  marked  a  sensible  advance,  but  threw 
the  local  authorities  back  npon  the  powers  contained  in  the 
Public  Health  Acts,  and  left  them  impotent  to  enforce  valu- 
able sanitary  provisions  that  contained  the  Factory  and  Work- 
shop Acts  themselves.     Ue  wished  to  refer  particularly  to  one 
of  thoso  provisions — that  which  affected  the  efficient  ventila- 
tion of  factories  and  workshops.  Workshop  life  wasaccountable 
to  a  very  largo  extent  for  the   prevalence   of  consumption 
the    then    outstanding  agencies  being    {1)   the  mixing  with 
the   respirable  air    of  dust    or  particles   engendered  by  the 
particular    trade   process;    (2)  the    amalgamation  of  gases, 
vapours,    or    excessive    moisture    with    the  atmosphere   in- 
haled   by    the    workers  ;    and    (3)    tho    impurity     of     tho 
air    breathed    as    iho    result     of    atmospheric     stagnation. 
Having   adduced    arguments   in   favour    of   entrusting    the 
adminstration  of  tho    Factory   and    Workshop  Act,  1S95,  to 
the  local  authorities,   Mr.  Fyfe  proceeded    to    examine    the 
sanitary  provisions  in  that  Act  for   protecting   the  worker* 
from    tlie   danger  of   re-brcnthing    expired   air.     In  section 
1  of  tho  Act  a    figure    had  for    tho    first  lime    been  given 
to      indicate    what    tho      legislature     understood     by    over- 
crowding   in    workshops.     That    figure    was    250   cubic   feet 
of    space     per    person     during     working    hours    and    -UX) 
cubic    feet  i)er    person  during    overtime.      Mr.    Fyfe   then 
gave  details  of  cases  proving  that  even  thai   ollowanco  of 
cubic  space  was  not  sufficient  protection   unless  other  moans 
of  ventilation  were  employed  than  can  be  secured  by  tho  so- 
calleil   "natural"  methods  of  windows  ami   doors;  and   he 
arrived  at  tko  conclusion   that   the  (lovernment  limit  of  250 
cubic  feet  of  air  space  per  head  would  in  their  climate  render 
healthy  factory  and  workshop  lifo  an  impossibility.     Sec.  33 
of  tho  .Vet,  which  stated  tliai  "  in  every  factory  or  workshop 
adequate  measures  shall  bo  taken  for  securing  and  maintain- 
ing a  reasonable  temperature  in  each  room  in  which  any  person 
is  employed  "  was  valueless  in  cold  weather  unless  jHjwer  was 
also   given    to   veulilato   all    factories  and  work-rooms  with 
warmed  air  by  the  means  of  suitable  mecbaaisni.     It  was 
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also  a  question  whether  the  very  best  mechanical  appli- 
ances would  be  of  valne  unless  the  amount  of  pure 
air  space  given  to  each  employee  was  considerably  in- 
creased from  250  cubic  feet.  Accidental  ventilation  on  the 
250  cubic  feet  limit  must  mean  bad  or  vitiated  air.  It  was 
strange  that  when  mechanical  motors,  Blackman  air-pro- 
pellers and  other  mechanical  contrivances  were  at  hand,  so 
efficient  and  yet  so  moderate  in  cost,  a  single  city  factory  or 
work-room  should  be  imperfectly  ventilated.  Until  a  limit 
was  fixed  as  to  the  amount  of  impurity  to  be  allowed  in  work- 
rooms the  slow  poisoning  indicated  by  the  presence  of  ten  or 
more  volumes  of  carbonic  acid  in  10,000  volumes  of  air  mast 
proceed  unchecked  and  unabated.  He  could  not  agree 
with  the  chief  sanitary  inspector  of  Bristol,  that  the  heat- 
ing of  bnildiugs  should  be  distinct  from  the  air  supply. 
That  dictum  appeared  to  be  against  every  modern  canon 
of  ventilation  and  in  his  opinion  nothing  would  more  mili- 
tate .against  the  snccessful  ventilation  of  factorie."!  and  work- 
shops. His  experiences  led  him  to  adopt  the  conclusion  of 
Dr.  Chanmont  and  Dr.  Parkes,  "that  any  greater  speed  of 
incoming  air  than  3  ft.  6  in.  per  second  will  give  the  sensa- 
tion of  draught,  especially  if  the  entering  air  be  of  a  dif- 
ferent temperature  from  that  of  the  air  of  the  room  or  apart- 
ment;" and  also  that  "the  subject  of  ventilation  is  in  cold 
climates  connected  inseparably  with  that  of  warmth,  for  it 
is  impossible  to  have  eflScient  ventilation  in  cold  weather 
without  warming  the  air."  Mr.  Pyfe  then  pointed  out  and 
commented  upon  their  needs  of  sanitary  inspectors  as  a  pro- 
fession— a  systematic  and  high-class  course  of  instruction 
and  examination  recognised  by  the  laws  of  the  three  king- 
doms; an  equitable  scheme  of  union,  close  and  indissoluble, 
between  every  sanitary  inspectors'  association ;  and,  thirdly, 
a  legalised  basis  npon  which  every  inspector  may  feel 
absolutely  secure  both  as  to  the  tenure  of  his  office  and 
the  comfort  of  his  old  age.  The  conclusion  of  the  paper  was 
devoted  to  enforcing  the  importance  of  union  in  regard  to  all 
questions  affecting  the  interests  of  the  profession  in  every 
part  of  the  country. 

A  vote  of  thanks  to  the  president  for  the  paper  was  unani- 
mously carried,  on  the  motion  of  Mr.  Bland  (Harton-on- 
Irwell),  seconded  by  Mr.  Moody  (Grimsby),  and  supported  by 
Mr.  MacMahon  (Torquay),  all  the  speakers  agreeing  with  the 
president's  suggestions  in  reference  to  union. 
SMOKE  NUISANCES. 
The  first  papers  read  were  on  "  Our  Seamen's  Dwellings 
Afloat,"  by  Mr.  W.  H.  Ceane  (Hull  Port  Sanitary  Authority); 
" Scottish  Sanitary  Jnrisjirudoncc,"  by  Mr.  J.  Lindsay,  (interim 
clerk  to  the  Glasgow  City  Corporation  Police  Department) ; 
and  "Smoke  Nuisances  and  their  Abatement,"  by  Mr.  John 
St'MNKR  (chief  sanitary  inspector  of  Wigan).  Nuisances  aris- 
ing from  dense  black  smoke  issuing  from  the  chimney  stacks  of 
works  were,  Mr.  Sumner  said,  very  common,  and  still  very 
offensive,  and  ought  to  bo  more  stringently  legislated  upon 
than  they  have  been  in  the  past,  more  especially  as  it  has  been 
so  often  shown  that  the  nuisance  can  be  easily  remedied  by 
the  owners.  Our  local  authorities  were  in  some  districts  so 
lax  in  the  administration  of  that  section  of  the  Public  Health 
Act,  1875,  relating  to  smoke  nuisances,  that  the  words  therein 
contained  were  simply  a  farce,  and  the  efforts  of  the  inspector 
a  dead  letter.  The  problem  of  smoke  abatement  was  getting 
rather  ancient,  and  was  legislated  upon  as  far  back  as  1819, 
and  since  then  several  select  committees  had  been  formed 
and  had  reported  to  the  House  the  result  of  their  inquiries, 
with  the  outcome  that  tho  clause  relating  to  smoko  nuisances 
was  inserted  in  the  1875  Act,  followed  by  a  proviso  that  en- 
tirely eradicated  its  usefulness.  Many  offending  manufac- 
turers asserted  that  the  consumption  of  dense  black  smoke 
caused  more  injurious  (though  less  visible)  gases  to  escape  in 
the  atmosphere ;  but  this  could  be  at  once  passed  over,  because 
experts  conclusively  prove  that  such  was  not  the  case,  since 
light  and  dense  smoke  contained  the  same  substaucos  though 
in  different  degrees  of  mixture.  Tho  production  of  smoke 
was  no  economy  to  the  manufacturer,  but  a  waste  of  money 
in  the  shape  of  unconsumed  fuel. 

From  correspondence  he  had  had  from  a  number  of  sani- 
tary inspectors  he  found  that  a  great  many  were  almost  asked 
to  lot  the  smoke  nuisance  alone,  and  in  at  least  two  instances 
the  sanitary  authorities  had  said  tliey  wished  they  had  a  lot 
more  smoke — it  was  a  sign  that  trade  was  flourishing!  In 
towns  of  that  kind  any  effort  an  inspector  migiit  make  to  try 
and  remedy  sucli  a  state  of  things  met  with  robulTs,  and  he 
was  of  opinion  that  some  central  authority  should  take  the 
matter  in  hand  and  appoint  inspectors  to  take  observations 
and  report  direct  to  them,  the  same  as  the  inspectors  under 
the  Alkali  Acts.  In  such  a  way  only  cmild  this  great  evil  be 
properly  dealt  with  and  effectually  remedied.  A  great  many 
manufacturers  tried  to  make  a  set  of  boilers  do  far  more 
work  than  they  were  able  to,  to  the  detriment  of  the  atmos- 
phere. Many  different  kinds  of  apparatus  were  on  the  market 
for  tho  prevention  of  smoke,  all  of  which,  ho  supposed,  had 
some  good  point  to  recommend  them  lo  the  manufacturer, 
bnt  a  very  groat  deal  depended  on  the  height  of  chimney, 
mode  of  firing,  fuel  used  and  boiler  space.  The  experience 
of  such  well  known  gentlemen  as  Mr.  A.  K.  I'letclu^r,  i'rof. 
Ripper  and  others,  all  tended  to  show  that  tho  emission  of 
dense  black  smoko  could  bo  avoided,  or  if  not  wholly  removed 
could  be  so  minimised  as  to  be  no  nuisance,  and  that  such 
had  not  been  carried  out  before  now  was  a  serious  blot  on 
our  eanitary  lepelation. 


DISCCSSION. 

The  discussion  having  been  opened  by  the  President,  Mr. 
G.  Darley  (Leeds)  said  that  after  many  years  of  nearly 
fruitless  effort  improvement  was  observable  in  the  prevalence 
of  the  smoke  nuisance  in  Leeds.  They  had  reduced  from 
ten  minutes  to  four  the  legal  time  when  black  smoke  might 
be  permitted  to  emerge  from  factory  chimneys,  and  the  cor- 
poration were  spending  £1,000  a  year  on  the  encouragement 
of  smoke  consumers  and  mechanical  stokers.  But  the 
majority  of  the  smoke-prevention  appliances  tried  proved, 
though  excellent  in  theory,  to  be  failures  when  put  to  a 
practical  test.  Cases  had  been  fought  by  the  Leeds  corpora- 
tion, at  an  expense  of  £20  per  case,  to  obtain  a  conviction  of 
40s.,  but  it  was  often  very  difEcult  to  get  a  conviction.  They 
had  no  standard  of  chimney  or  boiler,  and  until  they  had 
they  would  not  make  much  progress  in  getting  rid  of  the 
smoke  nuisance. 

Mr.  J.  H.  WicKSTEED  (Leeds)  held  that  more  odium  was 
cast  upon  manufacturers  than  they  deserved  in  the  matter  of 
producing  black  smoke.  Statistics  showed  that  on  a  Sunday, 
when  the  factory  chimneys  were  quiescent,  the  impurities  in 
the  air  were  only  25  per  cent,  less  than  on  week  days.  This 
showed  to  what  an  extent  the  domestic  fire  was  accountable 
for  the  nuisance.  Half  the  present  evil  was  due  to  want  of 
knowledge  as  to  the  best  means  of  smoke  consumption. 

Dr.  Sergeant  (medical  officer  to  the  Lancashire  County 
Council)  said  private  individuals  succeeded  in  abating  smoke, 
but  iu  too  many  cases  public  authorities  took  no  action  what- 
ever, the  efforts  of  the  inspectors  being  discouraged. 

Mr.  H.  Denham  (Tadcaster),  Mr.  F.  L.  Watson  (Leeds), 
Mr.  E.  S.  Smith  (Widnes),  Dr.  Beery  (Wigan),  Mr.  F.  H. 
Moody  (Grimsby),  and  Mr.  Edwards  (Southwark)  also  spoke, 
and  the  discussion  ended  with  the  passing  of  a  resolution, 
proposed  by  Mr.  Bland  (Barton-on-Irwell),  recommending 
the  Sanitary  Institute  to  bring  under  the  notice  of  the  Local 
Government  Board  the  advisability  of  forming  joint  com- 
mittees of  representatives  of  administrative  counties  and 
county  boroughs  for  the  purpose  of  putting  in  force  the  pro- 
visions of  the  Public  Health  Act  in  regard  to  black  smoke. 

SUPERANNUATION. 

Mr.  Robert  Lindsay,  sanitary  inspector  for  the  county 
of  Midlothian,  then  read  a  paper  on  "The  Local  Authorities* 
Othoers'  Superannuation  Bill,  1897."  In  his  introduction  he 
dealt  with  the  length  of  time  during  which  England  and 
Wales  had  experienced  tho  benefits  of  measures  for  pro- 
viding superannuation  and  compensation,  and  enumerated 
the  Acts  passed  in  their  behalf.  But  although  mauy  attempts 
had  been  made  to  got  clauses  providing  for  superannuation 
inserted  in  Bills  dealing  witli  Scotch  affairs,  Scotland  still 
lacked  the  advantages  of  such  a  measure.  Mr.  Lindsay  con- 
cluded by  affirming  tlie  desirability  of  having  superannuation 
established  independent  of  individual  contributions. 

The  President  of  tho  section  moved  :  "  That  this  meeting 
of  sanitary  inspectors,  held  in  connection  with  the  Leeds 
cougress,  recommends  the  council  of  the  Sanitary  Institute 
to  support  the  Superannuation  Bill  to  be  promoted  by  the 
Sanitary  Inspectors'  Association." 

The  motion  was  seconded  by  Dr.  Farqdharson,  m.p.  (presi- 
of  the  congress),  who  said  he  would  undertake  to  act  as  the 
sponsor  of  the  Bill,  and  would  take  care  that  the  resolution 
was  forwarded  to  its  jiroper  quarter.  In  his  opinion  every 
sanitary  inspector  should  be  legally  entitled  to  a  superannua- 
tion allowance.  He  thought  there  was  no  official  who  came 
so  much  into  contact  with  tho  people  as  a  sanitary  inspector. 
lie  thought  they  ought  to  be  able  to  make  known  their  case 
among  tho  people  among  whom  they  moved,  so  that  the 
public  voice  might  be  raised  to  secure  for  them  that  these 
matters  should  be  promptly  put  on  a  proper  basis. 

The  motion  was  enthusiastically  agreed  to  ncm.  con. 

TYPHOID  AND  FAULTY  DRAINAGE. 
On  reassembling  on  the  following  day  the  remaining  papers 
— "Practical  Sanitation  in  Relation  to  Food  Supply,"  by 
Louis  Hanks,  and  "  A  Case  of  Typhoid  Fever  in  a  House  with 
Faulty  Drainage,"  by  H.  .VlfrehRoeciilinu,  c.e. — were  taken. 
In  the  latter  Mr.  Koechling  staled,  in  the  course  of  some  in- 
trodnclory  remarks,  that  tho  opinion  seemed  to  bo  gaining 
ground  that  bc'cause  it  had  not  yet  been  j'tossiblo  to  establish 
expoiimeutally  a  connection  between  sewer  gas  and  disease, 
notably  typhoid  fever,  tho  former  might  be  considered  harm- 
less. That  opinion  necessitate<l  two  somewhat  rash  assump- 
tions: first,  that  we  were  already  in  a  position  to  ascertain 
conclusively,  and  \vithont  any  shadow  of  doubt,  tho  nature 
and  composition  of  sower  air  or  gas;  and,  secondly,  that  all 
recorded  eases  of  sewor  gas  poisoning  were  not  correct,  bnt 
due  probably  to  errors  of  observation.  Those  who  knew  the 
imperfect  methods  available  for  analysing  sewer  air,  and  the 
many  source.^f  of  error,  would  agree  that  they  wore  not  able  to 
ascertain  ))y  experiment  the  whole  of  tho  component  parts  of 
that  air  or  gas.  While  he  admitted  that  some  of  t  he  recorded 
cases  of  sewer  ga^  poisoning  were  far-fetched  and  imagin- 
ative, there  wore  some  in  which  tho  various  links  of  the  chain 
of  indirect  evidence  had  been  forged  together  .so  well  as  to 
make  it  appear  highly  probable  that  tho  socoudarj',  if  not  the 
primary,  cause  of  the  illness  was  tho  action  of  sewer  gas  upon 
the  constitution.  Mr.  Koechling  then  proceeded  to  give  the 
details  of  a  case,  illustrative  of  his  contention,  which  recently 
came  under  his  notice.  It  is  impossible  for  ua  to  give  the 
full  details  of  the  case  as  given  by  Mr.  Roeohling,  especially 
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as  they  could  only  be  understood  by  reference  to  the  plan 
shown  by  that  gentleman ;  but  a  brief  summary  of  the  condi- 
tion of  things  found  prevailing  on  tlio  premiBCS  may  servo  to 
indicate  the  grounds  on  which  Mr.  Rooohling  arrivud  at  his 
coiiolusione.  There  was  practically  no  open  space  at  the 
back  of  the  premises.  The  ventilatiiij,'  covers  on  the  public 
aewers  in  the  neighbourhood  of  the  shop  had  been  closed 
down  for  some  years,  and  there  was  a  sharp  rise  from  the 
publio  sewer  to  the  house  drain.  There  was  no  intercepting 
trap  between  the  public  sewers  and  the  house  drain.  The 
soil  pipe  was  badly  ventilated,  owing  to  several  awkward 
bends  in  this  length.  A  water-closet  on  the  ground  floor  was 
a  dark  hole  with  bad  fittings.  Although  when  the  drains 
were  tested  no  smoke  issued  from  the  inspection  chamber, 
its  cover  having  perhaps  been  previously  carefully  shut  by 
the  tester,  the  state  in  which  it  was  found  by  Mr.  Roechling, 
with  liquid  sewage  oozing  from  it,  led  him  to  the  conclusion 
that  foal  smells  may  havu  fre(|uently  proceeded  from  it.  It 
was  admitted  that  unpleasant  smells  had  been  oontinuously  ob- 
served in  the  back  part  of  the  premises.  When  tho  drains  were 
tested  there  was  a  distinct  escape  discovered  in  a  lavatory  on 
the  ground  floor.  The  front  door  was  always  open,  as  was  also 
a  second  door,  while  a  third  one  was  open  during  the  warm 
weather,  and  the  draught  through  a  fourth  was  so  strong 
that  pieces  of  wood  had  to  be  nailed  to  the  frame,  which 
somewhat  moderated  the  draught  but  did  not  altogether 
preveni  it.  The  supposed  victim  of  this  state  of  affairs  was 
a  foreman  cutter,  who  during  the  greater  part  of  the  day 
worked  at  a  table  in  the  fitting-room,  and  just  in  the  lino  of 
the  draught  from  the  third  doer  mentioned  above  to  the 
front  door  through  an  opening  of  18  square  feet  in  a  wooden 
partition  separating  the  litting-room  from  tho  shop.  It 
should  be  mentioned  that  the  foreman  cutter  did  not  reside 
on  the  premises,  and  that  the  drains  at  his  own  house  were 
first  tested  without  any  defects  being  found.  In  the  course 
of  some  concluding  explanatory  remarks  Mr.  Roechling  sub- 
mitted that  the  points  he  had  mentioned  were  strong  evi- 
dence in  favour  of  the  contention  that  the  foreman  had  been, 
and  was  actually,  exposed  for  some  time  to  air  containing 
sewer  gas  in  a  comparatively  nndiluted  state.  There  was, 
however,  no  evidence  to  prove  that  that  air  contained  the, 
typhoid  germ,  no  case  of  typhoid  fever  having  been  notified 
from  the  neighbourhood  of  the  premises.  He  would  not 
take  into  consideration  the  possibility  that  a  case  of  mild 
enteric  fever  might  have  occured  in  the  vicinity  of  the  shop 
without  having  been  attended  by  a  general  practitioner. 
But  the  absence  of  the  typhoid  germs  did  not  by  any  means 
prove  the  absence  of  other  substances  dangerous  to  health, 
and  from  careful  observation  and  analogous  reasoning  he 
was  led  to  believe  that  sewer  t,'as  did  contain  such  substances, 
which  when  inhaled  for  some  time  lowered  the  vitality  of 
the  system,  or  it  might  be  better  expressed  broke  down  its 
protective  forces  (leucocytes,  Ac),  so  that  when  in  that  state 
the  constitution  was  attacked  by  hostile  germs,  such  as  the 
typhoid  germ,  and,  having  no  longer  the  power  to  resist  its 
pathogenic  action,  fell  an  easy  prey  to  its  ravages.  That,  he 
thought,  explained  the  action  of  sewer  gas  upon  tho  human 
system.  Where  in  that  case  the  foreman  cutter  met  the 
typhoid  bacillus  it  was  impossible  for  him  to  say.  but  that  it 
must  have  entered  his  body  somewhere  was  beyond  doubt, 
unless,  indeed,  they  held  that  there  could  bo  typhoid  fever 
without  the  bacillus  typhosus.  Tho  fact  that  neither  the  son 
of  tae  proprietor  nor  an  apprentice  contracted  typhoid  fever 
might  be  explained  by  their  not  having  been  exposed  in  the 
same  degree  as  the  foreman  cutter  to  sewer  gas.  They  were 
chiefly  in  the  shop,  where  the  air  was  considerably  more 
diluted  owing  to  the  good  veutilatinn,  and  in  which  they 
would  naturally  move  about  from  place  to  place.  The  fact 
might  be  further  explained  by  their  not  having  been  to  the 
locality  or  place  where  the  typhoid  germ  entered  the  system 
of  the  foreman  cutter.  In  matters  of  public  and  private 
health  prevention  was  far  better  than  cure,  and,  though  the 
evidence  he  had  produced  was  only  circumstantial  or  indirect, 
ho  ^vas  strongly  of  opinion  that  it  would  be  most  unwise  and 
most  detrimental  to  count  it  for  nothing  and  declare  sewer 
gas  harmless. 

The  discussioTi  which  followed  mainly  bore  on  the  (pies- 
lion  as  to  whether  typlii>id  fever  was  caused  by  sewer  gas. 
Opinions  differed  considerably,  and  inspectors  were  advised 
not  to  depend  entirely  on  sanitary  defects  as  the  cause  of 
typhoid. 

Correction. — In  oor  report  last  week  of  Mr.  Mason's  paper 
on  '■  The  Sanitary  Aspects  of  Wood  Pavements,"  the  expres- 
sion ''63  gallons  to  1,000  9-in.  by  3-in.  by  5-in.  blocks,"  used 
in  reference  to"  Carbolineum  Aveuarius"  andoccuning  a  line 
or  two  from  the  foot  of  the  first  column  of  p.  341,  should  read 
"  15  gallons,"  &c. 


QUERIES  AND  REPLIES. 

Bktlehtt  aneompaitifinff  Qu€ric§  ihould  be  madt  teparate  oh  whiit  paper 
in  pltxin  btttclr-i'tk  liitf$.    Lettering  orfijures  ihfiiM  be  bold  and  plain. 


The   Sanitary    Inspectors'  Association.  —  Tho   annual 

general  meeting  of  tho  moinbors  of  tho  Sanitary  lnspect^)rs' 
Association  will  be  hold  at  Carpenters'  Hall,  I,ondiin-wall, 
EC,  to-morrow,  at  6  p.m.,  when  the  following  will  bo  con- 
sidered among  other  business:  Election  of  member,'!  and 
associates,  the  fourteenth  annual  report  of  tho  council,  the 
annnul  financial  statement,  and  the  report  and  certificate  of 
the  scrutineers  on  the  election  of  chairman  and  members  of 
the  council  for  «e»«ion  1897-9?, 


102.  Water  Supply:   Failure  In    Delivery.— "  Busticas" 

writes  :  From  your  explanation  of  the  working  of  the  water 
supply  described  in  Query  99  (August  20,  1897)  I  fully 
understand  why  tho  pressure  at  the  hydrant  ceases  so  soon ; 
bat  can  yon  explain  why  water  front  a  j-in.  branch  will  not 
How  up  to  u  cistoru  about  30  ft.  above  the  point  I£,  and  pres- 
sure at  j-iii.  taps  only  16  ft.  above  tho  jKiint  H  is  so  small 
that  tho  water  runs  very  slowly  't 

If  our  correspondent  had  furnished  us  with  information 
as  to  the  supply  of  water  delivered  to  consumers  at  the 
point  U,  as  shown  in  sketch  in  our  issue  of  August  2Uth, 
page  208,  or  the  number  of  houses  connected  to  the  main 
near  this  point,  we  might  have  more  definitely  advised.  In 
tho  absence  of  this  information  and  of  a  knowledge  of  local 
conditions,  which  should  bo  studied,  wo  can  only  direct 
attention  to  several  points  which  may  influence  the  de- 
livery. Thus,  is  the  main  All  capable  of  delivering  a  supply 
equal  to  the  demand  'f  If  not,  tho  consumers  connected  to 
the  lowest  part  of  tho  main  will  draw  off  the  available 
supply  and  prevent  it  rising  to  the  higher  levels.  On  the 
other  hand,  should  the  supply  be  equal  to  the  demand,  the 
fault  may  be  looked  for  in  an  obstruction  of  the  pipes,  or  if 
they  are  not  laid  to  a  jjroper  inclination ;  or  if  they  have 
traps  or  bags  in  them  whicli  prevent  the  escape  of  air  the 
waterway  is  reduced  in  those  places  by  the  pent-up  air.  If 
the  J.in.  service  pipes  are  of  considerable  length  and  have 
nmny  bends  in  thorn,  then  loss  of  head  may  be  due  to  fric- 
tion. Is  the  air  valve  at  A  in  proper  working  order? 
-Moreover,  it  is  needful  to  a.scertain  that  there  are  no  serious 
leakages  in  the  2-in.  main.  The  failure  may  arise  from  one 
or  several  of  tho  causes  referred   to. 

103.  Books   on    Surveyors'   Duties   Recommended.— 

'  T.  P."  writes:  Will  vou  oblige   me  with  information  as  to 
the  best  and  most  reliable  books  dealing  with  town  drainage, 
street  sewers,  pipes,  gutters,  &c. ;  also  road-making  for  town 
or  country  districts,  and  all  matters  pertaining  to  the  duties 
of  a  town  surveyor,  with  forms  of  contract,  specifications,  Ac. 
Our  correspondent  will   find    Boulnois'  "  Mtinicipal   and 
Sanitary  Engineers'   Hand-Book,"  price  15s.  (E.   &  F.  N. 
Spon),  an  excellent  book  appertaining  to  the  duties   and 
work  of  a  municipal  engineer.     Major  Moore's  "  Sanitary 
Engineering  Notes,"  price  12s.  (B.  T.  Batsford),  and  Max- 
well's "  Drainage  Work   and   Sanitary   Fittings,"  price.  Is. 
(St.  Brido's  Press,  Limited),  will  also  be  found  to  be  useful 
books  for  his  requirements. 

104.  Formulae  for  Determinlner  the  Diameter  and  Dis- 
charge of  Sewers. — "  Htndeut  "  writes  ;  In  tho  cournr  of 
preparing  for  the  Associatiou  of  Municipal  and  County  En- 
gineers' examination  X  have  been  nnable  to  find  a  simple 
formula  capable  of  being  retained  by  the  memory  for  calcu- 
lating the  size  of  a  sewer,  the  quantity  of  sewage  to  be  dealt 
with,  and  the  available  inclination.  As  I  have  no  doubt  other 
students  have  experienced  the  same  difliculty,  I  should  be 
greatly  obliged  if  you  could  give,  through  the  medium  of  your 
jonrnal,  such  a  formula,  with  an  example  worked  ont. 

There  is  no  single  formula  capable  of  being  readily  re- 
tained in  tho  memory  which  will  give  tho  required  informa- 
tion. In  our  issue  of  .\ugust  27th  last.  Query  100,  will  be 
fotuid  furmulio,  with  worked  examples,  for  ascertaining  the 
discharge  and  velocity  of  sewers.  In  practice,  when  it  is 
required  to  ascertain  what  diameter  of  sewer  must  bo  con- 
structed to  discharge  a  given  volume  of  sewage,  recourse  is 
usually  had  to  a  set  of  tables,  such  as  "  Circular  Sewer  Dis- 
charges," price  Is.,  published  by  The  St.  Bride's  Press, 
Limited,  or  "  Tables  and  Diagrams  for  use  in  Designing 
Sewers  and  Water  Mains,"  by  W.  Santo  Crimp,  M.i.c.E., 
and  C.  Ernest  Bruges,  A.M.i.c.E.,  price  lOs.  6d.  (Biggs  4 
Co.).  When  no  sucii  tables  are  available,  tho  formtiia>  re- 
ferred to  in  Query  100  may  bo  used.  Uaving  adopted  cer- 
tain gradients  in  the  sewer,  the  method  of  obtaining  its  dia- 
meter is  by  means  of  trial  calculations  with  the  aid  of  the 
formula  to  ascertain  the  discharge,  a  diameter  being  first 
assumed.  Thus  the  diameter  may  be  assumed  to  be  2  ft., 
with  a  gradient  or  inclination  of  1  in  4S0,  us  iu  the  worked 
example  on  page  2-40,  which  will  give  a  discharge  of  2S6 4S 
cubic  feet  per  minute.  If  this  disehaige  is  loo  much  or  too 
little,  tho  diameter  must  bo  varied  accordingly  to  suit  the 
required  discharge.  It  is  also  useful  to  remember  that  tho 
discharge  of  sewers  varies  as  the  squares  of  their  diameter; 
thus  a  sewer  of  12  in.  diameter  112-'- 144)  discharges  four 
times  the  qimntity  of  a  sower  of  Gin.  diameter  (6' =  36). 


Dwelling's  of  the  Poor. — A  meeliuH  uf  the  Mansion  House 
CoaiM  il  I. II  iho  Hwollings  of  the  Poor  was  held  last  week. 
Tho  lion,  hoi  loiniy,  Mr.  .iolin  llamor,  rend  tho  report  of  tho 
work  done  dining  tho  past  two  months.  It  showed  that  in- 
sanitary conditions  had  been  denltwith  in  nearly  every  parish 
in  the  melro|xilis.  The  total  number  of  inspections  made 
was  1,149.  As  many  as  67K  cases  had  been  reported  to  the 
various  authorities,  i7S  had  been  dismissed  as  remedied,  and 
266  as  having  no  defects,  and  twenty-seven  were  h»ld  in  ahev- 
snc?,  repairs  being  io  hand. 
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XIII.-TRAMWAY  TRACTION  :  THE  BIRMINGHAM  REPORT— (4). 


BERLIN. 

The  tramways  of  Berlin  and  its  neighbouring  districts, 
occupying  over  150  miles  of  roads,  are  nearly  all  worked  by 
horses  at  the  present  time  :  a  small  portion  is  worked  by 
steam  (Rowan's  self-contained  steam  cars).  Several  miles 
are  worked  by  means  of  overhead  wires,  with  section  of 
condait  worked  in  connection  therewith,  as  at  Bnda-Pestli 
and  elsewhere,  and  portions  of  one  route  are  worked  by 
accumulators  in  connection  with  the  overhead  wires,  the 
cells  being  charged  from  the  wire  during  the  running  of  the 
car. 

At  present  tho  tramway  question  in  Berlin  is  in  an 
uncertain  stage.  The  company's  concession  expires  in  1911, 
but  they  are  negotiating  with  the  authorities  for  an  exten- 
sion of  time  until  1920,  and  the  terms  of  the  agreement 
upon  which  this  extension  shall  be  gi'anted  are  not  yet 
definitely  settled.  Tho  company  wish  to  replace  the 
present  horse  traction  by  overhead  wires,  but  to  this  the 
corporation  objects  so  far  as  the  main  streets  are  concerned. 
Of  the  total  length  of  roads,  it  is  probable  that  the  corpora- 
tion may  consent  to  two-thirds  being  worked  by  means  of 
overhead  wires,  and  the  remainder  by  accumulators  carried 
on  the  cars,  and  charged  while  being  worked  on  the  overhead 
wire  sections.  The  Berlin  streets,  being  very  flat,  offer  great 
facilities  for  this  mi.xed  system  of  traction  being  adopted, 
and  the  weight  of  batteries  to  be  carried  can  be  kept  down 
to  reasonable  limits. 

There  are  two  or  three  routes  in  Berlin  on  which  a  conduit 
similar  to  Buda-Pesth  and  Brussels  has  been  laid,  and  these 
lines  are  now  working  successfully ;  the  authorities,  however, 
do  not  favour  an  extension  of  this  system  in  the  central 
parts  of  the  town  because,  firstly,  of  the  disturbance  in  the 
streets,  which  are  principally  of  asphalte,  during  construc- 
tion ;  the  streets  being  generally  narrow,  and  containing 
many  gas  and  water  and  other  pipes,  would  probably  be 
largely  interfered  with ;  and,  secondly,  because  of  the 
trouble  that  would  be  experienced  with  the  drainage  of  the 
tube.  Berlin  is  very  closely  built  over,  and  the  sewers  are 
generally  of  small  size,  so  that  during  very  heavy  rains 
they  often  get  surcharged,  and  would  flood  the  conduit.  The 
authorities  therefore  prefer  the  accumulators,  which  are 
quite  practicable  in  such  a  town  as  Berlin,  and  which  can  be 
applied  without  any  interference  or  alteration  whatever  to 
the  existing  tramways. 

The  work  on  the  electric  tramways  in  Berlin  has  been 
carried  out  partly  by  Messrs.  Siemens  &  Halske,  and 
partly  by  the  Union  Electric  Company,  of  Berlin.  Messrs. 
Siemens  &  Halsko  have  two  tramways ;  one  on  tho  north 
side  of  the  town,  rather  more  than  2^  miles  in  length,  and 
entirely  overhead  wires ;  the  other,  on  the  south  side,  more 
than  5^  miles  in  length,  of  which  about  If  miles  is  conduit, 
the  remainder  overhead  wires.  As  on  all  other  work  of 
Messrs.  Siemens  &  Halske  which  your  sub-committeee  have 
seen,  the  sliding  bar  is  used  in  preference  to  the  trolley 
wheel.  The  municipal  engineer  states  that  the  bar  is  better 
than  the  trolley,  being  simpler  and  more  certain  in  use,  and 
since  the  system  of  using  bars  of  different  kinds  on  suc- 
ceeding cars  had  been  introduced,  it  was  now  free  from  the 
noise  which  formerly  attended  it.  Tho  sub-committee 
noticed,  however,  that  the  grease  had  been  too  liberally 
applied  by  some  of  the  bars,  or  too  imperfectly  wiped  off  by 
the  others  in  some  parts  of  the  route,  foi-  it  showed  ugly 
accumulations  on  the  «ides  of  the  wire,  and  distinct  marks 
upon  the  asphalt  pavemeat  beneath,  where  it  had  dropped 
off.  This,  of  course,  is  one  of  those  little  matters  of 
detail  which  requires  attention  during  the  working  of  the 
traffic. 

The  underground  conduit  sections  are  similar  in  construc- 
tion to  Buda-Pesth ;  two  conductors  being  used,  and  the  rails 
forming  no  part  of  tlio  circuit.  Small  handholos  for  ready 
access  to  tho  insulators  nro  fixed  in  tho  roadway  at  intervals 
of  about  H  ft.,  and  small  manholes,  for  cleaning  out  tho  dirt, 
at  intervals  of  about  30  or  40  yards.  Owing  to  tho  flatness 
of  the  roads,  tho  mud  accumulating  in  the  conduit  has  practi- 
cally no  tendency  to  flow  into  these  pits,  but  it  is  readily 
scraped  into  them  by  small  flat  wooden  scrapers  pushed 
through  tho  slot  in  tho  street  surface.  There  is  also  a  kind 
<tf  semi-circnlai-  brush  carried  along  on  a  framework  suspended 
from  tho  car,  which  cleans  out  tho  tube  as  the  car  is  running, 
and  which  appears  to  work  well.  In  tho  matters  of  tlie  hand- 
holes  over  the  insulators,  and  the  means  taken  to  keep  the 
conduit  clean,  those  linos  seem  to  bo  an  improvement  over 
those  at  liuda-Pcsth.  The  change  from  conduit  to  the  over- 
head wire  is  made  almost  automatically  on  this  tramway; 
the  bottom  of  the  conduit  ends  in  an  inclined  plane  which 
pushes  up  tho  underground  collector,  and  at  the  same  time 
the  driver  i-eleases  the  overhead  attachment.  The  change  is 
therefore  made  in  cither  direction,  without  stopping  Iho  car. 
There  are  two  other  routes  (jn  which  (he  work  was  carried 
out  by  tho  Union  Electrical  Company.  They  have  some 
differences  in  detail,  but  for  all  practical  purposes  the  de- 
scription above  given  will  suffice,  the  trolley  wheel  is,  how- 
over,  used  on  tho  ovei'hoad  sections,  and  in  CQneequerice  the 


overhead  wiring  ia  much  more  conspicuous,  especially  on 
curved  portions  of  the  routes,  on  account  of  the  greater 
number  of  "  pull  off  "  and  guard  wires  necessary  to  make  the 
overhead  wire  conform  to  the  curvature  of  the  tram  lines. 
On  one  short  section  of  tramway,  about  250  yards  in  length, 
between  two  overhead  sections,  an  attempt  was  made  to  w  ork 
with  only  one  conducter  in  the  tube,  the  rails  forming  the 
return  as  in  the  overhead  sections.  The  consequence  was 
that  the  electricity  was  always  trying  to  break  through  the 
insulating  portions  of  the  collector  into  the  metal  of  the  slot 
and  form  a  "  short  circuit  "  with  the  rails,  and  many  inter- 
ruptions were  caused  thereby.  When  both  conductors  are  in 
the  tube,  and  tho  rails  and  slot  therefore  insulated  from  them, 
this  tendency  does  not  exist,  and  no  trouble  is  experienced  in 
working. 

Inquiries  were  made  as  to  the  arrangements  made  for  deal- 
ing with  the  overhead  wires  in  the  case  of  fires.  As  to  fire- 
escapes,  the  ladders  are  run  through  the  streets  in  a  hori- 
zontal position,  and  so  the  wires  form  no  obstruction.  At  the 
scene  of  the  fire  the  wires  can  be  cut  away  if  necessary,  the 
firemen  being  provided  with  shears  and  india-rubber  gloves 
for  that  purpose.  The  overhead  wire  is  furthermore  divided 
into  sections  about  500  to  600  yards  in  length,  which  are 
separately  connected  with  the  underground  feeding  cables, 
and  the  firemen  being  provided  with  keys  can  cut  off  the 
supply  of  current  to  the  wire  at  these  feeding  points.  The 
poles  at  which  this  can  be  done  are  distinguished  from  the 
others  by  a  broad  red  band  painted  upon  them.  On  the  routes 
where  accumulators  are  used  in  connection  with  the  overhead 
wires  the  cutting  out  of  a  section  in  this  way  will  cause  no 
interruption  to  tho  traffic,  as  the  accumulators  will  supply 
the  current  necessary  for  working  through  the  gap. 

The  deputation  were  informed  by  the  ober  biirgermeister 
of  Berlin  that  the  tramway  company  pay  the  municipality  8 
per  cent,  of  their  gross  receipts,  in  addition  to  all  expenses 
for  repairs  of  tho  roadway  within,  and  for  a  short  space  out- 
side, the  rails.  This  payment  amounts  to  about  £100,000  per 
annum.  In  the  proposed  extension  of  the  concession  to  the 
tramway  company  to  1920  the  payments  will  be  as  follows  : 
First,  a  payment  of  8  per  cent,  of  the  gross  receipts  to  the 
municipality;  second,  6  per  cent,  interest  to  che  share- 
holders on  the  capital  of  the  company  ;  third,  the  balance  of 
profit  to  be  equally  divided  between  the  municipality  and  the 
shareholders. 

HAMBURG. 

The  tramways  in  this  town  are  almost  entirely  worked  by 
electricity  on  the  overhead  wire  principle.  Some  short  sec- 
tions are  worked  by  steam,  and  others  by  horse  ;  but  they 
ai'e  gradually  being  replaced  by  electric  traction.  At  the 
present  time  over  90  miles  of  tramwav  are  so  worked.  There 
are  three  different  tramway  companies,  and  they  all  use 
electric  power  ;  the  trolley  wheel  is  used,  and  not  the  sliding 
bar  as  on  many  other  tramways  visited.  Accumulators  were  . 
experimented  with  before  the  trolley  form  was  adopted,  but 
they  were  not  successful,  probably  because  of  the  gradients. 

Tho  company's  concession  runs  until  1925;  they  have 
authority  to  go  on  using  the  present  system  of  overhead 
wires  so  long  as  no  better  form  of  traction  is  available  ;  they 
may  be  required  to  replace  it  should  any  improved  methods 
become  practicable,  it  being  stipulated  that  the  change 
shall  not  only  be  to  some  better  form  of  traction,  but 
shall  be  such  as  will  leave  the  company  in  no  woree 
financial  position  than  before.  The  application  of  the  con- 
duit has  been  considered  for  some  parts  of  tho  town,  but  the 
system  was  found  to  be  impracticable  owing  to  tho  water  in 
the  subsoil,  a  large  portion  of  the  city  being  built  on  piles. 
The  company  pay  to  the  town  authorities  9^  per  cent,  of 
thoir  gross  receipts;  this  practically  amounts  to  1  pfennig  per 
passenger,  or  about  one-ninth  of  a  penny.  As  from  another 
source  the  sub-committee  loarn  th.at  tho  number  of  pas- 
sengers is  over  50,000,tXX),  this  payment  results  in  a  revenue 
to  tho  town  of  something  like  £23,000  per  annum. 

The  cars  are  small,  seating  twenty  passengers,  and  with 
room  for  nine  others  standing  on  tho  platform.  There  are 
250  motor  cars  and  160  trailers.  Tho  sub-committeo  visited 
tho  car  sheds  and  workshops,  where  the  cars  aro  built  and 
repaired,  the  company  also  making  all  harness,  unifouns 
for  tho  drivers  and  conductors,  repairs  to  motors,  and  tho 
other  miscellaneous  work  necessary  in  .'i  largo  tramway  under- 
taking. The  new  cars  ajipeared  to  lie  the  best  of  any  your 
fiub-oommittce  had  seen,  and  such  as  would  be  most  likely  to 
suit  the  requirements  of  Birmingham.  Tho  company  have 
no  electric  generating  station,  all  electricity  being  furnished 
by  another  company  which  has  the  concession  for  the  supply 
of  electricity  throiighont  the  town. 

Tho  overhead  wiring  and  street  woi-ks  generally  wore  very 
similar  to  those  described  in  other  places  where  trolley  whc'ols 
are  used.  They  arc  more  prominently  visible  than  would 
perhaps  otlierwiso  be  the  case  owing  to  the  guard  wires,  itc, 
that  have  had  to  bo  fixed  over  them  by  direction  of  tho  postal 
authorities  wherever  they  pass  under  telephone  or  telegraph 
wires.  There  have  been  fow  accidents  owing  to  fallen  tele- 
phone aud  other  wires,  hut  nothing  of  a  serious  nature,  anil 
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the  car  conductors  are  famished  with  sliears  to  cut  away 
fallen  wires  that  might  be  met  with.  The  oulv  aerions  acci- 
dents have  been  dne  to  jieraona  ranning  in  front  of  the  cars, 
principally  children  ;  bat  these  are  incidents  comnKin  to  every 
svatem  of  tramway  traction. 

BRKMEN. 

A  portion  of  the  tramways  of  this  ancient  town  have  been 
worked  by  electricity  for  several  years.  The  first  section, 
about  a  mile  in  length,  extending  from  the  Market  Platz  to 
Hii  exhibition  in  the  Uurger  Park,  was  opened  in  1S90;  three 
other  routes,  occupying  aljoiit  5J  miles  of  roads,  were  added  in 
189:! ;  in  all  there  are  about  1  miles  of  single  and  2.i  miles  of 
double  line.  About  1-1  miles  of  tramways  are  still  worked 
by  horses. 

The  electrical  equipment  was  furnished  by  the  Thomson- 
Houston  Company  with  poles  and  span  wires  in  the  streets, 
and  with  rosettes  fixed  to  the  walls  in  many  of  the  narrower 
ones.  In  many  places  an  additional  network  of  guard  wires 
is  used  as  a  protection  for  the  telogi'aph  and  telephone  wires. 
This  overhead  work  is  of  the  usual  type.and  the  remarks  that 
have  been  previously  mailc  as  to  its  unsightly  character  oould 
be  here  repeated  with  justice. 

The  sub-committee  were  particularly  struck  with  the 
narrow  and  tortuous  streets  along  which  some  of  these  tram- 
ways were  taken.  The  lines  are  carried  along  Langen- 
Btrass,  for  instance,  an  important  thoroughfare  leading  to  tho 
docks,  and  with  a  width  of  only  about  20  ft.  between  tho 
houses  on  each  side.  The  rails  aro  laid  close  up  to  the  kerb 
stones  on  one  side  of  the  road,  and  in  some  parts  double  lines 
are  laid,  but  so  closely  together  that  only  one  can  bo  used  at 
a  time.  Along  these  very  narrow  streets  the  span  wires  are 
fastened  to  rosettes  fixed  in  tho  walls. 

The  current  is  taken  off  the  overhead  wire  by  means  of  the 
trolley  wheel,  as  in  the  other  electric  tramway  installations 
carried  out  by  the  Thomson- Honston  Company-,  the  cars  are 
rather  small,  without  outside  seats,  but  with  capacious  front 
and  back  platforms,  on  which  passengers  can  stand.  The 
streets  are  generally  level,  and  trailer  cars  are  used  as  occa- 
sion requires. 

SUMMARY. 

The  foregoing  account  is  intended  to  be  chiefly  descriptive 
of  the  works  in  the  places  visited ;  it  may  now  be  convenient 
to  make  a  general  summary  before  drawing  conclusions  as  to 
what  would  be  proper  for  application  to  Birmingham. 

As  to  mechanical  traction,  there  are — a,  steam  locomotives; 
b,  fu-eless  locomotives ;  c,  SerpoUet  motors ;  d,  compressed 
air ;  e,  g.as  motors.  In  electric  traction,  there  are—/,  over- 
head wires  ;  g^  underground  conduit ;  h,  combination  of  over- 
head wires  and  underground  conduit ;  i,  combination  of  over- 
head wires  and  storage  batteries  ;  j,  surface  contact. 

The  mechanical  motors  do  not  call  for  any  further  remarks 
than  those  which  have  been  made  in  tho  i)revious  portions  of 
the  report.  As  to  electric  traction,  discussion  will  bo  chiefly 
centered  upon  overhead  wires  and  tlie  conduit.  The  introduc- 
tion of  storage  batteries  into  a  system  partly  worked  by  over- 
head wires,  is  only  at  present  commercially  practicable  upon 
lines  where  the  storage  batteries  have  to  work  over  the  level 
sections  of  the  route.  The  engineers  consulted  on  the  matter 
agreed  in  stating  that  the  gradients  over  which  the  batteries 
have  to  work  should  not  exceed  2  or  3  per  cent. ;  steeper 
gradients  could  be  worked,  but  only  at  an  excessive  coat,  and 
as  many  of  the  gradients  in  the  Birmingham  streets  are 
above  this  limit,  it  must  be  concluded  that  Birmingham  is 
not  a  suitable  town  for  such  a  system.  These  remarks  are 
of  course  intended  to  apply  to  the  present  time  only  ;  it  may 
be  that  before  long  some  new  discovery  will  be  made,  or 
some  new  form  of  battery  invented,  which  will  overcome 
existing  difficulties,  but  at  present  thero  is  nothing  of  the 
kind  in  sight.  Many  eminent  engineers  are,  however,  at  work 
upon  the  problem,  and  success  may  not  be  far  off. 

In  comparing  the  overhead  wire  with  tho  conduit  system, 
one  of  the  first  questions  that  arises  is  that  of  the  comparative 
cost,  and  here  the  sub-committee  have  not  been  able  to  get 
definite  figures.  In  some  cases  there  seems  to  be  an  effort 
to  magnify  tho  cost  of  one  and  to  minimise  that  of  tho  other. 
One  engineer,  who  is  an  undoubted  authority  on  the  matter, 
tells  us  that  the  coat  of  the  conduit  is  four  or  live  times  that 
of  an  overhead  wire ;  another  engineer  of  equal  reputation 
says  that  tho  difference  in  cost  between  a  conduit  and  a  well- 
constructed  overhead  wire  is  but  small.  Both  agree  that  when 
once  constructed  one  is  worked  aa  cheaply  as  tho  other  so  far 
as  coat  of  electricity,  labour,  ic,  is  concerned,  but  they  differ 
again  as  to  cost  of  maintenance  and  keeping  tho  conduit 
cleaned  out. 

The  sub-committee  believe  that  these  differences  in  opinion 
as  to  cost  arise  in  a  large  degree  from  different  works  being 
included,  and  they  think  rough  general  statements  of  this 
kind  can  be  of  but  little  value.  Tho  comparative  capital 
expenditures  of  two  companies  iiicuiTed  in  setting  up  installa- 
tions of  each  kind  can  only  be  compared  when  pi'oper  weight 
is  given  to  the  elements  of  locality,  ]iricc9,  cost  of  concessions, 
commissioiia,  patent  royalties,  nature  of  contracts  and  modes 
of  payment,  whether  in  "cash"  or  "paper,"  and  many  other 
considerations  and  sources  of  expense  which  may  bo  included 
in  one  case  and  excluded  in  the  other.  A  fair  comparison  can 
only  be  made  by  obtaining  tho  actual  cost  of  the  works  in 
the  streets  belonging  to  a  conduit,  and  compaiiug  this  with 


the  actual  cost  of  an  overhead  wire  with  its  poles,  span  wires, 
and  other  necessary  apparatus,  but  omitting  all  questions  of 
ordinary  tramway  rails  and  paving,  generating  stations  and 
machinery,  underground  feeders,  and  such  other  items  as  are 
common  to  both  system.  The  prices  taken  in  such  an  esti- 
mate should  only  be  such  as  a  corporation  or  a  ijubstantial 
company  should  get  tho  work  done  for  by  competent  con- 
tractoi-s,  who  are  paid  for  theii  work  on  a  cash  basis.  Taken 
in  other  ways,  it  seems  possible  to  make  the  difference  be- 
tween tho  costs  of  the  two  system!  ap|>ear  as  great,  or  as 
little,  as  ntay  be  desired. 

The  sub-committtee  have  already  some  gnido  in  the  cable 
tramway,  h  liicli  cost,  for  conduit  alone,  aliout  £5,000  per  mile 
of  single  line.  A  tube,  such  as  that  proposed  by  the  engineers 
to  the  c-omi)any,  would  cost  more  than  this;  and  one  such  as 
those  yiiur  sub-cummittoo  huvo  seen  ut  Buda-lVatli  anil  else- 
where would  cost  less.  From  this  amount  would  have  to  be 
deducted  the  coat  of  tin;  poles,  the  span,  pull-ofT  and  guard 
wires,  and  other  apparatus  peculior  to  an  overhead  wire  sys- 
tem, and  the  balance  only  would  represent  the  legimate 
difference  in  the  co.sts  of  the  systems.  Tho  sub-committee 
do  not  believe  that  this  difference  would  be  a  large  proportion 
of  the  cost  of  reconstructing  and  re-equipping  the  tramways 
on  any  electrical  system,  or  even  a  large  pro]>ortion  of  the 
cost  of  tbo  street  work  alono  ;  and  they  do  not  think  snch  a 
Bum  would  have  any  material  influence  on  the  saccess  or 
otherwise  of  the  company. 

Froni  a  public  ])oint  of  view,  and  apart  from  the  question 
of  first  cost,  there  does  not  seem  to  bo  mnch  donbt  as  to 
which  system  is  the  better  one.  Tho  overhead  wire  gives 
reliable  and  efficient  service,  but  the  undergnound  conduit  is 
equally  capable  of  doing  the  same.  It  has  been  in  saccessfnl 
use  at  Blackpool  and  at  Buda-Peath  for  several  years,  often 
under  more  adverse  circumstances  than  would  be  met  with 
in  Birmingham.  The  only  )>oint  against  it  is  that  its  con- 
struction is  saitl  to  involve  a  more  prolonged  disturbance  in 
the  streets;  but  the  sub-commiileedo  not  think  this  argument 
is  of  mnch  weight,  and  especially  if  its  depth  is  only  snch  aa 
has  been  found  sufficient  in  other  places,  no  great  disturbance 
of  gas  or  water  pipes  need  be  anticipated.  When  the  work  is 
done  there  is  no  room  for  doubt  aa  to  the  appearances  of  tin- 
streets  as  presented  by  the  two  .systems.  In  the  one  case 
the  appearance,  whatever  it  was,  remains  unaltered;  in  the 
other  case  we  have  a  number  of  poles  and  overhead  wires, 
which,  wherever  seen,  can  be  considered  nothing  but  a  dis- 
figurement. The  sub-committee  saw  these  wires  under  all 
conditions ;  perhaps  at  their  best  in  the  boulevards,  where 
tho  poles  ami  brackets  were  partially  hidden  by  trees,  and  at 
their  worst  in  crooked  streets  and  at  junctures  of  branch 
routes.  The  least  cimspicuous  of  all  was  in  certain  narrow 
streets,  with  high  houses  on  each  side,  and  the  span  wires 
attached  to  rosettes  fixed  in  the  walls ;  but  there  are  no 
streets  like  this  in  Birmingham,  and  even  if  there  were  these 
wires  would  still  be  objection.ible. 

It  is  not  only  the  wires  necessary  for  working  the  tramway 
that  have  to  bo  considered.  Where  telephone  or  telegraph 
wires  cross  over  they  have  to  be  protected  by  additional 
guard  wires,  suspended  several  feet  above  and  parallel  to  the 
tramway  wire;  or  otherwise  such  wires  are  protected  by 
fixing  to  them  wooden  covering  pieces  carried  on  little  brackets 
or  pillars  soldered  to  the  tops  of  the  wires.  It  is  not  easy  to 
say  which  has  tho  most  unsightly  result.  In  the  one  case 
there  is  the  additional  network  of  wires,  and  in  the  other  the 
overhead  wire  itself  is  made  to  look  like  a  heavy  bar.  That 
some  such  precaution  is  necessary  is  show  by  the  general 
adoption  of  either  the  one  method  or  the  other,  and  the 
probable  results,  if  it  is  omitted  or  imperfectly  done,  are 
illustrated  by  an  accident  that  happened  in  Brussels  on  the 
18th  of  last  mouth.  A  telephone  wire  gave  way,  and  in 
falling  (made  contact  with  the  tramway  wire.  A  two-horse 
van  passing  by  came  in  contact  with  the  broken  \vire,  the 
driver  received  some  severe  shocks,  and  both  horses  werp 
killed  on  the  spot.  A  similar  accident  recently  occurred  in 
Calais,  and  two  horses  were  killed  in  this  case  also. 

Another  very  objectionable  feature  in  all  overhead  wire 
systems  is  the  return  current  being  taken  by  the  rails,  with 
its  accompanying  danger  of  electrolysis  of  gas  and  water 
jiipes  by  the  stray  currents.  Wo  are  assured  that  the  Board 
of  Trade  rules  aro  sufficient  protection  ;  but  these  rules  seem, 
to  some  extent,  permissive  in  their  application  ;  and  oven  if 
they  aro  complied  with  in  the  first  instance,  there  is  no  cer- 
tainty that  compliance  will  not  become  increosiugly  difficult, 
and  perhaps  impossible,  as  time  goes  on,  and  deterioration 
sets  in  in  the  underground  and  inaccessible  ports  of  the  return 
circuit.  That  this  danger  is  not  an  imaginary  one  is  shown 
by  the  elaborate  nature  of  the  bouding  of  the  joints  of  the 
tramway,  provision  of  supplementary  feeders,  and  other 
devices  ailopte.I  to  avert  it  by  the  tramway  company.  At 
Kouen  the  sub-committee  found  the  ro;id  being  oi>ened  upand 
the  joints  examined,  not  that  there  was  know  to  be  anything 
wrong,  but  to  ascertain  whether  there  was  or  not.  The  best 
kind  of  bond  at  the  joints  does  not  yet  seem  to  be  settled  ; 
three  different  kinds  have  been  used  or  proposed  by  tho  City 
of  Birmingham  Company  already  for  use  ou  the  tramways  — 
vi:.,  the  "Chicago  bond,"  a  strong  copper  wiro  or  bar;  thu 
"  cast  welded  "  bond,  a  mass  of  cast  iron  run  in  a  molten 
condition  into  a  pair  of  clamps  fixed  to  the  rails,  and  said  to 
weld  tho  whole  into  ono  continuous  length  ;  and,  thirdly,  the 
"  plastic  bond,"  a  little  pellet  of  a  plastic  amalgam  squeezed 
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in  between  the  rail  and  fish-plate.  This  last-mentioned  bond 
is  only  to  be  nsed  provided  experiments  now  in  progress  in 
America  as  to  its  oonductivity  are  satisfactory.  These  things 
tend  to  show  that  although  the  overhead  wire  system  has 
been  the  longest  in  the  field,  and  has  by  far  the  greatest 
bhare  of  experience  connected  with  it,  snch  an  important 
matter  as  proper  provisions  for  the  return  conduit  are  not  yet 
out  of  the  experimental  stage.  To  the  corporation,  as  owners 
of  the  gas  and  water  mains,  this  is  a  most  important  matter, 
and  the  sub-committee  are  very  strongly  of  opinion  that  this 
is  not  a  thing  that  should  be  left  to  chance,  but  that  the  sys- 
tem to  be  adopted  should  be  free  from  any  suspicion  of  mis- 
chief arising  from  such  a  source. 

The  underground  conduit,  as  carried  out  at  Buda-Pesth  and 
at  Berlin,  appears  to  the  sub-committee  to  be  the  only  system 
(apart  from  accumulators)  which  affords  this  assurance.  Both 
conductors  are  contained  in  the  tube,  and  neither  the  rails  of 
the  tramway  nor  the  general  body  of  the  earth  forms  any 
part  of  the  circuit,  and  there  is  consequently  no  tendency  to 
electrolysis  of  underground  pipes.  As  earried  out  at  Black- 
pool the  rails  form  the  return  portion  of  the  circiiit,  and  this 
consequently  is  no  better  in  these  respects  than  the  overhead 
wire.  Another  great  advantage  of  the  conduit  is  that  there 
is  no  sparking  at  the  wheels,  which  must  alwaj's  occur  when 
the  rails  are  used  as  the  return.  This  feature  of  some  sys- 
tems of  electric  traction  is  not  often  referred  to;  on  a  clean 
road  and  with  damp  or  wet  rails  it  is  not,  perhaps,  enough 
to  give  rise  to  complaint,  but  on  a  dusty  road  it  is  a  great 
objection,  and  in  tlie  crowded  streets  of  snch  a  town  as  Bir- 
mingham would  certainly  be  the  cause  of  many  accidents. 

The  sub-committee  would  point  out  that  the  nnsightliness 
and  otherwise  objectionable  features  of  the  overhead  wire 
system  are  recognised  in  many  of  the  places  they  have 
visited.  The  municipal  authorities  at  Paris,  Vienna  and 
Berlin  stated  that  in  no  case  would  they  permit  overhead 
wires  in  the  central  portion  of  those  cities.  At  Brussels 
several  miles  of  condnit  are  being  laid  to  avoid  them ;  at 
Dresden  and  Buda-Pesth  they  are  not  allowed  in  the  principal 
streets,  and  even  in  some  of  the  outer  districts,  where  per- 
mission has  been  given,  it  is  conditional,  and  the  wires 
have  to  be  removed  upon  notice  being  given.  At  Hanover 
they  ai'e  not  allowed  in  the  principal  streets,  and  the  tram 
cars  are  worked  through  the  town  by  accnmulators.  At 
Bremen  they  have  had  overhead  wires  through  some  of  the 
principal  streets  for  several  years,  but  the  present  authorities 
refuse  permission  for  them  to  be  extended  into  some  of  the 
side  streets,  which  are  still  being  worked  by  horses.  Even  in 
New  York,  the  company  of  which  Mr.  Pearson  is  engineer 
is  this  year  going  to  lay  down  about  50  miles  of  conduit, 
because  permission  for  overhead  wires  cannot  be  obtained. 

The  conclusion  to  be  dra^^^l  from  this  inquiry  has  been  a 
matter  of  anxious  consideration  to  the  sub-committee.  They 
recognise  that  it  is  not  merely  a  matter  of  the  cheapest  form 
of  traction  to  be  used  on  some  of  the  present  tramways,  but 
a  much  larger  one,  affecting  in  maiiy  ways  the  best  interests 
of  the  whole  town.  Due  weight  has  been  given  by  them  to 
the  considerations  that  should  enter  into  such  an  important 
question,  and  they  strongly  recommend  that  no  consent  be 
given  for  the  erection  of  overhead  wires  in  any  part  of  the 
city.  They  believe  that  less  objectionable  and  equally 
efficient  methods  of  applying  electricity  to  the  working  of 
the  tramways  are  availalile  and  at  a  reasonable  cost. 

The  above  report  is  signed  by  all  the  members  of  the  sub- 
committee, and  appended  is  a  letter  from  Dr.  John  Hopkin- 
son,  in  which  he  says  : — 

I  have  read  the  report,  and  particularly  considered  the 
conclusion  at  which  the  sub-committee  has  arrived — viz., 
that  in  such  a  city  as  Birmingham  an  electric  tramway  in 
which  the  conductors  are  entirely  underground  is  much  to  be 
preferred  to  any  overhead  system.  With  this  conclusion  I 
heartily  agree.  The  greater  cost  of  the  former  system, 
though  by  no  means  negligible,  is  very  small  compared  with 
the  advantage  gained  in  so  populous  and  wealthy  a  city  as 
Birmingham.  


BACTERIOLOGICAL  TREATMENT  OF  SEWAGE. 

EXPERIMENTS  AT   OSWESTRY. 

The  problem  of  satisfactorily  disposing  of  the  sewage  of 
the  borough  of  Oswestry  has  been  engaging  the  attention  of 
the  borough  surveyor,  Mr.  B.  0.  Wynne  Roberts,  for  some 
years  past.  The  daily  volume  of  sewage —  about  500,000 
gallons — is  conveyed  from  the  town  by  the  sewers  to  the 
outfall  in  the  corporation  field  on  the  Maosbnry-road,  where 
it  passes  through  two  taiiks,  measuring  70  ft.  long  by  15  ft. 
wide  by  3  ft.  deep,  working  alternately.  The  heavier  portion 
of  the  sludge  settles  mechanically  and  is  scooped  out  mixed 
with  ashes,  and  sold  as  manure,  .\ftcr  this  partial  separation 
the  effluent  is,  without  any  further  treatment,  discharged  into 
a  stream,  and  running  by  way  of  Maosbury  empties  itself  into 
the  Morda.  As  the  filth  aconmulates,  which  is  especially 
the  case  at  points  where  the  water  is  stagnant  or  overflows 
the  banks  of  the  stream,  putrefaction  sets  in,  and  a  most 
offensive  smell  is  experienced.  Jt  is  the  remedying  of  this 
serious  evil,  which  prevails  at  points  all  along  the  brook, 
that  is  hopefully  looked  for  in  the  working  of  the  system  Mr. 
Wynne  Roberts  has  taken  in  luind. 

The  idea  of  adojiting  the  septic  tank  system,  having  to  be 


delayed  owing  to  the  Local  Government  Board  not  having 
held  their  inquiry  at  Exeter,  Mr.  Wynne  Roberts,  some  months 
ago,  set  about  experimenting  with  Mr.  Dibdin's  system,  which 
secures  the  purification  of  the  effluent  on  bacteriological 
principles.  Some  £30  was  spent  in  the  construction  of  the 
necessary  tanks,  and  the  success  which  has  attended  the 
experiments  is  considered  remarkable.  A  stream  of  the 
partially  separated  sewage  flows  into  a  gauge  tank.  It  then 
passes  over  a  2-in.  notch,  by  which  15,000  gallons  per  day 
are  dealt  with,  and  along  wooden  troughs  on  to  beds  of 
riddled  cinders  taken  from  the  rubbish  heaps.  There  are  four 
of  these  beds,  each  16  yards  in  superficial  area,  and  having  a 
depth  of  4  ft.  6  in.  To  ensure  adequate  oxygenation,  which 
cannot  be  done  by  the  continuous  use  of  one  tank,  the  four  beds 
are  used  successively,  and  Mr.  Wynne  Roberts  has  devised 
an  arrangement  by  which  they  are  controlled  automatically. 
The  sewage  from  the  gauging  tank  is  received  in  a  centre 
basin,  and  flows  thence  by  a  valve  on  to  one  of  the  beds. 
AVhen  the  water  reaches  a  certain  level  it  overflows  along  a 
pipe  into  a  tumbling  basin,  which  when  partially  full  tips 
over,  and  in  so  doing  closes  the  valve  of  bed  No.  1,  and  opens 
that  of  No  2,  which  is  the  next  to  receive  the  sewage.  Two 
hours  is  taken  in  filling  a  tank,  and  in  that  time  it  is  con- 
sidered that  the  bacteria  have  had  ample  time  to  do  their  work. 
Bed  No.  2  next  overflows,  and  automatically  closes  its  own 
valve  and  opens  that  of  No.  3,  at  the  same  time  discharging 
the  sewage  of  No.  1,  which  has  been  standing  full.  This 
discharge  takes  ten  or  fifteen  minutes,  after  which  the  bed 
remains  empty  for  some  horn's.  From  these  beds  the  effluent 
passes  on  to  another  bed  made  of  screenings  from  the  rubbish 
heap,' through  which  it  percolates.  The  final  effluent  is  de- 
scribed as  remarkably  good,  both  in  appearance  and  taste.  In 
looks  it  is  little  different  from  spring  water,  and  has  abso- 
lutely no  smell. 

Following  up  the  success  which  has  attended  the  experi- 
ments, the  town  council  has  now  made  Mr.  Wynne  Roberts  a 
further  grant  of  £200,  which  he  will  expend  in  constructing 
near  the  top  of  the  field  a  central  tank,  for  the  first  of  two 
series  of  nine  beds  that  will  be  the  beginning  of  a  complete 
system,  should  it  be  carried  out,  by  which  all  the  sewage  may 
be  dealt  ■\vith.  Mr.  Wynne  Roberts  has  aimed  at  carrying 
out  the  system  in  a  manner  that  will  enable  its  completion 
by  instalments  from  the  rates  instead  of  going  to  the  Local 
Government  Board  for  a  loan,  and  being  required  by  them  to 
incur  a  large  expenditure  on  structural  works.  The  cost  of 
this  scheme  is  not  expected  to  exceed  £2,000,  and  its  working 
could  easily  be  attended  to  by  the  men  now  engaged  on  the 
works.  Should  the  scheme  be  completed  soon,  Oswestry 
will  be  the  first  town  in  the  kingdom  to  deal  with  the  whole 
of  its  sewage  on  this  system.  The  surveyor  has  devoted 
much  time  and  trouble  to  the  experiments,  and  is  confident 
that  the  system  will  prove  an  affective  and  comparatively 
inexpensive  solution  of  the  sewage  disposal  difficulty. 


PETERHEAD  WATER  SUPPLY. 

The  members  of  tlic  Peterhead  Town  Council  recently  paid 
a  visit  of  inspection  to  the  sources  of  the  water  supply 
of  the  town.  After  inspecting  the  Grange  reservoir,  which 
has  a  holding  capacity  of  700,000  gallons,  and  which 
was  found  to  be  in  good  order,  the  company  drove 
to  the  new  reservoir  at  Forehill,  about  2J  miles  from  the 
town.  This  reservoir,  which  has  a  capacity  of  2,008,012 
gallons,  was  constructed  during  the  past  winter,  at  a  cost  of 
nearly  £2,000.  It  is  13  ft.  deep  when  full,  the  length  and 
breadth  of  the  bottom  being  206  ft.  and  93  ft.  respectively, 
and  on  tlie  water  line  240  ft.  long  and  126  ft.  wide.  It  is 
made  out  of  the  clayey  natui'e  of  the  ground,  the  face  being 
built  with  rubble  stones.  Owing  to  the  wet  and  stormy 
weather  during  the  winter,  the  work  of  construction  was  con- 
siderably retarded  and  the  interior  was  only  completed  on 
April  24th  last.  Since  that  time  the  reservoir  has  been  filled 
to  a  depth  of  Oft.  10  in.,  or  an  estimated  quantity  of  1,373,875 
gallons.  It  will  not  be  possible  to  test  to  the  utmost  extent 
the  benefit  of  the  reservoir,  seeing  that  it  has  not  been  quite 
filled ;  but  so  far  there  has  been  evidence  of  the  sufficiency  of  the 
water  supply,  and  especially  of  the  utility  of  the  large  storage 
accommodation  to  meet  tlie  great  demand  for  water  for  house- 
hold and  trade  purposes  during  the  day. 

With  the  reservoir  at  the  town  house  there  is  now  avail- 
able storage  for  2,754,478  gallons,  and  this,  with  an  average 
daily  supply  from  the  Cairncatto  and  Wellington  sources  of 
301,160  gallons  per  day,  is  calculated  to  be  sufficient  for  all 
),uu'poses  for  many  years  to  come.  This  is  cvidejiced  by  the 
fact  that  up  to  the  present  the  reservoir  has  only  been  reduced 
to  the  extent  of  a  few  inches,  the  loss  dm-ing  the  day  having 
been  almost  fully  made  up  during  the  night.  Had  the  Fore- 
hill  reservoir  not  been  in  existence  and  pretty  well  filled,  the 
likelihood  is  tliat  the  authorities  would  have  been  put  iu  a 
state  of  alarm,  as  the  great  consunijition  during  the  day, 
e.specially  during  the  jpreEent  dry  weather,  has  taxed  the 
Grange  reservoir  to  its  fullest  extent,  and  each  evening 
lately  it  has  been  pretly  far  reduced. 


Caluefley. — The  district  council  have  resolved  to    experi- 
ment with  the  incandescent  gas  burners. 
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The  Leeds  Health  Exhibition 

Of  Sanitary  Apparatus,  Appliances,  and  Articles  of  Domestic  Use  and  Economy. 

FIRST    NOTICE. 


The  sixteenth  Health  Exhibition  organised  hytho  Sanitary 
InBtitnte  is  now  beint?  held  ;it  Leoda.  and  will  not  close  niitil 
October  9th.  It  was  formally  opened  on  Si'iiteml)f'r  1-tth  l)y 
Sir  James  Kitson,  liart.,  M.p",  Lord  Mayor  of  I/eods,  in  the 
presence  of  a  considerable  number  of  visitors. 

In  asking  tlie  Lord  Mayor  to  perform  the  ceremony  Prof. 
J.  Lank  Nottf.r,  representinf,'  the  Sanitary  Institute,  said 
that  the  exhibition  was  the  largest  promoted  by  the  Institute. 
The  first  one,  which  was  hold  at  E.xeter  in  1880,  was  attended 
by  3,400  persons  ;  last  year,  at  Newcastle,  52,000  attended. 

Tlio  Loan  Mayor  referred  especially  to  the  part  Leeds 
inventors  and  manufacturers  had  taken  in  i>romoting  sani- 
tai'y  science.  At  tho  time  ho  was  born,  he  said,  only  12,000 
of  the  people  of  Leeds  were  supplied  with  water  by  a  com- 
pany, and  over  fiO,000  drew  their  water  from  wells,  most  of 
which  were  lialdo  to  be  contaminated.  They  could,  there- 
fore, readily  understand  why  the  death  rate  had  diminished  so 
greatly,  and  that  the  local  authority  had  felt  justilied  in  spend- 
ing any  amount  in  reason  in  securing  a  good  supply  of  water. 
He  had  been  told  that  when  ho  was  born  tlie  death  rate  of  Leeds 
was  something  like  30  per  1,000  of  the  population.  For  tho 
last  tliree  years  it  had  been  under  20  per  1,000.  Though  the 
population  of  the  city  was  4(X),0O0,  the  deaths  were  now 
4,000  per  anuuni  fewer  than  they  woidd  be  if  tho  same  rate 
of  mortality  prevailed  as  at  the  bcgiimijig  of  the  century. 
When  they  thought  of  the  misery  .and  distress  residbiug  when 
the  bread-winner  of  the  family  suffered  from  ill-hc>al(  h,  and 
of  the  general  depression  produced  by  unhealthy  conditions, 
they  had  good  reasons  to  congratulate  themselves  on  tlio  pro- 
gress made  in  sanitary  science,  and  had  still  greater  reason  to 
thank  sanitary  engineers  and  scientific  inventors  for  the 
headway  they  had  made  in  promoting  the  health  of  the 
people  and  the  general  happiness.  Tho  exhibits  showed  that 
they  in  Leeds  had  done  something  in  sanitary  matters  to  bring 
about  this  happier  state  of  things.  Drain  pipes  were  made 
in  that  city  as  earlj'  as  anywhere  else  in  the  country.  He 
was  liappy  to  think  that  his  father-in-law,  the  late  Mr.  .loseph 
Cliff,  was  an  inventor  in  that  direction.  He  experimented  for 
many  years,  and  had  many  disappointments,  but  ultimately, 
by  perseverance,  he  succeeded  by  mechanical  means  in  making 
those  excellent  pipes  which  had  done  so  much  tor  tho  sanita- 
tion of  our  large  towns  and  cities.  Under  their  able  sanitary 
engineers,  under  the  guidance  of  their  excellent  city  en- 
gineer (Mr.  llewson),  they  had  a  magnificent  system  of  drain- 
age, promoted  by  the  inventions  of  which  ho  had  spoken. 
The  men,  like  Mr.  Cliff,  who  brought  out  tlicso  inventions 
wore  the  men  who  were  giving  employment  tlirongh  their  in- 
ventions and  brains  to  large  numbers  of  their  fellow  men  in 
the  city.  Hethouglit  exhibitions  such  as  the  proseutonehad 
very  great  advantages  in  bringing  before  tliem  examples 
which  in  the  ordinary  course  of  affairs  they  woulil  not  liave 
the  opportunity  of  examining  for  themselves.  It  was  also  a 
great  advantage  to  them  that  civil  and  sanitary  engineers, 
and  both  combined,  slioidd  assemble  and  discuss  sanitary 
science  and  instruct  ono  another,  and  at  tho  same  timo  in- 
struct tho  public  at  large.  For  these  reasons  he  asked  them 
to  give  the  Sanitary  Institute  a  hearty  welcome  to  Leeds.  The 
Lord  Mayor  concluded  by  declaring  tho  exhibition  cjpen. 

Dr.  Fabquiiarson,  m.p.,  proposed,  and  Mr.  T,  Pruiqin 
Tkai.k  seconded,  a  vote  of  thanks  to  the  Lord  Mayor,  and  the 
proposal  was  carried  with  acclamation,  a  simihir  vote  being 
also  accorded  to 

THE  JUDGES  OF  TIIK  KXITIDITION. 
Tho  following  are  the  judges:  Henry  Law,  M.i.c.k.  (chair- 
man), A.  Wynter  lilyth,  M.u.r.s.,  Thomas  W.  Cutler,  V.R.I.B.A., 
Rogers  Field,  a. A.,  m.[.c.k..  Prof.  A.  Bostock  Hill,  M.iv,  .Tnmea 
Lemon,  K.R.I.H.A.,  m.i.c.e.,  A.  Newsholnie,  m.m.,  Louis  I'arkes, 
M.l).,  J.  Wallace  Peggs,  a.m.i.c.e.,  G.  Roid,  M.n.,  J.  Osbonrne 
Smith,  F.«.r.B,A.,  and  W.  0.  Tyndale,  m.i.c.k. 


THE  JUDGES'  AWAEDg. 

The  following  is  a  list  of  the  awards,  so  far  as  yet  decided, 
likely  to  be  of  interest  to  our  readers : — 

Silver  Medals. — Blackmail  Ventilating  Co.,  Limited,  63 
Fore-street,  E.C.,  for  coke  screen  for  ventilating  purposes; 
F.  C.  Calvert  &  Co.,  Bradford,  Manchester,  pure  carbolic  acid  j 
Davis  Gas  Stove  Co.,  Limiti^d,  200  Camberwell-road,  S.E., 
"Metropolitan"  gas-cooker;  J.  Defries  &  Sons,  Limited,  1-17 
Houndsditch,  E.G.,  Pasteur-Chambcrland  domestic  filter,  and 
for  jjortable  hot-spray  disiufector ;  Expanded  Metal  Co., 
Limited,  39  l-'pper  Thames-street,  E.C.,  expanded  metal ;  the 
Ferrybridge  Foundry  Co.,  Ferrybridge,  Yorkshire,  "  Fryston  " 
duplex  fire  kitchener;  Hnghe8&  Lancaster, 47  Victoria-Street, 
S.W.,  Shono's  hydro-pneumatic  ejector;  Jas.  Milne  &  Son, 
Limited,  4S  Wellington-street,  Leeds, '•Instantt-r"  grip  fire- 
hose connection  ;  Leeds  Fireclay  Co.,  Limited,  Leeds,  wall 
decorations  in  Bnrnmntofts  faience  ;  Reynolds  &  Branson,  14 
Comniercial-stri'et,  Leeds,  apparatus  for  analysis  of  air, 
water,  food,  Ac;  Shanks  A;  Co.,  Barrhead,  N.B.,  *'  Fin-de. 
Steele  "  bath. 

Bronze  Medals. — Cannon  Hollow  Wai-e  Co.,  Deepfields, 
near  Bilston;  Staffordshire,  enamelled  cast  iron,  and  for 
"  Hercules "  gas-cooker ;  the  Cordelova  Co.,  Limited,  74 
Pitt-street,  Edinburgh,  "  Cordelova"  wall  coverings;  Clangli- 
tou  Brothers,  Bramley,  Leeds,  the  "  Niagara "  waste-water 
preventer;  S.  Dixon  &  8on,  31  to  41  Swinegate,  Leeds,  in- 
candescent are  outside  lamp ;  j^.ltred  Dougill  &  Co.,  Limited, 
36  Great  George-street,  Leeds,  gas  engine  convertible  into 
oil-engine ;  Jas.  Dnckett  &  Sons,  Limited,  Sanitary  Ware 
Works,  Burnley,  Lancashire,  "Clincher"  wash-down  closet; 
Farnley  Iron  Co.,  Farnley  Works,  Leeds,  white  and  coloured 
glazed  bricks,  and  white  enamelled  fire-clay  bath  without 
fittings,  and  white  enamelled  fire-clay  sinks  without  fittings; 
Ferrybridge  Foundry  Co.,  Ferrybridge,  Yorksliire,"  Fryston" 
lifting-fire  kitchener ;  William  Gooding,  North-road  Works, 
Metropolitan  Cattle  Market,  Islington,  X.,  combined  safety- 
valve  andlfnsible  plug,  and  also  for  interchangeable  rubber 
stair-treads ;  Henry  Jackson,  134  Westfield-roads,  Leeds, 
self-feeding  circulating  boiler  ;  John  Jones,  40  Sidney-street, 
Chelsea.  S.W.,  leleasable  stopper  for  cleaning  arm  of  discon- 
necting trap;  Leeds  Art  Pottery  and  Tile  Co.,  Leathloy-road, 
Hunslet,  Leeds,  faience  tile  dadoes;  Leeds  Fire-Clay  Co., 
Limited,  Leeds,  glazed  bricks,  and  also  for  Shopjiee's  dovetail 
bricks,  Tiltman's  division  bricks,  vitreous  glazed  terra-cotta, 
white  enamelled  fire-clay  bath  without  fittings,  and  white 
enamelled  fire-clay  sink  withont  fittings;  K.  Mason.  Hemsworth, 
near  Wakefield,  reversible  window  and  fanlight;  Jas.  Milno 
&  .Son,  Limited,  48  Wellington-street,  Leeds,  sink  waste  fit- 
tings, and  upright  combination  bath  fittings  with  large  out. 
lets ;  New  I'atent  Broom  Co..  Paragon  Works.  Stoke  New- 
ington,  London,  N.,  "Paragon"  bass  brooms;  Xoble  Brown 
&  Co.,  Nobro  Works,  Firth-street,  Leeds,  "  Nobro  "  portable 
fire-pump;  Patent  GuUey  Co.,  Limited,  St.  Peter's  Church- 
walk,  Nottingham,  Crosta's  iron  road  pulleys ;  Price's  Patent 
Candle  Co.,  Limited,  Belmont  Works,  Battersen,  London, 
S.W.,  pure  glycerine;  U.  H.Quine,  1  Leaf-square,  Pendleton, 
Manchester,  sanitary  ash-bin  ;  John  Itussoll  &,  Co.,  Limited, 
1,5  Wellington-street,  Leeds,  wrought-iron  and  steel  lubes, 
and  also  for  cn]>  fittings   for  incandescent  gas  lamps;  Tenia 

6  Somcrs,  4,S  Woodhouse-lnne,  Leeds,  raised  hearth  ami  sunk 
fire;  E.  Walker  A  Co.,  Hoekraondwike,  Yorkshire,  Walker'n 
block-tin  lined  iron  pipe  ;  and  Wil.son  A  Stockall,  Bury.  Lan- 
cashire, accident  ambulaiico  carriage. 

Deferred  for  I'raclieal  'i"nVi(.— Cameron,  Commin  A-  Martin, 

7  Bedford-circus,  Exeter,  for  septic  tank  systt^m  of  sowago 
treatment;  H.  ('larke  A  t'o.,  Milton  Works,  Heckmoiidwike, 
"Eureka"  lead-encased  lilock-tin  water  pii>e ;  Abraham 
Thomas  Coojier,  92  Moray-road,  London,  N'.,  Cooper's  suction 
and  vacuum  pnmp;  Davis  Gas-stove  Co.,  Limited,  20O 
CamberwoU-road,  S.E.,  open    ventilating    gas    tire;   Alfred 
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Dongill  &  Co.,  Limited,  36  Great  George-atreet,  Leeds, 
"Tornado"  air-propeller;  DouUon  &  Co.,  Lambeth,  S.E., 
Ellison's  "  O.B."  closet;  Formalin  Hygienic  Co.,  9  and  10 
St.  Mary-at-Hill,  London,  B.C.,  the  "Alformant"  and 
"Formalin";  Hughes  &  Lancaster,  47  Victoria-street,  S.W., 
Fischer  stone  filters;  George  Jennings,  Lambeth  Palace-road, 
S.E.,  Duplex  supply  and  sanitary  waste  valves  I'or  lavatories, 
and  Duplex  supply  and  sanitary  w.iste  valves  for  baths ; 
Jey's  Sanitary  Compounds  Co.,  Limited,  64  Cannon-street, 
E.C,  formogenic  auto-clave ;  John  Jones,  40  Sydney-street, 
Chelsea,  London,  S.W.,  automatic  flushing  cistern  for  urinals 
and  ball  valves ;  B.  Kuhn,  36  St.  Mary-at-Hill,  London,  E.C, 
"  Chinosol  "  ;  Manchester  Gas-Cooker,  Limited,  Albert  Works, 
Hnddersfield,  gas  govei-nor;  Riclimoiid  &  Co.,  Limited, 
Warrington,  "  Gulf  Stream  "  geyser ;  Sissons  Brothers  <i  Co., 
Limited,  Sculcoats,  Hull,  sanitary  washable  distemper;  J. 
Stott  &  Co.,  Vernon  Works,  Oldham,  electric  motor-dynamo; 
Torpedo  Ventilator  Co.,  32  Eyre-street,  Sheffield,  "  Tor]>edo  " 
ventilators;  United  Alkali  Co.,  E.xchange  Buildings,  Liver- 
pool, hypochlorite  of  soda  solution ;  Valveless  Siphon  Co., 
Kirkstall,  Leeds,  "  Waterwich  "  ball  valves  ;  E.  Walker  &  Co., 
Heckmondwike,  Walker's  nluminium-lined  pipes  and  frost- 
resisting  pipes;  and  Washington  Lyon,  85  Asylum-road, 
Peckham,  S.E.,  steam  disint'ector. 

Letters  of  Thanks  or  Recognition. — Adams  &  Co.,  Park-lane 
Works,  Leeds,  gentlemen's  lavatory  ;  Claughton  Brothers, 
Bramley,  Leeds,  ornamental  lead  work;  Donlton  &  Co., 
Lambeth,  London,  S.E.,  ladies'  lavatory;  and  Shanks  &  Co., 
Tubal  Works,  Barrhead,  N.B.,  specimens  of  old  defective 
work. 

FIRST    NOTICE    OF    EXHIBITS. 

Taking  the  exhibits  in  their  numerical  order,  one  notices 
first  Mr.  Washington"  Lyons'  well-known  patent  steam  disin- 
fector.  As  it  has  now  been  in  practical  use  for  over  fourteen 
years,  and  upwards  of  450  machines  are  now  working  in 
municipal  disinfecting  stations,  hospitals,  asylums  and  otlior 
buildings,  it  is  too  well  known  to  need  description  here.  Nor 
need  much  be  said  of  the  exliibits  of  Messrs.  W.  Woollams  & 
Co.,  of  110  High-street,  London,  W.,  who  occupy  some 
adjoining  wall  space  with  specimens  of  their  wall  papers, 
which  are  both  artistic  in  design  and  free  from  arsenic. 

Mr.  W.  Keith,  Alloa,  N.B.,  shows  a  model  of  his  patent 
intercepting  trap,  with  provision  for  stopping  drains  for 
testing  and  flashing  purposes;  Mr.  Wili.ia.m  Boydfll, 
Leigh,  Lancashire,  shows  a  tiny  sectional  representation  of 
Croydell's  patent  self-flashing  stench  trap;  and  Mr.  Jabez 
Hdlse,  High-street,  Winsford,  Cheshire,  exhibits  a  dainty 
model  of  his  combined  lavatoi'y  and  water-closet  apparatus. 

The  stand  of  the  Horsfall  Furnace  Syndicate,  Limited, 
Athenfeum  Buildings,  Leeds,  contains  a  small  model  of  the 
latest  type  of  the  Horsfall  destructor,  as  erected  at  Hamburg, 
Edinburgh  and  Bradford.  The  furnaces  are  placed  back  to 
back,  and  are  filled  by  means  of  a  special  self-sealing  hop))er 
or  platform  common  to  both  furnaces.  The  draught  is  forced 
in  the  well-knowni  way  peculiar  to  these  furnaces — by  meaiis 
of  steam  jets  blowing  air  into  the  cast-iron  sides  forming  tho 
sides  of  the  fm'nace  for  a  foot  above  the  grate  bars  and  de- 
livering the  air  for  combustion  into  the  ashpit.  The  ashpits, 
of  course,  are  closed,  this  arrangement  having  the  effect  of 
warming  the  air  for  combustion,  and  also  of  protecting  the 
sides  of  the  furnace,  which  used  to  be  undermined  by  tho 
clinker  sticking  to  the  brickwork.  This  feature  is  further 
illustrated  by  a  full-size  cast-iron  side,  made  to  tlie  order  of 
the  Corporation  of  Ashton-under-Lyne  for  the  triple  scheme 
of  refuse  destructor,  electric  ligliting  and  electric  tramway.s, 
for  which  Messrs.  Fawcus  &  Clirehugli  are  the  consulting 
engineers.  A  model  also  shows  ]ilainl_v  the  front  exhaust, 
which  ia  another  exceedingly  well-known  feature  of  the 
Horsfall  furnace.  This  arrangement  brings  I  he  gases  over 
the  hottest  part  of  the  fire  befoi-e  tiiey  escape,  while  at  the 
same  time  it  does  not  afford  any  facility  for  the  escape  of 
dust.  Instead  of  having  sejjarale  steam  jets,  as  formerly,  to 
each  side  of  each  furnace,  they  have  now  provided  air  ducts, 
common  to  all  the  blast  trumpets  in  the  installation,  and 
these  are  fed  with  air  by  steam-jet  blowers  of  colossal  size. 
The  company  exhibit  one  of  these  blowers  designed  to  de- 
liver 176,400  cubic  feet  of  air  per  hour  against  a  pressure  of 
2  in.  of  air  in  the  ashpits.  This  blower  is  probably  tlie  most 
powerful  steam-jet  apparatus  liitherto  constructed.  The  one 
exhibited  has  been  mado  to  the  order  of  the  Bradfonl  Corpo- 
ration. Another  interesting  exhibit,  side  by  side  witli  tho 
large  blower  just  referred  to,  is  a  small  steam-jet  apparatus 
designed  for  supplying  air  pressures  up  to  152  in.  of  water. 
This  blower,  which  has  been  ordered  for  a  special  jnirpose,  is 
probably  a  unique  example  of  a  steam  jet  ajiplled  to  high 
pressures.  Further  interesting  exhibits  relating  to  destructors 
are  an  enlarged  photograph  of  the  modal  awarded  by  the  Sani- 
tary Institute  at  their  1896  exhibition,  and  also  photographs 
of  the  destructors  recently  erected  on  the  Horsfall  system  at 
Meanwood,  Leeds,  Oldham  and  Pernainbnco.  Some  of  these 
photographs  show  the  works  in  course  of  construction,  and 
are  therefore  specially  interesting.  A  large  diagram  of  the 
furnace,  and  also  of  the  company's  patent  dust-catcher  as 
applied  at  Edinburgh,  complete  the  destructor  information. 
A  considerable  amount  of  space  is  devoted  to  tlie  company's 
boiler  furnafes,  respecting  n-hich  diagrams,  furnace  bars  and 
photographs  are  shown.  The  company,  we  learnt,  have  a 
largo  number  of  snoh  furnaces  in  hand  for  dealing  with  low 
grades  of  fuel  for  steam-raising  in  ordinary  boilers. 


Messrs.  Ness  &  Co.,  Darlington,  show  their  thymo-cresol 
disinfecting  fluid,  powder  and  soaps  ;  Hanlou's  patent  diain-  ""^IL 
feeling  apparatus  for  water-closets ;  and,  among  other  things,  ^\ 
an  arrangement  of  three  "  jet  and  spray  "  hose  branches  for 
disti-ibuting  water  and  dilate  disinfectants  either  in  a  solid 
jet  or  in  sprays  of  various  characters.  These  different  effects 
are  produced  by  merely  altering  the  position  of  the  plug  of 
the  stop  cock,  and  all  drip  is  avoided.  At  the  next  stall  Mr. 
K.  H.  Qi'iNE,  Loap-sqnare,  Pendleton,  Alanchester,  has  a 
"life-size"  wall  built  up  to  show  the  working  of  his  sanitary 
ashbin.  The  wall  is  supposed  to  be  that  of  a  backyard,  and 
in  it  the  bin,  of  steel-plate  galvanised,  is  hung  on  pivots  in  a 
frame  built  into  the  wall.  It  is  emptied  by  a  scavenger 
from  outside  tho  wall,  but  we  failed  to  see  how  the  operation 
could  be  conducted  without  the  blowing  about  of  more  or  less 
dust. 

TheO.XTQENSEWAOl!:  PURIFICATION  Co.,  Limited,  of  Suffolk- 
street,  Dublin,  and  Newport,  Mon.,  advertise  their  process  of 
sewage  purification,  and  tlieir  patent  "  Oxynite,"  which  they 
claim  to  be  "the  cheapest  and  most  efficient  sewage  precipi- 
tant in  the  market."  The  compan3''s  system,  our  readers  are 
aware,  is  th.at  of  Mr.  Adeney  and  Mr.  Kaye  Parry.  Mr. 
Wesley  Briggs,  Sheepscar-street,  Leeds,  shows  his  antomatic 
flushing  apparatus  for  closets  and  urinals,  and  some  interest- 
ing specialities  in  lead-burning;  and  adjoibing  is  the  stall  of 
Mr.  Henky  Lindlev,  Nevill-street,  School  Close,  Leeds,  who 
is  well  represented  by  some  admirable  specimens  of  good 
plumbing  and  lavatory  appliances. 

Of  the  exhibit  of  Messrs.  Donald  Cameron,  F.  J.  Commin, 
and  A.  J.  Martin,  Bedford-circus,  Exeter,  we  need  say  little 
here.  We  have  followed  the  discussions  as  to  the  "  septic 
tank  "  system  of  sewage  treatment — witli  which  the  names  of 
these  inventors  are  associated — very  closely,  and  we  imagine 
readers  of  The  Surveyor  h.ave  already  in  their  possession  all 
that  has  so  far  been  said  for  and  against  it.  The  latest  addi- 
tion of  importance  to  this  literature  will  be  the  paper  read  by 
Mr.  Cameron  at  the  congi'ess,  and  to  this  we  shall  duly  refer 
elsewhere  in  the  course  of  our  report.  On  the  stall  at  the 
exhibition  is  shown  a  woi'king  model  of  the  plant  in  practical 
use  at  Belleisle  (Exeter)  for  the  treatment  of  the  sewage  of 
a  population  of  1,500,  the  only  difference  being  that  in  the 
model  there  are  eight  discharge  valve  chambers  for  the  five 
filters,  instead  of  four  as  at  Belleisle.  In  a  report  (dated 
July  last)  on  the  system  as  in  operation  at  Exeter,  Messrs. 
Dibdin  &  Thudicluiui  summarise  the  general  resnlta  of  their 
examination  as  clearly  demonstrating  "  that  the  process  ia 
well  adapted  from  the  chemical  and  biological  point  of  view 
for  the  efficient  treatment  of  crude  sewage  without  the  aid  of 
chemicals,  sludge  presses,  <ic.  ...  It  yet  remains  to  be 
seen  how  the  process  is  adapted  for  the  treatment  of  sewage 
from  manufacturing  districts,  but,  having  regard  to  our 
general  experience,  we  see  no  reason  why  it  should  not  be 
applicable  in  a  large  number  of  cases."  In  the  meantime  the 
Corporation  of  Exeter  are  so  satisfied  with  the  result  of  their 
test  installation  that  they  contemplate  the  general  adoption 
of  the  system,  and  the  result  of  the  forthcoming  Local  Govern- 
ment Board  inquiry,  which  cannot  be  much  longer  delayed, 
is  being  awaited  with  interest. 

Tlie  next  exhibit  is  that  of  Messrs.  R.  Clarke  it  Co.,  Milton 
Works,  Heckmondwike,  Yorks.,  who  show  a  case  of  samples 
of  their  "  Enreka  "  lead-incased  block-tin  water  pipe,  which 
has  an  intermediate  lining  of  non-conducting  material.  The 
pipe  has  been  selected  by  the  judges  of  the  exhibition  for 
further  practical  trial.  Adjoining  is  the  stall  of  Mi\  John 
Jones,  of  Sydney-street,  Chelsea,  London,  S.W.  Mr.  Jones 
has,  as  usual,  a  good  display,  one  feature  of  which  is  his  im- 
proved intercepting  traji  and  patent  stopper.  The  frame  of 
tho  stopper  is  cemented  into  the  socket  of  tho  cleansing  arm  ; 
the  stopping  jilate  itself  is  firmly  fixed  in  position  by  means 
of  a  simple  lever,  .and  when  closed  is  absolutely  airtight. 
Should  the  trap  get  choked  and  tho  inspection  chamber 
gradually  filled  up,  all  that  is  required  is  to  take  off  the  man- 
hole cover  and  give  a  slight  pull  to  a  chain  which  is  attached 
to  the  end  of  the  lever  and  carried  up  to  the  under  side  of 
tho  manhole  cover.  This  releases  the  stopping  plate  and 
leaves  the  cleansing  arm  open  to  take  away  the  accumulated 
soil.  Mr.  Jones's  automatic  flushing  cistern  for  urinals  and 
ball  valves  have  been  deferred  by  the  judges  for  practical 
trial. 

Another  sewage  purification  jjrocess  is  that  of  the  Mag- 
netite Sewage  and  Water  Purification  Co.,  Limited, 
Barton-arcade,  Deansgate,  Manchester,  who  have  a  large 
si  all,  on  which  they  exhibit  a  working  model  of  their  "  Sim- 
plicitas"  precipitation  tank,  samples  of  "Magnetite"  and 
"  Aclite,"  and  the  nSual  samples  of  sewage  effluent  during 
various  stages  until  it  roaches  that  of  ]inrification  under  the 
com|iany's  treatment.  Some  of  these  samples  were  sent  by 
Mr.  Bernard  Godfrey  from  the  Canklow  works  of  the  Rother- 
ham  Rural  District  Council,  where  the  company's  system  is 
in  use.  Its  adoption  at  Springhead,  near  Oldham,  is  the 
latest  the  Local  (iovernmont  Board  have  sanctioned. 

Messrs.  Doulton  &  Co.,  Lambeth  Pottery,  London,  S.E., 
have  the  largest  stand  in  the  exhibition.  A  special  feature 
of  their  exhibit  is  a  fine  show  of  the  firm's  well-known  cast- 
iron  baths,  with  both  metallic  and  vitreous  enamel,  the  latter 
of  which  is  warranted  not  to  chip  and  has  also  tho  advantage 
of  being  very  inexpensive.  A  canopy  bath,  with  spray,  douche, 
shower,  Ac,  attached,  is  also  shown.  Trough  cloeeta  of  the 
improved  isolated  form  arc  shown  ;  each  basin  of  these  is  most 
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thorouglily  flnsliod  oaoh  time  the  automatic  tank  in  discbargud. 
A  frood  selection  of  eartlieiiware  cabinet  lavaturiea,  witb 
effective  decoration,  are  shown,  witb  the  inoat  approved  form 
of  overflows  and  wastes.  A  foatnre  of  those  lavatiirii-s  is  the 
large  outlets,  whicli  allow  the  bitsin  to  be  rapidly  ein|)lied. 
>fomo  specially  Rood  forjiw  of  white  f;\uied  sinks  of  larj^u 
dimension,  and  carried  on  strong  pottery  pedestals,  should  lind 
a  ready  sale.  That  well-known  closet,  thi-  "  Siniplicitas " 
wash-down,  is  shown  at  work  with  the  I'aisley  water-waste 
preventinf,'  cistern  ;  and  a  new  fealnrc  is  here  introduced,  as 
the  cistern  is  absolately  silent.  'Ibis  will  meet  a  niii<'b-re- 
quired  waut.  The"  l.anibeth"sy|ibuiMC  closet  is  shown  working 
wilb  a  supply  ci.slern  of  1'  ^allon.s  only.  Some  specinions  of 
glazed  fjrales,  a  few  baud-painted  panels,  among  others  a  sot 
of  four,  beautifully  designed  by  H.  Stacey  Marks — "  Fish," 
"  Flesh,"  •'  Fowl  "  and  "Water" — are  deserving  of  mention. 
Colonel  Ellison's  "  U.  B."  closet  is  also  on  view  at  this  stand, 
and  seems  to  effect  all  that  is  claimed  for  it. 

Scarcely  less  prominent  than  the  exhibit  of  Mis.srs.  DuuUon 
ia  that  of  Jlessrs.  Shanks  &■  t'o.,  Tubal  Works,  Ilarrbead, 
who  show  their  "  Jlodern  "  bivalory,  the  "  Harrliead  "  B_\  phonic 
closet,  .and  a  most  complete  ami  ingenious  hospital  slop 
hopper  and  bed-pan  washer,  with  cistern  and  taps  complete. 
Another  feature  of  the  stand  is  the  "  Compactum "  wash- 
down  closet.  Some  very  instructive  exhibits  also  are  those 
which  show  some  of  the  earlier  forma  of  sanitary  appliances 
side  by  side  with  the  improvements  which  this  eminent  (irm  have 
since  effected  in  them.  Here  is  a  lire-clay  basin,  the  original 
form  of  the  wash-ont  pedestal  closet  patented  by  Mr.  Shanks, 
and  beside  it  the  newest  and  most  improved  form.  Here  is 
Shanks's  patent  lle.xible  valve  water-closet,  largely  in  use 
some  thirty  years  ago,  and  now  entirely  discarded.  Here  is 
the  iron  bath,  with  wooden  enclosure,  patented  in  1S71  and 
liberally  used  sonve  twenty  years  ago,  only  to  bo  sni)erseded 
by  the  sumptuous  and  efficient  forms  of  bath  which  the  firm 
now  show  in  profusion. 

Day's  Adtomatic  Waste-Watkh  Closkt  Co.,  of  Lichfield- 
street,  Stafford-street  and  Wilson-street,  Wolverhampton, 
have  also  a  conspicuous  exhibit,  showing  chiefly  Day's  patent 
automatic  waste-water  closet.  'I'wici^  has  I  ho  principle  and 
practical  working  of  this  in\eiilion  been  trietl  by  the  Stafford 
Corporation,  the  second  time  beiugonly  this  year.  The  resnlt 
was  a  contract  for  the  supply  of  tliese  closets  by  the  company. 
Messrs.  Claughto.s  Bkotiiers,  Bramley,  teeds,  are  repre- 
by  a  smart  little  stall,  artistically  arranged  to  show  their 
caat-lead  specialities.  'ITiey  well  deserve  the  special  letter  of 
recognition  which  baa  been  bestowed  by  the  jadgea  npon 
their  ornamental  lead  work.  Mr.  Nimrod  Simmons,  of  Vic- 
toria-street, Clifton,  Bristol,  shows  a  flushing  apparatus  for 
tilling  and  water-testing  drain  and  sewer  pipes  and  an  im- 
proved pedestal  valves  closet.  Mr.  Joh.n  Barron,  of  Hubert- 
grove,  Laudor-road,  Stockwell,  London,  S.W.,  shows  his  well- 
known  channel  bends,  of  which  wo  understand  15,000  have 
now  been  sold  ;  his  interceptors,  glazed  stoneware  sinks,  &c. ; 
and  Hank's  gully  trap. 

Messrs.  Bowks,  Scott  &  Wkstern,  Limited,  of  Broadway 
Chambers,  Westminster,  London,  S.W.,  are  showing  their 
well-known  No.  flS  lavatory  rauge,'for  use  in  schools,  asylums, 
works,  &c.  The  basins  are  made  in  best  fire-el.ay,  and  can  be 
either  brown,  buff  or  white-glazed.  They  are  built  into  the 
wall  b}-  means  of  lugs  provided  at  the  back,  and  are  supported 
from  below  by  a  small  cast-iron  bracket  also  built  into  the  wall. 
It  will  be  seen,  therefore,  that  the  floor  space  beneath  the 
basins  is  left  entirely  unobstructed  and  can  be  thoroughly 
cleansed  when  necessary.  The  wastes  are  provided  with 
brass  careless  plugs,  thus  doing  awav  with  tho  use  of  chains, 
Ac.  These  basins  are  used  by  the  scImhiI  boards  for  London, 
Watford,  Southampton,  tie,  and  in  asylums,  factories,  &c.,  all 
over  the  country.  This  lavatory  was  awarded  the  bronze 
medal  at  the  Newcastle  E.\liibition  of  last  year.  This  firm 
also  show  a  very  neat  pedestal  closet,  called  the  "  Rival," 
which  is  flushed  by  their  "  Avalanche "  water- waste  pre- 
venter. The  closet  is  of  a  good  section,  has  a  deei)  seal  and 
large  water  surface,  and  is  well  flushed  with  -  gallons. 
Rogers  Field's  1889  patent  auloniatic  flushing  .syphon  fixed  in 
galvanised-iron  cistern,  is  shown  at  work  flushing  a  grease 
trap.  Amongst  other  exhibits  by  this  firm  will  bo  noticed 
their  improved  grease  trap  (which  took  a  bronze  medal  at 
Newcastle  last  year),  continuous  open  latrines,  lic. 

Mr.  Gkorck  Jennings,  of  Lambeth  Palace-road,  London, 
S.E.,  is  also  among  the  exhibitora  who  must  have  spent  time 
and  money  on  the  comprehensive  collections  which  they  show 
at  Leeds.  Mr.  Jennings'  large  stall  is  decked,  one  notices 
first,  with  an  imposing  array  of  diplomas  which  on  various 
occasions,  extending  over  many  j'ears,  have  been  won  by  his 
inventions  or  manufactures.  At  Leeds  are  shown  rolled  edge 
porcelain  baths,  fitted  with  new  "  Unjdex  "  supply  and  sanitary 
waste  valves,  ananged  for  public  baths  or  for  private  nse ; 
Jennings'  well-known  syphonic  closet;  the  "Era,"  "Deep 
Seal,"  "Hyback"  and  other  closets;  a  concealed  urinal,  for 
billiard-rooms,  offlcoa  or  the  like;  an^l  a  variety  of  other  sani- 
tary appliances  all  finished  with  the  care  and  stability,  which 
have  made  tho  Lambeth  firm's  name  a  gaarantee  of  good 
work. 

Messrs.  1.  Duckett  &  Son,  Limited,  of  Burnley,  Lanca.,  have 
an  interesting  exhibit  of  various  forma  of  flushing  apparatus 
for  aewers  and  closets  on  their  well-known  autouiatic  tipv>in|{ 
principle.  A  new  application  of  thia  is  to  be  seen  at  work 
as  a  grease  collector  and   flushcr,  which   is  also  constructed 


to  flush  an  oaldoor  closet.  Thia  arraiigement  conaiatd  of  an 
open  channel  block  and  an  automatic  tip|>er  contained  in  an 
earthenware  box  set  above  the  yard  level.  Tho  sink  waste 
water  flows  along  the  channel  block,  and  ie  cooled  by  ex- 
posure to  the  air  ;  it  is  delivered  through  a  |>erforated  dish 
into  tho  tipper,  and  there  tho  grease  is  collecK>d.  When 
nearly  full  tlie  tipper  automaiieally  (liacharges  its  contents 
with  force  into  the  drain,  effectually  carrying  away  any 
greasy  matter  which  ni.ay  have  accumulated  therein.  Another 
exhibit  of  theirs  wliioli  a|ipears  new  is  a  set  of  isolated 
latrines  flushed  with  an  automatic  syphon  flashing  tank. 
This  ia  litteil  with  a  very  novel  arrangement  for  startinK 
syplionage  in  the  latrine,  and  cutting  it  off  at  a  given  time, 
so  as  to  secure  a  suflloient  ipiautity  of  clean  water  to  be  re- 
tained in  the  basins  to  kee|>  up  complete  isolation.  Both  of 
these  operations,  though  reveraeil  to  each  other,  are  per- 
formed by  the  aaiiii-  air  pipe  without  any  mechanism  wliat- 
ever.  tine  neat  little  arraiigement  we  notice  is  the 
"  Clencher,"  a  waah-ilown  clean-water  closet,  fluehe<l  with  a 
2-galloii  syphon  cisti'rn.  The  pedestal  and  trap  are  made  in 
one  piece  of  ware,  the  flushing  rim  with  ita  two  oblique 
channels  is  somewhat  of  a  novelty,  materially  assisting  the 
flushing  force.  Other  special  features  of  thia  exhibit  are  a 
variety  of  access  pipes,  bends  and  junctions,  rest  bend  janc- 
tions,  patent  jointed  pipes,  ware  sink  pipes  and  pillars.  Tho 
magnificent  glaze  on  their  house  sinks  and  pedestals  ia 
worthy  of  mention,  and  their  courteous  representative — Mr. 
Debney,  a  practical  business  man — does  not  fail  to  impress 
his  visitors  with  the  particular  merits  of  hia  firm'a  inventiona. 
Moulk's  Patent  Kahth-Ci-oset  t'o..  Limited,  of  Garrick- 
street,  Covent  (iurdeii,  London,  W.C.,  ahow  their  earth-cloBets 
with  the  latest  of  Mr.  II.  A.  Girdlestone's  patents.  The 
advantages  of  these  closets  in  country  districfa  where  water 
cannot  be  obtained  are  manifest.  Side  by  side  with  this  stall 
ia  the  exhibit  of  the  British  Sanitary  Co..  of  Bothwell-atreet, 
Glaagow,  who  have  evidently  paid  great  attention  to  tho 
ornamental  appearance  of  earth-closetsin  varied  kinds  of  wood. 
Passing  the  show  of  the  New  Patent  Broom  Co.,  of 
Paragon  Works,  Stoke  Newington,  London,  N.,  who  pro- 
duce an  excellent  bas.s  broom  "  made  in  London,"  for  which 
the  judges  have  awai'ded  them  a  bronze  medal,  we  reach  the 
stall  of  tho  Leeds  Art  Pottery  and  Tile  Co.,  of  Lealhley- 
road,  llunslet,  Leeds,  and  Charterhouse-street,  London,  E.C., 
who  show  some  beautiful  faience  work,  a  large  panel  of 
"  Spring,"  by  Fred.  Calcntt,  an  assistant  of  Mr.  Brock,  E.A., 
being  especially  noticeable.  A  noteworthy  feature  of  the 
firm's  work  is  tiles  for  hospital  purposes,  with  rounded  in- 
ternal and  external  angles.  For  the  new  general  hospital  at 
Birmingham  alone  the  company  made  14,000  special  angles 
and  160 special  dies.  A  length  of  something  like  SJ  miles  of 
skirting  tiles  was  one  of  the  items  m.ade  for  the  hospital 
by  the  Leeds  Art  Pottery  Co. 

The  Farni.ky  Iron  Co.,  Limited,  Leeds,  have  an  excellent 
display  of  glazed  bricks,  porcelain  baths,  siuka,  waah  tubs, 
lavatories,  closets,  and  other  sanitary  fire-clay  goods,  the 
object  being  to  show  the  (|Uality  of  the  sanitary  goods  made 
from  Farnlcv  fire-clay  and  with  the  Farnley  glaze.  The 
special  qualities  of  this  fire-clay  to  which  the  company  draw- 
attention,  are  that  it  is  entirely  composed  of  silica  and 
alumina,  that  it  is  comparatively  free  from  deleterious  in- 
gredients, and  will  thus  endure  the  intense  heat  involved  in 
the  burning  of  refractory  fire-bricks  and  in  the  melting  of  the 
hard  glazes  applied  to  bricks  and  porcelain  baths.  Two  well- 
known  points  at  which  the  Farley  glazed  bricks  and  ware 
have  been  utilised  are  the  underground  la\'atorie8  at  Charing 
Cross  and  those  on  the  Thames-embankment  at  Westminster. 
Among  the  articles  which  attracted  attention  at  the  stall 
were  a  strong  slop  lioi)per  for  hospitals,  and  a  fire-clay  lavatory 
basin  for  schools  and  other  public  institutions.  A  post- 
mortem slab  of  fire-clay,  but  not  glazed,  possessed  the  advant- 
age of  providing  a  white  grouncl.  Wo  understand  that  the 
company  have  this  year  supplied  seventy  baths,  white  glazed 
inside  and  out,  the  outsiile  unpainted,  to  Claridge'a  new  hotel. 
Tho  company  have  been  awarded  a  bronze  medal  for  their 
white  and  coloured  glazed  bricks.  The  Valvklkss  Sypho.v 
Co.,  Kirkstall,  Leeds,  have  on  view  on  tho  next  stall  a 
ayphonic  closet  with  their  "  Waterwitch  '*  silent  syphon 
cistern  and  ball  valve;  a  pull  closet  with  the  ''Noptano" 
syphon  ciatern  and  the  "  Waterwitch  "  ball  valve  ;  the  same 
type  of  closet,  but  fitted  with  a  pttrcelain  ayphon  ciatern  ;  and 
special  exhil)its  of  tho  various  "Waterwitch"  and  "Neptune" 
cisterns  and  fittings.  It  is  stated  that  20,000  "  Waterwitch" 
silent  syphon  cisterns  have  been  sold  to  tho  trade.  Tho 
"  Waterwitch  "  ball  valves  have  boon  selected  by  the  authori- 
ties of  the  exhibition  for  practical  trial. 

On  stall  45  Messrs.  Oatks  &  Green,  Halifax,  have  on  view 
their  "Spray"  waste-water  closet,  provided  with  special 
form  of  tipper  and  tipper  box;  a  variety  of  interceptors, 
channel  syphons,  traps,  sinks  and  gullies  ;  an  access  junotion 
for  making  connections  or  repairs  without  disturbing  the 
main  drain;  and  their  "  Truinvert  "  pipe.  Stall  4(j  was  de- 
voted to  displaying  the  working  of  a  auction  and  vacuum 
pnmp,  the  invention  of  Mr.  T.  Cooper,  of  92  Moray-road, 
Lotuhui,  N.,  who  is  also  tho  manufacturer.  The  pump  was 
shown  withdrawing  rags  through  a  coil  of  pipe.  This  inven 
tion  also  has  been  selected  for  practical  trial.  On  the  stall  of 
Messrs.  S.  DixoN  &  Son,  Swingate,  Leeds,  we  observed  a  good 
display  of  lamps  and  baths,  including  the  "La  Marguerite" 
combination  baths,  all  of  metal ;  a  Roman  bath,  with  iraita. 


SnPPlEMENT.] 


THE    SURVEYOR. 


[OOTOBEB  1,  1897. 


tion  mahogany  flat  top ;  lavatories  and  stands  in  wood  and 
iron;  the  "Cardinal"  washdown  closet;  the  "Meditrina" 
washdown  closet ;  tlie  "  Crown  "  incandescent  arc  outsido 
lamp ;  and  the  "  Victoria  "  incandescent  doorway  lamp.  This 
firm  make  a  speciality  of  their  improved  seats  for  water- 
closets.  The  hinges  are  made  of  gnu  metal,  and  the  ordi- 
nary brass  buttons  are  dispensed  with.  The  seats  are  made 
with  both  an  internal  and  e.Kternal  stop  arrangement,  in  order 
to  prevent  the  cover  being  damaged  by  falling  back  on  to 
the  wall  or  soil  pipe,  a  similar  arrangement  preventing  the 
seat  from  falling  back  and  marking  the  cover,  thereby  pre- 
serving the  finish.  They  are  also  provided  with  clips  on  the 
top  and  nnder  both  seat  and  cover,  in  order  to  support  and 
strengthen  the  liinges,  which  can  be  fitted  to  both  single  and 
double  seats. 

The  list  of  articles  shown  by  Messrs.  Pease,  Khodks  &  Co., 
Limited,  19  Little  Horton-lane,  Bradford,  is  rather  a  long 
one,  comprising  as  it  does  Akeroyd's  anti-frost  water-closet, 
iron  and  brass  steam  valves,  Jeffrey's  steam  traps,  case  lead 
traps,  a  variety  of  general  plumbers'  goods  and  of  articles 
in  copper,  the  latter  comprising  a  hot-water  cj'linder,  a  fire- 
back  boiler,  a  vegetable  steamer,  a  food  wai-mer,  a  galvanised- 
iron  cased  furnace  pan,  an  aerated  water  cylinder,  a  heater 
with  steam  coil,  a  towel  rail  and  a  ventilator.  Most  of  our 
readers  are,  no  doubt,  thoroughly  familiar  with  the  name  of 
this  firm  as  sanitary  and  hydraulic  engineers  and  manufac- 
turers of  galvanised  and  other  goods. 

A  large  and  well-arranged  display  is  thatof  Messrs.  J.  Milne 
&  Son,  Limited,  48  Wellington-street,  Leeds,  chiefly  consist- 
ing of  water-closets,  baths  and  their  fittings.  The  distinctive 
feature  of  the  accessible  waste  lavatory  is  that  the  waste 
knob  and  shield  may  (with  the  overflow  pipe)  lie  lifted  ont  of 
position  for  cleansing  purpo.sps  by  a  hand-gri|i,  and  replaced 
after  cleansing  by  pressing  the  fitting  back  into  position 
without  the  application  of  tools.  These  lavatories  are  also 
shown  fitted  on  cast-iron  ornamental  stands  with  polished 
brass  taps.  The  "  Milton  "  lavatory  stands,  in  cast-iron  and 
metallic-enamelled,  are  shown  complete  with  earthenware 
basins  and  fittings.  The  stands  are  made  with  single  and 
double  tiled  backs  or  with  tiled  and  mirror  back.  The  basijis 
are  supplied  with  metal-cored  rubber  stoppers.  Among  the 
baths  there  was  one  of  cast  iron,  with  "  accessible  waste  " 
and  overflow,  and  made  with  the  advantage  of  extra  broad 
rolled  edge.  Another  bath  is  of  indurated  wood  fibre,  lined 
with  tinned  copper  and  provided  with  wood  roll  edge.  Among 
the  fittings  shown  are  some  siiitable  for  exposed  cast-iron  or 
fire-clay  baths,  all  tubes  being  of  solid-drawn  copper  and  the 
cast  parts  of  gun-metal.  Another  set  of  combination  fittings 
had  H-in.  hot  and  cold  pillar  cocks  and  drainer,  soap  tray 
fitted  on  a  strong  plate,  large  overflow,  -i-in.  waste  with  vul- 
canite brass-lined  plug  and  'S-in.  trap  witli  ventilating  horn. 
A  third  set  of  combination  fittings  was  provided  with  stan- 
dard overflow,  overedge  pillar  cocks  and  polished  solid-drawn 
copper  supply  and  waste  pipe  with  trap.  The  "  steamless 
combination"  set  of  fittings  comprises  standard  overflow  and 
hot,  cold  and  waste  boxheail,  and  is  suitable  for  rolled-edge 
fire-clay  baths.  We  may  also  mention  an  "anti-fonling" 
closet  with  S  outlet  vent  and  silent  action  syphon  cistern. 
Some  fire-hf)se  fittings  in  aluminium  are  shown  by  this  firm, 
the  combined  lightness  and  strength  of  the  metal  being 
claimed  as  an  advantage  oi-erthe  heavy  gnn-mefal  fittings  of 
the  past.  The  pattern  is  described  as  that  of  the  "  In- 
stanter"  grip,  with  an  improved  rubber  washer,  giving  a 
clear  waterway ;  the  male  coimection,  being  fixed  on  the  under- 
ground valve  hydrant,  is  claimed  to  be  free  from  the  risk  of 
damage.  The  remaining  exhibits  comprise  gun-metal  cocks, 
"  Securus  "  soil  pipe  connectors,  brass  taps,  bath  outlets,  slop- 
sink  and  scullery  waste  fittings,  towel  rails,  and  general  brass 
■work. 

An  intei'esting,  though  not  very  large,  display  was  that  of 
Messrs.  D.  T.  BosTEt  &  Sons,  73  Ebnry-street,  S.W.,  con- 
sisting of  Hostel's  interceptor  trap,  a  double-stall  "Excel- 
eior  "  urinal,  and  an  "  improved  "  joint  between  closet  and 
soil  pipe.  The  "  Excelsior "  urinal  has  been  designed 
with  the  aim  of  avoiding  the  usual  objections  to  stall  nrinals, 
and  the  following  advantages  are  claimed  for  it ;  (1)  It  occu- 
pies a  very  small  apace ;  (2)  can  bo  fitted  either  as  an 
angle  or  in  series  stall,  or  as  a  radial  form  ;  (3)  there  is  an 
accelerated  flush,  the  force  increasing  as  it  reaches  the  lower 
part  of  the  urinal;  (4)  it  is  easily  disconnected  and  re- 
moved for  access,  and  for  connecting  and  disconnecting 
service  pipes  of  urinal  in  rear;  (i5)  basin  and  stall  are  iu 
one  piece  of  ware,  frost  and  acid  proof,  aiid  unbreakable  ; 
and  (6)  users  can  stand  up  v.'iihout  fear  of  their  boots  or 
clothes  being  splashed.  Messrs.  JNO.  KussKLL  &  Co.,  of 
Wellington-street,  Leeds,  have,  just  near,  a  handsome  show 
of  the  lamps,  baths,  &c  ,  for  which  they  are  agents. 

Near  the  exhibit  of  the  Cordelova  Company,  Limited, 
of  Pitt-street,  Edinburgh,  where  "Cordelova"  for  wall  and 
ceiling  decoration  is  effectively  displayed,  is  the  space  occa- 
pied  by  Messrs.  Kiiohes  &  Lancaster,  of  Victoria-street, 
Wescminater,  London,  S.W.,  where  the  Shone  hydro-pneu- 
matic ejector  has  prominence.  Here  also  are  to  be  seen  the 
Fischer  peteut  stone  water  filters.  An  inStallatioi\  (ui  the 
Fischer  system,  it  is  clainicd,'only  occupiers  one-eighth  of  the 
sjiace  rcfpiired  for  an  ordinary  sand  filter  of  equal  filtetiug 
capacity. 

Messrs.  W.  Sr.MMERScAt.ES  &  Sons,  Limiteil,  of  Keighley, 
Yorks,  show  their  "Practical"  washing,  boiling,  rinsing  and 


disinfecting  machine,  and  laundry  appliance  generally ;  the 
KiLLoERM  Co.,  Limited,  of  Cleckheaton,  Yorks,  show  their 
disinfectants  and  their  patent  automatic  disinfector  for  water- 
closets  ;  Messrs.  A.  Boake,  Roberts  A  Co.,  Limited,  of  Strat- 
ford, London,  E.,  are  represented  by  a  show-case  of  their 
patent  cylinders  sulphur  dioxide  disinfectant ;  and  yet  another 
disinfectant  (the  "  Mitrocine  ")  is  shown  by  Messrs.  Alfred 
Pickles  &  Co„  of  Wakefield. 

The  KociDE  Co.,  Victoria  Chemical  Works,  Leeds,  show 
their  disinfectants  ;  Messrs.  C.  Hird  &  Sons,  Hnddersfield, 
their  upward-filtration  water  filters  ;  Mr.  B,  Kt7HN,  St.  Mary- 
at-Hill,  London,  E.C.,  another  disinfectant,  known  as  "  Chimo- 
sol";  the  Formalin  Hygienic  Co.,  St.  Mary-at-Hill,  London, 
show  also  their  disinfectants ;  and  Messrs.  Richmond  A  Co,, 
Limited,  Warrington  and  London,  have  a  large  and  varied 
exhibit  of  gas  cooking  apparatus. 

The  Blackman  Ventilating  Co.,  of  63  Fore-street,  London, 
E.G.,  are  always  noticeable  exhibitors  on  these  occasions.  At 
Leeds  one  of  their  fans,  of  30  in.  diameter,  fitted  with  motor 
direct  and  coupled  to  drive  by  electric  current,  is  shown  in 
operation;  and  another  working  exhibit  is  their  special  screen, 
for  cleansing  air  for  vontilatioTx  purposes,  which  may  also  be 
moistened  for  disinfecting,  deodorising  or  perfuming  the  air. 
It  is  composed  of  prepared  coke  between  mre  screens,  and 
is  fitted  with  a  fan  to  force  the  air  through. 

Messrs.  Slater  &  Son,  24  Bond-street,  Leeds,  show  a  com- 
bined spray  and  shower  bath,  with  an  index  pipe  for  ascer- 
taining the  temperature  of  the  water  before  entering,  and 
a  number  of  other  sanitary  appliances — among  them  a  saddle 
boiler  and  cylinder  as  designed  for  thr  Leeds  City-square 
public  lavatories ;  Messrs.  Noble,  Brown  &  Co.,  Limited,  of 
Firth-street, Leeds,  show  their  "Nobro'"  portable  fire-pump; 
and  adjoining  are  the  various  productions — fireproof  floors 
and  partitions,  fencing,  and  the  like — for  which  the  Expanded 
Metal  Co.,  Limited,  39  Upper  Thames-street,  London,  E.C., 
have  now  a  well-earned  reputation. 

There  is,  as  usual,  more  than  one  reversible  window  in  the 
exhibition.  The  first  one  reached  is  that  invented  by  Mr. 
He.vry  Webb,  of  Smeth%vick,  near  Birmingham,  Near  is 
that  of  Kendall's  Patent  Reversible  Window  Sash  Co,, 
of  Bath-row,  Birmingham ;  and  between  these  two  stalls  is 
the  exhibit  of  Mr,  William  Gooding,  of  Islington,  London,  N., 
who  shows  the  interchangeable  rubber  stair-treads  of  wliich 
he  is  the  inventor,  Messrs,  Wilson  &  Stockall,  Bury,  Lan- 
cashire, show  three  beautifully  finished  vans — one  an  accident 
ambulance,  the  second  an  ambulance  for  infectious  cases,  and 
the  tliird  for  the  removal  of  infectious  clothing.  All  three 
have  several  especially  ingenious  and  useful  arrangements, 
introduced  by  the  inventors  and  manufacturers  who  exhibit 
them, 

Messrs,  J.  Defries  &  Son,  Limited, of  Honnsditch,  London, 
E.C,  have  a  fine  stand  which  cannot  escape  unnoticed.  Con- 
spicuous upon  it  are  the  Pasteur  (Chamberland)  filters  and 
the  "  Equifex  "  disinfector  appliances. 

At  Stand  No.  128  the  Cannon  Hollow  Ware  Co.,  Limited, 
of  Deepfields,  near  Bilston,  Staffs.,  and  Holborn-vi,adnct, 
London,  have  on  show  an  excellent  assortment  of  their 
well-known  "Porceliron"  ware,  comprising  baths,  lavatories, 
nrinals,  sinks,  Ac,  of  up-to-date  design  and  utility.  They 
can  justly  claim  to  be  in  the  forefront  in  sanitary  appliances 
with  this  speciality,  of  which  they  arc  the  sole  manufacturers. 
The  beautiful  white  even  surface  of  the  enamel  amalgamat- 
ing tenaciously  with  the  iron,  as  it  does,  renders  it  practi- 
cally indestructible.  The  lining  is  proof  against  the  action  of 
urine,  the  alkali  in  so.aps,  and  other  agents  usually  so  de- 
structive to  enamels.  It  is  also  frost-proof.  For  public  in- 
stitutions, as  well  as  for  private  houses,  these  properties 
cannot  be  over-estimated.  There  is  noticeable  a  new  de- 
parture in  the  matter  of  colour.  The  company  exibit  a  model 
bath  with  a  delicate  sea-green  tint,  which  has  the  eft'ect  of 
imparting  to  the  water  a  most  refreshing  ajipearance.  Their 
new  catalogue  of  sanitary  ware  is  well  worthy  the  study  of 
architects  and  sanitary  engineers. 

The  Torpedo  Ventilator  Co,,  of  Eyre-street,  Sheffield, 
show  their  "Torpedo"  ventilators;  Mr.  Richard  Mason, 
Hemsworth,  near  Wakefield,  shows  yet  another — and  an  un- 
doubtedly ingenious  and  practical  —  reversible  window  ; 
Messrs,  Alfred  Dol'gill  &  Co,,  Limited,  of  Leeds,  are  repre- 
sented by  pumps  for  sewage  works,  portable  oil  engines, 
radiators  and  hot-water  boilers,  Ac,  ;  and  Mr,  P,  J,  Borland, 
Leeds,  shows  djiiamos  and  other  electrical  appliances. 

We  shall  complete  our  reference  to  exhibits  in  a  concluding 
notice  in  next  week's  SrRVEVOK. 


The  Thames  and  its  Volume.— Writing  on  the  subject  of 

the  Thames  floods,  Mr,  J.  B,  llilditch,  of  Asgill  House,  Rich- 
mond, says;  "  It  is  woU  known  to  those  acquainted  with  the 
levels  that  for  many  years  the  bed  of  the  river  below  Tedding- 
ton  has  constantly  lowered,  a  process  that  is  still  going  on, 
helping  to  cause  high  tides  as  well  as  tho  correspondingly 
very  low  water-level  that  is  so  much  complained  of.  The 
insutKeiency  of  water  below  Hichmoml  is  obvious  enough," 
ho  adds,  "and  this  will  be  worse  when  Vauxhall  and  Kew 
bridges  are  rebuilt;  but  measurements  prove  that  it  is  the 
level  of  water  that  has  gone  down,  owing  to  the  rebuilding 
of  the  London  bridges  and  depletion  by  the  great  water  com- 
panics,  not  the  bed  of  the  river  that  has  risen  from  silting." 
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Municipal  Work  in  Progress  and  Projected. 


Next  week  tho  London  County  Council  sittings  will  bo  re- 
ennisd  and  mnnicijial  woik  in  the  metropolis  will  a^ain  be  in 
fall  swing.  This  week  we  give  infoi-niation  respec-tinK  im- 
portant works  mooted  at  l^hestei-,  Manchester,  Tunbriilt'o 
Wells,  Dublin,  Brighton,  Croydon,  Nelson,  Taunton,  fiexliill 
and  elsewhere.  Aetivity  Btili  oonliiines  to  prevail  in  connec- 
tion with  works  of  rleei  rie  lii'litiiit'  and  supply. 

METROPOLITAN    AUTHORITIES. 
VESTRIES   AND    DISTRICT   BOARDS. 

Battereea. — 'I'lio  vi'Stry  ;ire  ooMteuiplating  lii,'liiing  their 
piirisli  by  electricity.  M  the  meeting  last  Wednesday  week 
tho  Electric  Light  Committee  recommemled  that  Mr.  R. 
Hammond,  m.i.c.e.,  who  carried  out  tho  electric  lifrhting  of 
the  municipal  buildings  and  halls,  be  appointed  to  prepare 
and  submit  a  scheme  for  the  erection  of  works  and  the  laving 
of  trunk  and  other  mains  for  the  lighting  of  the  compulsory 
area  referred  to  in  the  Battorsea  electric  lighting  order,  with 
provision  for  the  subsequent  e.Ktonsion  and  enlargement  of 
the  works  and  the  laying  of  additional  trnnk  and  other  niain.s 
so  as  to  electrically  light  the  whole  of  the  parish.  -In  rc]>ly 
to  qtwstions,  it  was  recently  stated  that  the  river  wall  by 
Batterse.a  Park  is  in  a  crumbling  condition  and  costs  very 
large  sums  of  money  annually  in  repairs.  The  London  County 
Council  had  considered  the  advisability  of  spending  as  niiicli 
as  jE-t2,000  in  tho  constrnetion  of  a  new  granite  river  wall. 
Care  would  bo  taken  that  there  was  no  obstruction  to  the  view 
of  the  park  or  the  river. 

Bermontlsey.  — At  the  lueeting  Last  week  the  vestry  con- 
sidereil  the  report  of  Messrs.  Kiucard,  Waller  &  Manville 
with  respect  to  the  electric  lighting  of  the  district,  and  de- 
cided to  apply  for  a  provisional  order.  Tho  experts  esti]nateil 
that  the  cost  of  supplying  the  streets  in  tho  Hchedtdcd  area 
would  be  £15,635.  They  estimated  the  annual  revenue  at 
£2,902,  and  the  cost  of  maintenance  £1,609.  After  paying 
interest,  Ac,  they  expected  this  would  leave  a  profit  of  £.'588. 
— It  was  recently  decided  to  adojit  a  report  of  the  General 
Purposes  Committee  which  stated,  in  reply  to  a  memorial, 
that  they  did  not  see  their  way  to  recomnu-nd  the  paving  of 
Southwark  Park-road  with  wood. — An  application  will  shortly 
be  nuide  to  the  London  County  Council  for  satielinn  to  a  loan 
of  £1,100  for  contribution  towards  the  cost  of  aci|uiring  Uuy's 
burial  ground,  Nelson-street,  as  an  open  space. — The  vestry 
decided  to  adopt  a  recommendation  of  the  Genoral  Purposes 
Committee  which  reported  tho  consideration  of  a  letter  from 
the  London  County  Council  stating  that  the  Improvements 
Committee  were  willing  to  recommend  the  council  to  provide 
that  tho  southern  approach  to  tho  Tower  bridge  should  lie 
lighted  by  electricity,  on  condition  that  tho  local  authorities 
through  whoso  parishes  tlie  thoroughfare  extended  agreed  to 
pay  the  difference  between  the  cost  of  using  electricity  in- 
stead of  gas.  The  conucil  inquired  whether  the  vestry  would 
be  prepared  to  pay  the  additional  cost,  and  the  committee 
recommended  that  arejily  be  sent  stating  that  the  vestry  had 
at  the  present  time  undtu-  consideration  the  advisability  of 
lighting  the  parish  by  electricity. 

Hackney. — At  last  week's  meeting  the  vestiy  considered 
a  recommendation  of  the  Public  Health  Committee  that  each 
member  of  the  committee  should  be  furnished  with  tlie  proper 
authority  to  enter  any  premises  in  the  parish  for  the  purpose 
of  inspection.  This  would  be  in  accordance  with  sees.  115 
and  116  of  the  Public  Health  (London)  Act.  Eventually,  im 
a  division,  an  amendment  adding  to  the  recommend.ation  tho 
words  "provided  tliat  a  nuisance  has  been  ascertained  to 
exist,"  was  carried  by  a  small  majority. 

Hampstead. — .\t  a  recent  meeting  of  the  vestry  a  letter 
was  read  from  the  Metropolitan  Public  Gardens  Association 
calling  attention  to  the  projiosed  sale  of  tho  estate  fif  the  late 
Sir  Spencer  Wells,  at  Golder's  Hill,  stating  that  they  had 
made  certain  inquiries  in  relation  thereto,  and  had  ascertained 
that  the  trustees  would  be  willing  to  sell  20  acres,  to  be  kej^t 
open  for  the  public  benefit,  for  a  sum  of  £2.'),nO0,  and  in- 
quiring if  the  vestry  conid  see  their  way  to  transfer  to  tliis 
scheme  their  proposed  contribution  of  £10,000  towards  tho 
purchase  of  the  West  End  Hall  estate,  the  latter  having  fallen 
through.  The  letter  was  referred  to  the  Tree  and  Oi)eii 
Spaces  Committee  for  consideration  and  report. 

Mile  End. — On  the  rccommondation  of  tho  Drainage  Com- 
mittee the  vestry  have  apree<l  to  take  steps  to  obtain  tenders 
fur  the  execution  of  a  number  of  sewerage  works. 

Rotherhithe.  —  Consideration  was  recently  given  to  a 
meniiu'ial  addressed  to  the  London  County  Council  requesting 
that  steps  should  be  taken  to  free  the  Thanu's  piers  from  toll, 
and  pointing  out  that  such  enfranchiseuu'Ut  would  tend  to 
btMiotit  the  riversitio  population  as  well  as  those  who  tised  the 
steamboats.  This  memorial  had  been  forwarded  to  the  Lon- 
don vestries  and  district  boards,  and  it  was  slated  that  those 
who  were  not  in  recess  had  approved  the  same.  Tho  report 
was  adopteil,  and  two  members  were  appointed  to  represent 
the  vestry  at  a  public  meeting  to  bo  held  on  Monday  in  the 
town  hall  in  support  of  tho  prayer  of  the  memorial. —  On  tho 
recommeudution  of  a  committee  tho  vestry  declined  to  con- 


sent to  an  application  uf  tho  County  of  Loudon  ami  Brash 
Provincial  Electric  Lighting  Company,  Limited,  foran  electric 
litrhlinu'  pnivisional  or<lcr. 

ShoreditCh.  .\  report  was  subiuitt«d  to  the  vestry  at  its 
last  meeting  stating  that,  in  view  of  the  misleading  ramoors 
in  circulation  as  to  tho  use  of  coal  in  burning  tho  refuse  to 
produce  electricity  at  tho  destructor  works,  the  committee 
iiad  the  books  carefully  exatnincd,  and  found  that  between 
July  1st  (when  the  destructor  commenced  regular  work)  and 
Soptcmher  Ist,  'Ai  tons  of  coal  only  were  received  and  con- 
sumed at  tho  destructor  works,  and  this  was  only  found 
necessary  on  Sundays  and  bank  holidays  (eleven  days),  which 
works  out  at  a  shade  over  3  tons  for  each  day  when  no  refuse 
was  delivered  at  the  works.  From  tho  Monday  morning  nntil 
tho  Sfttnrday  night  no  coal  whatever  was  used,  and  the  whole 
of  tho  electricity  generated  during  that  time  was  (,'oneratoil 
from  refuse  without  the  use  of  coal. 

St.  George's. — The  vestry  have  decided  to  make  an  appli- 
cation ii  the  London  County  Council  for  s.mction  to  a  loan 
of  £2,tX<i)  to  ilefray  tho  cost  of  constructing  an  nndergronnd 
convenience  at  the  junction  of  tho  Old  and  Now  Kent  roads. 

St.  Olios'. — The  board  of  works  have  for  some  montlis 
past  been  direitiiig  the  construction  at  High  llolborn,  near 
the  Hoyal  music  hall,  of  a  public  lavat(*ry.  It  was  opened 
recently  for  public  use.  The  work  was  designed  andeiecnted, 
at  an  estimated  cost  of  £3,697,  in  accordance  with  the  draw- 
ings and  specitications  of  Mr.  George  Wallace,  engineer  to 
tho  board,  tho  contractors  being  Messrs.  Killin^'back  &  Co.,  of 
Camden  Town.  The  internal  fittings  are  of  the  most  modem 
description,  and  tho  sanitary  an'angoments  have  been  carried 
out  by  Mr.  G.  Jennings,  of  Palace-road.  Lambeth.  Con- 
siderable ilitlieulty  was  experiencetl  in  making  the  necessary 
excavations  beneath  the  jjublit-  way,  owing  to  the  presence  of 
a  cast-iron  tube,  about  4-5  ft.  in  diameter,  embodied  in  solid 
brickwork.  This  tube  was  constructe<l  some  thirty  years  ogo 
for  the  purpose  of  conveying  parcels  between  tho  General 
Post  OHic:c  at  St.  Martin's-le-Grand  and  Eustou.  The  removal 
of  the  obstruction  involved  some  delay  in  tho  constrnetion  of 
the   lavatory,  which  has  been  built  for  both  men  and   women. 

Whitechapel.— .41  the  first  meeting  of  thedistiict  board 
after  llii^  ^■acatit>n,  Mr.  Harris,  the  chairman,  announced  that 
at  tho^ext  meeting  ho  would  probably  ask  the  board  to  sanc- 
tion the  purchase  of  lanil  for  iidarging  the  refuse  destructor 
and  erecting  an  electric  sujiply  station.  He  wished  it  to  be 
understood,  though,  that  the  scheme  could  hardly  be  expected 
to  ]>av  af  first,  and  niiirht  therefore  have  to  bi-  subsidised. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Devonshire. —  The  rounty  council  fin.ally  adopted  at  a 
recent  meeting,  a  scheme  for  the  future  maintenance  of  main 
roads  submitted  by  a  committee.  Under  this  the  county  will 
be  divided  into  three  districts,  for  each  of  which  a  county 
surveyor,  three  assistant  surveyors,  and  fire  foremen  will  be 
ap])ointed. 

Huntingdonshire.  —  At  a  recent  meeting  the  comity 
council  had  its  attention  called  to  the  threatened  closing  of 
the  navigation  of  tho  Great  Ouse.  After  a  discussion  respect- 
ing tho  matter  tho  council  resolved  to  take  energetic  steps 
with  a  view  to  keeping  the  river  open.  ."Should  a  friendly 
deputation  with  tho  owner  fail  in  this  object,  a  deputation 
will  wait  upon  the  Boanl  of  Trade. 

Norfolk. — The  report  of  a  subcommittee  recommending 

that  the  tender  of  Mr.  T.  U.  Blyth,  of  Foidsham,  be  acceptecl 
for  tho  reliuildina;  of  tho  Wilton  suspension  bridge,  at  a  price 
of  £975,  was  adopted  at  a  recent  meeting. 

Westmoreland,  On  Friday  last  Lady  Londsdalo  opened  a 
now  liridj,'!'  over  the  river  Lowther  at  Askham.  The  work 
has  been  carried  out  by  the  council,  at  a  cost  of  over  £3,000 
in  adtlition  ti>  the  \-aiue  i»f  the  stone,  whit-h  was  k'iven  by 
Lord  Lonsdale. 

MUNICIPAL  CORPORATIONS. 

Bangor. — Letters  have  been  received  from  the  Local 
Governtneid  Hoard  declining  tt»  eanetion  tho  borrowing  by 
the  council  of  a  sum  of  .toOO  for  the  ]>rovision  of  ilisinfect- 
ing  a)>paralus  and  fuinitureat  the  borough  infect  ions  disuases 

hospital. 

BarnSlOy. — .\  Local  Government  Board  inquiry  hn.s  been 
held  respecting  an  application  of  the  town  council  for  sanc- 
tion to  borrow  £2,300  for  the  pnrchnse  of  1 1  acres  of  land  for 
extensions  at  the  sewage  farm. 

Batley. — Sanction  has  bcenroceived  to  a  loan  of  £1.000 
for  the  erect i(»n  of  stables,  A-c. — Another  commnnication  has 
been  received  from  the  Local  Government  Boanl  intimating 
their  intention  of  holding  an  inquiry  respecting  the  council's 
scheme  ftu' provi<ling  public  baths. 

Boston. — Tho  new  installation  of  electric  light  at  Boston 
dock  was  recently  officially  opened  by  the  uiayorvBCi,  in  the 
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presence  of  the  mayor  ."ind  i:'or|joratioii  and  a  large  nnmljer 
of  townspeople.  The  dock  and  premises  are  illnniinated  by 
eight  arc  lamps  and  150  incandescent  lamps,  and  an  illnnii- 
nated electrical  device  on  the  walla  of  one  of  the  large 
granaries  bore  the  Boston  motto,  '*  Per  mare  per  terram,'* 
composed  of  168  clustered  lights.  The  lighting  of  the  dock 
was  much  superior  to  that  afforded  by  the  old  gas  lamps. 
The  work  has  been  carried  out  by  Messrs.  Spagnoletti  A- 
Crookes,  of  London,  the  amount  of  their  contract  being 
£1,682  133.  lid. 

Bradford. — At  a  recent  meeting  of  the  Tramways,  Baths 
and  Team  Labour  Committee  the  report  of  a  sub-committee 
in  regard  to  a  proposal  to  run  tramcars  by  electricity  to 
Horton  and  Bolton  was  considered.  It  was  decided  to  re- 
commend the  council  to  adopt  the  report,  which  suggested 
an  overhead  system. 

Brighton, — The  Local  Government  Board  have  formally 
sanctioned  a  further  loan  of  £43,000  for  electric  supply  pur- 
poses. The  inquiry  into  the  application  for  this  loan  was 
held  in  June  last. — An  api)licatiiin  will  shortly  bo  made 
for  sanction  to  a  loan  of  £500  for  the  purpose  of  public 
street  lighting  works.  This  sum  is  in  additiun  to  one  of 
£14,000  already  obtained. 

Cardiff. — The  corporation  have  commenced  the  construc- 
tion of  underground  lavatories,  on  the  London  style,  on  the 
triangular  piece  of  ground  south  of  the  public  library  in  the 
Hayes.  It  is  intended  to  construct  others  in  various  parts  of 
the  town,  but  the  sites  have  not  yet  been  selected. 

Chester. — Last  week  an  inspector  of  the  Local  Govern- 
ment Board  held  an  inquiry  relative  to  an  application  of  the 
corporation  for  sanction  to  borrow  £20,000  for  electric  light- 
ing purposes,  £4,100  for  the  purchase  of  20  acres  of  land  at 
Beech  House  for  sewage  disposal,  and  £2,340  for  the  comple- 
tion of  the  Foregate-street  improvement.  There  was  also  a 
further  application  for  approval  of  the  appropriation  of  sums 
amounting  to  £4,770,  to  be  received  upon  the  sale  of  corporate 
lands  or  consolidated  stock,  towards  the  cost  of  erecting 
buildings  at  the  Cross  and  of  purchasing  the  Dee  mills. 

Colne. — A  lady  resident,  who  recently  offered  a  sum  of 
£1,000  towards  the  erection  of  a  concert  hall  for  the  town, 
has  now  forwarded  a  letter  to  the  council  intimating  her 
intention  of  withdrawing  the  offer,  on  the  ground  that  it  was 
not  appreciated. 

Croydon. — It  has  been  decided  by  the  council  to  expend  a 
sum  of  £40,000  in  the  carrying  out  of  a  number  of  works  of 
kerbing,  channelling  and  paving. 

Dover. — Owing  to  the  failure  of  the  electric  arc  lamps  on 
Sunday  evening,  the  sea  front  and  the  principal  streets  of  the 
town,  which  are  lighted  by  this  means,  were  plunged  into  total 
darkness.  The  extinction  of  the  light  also  caused  consider- 
able interruption  in  the  services  at  one  or  two  of  the  churches 
which  are  illuminated  by  means  of  electricity.  The  author- 
ities took  prompt  steps  to  alleviate  the  inconvenience  caused 
as  much  as  possible,  and  as  the  incandescent  lights  were  not 
affected,  the  electric  festoons  which  were  placed  along  the 
sea-front  for  decorative  purposes  during  the  season,  but  had 
been  discontinued,  were  relit  for  the  evening.  Many  of  the 
shopkeepers  along  the  main  thoronghfares  also  drew  up  their 
blinds  and  lit  the  gas  in  their  windows,  thus  making  the 
darkness  somewhat  less  dense. 

Dudley. — There  has  been  a  good  deal  of  discnsjion  at  the 
town  council  meetings  lately  regarding  a  proposal  to  pur- 
chase the  local  gasworks.  At  a  meeting  the  week  before  last 
a  member  referred  to  tlie  matter,  and  said  that  if  loans 
could  be  obtained  at  2.^  per  cent,  he  considered  that  the 
present  was  an  opportune  time  to  purchase. 

Halifax. —  It  is  e.\pected  that  the  widening  of  Godley 
bridge  will  be  proceeded  with  at  an  early  date,  as  the  Im- 
provement Committee  have  come  to  terms  with  the  owner 
of  the  piece  of  land  required  for  the  purpose.  The  council 
some  time  ago  adopted  a  plan  submitted  by  Mr.  Escott,  the 
borough  engineer,  for  the  construction  of  an  ir()n  bridge,  at 
an  estimated  cost  of  £3,(X)0.  The  bridge  is  not  only  cou- 
siderably  wider  than  the  old  structure,  but  is  of  a  compara- 
tively ornamental  character,  and  will  admit  of  the  widening 
of  Godley-road,  a  much-desired  improvement.  It  is  thought 
that  the  committee  should  take  this  o|iportunity  of  making 
some  alteration  in  the  retaining  wall  of  Godley-road,  so  as  to 
prevent  the  constant  falling  of  shale  and  stone,  which  may 
be  the  cause  of  injury  to  cyclists,  pedestrians  or  drivers  of 
vehicles  making  use  of  the  road. 

Hull. — Tenders  have  been  accepted  as  under  for  the  execu- 
tion of  paving  and  sewering  works  ;  Stoneferr3'-road — Mr.  A. 
H.  Atkinson,  £6,844;  Beeton. street — Mr.  A.  H.  Atkinson, 
£702;  Trafalgar-street— Mr.  B.  Robinson,  £180;  Peel-street 
— Messrs.  Brunton  &  Sons,  £424. 

I  Ipswich. — An  inquiry  has  been  held  respecting  an  apphca- 
tion  for  sanction  to  a  loan  of  £4,600  for  the  execution  of 
certain  works  of  sewerage.  There  was  no  opposition  to  the 
eoherae. 

Kelghley.^The  Waterworks  Committee  are  proposing  to 
purchase  from  the  Duke  of  Devonshire  the  reservoir  in  H'gh- 
field-lane,  now  held  by  them  on  lease,  and  to  acquire  the 
reservoir  on  Keighley  Moor,  which  is  also  the  jjroperty  of  the 


Duke.  They  recommend  the  council  to  ask  Parliament  to 
extend  the  time  for  the  completion  of  the  low-level  water 
scheme  and  of  the  conduit  between  Sladen  Valley  and  Leea 
and  to  authorise  such  modifications  of  the  scheme  as  may  be 
deemed  advisable  before  the  time  for  the  deposit  of  the  Par- 
liamentary plans. 

Leeds. — The  Fire  Brigade  Sub-Committee  of  the  corpora- 
tion have  approved  a  design  for  a  new  police  station  and  free 
library,  to  be  erected  at  the  end  of  Reservoir-street,  Wood- 
house. 

Leicester.— Tlie  Estimates  Committee  have  reported  the 
sale  of  land  in  Filbert-street  and  Grasmere-street  at  a  price 
of  178.  6d.  per  square  yard,  which  is  inclusive  of  a  charge  of 
53.  6d.  per  square  yard  of  the  land  sold,  made  for  defraying 
the  cost  of  forming,  sewering,  paviner,  Ac,  the  streets  abut- 
ting on  the  land. 

Liverpool. — At  a  recent  meeting  of  the  Baths  Committee  a 
resolution  was  read  from  the  Real  Estate  Sub-Committee 
"  regretting  that  they  cannot  accede  to  the  request  of  this 
committee  that  a  piece  of  land  in  Shiel-road  be  appropriated 
as  a  site  for  public  baths."  Upon  that  the  following  motion 
was  moved  and  carried  :  "  That  the  snrvej'or  be  requested  to 
suggest  to  the  Baths  Committee  a  site  for  the  erection  of 
public  baths  for  Kensington  and  Fairfield  wards  in  proximity 
to  the  proposed  Sheil-road  site,  such  site  to  be  outside  the 
old  municipal  boundary." 

Lowestoft. — A  Local  Government  Board  inquiry  has  been 
held  into  an  application  for  sanction  to  a  loan  of  £678  for 
street  imjirovements  and  £240  for  additional  stable  and  cart 
shed  accommodation. 

Malmesbury. — Mr.  Adye,  county  surveyor,  recently  held 
an  inquiry  in  the  council  chamber,  on  behalf  of  the  county 
council,  with  reference  to  a  complaint  that  liad  been  lodged 
as  to  the  pollution  of  the  river  Avon  at  Malmesbury.  At  the 
conclusion  of  the  inquiry  Mr.  Adye  intimated  that  he  would 
inspect  the  outlets  and  the  system  of  drainage. 

Manchester. — A  special  meeting  of  the  city  council  was 
held  on  Friday  week  to  consider  the  expediency  of  promoting 
a  Bill  in  Parliament  to  authorise  the  corporation  to  construct 
a  culvert  to  convey  the  effluent  of  the  sewage  of  Manchester, 
after  chemical  treatment  and  precipitation,  from  the  works 
of  the  corporation  at  Davyhulme  into  the  river  Mersey  at 
Randale's  sluices,  a  distance  of  16  miles,  at  an  estimated  cost 
of  £258,000.  The  matter  was  discussed  at  length,  some  of 
the  opponents  of  the  scheme  arguing  that  the  expenditure 
was  much  under-estimated.  It  was  intimated  that  a  state- 
ment had  been  made  on  behalf  of  Liverpool  that  no  opposition 
would  be  forthcoming  from  that  quarter  provided  the  effluent 
was  chemically  treated,  as  proposed.  On  a  vote  being  taken, 
the  scheme  was  adopted  by  forty-nine  votes  to  nine.  Sub- 
sequently a  formal  objection  was  lodged  by  one  of  the  cily 
elective  auditor.-s,  on  the  ground  that  the  scheme  had  not  been 
sanctioned,  as  required  by  the  Borough  Funds  Act,  1872,  by 
an  absolute  majority  of  the  whole  council.  A  second  meeting 
of  the  city  council  will  therefore  be  held  on  October  6th  to 
confirm  the  adoption  of  the  scheme. 

Middleton. — The  borough  surveyor  has  been  instructed  to 
prepare  plans,  sections,  estimates  and  provisional  apportion- 
ments for  the  making  up  of  the  following  streets  :  Back  Gil- 
mour-street,  Dnrnford-street,  Higher  Cross-street,  Jek-street, 
Foundry-street,  Allison-street,  Heape-street,  Wrigley-street 
and  Algernon-street.  He  has  also  received  instructions  to 
prepare  plans,  sections  and  estimates  for  new  offices  and  a 
foreman's  liouse  at  the  gasworks. 

Nelson. — The  town  council  have  instructed  the  borough 
surveyor  to  proceed  with  the  granite  paving  of  the  main 
roads,  at  an  estimated  cost  of  £20,000.  On  the  first  section 
it  is  proposed  to  use  Threlkeld  setts,  and  the  work  will  be 
carried  out  by  the  corporation's  workmen. 

Oswestry. — The  town  council  have  resolved  to  instruct 
their  surveyor  to  erect  works  at  the  sewage  tanks  to  test  the 
efficiency  of  the  Dibdin  bacteriological  system  of  sewage 
disposal. 

Portsmouth.— After  a  brief  discussion  the  town  council 
recently  adopted  the  report  of  the  Electric  Lighting  Com- 
mittee recommending  that  an  application  be  made  for  sanc- 
tion to  a  loan  of  £40,000  for  the  provision  of  additional 
machinery  and  plant  in  order  to  deal  with  the  increasing 
numbers  of  orders  for  electrical  energy.  The  chairman  of  the 
committee,  in  moving  the  adoption  of  the  report,  said  that 
there  was  no  other  town  in  the  kingdom,  with  the  exception 
of  London,  where  the  growth  of  an  installation  had  been  so 
great  and  so  rapid. 

Retford. — At  tho  monthly  meeting  of  the  town  council  the 
Estates  Committee  presented  their  amended  report  for  paint- 
ing and  redecorating  t)ie  town  hall.  The  original  estimate 
was  £1,007  53.,  and  this  had  been  reduced  to  £400  ]8s.  After 
a  long  discussion  it  was  resolved  that  the  report  bo  accepted, 
with  special  reservations  that  an  estimnto  forpainting  the  in- 
terior of  the  town  liall  bo  obtained  in  place  of  distem]>ering  ; 
that  the  rcgilding  of  the  chandeliers  in  the  council  ehainber, 
at  a  cost  of  £35,  be  deferred,  and  that  the  question  of  a 
carpet  for  the  council  chamber  be  left  for  the  present.  It 
was  stated  that  tenders  would  be  invited  from  local  trades- 
men for  the  work. 
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Scarborough. — The  town  council  have  decided  to  make 
an  application  for  sanction  to  a  loan  of  £2,900  for  the  carry- 
ing ont  of  drainage  schemes. 

Sheffield.— Colonel  J.  T.  Marsh  held  an  inquiry,  on  behalf 
of  the  Local  Government  Board,  last  week,  with  respect  to 
an  application  for  sanction  to  a  loan  of  £7,000  for  the  erec- 
tion of  lire  and  police  stations,  and  also  to  one  of  £750 for  the 
purchase  of  land  for  refuse  destructor  purposes. 

Southampton. — At  a  recent  meeting  of  the  town  council 
the  teu^ler  of  Jlr.  F.  Osman,  at  £12,683,  was  accepted  for  the 
proposed  storm-wntur  drainage  anil  sewerage  works  in  the 
Shirley  and  Freemantle  districts.  Tlie  tender  of  Mr.  Bolten, 
at  £10,779,  was  first  accoptcd  for  the  work,  but  it  has  since 
been  withdrawn.  In  reply  to  a  question,  Mr.  Matthews  ex- 
plained that  the  recent  water  famine  was  caused  by  the  clerk 
of  works  opening  the  washout  on  a  main  from  the  Otierbourne 
works  before  shutting  the  valve  between  that  and  the  dupli- 
cate main. 

St.  Helens. — A  deputation  from  the  Tramways  Sub-Corn- 
mitteo  visited  Prescot  last  week  to  inspect  the  '"  Simplex  " 
electric  conduit  system  at  work  on  the  private  line  there. 

Swansea. — A  discussion  took  place  at  a  recent  meeting  of 
the  Water  and  Sewers  Committee  with  respect  to  the  con- 
tinual flooding  of  the  lower  parts  of  the  town.  In  reply  to  a 
question,  the  chairman  stated  that  the  town  had  jiractically 
outgrown  its  drainage  system.  The  borough  engineer  also 
said  the  pipes  were  too  small  and  ought  to  herelaid. 

Taunton. — A  Local  Government  Board  inquiry  lias  been 
held  in  respect  to  an  application  for  sanction  to  the  borrowing 
of  £11,000  for  works  of  street  improvement,  the  purchase  of 
penny-in.thp-slot  meters,  and  other  purposes. 

Tunbridge  Wells.  -The  corpora*ion  are  contemplating 
spending  from  £80,000  to  £100,000  in  the  erection  of  muni- 
cipal buildings.  The  local  Improvement  Association  have 
passed  a  resolution  begging  the  corporation  not  to  intrust  the 
work  piecemeal  to  the  officials,  but  to  invite  competitive  de- 
signs from  architects,  offering  three  substantial  premiums 
for  the  selected  plans. 

Walsall. — An  inquiry  was  held  recently  by  the  Local 
Government  Board  into  an  application  for  sanction  to  sell 
part   of   the  corporation  estate  at  Bascote.      There  was  no 

opposition. 

West  Bromwich. — A  recreation  ground,  5i  acres  in  extent, 
provided  for  the  benefit  of  the  inhabitants  of  Hill  Top  ward, 
was  opened  by  the  mayor  last  week.  The  grounds,  which 
adjoin  the  highway  between  West  Bromwich  and  Wednesbnry, 
have  been  laid  ont  from  plans  by  the  borough  surveyor,  Mr. 
A.'D.  Greatorei.  The  foundation-stones  of  the  various  build- 
ings, including  free  library,  fire  and  police  stations,  which  are 
to  occupy  a  portion  of  the  property,  were  also  laid  by  the 
mayor.  They  will  also  bo  built  from  Mr.  Greatore.x's  designs, 
and  the  contract  for  their  erection  has  been  obtained  by 
Messrs.  Smith  &  Son,  of  Hill  Top,  at  £3,200. 

Weymouth. — At  a  recent  special  meeting  of  the  town 
council  a  discussion  took  place  on  the  following  motion  of  a 
committee;  "That,  as  we  are  of  opinion  that  the  concessions 
obtained  by  the  ratepayers  of  Weymouth  and  Melcombe  Regis 
in  the  Bill  promoted  by  the  Weymouth  Water  Company  are 
insufficient  in  justice  to  the  town,  and  considering  tlio  develop- 
ment in  the  future,  it  is  desirable  that  the  corporation  should 
promote  a  Bill  in  Parliament  this  session  for  purchasing  the 
undertaking  by  arbitration."     The  motion  was,  however,  lost. 

Wolverhampton. — On  the  recommendation  of  the  Lighting 
Comnuttee  it  was  recently  decided  b}-  the  council  to  adopt 
"  the  maximum  demand  system "  of  charging  for  electric 
energy,  and  to  fix  the  price  at  Gd.  per  unit  on  a  maximum  de- 
mand of  two  liom*s  daily  and  3d.  per  unit  for  all  energy  con- 
sumed in  excess  thereof.  A  sum  of  £370  will  be  expended  in 
providing  the  necessary  "  demand  indicators  "  for  the  adop- 
tion of  this  system,  and,  if  necessary,  an  application  for  sanc- 
tion to  borrow  this  amount  will  be  made  to  the  Local  Govern- 
ment Board. 

Wrexham. — At  a  recent  meeting  of  the  Sanitary  Commit- 
tee the  surveyor  submitted  plans  for  the  surface  drainage  of 
Smithfiold-road,  part  of  t'rescont.road,  Templar's-aveiiue, 
Beast  Market,  part  of  Charles-street,  Market-RInet  and  I'arn- 
d(m-stroet.  He  estimated  the  co.st  at  £270.  The  |>lans  were 
adopted,  and  it  was  decided  to  apply  for  n  Inan  to  carry  nut 
the  work. 

URBAN    DISTRICT   COUNCILS. 

Ashton. — The  Gas  and  Water  Committee  recently  made 
the  following  recommendation  regarding  an  increased  water 
supply  for  the  town  :  That  the  present  filter-beds  be  enlarged 
as  shown  by  the  plan  jirepari'il  by  the  surveyor,  and  that  a 
new  clean  water  tank  bo  eonslrocted  and  ii  sand-washing 
apparatus  (irovided.  They  also  reconiniond  that  the  size  of 
the  proposeil  new  mains  from  the  filter-bods  to  Four-footed 
Cross  be  12in.  in  diameter,  and  that  the  route  bo  left  to  the 
surveyor.  The  committee  do  not  reconiineml  the  cimslrtiction 
of  now  filter-beds  at  present,  as  they  Hre  of  opinion  thai  when 
the  works  decided  upon  aro  completed  the  supply  of  water 
will  bo  very  much  improved,  and  in  the  ovout  of  this  not 
being  so  the  proposed  now  beds  could  then  be  put  down. 
They  also  recommend  that  all  nece^Ba^y  plans  be  prepared 


and  application  be  made  to  the  Local  Government  Board  as 
early  as  possible  for  the  sanction  to  the  borrowing  of  the 
money  to  carry  out  the  works.  The  report  has  been  adopted 
by  the  council. 

BexhIII. — At  a  recent  meeting  of  the  district  coaocil  a 
recommendation  of  the  Highways  Committee — that  the  sur. 
veyor's  estimate  of  £550  for  laying  out  the  piece  of  land  in 
the  centre  of  the  square  opposite  the  town  hall  for  the  recep- 
tion of  the  Colonel  Lane  memorial  be  accepted,  and  tliat  ap- 
plication be  made  to  the  Local  Government  Board  for  sanc- 
tion to  borrow  the  money — was  referred  back  to  the  com- 
mittee.— The  council  have  been  advised  by  Mr.  Preece,  the 
eminent  electrician,  that  a  satisfactory  scheme  of  electrical 
supply  for  the  town  can  be  carried  out  at  an  initial  cost  of 
£19,5(X),  including  the  cost  of  the  site  for  the  supply  station. 
The  council  have  accordingly  resolved  to  apply  for  sanction 
to  borrow  £20,000  t(j  carry  out  the  scheme. 

Bexley.— -■Vt  a  recent  meeting  of  the  district  council  tho 
clerk  reported  having  completed  the  purchase  of  the  land  for 
tho  widening  and  improvement  of  Pickford-road.  The  General 
Purposes  Committee  also  reported  that  tho  surveyor  had  sub- 
mitted his  estimate  for  the  maintenance  of  the  carriageways 
during  the  six  months  ending  March  31,  1898,  amounting  to 
£1,733  8s.  2d.  This  amount  the  committee  recommended 
the  council  to  make  provision  for  in  their  new  rate.  The 
items  were  :  Materials,  £1,167  Is,  8d.;  steam  roller,  £100  9s. ; 
steam  scarifying,  £155  17s.  (id.;  trade  bills,  £10;  and  labour, 
£300.  Tenders  were  received  from  Mr.  Watkins  for  making 
up  Glynde-road,  for  £6(K);  and  Maxim-road  for  £236  lis.  6d. 
Tho  General  Purposes  Committee  stated  that  these  amounts 
were  in  excess  of  the  surveyor's  estimates — viz.,  £608  198.  9d. 
and  £220  2s.  3d.  respectively — and  therefore  it  was  resolved 
to  direct  the  surveyor  to  himself  proceed  with  the  work  of 
making  up  the  roads. 

Bingrley. — On  the  recommendation  of  the  Gas  Committee 
the  district  council  have  decided  to  reduce  the  price  of  gas 
2d.  per  1,000  cubic  feet.  The  price,  as  from  the  1st  July,  will 
be,  therefore,  2s.  6d.  per  1,000  cubic  feet  inside  the  district  of 
the  council  and  23.  8d.  outside. 

Brentford. — A  very  serious  menace  to  the  scientific  use- 
fulness and  public  enjoyment  of  Kew  Gardens  is  that  caused 
by  the  smoke  the  comes  across  the  Thames  from  the  chimney 
shafts  of  Brentford.  At  the  meeting  of  the  district  council 
last  week)  a  letter  was  read  from  the  Commissioner  of  Works 
complaining  of  the  nuisance  and  the  damage  caused  to  plants 
in  this  wa}-,  especially  by  the  smoke  from  the  chimneys  of 
the  Grand  Junction  Water  Company.  One  member  of  the 
council  said  it  was  the  dust  destructor  that  did  the  mischief, 
and  another  that  it  was  the  gasworks,  but  the  chairman  re- 
marked, "  Brentford  is  all  smoke." 

BrownhillS. — Local  Government  Board  sanction  has  been 
received  to  a  loan  of  £1,000  for  the  stocking  of  the  sewage 
farm. 

Chapel-en-le-Frlth. — A  Local  Government  Board  inquiry 
is  to  he  held  shortly  into  the  council's  application  for  leave  to 
borrow  £1,800  to  carry  out  a  water  supply  scheme  at  Hope. — 
The  council  have  decided  to  apply  for  permission  to  borrow 
£1,853  for  additional  sewage  works  for  the  town. 

Enfield. — A  communication  has  been  received  from  the 
Local  Government  Board  referring  to  a  scheme  for  the  sub- 
stitution of  a  27-in.  stoneware  pipe  sewer  for  an  egg-shaped 
brick  sewer.  A  loan  of  £14,9-14  was  sanctioned  at  the  end 
of  last  year  for  the  carrying  out  cf  the  work.  The  bosrd 
were  now  advised  that,  as  the  materials  for  concrete  were 
readily  available,  it  would  be  better  to  use  concrete  only  in 
the  constrnction  of  the  sewer.  The  surveyor  has  been  in- 
structed to  submit  a  section  showing  a  concrete  tube  sur- 
rounded with  concrete,  which  it  is  proposed  to  lay  so  that  iho 
sewage  from  the  drains  of  houses  and  branch  sewers  might 
bo  dealt  with  at  once,  for  if  the  sower  were  constructed 
exactly  in  accordance  with  tho  board's  suggestion  this  would 
not  bo  possible. 

Gainsborough. — The  artesian  well,  1,480ft.  deep,  now 
being  sunk  by  Messrs.  Timmins,  of  Runcorn,  after  being  in 
progress  for  the  ])ast  two  years,  met  in  April  last  with  an 
accident,  which  has  been  rather  serious  for  the  contractors. 
At  a  depth  of  725ft.  the  21.in.  boring  tool,  weighing  about  IJ 
tons,  together  with  a  long  length  of  rope,  fell  to  the  Ixntom 
of  the  boring.  The  menus  adopted  by  the  contractors  having 
failed  to  recover  the  tool,  it  has  now  been  decided  to  enlnrgo 
the  hole  to  28  in.  diameter  as  tho  last  means  of  attaining  tho 
result.  It  is  expected  that  il  will  take  several  months  lo 
roach  the  tool.  The  council  have  been  assured  by  the  engi- 
neer, Mr.  Percy  Griflith,  of  Westminster,  of  the  ultimate 
success  of  the  scheme.  lu  tho  meantime  the  work  in  con- 
nection with  the  reservoir  «ud  water  tower  is  being  pushed 
forward  iis  much  as  possible. 

Cilllngham.   -An  inspector  of  the  Local  Government  Board 

recently  held  an  inquiry  into  the  district  council's  application 
for  sanction  to  borrow  £l,lXX)for  t lie  purpose  of  sewenigo 
and  sewage  dispo.sal  works,  £3,tKlO  for  carrying  out  houfo  con- 
nections with  tho  sewei-s,  and  £800  for  the  construction  of 
certain  new  roads. 

Helston. — A  resolution  pa«sod  by  tho  district  council  on 
July  24th,  to  tho  effect  that  Mr.  .\.  P,  Jenkiu  be  asked  to  pre- 
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pare  plans  and  specifications  for  taking  the  sewage  at  the 
Lizard  to  the  sea  by  way  of  the  natural  course  of  the  stream 
to  Caerthillion  cove,  has  been  rescinded. 

HornseVi — The  coimoil  have  adopted  a  motion  recommend- 
ing that  an  aiiplication  be  made  for  the  granting  of  a  pro- 
visional oriler  yiving  authority  for  the  supply  of  electricity. 

Littlehampton. — Tlie  district  conncil  have  adopted  a  report 
of  the  Finance  Committee  recommending  that  £600  bo  bor- 
rowed to  eomploto  the  oystor  jiond  improvement. 

LlandilOi — Tlio  council  have  accepted  the  tender  of  Mr.  Prit- 
chard  Davios,  of  Llandilo,  at  £3,950,  for  the  carrying  out  of  a 
scheme  of  water  supply  for  the  town.  There  were  twenty 
other  tenders. 

Maidstone. — An  application  will  shortly  be  made  to  tlie 
Local  Government  Board  for  sanction  to  a  loan  of  £750,  to 
assist  in  defraying  the  cost  of  extending  Peter-street  as 
recommended  by  the  Highways  Committee. 

NantWiCh. — Local  Government  Board  sanction  has  been 
asked  to  tlie  borrowing  of  £1,050  for  the  cai'rying  out  of  a 
scheme  for  the  supply  of  water  to  Church  Minshnll. 

Rowley* — The  council  have  been  recommended  by  the 
General  Purposes  Committee  to  make  arrangements  with  the 
South  Staifordshire  Waterworks  Company  for  the  provisioTi 
of  a  water  supply  at  Portway  and  Throne  Rowley,  at  a  cost  of 
£100. 

SmethwiCk. — The  district  council  have  decided  to  establish 
refuse  destructor  works  at  once,  and  a  committee  has  been 
appointed  to  visit  various  towns  where  destrnctors  are  in 
operation.  A  sito  for  the  works — the  Crown  Forge  estate, 
situated  in  Rolfe-street,  Smethwick — was  bought  last  week 
for  £4,000.  On  the  site  there  is  a  tall  stack,  which  will  be 
utilised,  and  there  is  also  an  extensive  canal  frontage.  Steps 
are  to  be  taken  to  provide  the  necessary  buildings. 

SOUthall-NorwOOd. — The  district  council  have  received 
the  sanction  of  the  Local  Government  Board  to  borrow  £800 
for  the  purchase  of  a  site  on  which  to  erect  public  baths. 

St.  Austell's. — The  district  council  have  asked  the  gas 
company  to  prepare  an  estimate  as  to  the  cost  of  fitting  all 
the  existing  public  lamps  with  incandescent  burners. 

Stone. — On  the  15th  ult.  the  common  seal  of  the  district 
council  was  ordered  to  be  fixed  to  an  agreement  with  Mr.  C. 
Fell,  of  Stoke,  empowering  him  to  make  experiments  with  his 
scheme  -for  purifying  sewage.  The  sum  of  £40  is  to  be 
allowed  for  alterations,  and  if  the  experiments  are  snccessful 
the  council  agroo  to  pay  a  royalty  of  240  guineas. 

WeetSlade. — At  a  recent  special  meeting  of  the  district 
council  a  letter  ivas  read  from  the  Local  Government  Board 
sanctioning  the  council's  application  for  permission  to  borrow 
£150  for  a  new  water  main  at  Annitsford  and  other  permanent 
waterworks. 


INSTITUTION    OF    CIVIL    ENGINEERS. 

LIST  OF  AWARDS. 

The  list  of  awards  for  session  1896-97  in  connection  with 
the  Institution  of  Civil  Engineers  has  just  been  pnbhshed. 
The  Howard  Quinquennial  Prize  of  fifty  guineas  has  been 
awarded  to  Mr.  Hilary  Baureman,  in  recognition  of  his  work 
on  the  metallurgy  of  iron.  In  connection  with  papers  read 
and  discussed  at  the  ordinary  meetings  the  following  awards 
have  been  made  :  A  Telford  medal  and  premium  to  Mr.  H. 
A.  Humphrey  for  liis  paper  on  "  The  Mond  Gas-producer 
Plant  and  its  Application"  ;  a  George  Stephenson  medal  and 
a  Telford  premium  to  Mr.  G.  E.  W.  Crnttwell  for  his  doscrij). 
tion  of  "  The  Tower  Bridge  :  Superstructure  "  ;  a  Telford 
medal  and  a  Telford  premium  to  Colonel  J.  Pennycuick  for 
his  account  of  "  The  Diversion  of  the  Periyar  " ;  Watt  medals 
and  Telford  premiums  to  Mr.  David  Hay  and  Jlr.  M.  Fitz- 
maurice  for  tlioir  joint  paper  on  "The  Blackwall  Tunnel"; 
a  Telford  medal  and  premium  to  Mr.  E.  C.  iShankland  for  his 
paper  on  "  ,Steel  Skeleton  Construction  in  Chicago";  a  Tel- 
ford premium  to  Mr.  11.  F.  Donaldson  for  his  paper,  "Cold 
Storage  at  the  London  and  India  Docks";  aTclford  premium 
to  Mr.  W.  Hippor  for  his  i>aper  on  ''Superheated  Steam 
Engine  Trials";  a  Telford  jireiuinni  to  Mr.  H.  W.  liavenshaw 
for  his  pajier  on  "Electrical  Lifts  and  Cranes";  Telford 
premiums  to  Mr.  J.  S.  Worth  and  Mr.  W.  Santo  Crimp  for 
their  joint  paper  on  "  Tho  Main  Drainage  of  London  "  ;  and  a 
Telford  premium  to  Mr.  S.  G.  Homfray  for  his  description  of 
"  The  Machinery  of  the  Tower  Bridge." 

For  papers  printed  in  Section  II.  of  the  "  Proceedings"  for 
the  session  the  following  were  the  awards  :  A  Telford  medal 
and  premium  to  Mr.  T.  llolgato  for  his  paper  on  "  The  En- 
richment of  Coal  Gas;"  a  Telford  medal  and  premium  to  Mr. 
U.  Drummond  for  hia  "  Investigation  into  tho  Use  of  Pro- 
gressive High  Pressures  in  Mon-Compound  Locomotive  En- 
gines;" .a  George  Stephonsou  modal  and  a  Telford  }>remium 
to  Mr.  W.  C.  Unwin  for  liis  paper  on  "  A  New  Indentation 
Test  for  Determining  tho  Hardness  of  Metals";  a  Telford 
)jremium  to  Major  S.  S.  Leach  for  his  paper  ou  "  Inland 
Xavjgation  in  the  United  States  ";  a  Telford  premium  to  Mr. 
O.  F.  Nichols  for  his  paper  on  "The  Brooklyn  Elevated  Rail- 
way";  a  Telford  premium  to  Mr.  J.  Rams.ay  for  his  descrip- 
tion of  "The  Mushkaf-Bolan  Railway,  Balaohistan,  ludia  "; 


a  Telford  premium  to  Mr.  H.  D.  Smith  for  his  paper,  "  Trans- 
verse Strength  of  Large  Beams  of  Yellow  Pine  Timber." 

The  following  \vere  the  awards  in  connection  with  papers 
read  before  meetings  of  students :  The  James  Forrest  medal 
and  a  Millar  prize  to  Mr.  A.  II.  Jameson  for  his  paper  on  "  The 
.Strength  of  Materials,"  read  at  the  Manchester  Association 
of  Students;  the  James  Prescott  Joule  medal  and  a  Millar 
prize  to  Jlr.  II.  W.  Barker  for  his  paper  on  "  Cooling  Reser- 
voirs of  Condensing  Engines,"  read  at  the  Institution;  a 
Millar  prize  to  Mr.  W.  Beer  for  his  paper  on  "  The  Monier 
System  of  Construction";  a  Millar  prize  to  Mr.  H.  F.  Brand 
for  his  paper  on  "  Tho  Inverness  Section  of  the  Inverness  and 
Aviemore  Railw.ay  "  ;  a  Millar  prize  to  Mr.  H.  Berridge  for 
his  paper  on  "  Poole  Harbour";  a  Millar  prize  to  Mr.  J.  W. 
Kitchin  for  his  paper  on  "  Wells  and  Well-sinking  "  ;  a  Millar 
))rizo  to  Mr.  0.  H.  Godfrey  for  his  paper,  "  Effects  of  Frost  on 
Portland  Cement";  a  Millar  prize  to  Mr.  R.  H.  Garvie  for  his 
account  of  the  "  Reconstruction  of  Latchford  Lock  Gates " ; 
a  Millar  prize  to  Mr.  T.  Carter  for  his  paper  on  the  "  Theory 
of  .Two-Pole  Continuous  Current  Dynamo  ";  and  a  Millar  prize 
to  Mr.  F.  W.  R.  Hunt  for  his  paper  on  "  Superheaters." 

This  year  marks  the  first  award  by  the  Institution  of  the 
medals  named  after  .James  Prescot  Joule,  the  discoverer  of 
the  mechanical  equivalent  of  heat,  and  James  Forrest,  whose 
long  service  as  secretary  and  the  care  devoted  by  him  to 
fostering  the  student  class  has  been  commemorated  by  the 
foundation  of  this  medal.  The  presentation  will  be  made  at 
the  opening  of  the  new  session  on  November  2nd. 


The  General  Works  Committee  of  the  Coventry  City  Coun- 
cil have  negotiated  an  agreement  with  Mr.  James  Mansergh 
for  his  employment  as  engineer  for  the  proposed  sewage 
scheme.  Mr.  Mansergh  is  to  prepare  plans,  sections,  speci- 
fications, &c.,  and  supervise  the  execution  of  the  work  for  a 
commission  of  5  per  cent,  on  the  actual  cost,  exclusive  of 
lands  and  easement.  He  is  also  to  take  out  the  quantities, 
to  prepare  and  print  bills  of  quantities  and  specifications,  and 
provide  copies  for  the  use  of  tenderers,  and  copies  of  working 
drawings  and  specifications  for  contractors,  for  a  further 
commission  of  li  per  cent,  on  the  amount  of  the  accepted 
tenders.  The  city  engineer  is  to  act  as  resident  engineer, 
unless  and  until  the  corporation,  with  the  approval  of  Mr. 
Mansergh,  otherwise  determine.  In  any  such  case  the  cor- 
poration are  to  appoint  and  pay  a  resident  engineer  approved 
by  Mr.  Mansergli.  The  corporation  arc  also  to  appoint  and 
pay  such  inspectors  as  may  be  required,  such  inspectors  being 
either  nominated  or  approved  by  Mr.  Mansergh.  The  agree- 
ment has  been  confirmed  by  the  corporation. 

Battersea   Park   River  Front.— Mr.  Ralph  Thomas,  of 

Clifford's  Inn,  writes  protesting  against  the  erection  of  the 
proposed  granite  parapet  to  the  river  front  at  Battersea  Park. 
"  Anyone  who  wishes  to  see  how  utterly  all  the  ever-varying 
interests  of  the  river  can  be  blocked  out  by  a  granite  parapet 
has  only,"  he  says,  "  to  take  a  seat  on  the  Thames-embank- 
ment, when  he  has  a  fine  ^'iew  of  stone  pavement,  granite 
wall  and  tops  of  houses  on  the  opposite  side.  Now  let  the 
spectator  go  to  the  Tower  Gardens,  Greenwich  or  Blackwall 
piers,  or  the  Royal  Victoria  Gardens  at  Woolwich,  and  see 
the  difference.  Instead  of  dull  dreariness  of  walls,  you  have 
life,  animation  and  beauty  of  the  river,  with  its  numerous 
craft.  Imagine  the  Parade  at  Brighton  with  a  nice  granite 
parapet !" 

The  vacancy  in  the  management  of  the  Aberavou  Corpora- 
tion gasworks,  caused  by  the  resignation  of  Mr.  G.  Harrison, 
has  been  filled  by  the  appointment  of  Mr.  W.  G.  Owens,  at 
present  gas  manager  at  Ross,  Herefordshire.  There  were 
sixty-six  applications  for  the  post.  Mr.  Harrison's  resigna- 
tion was  brought  about  by  ill-health,  his  medical  adviser 
having  informed  him  that  ho  cannot  hojie  for  any  pcnnanent 
or  even  partial  recovery.  His  letter  of  resignation  in  these 
circumstances  was  received  by  the  town  council  with  much 
regret,  and  a  bonus  of  £50  was  voted  to  him  in  recognition  of 
his  services  in  superintending  the  erection  of  tha  new  works, 
an  undertaking  which  the  state  of  his  health  has,  unfortu- 
nately, not  allowed  him  to  complete. 

A  Suspension  Bridge  for  Cape  Colony.— We  have  been 

infcn-mccl  lliut  (lieili^sign  and  csliniate  of  Mr.  Louis  Harper, 
A.M.1.<  .K.,  (if  115  linion-slrect,  Aberdeen,  have  been  accepted 
by  the  Government  of  C:i|ie  Colony  for  the  sui>ply  of  ;i  steel 
rope  suspension  bridge,  to  be  erected  over  a  river  there.  The 
bridge  will  have  a  clear  span  of  200  ft.  and  a  I'Oadway  8  ft. 
wide,  and  is  to  be  used  for  the  transit  of  foot  passengers  and 
light  N'chicnlai'  traflic. 

The  New  Offices  of  the  City  Commission  of  Sewers.— 

The  building  of  tho  new  otlices  of  the  City  Commission  of 
Sewers  is  proceeding  satisfactorily  and  rapidly,  after  many 
vexatious  delays.  It  is  anticipated  that  the  now  building  will 
be  ready  for  occupation  (>arly  next  year.  The  foundation- 
stone  was  laid  in  January,  1895,  by  Mr.  Alderman  Bell,  who 
performed  the  ceremony  at  the  close  of  his  year  of  office. 

Not  Musical. — Wo  have  heard  that  a  proposal  was  on  foot 
reccutly  to  pre.=;eid  a  certain  surveyor  with  an  "honorarium." 
At  a  meeting  of  tho  local  authority  up  rose  one  of  the  Solong 
and  warbled  ingenuously:  "As  tho  stu-veyor  is  not  musical, 
probably  a  few  pounds  would  be  more  acceptable,"  But  he 
meant  well,  all  the  game. 
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Personal. 


Mr.  J.  M'Nair,  gas  manager  at  Wisham,  lias  had  his  salary 
increased  by  the  police  commiseionera  by  £30  per  annum. 

Mr.  Parkinson,  the  new  borou>,'h  electrical  engineer  of 
Morecambe,  enters  upon  his  duties  for  the  first  time  to-day. 

Mr.  C.  A.  Coonibe,  of  the  city  surveyor's  office,  Gloucester, 
has  been  appointed  assistant  borough  surveyor  at  Todmorden. 

The  salai'y  of  Mr.  J.  Evans,  surveyor  to  the  Kastleigh  Urban 
District  Council,  has  been  raised  from  JB1.5U  to  £200  per 
annum. 

A  man'iage  was  recently  solemnised  between  Mr.  T.  M. 
Tarbutt.  surveyor  to  the  urbun  district  council  of  Lufius, and 
Miss  Maria  Atkinson. 

The  corporation  of  O.\ford  have  appointed  Mr.  F.  C.  Wren, 
at  present  building  surveyor  to  the  Worthing  Town  Council, 
as  assistant  in  their  engineer's  ollice. 

Mr.  Harold  C.  Hedworth,  of  Bormondsey,  has  been  ap- 
pointed second  assistant  smreyor  to  the  Bromley  Urban  Dis- 
trict Conncil,  at  a  salary  of  £70  per  annum. 

Invitations  have  been  ipsued  to  a  number  of  architects  in 
the  borough  of  Brighonse  by  the  town  council  to  submit  plans 
and  designs  for  the  crectiou  of  a  new  fire  brigade  .station. 

Mr.  J.  D.  Smith,  superintendent  of  main  roads  to  the 
Northumberland  County  Council,  has  been  appointed  divi- 
sional surveyor  nf  the  north-western  main  road  division  of 
the  county  of  Salop. 

The  Klectric  Lighting  Committee  of  the  Dublin  Corpora- 
tion have  decided  to  secure  the  services  of  a  London  elec- 
trical engineer  to  advise  in  regard  to  the  extension  and  im- 
provement of  the  supply. 

Mr.  .Solomon  Pembertou,  of  SheflBeld,  has  received  the  ap- 
pointment of  highway  surveyor  to  the  Smallburgh  Kural 
District  Council.  The  salary  is  £100  per  annum,  with  an 
allowance  of  £2.5  for  a  pony  and  cart. 

Wo  omitted  to  mention  in  onr  last  issue  that  the  deputy 
borough  engineer  of  Cheltenham,  Mr.  V.  Anderson,  a.m.i.c.e., 
was  the  candidate  beaten  by  a  majority  of  one  in  the  selec- 
tion of  a  surveyor  by  the  Hyde  Town  Council. 

The  IWss  Urban  District  Council  unanimou.slv  decided,  at  a 
meeting  on  the  loth  ult.,  to  appoint  Air.  II.  Bertram  Nichols, 
of  Grosvenor  Chambers,  .59  Cor]Jorat ion-street,  Birmingham, 
to  prepare  a  scheme  of  water  supply  for  the  town. 

In  our  paragraph  of  last  week  refen'ing  to  the  late  Mr. 
Angcll  it  was  erroneously  stated  that  ho  held  tlie  position  of 
engineer  to  the  Trowbridge  Urban  District  Council.  Mr. 
Angcll  was  engineer  to  the  Malmesbury  Corporation. 

Mr.  Alexander  Kininson,  of  Leek,  has  been  appointed  sur- 
veyor to  the  Leek  Rural  District  Council,  .it  a  salary  of  £2C0 
per  annum,  including  all  travelling  expenses.  Mr.  Kininson 
is  at  present  assistant  road  surveyor  to  the  county  council. 

A  sub-committee  was  appointed  at  the  last  meeting  of  the 
Gas  Committee  of  the  Walsall  Town  Council  to  consider  and 
report  upon  the  salaries  and  duties  of  the  staff  of  the  gas 
department  and  the  applications  which  have  been  received 
for  increase  of  salary. 

Mr,  W.  B.  Madin,  who  for  the  past  eight  years  ha.s  held  the 
appointment  of  assistant  town  surveyor  and  water  engineer  of 
Leek,  under  Mr.  J.  Myatt,  has  been  appointed  surveyor  to 
the  nrban  district  council  of  Rushden,  Xorthants,  out  of  a 
large  number  of  applicants. 

On  the  recommendation  of  the  Electric  Lighting  Com- 
mittee tho  Ilford  Urban  District  Council  have  decided  to  ask 
a  number  of  electrical  experts  to  attend  a  special  meeting  to 
discuss  the  question  of  lighting  the  town.  Seventeen  appli- 
cations have  been  received  altogether. 

Messrs.  Simpson  &  Harvey,  engineers,  Leicester,  have  re- 
ceived instructions  from  tho  Barrow-on-Soar  Urban  District 
Council  to  submit  plans  for  the  drainage  of  tho  parishes  of 
Barkby  and  Birstall,  and  also  to  prepare  a  report  on  the 
recently  executed  Syston  ilrainago  scheme. 

In  response  to  an  application  of  tho  Christchurch  llural 
District  Council  for  a  division  of  the  district  to  be  madu  so  as 
to  have  one  surveyor  on  the  east  of  the  river  Stonr  and 
another  on  tho  west  side,  the  Local  GoverumeDt  Board  regret 
their  inability  to  make  tho  suggested  arrangemcut. 

On  Wednesday,  the  22nd  ult.,  tho  workmen  employed  by 
tho  llfracombe  Urban  District  Council  had  an  outing  to 
Cardiff  by  the  steamer  Lady  iliirijuret.  Among  those  who 
accompanied  the  men  were  Mr.  W.  Cole,  j.i-.,  chairman  of  tho 
council,  and  Mr.  O.  M.  Prouae,  surveyor  to  the  council. 

Mr.  J.  Richards  Davidson,  at  presout  surveyor  to  tho  urban 
district  council  of  Castloford,  Vorks.,  was  on  Saturday  last, 
tho  2.5lh  ult.,  appointed  highway  surveyor  to  the  Stafford 
Rural  District  Council.  There  were  tifty-ono  applicJttions 
submitted  for  tho  position,  which  carries  with  it  u  salary  of 
£150  per  nnmiTn. 

At  a  recent  meeting  of  the  Rngby  Urban  Dictrict  Conncil 


plana  were  accepted  for  the  municipal  buildings  proposed  to 
be  erected  in  High-street  on  tho  site  of  the  old  "  Shoulder 
uf  Mutton"  inn.  Tho  designs  jiccepted  were  prejjared  by 
.Messrs.  North  &  Hawke,  of  Battcrgea,  and  tho  plans  to  which 
the  second  premium  was  awarded  were  prepared  by  Mr. 
D.  Bird,  of  Manchoster. 

Mr.  W.  T.  Jennings,  late  city  engineer  of  'I'oronto,  who 
wasfjrmerly  with  the  Canadian  Pacific  Railway,  has  been 
engaged  by  tho  Dominion  flovernment  to  go  immediately 
with  a  party  and  furnish  a  report  on  tho  best  means  of  getting 
intii  tho  Klondyke  country  by  railway  over  an  all-Canadian 
route.  At  tho  same  time  he  will  take  a  look  at  others  and, 
in  fact,  at  all  available  routes,  bo  ai>  to  supply  information 
ujion  which  the  executive  may  rely. 

Owing  to  his  indifferent  state  of  health,  Mr.  H.  T.  Tomkins, 
the  surve^'ur  to  tho  Marylebone  Vestry,  was  some  time  ago 
granted  six  weeks'  leave  of  absence.  It  appears,  however, 
that  the  rest  has  had  very  little  effect,  Mr.  Tomkins  still 
being  unable  to  carry  on  his  work,  and  the  vestn,-  ai  their 
last  meeting  decided  to  comply  with  his  request  for  an  ex- 
tended lea^■e  of  absence.  'I'he  Works  Committee  are  con- 
sidering tho  whole  matter. 

The  Dukinfied  New  Town  Hall  Committee  have  decided 
to  invite  competitive  designs  and  offer  a  considerable  sum  in 
prizes  for  the  best  designs.  The  cost  of  the  new  building  is 
not  to  exceed  £8,000.  It  is  to  bo  erected  on  the  market 
ground  in  the  centre  of  the  town,  with  a  frontage  to  the  prin- 
cipal thoroughfare.  This  scheme,  in  conjunction  with  tho  new 
recreation  ground  recently  determined  upon,  represents  the 
town's  commemoration  of  the  Queen's  lUamond  jubilee. 

The  remains  of  Mr.  Thomas  Cough,  architect  and  snn-eyor, 
Knighton,  were  interred  at  Knighton  on  the  13th  ult.  The 
deceased  gentlonmn,  whose  death  took  place  on  the  previous 
Thursday,  was  fifty-nine  years  of  age,  and  had  held  the  ap- 
pointment of  surveyor  to  the  Knighton  Highway  Board,  which 
was  superseded  by  the  Knighton  Rural  District  Conncil  nnder 
the  Local  Government  Act  of  1894,  for  nearly  twenty-five 
years.  Ho  also  carried  on  an  extensive  business  as  an 
architect. 

At  their  lust  meeting  tho  Battersea  Vestry  had  nnder  con- 
sideration a  resolution  of  the  Klectric  Lighting  Committee 
recommending  tho  appointment  of  Mr.  R.  Hammond  as 
engineer  for  the  erection  of  works  and  the  laying  of  trunk 
and  other  mains  for  the  electric  lighting  of  the  parish.  A 
number  of  testimonials  were  read  from  various  bodies  for 
wliom  Mr.  Hammond  has  done  work,  expressing  satisfaction, 
but  after  considerable  discussion  it  was  agieed  that  an 
engineer  should  bo  advertised  for  and  that  Sir.  Hammond 
should  be  invited  to  take  his  chance  with  the  other  selected 
candidates. 

On  Monday,  at  a  meeting  of  the  Perth  Gas  Commissioners, 
Mr.  David  Kasson,  the  assistant  gas  manager,  who,  as  stated 
in  our  last  week's  issue,  has  obtained  an  appointment  at  May- 
bole,  was  presented  with  a  silver  tea  service  and  an  oak  tray, 
together  with  a  gold  brooch  for  Mrs.  Easson.  In  making  the 
presentation  a  member  of  the  commission  said  that  it  was 
not  on  bi'half  of  his  colleagues  alone,  but  almost  the  whole 
community  of  Perth.  He  also  made  reference  to  tho  con- 
scientious manner  in  which  Mr.  Easson  had  performed  his 
dnties,  and  thought  that  it  was  creditable  both  to  himself  and 
his  council. 

Mr.  H.  W.  Couzcns  has  resigned  his  position  as  borongh 
electrical  engineer  of  Taunton,  but  the  Electric  Light  Com- 
mittee is  m.aking  arrangements  whereby  he  will  visit  the 
works  periodically  and  generally  supervise  tho  undertaking. 
Mr.  K.  J.  B.  Thornhill,  tlie  chief  assistant  engineer,  has  been 
appointed  borongh  electrical  engineer,  at  a  salary  of  £130  per 
annum  plus  n  moiety  of  the  premiums  paid  by  pupils  taken 
by  the  committee.  When  tho  minutes  embodying  this 
arrangement  canio  up  at  the  council  meeting  last  week 
Alderman  Potter  and  many  cither  members  took  the  oppor. 
tunity  of  speaking  in  high  praise  of  Mr.  Courena  and  his 
work. 

A  party  of  the  members  of  the  Dundee  Institute  of  En- 
gineers on  the  23rd  ult.  paid  a  visit  of  insjiecliou  to  the 
Dundee  public  baths.  They  were  met  by  the  superintendent, 
Mr.  William  M'Gregor,  who  courteously  conducted  them  over 
the  eslablishnicnt.  Tlie  members  were  first  shown  tho 
boilers,  puuiping  engine  and  tanks,  and  evinced  much  interest 
in  tho  excellent  arrangements  for  filling  tho  butlis  and  filter, 
ing  and  healing  the  water.  The  visitors  exjiressed  their 
aiipreciation  of  the  thorough  and  economic  manner  in 
which  tho  whole  work  is  carried  on,  and  in  this  connection 
Mr.  Sriircgor  incidentally  stated  that  ho  has  at  present 
ample  boiler  power  to  cope  with  the  extensions  and  alt^ra- 
tiiins  now  nnder  consideration,  .\flor  examining  the  lifting- 
trap  for  preventing  condensation  in  the  main  pijie,  tlie  re- 
ceiver for  exhaust  and  grease  sepamtor,  the  party  turned 
their  attention  to  the  wa.-,hing  department,  with  its  washing, 
rinsing  and  drying  machines.  The  visit  concluded  with  an 
inspection  of  the  Rn«sian  and  Tnrkieh  bathf. 
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Change  of  Address. — Messrs.  Mete  him  &  Son,  of  20  Par- 
liament-street, London,  S.W.,  inform  us  that  they  have 
removed  from  their  late  address,  where  they  have  been 
established  for  over  half  a  ceutiiry,  to  8  Princes-street,  Great 
George-street,  Westminster,  S.W. 


APPOINTMENTS  VACANT. 

Waterworks  ExiiiNKKR  and  Manager. — October  1st. — 
The  Swadlincote  and  Ashby-de-la-Zouch  Joint  Waterworks 
Committee.  £2. — Mr.  W.  A.  Musson,  clerk,  Ashby-de-la- 
Zonch. 

Surveyor. — October  4th. — Woodford  Urban  District  Conn- 
cil.     £200.— Jlr.  Robert  Martin,  clerk. 

Clerk  of  Works. — October  4th. — Machynlleth  Urban  Dis- 
trict Conncil. — Mr.  Jno.  Rowlands,  clerk  to  the  conncil. 

Inspector  of  Noisancei;. — October  5th. — Mold  Urban  Dis- 
trict Council.  £60. — -Mr.  J.  Herbert  Bradley,  clerk  to  the 
conncil. 

Highway  Surveyor. — October  .5th. — Uttoxeter  Rnral  Dis- 
trict Conncil.  £100. —  Mr.  F.  S.  Hawthorn,  clerk  to  the 
conncil. 

Inspector  of  Nuisances,  &c.— October  5th. — Whitehaven 
Town  Council.     £100. — Mr.  Thomas  Brown,  town  clerk. 

Road  Fore.man. — October  5th. — Corporation  of  the  city  of 
Coventry.  £2. — Mr.  J.  E.  Swindlehurst,  city  engineer  and 
surveyor. 

Architectural  Assistant. — October  5th. — Corporation  of 
the  city  of  Coventry.  £130.— Mr.  J.  B.  Swindlehurst,  city 
engineer  and  surveyor. 

Chief  Clerk  for  City  Engineer's  Depart.ment. — October 
5th. — Corporation  of  the  city  of  Coventry.  £130. — Mr.  J.  E. 
Swindlehurst,  city  engineer  and  surveyor. 

Building  Inspector. — October  5th. — Corporation  of  the 
city  of  Coventry.  £130. — Mr.  J.  E.  Swindlehurst,  city  en- 
gineer and  surveyor. 

JuniorClerk  for  City  E.sgineer's  Depart.ment. — October 
5th. — Corporation  of  the  city  of  Coventry.  £1. — Mr.  J.  E. 
Swindlehurst,  city  engineer  and  surveyor. 

Sewer  Foreman. — October  5th. — Corporation  of  the  city 
of  Coventry.  35s. — Mr.  J.  E.  Swindlehurst,  city  engineer  and 
surveyor. 

Working  Foreman. — October  6th. — Haydock  Urban  Dis- 
trict Council.— The  Clerk. 

Draughtsman  for  Mepical  Officer's  Office. —  October 
6th.— City  of  Sheffield.  £120.— The  Medical  Officer  of  Health. 

Sanitary  Inspectors  (Three). — October  7th. — Bristol  Cor- 
poration Sanitary  Committee.  £1  los. — The  Medical  Officer 
of  Health,  40  Prince-street,  Bristol. 

Assistant  Superintendent  of  Cleansing  Department. 
—October  9th.— Leeds  City  Council.  £130.— Mr.  Jno.  Harri- 
son, town  clerk. 

Baths  Superintendent,  &c. — October  12th. — Vestry  of 
St.  Mary,  Newington.  £150,  with  residence,  coal  and  light. 
— Mr.  L.  J.  Dunham,  vestry  clerk. 

Architkctural  Draughtsman. — Edinburgh  Corporation. — 
Burgh  Engineer's  Office,  Edinburgh. 


COMPETITIONS. 

MOEECAMBE.— October  1st.— Improved  and  extended  sewerage  scheme, 
for  the  urban  district  council.— Mr.  Jno.  Bond,  surveyor,  &c. 

Lower  Bebington.— October  1st.— Sewerage  scheme  for  that  portion 
of  the  district  now  drained  into  the  Bromborough  pool,  for  the  urban 
district  council.    £50,  £35  and  £20.— Mr.  Joseph  Young,  surveyor. 

Leeds.— October  8th.— Wholesale  dead-meat  market  and  abattoir. 
£100,  £50  and  £25.— Mr.  Jno.  Harrison,  town  clerk. 

KiKBTMOOEsiDE.— October  16th.— Scheme  for  supplying  by  gravita- 
tion the  villages  of  Spounton,  Lastingham,  Crompton  and  Appleton-le- 
Moors  with  pure  water,  for  the  rural  district  council.— Mr.  Richard 
Jennings,  clerk  to  the  council. 

CoLNE.— October  20th. — Technical  schools,  public  library  and  public 
hall  in  Albert-road,  cost  not  to  exceed  £5,500.  £50  and  £35.— Mr.  T.  H. 
Hartley,  borough  engineer. 

UxBEiDOE.— October  30th.— Combined  or  Beparato  schemes  for  the 
drainage  of  Eastcote  and  Northwoort,  for  the  rural  district  council. 
«£15and£25.— Mr.  C.  Wooabridge,3H  High-street,  Uxbridge. 

Cardiff.- December  4th.— New  town  hall,  law  courts,  &c.  £500, 
£3<XJ  and  £200.~Mr.  W.  Harpur,  m.i.c.e.,  borough  engineer. 


MUNICIPAL  CONTRACTS  OPEN. 

KiNGsroN-UPOK-Hi'LL.— October  Ist. — Australian  haidwood. — Mr.  A. 
K.  White,  city  engineer. 

DoDQLAs.— October  2nd.~Brick  sewers,  pipe  sewers,  house  connec- 
tions.—Mr.  T.  U,  Nesbitt,  town  cterk. 

Plymouth. — October  2nd.— Kngiueoring  works  in  connection  with 
the  borough  electric  tramways. — Mr.  J.  H,  Ellis,  town  clerk, 

MiDDLESBEODGn.— October  2nd. — Reconstruction  of  tramways.— Mr. 
Frank  Baker,  borough  engineer. 

MinnLESDiiOOGH.— October  2nd.— Paving  works.— Mr.  Prank  Baker, 
borough  engineer. 

Dartmouth.— October  2nd.— FluHhing  tank,  &c.,  m  Lowor-stroet.— Mr. 
T.  O.  Veule,  iKirough  surveyor. 

Sevbnoak^.— Octoltcr  2nd.— Levelling,  tar  paving,  channelling,  &c., 
works  in  Wood  side -road,  for  the  urban  district  council,— Mr.  Herbert 
J.  Thompson,  clerk. 


Hkckmondwike. — October  4th.— Paving  of  Market-street,  for  the 
urban  district  council. — Mr.  James  Saville,  surve.yor. 

RoTHEHHiTHE. — October  4th.— Chimney  shaft  at  the  refuse  destructor 
in  Rotherhithe-street,  for  the  vestry. — Mr.  Norman  Scorgie,  surv  eyor. 

Llandudno.- October  4th.— Socket  and  spigot  cast-iron  pipe?,  for 
the  urban  district  council. — Mr.  E.  P.  Stephenson,  engineer. 

Rawmaesh. — October  4th. — Street  works,  for  the  urban  district 
council. — Mr.  J.  W.  Bellamy,  clerk. 

Wealdstone.— October  4th. — Granite,  hoggin  and  gravel,  for  the  urban 
district  council.- Mr.  B.  Wyand,  surveyor. 

AxBRiDGE.— October  4th. — Cast-iron  socket  water  pipes, 6 in.  to  Sin. 
diameter,  for  the  rural  district  council.— Mr.  A.  Powell,  engineer,  3 
Unity-street,  College-green,  Bristol. 

Wimbledon.— October  4tb. — Making-up  Queen's-road,  Florence-road, 
Trinity-road  and  EfEra-road,  for  the  urban  district  coancit.— The  Sur- 
veyor. 

Alderbhot.- October  5th.— Granite,  for  the  iirban  district  council.^ 
The  Surveyor. 

Bridgwater. — October  5th. — 12-in.  stoneware  socket-pipe  drain,  for 
the  rural  district  council, — Mr.  Paul  O.  H.  Reed,  clerk. 

Chailet. — October  5th. — Works  of  sewerage  and  sewage  disposal,  for 
the  rural  district  council. — Mr,  J.  Miles,  clerk. 

Wallikgford.— October  5th.~Sewerage  works,  for  the  rural  district 
council.— Mr.  G.  F,  Slade,  clerk, 

Lettoic. — October  5th. — Sewering  and  kerbing  works  in  Quai'ter- 
Mile-road,  for  the  urban  district  council. —Mr.  William  Dawson,  sur- 
veyor. 

SoTLAND.— October  5th.— Cutting  of  an  open  trench  at  the  Black 
House  farm,  near  Ripponden,  for  the  urban  district  council. — Messrs. 
Richard  Horsfall  &  Son,  engmeers  and  surveyors,  George-street, 
Halifax. 

CovEwrRr. — October  5th. — Supply  of  various  materials  during  half- 
year  ending  March  31,  1S98. — Mr.  J.  E.  Swindlehurst,  city  engineer. 

Crotdon.— October  5th.— Repair  of  Bedwardine-road,  Upper  Nor- 
wood.—Mr.  E.  Mawdesley,  town  clerk. 

Nuneaton. — October  5th. — Construction  of  a  new  street  between 
Duke-street  and  Manor  Court-road,  for  the  urban  district  council.— Mr. 
J.  S.  Pickering,  surveyor. 

Brentford. — October  oth.— Various  works  at  the  pumping  station. 
Town  Meadow,  for  the  urban  district  council. — Mr.  Nowell  Parr,  en- 
gineer and  surveyor  to  the  council. 

Middlesbrough. — October  5th.— Alterations  at  the  Cannon-street 
police  station. — Mr.  Frank  Baker,  borough  engineer. 

De  wsBURY.- October  6th.— Re-erection  of  the  boundary  wall  in  Booth- 
royd-lase.— Mr.  H.  Dearden,  borough  surveyor. 

Rochester.— October  6th.— Making-up  of  Pelican-yard,  Strood.— 
Mr.  William  Banks,  city  survej'or. 

Socthend-on-Sea. —  October  6th. —  Making-up  of  Heygate-avenue. 
Darnley-road,  Hastings-road,  Hillcrest-road,  Cromsr-road,  Hartmgton- 
place  and  Warrior-square.— Mr.  Alfred  Fidler,  borough  surveyor. 

Gravesekd.— October  6th.— Granite  and  granite  cubes.- The  Borough 
Surveyor. 

Chiswick. —October  6th.— Making-up  of  Eastbury -grove,  Dorchester- 
grove,  Cornwall-grove  and  Balfern-grove.forthe  urban  district  council, 
—Mr.  Arthur  Ramsden,  surveyor. 

Herne  Bat.— October  6th. — For  the  supply  of  granite  channelling, 
for  the  urban  district  council. — Chairman  of  Council. 

Wrexham.— October  6th.— Works  of  sewerage  and  sewage  disposal, 
for  the  rural  district  council.— Mr.  J.  Oswell  Bury,  clerk. 

Wetbridge.— October  6th. — Stables  at  the  depot  in  Elm  Grove-road, 
for  the  urban  district  council.— Mr.  John  S.  Crawshaw,  surveyor. 

Westminster.— October  6th.— New  sewers,  for  the  vestry, —  Mr. 
G.  R.  W.  Wheeler,  vestry  surveyor, 

Belfast.— October  7th. — Central  police  station  and  other  works  in 
Chichester-street  and  Town  Hall-street.- Sir  Samuel  Black,  town  clerk. 

Hull.— October  7th.— Two  sets  of  engines  and  pumps,  for  the  corpo- 
ration.—Sir.  F.  J.  Bancroft,  waten\orks  engineer. 

Ttnemodth.— October  'th.— Sewer  at  Forest  Hall,  for  the  rural  dis- 
trict council.— Mr.  A,  S.  Dining,  engineer,  25  Ellison-place,  Newcastle. 

Chatham.— October  7th.— Two  shelters  at  the  Victoria  Garden.— Mr. 
Charles  Day,  borough  surveyor. 

Slkaford.— October  8th.— Laying  of  cast-iron  water  pipes  to  the 
village  of  Scredington,  for  the  rural  district  council.— Mr.  Je&se  Clare, 
surveyor. 

Great  Yarmouth.- October  8th. — Road  repairs  in  Wolseley-road, 
Southtown,— Mr.  J.  Wm.  Cockrill,  borough  surveyor. 

Andover.— October  9th.— Sinking  of  a  storm-water  well.— Mr.  Alfred 
Purkess,  borough  surveyor, 

Denbighshire.— October  9th.— Steam  road-roller,  for  the  county 
council.— Mr.  R.  B.  Adams,  district  surveyor,  Denbigh. 

Spilsby.— October  9th.— Various  stores  for  the  rural  district  council. 
— Mr.  Fred,  J.  Dixon,  surveyor. 

Hemel  Hempstead.— October  11th.— Cast-iron  pipes,  for  the  rural 
district  council.— Mr.  W.  H.  Radford,  engineer.  Angel-row,  Nottingham. 

Ramsqate.— October  11th.— Gasholder,  outside  lift  115  ft.  diameter, — 
Mr.  W.  A.  M'Intosh  Valon,  engineer. 

Gloss  OP.— October  11th.— Sewerage  works.— Mr.  Charles  Davis,  town 
clerk. 

Beckenham.- October  llth.—Making-up  of  Kent  House-road,  for  the 
urban  district  council.— Mr.  F.  Stevens,  clerk. 

Crewe.— October  11th.— Various  sewering,  forming,  macadnmising, 
kerbing  and  channelling  works.-Mr.  Eaton  Shore,  borough  surveyor. 

Hembi,  Hempsted.— October  1 1th.— Sewerage  and  sewage  disp«^sal 
works,  for  the  rural  district  council.— Mr.  W.  H.  Radford,  engineer, 
Angel-row,  Nottingham. 

Hemswokth.— October  12th.— Eaithenwarc  pipe  sewer  and  wood 
fencing,  for  tho  rural  district  conncil.— Mr.  T.  H.  Richardson,  surveyor. 

Brownuili-s.- October  12th.— Works  of  levelling,  ]mving,  kerbing 
and  channelling  in  New-road,  Shellield,  for  the  urban  district  council. 
—Mr.  J.  H.  Sliaw,  surveyor. 

Luton.— October  12tb.— Forming,  metalling,  paving  and  other  works 
in  Baker-street.— Tho  Borough  Surveyor. 

South  HoHNsEY.-October  13th.— Hard  wood  paving  in  High-street, 
for  the  urban  district  council.— Mr.  M.  W.  Jameson,  surveyor. 

KiNQSTON-upoN-TnvMES.— (litolier  13th.— Works  of  sewering,  level- 
ling, kerbing,  channelling,  paving  and  lighting  in  Lincoln-road.— Mr. 
Harold  A.  Winser,  town  clerk, 

Enfield,— October  13th.— Isolation  hospital,  adjoining  the  Northern 
Hospital,  Winchmorc  Hill,  for  the  urban  district  council.— Mr.  Richard. 
Collins,  surveyor, 

Bedlington.-  October  13th,— Hand-broken  whiustone  and  limestone, 
for  the  urban  district  council.--  Mr,  Brown,  surveyor. 

RoYTON.— October  16th,— Construction  of  about  900  lineal  yards  of 
brick,  cast-iron  and  earthenware  pipe  sewers,  for  tho  urban  district 
council.— Mr,  T.  S.  McCallum,  engineer,  4  Chapel-walks,  Manchester. 

Guildford.- October  16th.— Blue  Guernsey  granite.- Mr.  C.  G. 
Mason,  borough  surveyor. 
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SoiTiiE»D-oir-8ii.— October  18th.— Pumpinij  machinery,  for  the  cor- 
poration.—Mr.  James  ManBerfh.S  Victona-strcot,  Wc8tmin8l«r,  8.W. 

G-r.Asoow. —October  20tli.— Klt-ctricttl  equipment  of  tiio  tramways. — 
Mr.  J,  D.  Marwick,  town  clerk. 

RnoifDin.- October  2l)th.— Constniction  of  ft  reservoir  at  Llyn  Fiiwr, 
for  the  urban  district  coum-il.— Mr.  Walter  II.  Moritan,  clerk. 

liEi.riST.- October  2l8t.— Now  city  hull.— Sir  Samuel  Black,  town 
clerk. 

I'EHRiTn.— October  23rd.— ISridge  across  the  Ravnn  at  Sickcrgill, 
Ronwick,  tor  the  rural  district  council.— Mr.  0.  N.  Arnison,  clerk. 

BiBMiwonAM.— October  27th.— Construction  of  9  miles  of  aqueduct 
from  Knijcrhton  to  Downtown,  for  the  corporation. —Mr.  Ja».  Mauuergb, 
6  Victt)rni-8trect,  Westminster,  .S.W. 

MiNORniMir.TOM  I  Ireland)  .—November  Ist.  — Repairs  at  the  court 
house.- Mr,  E.  O'N.  Clarke,  county  surveyor,  Carrick-on-S  liannon. 

llii.i..— November  6th.— Klccarical  eciuipment  for  the  tramways.— 
ilr.  A.  K.  White,  city  cnRineer. 

liKiiwicK-upoN-TwEtD.— Sewerage  works.— Mr.  Robert  Dickenson, 
borouph  surveyor. 

Levbnshci.me.— Works  in  Cluro.road,  Hondcreon.streot  and  Griffln- 
prove,  for  the  urban  district  council. — Mr.  J.  Jcpson,  surveyor,  Oa 
Union-road,  Stockport. 

Waueiiam.— Footbridge  at  Moretou,  for  the  rural  district  council.— 
Mr.  W.  W.  Fookes,  surveyor. 

l.owF.K  nEiiiNGTOK.— New  luortuary,  for  the  urban  district  council.— 
Mr.  J.  Younu,  surveyor,  78  Stjinley-torruce,  Now  Ferry,  Uirkcuhead. 


TENSERS. 

•Accepted. 
AYLESBURY.— For  rotaininfr  walls  to  the  terraces  in  liuckinyham. 
roiMl  and  Walton-road,  for  the  urban  district  council.— Mr.  J 
I5radford,  surveyor  : — 

Senior  &  Clarke,  Weodover,  Aylesbury  M9 

H.  T.  Grimsdale,  KinRsbury,  Aylesbury        ■WB 

W.  Y.  Green  &  Co.,  Wultou-strect,  Aylesbury  t        405 

t  Kecominonded  for  acceptance. 


U. 

r.  d. 

i  6 

0  0 

0  0 


BEX IjEY.— Accepted  for  road  materials,  for  tho  urban  district  council. 

— Mr.  R.  Reeve  Boulter,  surveyor  : — 
Quenast  Granite.— C.  ^I.  Manuelle,  Lime-Street,  B.C. 
Kentish  Rapstcnie. — Buntean  &  Son,  Maidstone. 
Surface  Picked  Flints.— T.  Wood,  Crockcnhill,  Swanley. 
Gnmite  Curb,  &c. — Gordon  &  Son,  Annalon^',  Nowrj'. 
Water  White  Oil. — .1.  Lawrence.  Boxley  Heath, 
liisiofectant. — The  Sanitas  Company,  Bethnal  (ircen,  K. 
Mansanate  of  Soda.— Kirkpatrick,  Barr  &  Co.,  ■*  Uullum-stroot,  E.C. 
Stoneware  Pipes. — Wragg  it  Sons,  Swadlincote. 

CLACTON.— Accepted  for  paving  and  making-up  of  Granville-roa'l, 
Uarold-rond.  Alciandria-rond,St.  Ann's-roart,  St.  Mary's-road,  Castlr. 
road  and  Magdalonc-road,  for  the  urban  distnct  council. — Mr.  A.  11. 
Robmson,  surveyor : — 

Granvillc-road. 

T.  Moran,  Dovercourt £'07t 

Harold-roiul. 

J.  C.  Allen,  Olacton-on-Sea  759 

Alexandra-road. 

T.  Moiun,  Dovercourt         ISS 

Castle-road. 

Lawrence  &  Thackcr,  Claphaiii  Common        285 

Magdalen-road. 

R.  liouiiett,  Chelmsford      190 

St.  Mary's-road. 

T.  Moran,  Dovercourt         -^^0 

St.  Annc's-road. 
T.  Jloran,  Dovercourt         293 

('mil- 

I.C.K., 


DARTFORD.— For  laying  pipes  in  a  watercourse  known  as  tho 
pit,  for  the  urban  district  council. — Mr.  William  Harston,  a.m. 
town  surveyor : — 

T,  Adams,  Wood  Green,  N.  

J.  Mowlem  &  Co.,  Westniuisler,  S.W 

A. 'r.  Catlev,  Lloyd-square,  W'.C.  

The  Kent  Road  Maintenance  and  Stone  Supply  Company,  Ltd., 
Gravcsend 

D.  Brewer,  riumstcad         


£540 
4.15 
360 


FRRKBRIDGE  LYNN.— For  a  bridge  over  the  river  Nar,  at  Castleacre. 

—Mr.  James  Samuel  Culham,  highway  surveyor,  Grimston,  King's 

Lynn  :— 

W.  J.  Botterill,  Foulsham  £440 

C.  S.  Mallett*  Co.,  London,  E.C 329 

n.  W.  FaTcra.  King's  Lynn  300 

F.  H.  Blyth,  Aylsham         272 

U.  H.  Spraggs,  King's  Lynn*      218 


FRIN'rON-ON-SEA.— For  the  construction  of  cast-iron  outfall 
and  stoneware  sewers,  with  manholes,  lampholes,  gullies,  Ac, 
Tendring  Rural  District  Council. — Messrs.  Fretik.  Beesley 
Westminster,  engineer  :  — 

D.  Cooke  &  Co.,  Westminster 

A.  Jenkins,  Sontliwell,  Notts 

D.  Mackenzie  &  Son,  Clacton 

J.  Dickson,  St.  Altians 

J.  Moran  &  Son,  Harwich  

G.  Bell,  Tottenham  

H.  J.  LinzuU,  Great  Clacton      

G.  Double,  Ipswich 

K.  Parry  &  Co.,  Fulhara 


sewers 
for  tho 
*  Son, 

jM,S02 
0.491 
6,230 
6,229 
6,M3 
6,910 
5,895 
6,771 
6,367 

GAINSBOROUGH. — For  waterworks  extension,  for  tho  urban  diatriot 
council. — Mr.  H.  Riley,  cngmeor  and  surveyor  : — 

Vickers,  Limited,  Nottingham £I,3C7 

C.  H.  Greenwood,  Gainsboro' 1,346 

B.  Roberts,  Gainsboro'' 1,295 


KING'S   LYNN.— For  an  outfall  scwor.- 
engincer : — 

J.  Botteril,  Aylsham         

H.  B.  .V  W.  F.  James,  Grimsby 

R.  M.  Parkinson,  Peterborough 

Read  A  Wildbur,  King's  Lynn 

H.  Collison,  King's  Lynn'         

Podretle  &  Co.,  Lond/in 


-Mr.  E,  J.  Silcock,  borough 

£7,0M 

4,010 

4.087 

4,MI 

4,320 

3,980 


NEW  HUNSTANTON.- For  allorations  and  exicusious  at  tho  main 
sewage  outfall,  for  the  urimn  diHiriot  oonnril.— Mr.  J,  C.  Walker,  sur- 
veyor : — 

H.  Dye,  Lynn ,., £607 

J,  Beolon,  Hunstanton,  Kurfolk* .„ 4U 


RYTON-ON-TYNE.— For  tho  conBtruclion  of  n  culvert  and  iwid  im- 
provementft  at  Bniilley,  for  the  orban  district  council. — Mr.  John 
P.  Dalton,  engineer  and  surveyor: — 

M.  D.  Young,  Hexham        £270 

G. 'T.  Manners,  Durham      ,..        „ 193 

W.  Sproat.  Ryion      170 

B.  Babe.  Ryton  10! 

A.  Tench,  Blaydon* 155 

Engineer's  estimnto,  £IGO. 


SETTLE.— For  scworago  works,  for  tho  rural  district  couucil.- 
K.  Bygrave,  clerk  : — 

W.  Atkinson,  Inglotnn        

BrassingUjn  Brothers  &  Courcy,  Settle  

H.  Slinger,  Bontham*         


-Mr.  C. 

££W 
218 
IM 

SHORKDITCll.— For  the  constniclion  of  a  sower  in  Fiinshaw-strect, 
from  Iloxton-slreet  to  Short-street,  for  the  vestry.— Mr.  J.  Bush 
Dixon,  A.M.I.C.E.,  vestry  engineer  and  surveyor:— 

£    ».  rf. 

T.  Adam,  Wood  Green        S70    4    7 

J.  Jackson,  Plaistow'  320    »  II 


TAMWORTH.— For  granilfi,  for  tho  rural  district  council.- Mr.  Henry 
J.  Clarson,  BUrvoyor : — 


('Ice  Hill  Gnuiite  ('ompnny,  Ludlow,  Salop 

Currall,  Ix^wis  A  Martin,  Icknicod  Port.rriail,  Birmini^bAin 

Rowley  Hall  («r»inite  Company,  Rowley  Regis,  Staffs 

Mountsorrel  Gnmite  Company,  Mountsorrcl,  Loughborough  . 

Barrlon  Hill  Gnmite  Company,  Leicester      

Cliffe  Hill  Gnmite  Company,  Markfield,  I^cicester* 

Enderby  and  Stonoy  StanUjii  Gi-anitc  Company,  Narborougl:  . 

Croft  Gnmite  Company,  Croft,  Leicester      

Abel's  Uartfihill  Granite  Quarries,  Hartshire,  Atherstoue* 
Breedon  and  Cloud  Hill  Granite  Company,  Breedon 


Per  ton. 

f. 

rf. 
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MEETINGS. 

OCTOIlEa. 
t.— Sanitnry  TriRtitiitc :  Mr.  A.  Wyntcr  Blyth  nn  "The  Luw  rohuing 

to  tho  Siiiiorvision  of  l-'ood  Supply." 
4.— Society  of   Enpineors:  Mr.  James  CroU  on  "Filter  Prea^ee  for 

Scwfti?e  ShuJcc." 
6, — SaniLftry   Institute  :    Inspection    iu    the    parish   of    St.   frconjo, 

Uanover-sqimro,  conducted  by  Mr.  Albert  Taylor,  chief  sanitary 

insi)ector. 
7. — Sanitary  Institute :  Mr.  A.  Wjiitcr  IJlyth  on  "  Sanitary  Lows  nnd 

Ilcjcuhitions  Governing?  the  Metropolis." 
O.—SanitHry  Institute:   Insiieclioa  of  the  Wimbledon  Sevrnire  Works, 

unilcr  the  guidance  of  Mr.  C.  H.  Cooper,  engineer  to  the  district 

co\inciI. 
l.'J, — Sanitary  Institute  :  Insi>eclion  of  a  common  lodging  hoiipo. 
11.— Sanitary  Institute  :  Dr.  J.  F.  J.  Sykee  on  *'  Objocts  and  MelhcxU 

of  Inapection,  Nuisances,  Ac." 
16. — Sanitary  Institute:    Inspection  of  the  Express  Dairy  Company'ti 

Fann,  College  Farm,  Finchloy. 
18.— Sanitar.v  Institute  :  Prof.  A.  liostock  Hill  on  "  Factories,  Work- 
shops and  Offonsivc  Trades." 
21.— Sanitary  InBtitutc:    Prof.  W.   H.  Corfleld    on  "Water    Supply, 

Drinking  Water,  Pollution  of  Water." 
23. — Sanitary  Institute :    Inspection  of  the  Southwark  and  VauxluiU 

Waterworks,  Hampton, 
25.— Sanitary    Institute:     Dr.    Henry    R.    Kenwood    on    "  Ci.foctious 

DiseartCK  and  Methods  of  Disinfection," 
27.— Sanitary  Institute  :  Insi)cctionof  tho  Disiufecting  Station, Chelsea, 

conducted  b.V  Dr.  Ijoui-s  Parkes. 
2S.— Sanitary  Instituti? :  Dr.  Alfred  Hill  on  "  OisouiCtf  of  Animals  in 

relation  to   Meat   Supply ;   Characteristics  of  Veget^iblcj*,  Fish, 

&c.,  unfit  for  Food." 
30.— Sanitary  Institute:  Visit  to  Messrs.  Harrison  &  Barber's  knacker 

yard,  Winthrop-street,  Whilechapel. 

NOTICES. 

Thk  Surveyor  and  Municipal  and  County  Enginkku 
m(iy  he  ordered  direct,  throu(ih  any  of  Messrs.  Smith  ^'  Son's 
hook-stalls,  or  of  any  netvsa^etit  in  the  United  Ktngdow. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  he  accompanied  by  stamps. 

The  Prepaid  Subscription  {including  postage)  is  as  follows  : 
Twelve  Six  Throo 

Months.  Mouths.  Montluu 

United  Kingdom  153.       ...        7s.  6d.        ...       Ss.  9d. 

Couti7iont,  the  Colonies,  India, 

United  States,  Ac lOs.        ...       08. 6d.        ...       Is.  Od. 

The  International  News  Company,  S3  and  So  Du<inC'Strcct, 
New  York  City;  The  Toronto  Netm  Com}}<iny,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appoititcd 
agents  in  the  United  States  and  Cunada  for  the  saU  of  TilK 
SUKVKYOR.  A  thin  paper  edition  is  printed  for  circtUaiion 
abroad. 

BDITORIAL,  PDBLISIIINO  AND  ADVKRTIBBMENT  OFriCBS  : 

ST.  BKIDE'S  HOUSE,  24  HIUDE.LANE,  FLEET-STUKET, 

LONDON,   E.C. 

THE    SURVEYORS'    INSTITUTION. 

(Incor/torxitfit  bjr  Jioj/al  Ckarter.) 
TK.MI'OKARY    .^lillRESK: 

SAVOY-STREET,    VICTORI.V.EMBAXKMKXT,  W.C. 


EXAMINATIONS,  1S9S. 


PRELIMINARY   KXAMINATION. 

Notice  is  Kivoii  tliut  I  ho  I'rvliniinnry  Kxaniinniion  for  tlio 
admiiuiioii  of  Students  will  be  lioUl  on  tho  19th  and  Jutli  of 
January  next. 

It  is  |iro)>o.sod  to  o.x»niini'  Ciindidatos  from  the  rounliea  of 
LaiiOAshiro,  Chodhir**.  Yorkehiro.  Dnrhnni.  Cunilvorlniid, 
WeslMiori'liiiid,  nnd  Northiiinl)crl.ind,  at  M.incla-stcr.  Ciin- 
didiitc8  from  other  i-ountios  iu  England  and  Wales  will  be 
examined  in  Ixindon. 

Irish  Caudidntoa  will  be  oiaminod  in  T)i|l.|in. 


386 


THE    SUEYBYOR  AND   IIUNICIPAL 


[October  1,  1897. 


PROFESSIONAL    EXAMINATIONS. 

Notice  is  also  given  that  the  Annual  Professional  Examina- 
tions for  Land  Agents,  Valuers,  and  Building  Surveyors  (held 
under  the  provisions  of  the  Charter),  qualifying  for  the 
Fellowship  and  Assoriateship  of  the  Institution,  vrill  cota- 
mence  on  the  21st  of  March  next. 

English  Candidates  for  the  Professional  Examinations  will 
be  examined  in  London. 

Irish  Candidates  will  be  examined  in  Dublin. 

Particulars  as  to  subjects,  course  of  examination,  prizes 
and  scholarships  can  be  obtained  of  the  Secretary. 

All  applications  for  the  Professional  Examinations,  Divs. 
II.,  III.,  IV.,  and  v.,  must  be  sent  in  before  the  31st  of 
October,  and  applications  for  the  Students'  Preliminary 
Examination  before  the  30th  of  November.  The  necessary 
Entry  Forms  for  the  various  Examinations  can  be  obtained 
of  the  Secretary. 

APPOINTMENTS    OPEN. 

pITT  OF  SHEFFIELD. 

^-^  Wanted. — Draughtsman,  in  Medical  Officer  of  Health's 
department;  must  have  thorough  knowledge  of  Building 
Construction  and  Materials,  Drainage,  &o. 

Salary,  £120  per  annum. 

Applications,  endorsed  "  Draughtsman "  and  enclosing 
copies  of  three  recent  testimonials,  to  be  addressed  to  the 
Medical  Officer  of  Health,  Town  Hall,  Sheffield,  on  or  before 
Wednesday,  October  6,  1897. 

CORPORATION    OF    THE    CITY    OF 
COVENTRY. 
BUILDING   INSPECTOR. 

The  General  Works  Committee  are  prepared  to  receive 
applications  for  the  appointment  of  Building  Inspector  in  the 
City  Engineer's  department. 

Candidates  must  be  thoroughly  qualified  persons,  and  will 
be  required  to  undertake  the  inspection  of  new  buildings  and 
drains,  to  fix  levels,  to  make  surveys  of  all  new  houses,  build- 
ings and  drains,  and  to  keep  the  necessary  records  in  connec- 
tion therewith. 

The  candidate  apjjointed  will  be  required  to  act  under  the 
immediate  direction  of  the  City  Engineer.  The  commencing 
salary  will  be  at  the  rate  of  £130,  and  a  bicycle  will  be  pro- 


vided by  the  Corporation.  The  age  of  the  candidates  must 
mot  exceed  forty  years.  A  list  of  duties  may  be  obtained  on 
application. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  by 
copies  of  not  more  than  three  recent  testimonials,  and,  en- 
dorsed "  Building  Inspector,"  to  be  sent  to  the  undersigned 
not  later  than  10  a.m.  on  Tuesday,  the  5th  October. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qualification. 

J.  E.  SWINDLEHURST,  c.e. 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 


c 


ORPORATION   OF    THE 

COVENTRY. 


CITY    OF 


CITT  ENGINEER'S  DEPARTMENT. 


CHIEF  CLERK. 

The  General  Works  Committee  of  the  Coventry  Corpora- 
tion are  prepared  to  receive  applications  for  the  appointment 
of  a  Chief  Clerk  in  the  City  Engineer's  department. 

Candidates  must  be  thoroughly  qualified  persons,  having 
had  recent  practical  experience  as  a  surveyor's  clerk,  and 
umst  be  competent,  and  will  be  required  to  keep  the  various 
books  of  the  department  and  conduct  the  correspondence. 
Preference  will  be  given  to  candidates  possessing  a  knowledge 
of  shorthand  and  typewriting. 

The  candidate  appointed  will  be  under  the  immediate 
direction  of  the  City  Engineer.  The  salary  will  be  at  the  rate 
of  £130  per  annum. 

Particulars  of  the  conditions  and  duties  of  the  appoint- 
ment may  be  obtained  on  application. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  lay 
copies  of  not  more  than  three  recent  testimonials,  and  en- 
dorsed "  Chief  Clerk,"  to  be  sent  to  the  undersigned  not  later 
than  10  a.m.  on  Tuesday,  October  5th. 

Canvassing,  directly  or  indirectly,  mil  be  considered  a  dis- 
qualification. 

J.  E.  SWINDLEHURST,  c.e., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 


StWACE  RAIStO 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  C0,,| 

5  &  7,  OLD  QUEEN  STREET^ 

WESTMINSTER,  LONDON. 
Ana  'S'ORK. 


SEWAGE    AUTOMATICALLY 


AGE  LIFT 


SEWAGE   TO   BE   RAISED 


m 


leakers  of 

FLUSHING  SYPHONSy 

SLUICES,  &c. 


r^^/^^^^.^^:.,^^^^.^^. 


EN'S   PATENT  TRUINVERT 


AA— Holes  for  iiouring  in  cement  or  com- 

pnMition. 
IJU— StrcnglLcucd  an  1  LonglhcnoU  Bucket. 


00— Inner  Socket  and  Rest. 

KE — Chamber  for  cement  or  composition. 

FF — StaiUoxd  Joint  in  now  poeitioUt 


To  jjut  it  .shortly,  this  pipe  secures  true 
alignment  of  inYert,  increased  strength  i;^ 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  while  allowinL;- 
/  f.'ir  :i  sli^-lit  ;,i'(ileiiK'ii(  when  tiist  laid,  forms  ;iii 
absolutely  rigid  joint  dircclly  the  cement  .sets, 

X>OXIS'Qr'S  : 

1.— Gas   and    Water-Tight   Joints   easily    made 

under  water. 
2.— True  Alignment  of  Invert. 

3.  -Socket    the    strongest    part    of    the    pipe> 
4.— No  special  junctions  required. 

GATES    &    GREEN,    Ltd.,   Halifax. 
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CORPORATION  OF  THE  CITY  OF 
COVENTRY. 
ARCHITECTURAL  ASSISTANT, 
The  General  Works  Committee  of  the  Coventry  Corpora- 
tion are  prepared  to  receive  ajiplications  for  the  appointment 
of  an  Architectural  Assistant  in  the  City  Enpineer's  depart- 
ment. Candidates  ranst  be  thoroughly  qualified  persons,  ex- 
peditions draughtsmen,  and  fully  competent  to  take  off  quan- 
tities. 

The  candidate  appointed  will  act  under  the  immediate 
direction  of  the  City  Engineer.  The  commencing  salary  will 
be  at  the  rate  of  £130  per  annum,  rising  £10  per  year  to  £1.50. 
The  age  of  the  candidates  must  not  e.vceed  thirty-five  years. 
Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  cniplo^'ment,  accompanied  by 
copies  of  not  more  than  throe  recent  testimonials,  and  en- 
dorsed '■  Architectural  .Assistant,"  to  be  sent  to  the  undei'signed 
not  later  than  10  a.m.  on  Tuesday,  the  5th  October. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qualification. 

J.  E.  SWIN-DLEHDKST,  c.K., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 

pORPORATION    OF    THE    CITY    OF 
V^*  COVENTRY. 

SEWER  FOREMAN. 

Tlie  General  Works  Committee  are  prepared  to  receive 
applications  for  the  appointment  of  a  Sewer  Foreman  in  the 
City  Engineer's  department. 

Candidates  mnst  be  tlioroughly  qualified  persons,  having 
liad  recent  practical  experience  in  the  construction  of  brick 
and  pipe  sewers  and  house  drainage,  and  in  the  maintenance 
of  the  same,  also  in  the  management  of  workmen  and  teams. 

The  candidate  appointed  will  act  under  the  immediate 
direction  of  the  City  Engineer,  his  hours  will  be  the  same  as 
those  of  the  working  staff,  and  he  will  be  required  to  keep  all 
necessary  books.     Wages  will  be  35s.  per  week. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  by 
copies  of  not  more  than  three  recent  testimoni.ils,  and  en- 
dorsed "  Sewer  Foreman,"  to  be  sent  to  the  undersigned  not 
later  than  10  a.m.  on  Tnesdav.  the  5th  October. 


Canvassing,  directly  or  indirectly,  will  be  coDsiderod  ■  dis- 
qnalification. 

J.  E.  SWINDLEHURST,c.E., 

City  Engineer  and  Surveyor. 
St.  Mary's  Hall,  Coventry. 

CORPORATION    OF    THE    CITY    OF 
COVENTRY. 

CITY  ENGINEER'S  DEPARTMENT. 


JUNIOR  CLERK. 

Wanted,  in  the  oflSce  of  the  City  Engineer,  a  well-educated 
Junior  Clerk,  to  assist  in  the  keeping  of  the  various  books  of 
the  department.  He  must  be  a  neat  and  expeditious  writer. 
Preference  will  bo  given  to  candidates  having  a  knowledge  of 
shorthand  and  typewriting. 

The  commencing  salary  will  be  at  the  rate  of  £1  per  week. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  by 
not  more  than  three  recent  testimonials,  and  endorsed 
"Junior  Clerk,"  to  be  sent  to  the  nndersigned  not  later  than 
10a.m.  on  Tuesday,  October  5th. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qnalification. 

J.  E.  SWINDLEHURST,  c.K., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. 

CORPORATION    OF    THE    CITY  OF 
COVENTRY. 
ROAD  FOREMEN. 

The  General  Works  Committee  of  the  City  Council  are  pre- 
pared to  receive  applications  for  the  appointment  of  two 
Road  Foremen  in  the  City  Engineer's  department. 

Candidates  must  be  thoroughly  qualified  persons,  having  had 
recent  practical  experience  in  the  construction,  scavenging 
and  maintenance  of  roads  and  streets,  and  of  the  various 
classes  of  pavement  used  therefor,  and  also  in  the  manage- 
ment of  bodies  of  workmen  and  teams,  and  should  be  able  to 
set  out  works  accurately  and  measure  up  same. 

The  candidates  appointed  will  act  under  the  immediate 
direction  of  the  City  Engineer,  and  their  hours  will  be  the 
same  as  those  of  the  working  staff.      Wages  in  each  case   will 


GALVANIZED 


FRED'?BRABY!(C?^; 


IRON 


&;,-  th'x^sm 


FITZROY  WORKS 

352to364  Euston  R? 
.  TONDQNi 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE   MARK     63    FORE    STREET.    LONDON.    E.G..    and    Branches. 


ALUMINO- 
FERRIC. 

THE   Precipitant. 

SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  4q  Queen  Victoria  St.,  B.C. 

Glll^s  of  ii!l  kinii-  Oi^vert^i  by  the  roUcies  of 

t),-.  <  ■    -I,:-!-  ■.■. 
MODERATE  RATES.     PROMPT  REPLACEMENTS- 
SURVEYS  AND  ESTIMATES  FREE. 
Ten  per  cent,  uf  the  Premiums  returned  cvci^ 
SIX  years  in  cases  wliere  no  claim  has  oriiicn. 
Applications  tor  Agencies  Invited. 
Liberal    Terms    for    Business    Introduced 

BARROW     LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

I>ihvtn>"  U'  all  \K\\\^  .'1  ih.    Kill-. i.. Hi. 
Offices  :    1    St.    Martin's,     Leicester* 

\\  Mfk-^  ■  Il*^^!^\^--fltl-S'■:^r,  i;r.  T  ■■■iv'';' ■"'P^ich. 

JOHN  ELLIS  &  SONS,  Ld. 


BblAJlUbUED  OVEU  UALt   i.  CBHTUKT. 


ILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITUOGK.\PHED     IN     BKST     STYLE     AND     WITH     GRKAT     E.XrKDlTlON     BY 

PARTRrDGE    &    COOPER, 

.\i:(  iiiTiA  IS-   .i.\;<  SI  in'KYDKS'   i.i iiiih.nMiii.i:s, 
191  and  192  FLEET  STREET  and   1  and  2  CHANCERY  LANE,  E.G. 

LIUKILU    U1SC0UNT8,  ACCORDING  TO  ARRAKUE^IKMS. 
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be  £2  per  week.     Tlie  age  of  the  candidate  mnst  not  exceed 
forty  years. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  with 
copies  of  not  more  than  three  recent  testimonials,  and  en- 
dorsed "Road  Foreman,"  to  be  sent  to  the  undersigned  not 
later  tlian  10  a.Tu.  on  Tuesday,  the  5th  October. 

Canvassing,  directly  or  indirectly,  will  be  considered  a  dis- 
qnalificalion. 

J.  E.  vSWINDLEHURST,  C.E., 

City  Engineer  and  Surveyor. 

St.  Mary's  Hall,  Coventry. , 

COUNTY  OP  STAFFORD. 
WANTED,  AN  ASSISTANT  SURVEYOR  OF 
MAIN    ROADS. 
Tlic    Staffordshire  Connty    Council    require    an    Assistant 
Surveyor  of  Main  Roads,  to  ilevote  the  whole  of  his  time  to 
the  discharge  of  his  duties,  at  the  salary  of  £17.5  per  annum, 
to  include  the  keeping  of  a  horse  and  trap  and  all  other  ex- 
penses except  stationery  and  postages. 

He  will  require  to  enter  upon  his  duties  at  an  early  date. 
He  must  have  good  practical  knowledge  in  the  mainten- 
ance of  roads  and  be  accustomed  to  the   management  and 
organisation  of  labour. 

Applications,  endorsed  "  Assistant  Surveyor,"  stating  age 
(not  over  forty-five),  present  occupation  and  past  experience, 
accompanied  by  testimonials  (not  more  than  three),  to  be 
sent  to  mc  on  or  before  the  8th  of  October,  1897. 

Pm-ther  particnlare  of  duties  and  terms  of  engagement  can 
bo  obtained  on  application  to  me,  the  undersigned. 
JAMES  MONCUR, 

Chief  Surveyor  of  Main  Roads. 
County  Council  Buildings,  Stafford. 
29th  September,  1897. 

OT.  LUKE'S  VESTRY. 

li-' APPOINTMENT  OP  SUPERINTENDENT  OP  THE 
SCAVENGINC4  AND  CLEANSING  DEPARTMENT. 

The  St.  Luke,  Middlesex,  Vestry  invite  applications  from 
competent  persons  for  the  office  of  Superintendent  of  the 
Scavenging  and  Cleansing  Department. 

The  duties  which  will  devolve  upon  the  Superintendent  re- 
late genej'ally  to  the  cleansing  and  watering  of  streets  and 
the  removal  and  disposal  of  the  house,  trade  and  other  re- 
fuse of  the  jiarish,  and  the  charge  and  management  of  the 
wharves  and  dust  destructor. 


The  Superintendent  will  be  required  to  reside  in  the  parish. 

The  officer  appointed  must  pos.?ess  practical  acqunintanco 
■with  the  management  and  direction  of  workmen,  and  be  a 
strict  disciplinarian. 

The  salary  will  be  £2(X),  rising  to  £230  per  annum  by 
annua]  increments  of  £10. 

The  ages  of  candidates  will  be  limited  to  between  thirty 
and  forty-five  years. 

Forms  of  ajiplication  for  the  appointment  and  list  of  duties 
m.ay  be  obtained  upon  application  (if  by  letter  the  envelope 
should  nob  be  marked,  and  should  be  accompanied  by  a 
stamped  directed  envelope). 

The  application  must  be  made  upon  the  printed  forms  be- 
fore mentioned  (which  alone  will  be  recognised),  and  these 
must  be  endorsed  outside  "  Application  for  Superintendent," 
and  should  reach  me  not  later  than  October  20th  prox. 

Candidates  may  be  required  to  attend  the  committee  of 
selection,  and  also  the  Vestry,  but  travelling  expenses  only 
will  be  allowed. 

Canvassing,  directly  or  indirectly,  will  disqualify  ariy  candi- 
date. 

(By  order  of  the  Vestry) 

GEORGE  AVHITEHBAD  PRESTON, 
Clerk  to  the  Vestry. 

Vestry  Clerk's  Office,  St.  Luke's  Vestry  Hall, 
Citv-road,  B.C. 
September  24,"l897. 

A  ROHITBCTURAL  ASSISTANT  wanted 
-^-^  (temporary)  in  a  Borough  Surveyor's  office  (Lanca- 
shire).— Apply,  with  full  particulars,  to  Box  64,  office  of  The 
Surveyor. 

COMPETITION. 


O 


TY  OF  NOTTINGHAM. 


TO  LANDSCAPE  GARDENERS  AND  ARCHITECTS. 


NEW  CEMETERY. 
The  Public  Parks  Committee  of  the  Nottingham  City 
Council  invite  competitive  designs  from  landscape  gardeners 
and  architects  for  the  laying  out  and  planting  of  a  New 
Cemetery  at  Basford,  in  the  City  of  Nottingham,  and  for  the 
erection  of  Lodges,  Chapels,  Crematorium  and  necessary 
buildings. 


"<r-"! 


THIS  Drain  Ctiiionieter,  whicli  is  a  tboroiiglily  well-made  aDil  reliable 
Instrument,  is  intended  for  the  use  of  Builders,  Medical  Officers  of 
Health,  Sanitary  Inspectors  and  others  for  testingthe  slope  of  drain  pipes. 
The  arc  is  tixed  at  the  extreme  end  of  the  Clinometer  so  as  to  allow  of  a 
close  reading  and  distinct  graduation,  and  is  divided  on  one  edge  to  degrees 
and  quarter  degrees,  and  on  the  other  edge  to  gradients  of  1  in  20,  1  in  30,  1 
in  40,  I  in  .50,  1  in  00.  1  in  70  and  1  in  80. 

The  adjustment  is  by  means  of  a  nut  and  bolt,  working  against  a  spiral 
spring.    The  "  Bubble  "  is  ground  and  divided. 

The  Clinometer  is  made  of  teak  and  nicely  finished,  and  measures 
12Ax23xl-in8. 

PRICE:- With  Eleotrum  Fittings,  £1  7s.  6(1.$    With  Brass  Fittings.  "£1  28.  6d.;    With  Magnetic  Compass  extra  2s.  6d. 
A   Complete  IJInstraieii  Cntntogue  of  r>ravnina  ond  Sii.rvc'/'ivg   /nstnt.»ie.>}U  to/!  be  sent  -post  free  o?i   application. 

Sole^aker-W.  H.  HARLING,  Mathematical  Drawing  >%  purveying  Dhstrument  Manufacturer,  47  Fin&bury  Pavement,  London,  E.Ci 


MPY-.  LTD 


SO    t^jli^ik:    i^o^sat,    lesds. 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENOL  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S   PATENT   SAFETY  JOINT. 

Fire  Bricks.  Furnace  Linings,  Sinh,  Traps,  Porcelain  Baths,  <&c. 
THUBSTOryLANil    BED    FACS^G    BRIGB^S. 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.G. ;  i6  Charterhouse  Street  EC.  ;  and  Somers  Town  Goods  Station,  Kuston  Rd.,  N.W. 


EASTWOOD  &  CO.,  Limited. 

Head    Office:     BELVEDERE    ROAD,    LAMBETH,    SE. 

BRICKS.   LIME.    CEMENT. 

In  any  Quantities         For  Prices  apply  tc  above  address. 


OCTOHKB  1,1897.] 


AND  COUNTY  ENGINEER. 


389 


It  is  intended  that  tho  com|)itition  sliull  bo  divided  into 
two  portions  :  A,  to  be  conipotud  for  by  landscape  jC'i''!*'"'^''''' 
for  the  hiyin^;  out  and  phuitiiif?  Df  the  Bite  ;  nnd,  H,  to  be  com- 
j)eted  for  by  arcliitccts  for  tho  buildinKH,  Ac.  Proniiuins  of 
£100  will  bo  paid  to  tlie  designs  place<l  first  und  £20  for  tho 
designs  placed  second  in  each  competition. 

Tho  conditions  of  the  conipotition,  with  plan  of  tho  site, 
may  be  obtained  on  applying  to  tho  City  Engineer,  Guildhall, 
Nottingham,  on  payment  of  £1,  which  will  be  returned  on 
receipt  of  competitive  drawings,  or  on  receipt  of  the  conditions 
and  plan  in  case  the  applicant  docs  not  compete. 

Plans  to  bo  sent  in,  addressed  to  the  undersigned,  on  or 
before  tho  loth  December,  1897. 

( By  order) 

SAMUEL  G.  JOHNSON, 
Town  Clerk. 
Guildhall,  Nottingham. 
29th  September,  1897. 

TENDERS   WANTED. 


R 


URAL  DISTRICT  COUNCIL  OF  CHAILEY. 


SEWERAGE    WORKS. 


B 


OROUGH     OF     GLOSSOP. 

SEWEKAGK  WORKS.— CONTRACT  No.  5. 


The  Corporation  are  prepared  to  receive  tenders  for  the 
Construction  of  Main  Conceiil  rating  .Sewers,  &c.,  including 
1,821  lineal  yards  21-in.  Pipes,  803  lineal  yards  18-in.  Pipes, 
89-t  lineal  yards  9-in.  Pipes,  1,113  lineal  yards  15in.  Pipes, 
and  659  lineal  yards  2-ft.  ti-ln.  Circular  Brick  Sower,  with 
manholes,  lanipholes,  Ac.,  together  with  a  bridge  and  ap- 
proach roads  thereto,  at  Glossop-brook. 

Plans  and  sections  may  be  seen  and  forms  of  tender  ob- 
tained at  the  otlieea  of  Messrs.  Lomax  &  Lomax,  Groavenor 
Chambers,  Manchester,  on  and  after  September  20th,  on  pay- 
ment of  the  sum  of  £2,  which  aum  will  l)("  returned  on  receipt 
of  a  buml-lide  tender  and  tlie  documents  supplied  for  that 
purpose. 

Sealed  tenders,  endorsed  "  Tender  for  Contract  No.  5,"  to 
be  delivered  or  sent  to  mo  not  later  than  11th  October  next. 

The  Council  do  not  bind  themselves  to  accept  tlie  lowest 
or  any  tender. 

CHARLES  DAVIS, 

Town  Clerk. 

6  Market-street,  Glossop. 
IHlh   SeptenilxT,  ls>»7. 


VILLAGE  OK  NEWICK. 
Tho  above  Council  are  prepared   to  receive  tenders  as  fol- 
lows— viz.,  1.  For  the  Construction  of  Sewerage  and  Sewage 
Disposal    Works,    including    Klushing   Chambers,    Screening 
Tank,  <to.     2.  For  the  supply  of  Pipes  only. 

The  drawings  and  specilication  can  be  seen  at  the  offices  of 
Messrs.  Powell  <!k  Co.,  in  Lewes,  and  from  whom  copies  of  tho 
bills  of  (piantities,  schedules  of  jirices  and  forms  of  tender 
can  bo  obtained  on  the  payment  of  the  sum  of  £1,  which  will 
bo  returned  on  receipt  of  a  bontl'ftde  tender,  with  schedule 
and  bill  of  cpiantities  duly  priced. 

Tenders,  each  endorsed  "  Tender  for  Sewerage  Works," 
must  be  delivered  at  my  office,  in  Lowes,  on  or  before  Tues- 
day, the  5th  day  of  October  next. 

No  tender  will  be  considered  unless  it  is  in  tho  form  pro- 
vided by  the  Council,  who  do  not  bind  themselves  to  accept 
the  lowest  or  any  tender. 

(By  order  of  tho  said   Council) 

J.  MILES, 

Clerk. 
173  Uis;h-street,  Lewes,  Sussex. 

Wth  September,  1S97. 

pITY  AND  COUNTY  OF  KINGSTON-UPON- 

yJ  HULL. 

ELECTRIC  TRAMWAYS. 

The  Corporation  of  the  above  city  invite  tenders  for  the 
Electrical  Equipment  of  their  Tramways,  to  the  extent  of 
about  9  miles  double  track  and  J  mile  single  track. 

It  will  be  open  to  contractors  to  submit  tenders  for  various 
systems,  and  the  contract,  which  will  not  Vjo  divided,  will 
include  Engines  and  Generator.^,  Switch-boards,  Feeders,  Poles, 
Brackets,  Trolley  Wire,  Hail  Bonding,  and  all  Accessories ; 
also  the  first  instalment  of  Cars  (fifteen  Motor  Cars  and  five 
Trailers). 

It  is  expected  that  the  specification,  lithographed  plans  of 
tho  routes,  and  other  particulars,  will  be  ready  for  issue  early 
in  September,  and  copies,  when  ready,  may  bo  obtained  from 
the  City  Engineer,  Hull,  by  persons  proposing  to  tender  upon 


i;^=^««^ 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  OYer  50  years. 

Llais,    Samples    anil    Full    Pariiculars    free    on    spplicalion    lo — 


.,  HSAD  OFFiCg,  BU^JHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KIRKINTILLOCH,    near    GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2 >• 

4-0  by  27 „         3  - 

53  by  31 „         4- 

Copies  in  one  sfieet  fiOhy  ^,  hy  arrangement. 

COPIES   BY   WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1  6 

40  by  27 „       3e 

53  by  31 „       3e 

J.  HALDEN&CO.» 

8  ALBERT  SQUARE,  MANCHESTER. 


.'^^    ""    ''"%. 


%j 


FIRE 


liONDON  & 
LANCASHIRE 


FIR  E, 


'*%CE  00^^ 


*^^ 


Subscribed  Capital  -  £2,127,500. 


"'      ^"'  \  73  TO  76  Xma  WILLIAM  STREET,  LONOOH. 

Uheral  Cominisaion  iillcw.!  tn  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  inuixluction  o( 
Bubintrss. 


C.WOOLIISCROFT  &S0N 


TO     LET. 


Nineteen  medals. 


CHICAGO    EXHIBITION.   HIGHEST   AWARDS. 


V5flVI.      TftZ^OOLLAIVIS      Sc      CO., 


tiHliilNAL    MAKl.l 


ARTISTIC   WAl.L   PAPERS 

Free    from    Arscnio. 

Sole  Ad.inss    UO  HIGH  STREET,  rea    Manch.ste--  Sqnart.  LONDON.  W. 

S)>rc\nl    Tf  mis  fur   h'.:i'<-it.  ' '/'  itii   /V<  cTiifii  x. 


w 
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payment  of  a  deposit  of  £10,  which  will  be  refunded  upon 
receipt  of  a  bonh-fiJe  tender  and  I'eturu  of  the  papers  and 
plans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thos.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Equipment,"  ai"e 
to  be  addressed  to  the  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  office,  Hull,  before  noon 
on  Friday,  5th  November,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

(By  order) 
A.  B.   WHITE,  City  Engineer. 
A.  S.  BARNARD,  City  Electrical  Engineer. 
Town  Hall,  Hull. 

26th  August,  1897. 

T\7'REXHAM  RURAL  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 


RUABOX  SEWERAGE. 

The  above  Council  are  prepared  to  receive  tenders  for  the 
construction  of  Stoneware  and  Cast-iron  Pipe  Sewers,  Man- 
holes, Lampholes,  Flushing  Chambers,  Ejector  Station, 
Engine  House,  Settling  Tanks,  Filters,  and  the  Laying-out 
of  the  Sewage  Irrigation  Area  near  Clwt,  together  with  other 
works  in  connection  with  the  scheme  of  sewerage  amd 
sewage  disposal  for  the  town  of  Rnabon. 

Plans  and  detail  drawings  may  be  seen,  and  specifications 
and  bills  of  quantities  obtained,  at  the  offices  of  the  under- 
signed, or  from  the  Engineer,  Mr.  E.  B.  Marten,  .m.inst.c.e,. 
Church-street  Chambers,  Stourbridge,  on  and  after  Monday, 
the  13th  inst.,  on  payment  of  £.5,  which  will  he  returned 
after  the  receipt  of  a  bond-fide  tender  with  the  schedules 
duly  priced  in. 

Two  sureties  will  be  required  for  tlie  due  performance  of 
the  contract. 

Sealed  tenders,  addressed  to  me,  and  endorsed  "  Tender  for 
Ruabou  Sewerage,"  are  to  be  delivered  at  my  office  at  or 
before  10  a.m.  on  Wednesday,  the  6th  day  of  October  ne.\t. 

The  lowest  or  any  tender  not  necessarily  accepted. 
(By  order) 

J.  OSWELL  BURY, 

Clerk  to  the  Council. 

9  Temple-row,  Wre.vham. 

nth  September,  1897. 


TTRBAN  DISTRICT  COUNCIL  OF  ENFIELD. 


ISOLATION  HOSPITAL. 


TO  BUILDERS  AND  CONTRACTORS. 
The  Conncll  are  prepared  to  receive  tenders  for  the  Erec- 
tion  of    an    Isolation    Hospital   on   their   land   adjoining   the 
Northern  Hospital,  Winchmore  Hill,  comprising  the  following 
buildings  : — 

Administrative  Block, 
Pour  Pavilions, 
Discharge  Block, 
Mortuary, 
Laundry, 
Porter's  Lodge. 
Drawings  and  specifications  may  be  seen,  bills  of  quantities 
(prepared   by  Messrs.  Young  &  Brown,   of  7   Southampton- 
street,  Bloomsbury-square)  and  all  information  obtained,  on 
application  to  Mr.  Richard  Collins,  the  Conncil's  surveyor,  at 
this  office,  any  day  between  the  hours  of  10  a.m.  and  4  p.m., 
except  Saturdays,  on  a   sum  of  2  guineas   being  deposited, 
which  will  be  returned  on  the  receipt  of  a  bond-fide  tender. 

Sealed  tenders  (on  the  forms  supplied  only),  accompanied 
by  priced  bills  of  quantities,  to  be  sent  to  me  not  later  than 
noon  on  Wednesday,  the  13th  October  next,  endorsed  "  Tender 
for  Isolation  Hospital." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

T.  W.  SCOTT, 

Clerk. 
Court  House,  Enfield. 
20th  September,  1897. 

TTRBAN  DISTRICT  COUNCIL  OF  BUXTON- 

^      Tenders   are   invited    by    the    above    Council   for  the 
supply  of  ; — 

1,  6-in.,  9-in.,  12-in.,  15-in.  and  18-in.  earthenware  sanitary 

pipes,  junctions,  &c. ; 

2,  Barns,  Flags  and  Curbstones. 

Specification,  with  form  of  tender,  may  be  had  on  applica- 
tion to  Mr.  Wm.  Hedley  Grieves,  Town  Surveyor,  Buxton. 

Sealed  tenders  to  be  delivered  not  later  than  Monday, 
October  11,  1897,  to  the  undersigned. 

JOSEPH  TAYLOR, 

Clerk  to  the  Council. 
Town  Hall,  Buxton. 

September  29,  1897. 


Meshes  from  |th  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  I'sth  in.  thickness  of  Stesl. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

iiuportant  Buildings,  both  Public aud  Private,  iu  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  vermin-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornameutal  mouldings,  encasing  columns 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark- 

able  results  and  advanUiges  of  these  will  be  better  understood  by  perusal  of  the  Keport 
hereinafter  refc  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  to 

the  Royal  Parks,  leading  Railway  Companies  and  landed  Estates  throughout  the  Kingdom. 

ORNAMENTAL.       STRONGi       CHEAP, 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  Lie  used  wherever  lattice-work  is  required,  from  a  letter-rack  to  a  lift-shaft,  for  garden 
bordering  and  archways.  Is  highly  ornamental  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  f»r  strength 
j  than  any  other  description  of  metal  lattice-work. 

BRASS,   ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

til''  -n'.ct  is  vny  iihasiuK.  and  here  again  the  absence  of  joints  gives  great  durabi'ity  to  the 
uiotal,  aud  the  rapidiiy  vi  manufacture  allows  of  very  low  prices. 


/)     CATALOGUES   AND   PRIOR  LISTS    can    be   obtaiuKl   on   application. 

Alsoc.,,,,vnfa  liEPOliT  In- an  EMIXKNT  FIKM  of  ENGIKEEliSon  the  use  olEXPANDED 

--       _.  ,       -..-._._.  „:.^i__a_il  MhTAl.IN  UOi\CJ!i;TK 

THE  EXPANDED  METAL  COMPANY,  LIMITED, 

:3D    UPPER    THAMES  STREET,   LONDON,  E.C. 

Telegraphic  Address,  "  Distend.  London."  Works— WEST  HARTLEPOOL.  Telephone  No.  XS*^ 
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BOROUGH  OF  GUILDFORD. 
The  Corporation  invitf  tenders  for  the  Supply  of  abont 
600  tons  of  Broken  Bine  Guernsey  Granite  as  and  when  re- 
quired by  the  Council,  to  be  delivered  at  Guildford  railway 
station. 

Forms  of  tender  may  be  obtained  on  application  to  Mr.  C. 
G.  Mason,  c.E.,the  Borough  Surveyor,  at  his  office,  Tuns  Gatn, 
Guildford. 

Tenders,  endorsed  "Tender  for  Broken  Granite,"  are  to  be 
sent  to  mo  on  or  before  Saturday,  October  16,  1897. 

No  tender  will  bo  considered  except  npon  the  prescribed 
form. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

FERDINAND  SMALLPEICE, 
Clerk. 

Town  Clerk's  Office,  Guildford. 
23rd  September,  1897. 

HULL  CORPORATION  WATERWORKS. 
SPRINGHEAD  PUMPING  STATION. 
The  Corporation  are  prepared  to  receive  designs  and  ten- 
ders for  Two  Sets  of  Engines  and  Pumps,  each  capable  of 
continuous  pumping  at  the  rate  of  3,r>00  gallons  per  minute. 
Copies  of  specification,  forms  of  tender  and  otiior  particu- 
lars may  be  obtained  of  the  undersigned  on  payment  of  £2, 
which  will  be  returned  on  receipt  of  a  bond-fide  tender ;  cheques 
and  postal  orders  to  be  made  payable  to  Thos.  G.  Milner,  City 
Treasurer. 

Designs  and  tenders,  endorsed  "Tender  for  Pnmpins' 
Machinery,"  to  be  addressed  to  the  Chairman,  Waterworks 
Committee,  and  delivered  at  the  Town  Clerk's  office,  before 
noon  on  7th  October,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

F.  J.  BANCROFT, 

Waterworks  Engineer. 
Town  Hall.  Hull. 

ISth  August,  1897. 


BROWNHILLS  URBAN  DISTRICT  COUNCIL 
TO  COXTHACTORS. 
Tenders  are  invited  tor  the  Levelling,  Paving,   Metalling, 
Kerbinp,  and  Channelling,  and  Making  Good  New-road,  Shef- 
Keld,  in  the  Urban  District  of  BrownhilU. 

The  drawings  and  specifications  may  be  seen  and  other  in- 
formation obtained  on  api)lication  to  Mr.  J.  H.  Shaw,  Sur- 
veyor to  the  Council,  at  the  Public  Buildings,  Brownhills. 

Tenders,  sealed  and  endorsed,  and  marked  "  Paving,  Ac," 
must  be  delivered  to  me,  the  undersigned,  on  or  before  Tues- 
day, 12th  October  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

T.  HOWARD  STANLEY, 

Clerk. 
Council  Offices,  Brownhills. 
September,  1897. 

WALSALL  RURAL  DISTRICT  COUNCIL. 
The  above-named  conncil  invite  tenders  for  the  con- 
struction of  about  6  miles  of  Earthenware  Pipe  Sewers,  with 
Manholes,  Lampholes,  Flushing  Chambers,  Envine  House, 
Pump  Well,  Tanks,  Filter-Beds,  and  other  works  in  connec- 
tion with  the  sewerage  of  the  parishes  of  Pelsall  and  Rushall, 
in  their  district. 

Drawings  and  specifications  may  be  seen  and  bills  of  quan- 
tities obtained  on  and  after  the  Ist  day  of  October,  1897,  on 
payment  of  o  guineas  deposit  (which  will  be  returned  on  re- 
ceipt of  a  bonil-fide  tender  and  on  return  of  all  documents)  at 
the  office  of  the  Engineer,  Mr.  J.  E.  Wilson,  a.m.i.c.k..  Union 
Chambers,  G3  Temple-row,  Birmingham. 

Sealed  tenders,  marked  "  Pelsall  and  Rnshall  Sewerage," 
to  be  sent  to  the  undermentioned  address  not  later  than  noon 
on  the  1-lth  day  of  October,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 


1  Leicester-street,  Walsall. 

23rd  September,  1897. 


A.  H.  LEWIS, 
Clerk  to  the  Council. 


CONOLLY'S  Iniproyed  "  TOLMER  "  SYPHON  FLUSHJHG  CISTERN 


^ '  jlte^'^'^^f^'^  ^ 


15  THE  MOST    PERFECT  W.W.P. 
O:^    THE    MARKEr. 

Certain    in    it*i   Action -Flu^.hing    Two   Gallons 

of  Water  in   Four  Seconds. 

IS   ABSOLUTELY    SILENT. 

UnliI.e  other  Cis  cms,  caunot  fail  through 
Oxidation,  iiiul  ha«  uo  Valves,  Ituhbers,  or  Seatings 
to  net  out  of  order. 

Can  be  used  a?  a  Mck  nction  Cistt'rn  and  in 
pdsitions  whert*  little  c  no  fall  exists,  as  it  does  not 
. :,  \      require  a    down   pipe    to    eusurc?    a    discharjft'  of 

I    i       ^        ■^.     J                    M)  Conform  with  the  Regulations  and  Require 

U'liC^L^a^-.  -^'^)                    fj  ments  of  the  Water  Companies. 

Xil                            S.  ENORMoUi*  Sale.         Hundreds    of   Unsolicited 

T-   1!                            ^  Testimonials. 

rr  Ilhistra ted   Price  List   and    Par ticula rs   on 

:NT                L  *-       APPLIE©  TOR.  opplicati07t     to 

HENRY    C0:N03L<I-Y    &    Co., 

42  HAMPSTEAD  ROAD,  LONDON,  N.W. 


CROGGON  &  CO.,  U- 


CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 


E^limafes    Given   for    all    Jtinda  of 
IRON  ROOFS  AND  BUILDINGS. 


.VLSO  jr.VNTFArTURERS  OF 

GALYANIZED  CISTERNS, 

H.W.     TANKS 
IS    Upper    Thames    Street,    L0K30^,    E.C., 

And     rtt     LlVi^KPOOL     .*nd     GLA;;CiO... 


Shorecli±cH,      Liondon,      E, 


Plate    and    Sheet    Glass. 

Leaded    Lights. 

Sheet    Lead    and    Pipe. 


DEPARTMENTS. 


Plumbers'     Brass    Work. 
Oils    and    Colours. 
Paper-hangings. 


SANITARY 
GOODS. 


The"DONMOL"  Registered  V/ash-Down  Pedestal  Closet,  with  Outlet, 
as  approved  by  the  London  County  Council. 

No.  1.— Raised  Wliito.  I  No.  3.— Fireclay,    White    inside. 

No.  2.— White  or  Ivorv.  |  No.  4.— liluo  l"ri.iin<l  on  White 

V"    n.— TlrAwii  Priiitp'l  on  Ivory. 


The  "PREMIER"  Syphon  Water-Wnste-Prevcnter,  Cast-Iran  paued 

by  the  following  Water  Companies:— 

New  River.  I  Brighton.  I  Guildford 

East  London.  Folkestone.  Lambeth. 

Bournoiuourh.  |  KenL  I  Margate. 

•Villi  many  otlior-'. 


THOMAS   WRAGG   &   SONS, 

Manufacturers  of  Stoneware   Drain    Pipes.   2-in.  to  24-in.  diam.;   Hassall's   Patent 

Safety    Pipe    Joint ;     Stanford's    Patent    Pipes ;     Gordon's    Patent    Disconnecting 

Syphon  ;   Guiieys,   Traps,   &c.;    Fire    Bricks,   Chimney   Tops,    White    Glazed    Bricks, 

White  Glaze,  Cane  or  Buff,  and  Salt  Glazed  Bricks. 

London   Office  :   ALBANY    BUILDINGS,  39    VICTORIA    STREET,   WESTMINSTER,  S.W. 
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BECKENHAM  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
The  Beekenham  Urban  District  Council  invite  tenders  for 
making-up  Kent  House-road,  Bcckonham.  The  works  com- 
prise about  2,400  lineal  feet  Norwegian  Granite  Kerb  and 
Guernsey  or  Aberdeen  Channelling,  1,.500  super,  yards  Red 
Brick  PaVing,  re-laying  existing  Surface- Water  Sewers,  build- 
ing Manholes,  Gullies,  &c.,  together  with  the  re-niodelling  of 
390  lineal  yards  of  roadway  and  other  work  incident  thereto. 
Plans  and  sections  may  be  seen  and  bills  of  quantities, 
specifications  and  forms  of  tenders  obtained  on  application 
to  Mr.  John  A.  Angell,  on  deposit  of  £1,  which  will  be  re- 
turned on  the  receipt  of  a  boiiA-fide  tender. 

Payment  under  the  contract  will  not  be  made  until  six 
months  after  tlie  completion  of  the  works. 

Tenders,  duly  sealed  and  endorsed  "  Tender  for  Makicg-np 
Kent  House-road,"  to  be  sent  to  the  undersigned  not  later  than 
4  p.m.,  Monday,  October  11,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

F.  STEVENS, 

Clerk  to  the  Council. 
15th  September,  1897.    

N     SALE.— Four-ton    Horse    Roller.      Double 
cylinders,  3  ft.  10  in.  diameter,  2  ft.  6  in.  wide  each.     In 
excellent  condition. — Apply,   C.  Chambers  Smith,  town  sur- 
veyor, Sutton,  Sui-rey. ^___ 

ADVERTISEMENTS. 

ADVERTISER  seeks  sitaation  with  Land  Agent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  experience  in  London 
Building  Surveyor's  oUice.  Past  P.A.S.I.  last  year.  Good 
book-keeper  and  correspondent. — Subveyob,  105  High-street, 
Lewisham^ 

DVERTISER,     (twenty-three),     engaged,     tea 

years  in  Surveyor  and  Inspector's  office,  seeks  engage- 
ment as  Surveyor's  Assistant  or  Clerk.  Levelling  and  chain 
surveying. — Address, "Chain,". 5.3  Devonshire-road,  Ulverston 

S^URVEYOR'S  ASSISTANT,  twenty,  desires 
engagement.  Surveying,  levelling,  road-making,  &c. 
Good  draughtsman.  —  Apply  "Level,"  4  Colston-street, 
Bristoh 

SURVEYOR'S  ASSISTANT,  well  up  in  survey- 
ing, levelling,  &o.,  and  good  draughtsman,  is  willing  to 
give  his  services  in  a  City  Surveyor's  office  for  twelve  months. 
Good  references. — Apply  "  C,"  office  of  The  Subvevor. 

URVEYOR  (twenty-two),  with  good  knowledge 

of  levelling,  surveying,  Ac,  good  draug'ritsman,  seeks 

situation  as  Assistant  or  Under-Assistant  in    a  Borough  or 

City  Surveyor's  office.     Small  salary  to  commence.- -Apply 

"J.  S.  T.,"  office  of  The  Shrveyor. 

QUANTITIES,  &c.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCHIM  &  SON,  8 
Princes-street,  Great  George-s'reet,  Westminster,  S.W.,  Sur- 
veyors' ]>rintcrsand  stationers. 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT     (.'OPIKS     UP     I)R  AWI.N'li.S,     TRACINGS, 
PHOTO-COPIKS   AND    PHOTO-LITHOGRAPHY. 

ROBT.  J.  OOOSC  &  HAPHMOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3,185.    Telegraphic  Address  :  "  Cartoons,  London." 

GALLEY'S  &  WOLSfoFS "" 

TORBAY  PAINT. 

ImmBitsB    Covering    Powers. 

Suitable  for  all  Purposes.  Largely  Used  by  Government, 

Write  for  Piniicuhtrs  and  Shailca  of  Culniir  to  the 

TORBAY  PAINT  COMPANY, 

^  26, 27  &  28  Biiliter  St,  Loe^don,  LO.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 

Ol.DACRES~&~Cb-, 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52     CHANCERY     LANE,    W.C. 
Billa  of  Quantities,  Specifications,  Reports,  &c.,  Elect rogrraphed  with 

accunicy  mul  dispatch,  etjuiil  to  Litlnifj^i-aphy,  hihI  T)*)  pur  cent,  cheaper. 
Ijit.liOLMnphy  (It  ni(Klcrato  rates.  I'laiis  enlarKUil,  reduced,  &c.,  bestatyle. 
•'  QuiiiitiiiL't^"  Hnx,  Miu.x9in.x5  in.,  drop  front,  2«.  each  •  Arohitects 
ftjid  Surveyt.ta'  Oraft  Papera  —  Quantitios,  tSijecificatiou,  Abstract, 
PimeusiOD,  ttc,  10s.  6d.  per  ream,    Pricet  and  Specimtne  on    pplicatton. 


c 


IVIL  SERVICE  COMMISSION. 


FOBTECOMING  EXAMINATION. 


VALUER,  AND  SURVEYOR  (SECOND  SECTION). 

Valuation  Office,  Ireland,  (21-28),  13th  October. 

The  date  specified  is  the  latest  at  which  applications  can 

be  received.     They  mast  be  made  on  forms  to  be  obtained 

with  particulars  from  the  Secretary,  Civil  Service  Commission, 

London,  S.W. 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS.— Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship,  in  all  sub-divisions.  Mr.  Parry's  courses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prize,  Driver  Prize  and   Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1S97.     Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — ■ 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.k.,  &c.,  27  Great 
George- street,  Westminster  (immediately  opposite  the  Snr- 
vevors'  Institution). 

MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  Ac,  27  Great  George-street,  Westminster,  pieparea 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  last  ex- 
amination, out  of  the  fifteen  successful  candidates  twelve 
were  prepared  by  Mr.  Parry. 

QANITARY  INSPECTORS  and  other  exams,  of 
lO  the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  Thk  Surveyor. 

pIVIL     SERVICE    TECHNICAL     EXAMS.— 

^^  Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli. 
cation  to  A.  H.  Henty,  Perchard  IIonsp,70Go%ver-;ftrent,  W.C. 


HolbornN 
No.  1011/ 


<^^  LONDON  (TELEPHONE! 

DRAWING  aTdTRAGENG  OFFIGE, 

98  Gray's   Inn   Road,  Holborn,  W.C. 

(Adjoining  Holborn  Town  Hall.) 
Manager — JOHN    B.   THORP,   Architect   and   Sdeveyor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Saturdays  One. 

Established    1883. 

For  the  PROMPT   and  EFFICIENT  execution   of  all  work  usually 

required  by  the  PROFESSION,  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,     SURVEYS,     MODELS, 

Blueprints  .and    Black   Line   PHOTO-COPIES,   DIAGRAMS, 

Quantities,  Spccilications  LITHOGRAPHED. 

TRACING   and    PRINTING   Rooms,  HATTON    GARDEN, 

connected  by  Private  Telephone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  SpeciBcations.  Models  for  Law 
Cases.  Lease  Plana.  Estates  laid  out.  SURVEYS.  REPORTS. 


Roofing  Felt.— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt,     l^'or    Lining   Damp   Walls,    Pre- 
serving Wall  Papers,  ami  Dcaiioning  -ound. 

Sarking,  or  Slaters'  Felts- -il""  in  substance, 

and  plialile,  and  ea.sily  worked  under  sl.ttes. 

Foundation  Felt,  op  Damp  Ooupsc-To  pre- 
vent D.imii  rising  from  foundations,  is  of  alibrous  nature,  and 
does  not  crack. 

ANDREW  Putter,  Manufacturer.  V/olveihampton. 


Surveyor 
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Minutes  of  Proceedings. 


Dnrii);''   tho   pnst    wet'k    Maii'stone 
The  Town  Council  have  been  in  liopes  that 

-J  the  climax  had  been  readied,  but  tiie 

Maidstone,  returns  continue  to  prove  rather  dis- 
com'asfino^.  Durins;  the  twenty-fonr 
hours  en(!ed  at  10  o'clock  on  Tuesday  morning  fifty- 
five  fpHsh  cases  were  reported,  hringinpf  up  the  total 
to  1,373;  and  Inter  iu  tho  day  it  was  returned  as 
over  1,400,  five  deaths  having  been  registered, 
making  fifty-six  in  all.  Of  course  it  should  be 
rememberei  that  notifications  from  tho  medical 
officer  must  in  such  a  state  oi  affairs  be  sent  in  with 
some  irregularity,  so  that  there  is  a  considerable 
variation  from  day  to  day.  The  average  number  of 
new  cases  per  day  is  thus  probably  much  smaller 
than  the  returns  would  imply.  At  all  events  tho 
outbreak  is  not  gaining  ground;  and  it  should  be 
remembered  that  no  part  of  the  tainted  snpply  was 
cut  off  until  the  20th  of  Septembei",  8o  that,  in  view 
of  the  period  required  for  incubation,  it  was  in- 
evitable that  cases  should  continue  to  occur  for  a 
fnrlnight  or  three  weeks  afterwards,  a  remark,  un- 
fortunately, which  applies  also  to  the  death  rate,  the 
end  of  which  has  not  yet  beou  seen.  The  whole  of 
the  suspected  sources — that  is  the  three  sets  of  springs 
at  Farleigh — -have  now  been  cut  off,  though  not  with 
the  promptitude  which  should  have  been  shown,  the 
directors  of  the  company  excusing  themselves  at  first 
on  the  griund  that  it  would  entail  an  intermittent 
supply.  That,  however,  is  better  than  running  any 
further  risk,  and  the  company  should  be  chary  of 
adding  to  the  heavy  responsibility  which  already 
lies  upon  them.  On  this  subject,  however,  we  need 
not  add  anything  to  what  we  said  last  week.  The 
council  have  been  requested  to  use  other  than  the 
company's  water  for  flushing  purposes,  and  it  is 
gratifying  to  find  neighbouring  antlxirities,  such  as 
Gx'avesend,  Rochester  and  Chatham,  coming  to  tho 
assistance  of  Maidstone  in  this  respect  by  means  of 
water-carts.  The  Mid- Kent  Compuny  have  offered 
to  snpply  100,000  gallons  a  day,  and  the  olfer  will 
probably  be  accejited,  though  it  will  necessitate  the 
laying  of  mains  and  obtaining  the  consent  of  tho 
landowner  through  whose  estate  they  will  run.  In 
tho  niciintinio  Mr.  Havvkosley  is  advi.sing  the  company 
as  to  possible  extensions  of  their  sources  of  supply, 
especially  by  further  borings  at  Boarley.  Both  tho 
company  and  the  town  conncil,  though  their  action 
is  somewhat  belated,  are  evidently  doing  what  they 
can  to  mitigate  the  evil.  Their  activity^  however, 
has  been  somewhat  sardonically  compared  to  the 
careful  locking  of  the  stable  door  after  tho  borso 
has  been  stolen.  Tho  portion  of  tho  Farleigh  supjily 
last  cut  off  was  not,  in  the  opinion  of  tho  company's 
directors,  polluted,  but  the  special  correspondent  of 
The  Times,  in  the  course  of  an  able  and  well-informed 
article,  1ms  advanced  some  grounds  for  suspecting 
it.  It  is  fervently  to  be  hoped  that  the  suspicion 
will  not  develope  into  certainty, 'as  the  lesults  would 
be  more  serious  than  might  otherwise  bonnlicipatod. 
That  the  pollution  is  traceable  to  one  or  more  of  the 


li'arloigh  springs  is,  of  course,  beyond  dispute.  Apart 
from  chemical  or  bacteriological  exarniriiition,  there 
is  the  fact  that  tho  di.sease  has  been  practically  con- 
fined to  the  inhabitants  of  tho  part  of  the  town  sup- 
plied by  the  Farleigh  water.  Had  tho  snpply  from 
all  the  sources  been  mixed  before  distribution,  in- 
stead of  being  distributed  separately,  the  con.sc- 
t|uence3  would  have  been  even  more  flight fnl.  In 
spite  of  their  own  municipal  remissness  the  inhabit- 
ants are  deserving  of  every  commiseration  and  sym- 
pathy in  the  terrible  misfortnre  which  has  overtaken 
a  healthy  and  prosperous  little  town,  with  a  low 
death  rate,  and,  as  a  rule,  an  enviable  immunity 
from  typhoid  fever.  To  say  nothing  of  individual 
sufferings,  anxiety  and  bereavements,  tho  general 
trade  of  the  town,  which  is  the  centre  of  tho  hopping 
industry  and  depends  very  much  on  the  surrounding 
districts,  is  being  seriously  interfered  with.  Tho 
ratepayers  call  for  the  punishment  of  those  respon- 
sible for  the  calamity.  As  we  have  shown,  the 
responsibility  may  be  apportioned  chieHy  to  the 
company  and  to  the  town  council,  but  when  the 
scourge  has  passed  away  let  the  ratepayers  see  that 
for  the  future  they  themselves,  through  their  niuai- 
oipal  representatives,  have  proper  contrtd  over  a 
public  service  so  vital  as  watei-  supply. 


Johannesbui'g  is  to  have  its 
Ind^fts"'^  municipality,  in.stead  of  tho  ■'  Ge- 
Engineer.  zondheids  Comite"  which  has 
hitherto  acted  as  its  sanitary  board. 
Hitherto  this  body  has  been  in  effect  a  department 
of  the  Government,  with  a  Government  commis- 
sioner sitting  at  its  deliberations  with  no  power  to 
enter  into  an  agreement  of  the  value  of  moie  than 
£150  a  year  without  the  written  sanction  of  tlio 
Government,  and  snbject  to  the  condition  that  its 
discussion  should  take  place  in  the  Dutch  language. 
Concessions  have  at  various  times  been  granted  to 
private  individuals  for  tho  lighting  of  the  town,  for 
tramways,  for  the  supply  of  water,  and  for  the  hold- 
ing of  a  market,  and  the  boanl  has  no  control  over 
the  management  of  these  undertakings,  and  has  not 
been  entitled  to  any  share  of  their  revenue  or  profits. 
It  is  only  within  the  last  few  months  that  the 
Government  has  approved  of  the  purchase  by 
the  board  of  tho  electric  lighting  concessicm,  and 
of  the  issue  for  that  purpose  of  debentures. 
The  board  has  taken  a  certain  proportion  of  the 
revenues  of  the  market  concession  and  a  shai-e 
of  certain  police  court  lines,  and  the  Volks- 
raad  grants  each  year  a  sum  of  .C'Jo.OOO  from 
the  public  funds  as  a  subvention  to  tho  bo:ird.  It 
will  be  seen,  therefore,  that  the  authority  has  a  cer- 
tain annual  income,  but  it  has  seriously  felt  tho  want 
of  power  to  raise,  by  way  of  loans  at  moderate  in- 
terest, tho  very  lai-ge  sums  it  urgently  requires  for 
the  general  improvement  of  the  town  and  its  sani- 
tary conditions,  which  latter  are  by  no  means  so 
perfect   as   could    bo   desired.      Whether   tho   now 
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iimnioipality  wliicli  is  to  come  into  beiug  will  be  able 
to  exercise  inucli  more  satisFactory  powci'd  is  open  to 
doubt.  When  the  draft  proposal  of  the  Government 
was  published  it  was  pointed  out  that  the  Govern- 
ment commissioner  would  reappear  in  the  shape  of 
a  burgomaster  to  be  appointed  and  paid  by  the  Gov- 
ernment, that  the  new  oificial  was  empowered  to 
suspend  the  operation  of  auy  resolution  which  he 
deemed  in  couflict  with  the  law  of  the  laud,  and  that 
the  filial  decision  in  such  cases  would  rest  with  the 
Govei'nnient  and  not  with  the  Hii^h  Court.  These 
objections  have  not  been  mot  in  the  law  oreatiug  a 
municipality.  The  new  council  may  take  up  loans, 
and,  subject  to  the  consent  of  the  Government, 
pledge  as  security  the  town  propei'fcies;  but  seeing 
that  these  "  town  properties  "  consist  of  little  besides 
the  horses  and  plant  nsod  for  the  sanitary  service,  it 
is  donbtful  whctlier  the  new  body's  security  will 
invite  loans  at  anything  like  low  rates  of  interest. 
There  is  still  no  provision,  wo  believe,  vesting  the 
streets,  ]>ublic  places  of  the  town,  or,  in  fact,  any 
ground  at  all,  in  the  municipality.  Altogether,  the 
new  body  will  start  npoa  its  career  considerably 
handieapjjed  by  powers  of  so  limited  a  character 
that  we  do  not  envy  its  officials  the  task  they  have 
before  them  of  lowering  a  death  lute  still  abnormally 
and  uniieccssaril}-  high.  Fortunately,  Johannesburg 
has  in  its  '' stads  ingenieur,"  Mr.  Chai'les  Aburrow, 
and  his  chief  assistant,  Mr.  Andrews,  at  least  two 
othcials  who  are  not  easily  deteri'ed  by  administra- 
tive difficulties  ready  made  for  them.  Mr.  Aburrow 
we  have  at  this  moment  in  the  Old  Country,  and  bis 
stay  here  has  been  long  enough  to  bring  him  into 
contact  with  most  of  his  professional  confreres  here, 
and  long  enough  to  enable  him  to  leave  behind  him 
an  impression  that  Johannesburg  is  fortunate  in 
having  for  its  town  engineer  a  man  whose  profes- 
sional ability  and  personal  endowments  are  excep- 
tional. On  Tuesday  the  Whitehall  Club,  the  social 
headquarters  of  civil  engineers  and  of  sanitary 
specialists,  was  the  scene  of  a  farewell  banquet  to 
Mr.  Aburrow,  and  the  repi-esentative  gathering  there 
voiced  the  general  opinion  of  municipal  engineers 
in  this  couutry  when  they  unanimously  expressed 
their  warm  appreciatiou  of  the  self-denial  with 
which  Mr.  Aburrow  has  devoti^d  what,  we  pre- 
sume, has  been  his  "holiday"  to  researches  in  all 
parts  of  this  country  into  the  thousand  and  one 
phases  of  municipal  engineeiing  jiresented  here  in 
their  latest  development.  The  experience  of  muni- 
cipal engineers  and  manufacturers  alike  he  has  per- 
sistently and  intelligently  sought  in  the  interests  of 
those  he  returns  to  serve,  and  it  would  indeed  lie 
mattci'  for  regi'et  if  his  own  skill  and  onei'gy,  snp- 
plcmented  by  the  information  that  has  been  so 
cordially  afforded  him  here,  cauuotbe  freely  exercised 
lor  the  benetit  of  Johannesburg.  Mr.  Abuirow  will 
leave  Waterloo  to-mori'ow  (tiaturday)  morning  at 
11.40,  and  we  ntake  this  announcement  with  the 
knowledge  that  many  of  our  readers  will  be  glad  to 
be  afforded  this  opportunity  of  wishing  him  "  God 
speed."  May  the  time  come  soon  when  we  shall 
welcome  again  so  good  an  engineer  and  so  unaffected 
and  genial  a  companion. 

•  *  *■ 

In  another  column  we  give 
a  portion  of  an  excellent  paper 
dealing  with  sludge-pressing 
machinery,  which  was  read  by 
Mr.  Croll  on  Monday  at  a 
meeting  of  the  Society  of  En- 
gineers. IScxt  week  we  shall  give  the  remainder  of 
the  paper  and  a  rejiort  of  the  interesting  discussion 
which  followed,  but  which  wo  have  been  compelled 
to  hold  over  this  week.  Reference  may,  however, 
be  made  to  some  remarks  made  by  Mi'.  George 
Chutterlon,  the  taste  of  which,  to  say  the  least,  was 
open  to  question.  Mr.  Chatterton  had  occasion  to 
refer  to  cerlain  jirocesses  for  which  it  is  claimed  that 
neithei-  chemical  jirecipdatlon  nor  sludge-pressing  is 
iiquired,  for  the  simple  reason  tliat  there  will  he 
]iraclically  no  sludge  left  to  dial  with.     Those  who 
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have  occasion  to  follow  the  developments  of  sewage 
disposal  will  know  perfectly  well  what  processes  were 
referred   to,   and,   needless    to    say,   Mr.   Chatterton 
scouts  the  churns  which  have  been  put  forward.       If 
he  were  content  to  rely  upon  the  ordinary  recognised 
methods  of  controvei-sy  in   order  to  dispose  of  the 
claims  for  which  ho  has  so  much  scorn  no  one  would 
have  ground  for  complaint, and  possibly  a  good  many 
people    would   sympathise   who   will    otherwise    be 
alienated.      Instead  of  adopting  the  more  dignified 
course,  Mr.  Chatterton   ])referred   to   tlirow   out   in- 
uuendos  about  circulars  and   inspired  paragraphs  in 
"semi-scientific"  newspapers.  So  far  as  we  are  aware, 
the  great  bulk  of   the    matter   which  has  ajipeared 
in    print   in    reference    to    the    new    processes    has 
consisted   of    reports    of  papers  and   discussions  at 
various  meetings,  and  surely,  in  the  name  of  reason 
and  common  sense,  the  new  processes  are  as  much 
entitled  to  this  publicity  as  the  old.     How  otherwise 
could  even  authoi'ities  and  critics  like  Mr.  Chatter- 
ton be  in  a  position  to  judge  of  their  merits  and  their 
claims  ?    The   logical   coroUarj'  of   Mr.  Chatterton's 
diatribe  is  that  there   has  been  a  disposition  in  cer- 
tain quarters  to  suppress  any  evidence  or  arguments 
tending  to  discredit  the  new  processes.       It  may  be 
so,  but  it  is  the  first  time  we  have  heard  of  it.     The 
systems  which  are  anathema  to  Mr.  Chatterton  have 
been  subjected  to  close  and  severe  criticism   at  cer- 
tain meetings,  and  this  has  always   been  reported 
impartially  by  the  papers  which  follow  these   ques- 
tions.    Paragraphs  may  occasionally  appear  as  mere 
items  of  news,  but  we  can  assure  Mr.  Chatterton,  as 
the  result  of  a  somewhat  extensive  experience,  that 
the  desire  to  inspire  paragraphs  is  not  by  any  means 
the  monopoly  of  any  particular  school,  either  new  or 
old.  What  is  Mr.  Chatterton  afraid  of,  that  be  speaks 
BO  bitterly  ?     Surely  the  new  processes  must  stand 
or  fall  ou  their  merits.      It  is  a  case  of  the  survival 
of   the   Kttest,  and  no  artificial  stimulus    can    have 
any  permanent  effect.     That  some  of  the  new  pro- 
cesses have  obtained  an  amount  of  success  is  beyond 
question,  and   thej-  have   been   favourably   reported 
upon  by  men  whom  Mr.  Chatterton  would  not  dare 
to  accuse   openly  of  misrepresentation  or  of  being 
actuated  by  interested  motives.     We  i egret,  for  his 
own  sake,  that  be  does  not  perceive  that  the  methods 
of  discussion  to  which  he  resorted  ou  Monday  weaken 
instead  of  strengthen  his  case.      Perhaps  on  the  next 
opportunity  he  has  of  repeating  his  performance  ho 
will  have  the  courage  to  "  dot  his  i's,"  and  then   his 
statements  can  be  dealt  with  as  innuendoes  areoftcH 
dealt  with  in  this  world. 


Our  readers  have  already  been  in- 
Resignation     |,„.,„j,^  tj^j^j,  j^  ^^^g  ji,^,  intention  of 

Mr.  Boulnois.  Mr.  H.  Percy  Boulnois  to  resign  his 
post  of  city  engineer  of  Liverpool. 
A  IuchI  paper,  we  observe,  has  now  stated  that  at 
the  last  meeting  of  the  Health  Committee  one  of  the 
communications  considered  privately  was  a  letter  of 
resignation  fi'om  the  city  engineer.  It  is  also  stated 
that  the  resignation  was  accepted  with  much  regret, 
and  that  a  hope  was  expressed  that  Jlr.  Poiilnois 
would  see  his  way  to  reconsider  his  decision,  which, 
hovk'over,  he  could  not  do,  having  already  made  ar- 
rangements to  go  to  London.  In  the  course  of  an 
apjireciative  biographical  notice  our  Livci  pocd  con- 
temporary refers  to  Mr.  Boulnois'  distinguished 
career  as  an  engineer,  lirst  tinder  Sir  Joseph  Ba/.al- 
gette,  and  subsequently  in  France,  Jamaica,  Exeter, 
Porlsinouth  and  Liverpool.  At  Exeter,  among  other 
extensive  municipal  works,  he  carried  out  the  par- 
tial reconstruction  of  the  waterworks  and  improve- 
ments in  the  Exeter  ship  canal.  At  Portsmouth  he 
carried  out,  among  other  ini])ortant  improvement", 
the  salt  water  canoe  lake  at  Southsea,  the  I'lathouse 
(|iuiy,  the  drainage  of  Stamshaw  upon  the  separate 
system,  the  paving  and  concrete  wiilling  of  the  sea 
front,  and  the  laying  out  of  the  recreation  ground 
at  Stamshaw.  In  referring  to  his  work  at  Liver- 
pool our  contemporary  says  : — 
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Daring  Mr.  Boulnois'  career  in  Liverpool  he  has  fully 
maintained  the  high  position  which  belongs  to  an  official 
holding  8uch  an  appointment.  His  work,  in  addition  to  tlio 
necessarily  largo  routino  duties  of  an  oflico  of  tlie  kind,  has 
mainly  consisted  in  improvements  of  the  streets  of  Liverpool, 
of  which  since  the  incorporation  of  the  outer  districts  there 
are  about  120  miles.  Tho  general  sewerage  of  the  city  lias 
boon  improved  and  maintained  in  its  most  ellicient  condition, 
and  the  sewage  farms  at  Walton  and  West  Derby,  which  came 
into  his  hands  in  the  year  18'J5,  have  had  large  and  extensive 
improvements  carried  out,  and  now  stand  second  to  none 
amongst  the  sewage  farms  of  tho  United  Kingdom.  Mr. 
Boulnois  was  instrumental  in  introducing  the  method  of 
burning  house  refuse  and  other  similar  offensive  matters,  and 
his  installation  of  twenty-four  cells,  situated  in  Chisenhale- 
.stroet,  is  one  of  the  largest  and  best  managed  in  the  country. 
The  heavy  work  involved  upon  Jlr.  Boulnois  in  connection 
with  the  annexation  of  the  four  districts  of  Toxteth  Park. 
Waverlree,  West  Derby  and  Walton,  was  carried  out 
without  the  slightest  hitch,  although  it  involved  an  en- 
ormous amount  of  organisation  to  bring  to  a  successful 
issue.  Wo  understand  that  -Mr.  Boulnois  has  receivol  an  ad- 
vantiigoous  offer  in  London  in  connection  with  engineering 
work,  and  which  will  also  give  him  a  free  hand  to  enter  upon 
private  practice  ;  and  it  is  believed  that  his  experience  of 
municipal  engineering,  extending  over  upwards  of  twenty-six 
years,  will  be  of  great  service  to  those  who  may  require  advice. 


In  view  of  the  terrible  visitation 
Water-supply    ^y,^;^,^   ,j.^^  f.^,|^^  ^p^,^   MaiJbtone, 

East  London,  paitly  owing  tu  the  jmlicy  of  fitlse 
eoouoniy  piactised  by  the  local 
authority,  the  public  aualy.st  of  Hackney  has  done 
well  to  di'aw  attention  to  a  danj^erous  form  of  pollu- 
tion to  which  tho  supply  of  the  East  London  Com- 
pany has  been  subjected.  At  the  Stratford  Petty 
Sessions  two  young  fellows  were  recently  convicted 
of  bathing  in  an  aqueduct  at  Walthamstow  which 
supplies  tho  company's  reservoirs  from  tho  river 
Lea.  Thinking,  no  doubt,  that  the  fact  might  be 
in  their  favour  in.--iead  of  making  the  oft'ence  worse, 
the  defendants  volunteered  tho  information  that 
hundreds  of  men  and  bo^'s  bathed  there  every 
Sunday.  Then  the  sooner  it  is  stopped  tho  better! 
It  is  not  enough  for  tho  company  to  prose- 
cute after  the  offence  has  been  committed.  They 
must  take  measures  to  mako  the  offence  impos- 
sible, if  the  offenders  themselves  have  been  en- 
dowed with  so  little  intelligence  that  they  can- 
not see  the  shocking  filthiness  of  bathing  in  the 
water  which  supplies  the  people  of  East  London 
for  drinking  and  other  domestic  purposes.  Well 
might  Mr.  Lewis  Angell  say,  in  the  address  we  re- 
port in  another  column,  that  more  depemls  upon  the 
education  of  the  people  tiian  upon  anything  else. 
But  it  is  an  uphill  tight.  Surely  in  their  efforts  to 
prevent  the  commission  of  this  vile  offence  the  com- 
pany can  depend  upon  the  effective  co-operation  of 
the  police.  If  not,  let  tho  local  authorities  take  the 
matter  up,  as  it  is  one  which  might  well  engage  the 
attention  of  the  Railway  and  Canal  Commission  in 
virtue  of  the  powers  conferred  upon  them  by  the 
jSIetropolis  Water  Act,  IS'JT.  The  public  analyst 
of  Hackney  reminds  us  that  the  company's  own 
analysts,  in  commenting  on  the  supply  for  July, 
said:  "On  some  days,  in  the  case  of  two  of  the 
Thames-derived  waters,  there  has  been  an  excess  of 
microbes,  and  the  water  of  the  Lee  has  not  all  llic 
time  been  up  to  its  best  standard."     Small  wonder  ! 


The  Sanitary  '"  °"''  '"'''  ''^'^"'^  "'"  i^^^C'ittd  the 

Congress.  proceedings  of  the  .special  confer- 
ences of  municipal  representatives, 
of  medical  otlicersand  of  sanitary  inspectors.  Anion" 
the  more  important  jjapers,  in  addition  to  the  aa- 
dresses  of  the  chairmen,  weie  those  of  ilr.  Muuce, 
on  labourers'  dwellings  in  Belfast;  of  J)r.  Carter,  on 
rural  sanitary  admintstratinu  ;  of  i)r.  Spottiswoode 
Cameron,  on  the  lessons  of  drain  testing';  and  that 
of  Mr.  U.  A.  Koechling,  on  a  case  supposed  to  be 
illustrative  of  the  <;ouuectiou  between  sower  gas  and 
typhoid.  This  week  we  begin  with  a  rejjort  of  the 
proceedings  of  the  special  sections  into  wliich  thi' 
congress  was  divided,  and  which  met  on  the  third 
and  fourth  days.     In  tho  section  entitled  "  Sanitarv 


Science  and  Preventive  Medicine  "  a  good  deal  of 
attention  was  devoted  to  disinfection  nod  disinfect- 
ants, and  the  extremely  able  paper  of  Dr.  Kenwood 
should  be  useful  lo  sanitary  iuspecturs  and  others 
interested  in  a  subject  of  vital  importance.  A  long 
and  interesting  discoRsion,  which  wo  reproduce  at 
some  length,  was  elicited  by  ilr.  G.  K.  Carter's 
paper  on  the  housing  of  the  working  classes  in 
Leeds.  But  the  section  most  directly  interesting  to 
our  readers  was  that  of  "  Engineering  and  Archi- 
tecture," which  was  presided  over  by  a  veteran 
munici|)al  engineer  in  the  person  of  Mr.  Lewis 
Angell,  who  naturally  devoted  the  greater  part  of 
along  and  valuable  address  to  qacstious  with  which 
municipal  engineers  have  to  deal.  It  was  an  able 
survey  of  tho  field,  and  wo  felt  juslitiod  in  reprodu- 
cing it  at  considerable  length,  thoogh  not  by  any 
means  in  full.  Ne.Kt  week  wo  shall  give  abstracts  of 
some  of   tho    more    important    papers    read    in    the 

section. 

•  •  • 

Glasgow  has,  perhaps,  the  most 
Municipal       profitable  tramway    system    in    the 

Telephones,  world,  but  it  is  behind  tho  majority 
of  great  cities  in  the  application  of 
electric  traction.  This,  however,  does  not  interfere 
with  an  ambition  to  own  and  work  a  municipal 
telephone  service.  Thus  it  is  that  a  Government 
inquiry  into  the  working  of  the  present  service  in 
Glasgow  by  the  National  Telephone  Company  was 
opened  last  week  in  that  city.  It  is  only  natural 
that  different  opinions  should  prevail  a.s  to  the  de- 
sirability of  municipalising  the  service,  bat  a  strong 
body  of  evidence  was  brought  u[i  to  show  that  iho 
present  service  was  open  to  a  number  of  itnprove- 
ments.  For  example,  the  evidence  of  Mr.  F.  B. 
Fleming,  proprietor  of  the  Kelvinsido  estate,  has 
been  reported  in  the  following  style; — 

He  had  written  to  the  Telephone  Company:  "There  are 
no  oaths  strong  enough  in  the  English  language  to  express 
my  sentiments  towai'ds  your  company.  (Laughter.)  If 
yon  complain  to  those  girls,  they  simply  say  "engaged'  im- 
modiatoly  afterwards.  That  is  thcii-  revenge."  (Laughter.) 
He  had  never  hoard  of  any  who  were  satisfied  with  the 
telephone;  they  were  lit  for  lloaveu  if  they  were.  (Laugh- 
ter.) He  was  against  putting  the  telephone  into  the  hands 
of  corporations;  they  had  too  much  to  do  already,  if 
they  got  their  own  way  they  would  provide  howdies  and 
hearses,  and  take  charge  of  the  whole  pnpniation.  (Loud 
laughter.)  He  had  written  to  the  company  :  '•  Fancy  your 
own  feelings  every  time  you  try  the  cursed  thing,  whirl- 
ing away  at  a  — —  handle  with  no  more  result  than  if 
you  were  grinding  at  a  disembowelled  hurdy-gurdy."   ((Jreat 

laughter.) 

*  #  • 

Last  week  we  mentioned  that  tho 
"s"^^  ^r*"  ^iai'i^liester  City  Council,  at  a  sptcial 
Disposal.  meetiug,  had  decided,  by  forty-nine 
votes  to  nine,  to  promote  a  Bill  in 
Parliament  authorising  them  to  carry  out  ihe  great 
scheme  of  the  city  surveyor,  Mr.  T.  de  Couivv  Meide, 
for  the  construction  of  a  culvert,  at  an  estimated 
cost  of  £"258,000,  to  convey  Ihe  elllueut  from  the 
corporation  sewage  vtorks  at  Davyhulme  tu  a  point 
in  the  Mersey  estuary  about  'M  miles  from  the  city. 
As  the  voting  did  not  show  an  absolute  majority  of 
the  whole  council,  a  second  meeting  was  held  on 
Wednesday,  when  tho  proposal  to  apply  for  Parlia- 
mentary powers  was  adopted  by  seventy -one  votes  to 
three.  Tho  total  strength  of  tho  council  is  101  and 
the  statutory  majority  tifty-three.  The  result  of 
the  voting  linally  disposes  of  any  charge  of  half- 
heartedness  in  tho  matter  so  far  its  the  city  council 
are  concerned,  but  we  understand  that  a  poll  of  the 
ratepayers  will  bo  taken  at  the  end  of  tho  present 
month.  The  scheme,  which  has  been  favourably 
commented  iii)on  by  Sir  ilcnry  lloHeo.-,  Sir  BenjaiiiiQ 
Baker  and  Mr.  ^^lansergh,  was  dealt  with  by  ihe  city 
eu"-iueor  in  a  long  report,  tho  substaneo  of  which 
was  given  iu  our  issue  of  October  U>.  IS'.'ti. 


Swadlincote.— The  question  of  providing  a  ricrcatioa 
grouiui  and  isolation  hospital  is  uow  under  tho  cousidcratiou 
of  u  committee  of  the  coancil. 


396 


THE    SURYEYOR   AND   MTJNICTPAL 


[October  8,  1897. 


The  Sanitary  Institute. 

THE  CONGRESS  AT  LEEDS.     IV. 


Last  week  we  carried  our  report  of  the  proceedinffs  of  the 
congress  to  the  end  of  the  sanitary  inspectors'  conference. 
The  few  notes  we  give  below  in  reference  to  the  conference 
of  ladies  interested  in  hygiene  concludes  our  report  of  the 


special  conferences  opened  on  the  second  day  of  the  congress. 
We  then  go  on  to  deal  with  the  papers  and  discussions  of  the 
meetings  of  sections  to  which  the  third  and  fourth  days  were 
devoted. 


CONFERENCE   OF   LADIES. 


On  the  subject  of  "  Domestic  Hygiene "  the  ladies  con- 
ferred at  the  Methodist  New  Connection  Hall,  under  the 
presidency  of  J[rs.  Fawkes,  of  Farnley  Hall.  Among  the 
vice-presidents  were  the  Marchioness  of  Ripon,  Vicountess 
Halifax,  Lady  Louisa  Lascelles,  Lady  Barran  and  Miss  Kitson ; 
Mrs  Woodham  Best  and  Mrs.  Fenwick  were  the  secretaries  ; 
and  Miss  K.  Manley  was  the  recording  secretary. 

Tlie  Presidext,  in  her  opening  address,  said  it  was  only 
within  the  last  few  years  that  women  had  received  official 
recognition  in  the  science  of  sanitation.  The  first  local 
authority  to  appoint  women  as  sanitary  inspectors  was  the 
Corporation  of  Nottingham,  in  1892.  There  were  now  no 
fewer  than  eighteen  women  inspectors  under  various  sanitary 
authorities. 

Mrs.  R.  W.  Edmson,  who  read  a  paper  on  the  work  of  the 
Health  Department  of  the  Yorkshire  Ladies'  Council  of  Edu- 
cation, mentioned  that  in  1881  the  committee  endeavoured, 
but  unsuccessfully,  to  make  an  experiment  in  Leeds,  with  a 
sanitary  visitor  and  sanitary  house,  to  prevent  the  spread  of 
infectious  disea.ses — on  the  Hastings  plan.  The  corporation 
were  unwilling  to  make  the  necessary  grant  towards  the  cost. 

On  the  motion  of  Mrs.  R.\wr.iNSON   FoRii   there  was  unani- 


mously adopted  a  resolution  urging  the  appointment  of  one 
or  more  women  as  additional  sanitary  inspectors  ia  Leeds. 

Other  papers  read  dealt  with  "The  Preservation  of  Sight  in 
Infancy,  Childhood  and  Early  Life "  (Jtr.  H.  BENDEL.iK 
Hewetson,  hon.  surgeon  to  the  Eye  and  Ear  Department 
of  the  Leeds  General  Infirmary),  "Women  as  Hygiene 
Teachers"  (Miss  Alice  Ravenhili,  of  the  National  Health 
Society),  "The  Education  of  the  Speaking  Voice"  (Mr. 
Arthur  Burrell,  m.a.),  and  "Health  in  Infant  Schools" 
(Mrs.  E.  L.  Connor). 

On  the  resumption  of  the  conference  on  the  second  day, 
when  there  was  again  a  large  attendance,  papers  were  read 
on  "  The  Sanitary  Aspects  of  Gardening  as  a  Profession  for 
Women  "  (Mrs.  Goodrich-Frser,  hon.  secretary  to  the  Horti- 
cultural College,  Swanley),  "  Our  Milk  Supply  and  Some  of 
its  Dangers "  (Miss  H.  J.  Hutchinson),  "The  Church  and 
Sanitation  "  (Rev.  F.  Lawrence,  vicar  of  Westow,  hon.  secre- 
tary to  the  Church  Sanitary  Association),  and  "Hygiene  in 
Education  "  (Mrs.  Francis  Steinhall).  The  conference  con- 
cluded with  the  passing  of  a  resolution  urging  the  Sanitary 
Institute  to  organise  for  girls  and  young  women  examinations 
on  the  same  lines  as  those  for  sanitary  inspectors  in  hygiene. 


SANITARY  SCIENCE   AND   PREVENTIVE   MEDICINE. 


The  work  of  the  sections  began  on  the  third  day  of  the 
congress  (September  16th),  the  subjects  being  divided  into 
three  groups,  dealing  respectively  with  "  Sanitary  Science 
and  Preventive  Medicine,"  "  Engineering  and  Architecture  " 
and  "Chemistry,  Meteorology  and  Geology."  Of  the  first 
section  Mr.  T.  Pridgin  Teale,  .m.a.,  m.e.,  f.r.c.s.,  f.r.s.,  was 
president;  T.  Churton,  m.d..  Prof.  E.  M.  Crookshank,  m.b., 
li.R.e.s.,  J.P.,  Councillor  B.  Heald,  m.r.c.s.,  Alderman  .7.  S.  Loe, 
M.R.C.S.,  Allen  Macfadyen,  m.d.,  m.r.c.s.,  b.sc.  Alderman  J. 
Ward,  J.P.,  Colonel  Edmund  Wilson  and  G.  Sims  Woodhead, 
M.D.,  F.R.C.P.,  vice-presidents;  Councillor  A.  Hawkyard, 
L.R.C.P.,  L.R.c.s.,  and  Prof.  E.  F.  Trevelyan,  m.d.,  b.sc,  secre- 
taries; and  J.  F.  J.  Sykes,  M.D.,  D..SC.,  recording  secretary. 

THE  PRESIDENT'S  ADDRESS. 
Dr.  Pridgin  Tkale,  in  the  course  of  his  opening  address, 
said  it  was  six  and  twenty  years  since  there  was  in  Leeds  a 
general  public  discussion  of  sanitary  science,  in  its  broadest 
sense,  when  in  the  section  of  "  Health,"  presided  over  by  Mr. 
Godwin,  the  editor  of  T/ieBKiMci-,  the  Social  Science  Congress 
had  gathered  together  the  comparatively  small  band  of  sani- 
tary pioneers.  These  men  were  urging  upon  the  attention  of 
the  country,  not  too  ready  to  listen,  the  critical  importance 
of  sanitary  work  and  the  dangerous  position  into  which  we 
had  drifted.  Such  were  Rawlinson,  Edwin  Chadwick,  Acland, 
Fergus  and  others.  It  was  interesting,  in  reading  the  papers 
and  discussions  on  that  occasion,  to  observe  how  many  points 
then  urged,  almost  as  if  open  to  doubt,  or,  at  any  rate,  as 
needing  strong  arguments  to  compel  acceptance,  now  "go 
without  saying;"  how  forecasts  as  to  the  possibility  of 
diminished  death  rate  under  improved  sanitary  conditions 
had  been  fulfilled,  and  how  the  public  conscience  had  been 
awakened  to  the  necessity  of  securing  improved  conditions 
of  living,  not  only  in  the  great  towns,  but  also  in  villages  and 
scattered  hamlets.  What  was  then  almost  sanitary  chaos 
was  now,  as  far  as  legislative  plan  was  concerned,  bit  by  bit 
being  reduced  to  order;  and  the  possibility  had  been  estab- 
lished of  such  order  reaching  every  corner  of  the  country. 
The  very  title  of  their  section  marked  advance.  Medicine 
was  concerning  itself  more  and  more  in  tracking  out  to  their 
source  the  origins  of  disease,  with  a  view  to  "  prevention," 
and  was  no  longer  content  merely  to  repair  the  ravages  of 
disease  which  ought  to  have  been  prevented.  "  Sanitary 
Science  "  worked  as  the  handmaid  of  mediciue  in  devising 
the  methods  and  the  mechanism  by  which  evils  could 
be  averted  and  health  could  be  made  more  secure.  When 
they  contemplated  the  immense  organisation  of  the  pre- 
ventive medicine  service  of  the  kingdom,  in  which  they 
might  include  not  only  sanitary  authorities,  medical  officers 
of  health  and  sanitary  inspectors,  but  also  nearly  every  prac- 
tising medical  man  in  the  kingdom,  it  was  interesting  to  look 
back  but  eighteen  years,  when  the  first  edition  of  "  Dangers 
to  Health  "  was  published.  The  view  which  ho  then  took  of 
the  state  of  medical  knowledge  as  to  the  direct  connection 
between  defective  house  drainage  and  illness  might  be 
judged  from  the  dedication  "to  those  of  my  medical  brethren 
who  have  studied,  investigated  and  corrected  the  sanitary 
arrangements  of  their  own  houses,  in  the  hope  that  what  is 
now,  perhaps,  a  small  minority,  may,  before  many  years  are 
over,  become  a  large  majority  of  tho  medical  men  of  the 
United  Kingdom."  In  the  third  edition,  published  two  years 
later,  a  new  dedication  pointed  to  the  fact  that  there  was  a 


distinct  advance  in  medical  knowledge  of  sanitary  work,  and 
of  interest  in  it.  In  the  same  edition  (1881)  there  was  the 
following,  among  the  sanitary  maxims, which  might  betaken 
as  marking  a  great  contrast  with  the  state  of  public  opinion 
at  the  present  day  :  "  As  a  rule,  the  soundness  of  the  sanitary 
arrangements  of  a  houses  is  taken  for  granted,  and  never 
questioned  until  'drain-begotten'  illuess  has  broken  out.  In 
other  words,  we  employ  illness  and  death  as  our  drain  de- 
tectives," Much  remained  to  be  done.  Preventive  medicine 
was  a  yonng  science ;  it  had  the  vigour  and  enthusiasm  of 
youth,  and  during  the  last  thirty  years  had  achieved  much, 
especially  in  winning  public  opinion  to  its  side.  Let  them, 
therefore,  take  heart.  Many  people  might  feel  that  the  pro- 
gress of  sanitary  work  had  been  slow.  He  thought  they 
might  maintain,  looking  back  twenty-five  years,  that  it  had 
been  great.  It  hnd  probably  been  quite  as  rapid  as  was  de- 
sirable for  real  progress.  Progress  depended  a  good  deal 
npon  two  things — the  development  of  public  opinion  in 
favour  of  their  progress,  and  the  development  of  the  know- 
ledge and  the  men  who  were  to  carry  that  progress  forward. 
About  twenty-five  years  ago  the  legislature  for  the  first  time 
provided  that  there  should  be  medical  ofiScers  of  health 
throughout  the  whole  kingdom.  When  that  Act  came  into 
force  medical  officers  had  to  be  appointed,  the  majority  of 
them  having  had  no  previous  training  whatever  in  sanitary 
work,  and  sanitary  inspectors  had  to  be  appointed  in  the 
same  manner.  But  it  had  worked  in  this  way,  that  the  work 
liad  trained  and  developed  both  medical  officers  and  sanitary 
inspectors,  and  now  the  nation  required  for  the  position  of 
medical  officer  a  man  very  highly  trained,  and  who  had  given 
proof  of  the  training  he  had  undergone.  In  the  same  way 
sanitary  inspectors  almost  entirely—  there  were  some  excep- 
tions— must  give  proof  of  a  vei'y  considerable  amount  of 
training.  All  this  was  progress,  and  it  was  progress  based 
upon  public  opinion  supporting  and  sanctioning  it.  Public 
opinion,  as  had  been  aptly  and  significantly  remarked,  grew 
slowly  but  surely. 

DISINFECTION  AND  DISINFECTANTS. 

A  general  discussion  on  disinfection  was  then  introduced 
by  Dr.  Spottiswoode  Cameron  (medical  officer  for  Leeds)  and 
Prof.  Delepine. 

Dr.  Spottiswoode  Cameron,  in  the  course  of  his  remarks  on 
disinfection,  said  he  would  try  to  point  out  the  way  in  which 
they  treated  infectious  diseases  in  Leeds,  and  he  would  state 
a  few  of  the  difficultii-'^  he  had  personally  encountered,  in  the 
hope  that  those  who  followed  would  help  him  out  of  them. 
Medical  officers  had,  generally  speaking,  lo  deal  administra- 
tively with  the  subject  of  disinfection,  but  there  was  a  large 
and  increasing  army  of  men  who  were  able  to  deal  in  the 
laboratory  with  the  processes  which  he  and  others  had  to  put 
practically  into  force.  Medical  officers  looked  to  such  men 
for  guidance  in  the  selection  of  the  agents  they  employed. 
They  might  roughly  divide  infectious  diseases,  with  regard 
to  whicli  thoy  employed  disinfectants,  into  two  classes.  There 
were  diseases,  like  small-pox  and  typhus,  where  the  infection 
went  from  person  to  person  in  an  epidemic  I'orm,  and  there 
wei-e  diseases,  such  as  typhoid  and  probably  cholera,  where 
the  germs  were  more  localised,  and  were  contained  more  or 
less  in  the  secretions  or  excretions  of  tho  Vtody.  In  diseases 
like  typhus  and  small-pox  it  had  always  seemed  to  them  there 
that  the  most  important  thing  to  attack  was   the  clothing  of 
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the  patient,  and  the  same  was  the  case  with  scarlet  fever. 
They  might  disinfect  clothes  in  two  ways.  They  could  burn 
them  up,  and  that  was  the  line  adopted  during  an  outbreak 
of  HmuU-pox  in  some  of  the  smaller  dielricis  of  Yorkshire. 
But  that  was  not,  strictly  speaking,  diBinfection.  Fortunately, 
they  Imd  an  ageiit  which  was  capable  of  absolutely  destroy- 
ing bacterial  organisms,  and  that  agent  was  heat.  The  ques- 
tion was  how  to  apply  it,  and  liore  they  had  been  tremen- 
dously helped  by  the  investigations  of  Koch  and  by  the 
masterly  exposition  of  the  subject  by  Franklin  Parsons  in 
the  report  of  the  Local  Government  Board.  They  had  also 
had  the  assistance  of  a  man  like  Washington  Lyon,  who  had 
invented  a  machine  which  to  a  large  extent  carried  out  the 
conditions  tliey  sought ;  but  there  were  one  or  two  little  ditti- 
culties  in  the  application  of  heal  by  means  of  steam,  which 
they  were  in  danger  sometimes  of  overlooking.  If  they  put 
the  garment  saturated  with  the  poison  of  fever  or  smallpox 
into  a  chamber  in  which  steam  developed  from  water  at  a 
pressure  of  101b.  or  15  lb.  was  allowed  freely  to  escape,  there 
was  no  donbt  that  in,  aay,  fifteen  minutes  the  bacteria  would 
be  destroyed.  But  if  they  took  the  water  away,  and  ha<l 
only  the  steam,  and  if  then,  in  order  to  be  doubly  secure, 
they  superheated  the  steam,  they  ran  the  danger  of  producing 
no  result  whatever.  Their  very  anxiety  to  do  the  thing 
thoroughly  might  lead  to  their  doing  nothing  at  all.  The 
points  they  had,  therefore,  to  consider  were,  the  selection  of 
their  apparatus ;  and,  secondly,  the  way  in  which  it  was 
worked,  lie  was  not  saying  anything  against  Mr.  Washing- 
ton Lyon's  cvcellent  machine,  but  was  urging  that  careshould 
be  taken  not  to  superheat  the  steam.  He  need  not  enlarge 
on  the  necessity  of  using  separate  vans  and  staffs  for  the 
conveyance  of  the  clothing  to  the  disinfector  and  for  its  re- 
moval respectively.  Then,  how  were  they  to  deal  with 
infected  houses  ?  In  Leeds  they  emptied  the  house, 
stripped  it  of  its  paper,  and  dealt  with  the  walls 
in  various  ways  according  to  circumstances.  In  some 
cases,  where  the  walls  were  painted,  they  washed  them 
with  a  weak  solution  of  corrosive  sublimate,  and  afterwards 
washed  it  off.  The  object  was  to  get  the  original  coating  of 
the  walls  away  and  leave  a  perfectly  clean  coating.  Then  iu  a 
great  many  cases  they  put  a  pan  of  burning  sulphur  in  the 
middle  of  the  room  and  closed  the  windows  and  doors.  The 
latter  proceeding  was  a  debateable  one  He  was  not  prepared 
to  say  it  did  any  good,  but  he  was  qaite  certain  it  did  no 
harm.  The  question  was,  why  did  they  do  it?  The  practice 
had  this  advantage.  The  sulphur  created  such  a  horrible 
smell  that  it  induced  the  people  to  open  their  windows  and 
doors  freely.  It  was  all  very  well  for  the  inspectors  to  open 
the  doors  and  windows,  but  in  the  absence  of  such  an  in- 
ducement to  keep  them  open  as  that  he  had  described  many 
people  would  close  the  doors  and  windows  as  soon  as  the  in- 
spector's back  was  turned.  In  the  matter  of  personal  disin- 
fection the  difficulty  was  the  choice  of  material.  In  Leeds 
they  used  about  the  weakest  disinfecting  agent — namely, 
carbolic  acid.  He  admitted  it  was  a  weak  one,  but  they  used 
a  good  deal  of  it.  They  used  it  for  one  reason,  because  they 
could  get  the  acid,  in  its  impure  form,  of  guaranteed  strength 
in  phenols  at  a  very  low  price,  and  they  could  ascertain  that 
it  did  possess  this  strength.  There  were  other  and  more 
powerful  disinfectants  in  the  market — and  some  of  them 
were  said  not  to  be  poisonous — but  his  difficulty  was  this  : 
how  were  they  to  test  them,  and  to  know  that  the  material 
sold  to  them  was  of  the  strength  of  the  sample  submitted  for 
i.'xamination  ?  He  did  not  mean  to  say  that  a  manufacturer 
would  knowingly  palm  an  inferior  article  upon  them — far 
from  it — but  how  was  a  manufacturer  to  know  himself  that 
he  was  now  sending  out  the  same  material  that  he  had  put 
on  to  market  six  months  or  two  years  ago  ?  They  would  agree 
that  there  was  a  risk,  with  the  adoption  of  improved  chemical 
processes,  of  the  later  material  being  less  powerful  in  its 
germ-destroying  properties  than  the  original  samples.  In 
this  matter  he  hoped  bacteriologists  would  come  to  the 
rescue  of  medical  officers,  and  enable  them  to  test  by  some 
standard  method  the  germ-destroying  strength  of  the  disin- 
fectants they  were  using. 

Prof.  Dklkfink,  who  followed,  describing  experiments  on 
tuberculosis  orgauisms,  said  the  bacteria  resisted  exposure  to 
sulphurous  acid  for  a  very  considerable  length  of  time  and 
without  showing  any  loss  of  vitality.  Even  chlorine  produced 
very  little  more  effect  on  them.  T'he  use  of  hyper-chlorate 
was  then  suggested.  No  doubt  chlorine  in  itself  was  a  very 
powerful  disinfectant,  but  it  required  the  presence  of  moisture 
by  combination.  He  advised  the  use  of  hyper-chloride  of 
limo  for  the  purposes  of  the  experiments.  As  it  was,  however, 
no  use  obtaining  it  in  its  pure  state,  they  employed  simple 
bleaching  powder,  and  it  was  found  that  when  it  was  kept  in 
contact  with  a  certain  amount  of  water  for  a  few  hours  an 
active  hyper-chlorate  was  general  ed.  On  a  weak  solution 
being  applied  to  walls  impregnated  with  the  tuberculosis 
germs,  thorough  disinfection  was  obtained  in  a  few  hours. 
Au  exposure  of  a  few  minutes  was  generally  sufficient.  These 
experiments  led  him  to  try  the  action  of  hyper-chlorates  on 
other  germs,  and  in  every  case  it  was  effectual,  a  weak  solu- 
tion destroying  the  vitality  of  anthrax  spores  in  a  very  brief 
period. 

FORMIC  ALDEIIVDK   VAPOURS. 

Mr.  11.  Kknwood,  medical  officer  of  health.  Stoke  Newing- 
ton,  contributed  a  somewhat  technical  paper  on  "Tho  Uisiu- 
f  eotion  of  Rooms  by  Formic  Aldehyde  Yapoors,"  the  paper 


being  sapplemented  by  a  still  more  technical  bacteriolo^ica 
report  by  Mr.  H.  J.  Curtis,  University  College,  London.  Mr. 
Kenwood  remarked  that  disinfection  of  rooms  by  sulphurous 
acid  gas  very  rarely  broke  down  in  practice,  even  when  they 
adopted  the  view  that  all  further  cases  of  infection  which 
occurred  on  the  same  premises  wiihin  a  short  period  of  fumi- 
gation were  invariably  due  to  imperfect  disiufectiun  of  tlie 
rooms,  and  not,  as  might  sometiuios  be  the  case,  to  the  several 
other  possible  causes  which  suggested  themselves.  Tho  gatis- 
factorj'  results  observed  in  practice  from  this  form  of  disin- 
fection were  iu  accordance  with  those  which  could  be  achieved 
by  experiment  with  the  diphtheria  bacillus.  There  could  be 
no  gainsaying  that  tho  infection  of  the  infectious  diseases 
with  which  they  had  commonly  to  deal  was  very  easily  de- 
stroyed undof-  the  ordinary  circumstarfs  of  its  existence 
apart  from  the  human  body,  and  thutt:i  J  matter  of  disin- 
fection had  been  made  to  appear  a  much  more  difficult  task 
than  it  actually  was,  from  the  circumstance  that  in  experi- 
ments disinfectants  were  asked  to  do  a  great  deal  more  tlian 
they  would  ever  have  to  do  in  actual  practice.  In  ordinary  prac- 
tice they  probably  had  to  deal  with  non-spore  bearing  bacteria, 
and  of  comparatively  easy  destruotibility.  and  these  bacteria 
did  not  tind  at  their  site  of  lodgment  anything  appro£u;hing  the 
fostering  and  protective  properties  of  the  nutrient  media  in 
which  they  are  planted  in  experiments.  By  experiments  with 
the  more  resistant  organisms — which  they  did  not  seek  to 
destroy  in  the  ordinary  practice  of  room  disinfection — it 
could  be  shown  that  surface  disinfection  by  sulphurous  acid 
gas  was  not  so  reliable  as  that  by  chlorine,  vapourised  phenol, 
or  a  spray  of  perchloride  of  mercury.  For  various  reasons 
he  considered  tlie  adoption  of  the  spray  method  undesirable, 
and  likely  to  prove  iu  practice  less  satisfactory  than  the  use 
of  sulphurous  acid  gas,  as  micro-organisms  might  and  did 
escape  by  the  former  method.  So  far  as  he  was  aware 
nothing  had  been  adduced  in  favour  of  its  never-failing 
efficacy  in  actual  practice  ;  few  men  would  conscientiously 
go  over  every  square  inch  of  surface  in  every  room  they  were 
asked  to  disinfect,  and  if  every  inch  was  not  sprayed  the 
system  must  fail  iu  its  objects.  The  same  objection  applied 
to  the  official  German  method.  The  disadvantages  attending 
the  use  of  chlorine  were  well  known.  On  tho  other  hand,  the 
satisfactory  results  obtained  by  experiment  from  the  vapour 
of  formic  aldehyde  as  a  disinfectant  of  looma  were  very 
striking  aud  should  receive  due  cousideratiou  from  medi^ 
officers  of  health.  His  conclusions  as  to  the  disinfecting 
powers  of  these  vapoui-s  were  arrived  at  by  a  careful  weigh- 
ing  of  the  evidence  of  many  workers  and  a  few  experiments 
of  his  own.  Mr.  Kenwood  then  briefly  explained  that  au 
aldehyde  was  an  alcohol  dehydiogenated,  the  transformation 
taking  place  as  a  rule  when  two  atoms  of  hydrogen  were 
lost.  Thus  wood  spirit  (.iiothyl  alcohol)  when  thus  deprived 
of  hydiogen  became  formic  aldehyde,  so  called  because  it 
readily  changed  to  formic  acid.  The  aldehyde  vapours,  which 
were  irritating  to  the  eyes  and  throat,  were  doubtless  a 
powerful  disinfectant,  and  so  far  as  their  application  to  the 
purpose  of  the  surface  disinfection  of  rooms  was  concerned 
he  thought  the  following  conclusions  might  be  accepted: 
(I)  That  when  the  atmosphere  was  satui-ated  with  or  charged 
with  i  to  ;J  per  cent,  of  the  vapour  the  disinfection  of  all 
surfaces  was  complete  aud  rapid,  aad  that  this  held  good 
under  the  ordiuaiy  conditions  of  temperature  and  moistiu'e 
obtaining  in  living-rooms.  (2)  That  the  vapours  possess  a 
certain  and  variable  amount  of  penetrating  power  into  loose 
fabrics,  especially  when  these  are  dry.  This  penetration 
was  largely  due  to  the  circumstance  that  when  produced  iu 
a  warm  state  the  vapour  was  of  a  low  specific  gravity  and 
mixed  well  with  the  air.  These  two  conclusions  hud  been 
proved  by  experiments  by  different  workers  upon  the  specific 
organisms  of  cholera,  enteric  fever,  diptheria,  tetanus  and 
tuberculosis.  (3)  That  the  vapour  did  not  affect  the  colours 
of  textile  materials,  ic,  or  (with  the  exception  of  iron  or 
steel)  metallic  surfaces.  (4)  That  the  room  aud  articles  ex- 
posed could  be  cleared  of  the  vapours  readily  by  sufficient 
aeration,  and  the  vapours  were  not  so  irritating,  but  one 
could  always  enter  the  room  and  unseal  at  the  first  attempt 
(au  advantage  over  sulphurous  acid  and  chlorine).  (5)  That 
the  disinfecting  propeities  of  tlie  aldehyde  wero  greutor  than 
those  of  sulphurous  acid  or  chlorine.  And  (0)  that  there 
was  no  danger  in  entering  the  room,  either  from  the  alde- 
hyde aud  carbouic  oxides  formed  at  the  same  time. 
MKTHons  01'  GK.VKBATION. 
A  simple  way  to  generate  tho  aldehyde  was  to  allow  the 
vapour  of  wood  alcohol,  well  mixed  with  air,  to  pass  over  the 
surface  of  red-hot  platinum ;  and  many  lumps  had  been  de- 
vised upon  that  principle  to  generate  the  aldehyde  for  the 
purposes  of  room  disinfection,  but  they  did  not  as  a  rule 
admit  of  the  formation  of  sufficient  quantities  of  the  aldehyde 
in  a  sufficiently  short  space  of  time  to  make  them  nccuptable 
for  ordinary  room  disinfection.  Iu  most  lumps  the  alcohol 
vapours,  well  mixed  with  air,  were  conducted  over  a  red-hot 
platinised  surface,  the  alcohol  being  converted  into  aldehyde 
and  water,  a  certain  amount  of  carbon  dioxide  being  also 
developed.  Aficr  describing  a  lamp  designed  by  himself,  tho 
author  said  it  was  generally  recommended  that  with  those 
lamps  ubout  2  litres  of  alcohol  was  sufficient  for  rooms  of 
3,001  cubic  feel,  and  about  six  hours'  exposure  should  bo 
given.  Tho  cost  of  disinfecting  a  room  would  bo  about  '2a.  6d. 
Bartel's  apparatus  was  ouo  of  the  most  simple,  no  jilutinum 
being  used.     It  wus  similar  to  a  kettle,  and  indeed  uu  ordi- 
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nary  kettle  would  serve  the  purpose.  The  methyl  alcohol  in 
the  receiver  was  warmed  and  the  spont  heated  by  an  alcohol 
flame  placed  underneath  it  until  the  vapours  cf  alcohol  which 
issued  from  the  spout  were  ignited;  as  soon  as  that  took 
place  the  flame  was  extinguished  and  the  partial  oxidation  of 
the  alcohol  vapours  to  aldehyde  began  in  the  heated  spout. 
A  40  per  cent,  solution  of  formic  aldehyde  in  water  was 
known  as  "formalin,"  but  when  the  latter  was  heated  the 
aldehyde  became  largely  polymerised  into  a  whitish  amor- 
phous substance  which  gave  off  slowly  but  very  little  alde- 
hyde. The  vapours,  therefore,  could  not  be  generated  in 
sutBcient  quantities  by  heating  large  quantities  of  "formalin." 
But  the  polymerised  formalin,  which  resulted  from  a  simple 
evaporation  or  lieating  of  formalin,  and  was  also  known  as 
"paraform,"  was  a  very  stable  body,  and  the  substance  had 
been  cast  into  tabloids  and  sold  by  the  Formalin  Hygenic 
Company  with  a  lamp  so  constructed  that  when  in  use  the 
products  of  sublimation  of  the  paraform,  which  would  be 
otherwise  chemically  inactive,  met  the  products  rich  in 
moisture  resulting  from  the  burning  of  a  small  separate 
methj-lated  spirit  lamp,  and  thereby  a  considerable  amount 
of  aldehyde  vapour  was  furnished.  It  was  also  claimed  that 
the  aldehyde  from  one  or  two  tabloids  of  paraform  thus 
treated  in  a  sick-room  had  a  considerable  therapeutic  value. 
A  small  flame  under  one  or  two  tabloids  did  not  give  rise  to 
sufficient  aldehyde  to  prove  irritating,  and  the  irritating 
properties  of  larger  quantities  of  the  vapours  could  be  almost 
entirely  removed  by  the  use  of  small  quantities  of  menthol. 
For  disinfecting  purposes  ten  tabloids  were  directed  to  be 
used  to  1,000  cubic  feet  of  space,  and  six  hours  exposure  given. 
The  cost  of  disinfecting  an  ordinary  room  would  be  about  6d. 

Mr.  Kenwood  next  described  Trillat's  new  apparatus,  which 
he  considered  the  best  of  all  known  methods  of  room  dis- 
infection by  the  simple  evaporation  of  solutions  of  formic 
aldehyde,  but  it  was  open  to  the  following  objections,  which 
he  considered  material  and  a  serious  bar  to  its  adoption  :  The 
weight  of  the  apparatus  and  the  consequent  difficulty  of  con- 
veying it  to  infected  premises;  the  extra  time  taken  up  in 
charging  a  room,  thus  entailing  about  an  hour  and  a  half  of  a 
man's  time  in  respect  to  each  room  treated  ;  and  the  reliance 
which  would  have  to  be  placed  upon  the  man  who  did  the 
disinfection,  tliat  is,  in  charging  the  room  sufficiently. 

In  conclusion,  he  was  of  opinion  that  the  paraform  lamp 
was  cheaper  and  more  convenient  in  use  as  compared  with 
the  Opperman-Rosenberg  apparatus,  in  which  a  fluid  called 
"  holzine  "  was  evaporated  on  an  asbestos  plate  by  means  of 
a  few  jjieces  of  glowing  coke.  This  "  holzme  "  was  a  methyl 
alcohol  solution  of  formic  aldehyde,  and  possessed  the  obvious 
advantage  over  "  formalin  "  that  considerably  less  material 
was  required,  and  it  was  said  that  no  polymerisation  took 
place.  In  ordinary-sized  rooms,  however,  the  requisite 
quantity  of  aldehyde  was  obtained  from  tlie  "  paraform " 
tabloids  in  a  little  less  than  an  hour,  while  the  methyl  alcoliol 
lamp  required  half  as  long  again  in  transforming  the  requisite 
amount  of  alcohol.  Apart  from  that,  he  believed  that  the  one 
lamp  was  as  efficient  as  the  other.  Finally,  whenever  those 
aldehyde  vapours  were  employed  the  room  must  be  very 
thoroughly  sealed,  for  owing  to  the  high  diffusibility  of  the 
vapours  it  was  difficult  to  prevent  some  escape.  ^Vhen 
escape  took  place  the  aldehyde  rapidly  travelled,  especially 
upwards,  through  the  house,  and  would  cause  discomfort  and 
alarm  to  the  occupants.  This  tendency  to  escape  from  tho 
closed  room  was  considerably  greater  than  with  either  sul- 
phurous acid  (more  correctly  known  as  sulphur  dioxide), 
chlorine  or  vapourised  phenol. 

"  Notes  on  the  Examination  of  Disinfectants "  was  con- 
tributed by  Mr.  Wolf  Defries,  b.a.,  and  there  followed  a 
good  discussion  on  the  foregoing  series  of  papers.  Prof.  E.  F. 
Trevklyan,  M.D.,  b.sc,  then  read  a  paper  on  "The  Behaviour 
of  Diphtheria  Bacillus  outside  the  Human  Body  and  the  Pre- 
vention of  the  Disease  ";  and  Dr.  R.  Sydney  Maksden,  m.u., 
D.sc.  (medical  officer  for  Birkenhead)  submitted  a  contribu- 
tion on  "  Some  Sanitary  Aspects  of  Advertisement."  Dr. 
Marsden  concluded  by  moving  that  the  council  of  the  Sani- 
tary Institute  should  express  the  opinion  that  the  display 
of  sensational  and  inartistic  pictorial  advertisements  pro- 
duced injury  to  the  public  health  to  an  extent  which  called 
for  control.  The  motion,  however,  was  not  carried.  The 
next  papers  were  by  Dr.  E.  T.  BoMi,  B.A.,  M.ii.,  of  Gloucester 
(on  "  The  lleport  of  the  Royal  Commission  on  Vaccination  "), 
and  .Mr.  (1.  l<\  Carter,  a.m.i.c.e  ,  on 

HOUSING  THE  WORKING  CLASSES  IN  LEEDS. 
Mr.  Carter,  the  full  title  of  whose  p.aper  was  "  Operating 
the  Housing  of  the  Working  Classes  Act  in  Leeds,"  said  that 
in  April,  1895,  the  medical  officer  submitted  an  olBcial  repre- 
sentation iu  the  usual  terms,  as  required  by  the  Act  of  1890, 
the  representation  dealing  with  a  certain  area  in  the  city, 
and  it  was  decided  by  the  council  that  an  improvement 
scheme  be  prepared.  The  area  in  question  was  about  75 
acres,  and  comprised  some  of  the  worst  and  most  densely 
populated  propel  ties  in  the  city.  It  had  a  population  of 
about  15,000,  and  the  average  death  rate  for  the  years  1893, 
1891  and  1895  was  391(3;  that  for  the  whole  city,  including 
the  insanitary  area,  being  20'2G.  The  area  was  considereti 
too  large  to  be  dealt  with  in  one  scheme,  and  was  to  bo  con- 
sidered vacant  land,  the  buildings,  with  few  exceptions, 
having  to  be  demolished,  owing  to  a  decision  to  carry  out 
the  lines  and  levels  of  the  new  streets  irrespective  of  the 


present  state  of  affairs,  thus  entailing  excavations  in  some 
cases  20  ft.  deep,  the  filling  being  deposited  in  existing  de- 
pressions. For  these  reasons  it  was  decided  to  begin  with 
23  acres  known  as  the  York-street  area,  that  scheme  while 
complete  in  itself  fitting  in  with  the  larger  area  to  be  dealt 
with.  The  provisional  order  was  ultimately  confirmed  in 
August,  1896.  In  December,  1895,  there  was  in  the  area  a 
population  of  3,119  of  the  working  class,  occupying  654  houses, 
of  which  thirty-five  were  registered  common  lodging-houses 
with  755  inhabitants.  Exclusive  of  these  755,  about  632 
occupied  furnished  lodgings  or  houses  and  consisted  of  people 
depending  upon  casual  employment,  who  had  no  fixed  abode, 
and  changed  their  residence  often  daily,  and  almost  at  least 
weekly.  Thus  there  were  about  1,732  persons  who  might  be 
termed  permanent  residents.  The  total  population  of  all 
classes  was  3,844.  About  500  houses  were  let  at  rentals 
varying  from  Is.  Id.  to  6s.  per  week.  The  remaining  119  were 
let  in  some  special  way.  The  York-street  area  has  been 
divided  into  four  parts.  The  buildings  on  the  first  of  those 
sections  will  be  demolished,  and  dwellings  afterwards  erected 
for  the  accommodation  of  500  persons  of  the  working  class. 
The  second  section  will  then  be  cleared  and  similar  provision 
made.  The  third  section  will  follow  and  provision  made  for 
1,000.  The  fourth  section  will  then  be  cleared.  All  dwellings, 
whether  erected  by  the  corporation  or  not,  must  be  in  accor- 
dance with  plans  approved  by  the  Local  Government  Board. 

It  was  not  intended  that  all  the  accommodation  shall  be  in 
the  area  itself,  and  about  100  houses  will  be  erected  about  a 
mile  away  in  an  easterly  direction.  There  is  a  tramway  ser- 
vice, anti  the  houses  will  comprise  kitchen,  living-room, 
scullery  with  copper  fitted  in,  two  good  bed-rooms  on  first 
floor,  an  attic,  and  a  cellar  for  food  and  coals,  or  an  outside 
pantry.  Each  house  will  have  its  own  back  yard,  water- 
closet  and  ashpit.  As  to  the  remaining  1,500,  for  whom 
accommodation  must  be  made,  some  effort  must  be  made  to 
supply  suitable  accommodation  for  the  very  poorest  class,  the 
area  being  one  in  which  many  of  that  class  prefer  to  reside. 
There  was  need  iu  the  city  for  some  really  good  common 
lodging  houses,  in  which,  for  about  4d.  or  5d.  a  day,  a  person 
could  have  the  use'of  a  private  and  properlj' -arranged  cubicle 
to  sleep  in,  and  it  had  been  suggested  that  the  corporation 
should  erect  such  a  lodging  house  to  accommodate  about  500 
persons.  As  it  would  be  necessary  to  provide  for  about  100 
to  150  women  lodgers,  two  houses  would  be  required,  or,  as 
the  author  had  suggested,  one  large  house  might  be  arranged 
so  that  while  the  sexes  were-  properly  separated,  yet,  as  the 
numbers  of  either  fluctuated,  by  throwing  certain  sections 
separated  by  iron  doors  into  one  or  another  department,  , 
more  or  less  additional  accommodation  could  be  provided. 
It  was  proposed  to  accommodate  the  remaining  1,000  per- 
sons  in  tenement  dwellings  and  specially-arranged  through 
houses  on  the  ai-ea.  Tenement  dwellings  or  flats  would  be 
an  innovation  in  Leeds,  but  would  probably  be  succcesful 
in  view  of  the  great  number  of  persons  occupying  furnished 
houses  and  rooms.  In  no  other  way  could  these  people  be 
given  suitable  accommodation  at  the  rents  they  were  now- 
paying.  Tho  corporation  could  not  even,  if  willing,  build 
houses  similar  to  and  as  cheap  as  those  now  occupied,  and 
the  Local  Government  Board's  stipulations  were  so  stringent 
that  ordinary  single  houses  erected  upon  the  cheapest  land 
would  be  at  a  rental  entirely  beyond  the  reach  of  those  to  be 
rehoused.  Mr.  Carter  then  described  tho  tenements  as 
follows :  Tile  tenements  will  consist  principally  of  two- 
roomed  dwohings,  at  a  rental  of  about  2s.  6d.  to  -Is.  a  week, 
free  of  rates  and  taxes;  there  will  also  be  provided  smaller 
and  larger  tenements,  consisting  of  one  to  four  rooms  each,  a 
one-roomed  dwelling  will  probably  be  let  at  from  Is.  6d.  to 
2s.  6d.  a  week.  Each  tenement  will  be  provided  with  pro- 
perly-arranged food  and  coal  stores  and  a  convenient  kitchen 
fire-range,  also  nearly  all  one-roomed  tenements  and  all  two- 
roomed  and  over  will  be  provided  with  a  separate  copper, 
sink,  dust  shoot  or  other  suitable  arrangement  and  a  water- 
closet.  Tlie  ordinaiy  tenement  blocks  should  not  exceed  four 
storeys  in  height.  Another  class  of  tenement  it  is  proposed 
to  erect  will  be  only  two  storeys  high,  and  each  tenant  will 
have  his  or  her  front  door  opening  direct  on  to  the  causeway 
at  the  street  level.  This  is  arranged  by  having  four  iloors 
close  together,  the  two  outer  ones  belonging  to  the  ground 
floor  houses  which  will  each  contain  two  rooms,  scullery  and 
a  back  yard,  and  the  two  iiinor  doors  loading  each  by  a  flight 
of  stairs  to  an  upper  dwelling,  consisting  of  two  rooms  and 
probably  an  attic,  with  a  somewhat  smaller  scullery  .anne.xofl 
at  the  back,  which  together  with  a  small  open  yard  will  be 
placed  over  the  scullery  of  the  lower  house.  The  dwellings 
will  have  separate  water-closets  outside  and  dust  shoots  at 
the  back. 

Tho  above  scheme  was  to  be  carried  out  under  Part  1  of 
the  Housing  of  the  Working  Classes  Act,  1890,  which  pro- 
vided for  clearing  large  areas  of  insanitary  property.  Mr. 
Carter  concluded  his  paper  by  giving  some  account  of  the 
"  Camp  Field"  insanitary  area,  rather  a  bad  sample  of  slum 
property,  which  it  was  thought  advisable  to  deal  with  under 
Part  2  of  the  Act,  which  gave  special  facilities  to  local  author- 
ities to  deal  with  a  site  too  small  to  be  dealt  with  as  an  uu. 
healthy  area  under  Part  1,  a  less  elaborate  procedure  being 
required  under  Part  2.  The  area  consisted  of  back-to-back 
houses  of  the  worst  type,  ami  the  part  cleared  would  be  left 
free  and  unbuilt  upon  to  form  court  yards.  With  the  excep- 
tion of  ten  dwelling  houses  insisted  upon  by  the  Local  Gov- 
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ernmeiit  Board,  tlio  corporation  did  not  deem  it  necessary,  in 
tlie  scliome  under  I'art  2  of  the  Act,  to  make  any  accommo- 
dation for  the  displaced  population.  Enough  had  beon  done 
to  show  that  Leeds  was  taking  up  in  an  effective  manner  the 
work  of  clearing  the  slums. 

DISCUSSION. 

Mr.  McNCE  (Belfast)  said  he  was  pleased  with  the  paper, 
because  it  showed  that,  while  t)io  Leeds  Corporation  seemed 
to  be  totally  behind  the  ago  as  regarded  back  to  back  houses, 
their  otlicers  were  in  the  forefront  of  sanitary  information, 
lie  was  glad  to  see  that  the  Local  Government  Hoard  would 
not  permit  the  corporation  to  erect  back  to  buck  houses  in 
place  of  those  to  be  demolished.  Tho  Leeds  authorities  had 
a  very  <lil!ioult  problem  to  deal  with  in  these  insanitary 
areas,  lie  thought  thoy  would  always  find  it  better  to  take 
a  small  area  in  hand  rather  than  a  large  one,  because  they 
would  so  reduce  the  opposition  thoy  had  to  encounter.  It 
was  desirable  to  drive  one  long  street  through  such  an  area, 
but  it  was  a  fatal  mistake  to  make  it  too  wide,  because  if  they 
did  so  they  would  spoil  it  for  shop  purposes.  In  one  case  in 
which  he  was  concerned  thoy  widened  a  street  to  65  ft.,  but 
ifc  would  have  been  better  to  make  it  55  ft.,  because  when 
wider  it  became  practically  two  different  streets.  Generally 
speaking,  the  main  street  should  bo  of  such  a  width  as  to 
take  in  a  double  line  of  tramway,  with  sufficient  space  for 
ordinary  traffic  on  either  side.  Tho  very  large  number  of 
them  was  one  of  tho  difficulties  of  housing  the  working 
classes  in  Leeds.  To  accommodate  them  in  tenements  was 
just  tho  thing  that  should  not  be  done.  It  would  be  crowd- 
ing so  many  individuals  upon  so  many  square  yards,  and  that 
was  not  the  way  to  make  healthy  towns.  It  was  better  to 
leave  the  central  portions  of  llio  city  for  business  and  manu- 
facturing purposes,  and  for  tho  people  to  live  in  the  purer  air 
outside.  (Hear,  hear).  It  could  be  easily  managed,  because 
from  inquiries  made  that  morning  ho  found  land  was  not  so 
dear  around  Leeds  as  he  hud  imagined.  It  could  be  bought 
for  3s.  per  square  yard  in  fee.  That  worked  out  at  some- 
thing like  £750  per  aero  in  fee,  or  £37  10s.  per  acre  per 
annum.  Houses  could  be  built  on  land  obtained  at  that  price 
that  would  pay  10  per  cent,  if  properly  managed,  and  it  was 
being  done  in  other  places. 

Dr.  A.  T.  GoKiiD.N  Bkveridqk  (Aberdeen)  said  he  disagreed 
yith  Mr.  Hunce  on  one  point.  His  (Dr.  Beveridgo's)  objec- 
ion  to  tho  corporation  scheme  was  that  it  was  not  large 
enough.  The  corporation  had  a  report  from  their  medical 
officer  of  health  (Dr.  Cameron)  with  regard  to  75  acres  of 
land,  and  in  that  area  there  was  a  death  rate  of  39  per  1,000, 
as  against  20  per  1,000  throughout  tho  city.  There  was,  ho 
understood,  a  considerable  proportion  of  lodgers  in  the  area 
— l,3()(i  lodgers  out  of  u  population  of  (),CRJ0.  That  meant  a 
death  rate  much  higher  than  what  appeared  to  bo  the  case; 
a  death  rate  of  10  per  1,000  was  probably  right,  and  there- 
fore it  seemed  to  him  that  the  corporation  were  taking  upon 
themselves  a  serious  responsibility  in  failing  to  deal  with  the 
whole  of  the  area.  They  ought  for  the  time  to  minimise  tho 
opposition  by  taking  a  small  scheijie  only  in  hand,  but  if 
they  intended  ultimately  to  deal  with  the  entire  area,  the 
total  cost  would  be  greater  if  they  took  it  piecemeal  than  if 
they  faced  a  large  oppo.sition  and  dealt  with  the  whole  area 
in  onfy  scheme.  He  wanted  some  more  valid  reason  why 
tho  corporation  should  leave  this  large  plague  spot  in  tho 
viidst  of  their  city.  It  was  explained  that  the  scheme  must 
4ii  completed  in  three  years  ;  but,  in  order  to  get  a  scheme 
luder  the  Housing  of  the  Working  Classes  Act,  they  did  not 
require  to  submit  plans  for  laying  out  the  ground.  They 
had  the  power  to  acquire  the  land  for  such  a  purpose,  and  to 
decide  afterwards  the  steps  they  would  take  to  render  the 
area  sanitary.  In  Aberdeen  they  hud  fought  out  that  prin- 
ciple against  strong  opi)09ition,  and  had  acquired  land  with- 
out specifying  any  delinito  jilan.  If  they  could  remove  the 
displaced  population  to  the  outskirts  of  the  city,  they  could 
give  them  better  accommodation  than  would  be  possible  in 
the  centre,  and  they  would  avoid  the  introduction  into  Leeds 
of  the  odious  Scottish  system  of  huge  tenemcnted  houses. 
They  would  also  place  their  scheme  on  a  more  sound  financial 
basis,  because  ttioy  could  acquire  land  at  a  cheaper  rate 
outside,  and  could  easily  persuade  tlie  railway  companies 
that  there  was  money  in  providing  proper  facilities. 
There  was  another  advantage,  and  it  was  this.  It  was  a 
mistake  to  suppose  that  the  tenants  they  were  going  to  ac- 
commodate were  necessarily  those  they  evicted  from  the 
slums.  In  many  cases  it  was  found  that  tho  artisans  who 
took  tho  new  dwellings  were  of  a  class  higher  than  those 
evicted  from  the  slums,  and  that  the  slum-dwellers  removed 
into  the  .somewhat  better  houses  vacated  by  those  who  went 
into  the  now  artisans'  dwellings.  They  thus  got  the  whole 
of  the  lower  stratum  of  the  community  lifted  up  a  steji,  and 
that  was  a  great  advantage. 

Dr.  AsTC.N  (Lceleshill)  congratulated  the  corporation  and 
tho  medical  officer  on  the  scheme  that  had  been  described. 
He  noticed,  he  said,  from  the  plans  that  tho  drains  of  tho 
houses  went  direct  to  the  main  sewer,  and  this  was  contrary 
to  the  model  by-laws  of  the  Local  (iovernment  Hoard. 
Another  criticism  he  had  to  offer  was  that  the  scullery  opened 
out  of  one  of  tho  bed-rooms,  and  he  did  not  think  that  was 
■  anitary. 

Councillor  W.  S.  BuuwN  (Kdinburgh)  said  that  in  dealing 
with  a  scheme  similar  to  tho  one  now  under  cc  nslderation  in 


Kdinburgh  tho  first  step  they  took  was  to  have  a  careful 
supervision  of  all  licensed  lodging  houses  in  tho  city.  They 
insisted  on  them  being  put  into  proper  sanitary  condition, 
and  where  they  were  not  so  they  closed  them  forthwith. 
They  next  served  notices  to  acquire  the  property  to  be  dealt 
with,  and  after  trying  various  methods  they  had  come  <o  the 
conclusion  that  tho  best  and  speediest  method  was  at  once  to 
put  the  matter  into  the  hands  of  tho  arbitrator  appointed  by 
the  Local  flovernment  Board.  One  result  of  this  examina- 
tion of  the  common  lodging  houses  was  that  it  brought  their 
condition  under  public  notice,  and  a  company  was  formed 
forthwith  which  purchased  a  largo  tenement  for  a  model 
lodging  houso  to  accommodate  upwards  of  .'500  persons.  Thot 
was  five  years  ago,  ami  up  to  now  they  had  never  paid  less 
than  5  per  cent.  They  charged  lodgers  .Id.  each  per  cubicle 
per  night,  and  made  a  re<luction  when  a  week's  ticket  a  wero 
purchased.  Ho  mentioned  this  because  in  Leeds,  as  in  fMin- 
burgh,  there  must  bo  individuals  willing  to  form  companies, 
and  in  this  way,  perhaps,  relieve  the  corporation  from  the 
burden  of  putting  up  common  lodging  hou.se8.  In  Kdinburgh 
thoy  did  not  submit  the  plans  of  their  houses  to  the  Local 
Government  Board,  and  wero  threatened  with  a  penalty  ;  but 
they  held  very  strongly  that  the  local  authority  was  bettor 
able  to  judge  what  was  required  in  such  a  case  than  tho 
Local  Government  Board.  They  had  put  up  houses  away 
from  the  centre  of  th>'  city,  Jind  they  had  erected  others  on 
the  areas  cleared.  They  were  in  hopes  at  one  time  there 
would  be  tho  levelling  up  that  had  been  referred  to.  There 
might  have  been  a  levelling-up  tendency  in  some  cases,  but 
he  was  afraid,  from  the  experience  they  had  had,  that  there 
was  a  danger  of  a  levelling-down  tendency  as  well.  Publi- 
cans had  complained,  with  reference  to  the  removal  of  certain 
small  areas,  that  they  had  lost  from  £20  to  £.30 a  week. 

Councillor  Womkrslev  (Leeds)  said,  with  reference  to 
back-to-back  houses,  that  there  was  no  comparison  between 
the  older  specimens  and  those  more  recently  erected.  Fewer 
objections  could  be  raised  against  the  latter,  especially  when 
thoy  took  into  consideration  the  enhanced  value  of  land  in 
Leeds.  They  nn'ght  be  able  to  get  land  on  the  outskirts  at 
3s.  per  yard,  but  the  difficulty  was  to  get  tho  people  there. 
Let  him  say,  however,  that  tho  corporation  were  doing  their 
best  ill  that  direction  by  running  early  morning  trams  from 
the  outskirts  for  the  convenience  of  the  workmen.  But  there 
was  a  class  of  people  who  would  bo  practically  deprived  of 
their  livelihood  if  they  were  removed  from  the  centre  of  the 
city.  Those  em[>loyed  casually  in  and  .about  the  markets,  for 
example,  who  had  no  certainty  any  day  of  getting  work, 
could  have  no  chance  at  all  of  doing  so  unless  they  were  on 
the  spot  very  early  in  tho  morning.  Tho  committee  wanted 
therefore  to  avoid,  if  pft^sible,  removing  them  too  far  from 
the  centre  of  the  city.  In  tho  end,  he  thought,  they  would 
adopt  some  form  of  tenement  house.  It  wonld  not  be  a  very 
high  one,  for  remembering  the  prejudice  there  was  in  Leeds 
against  such  dwellings,  they  wonld  not  soar  so  high  as  their 
friends  in  Scotland  in  that  respect.  Ho  would  ask  their 
critics  to  try  and  realise  what  it  meant  to  have  to  deal  with 
72  acres  of  land  in  the  centre  of  a  great  city  like  Leeds,  and 
to  house  and  re-house  15,000  people.  Let  them  think  of  the 
enormous  opposition  that  would  be  engendered  by  the  mere 
f.act  of  issuing  notices  to  quit  upon  15,(KX)  people.  They  had 
not  bought  (id.  worth  of  property  yet.  Their  trouble  had 
already  been  enormous,  and  he  did  not  like  to  think  of  what 
it  would  be  by  the  time  they  had  acquired  the  property.  Ho 
confessed  he  felt  rather  depressed  abont  this  huge  scheme, 
and  he  would  rather  their  friends  had  encouraged  them  than 
that  they  had  suggested  that  it  was  not  bold  enough. 
He  should  have  been  glad  if  they  could  have  suggested 
some  method  of  housing  these  people,  because  that  was  tho 
point  they  wanted  to  settle.  Mr.  Carter  had  simply  put 
tlown  tiiese  plans  as  suggested  ideas,  and  they  were  waiting 
for  some  earnest  friends  of  the  working  clas.<5es  to  show  them 
what  a  model  dwelling  should  be.  In  his  lecture  on  (he 
previous  evening  Jlr.  linnlnois  foreshadowed  a  scheme  of  the 
kind,  and  he  (Mr.  Woinersloy)  thought  his  committee  wonld 
turn  their  attention  to  it  at  once.  Tho  feeling  of  the  cor- 
poration was  not  to  interfere  with  private  enterprise. 

-Mdermnn  H.vruison,  chairman  of  tho  Health  Committee, 
Sunderland,  said  that  his  corporation,  in  clearing  an  insani- 
tary area,  divided  the  work  into  three  jwrtions,  and  pro- 
ceeded by  steps.  They  instructed  the  borough  engineer  to 
value  the  whole  of  the  property  involved,  and  then  had  nn 
independent  valuation  made  by  an  estate  agent.  The  two 
wero  fouiul  to  corrcsiiond  very  nearly,  and  tho  committee 
therefore  placed  tho  matter  in  the  hands  of  the  agent  with 
instructions  to  acquire  the  property  at  as  near  his  own  valu- 
ation as  possible.  He  scoured  a  considerable  amount,  some 
at  less,  some  at  the  valuation,  and  some  at  a  little  more,  and 
they  had  now  bought  tho  whole  property  nt  n  fairly  consider- 
able sum  less  than  the  original  valuation.  They  submitted 
plans  to  the  Local  (iovernment  Boaixl,  ami  this  ploced  them 
in  a  difficulty,  for  while  on  the  one  hand  their  elTorl  was  to  do 
away  with  ini-anitary  overcrowding,  the  Local  Government 
Board  insisted  that  tho  whole  of  the  people  displaced  should 
be  provided  for  on  the  area  cleared,  and  Ihey  were  driven  to 
erect  these  high  buildings  that  none  of  them  liked.  Their 
plana  only  showed  three  storeys,  as  against  the  four  ro- 
(|uired,  and  tho  Local  Government  Board  had  not  yet  sanc- 
tioned them  because  they  wero  unable  to  house  the  whole  of 
tho   people  on   tho  area.     That  was  a  strong  argumeni    in 
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favour  of  the  local  aiithoritj'  having  absolute  discretion  in 
Bach  a  matter. 

Ur.  Walter  Smith  spoke  of  a  similar  condition  of  things 
at  St.  I'ancras.  They  had  a  very  lir/je  sclieme  before  them, 
and  the  Local  Government  Board  refused  to  allow  them  to 
go  on  unless  they  re-housed  three-fourths  of  those  displaced, 
and  that  was  absolutely  impossible,  because  every  inch  of 
ground  for  miles  around  was  covered. 

Mr.  Cakter,  in  reply,  mentioned  that  the  Leeds  Corpora- 


tion building  bj'-laws  contained  no  reference  to  tenement 
dwellings.  If  plans  for  such  a  building  were  submitted,  he 
dared  say  they  would  be  thrown  out.  The  main  street  shown 
in  the  scheme  would  be  60  ft.  wide. 

Other  papers  read  were  on  "  Hygiene  in  Elementary 
Schools,"  by  Dr.  Kayk,  medical  officer  to  the  West  Riding 
County  Council,  and  "School  Hygiene,"  by  Mr.  Akthuk 
Kent,  Associate  of  the  Sanitary  Institute. 


ENGINEERING  AND   ARCHITECTURE. 


The  engineering  and  architecture  section  met  in  the 
council  chamber  of  the  Town  Hall,  under  the  presidency  of 
Mr.  Lewis  Angell,  iM.i,<.E.,  f.r.i.b.a.,  borough  engineer  of 
West  Ham.  Prof.  A.  Barr,  D.sc,  m.i.c.e..  Councillor  Batley 
(  Leeds),  Geo.  Corson  (Leeds),  D.  M.  Gaskin,  m.i.c.e.,  Malcolm 
Paterson,  m.i.c.e.,  John  Richardson,  m.i.c.e.,  and  Keith  D. 
Young,  F.R.I.B.A.,  were  the  vice-presidents ;  F.  W.  Bedford, 
A.B.I.B.A.  (Leeds),  and  A.  E.  Nichols,  a.m. i.e. K.  (Leeds),  secre- 
taries ;  and  Major  Lamorock  Flower,  recording  secretary. 

THE  PRESIDENT'S  ADDRESS. 
Mr.  Lewis  Angell,  in  opening  the  work  of  the  sectien,  said 
that  engineering  and  architecture  were  cognate  subjects,  but 
whereas  the  progress  of  architecture  as  an  art  had  practically 
stopped  with  mediaeval  liistory,  living  in  and  repeating  the 
yiast,  eugineering  was  a  new  and  jihenomenal  development  of 
our  own  time.  The  features  of  the  A^ictorian  era  were  the 
det'elopment  of  the  practical  and  the  useful,  and  the  acces- 
sion of  her  Majesty  was  practically  contemporaneous  with 
the  beginning  of  the  profession  of  the  civil  engineer,  a  pro- 
fession of  which  England  was  the  origin  and  the  cradle. 
Engineering  and  architecture  represented  the  constructive 
side  of  sanitary  science.  Unlike  the  military  engineer,  the 
works  and  objects  of  the  sanitary  engineer  were  not  for  the 
destruction  but  for  the  preservation  of  life  and  the  promo- 
tion of  health  and  comfort.  To  the  younger  members  a  brief 
resume  of  the  difficulties  of  early  sanitary  reformei'S  might 
not  be  uninteresting.  After  a  reference  to  the  plagues  and 
pestilences  of  former  days  and  those  still  found  in  the  East, 
Mr.  Angell  mentioned  that  200  years  ago  the  mortality  of 
London  was  80  per  1,000.  Nevertheless,  the  legislature  was 
slow  to  recognise  the  importance  of  proper  measures  for  the 
preservation  of  public  health.  Although  the  sanitary  branch 
of  engineeriug  was  a  modern  subject,  they  found  very  early 
records  relating  to  sewers.  Commissioners  of  sewers  had 
existed  since  the  reign  of  Henry  VI.,  but  their  powers, 
although  great,  referred  only  to  surface  drainage  and  sea 
walla.  Several  derivations  of  the  term  ''sewer"  has  been 
suggested.  According  to  one  it  was  a  corruption  of  the 
word  "issue"  or  "issuer";  another  derived  it  from  "sea 
weir  "  from  the  fact  that  sewers  discharged  on  the  shores 
of  seas  and  rivers.  Within  his  own  recollection  sewers  were 
called  "  shores  "  by  the  workmen.  It  was  more  probably  a 
corruption  of  the  old  French  word  csuier,  but  at  all  events  the 
word  applied  originally  only  to  navigable  waterways  in 
which  the  tide  ebbed  and  flowed.  In  the  time  of  James  I. 
the  term  was  extended  to  gutters,  streams  and  watercourses, 
and  it  was  only  in  recent  times  that  the  word  began  to  con- 
vey its  present  unsavoury  meaning.  As  recently  as  1815  it 
was  penal  to  discharge  house  drainage  or  other  offensive 
matters  into  sewers.  It  was  laid  down  by  a  certain  Lord 
Chief  Justice  that  " every  man  should  keep  his  dirt  to  him- 
self." At  first  houses  were  drained  into  ojien  gutters  or 
kennels  running  into  the  middle  of  the  street — an  arrange- 
ment which  might  still  be  seen  in  some  Continental  towns. 
Houses  having  basements  were  provided  with  cesspits  to 
catch  the  drainage.  When  their  contents  became  too  offensive 
for  retention  in  the  house  they  were  pumped  up  into  the 
street  gutter.  The  insanitary  spirit,  however,  was  not  yet 
laid,  for  only  a  few  days  ago  the  followiugcompla'nt  appeared 
in  a  local  paper  of  a  large  borough  :  "  Our  municipal  authori- 
ties are  worrying  a  small  class  of  property  owners  to  remove 
stack  pipes,  divert  drains,  and  do  the  hundred  and  one  things 
which,  under  the  plea  of  sanitation,  make  a  landlord's  life  a 
nightmare."  It  was  usual  to  quote  Moses  as  the  (irst  practical 
sanitarian.  The  tii'st  destructor  they  read  of  was  the 
Gehenna,  outside  Jerusalem,  where  the  refuse  of  the  city  was 
burnt.  There  were  many  rival  destructors  known  to 
engiueeis,  but  he  thought  that  a  very  large  proportion  of  the 
refuse  carted  from  houses  at  a  great  cost  had  better  be  burnt 
behind  the  kitchen  fire  than  harboured  in  dust  bins.  Sanitary 
history  I'or  them  began  with  the  present  reign  and  the  ad- 
vent of  Chadwick,  Rawlinsuu,  SouLhvvood  .Smith,  Simon,  Farr, 
Richardson,  Carpenter  and  other  pioneers,  who  in  England 
lirst  formulated  the  principles  of  sanitary  science  as  aj)plied 
to  towns  and  dwellings.  Although  England  originated  sani- 
tary work,  free  and  demociatic  America,  having  less  senti- 
mental notions  respecting  the  liberty  of  the  subject,  had  in 
many  ways  been  in  advance  of  us  in  the  control  of  such 
matters.  In  New  York  and  other  States,  that  great  offender, 
the  plumber,  had  for  a  long  time  been  placed  under  ofhcial 
inspection,  and  various  State  boards  of  health,  especially 
that  of  Masaachuselts,  had  been  consi>iouou8  by  their  action 
in  sanitary  work.  The  early  sanitary  Arts  were  of  a  tentative 
and  permissive  cliaracter,  Mr.  Justice  Blackburn  describing 
them  in  lb73  as  a  muddle.  In  1875  the  Public  Health 
Act  was  passed.  The  first  practical  attempt  at  sanitary 
legislation — the  Towns  Improvomeut  Act — having  been  passed 


in  1847,  the  year  1897  might  be  regarded  as  a  sanitary 
jubilee.  The  cholera  outbreak  of  1831  had  prepared  the  way, 
as  the  outbreak  at  Hamburg  five  years  ago  gave  a  stimulus 
to  sanilary  work  in  Germany.  A  Nuisance  Removal  Act  was 
passed  in  18ib,  and  in  1848  the  General  Bo.ird  of  Health  was 
established.  About  the  same  time  the  Metropolitan  Coni- 
misi^ioners  of  Sewers  displaced  various  smaller  bodies,  and  in 
London  alone  some  30,000  cesspools  were  abolished.  A 
Royal  Commission  reported  that  if  the  houses  in  Manchester 
and  Salford  were  removed  the  site  would  be  maiked  by  60,0UO 
cesspools.  Drainage  having  been  forced  into  the  sewf-i'S, 
pollution  Acts  were  passed.  Injunctions  followed,  some  of 
them  still  proceeding,  and  enormous  sums  of  money  had  been 
spent  in  litigation.  Hitchin  Local  Board  were  so  frightened 
that  they  retired  eii  masse,  and  for  many  j-ears  the  town  was 
without  a  board.  The  discharge  of  sewage  into  the  sewers 
iiaving  been  made  compulsory,  it  next  became  penal  to  dis- 
charge sewers  into  the  rivers.  In  the  meantime,  however, 
pollution  had  been  diverted  from  the  land  to  the  water,  and 
the  Thames  had  become  a  foul,  filthy,  reeking  main  sewer, 
which  frightened  their  legislators  into  the  establishment  ot 
the  Metropolitan  Board  of  Works,  with  power  to  intercept 
sewage  from  the  Thames  and  discharge  it  a  few  miles  below 
London.  More  recently  the  London  County  Council  had 
adopted  measures  of  comparative  purification,  transporting 
the  sludge  well  out  to  sea  by  a  fleet  of  steamers ;  so  the  offence 
was  avoided,  and  the  Thames  relatively  purified  by  means  of 
eugineering  works,  the  like  of  which  either  in  design  or  mag- 
nitude the  ancients  never  produced.  Other  great  towns  in 
the  country  had  had  a  more  or  less  similar  experience. 

SEWEEAtlE,    sewage    DISPOSAL,    &C. 

Upon  the  general  engineering  principles  of  town  drainage 
— the  sub-division  and  interception  of  areas,  the  forms,  sizes 
and  gradients  of  sewers — engineers  vrere  generally  agreed. 
The  English  hydraulic  or  water-carriage  system  had  been 
accepteii  as  the  cheapest,  most  efficient  aud  least  objection- 
able;  it  was  universally  extending,  and  would  ultimately  be 
adopted  by  every  town  in  the  civilised  world.  Continental 
hotels  paid  lis  the  compliment  of  advertising  that  their  sani- 
tary arrangements  were  on  the  English  system.  Every  well- 
to-do  household  in  the  north  of  England  had  adopted  the 
southern  water-closet ;  its  decency  and  its  cleanliness  were 
equally  the  right  of  the  cottager.  Sewers  were  necessary  in 
every  town  to  get  rid  of  its  surface  drainage.  Town  wash- 
ings, even  where  excret,(i  was  excluded,  was  highly  polluting 
to  an)'  stream.  Therefore  in  any  case  there  was  very  little 
advantage  in  excluding  the  sewage.  Decency  condemned  the 
midden  and  pail  systems  and  their  manipulation  as  a  filthy 
abomination.  There  were  some  erratic  procedures  in  con- 
nection with  sewage.  More  than  thirty  years  ago  they  weie 
taught,  with  all  the  authority  of  Royal  Commissions  based 
upon  elaborate  evidence  and  experiments,  that  in  sewage 
they  had  a  mine  of  wealth,  which,  if  applied  to  the  land  would 
feed  the  country,  and  that  therefore  to  wash  it  was  a  crime. 
Sewage  farms  had  had  their  day.  Some  were  still  doing 
their  work,  but  the  wealth  had  not  been  realised,  nor  had 
their  food  imjiorts  been  reduced.  The  chemists,  the  patentees 
and  the  stock-jobbers  had  also  had  their  day,  and  had  failed. 
The  question  had  taken  a  new  departure  in  the  direction 
of  the  very  interesting  biological  aspect,  to  which  attention 
was  drawn,  especially  by  the  resuUs  of  recent  investigations 
of  American  engineers  and  chemists,  who  had  studied  our 
early  works  and  avoided  our  failures.  We  appeared  to  bo 
going  back  to  first  principles — to  the  engineer's  tanks  and  the 
resuriectiou  of  the  microbe,  killed  by  the  chemist  with  his 
patents  and  reagents.  Microbes  appeared — like  influences  in 
the  moral  world,  to  work  for  good  and  for  evil.  There  were 
good  and  bad  microbes,  and  probabilities  indicated  that  the 
good  microbe  would  prevail,  and  that  the  purification  of 
sewage  would  be  effected  by  living  organisms.  The  strides 
which  the  new  study  of  bacteriology  had  made  bade  fair  to 
disestablish  sewage  farms,  chemicals,  patent  processes,  sludge 
presses  and  the  like,  and  eflVct  decomposition  and  nitrifica- 
tion by  processes  of  filtration,  oxidation  and  biological  action 
in  septic  or  bacterial  tanks,  which  was  matter  for  the  sec- 
tional papers  and  discussions.  The  subject  of  sewage  sug- 
gested that  of  sewer  air  aud  ventilation,  which  had  been 
much  discussed  but  little  advanced.  It  was  apt  to  be  a  ques- 
tion of  sentiment.  The  general  opinion  and  practice  of 
municipal  engineers  was  in  favour  of  free  and  open  street 
surface  ventilation.  The  system  might  b«  denounced  as 
primitive  aud  nuBcientific,  but  neither  scieace  nor  experi- 
ence had  yet  shown  a  b.^tter  method.  Sewer  smells  might 
be  detected  occasionally  over  surface  ventilating  grates 
but  at  the  worst  '<nly  a  very  dilute  gas  was  given  oft'  as  com-' 
piled  with  the  pent-up  air  emitted  through  the  connections 
>vith  aawors  which  were  not  freely  ventilated.     In  fre«  air  all 
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trace  of  sewer  gaa  waH  lost  at  a  very  short  distance.  Open 
street  vontilatora  secured  the  ready  escape  of  gas;  the 
abundant  admission  of  frosh  air  to  dilute  the  sower  air 
produced  a  thoronRh  aeration  of  the  sewers,  and  by  oxida- 
tion prevented  putrefaction.  It  was  infinitely  better  that 
sewcra  should  ventilate  in  the  middle  of  the  street  than  per- 
meate the  centre  of  our  dwelling's.  It  was  told  that  when 
complaint  was  made  to  Sir  Koborl  Hawlinson  that  two 
street  ventilators  emitted  effluvia,  he  advised  that  a  third 
should  be  placed  between  them.  In  Leeds,  some  yeavs  ajjo, 
there  was  u  wholesale  opening  and  unlrappinff  of  ventilators 
andt,'ullie.s,and,  ai  he  waa  infoinied  by  the  boroajjli  engineer 
some  ten  years  ago,  with  adv;uitii^'o.  The  suKSeslions  of 
furnace  extractinti  shafts  and  small  pipe  ventilators  e.\tend- 
iiiy;  to  the  house  tops  was  very  plausible,  but  carefully-ob- 
served experiments  had  shown  that  at  short  distances  the 
effect  of  furnaces  wa.i  inappreciable.  'l"he  late  Sir  Joseph 
Uazalgette  and  the  late  Mi:  Haywood,  onpineers  to  the 
Metropolitan  Board  of  Works  and  to  tlio  City  Commission  of 
Sewers,  carried  out  a  series  of  ob.serwtions  with  a  furnace 
in  the  Westminster  clock  tower,  and  reported  adversely  upon 
its  effect.  He  has  hims.'lf  made  observations  as  to  the  effect 
of  the  connection  of  a  large  main  sewer  with  the  chimney 
shaft  of  an  engine  house  without  any  satisfactory  result.  An 
upcast  and  downcast  system  of  ventilation  was  often  sug- 
gested, on  analogy  with  the  ventilation  of  mines.  No  such 
analogy  existed,  the  conditions  being  entirely  different.  The 
ramifications  of  a  system  of  main  and  br.ancli  sewers  and 
house  drains — the  hundreds  of  inlets  and  outlets— disturbed 
the  essential  conditions  of  mine  ventilation.  It  would  re- 
quire hundreds  of  furnaces  and  shafts  continuously  in  action 
to  maintain  sucli  induced  currents  as  would  draw  the  air  out 
of  the  sewers,  with  the  probable  result  of  drawing  (lie  water 
out  of  the  house  traps  also.  Ventilating  pipes,  to  be  of  any 
use,  should  be  large.  Observations  made  on  small  pipes 
carried  up  house  walls,  with  their  bends  and  friction,  did  not 
show  any  efficient  extr.action.  The  specific  gravity  of  sewer 
gases  did  not  induce  a  natural  rise  up  such  shaft,  while  their 
existence  near  windows  and  chimneys  was  much  more  dan- 
gerous than  in  the  open  street.  Considering  the  enormous 
number  of  surface  ventilators  wliicli  existed,  the  offence  was 
very  small  and  the  complaints  relatively  few  and  far  between. 
There  were  doubtless  special  cases  which  might  require  to  be 
specially  dealt  with,  such  as  the  dead  ends  of  sewers.  Dead 
ends  should  he  avoided,  and  in  all  practical  cases  the  sewers 
made  to  intercommunicate,  so  that  the  currents  of  air  could 
be  freely  distributed.  In  London,  and  all  towns  excepting 
Bristol,  which  had  been  much  discussed,  we  freely  ventilat«d 
sewers  on  the  surface.  Charcoal  baskets  and  other  devices 
had  not  given  any  as.sistance  in  the  solution  of  the  question. 
Charcoal  at  the  best  obstructed  free  ventilation,  and  unless 
dry,  which  its  situation  precluded,  was  worse  than  useless. 
They  were  told  by  chemists  of  eminence  that  the  results  of 
their  investigations  in  the  London  sewers  show  that  thoy 
found  sewer  air  much  better  than  they  expected,  that  the 
micro-organisms  in  sewer  air  were  highly  resi)cctable  and  re- 
lated to  those  floating  at  the  same  time  in  the  outside  air  of 
the  street,  but  actually  fewer  iu  the  sewer  I  han  in  the  street, 
and  less  than  in  any  house  investigated  ;  in  fact,  that  sewer 
air  "  was  in  a  very  much  better  condition  "  than  the  air  in 
schools.  Less  favourable  results  followed  on  the  act  of 
"splashing,"  from  the  whole  of  which  the  unlearned  would 
infer  that  a  sewerwas  the  most  desirable  residence — providing  j 
you  don't  splash.  These  were,  however,  debateable  matters 
for  the  sections  to  discuss.  If  the  character  of  sewage  had 
been  calumniated,  the  exaggeration  was  useful,  for,  however 
respectable  sewer  microbes  might  be,  no  ono  would  suggest 
them  as  desirable  neighbours.  I'roceeding  to  speak  of  house 
sanitation,  Mr.  Angell  said  that  the  principles  were  now  so 
well-known  and  understood  that  it  would  seem  there  was 
little  more  to  learn.  But  quite  recently  all  the  arrangements 
of  domestic  sanitary  work  were  wrongly  constructed  and  in- 
sanitary, and  oven  yet  defects  iu  the  shape  of  bad  connec- 
tions, absence  of  intercepting  traps,  indoor  discharges  from 
cisterns,  baths  and  sinks,  Ac,  were  still  general,  and  it  was  of 
the  greatest  importance  that  clerks  of  works  and  foremen, 
who  had  the  actual  supervision  of  work, should  have  technical 
and  practical  sanitary  knowledge. 

COMBI.NED    DRAINAGE. 

The  subject  of  "  combined  back  drainage  "  had  recently 
very  much  occupied  the  attention  of  sanitary  authorities. 
The  system  known  as  combined  back  drainage  was  the  con- 
nection of  terraces  or  groups  of  houses  with  lines  of  pipe 
drainage  at  the  rear,  so  as  to  avoid  carrying  drains  under 
houses.  The  arr.angement  had  been  in  practice  since  tho 
passing  of  the  I'ablic  Health  Act,  1818,  an  arrangement  ad- 
vised by  the  (.Jcneral  Board  of  Health,  and  subse(|ucntly 
recognised  and  re-advised  by  tho  Local  Government  Board 
under  the  I'ublio  Health  Act,  187.">,  and  eniphnsised  in  the 
model  by  laws  issued  by  the  board  in  1877.  Tho  practice 
was  that  private  owners  who  laid  their  own  drains  on  their 
own  premises,  generally  along  back  yards  or  gardens,  were 
responsible  for  tho  maintenance  of  such  privntely-constructod 
drains,  the  local  authorities  serving  notice  upon  owners, 
when  necessary,  to  repair  defects.  Such  was  tho  procedure 
for  more  than  forty  years  after  tho  passing  of  the  I'ublio 
Health  ict  of  18iS,  the  intention  of  tho  framers  of  tho 
Act  being  obvious,  and  until  nearly  four  years  ago  ^when 
acute  owners  and  clever  lawyers  found  a  way  of  driving  tho 


proverbial  "coach-and-fonr  "  through  the  Act)  no  other  in- 
terpretation had  been  RUggcatcd  ;  but  in  a  certain  caae — 
Tiiirix  V.  Ullleij — the  Court  of  Queen'a  Bench  gave  a  now 
interpretation  of  tho  terms  "drain"  and  "sewor,"  and  it 
was  laid  down  that  "drain  "  meant  a  drain  of,  and  used  for, 
the  drainage  of  one  building  only  or  premises  within  the 
same  curtilage;  and  tliat  "sower"  included  sewers  and  drains 
of  every  description,  oxccpt  drains  to  which  the  deiinition  of 
"drain"  applied  ;  therefore  a  pipe  on  private  premises  which 
received  the  drainage  of  more  than  one  building  was  a 
"sewer"!  Ho  could  not  question  the  technical  accuracy  of 
tho  Courts,  but  the  effect  was  that  where  any  pipe  drain 
received  the  drainage  of  two  or  more  houses  belonging  to 
one  owner  tho  pipe,  although  laid  on  private  property  and 
frequently  passing  under  a  house,  was  a  sewer  vested  in  tho 
local  authority,  who  were  bound  to  maintain  and  keep  it  iu 
repair;  tho  result  was  that  miles  of  drains  laid  in  private 
premises,  however  badly  constructed  originally  or  tampered 
with  subsequently,  were  now  "  public  sewers,"  imposing  very 
great  cost  on  every  local  authority,  with  a  corresponding 
relief  to  tho  property  owners.  'I'he  Lord  Chief  Justice  might 
well  have  said  that  the  comlition  of  tho  sewer  laws  was  a 
"  scandal."  Several  recent  attempts  had  been  made  to  put 
the  law  on  a  more  equitable  basis,  but  the  Bills  had  been 
invariably  blocked  in  the  interests  of  property  owners. 
The  local  authorities  of  the  past  would  not  provide  the 
small  staff  of  inspectors  necessary  for  tho  proper  super- 
vision of  buildings  and  house  drainage  ;  and  unprincipled 
owners  and  jerry  builders  could,  on  their  own  premises,  do 
very  much  as  thoy  pleased.  The  local  authorities  had  now 
to  provide  not  only  a  large  staff  to  discover  the  defects  of 
the  past,  but  at  great  cost  to  remedy  the  bad  work  which 
could  have  been  prevented  by  proper  supervision.  The 
authorities  could  not  under  the  present  interpretation  of 
tho  law  escape  responsibility  for  tho  past,  but  they  could 
lessen  their  future  responsibility  by  requiring  owners  to  lay 
a  separate  drain  to  every  honse,  which  in  most  instances 
would  be  laid  «;u?t'i' the  house,  and  under  the  definition  of 
tho  Courts  bo  a  private  "drain"  maintainable  by  the  owner, 
although  such  a  system  would  be  costly  to  owners  and  con- 
trary to  tho  suggestions  of  tho  Local  Government  Board, 
who,  however,  had  not  responded  to  the  appeals  of  the  local 
authorities  for  assistance  or  advice. 

Dealing  next  with  tho  question  of  the  housing  of  the  work- 
ing classes,  he  referred  to  the  alternatives  of  flats  and  workmen's 
trains.     The  clearing  away  of  slums  and  the  substitution  of 
tenement  piles  were  improvements  on  what  had  gone  before  ; 
but  it  was  questionable  if  it  was  desirable  to  concentrate  the 
working   population  on  so  limited  a  space  with  only  street 
gutters  for  the  children's  playground.  'i\'ith  cheap  workmen's 
trains  and  perhaps  an  eight  hours'  day  it  would  be  better  to 
distribute   tho    population.      Tho   small   house   and   garden 
was  both  healthier  and  more  humanising  in  its  influences, 
especially  for  children,  than  barrack  life  in  flats.     Tho   re- 
quirements   of    the    model     by-laws    of     an     open     space, 
relatively  small   though   it   be,  at  tho  rear  of  houses   and  a 
spocilled  width  of  roadway  in  front  precluded  the  repetition 
of  the  old  courts,  alleys,  slums  and  rookeries,  and  also   the 
very  objectionable  back-to-back  houses  which,  nnfortnnately, 
continued  to  exist  in  many  towns.     The  adoption  of  these  or 
similar  by-laws,  however,  was  not  obligatory,  and  where  they 
were  adopted  there  was  danger  of  the  air  space  being  subse- 
quently  covered    either   without  authority,  or  even,  as  loo 
frequently    occurred,  with    tho   complaisance   of    the    local 
authority,  whereby  tho  original  object — sanitation — was  frus- 
trated.    Ilercin,  again,  came  in   the  legal  "  interpretation  " 
dilliculty.     It   was  often  contended  that  an  (uldition  to  an 
existing  building  was  not  a  "  new  "  building,  or  at  least  it 
was  a  matter  for  a  court  of  law  to  determine.  He  had  known 
many  open  spaces,  already  too  small,  to  be  covered  or  cur- 
tailed under  this  contention.    Again,  the  airspace  by-law  did 
not  apply  to  existing  dwellings  unless  the  by-law  was  in  force 
at  the  timo  of  tho   original  erection.     Sanitation  dcinanded 
that  in  no  cases  should  the   reserved  open   space  bo  covered, 
whether  tho  buildings  be  old  or  new,  and  that   in   all  cases 
tho   adoption  of  such   by-laws,  adapted  to  local  conditions, 
should  be  obligatory.    In  tho  course  of  some  passing  remarks 
on  local  government  generally   Mr.   .Vngoll   referred  to  the 
undignified  aspect   in  which  it  sometimes  appeared,  and    in- 
sisted on  the  necessity  of  the  governing  body  consisting  of 
representative    men   of  intelligence,    business  capacity  and 
disinterested  motives,  selected  from  and  by  all  classes  of   the 
peojile.       Except  in   the  great  cities  local   affairs   were  too 
fre(|uently  avoided  by  those  best  able  to  take  part  in  them, 
and  a  large    portion   of  tho   population,   as   shown    by    the 
scanty  polling,  look  no  interest  whatever  in  local  affairs,  but 
when    an  epidemic    broke   out   they   generally   indulged    in 
hysterical  dennnciations  of  local  management.     In  a  report 
of  a  Koyal  Commission  it  had  been  said  :  "  No  code  of  laws, 
however  complete  in   theory,  upon  a  matter  of  such  iniport- 
anco  and  complexity  as  tho  health  of  tho  community  can  be 
expected  to   attain  its  object  unless  men  of  superior  educa- 
tion  and  intelligence   throughout  the  country  feel  it   their 
duty  to  come  forward  and  take  part  in  its  working." 
Di'Ai.  watkr  sirri.v  ani>  ski'aratk  oraixaoe. 
The  matter  of  wotcr  supply  was  largely  occupying  the  con- 
sideration of  some  of  our  largo  towns,  especially  the  metro- 
polis, in   which   some   200,000,000  of  gallons  was  used  daily. 
It  was  estimated  that  apou   on  averogo  of  3'2  in.  of  annual 
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rainfall  27,000,000,000  of  gallons  fell  over  the  area  of  Eng- 
land and  Wales,  or,  after  dedncting  percolation  and  evapora- 
tion, sufficient  for  a  population  twenty-five  times  greater  than 
the  present.  The  great  difficulty  arose,  as  in  most  sanitary 
questions,  from  the  great  aggregations  of  populations.  The 
original  schemes  and  selection  of  the  sources  of  supply  did 
not  contemplate  such  enormous  extensions.  The  additions 
which  from  time  to  time  had  been  made  to  meet  the  grow- 
ing demands  complicated  rather  than  assisted.  The  enormous 
and  reckless  waste  of  water  w.as  a  serious  matter.  Experi- 
ence had  shown  that  about  15  gallons  per  head  per  day  of 
the  population  was  generally  sufficient  for  all  purposes  of  a 
town,  of  which  only  about  one-eighth  was  necessary  for 
dietetic  purposes,  in  which  purity  was  essential;  the  great  bulk 
of  the  filtered  and  presumably  pure  water  was  used  for  street 
watering,  drain  and  sewer  flushing,  fire  extinction,  yard  and 
carriage  washings,  &c..  not  requiring  any  degree  of  purifica- 
tion. If  we  were  to  commence  de  novo  a  duplicate  service 
would  probably  be  provided,  which  by  the  rednction  of  the 
quantity  purified  would  greatly  simplify  the  water  question. 
It  would,  of  course,  require  a  dual  system  and  special  arrange- 
ment; of  taps,  mistakes  conld  be  .ivoided  by  special  form  or 
shape  of  the  taps,  and  noniore  special  care  or  intelligence  woul  d 
be  necessary  than  for  the  hundred  and  one  other  details  of 
onr  daily  actions.  Of  course  the  foregoing  observations  did 
not  apply  to  such  towns  as  Liverpool,  Birmingham  and  Glas- 
gow, suppliable  by  gravitation  from  the  distant  natural  or 
artificial  reservoirs.  Whether  the  supply  was  to  be  derived 
from  springs  or  rivers,  we  could  not  forget  that  rivers  were 
the  natural  drainage  of  the  lands  within  their  watershed, 
and  when  the  catchment  basin  was  either  populated  or  highly 
cultivated,  the  rivers,  under  the  most  favourable  circum- 
stances, must  inevitably  be  polluted  more  or  less  by  decom- 
posing animal  and  vegetable  products  from  manured  lands, 
surface  washings,  the  discharges  froni  towns,  factories  and 
navigation.  He  did  not  propose  to  enlarge  on  the  general 
question,  competent  expert  engineers  and  chemists  having 
the  matter  well  in  hand.  Upon  the  question  of  waste,  there 
had  lately  been  a  discussion  as  to  the  sufficient  water-closet 
flush.  The  water  companies  desired  to  restrict  the  quantity 
to  2  gallons.  It  was  certainly  not  in  that  direction  that  the 
waste  occared.  As  the  result  of  observation  and  experience, 
he  was  with  those  who  demanded  the  3-gallon  flush.  Where 
the  water  was  in  the  hands  of  the  municipal  authorities,  the 
2-gallon  limit  (he  understood)  was  not  imposed.  Where  the 
local  conditions  were  practicable,  there  were  great  advan- 
tages in  the  municipal  control  of  the  water  supply.  The 
question  as  affecting  the  metropolis  was  exceptional,  and  the 
municipal  work  already  so  vast  that  many  were  of  opinion 
that  the  control  should  bo  with  a  special  commission  or 
water  trust.  There  were  eight  water  companies  in  London, 
and  the  whole  question  was,  unfortunately,  so  surrounded  with 
party  and  commercial  feeling  as  to  obstruct  all  progress 

The  snggestions  of  a  dual  water  supply  was  akin  to  that 
of  separate  drainage — i.c.^  the  separation  of  the  sewage 
from  the  rainfall  with  the  object  of  controlling  the  volume 
of  the  sewage  at  the  outfall  and  obviating  the  flooding  of 
basements  by  their  connection  with  overcharged  sewers. 
The  sewage  of  a  town  was  practically  a  constant  quantity 
relatively  to  the  population,  while  rainfall  was  variable  and 
intermittent.  To  construct  sewers  large  enough  to  carry 
off  storm  waters  effectively  would  involve  very  great  cost. 
Eain  existed  before  towus,  and  from  all  time  the  waters  had 
ran  their  course  in  accordance  with  the  physical  conforma- 
tion of  the  land.  It  men  had  planted  towns  and  excavated 
their  habitations  in  the  natural  waterway  they  must  expect 
occasional  inconvenience  when  Xature  reasserted  her  claims 
to  her  flood  grounds.  Dealing  with  facts  as  we  found  them 
rather  than  with  the  wisdom  of  our  early  settlements  in 
districts  liable  to  flooding,  it  would  geneially  be  more  eco- 
nomical for  local  authorities,  while  prohibiting  new  excava- 
tions, to  compensate  for  filling  up  the  old  rather  than  con- 
struct sewers  of  storm  proportion,  which,  as  a  matter  of  fact, 
did  not  afford  the  intended  I'olief.  The  London  County 
Council  had  now  the  power  to  prohibit  the  erection  of 
dwellings  upon  improper  levels.  The  old  provision  for  a 
iin.  of  rainfall,  upon  which  the  metropolitan  sewers  were 
based,  although  generally  sufficient,  was  quite  inenfficient 
to  give  relief  during  heavy  storms.  In  .an  undrained  town 
where  the  engineer  was  unfettered  by  existing  conditions  a 
separate  system  might  be  adopted  in  whole  or  in  part;  but 
there  were  practical  difficulties  in  its  application  to  existing 
sewerage  systems.  A  certain  proportion  of  rainfall  was  de- 
sirable for  flushing  the  sewers.  Where  local  conditions 
admitted,  overflow  drains  might  with  advantage  be  laid  to 
the  river  or  watercourse,  such  overflows  being  constructed  at 
such  a  level  relatively  to  the  sewer  as  not  to  come  into 
action  until  the  sewer  has  been  flushed  of  its  impurities  and 
become  overcharged,  when  the  town  surface  washings  would 
have  been  carrierl  into  the  sowers  by  the  first  downpour',  the 
subsequent  outflow  being  harmless  to  t)ie  river. 

Referring  next  to  the  size  of  house  drains,  Mr.  Angell  said 
that  as  a  general  proposition  the  size  of  adrain  was  governed 
by  its  gradient  and  required  volume  of  discharge,  but  in 
house  drains  the  flow  was  small  and  intermittent.  Theoroti- 
cally  a  pipe  of  only  very  small  dinmcter  would  be  necessary. 
Some  architects  contended  that  for  ordinary  dwelling  houses 
the  drain  should  not  be  larger  than  4in.  internal  diameter. 
No  doubt  the  smaller  the  pipe  the  better  the  scour  and  less 


fouling  surface.  Many  local  authorities,  however,  required 
a  minimum  diameter  of  6  in.,  because  in  practice  it  had 
been  found  that  the  smaller  the  pipes  the  greater  the  in- 
conveniences from  blockages  due  to  carelessness,  or  worse, 
in  the  poorer  class  of  dwellings.  Only  those  who  had  had 
official  experience  had  knowledge  of  the  numerous  obstruc- 
tions which  occui'red  in  house  drainage  due  to  foreign 
bodies,  of  which  the  following  were  some  actual  examples  : 
Scrubbing  brushes,  cloths,  flannels,  rags,  cotton  waste,  sticks, 
brickbats,  iron  piping,  part  of  a  lamp,  a  hammer,  &c. 
Under  the  new  interpretation  of  the  law  as  to  private 
drains,  previously  referred  to,  the  cost  of  searching  blocked 
drains,  aiso  the  coat  of  reparation,  now  fell  upon  the  local 
authority.  Such  experiences  induced  the  requirement  of  a 
minimum  diameter  of  6  in.  The  disconnecting  traps  between 
the  sewer  and  the  house  were  also  matters  of  much  trouble, 
on  accotint  of  their  accumulations  of  filth  and  fr-equent 
blockage.  Mr.  Angell  concluded  this  part  of  his  addi'ess  by 
referring  to  Sir  Benjamin  Ward  Richardson's  conception  of 
the  model  city  of  health,  in  which  every  sanitary  detail 
would  be  so  perfect  that  certain  forms  of  disease  coirld  find 
no  possible  home,  aud  wherein  hereditary  disease  would  be 
so  lessened  in  intensity  that  in  the  first  generation  the  maxi- 
mum mortality  of  the  inhabitants  would  be  only  8  per 
1,000,  reduceable  in  succeeding  generations  to  Sir  Edwin 
Chadwick's  estimate  of  a  possible  5  per  1,000,  due  to  healthy 
surroundings  and  the  healthy  offspring  of  healthy  parents. 
But  no  engineer  ever  had,  or  probably  ever  would  have,  the 
opportunity  of  designiirg  such  a  city.  If  some  one  could  be 
commissioned  to  design  and  construct  an  absolutely  new  city, 
with  dwellings,  streets,  drainage,  water  supply,  open  spaces 
and  every  other  sanitary  factor  properly  arranged  aiul  cap- 
,  able  of  extension  with  the  population,  great  results  would  no 
doubt  be  obtained.  But  the  bulk  of  their  populations  lived 
iu  towns  which  had  been  developed  on  an  accidental  and 
irregular  system,  or  rather  absence  of  system,  badly  drained 
and  over-crowded.  Sanitarians  were  frequently  regaided  as 
faddists  and  doctrinaires,  and  they  were  told  that  sanitary 
principles,  if  carried  to  their  logical  conclusion,  would  pi-o- 
hibit  carpets,  tapestry,  curtains,  architectural  mouldings  aud 
reliefs — anythirig,  in  fact,  which  conld  harbour  dust  and  dirt 
in  their  houses  ;  walls  should  be  smooth,  polished  and  without 
angles.  Bnt  there  was  a  happy  medium  in  all  things.  On 
the  other  hand,  small  local  practitioners  took  up  their  sani- 
tary shibboleths  and  dogmatically  ascribed  to  sewers,  gullies 
or  ventilators  illnesses  for  which  they  could  not  otherwise 
account.  Even  those  from  whom  we  should  expect  more 
science  frequently  give  their  dicta  without  taking  the  trouble 
to  investigate,  and  fell  back  upon  the  sewer  as  the  scapegoat. 
Typhoid  and  diphtheria  wore  generally  ascribed  to  sewers 
and  drains,  but  nearly  every  large  outbreak  of  enteric  fever 
had,  upon  careful  scientific  investigation,  been  distinctly 
traced  to  contaminated  milk  or  water,  and  not  infrequently 
to  shell  fish.  Irr  such  cases  less  analytic  scientific  minds 
would  simply  have  denounced  "  the  drains  ;  "  it  was  so  easy. 
Sewage  was  not  quite  tlio  polluting  matter  generally  sup- 
posed ;  there  were  other  sources  of  contamination  besides 
sewer.a,  matter  in  other  foi-ms  which  existed  in  the  air  or  in 
food.  Most  certainly  the  introduction  of  town  drainage  had 
been  followed  by  better  health  and  a  lower  death  rate.  On 
the  Continent  the  death  rate  was  much  higher  than  in 
England. 

TllK  SURVEYOR  AND  HIS  OFFICE. 
Mr.  Angell  next  turned  to  the  subject  of  the  efficiency  of 
the  executive  as  an  important  factor  in  mnnicipal  sanitation. 
The  best  legislation  was  useless  without  proper  administra- 
tion. The  Pirblic  Health  Act  I'equired  that  the  local  author- 
ity should  appoint  "  a  fit  and  proper  person"  to  the  office  of 
surveyor.  The  "surveyor"  was  once  little  better  than  a  road 
foi'eman,  innocent  alike  of  surveying  and  sanitation.  Tha 
office  had  now  developed  into  that  of  an  engineer  entrusted 
with  the  design  and  execution  of  important  and  costly  works, 
and  for  the  most  part  the  public  were  well  served.  Incom- 
petent officers  might  ho  found  serving  parsimonious  authori- 
ties. The  elected  members  who  administered  local  matters 
— would  that  they  were  ^fehcfed  also — should  be  people  of 
average  knowledge  and  good  sense,  advised  by  skilled  officers 
respecting  whose  qualifications  the  public  should  have  some 
guarantee.  The  muiricipal  engineer  should  have  had  a 
liberal  education  to  safeguard  him  against  the  nar-row 
motives  and  influences  by  which  he  was  surrounded.  He 
should  be  something  mor'e  than  a  sanitary  "  expert."  He 
should  have  practical  experience  in  general  engineering.  In 
the  medical  profession  the  specialist  in  any  particular  sub- 
ject has  had  to  satisfy  his  examiners  in  general  professional 
knowledge.  At  present  the  office  of  engineer  was  o])en  to 
any  brass-plate  man,  who  might  obtain  responsible  official 
positions  upon  the  mere  testimonialsor  votes  of  good-natnred 
friends.  It  was  on  record  that  a  bankrupt  linou  draper  was 
set  up  again  in  his  native  place  by  his  neighbours  appoint- 
ing him  as  a  "  fit  and  prt)per  pei-sou  "  to  fill  tlte  office  of 
town  surveyor',  justifying  their  selection  by  the  fact  that  he 
had  been  "  used  to  measuring."  The  Sanitary  institute,  as 
also  the  Association  of  Municipal  Engineers,  had  established 
examinations  to  tost  the  knowledge  of  aspirants  for  public 
sanitary  othces.  Such  examinations  might  not  bo  an  abso- 
lute proof  of  general  fitness,  bnt  he  was  sure,  speaking  as  an 
examiner  of  the  Royal  Institute  of  British  Architects,  of  the 
Association    of    Municipal    Engineers,  and   of   the    Sanitary 
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Institute,  that  they  afforded  prima  facie  evidence  that  candi- 
dates who  satislicd  the  examiners  were  not  more  qiincka, 
and,  in  tlio  ubaenca  of  other  tests,  local  authorities  would  do 
well  to  require  such  certificates  or  diplomas  of  those  whom 
they  appointed.  The  universities  had  now  established  cer- 
tificates and  degrees  in  public  health.  It  slionld  not  bo 
competent  for  anyone  not  holding  a  qualifying  certificate 
from  some  recognised  examining  board  to  present  himself  aa 
a  candidate  for  any  of  the  higher  municipal  offices.  Subject 
to  such  evidence  of  qualification,  local  authorities  might  havi' 
the  selection  and  appointment  of  such  oUicers;  which  ap- 
pointment, subject  to  good  behaviour,  should  bo  as  per- 
manent as  in  the  Civil  Service,  carrying  with  it  superannua- 
tion. 

Ho  had  long  advocated  that  the  skilled  and  responsible 
municipal  service  of  thocountry,  ofEces  created  by  Parliament, 
should  be  allied  to  the  Civil  Service  on  a  system  somewhat 
analogous  to  the  county  sarvoyorshipa  of  Ireland,  which 
should  includo  the  medical  ollicer  and  the  engineer,  extend- 
ing also,  so  far  as  he  acted  independently,  to  the  chief  sani- 
tary inspector — the  town  clerk  could  take  care  of  himself. 
The  executive  sanitary  officers  were  especially  liable  to 
attack,  and  should  be  protected  in  the  efficient  discharge  of 
their  dutii^s.  Those  who  wore  the  shoe  knew  where  it 
pinched.  If  the  duties  were  actively  and  impartially  per- 
formed, they  come  into  acute  contact  with  ignorance  and 
pecuniary  interests,  as  recognised  in  the  report  of  the  Royal 
Sanitary  Commission.  "  Great  (they  said)  is  the  I'is  inertia' 
to  be  overcome,  the  repugnance  to  self-taxation,  the  practical 
distrust  of  science,  and  the  numbers  of  persons  interested  iu 
offending  against  sanitary  laws,  even  among  those  who  must 
constitute  chielly  the  local  authorities  to  enforce  tliem.  In 
another  passage  the  commissioners  advised  that  sanitary 
officers  should  be  able  to  discharge  "  their  duties  without 
fear  of  personal  loss."  Local  authorities  frequently  lacked 
consistency,  and  decided  similar  matters  differently  at  dif- 
ferent times,  iu  accordance  with  their  changeable  humour 
or  the  influences  brought  to  bear  npon  them  by  those  who 
have  axes  to  grind  or  logs  to  roll.  In  the  language  of  the 
Royal  Commission,  officers  "  are  too  dependent  on  their  im- 
mediato  employers  to  be  thoroughly  efiiciont."  The  bnilding 
surveyors  of  the  metropolis  were  required  to  pass  a  statutory 
examination,  they  worked  directly  under  the  Act  of  Parlia- 
ment, enforcing  the  law  through  the  courts  of  the  stipendiary 
magistrates,  and  thus  avoided  the  "  anarchy  of  local  admini- 
stration." Such  officers  were  amenable  to  public  opinion 
exercised  through  the  London  County  Council  uninfluenced 
by  personal  feeling  ami  local  cliques. 

The  county  surveyors  of   Ireland  obtained   their  appoint- 
ments by  competition   in  an  examination   held  by  the  Civil 
Service  Commissioners.     The  subjects  of  examination  covered 
a  wide  field  of  knowledge,  both  theoretical  and  practical.    If 
a  candidate  failed  in  theory  he  was  excluded  from  the  practi- 
cal branch  of  the  examination.     If  he  satisfied  the  examiners 
in  both  branches  ho  had  also  to  show  that  he  had  had  practice 
of  adequate  works.     Health  and  character  were  also  strictly 
inquired  into.  Tlie  examination  included  the  various  branches 
of  mathematics,  natural  philosophy,  geology,  mineralogy  and 
experimental    science,   including   chemistry  and    electricity. 
Most  of  the  county  surveyors  of  Ireland  were  university  men, 
and  they  were  not  subject  to  the  likes  or  dislikes  of  changing 
local  authorities,  bat  to  the  Lord  Lieutenant.     They  also  had 
fixity  of  tenure  and  a  retiring  allowance.     Under  such  condi- 
tions municipal  service  would  have  a  prestige  and  offer  an 
attraction  and  a  career  for  well-qualified  men,  a  service  which 
a  man   might  hold  with   self-respect.     Such  was  an  ideal  of 
■what  the  municipal   service  of  the  country  should   be.     The 
local  authorities  might  select  and  appoint  any  certificated 
candidate,  but  when  appointed  he  should,  as  originally  under 
the  General  Board  of  Health  and  as  at  present  with  Poor  Law 
officers,  during  good   behaviour    have   the   protection    of   a 
higher  power  and  superannuation  when  his  working   days 
were  over.     Public  oflice  at  the  best  was  very  harassing  to  a 
sensitive  and  high-spirited  man,  and  avoided  by  many  of  the 
best  qualified.     Therefore,  unless  sufficient  inducement  were 
offered,  eflioient  service  could  not  be  expected.     .Mr.  Angel  I 
concluded   his  remarks  on  this  subject  by  c|uoting  with  ap- 
proval some  observations  made  by  Sir  Alexander  Binnie,  in 
his  recent  address  as  president  of  the  Association  of  Muni- 
cipal Bnginoors,  as  to  needless  interference  of  local  authori- 
ties with  the  work  of  officials.     Sir  Alexander  had  emphasised 
opinions  to  which  he  (Mr.  Angell)  had  often  given  expression. 
Mr.  .\ngell   then    proceeded  to  enforce  the  trnth,  that  the 
education  of  the  people  was  a  moro  important  factor  than 
either  legislation  or  officialism,  and  then  referred  to  the  work 
of  such   bodies  as  the  Association  of  Municipal  and  County 
Engineers  and  the  Sanitary  Institute.     As  (he  people  wore 
educated  he   looked   forward   to   the  time  when  they  would 
attack  official   apathy  rather   than   official   zeal.     A.  demand 
was  coming  from  the  working  cliisflcs,  formerly  so  apathetic. 
Their  labour  representatives  on   Incal  authorities  were  now 
eager  in    promoting   sanitary  inspection,  perfect    drainage, 
improved   dwellings,   public    baths,  recreation    grounds,  &c. 
Whether  their  action  arose  from  a  new  appreciation  of  sani- 
tation, which  individually  they  had  been  too  apt  to  disregard 
in  their  homes,  or  was  an  outcome  of  the  antagonism  between 
Socialism  and  Landlordism,  the  result  was  to   the  advantage 
of  the  working  classes,  and  it  was  to  be  hoped  they  would 
ntelligently  appreciate  and  protect  theimprovementseffeoted. 


The  tenant  had  duties  as  well  us  the  landlord,  and  cottages 
might  bo  provided  with  the  best  sanitary  appliances  with- 
ont  avail  if  they  wore  carelessly  or  ignorantly  misused  by 
indolent  persons.  If  they  could  not  regenerate  that  class  of 
people,  they  might  at  least  hope  to  indoctrinate  their  children. 
Sanitary  science  might  have  terrors  for  some  people,  but 
its  principles  h.id  been  reduced  to  such  elementary  proposi- 
tions that  thoBo  who  ran  might  read.  It  demanded  only 
common  sense  in  the  application  of  what  should  be  common 
knowledge.  The  conditions  of  health  so  far  as  they  were 
under  our  own  control  should  bo  a  subject  of  the  education 
of  the  people,  the  elements  of  hygiene  should  bo  taught  in 
our  bo.ard  schools  and  our  high  schools,  and  illustrated  by 
practical  object  lessons  supplied  by  landlords. 

The  extension  of  local  government  to  the  whole  country 
by  the  establishment  of  district  and  county  councils  was  u 
most  important  advance  in  national  sanitation.  Every  part 
of  England  and  W;iles  had  come  within  the  cognizance  af  n 
sanitary  authority.  The  hamlet  and  the  village,  so  long 
neglected,  were  now  within  the  purview  of  the  medical  officer, 
the  inspector  and  the  surveyor.  A  striking  indication  of  the 
great  progress  in  various  departments  of  sanitary  work  was 
to  bo  found  in  the  amount  of  loans  sanctioned  to  local 
authorities  for  such  purposes.  The  last  annual  report  of  the 
Loo.ll  Government  Board  (IS'J.'J-OC)  quoted  the  outstanding 
loans  of  the  country  at  the  enormous  figure  of  £221-,15S,;570, 
being  an  increase  in  the  last  twenty-two  years  of  £l.'il,y3S,'J70. 
Such  figures  spoke  for  themselves  as  to  what  had  been  done 
by  local  authorities  for  the  health,  comfort  and  convenience 
of  the  people.  Bnt  much  legislation  was  not  enforced,  and 
much  remained  to  bo  done  in  many  of  our  towns  and  cities, 
and  especially  in  rural  work,  for  most  of  our  villages  were 
still  awaiting  the  hand  of  the  sanitary  engineer.  .Mr.  .\ngell 
concluded  by  expressing  the  conviction  that  we  would  enter 
the  twentieth  century  with  full  knowledge  of  the  sound 
principles  of  sanitary  work  combined  with  the  )>racticnl  ex- 
perience of  the  engineer  and  architect. 

Xext  week  we  shall  continue  with  abstracts  of  the  more 
important  papers  in  the  sections  and  brief  notes  of  the  dis- 
cussions. 


NAVIGATION  OF  THE  UPPER  THAMES. 


We  have  already  given  a  summaiT  of  the  report  prepared 
for  the   Hammersmith  Vestry,  by   Mr.  E.  Pritchard,  .m.i.ce., 
with  regard  to  the  proposal  to  construct  a  new  lock  on  the 
Thames  in  the  neighbourhood  of  Putney,  a  proposal  which 
has  been  mooted  ever  since  the  construction  of  the  Richmond 
lock,  and  theconsequentreduction  in  the  volume  of  water  below 
that  point.     The  increased   vigour  with  which  the   agitation 
has  been  conducted  during  the  past  year  has  resulted  in  the 
foriuatiou  of  an  inllueiitial  committee  representative  of  all 
the  interests  affected  by  the  state  of  the  river,  including  the 
local  authorities  of  Fulham,  Hammersmith,  Chiswick,  Brent- 
ford and  Isleworth  on  the  Middlesex  side,  and  Putney,  Barnes 
and   Mortlakc  on  the  Surrey  side.     So  far  the  Wandsworth 
District  Board  of  Works  has  held  aloof  from  the  combina- 
tion.    Messrs.  Stevenson  &  Borstal,  the  well-known  civil  en- 
gineers, Westminster,  having  also  been   instructed   to  report 
on  the  subject,  have  pointed  out  that  various  changes  had  re- 
sulted in  the  bed  of  the  river,  and  in  all  parts  of  the  Thames 
the  level  of  tho  low  water  liad  been  lowered.     In  the  Wands- 
worth district  these  changes   would  have  the  effect   of  ex- 
posing a  large  area  of  the  foreshore,  and  this  exposure  was 
apparent  more  or  less  all  the  way  up  to  Richmond  lock.     Bnt 
the  construction  of  the  lock  and  weir  at  Richmond  had   im- 
mensely   benefited    tho   district   above    tho    work.      As    to 
whether  another  lock  and  half-tide  woir  should  be  constructed, 
thoy  point  out  that  such  a  construction  at  Wandsworth  would 
affect  a  largo  stretch  of  property,  the  distance  from  Wands- 
worth bridge  to  tho  Richmond  lock  being  a  little  over  9  miles. 
About  one-sixth  of  the  distance  which  would   be  affected  was 
under  the  Wandsworth  Board.     Thoy  consider  that  a  similar 
constrnctiou  t«  that  at  Richmond  would  be  beneficial.     There 
would  be  a  continuotis  stretch  of  water  not  subject  to  strong 
tidal  influence  and  with  the  level  maintained  at  such  a  height 
as  would  enable  both  boating  and  business  traffic  to  bo  carried 
on  with  the  greatest  facility  at  all  states  of  tho   tide.     The 
engineers  point  out   three  alternative  sites  for  the  new  lock 
and  weir — two  above  the  river  Wandle  and  one  below.     They 
submit  that  tho  best  position  above  the  Wandle  would  boat  a 
point  starting  from  tho  osier   beds  and  proceeding  directly 
across  the  river  to  a  position  near  Broom  Honsc  dock.     The 
second  site  above  tho  Wandle  is  just  below  the  )uo|)08«id  now 
recjeation  ground ;  but  this  possesses  tho  disadvantage  that 
it  would  be  necessary  to  "  tie  in  "  to  the  grounds  of  Ilurling- 
ham  House,  and  it  was  possible  there  raigjit   bo  sumo  ijiposi- 
tion    to   it    from    the    members   of   the    Hurlingluini    Club, 
although   it  would  be  a  great  convenience  to  the  members 
to   walk   across   tho   river  directly   fivm    tho    gronnda   and 
to    reach    town    by    tho    .South-Westorn    Railway.       It    is 
pointed  out    that  by   plocing  tho  lock  and    weir  below  tho 
Wandle  a  larger  district  would  bo  brought  under  coniribn- 
tiou  for  the  cost  of  construction  and  maintenance.     The  engi- 
neers having  consulted  with  Messrs.  Ransomo  A'  Rapier,  who 
constructed  tho  Richmond  sluicos. estimate  that  the  work  could 
be  satisfactorily  carried  out,  at  a  cost  not  exceeding  JBISO.OOO. 


404 


THE    SURVEYOR  AND   MUNICIPAL 


[October  8,  189t< 


The  Leeds  Health  Exhabition 

Of  Sanitary  Apparatus,  Appliances,  and  Articles  of  Domestic  Use  and  Economy. 


CONCLUDING    NOTICE. 


We  tliis  week  complete,  as  follows,  our  reference  to  the 
1897  Health  Exhibition  at  Leeds:— 

The  Adams'  Patent  Sewage  Lift  Co.,  of  Leeds,  York  and 
London,  show  as  their  chief  speciality,  their  patent  automatic 
sewage  lifts  in  operation.  The  installation  is  capable  of 
dealing  with  some  72,000  gallons  a  day,  but  as  the  apparatus 
is  invariably  equal  to  from  50  per  cent,  to  80  per  cent, 
greater  power,  about  100,000  gallons  per  day  may  be  raised 
as  shown.  As  erected  at  Leeds  there  are  two  cjlinders,  one 
of  which  is  supposed  to  be  so  placed  within  a  suitable 
chamber  that  it  receives  the  low-level  sewage  to  be  raised. 
Sewage  enters  this  freely,  but  its  retuim  is  prevented  by  a 
back  flap.  A  second  cylinder  (called  the  air  cylinder)  of  the 
same  size  is  connected  to  the  sewage  or  forcing  cylinder  by 
an  air  pipe,  and  it  will  be  apparent  that  if  the  air  from  this 
cylinder  can  be  passed  on  nuder  pressure  to  the  forcing 
cylinder  the  sewage  contained  therein  will  be  ejected,  and 
the  height  at  which  it  will  be  delivered  will  depend  upon  the 
pressure  put  upon  the  air  cylinder.  The  necessary  pressure 
or  head  is  obtained  by  connecting,  either  vertically  or 
obliquely,  to  the  air  cylinder  a  pressure  pijie  by  which  the 
liquid  conlentsof  an  automatic  flush  tank  are  conveyed  thereto. 
If,  then,  the  outgo  pipe  discharging  tlie  sewage  from  the 
forcing  cylinder  is  10  ft.  high,  and  the  pressure  pipe  is  12  ft. 
high,  it  ivill  be  seen  that  the  air  from  the  air  cylinder  is 
transferred  to  the  sewage  or  forcing  cylinder  under  a  pres- 
sure sufficiently  great  to  expel  the  sewage  up  the  10  ft.  dis- 
charge pipe.  After  the  flush  tank,  fed  by  sewage  or  clean 
water,  has  delivered  its  contents  to  the  air  cylinder,  and  the 
air  thus  put  under  pressure  lias  done  its  work,  it;  is  necessary 
to  withdraw  the  water  from  the  air  cylinder  so  that  the 
operation  described  may  be  repeated.  This  is  done  by  means 
of  a  syphon  which  withdraws  the  cylinder's  contents,  thus 
completing  the  cycle  of  operations.  The  action  described  is 
repeated  so  long  as  there  is  liqitid  to  be  raised  and  to  actuate 
the  flusli  tank,  and  whether  sewage  or  clean  water  is  used, 
whether  the  cylinders  are  close  together  or  a  mile  apart,  the 
continuous  and  automatic  working  of  the  ajiparatns  may  be 
relied  upon.  The  sewage  lift  is  used  for  raising  ."iewage  from 
low  to  high  level  by  sewage  itself,  for  raising  sewage  from 
basements  below  the  main  sewer,  and  in  a  multitude  of  ways. 
It  is  costless  in  operation,  requiring  neither  engine  nor  man, 
and  so  entailing  no  maintenance  charges  where  adopted.  It 
has  but  one  valve — a  siinple  flap — and  it  is  unquestionably 
one  of  the  most  interesting  features  of  the  e.xhibition.  The 
same  firm  show  penstocks,  flushing  valves  and  disc  valves,  all 
bearing  distinctive  features  which  deserve  close  attention, 
while  tlie  workmanship  is  certainly  bej'ond  reproach.  Flush- 
ing syphons  are  exhibited  but  not  shown  in  operation,  but  it 
may  be  mentioned  that  statistics  recently  prepared  show  that 
Messrs.  Adams  have  supplied  some  66  per  cent,  of  the  total 
number  used  in  the  schemes  and  townships  from  which  in- 
formation was  asked. 

Practically  on  the  same  stand,  Messrs.  Adams  &  Co.,  sani- 
tary engineers,  of  Leeds  and  York,  have  an  important  exhibit 
of  sanitary  appliances.  The  position  earned  by  this  firm  as 
specialists  in  the  design  and  mauufactnre  of  such  appliances 
is  fully  maintained,  whilst  the  goods  they  show  here  for  rail- 
way station  arid  similar  work  mark  their  successful  efforts  to 
meet  the  requirements  of  jiublic  buildings.  Tliey  show  ranges 
of  ui'inals  fixed  within  a  glazed  brick  screen.  'Their  circular 
back  is  now  too  well  known  to  need  description — the  back 
and  sole  are  in  one  piece  of  highly-glazed  fire-clay,  the  front 
pillars,  capping  and  short  tops  also  being  of  the  same  material, 
of  which  also  the  fluted  floor  tile  is  made.  On  the  reverse 
side  of  the  screen  the  new  patent  "  Adaptus  "  urinal  is  fixed. 
This  is  one  of  the  most  simple  types  of  urinal  3'et  introduced. 
It  is  somewhat  angular  in  form,  and  the  dividing  pillars  ore 
of  such  a  section  that  the  range  is,  as  its  name  implies,  adapt- 
able— that  is,  it  may  be  contracted  or  expanded  at  will  to  fill 
any  desired  space.  The  models  shown  are  placed  over  a 
glazed-ware  floor  cliannel,  but  the  same  urinals  are  made 
with  back  and  sole  in  one  piece  of  ware.  Another  form  shown 
are  the  "  Helios,"  a  range  of  which  is  fixed  up  for  use  in  the 
gentlemen's  lavatory  at  the  exhibition.  This  urinal  is  prac- 
tically an  enlarged  "  Bedford,"  made  sufficiently  wide  to  form 
a  stall  complete,  the  intermediate  piers  being  ol  glazed  ware 
or  marble,  a  waste  pipe  of  glazed  ware  conveying  the  liquid 
to  a  Boor  cliannel,  where  again  the  fluted  sliape  is  used.  The 
"  N.E.R,"  of  wliicli  several  r.anges  have  been  fixed  at  tho  now 
station  at  Leeds,  are,  we  notice,  not  sliown.  Many  forms  of 
closets  are,  however,  exhibited.  The  "Insular  Multiple," 
where  single  special  pans  are  used,  are  flushed  simultaneously 
from  an  automatic  flush  tank.  This  is  really  one  of  the  most 
perfect  and  satisfactory  forms  of  multiple  closet  for  school 
use,  where  the  separation  of  users  is  in  contrast  to  the  earlier 
forms  of  latrines.  Another  closet  shown  is  thn"JOpic,"  an 
embossed  glazed-ware  closet  with  l)ack  skirting  of  glazed  ware, 
and  lift-up  seat  attached  to  the  ware  itself.  The  closet  has 
a  rather  deep  Bkirting  round  it,  and  is  supported  by  a  dwarf 


pilliir  or  pedestal.  A  vertical  connection  is  provided  for  ths 
flush  pipe,  and  tlie  inside  of  the  pan  is  so  formed  that  the 
matter  falls  naturally  towards  the  outlet,  on  which  the  flush 
of  water  is  directed.  This  closet  is  practically  unique  in 
design.  We  gathered  that  Messrs.  Adams  deprecate  the  use 
of  lead  closet  traps,  and  that  they  provide  a  closet  outgo  lead 
coated  externally,  so  that  the  plumber  may  connect  his  soil 
pipe  directly  thereto.  Their  insular  and  syphonic  closets  also 
deserve  favourable  notice.  Messrs.  Adams  &  Co.  show  a 
novel  form  of  combination  closet,  ivhere  a  cistern  placed  at 
the  seat  level  is  discharged  into  the  pan  by  the  raising  rf  a 
bucket  or  scoop  working  on  a  spindle  in  such  away  that  it 
dips  into  the  water  to  be  used  for  flushing,  lifting  it  by  the 
motion  of  a  handle  into  .a  suitable  mouth  or  funnel, which  then 
conveys  the  water  to  the  closet  pan.  By  this  method  the 
whole  body  of  water  used  for  flushing  is  discharged  at  once  and 
a  most  eft'ective  scour  is  obtained.  Many  types  of  this  closet 
are  made,  including  seat  action  for  schools  and  factories  and 
other  purposes.  The  lavatories  .shown  are  all  in  highly-glazed 
earthenware  and  vary  inform  and  quality,  from  those  adapted 
for  board  school  use  to  those  for  club  work  and  domestic  pur- 
poses. The  "  Helios  "  basin  is  shown  by  a  range  of  three  in 
white  glazed  ware.  They  are  cased  by  glazed-ware  pedestals, 
which  at  the  basin  level  ai*e  so  recessed  that  they  receive  its 
ends  into  a  rebate  purposely  provided  to  ensure  stability  and 
to  cover  the  joints  between  basin  and  basin.  In  connection 
with  this  branch  of  work  Messrs.  Adams  show  their  patent 
combined  overflow  and  waste.  This  is  a  novelty  of  great 
piractical  value.  It  is  really  a  telescopic  standing  overflow 
which  when  up  regulates  the  level  of  water  in  the  waste 
basin,  and  when  pushed  down  within  tne  basin  serves  as  the 
lavatoi'y  waste,  thus  secnring  very  simply  the  double  use  and 
dispensing  entirely  with  the  old  type  ovei'flow  and  the  waste 
plug.  Messrs.  Adams  &  Co.  also  show  "  Opaline,''  a  new  slab 
wall-covering  suitable  for  hospital  and  other  work  where 
large  surfaces  are  to  be  treated  with  an  impervious  covering. 
A  good  example  of  this  work  m.ay  be  seen  in  the  new  operat- 
ing-room of  the  Leeds  infirmary,  where  the  firm  have  suc- 
cessfully lined  the  walls  of  three  rooms  with  slabs  varying  in 
size  from  a  few  feet  to  40fr.  Tlie  great  sanitary  advantages 
of  such  treatment  are  olivious.  An  effective  decorative  panel 
in  cover  and  a  few  examides  of  borders,  &c.,  are  also  shown  in 
the  same  material.  We  gathered  that  Messrs.  Adams  never 
exhibit,  nor  did  they  submit  their  ajipliances  to  the  judges 
for  trial  or  in  competition,  and  that  but  for  the  Sanitary 
Institute  having  come  to  Leeds  for  their  congress  we  should 
not  have  had  the  opportunity  of  seeing  the  exhibits  which 
form  the  subject  matter  of  this  notice. 

Jeves'  Sanitary  Compounds  Co.,  Limited,  Cannon-street, 
London,  E.G.,  show  their  non-poisonous  disinfectants,  deodo- 
rant and  germicide,  now  known  the  world  over;  tho  "Formo- 
genic  Autoc'are,"  specially  constructed  for  the  generation  of 
formic  aldehyde  gas  for  aerial  disinfection,  and  an  eft'ective 
automatic  disinfectant  distributor  for  fi.xing  in  water-closet 
tanks.  The  United  Alkali  Co.,  of  Exchange  Buildingp, 
Liverpool,  show  their  "Chloros"  or  hypochlorite  of  soda  solu- 
tion containing  10  per  cent,  by  weight  of  available  chlorine, 
chloride  of  lime  in  various  forais,  and  manganate  of  soda 
specially  adajited  for  the  treatment  of  sewage.  Lawks 
Chemical  Co.,  Limited,  of  Mark-lane,  London,  E.C.,  show 
their  non-poisonous  disinfectants  in  various  forms  and  re- 
ceptacles; and  hard  by  is  the  stall  whereon  Messrs.  E.  Walker 
&  Co.,  of  lleckmondwike,  Yorks.,  display  their  their  now  wf  11- 
known  and  appreciated  "  Health  "  water  pipes. 

Messrs.  Amks,  Cko.sta  &  Co.,  of  Exchange- walk,  Notting- 
ham, are  prominent  exhibitors  with  their  "  Crosta "  patent 
water  guUey,  the  "Ames  &  Crosta"  pipe  joints  and  im- 
iniproved  manhole  cover.  Tho  first  of  these,  the  "  Crosta  " 
galley,  is  now  well  known  throughout  Great  Britain  and 
Ireland,  and  lias  been  awarded  the  highest  award  of  merit 
at  all  exhibitions  where  shown.  Its  chief  points,  we  may 
repeat,  arc  its  perfect  trap  at  all  times  and  tlic  thorough 
manner  in  which  it  intercepts  all  road  detritus.  The  "  Ames 
&  Crosta"  pipe  joints  are  designed  to  dispense  witli  compo- 
sition rings  and  to  secure  a  pi?rfect  watertight  joint  with  a 
true  invert  at  very  little  over  tho  cost  of  ordinary  pipes. 
They  aro  now  being  largely  used,  and  are  spoken  of  in  the 
liighest  terms  by  both  engineers  and  contractors.  The  pipes 
are  made  in  stoneware,  thoroughly  vitrified,  and  glazed  inside 
and  out.  The  saniph?s  shown  are,  we  arc  assured,  taken  from 
o'rdinary  wiu-k,  and  are  certainly  excellent.  The  manhole 
cover  to  which  wo  hnvo  referred  has  just  been  put  upon  the 
market,  and  wo  imagine  it  is  likely  to  be  appreciated.  The 
advantages  claimed  for  it  are  :  It  may  be  used  as  a  ventila- 
ting or  closed  cover  by  simply  hanging  the  dirt  pan  in  tho 
higher  or  lower  rests  or  s^atings  providcil  in  tho  frame  ;  a 
deep  cover  with  reduced  contact  between  cover  and  frame, 
thus  preventing  the  cover  from  corroding  fast  in  the  frame; 
a  special  rim  or  lip  on  the  cover  to  prevent  the  admission  of 
dirt  and  grit  in  the  joint  between  the  cover  and  frame;  and, 
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lastly,  special  construction  giring  a  maximnm  strength  at  a 
minimnm  weight. 

Adjoining  is  the  stall  occnpied  by  Messrs.  Haii,  &  Board- 
man,  Limited,  of  .Swadlincote,  Burton-on-Tront,  who  display 
a  large  aasortment  of  stoneware  pipes,  interceptors,  gullies, 
channels  and  other  specialities  in  salt-{,'lazed  ware.  All  the 
goods  shown  are  well  glazed  and  of  j,'ood  quality  both  in 
material  and  finish. 

Messi-s.  Reynolds  &  Branson, of  Comniorcial-strcct,  Leeds, 
arc  much  in  evidence  at  the  exhibition  with  handsome  show- 
cases of  scientific  appliances  and  with  periodical  practical 
demonstraticpns.  Their  chemical  apjiaratus  for  the  analysis 
of  water,  milk,  air,  &c.,  has  doservedly  been  awarded  a  silver 
medal;  and  .Messrs.  Ja.me.<  .Stott  &  Co.,  of  Vermin  Works, 
Oldham,  have  their  usual  display  of  electric  air-propcllors  or 
ventilators,  revolving  disinfectors  and  lighting  appliances. 

To  the  Leeds  Fireclay  C<>.  we  refer  in  more  detail  in  an 
account  of  visits  to  some  of  tlieir  works  in  Leeds.  Here  it 
need  only  be  said  that  thi'y  have  an  im]>osing  e.\hibit,  places 
of  honour  being  given  at  the  four  corners  of  it  to  tlieir  beauti- 
ful Burmantofts  faience  work.  Hassall's  well-known  patent 
safety  joint,  Simpson's  patent  street  gully,  and  baths  ami 
channels  and  bends.  From  the  list  of  awards  wo  have  pub- 
lished it  will  bo  seen  that  the  cimipany  have  scored  heavily, 
gaining  medals  for  Tiltman's  division  bricks,  glazed  bricks, 
Shoppee's  dovetail  bricks,  vitreous  glazed  terracotta,  white- 
enamelled  fireclay  bath,  without  fittings,  and  white  enamelled 
fire-clay  sink  without  fittings. 

The  "  St.  Bedo  "  disinfectant  is  shown  by  the  IIedwohth 
Barium  Co.,  Limited,  of  St.  Nicholas  Buildings,  Nowcastle- 
on-Tyne  ;  hard  by  are  the  disinfectants  of  Messrs.  F.  C.  Cal- 
VBRT  &  Co.,  of  M.anchcster,  of  Fleming's  Oil  and  Chemical 
Co.,  of  Leadenhall-street,  London,  E.C.,  and  of  the  Sanitas 
Co.,  Limited,  of  Bethnal  Green,  London,  E. 

A  feature  of  the  exhibition  is  the  Model  Hospital  erected 
by  Humphreys,  Limited  (a  specimen  of  the  kind  of  building 
they  undertake  to  erect  and  leave  fit  for  occupation  in  from 
five  to  teu  days),  containing  the  Lawson-Tait  beds  mann- 
factnred  by  George  Gale  &  Sons,  of  Birmingham,  and 
various  hospital  appliances  made  by  Rey-NOLDS  &  Branson,  of 
Leeds. 

The  Loan  Exhibits  include  gentlemen's  lavatory,  lent  by 
Messrs.  Adams  &  Co.;  ladies'  lavatory,  by  Doci.ton  A  Co. ; 
Hassall's  drain  pipes  for  .xuxiliary  drainage,  by  Ingham  &  Co. ; 
specimens  of  old  defective  work,  by  Shanks  &  Co.;  hospital 
and  sick  appliances,  by  RKTNOLris  &  Bran.son:  and  cultiva- 
tions of  bacteria,  by  'The  British  Institcte  of  Preventive 
Medicine. 

In  concluding  our  reference  to  the  exhibits  it  should  be 
noted  that  general  appreciation  was  expressed  of  the  work  of 
Mr.  W.  II.  Knight,  the  curator  of  the  exhibition,  and  of  Mr. 
A.  Thompson,  who  was  responsible  for  a  considerable  share 
of  the  business  arrangements  in  connection  with  it.  The 
arduous  nature  of  their  tusks  did  not  prevent  both  gentlemen 
invariably  extending  conrtcsy  to  exhibitors  and  others  who 
were  necessarily  brought  in  contact  with  them  during  the 
organisation  and  progress  of  the  exhibition. 


after  midnight  and  are  automatically  lighted  by  means  of 
Edmunds's  patent  switch  should  the  are  lamp  go  out.  Private 
consumers  have  their  choice  between  two  scales  of  charges — 
they  may  either  pay  6d.  a  nnit  for  two  hours'  maximum  de- 
mand and  4d.  for  each  unit  additional,  oi  2\d.  a  nnit,  with  an 
additional  fixed  charge  of  Is.  .Id.  a  quarter  for  each  lamp 
demanded.  For  ordinary  and  irregular  consumers  the  former 
scale  is  said  to  be  more  suitable,  while  largo  and  constant 
users  of  current  will  find  tlie  latter  advantageous.  The  total 
cost  of  the  installation  has  amounted  to  about  £-10,000,  which 
the  vestry  has  been  able  to  raise  on  favourable  terms  by  thn 
aid  of  the  London  County  Council.  All  the  buildings  and 
plant  have  been  so  arranged  that  they  can  be  economically 
extended  to  meet  a  largely-increased  demand  in  the  future, 
and  the  mains  have  been  laid  in  such  a  way  as,  it  is  hoped, 
will  obviate  the  necessity  of  again  disturbing  the  streets  for 
many  years. 

The  buildings  have  been  designed  and  superintended  by 
Mr.  11.  Mair,  surveyor  to  the  vestry,  with  Sir.  Bandall  as  clerk 
I  of  works.  Mr.  A.  H.  Proeco  has  designed  and  superintended 
all  the  machinery  and  other  electrical  works,  and  Mr.  Bell  has 
acted  as  resident  engineer,  and  now  takes  charge  of  the 
running  of  the  station.  The  following  is  a  list  of  the 
principal  contractors  and  sub-contractors  for  the  works  : — 
Buildings  and  chimney,  Leslie  it  Co, ;  water  and  tube  boilers, 
Babcock  &  Wilcox,  Limited,  London;  Lancashire  boiler, 
Tetlow  Brothers,  Hollinwood,  Mauchester;  economiser,  E. 
Green  &  Son,  Limited,  Manchester;  feed  pumps,  Worthing- 
ton  Pumping  Engine  Company,  London  ;  condenser,  T.  Led- 
ward  &  Co.,  London  ;  air  pump,  W.  H.  Allen,  Son  &  Co., 
Bedford ;  engines,  .1.  &  11.  McLaren,  Limited,  Leeds ;  day- 
load  engine,  G.  E.  Belliss  &  Co.,  Limited,  Birmingham  ; 
generators,  rectifiers,  switch  board,  Ac,  S.  Z.  do  Ferranti, 
Limited,  London  and  Manchester ;  travelling  crane,  Marshall, 
Fleming  &  Jack,  Motherwell ;  cables,  Callonder's  Cable  and 
Construction  Company,  Limited,  Loudon  ;  sub-station  trans- 
formers, arc  lamp-posts,  Ac,  Siemens  Brotliers  A  Co.,  London 
and  Woolwich  ;  arc  lamps,  Johnson  &  Phillips,  Old  Charlton  ; 
magnesia  pipe-covering,  Uobdell  A  Way,  Crntched  Friars,  E.C 


HAMMERSMITHJLEGTRIC  LIGHTING. 

FORMAL  IN.iUGUfiATION. 

The  new  rannicipal  electric  supply  works  erected  bj-  the 
Hammersmith  A'estry  were  formally  bronchi  into  operation 
on  Thursday  by  Dr.  Collins,  chairman  of  the  London  County 
Council.  In  connection  with  the  event  an  eleetrieal  exhibi- 
bition,  illustrating  mainly  the  applications  of  electrical  power 
to  domestic  nse,  such  as  lighting  and  cooking,  was  organised  in 
the  new  town  hall. 

The  distribution  of  electricity  is  arranged  on  the  high- 
pressure  alternating  current  system.  The  cuiTent  is  gener- 
ated at  the  central  supply  station  in  Fulhani  Palace-road,  at 
a  pressure  of  2,0(K)  volts,  and  distributed  to  six  sub-stations, 
where  it  is  transt'ormcd  to  a  low-pressure  current  of  110  volts. 
There  are  in  all  fourdynamos — three  of  the  Ferranti  disc  type 
and  one  of  Ferranti's  revolving  field  magnet  type.  The  former 
are  each  driven  by  a  vertical  compound  engine  made  by 
Messrs.  Maclaien.  of  Leeds,  the  alternator  being  placed  be- 
tween the  high  and  low  pressure  cylinders.  The  speed  is 
abont  1.50  revolutions  a  nn'oute.  and  each  dynamo  can  light 
4,000  eight-candle  power  lamps.  Steam  is  supplied  by  two 
Babcock  &  Wilcox  water-tube  boilers,  a  type  which  has 
been  chosen  as  being  best  adapieil  to  raise  steam  quickly  in 
case  of  fog  causing  a  sudden  demand  for  current.  The  fourth 
dynamo,  which  can  light  753  eight-candle  power  liimiis,  is 
intended  for  use  in  the  day  time,  and  is  driven  by  a  compound 
engine  made  by  Messrs.  Bellis.  running  at  4.5(1  revolulions  a 
minute,  the  steam  being  provided  by  a  Lancashire  boiler.  The 
e.xciting  current  comes  from  a  small  rontiiiunu  i  eurreni 
dynamo  carried  on  the  main  dynamo  shaft  ;  the  exciters  of 
the  large  alternators  are  driven  by  ropes  from  th  i  governor 
ilrum. 

The  lighting  of  the  main  thoroughfans  is  by  Broekie-Pell  arc 
lamps,  which  are  supplied  with  continuous  current  by  means 
of  three  of  Ferranti's  patent  rectifiers.  The  lamps  are  p'nced 
from  70  yards  to  110 yards  apart,  and  give  about  1,200  candle- 
power  each.     Fixed  on  the  same  standard  are  two  incandes- 

ent  lamps  of  32-candle  power,  which  are  intended  for  use 


PUBLIC  LIBRARY  FOR  ST.  GEORGE-IN-THE-EAST: 


On  Wednesday  of  last  week,  Mr.  C.  T.  Ritchie,  M.P.,  ])resi- 
dent  of  the  Board  of  Trade,  lai<l  the  foundation  stone  of  the 
"  Passmoro  Edwards"  Public  Library,  St.George-in-the-East. 
The  Public  Libraries  Act  was  adopted  by  the  vestry  in  March, 
189B.  Two  months  afterwards  commissioners  were  appointed, 
and  immediately  found  themselves  face  to  face  with  a  serions 
difficulty.  A  penny  rate  would  ocly  produce  about  £800,  and 
as  this  would  barely  suffice  for  the  maintenance  of  a  libi-ary, 
the  question  was  how  to  get  the  money  for  the  fabric.  It 
was  determined  to  apjiroach  Mr.  Passmoro  Edw.ards,  who  at 
once  ofifored  £5,000  for  the  erection  of  the  building  providing 
the  parish  obtained  a  suitable  site  and  paid  for  it.  Gratefully 
and  willingly  the  commissioners  accepted  the  offer  and  lost  no 
time  in  acquiring  a  site  adjoining  the  vestry  hall  in  Cable- 
street. 

The  site,  which  has  a  frontage  of  49  ft.  and  a  depth  of 
96  ft.,  cost  £3,000.  The  building  is  designed  by  Jlr.  Maurice 
B.  Adams,  k.r.i.b.a.,  aud  the  contract  for  the  work  has  been 
given  to  Messrs.  W.  Johnson  &  Co.,  of  ^Vandsworth.  The 
amount  of  the  contract  for  the  building  is  £5,470,  and  in 
addition  to  this  there  will  have  to  be  provided  abont  £700 
for  fittings,  furniture  and  architect's  fees,  and  £800  for  books, 
making  a  total  expenditure,  including  cost  of  site,  of  £10,000. 
At  the  present  time  there  is  a  deficiency  of  £2,100  still  to  be 
raised. 

The  main  feature  of  the  library  is  formed  by  the  unnsually 
large  public  reading-room  located  to  the  rear.  It  is  a  spacious 
apartment  46ft.  square,  and  roofed  by  a  steel  constructed 
dome  filled  in  with  fibrous  plaster  spandrels,  aud  having  a 
lantern  over  for  light  and  ventilation.  The  reference-room 
occupies  the  entire  length  of  the  frontage  on  the  first  floor, 
with  three  largo  oak  oriels,  as  seen  in  the  i)erspective.  The 
plan  shows  the  general  arrangements  on  the  ground  floor. 
The  boys'-room,  23  ft.  6  in.  by  16  ft.  6  in.,  is  to  the  left  of  the 
entrance  hall,  and  the  borrowers'  counter  is  on  the  right,  on 
the  same  side  as  tho  commissioners'. room  and  librarian's 
office.  Filing  and  staff-rooms  are  in  tho  ba.<ement.  and  a 
caretaker's  residence,  with  soparato  entrance  and  staircase, 
is  provided.  The  front  is  in  red  brick,  with  lime  stucco  on 
tho  first  floor ;  the  entrnneo  )>orcli  and  cornice  and  other 
dressings  of  Portland  stone.  The  grouping  of  tho  chimneys 
has  been  contrived  so  as  to  obviate  interfering  with  tho 
return  wall  and  cornice  of  the  vcstrj'  hall,  and  to  nnticipnt«> 
other  limitations  imposed  by  tho  conditions  of  the  site  and 
its  surroumlings.  The  Lonilnn  County  Council  up]>rove<l  the 
plans,  and  the  work  is  now  beiiif;  proceeded  with  by  the  vcslry. 


The  Worshipful  Company  of  Plumbers.— At  the  quarterly 

meeting  «(  the  (  iniri  ol  tli.  W.Tshipful  Company  of  Plumbers, 
held  at  tho  Guildhall  on  2".Uh  September,  .\lderman  Richard 
Hind  was  swoni  into  the  office  of  Matter,  Mr.  Frederick 
Machin  into  that  of  Warden,  and  Mr.  Charles  Hudson  into 
that  of  Renter  Wanlcn  for  tho  ensuing  year. 
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FILTER-PRESSES  FOR  SEWAGE  SLUDCE.     I. 


This  was  the  subject  of  au  interesting  and  instructive  paper 
read  on  Monday  by  Mr.  James  Groll,  before  a  meeting  of  the 
members  of  the  Society  of  Engineers. 

He  said:  In  dealing  witli  the  disposal  of  water-carried 
sewage  in  iirlaud  districts  the  chief  consideration  is  the 
separation  of  the  water  from  the  solids.  On  the  quantity  to 
be  dealt  with  and  the  character  uf  the  district  depend  mainly 
the  most  suitable  method  to  lie  adopted.  Where  sufficient 
land  with  a  suitable  soil  and  subsoil  is  available,  and  the 
situation  favourable  for  irrigation,  the  sewage  is  frequently 
disposed  of  with  advantage  for  this  purpose,  thus  obviating 
the  necessity  for  a  chemical  or  mechanical  process.  "When, 
however,  irrigation  is  not  practicable,  and  precipitation  of 
the  solids  by  means  of  chemicals  is  resorted  to,  the  sewage, 
after  being  chemically  treated,  is  collected  into  tanks  designed 
for  the  purpose  and  allowed  to  settle.  The  clarified  -water  is 
fb-awn  off  by  means  of  Hoatiug  arms  and  valves,  leaving  a 
muddy  deposit  containing  a  large  percentage  of  moisture, 
varying  from  90  to  95  per  cent,  of  its  bulk.  For  reducing  the 
moisture  in  this  residue  to  a  condition  in  wliich  it  can  be 
easily  handled  various  evaporative  methods  have  been  adopted, 
which  consist  of  evaporation  by  exposure  to  the  atmosphere 
or  by  heat  applied.  The  former  in  most  cases  gives  rise  to  a 
nuisance,  by  polluting  the  atmosphere  of  the  sm-rounding 
district,  and  a  large  area  of  ground  is  therefore  required, 
while  the  latter  is  inadmissible  on  account  of  the  expense  it 
entails  in  the  operation.  The  method  most  commonly  adopted 
is  that  of  separating  the  water  from  the  solids  by  an  appa- 
ratus know  as  a  filter-press.  This  machine  is  speedy  and 
cleanly  in  its  operation,  producing  the  solid  matter  in  a 
portable  form,  easily  manipulated,  free  from  offensive  odours, 
and  as  regards  cost  it  compares  favourably  with  any  of  the 
other  methods  in  practical  use. 

Filter-presses  are  also  applicable  to  otlier  industries  where 
it  is  necessary  to  separate  water  from  solids,  as  in  breweries 
and  chemical  works.  This  machine  is  generally  constructed 
of  a  number  of  plates  having  grooves  for  drainage  on  each 
'  face,  communicating  with  an  outlet  at  the  bottom,  and 
having  a  passage  in  the  centre  for  through  communication. 
Tt  is  mounted  on  a  frame,  and  the  diaphragms  are  held  apart 
by  means  of  distance  pieces,  or  rims  cast  on,  thus  forming 
a  cell  between  each  two  plates.  The  surfaces  of  the  dia- 
phragms are  covered  irith  a  filtering  medium,  which  also 
serves  as  a  jointing  material  at  the  rim  when  the  whole  has 
been  forced  together,  and  prevents  the  escape  of  any  of  the 
matter  to  be  operated  upon.  For  closing  the  press  an  appa- 
ratus is  provided  at  one  end,  consisting  of  one  or  more  screws 
acting  on  a  massive  plate,  called  the  head  or  follower.  At 
the  opposite  end  is  an  inlet  valve  and  pipe,  through  which 
the  fluid  to  be  treated  is  introduced  under  pressure,  and  it 
passes  through  the  centre  communication  of  each  plate  and 
is  distributed  throughout  the  press.  As  nothing  introduced 
can  tind  an  exit  without  passing  through  the  filtering  medium, 
on  pressm-e  being  applied  the  water  is  forced  through  the 
cloth  into  the  drainage  grooves,  and  is  discharged  at  the 
outlets  at  the  bottom  of  the  plates.  The  solids,  being  retained, 
accumulate  within  the  press  until  the  cells  are  filled.  When 
this  is  accomplished  the  filtrate  will  have  ceased  to  flow. 
The  press  is  then  opened  for  the  removal  of  the  accumulated 
solids,  which  are  in  the  form  of  a  cake,  varying  in  consistency 
according  to  the  material  treated.  In  the  case  of  sewage 
sliulgo  cake  (where  a  small  proportion  of  lime  has  been  added 
to  the  sludge)  tlie  moisture  varies  from  50  to  60  per  cent. 
Thus  it  follows  that  from  5  to  6  tons  of  wot  sludge  at  90  per 
cent,  are  reduced  to  about  1  ton  of  cake. 

This  class  of  machine  has  now  been  in  use  for  a  number 
of  years,  and  is  of  various  design  in  detail,  according  to  tlie 
character  of  the  work  to  be  performed,  numy  improvements 
having  been  made  which  have  materially  reduced  the  capital 
outlay  and  added  to  its  eHioioncy.  With  slight  modifications 
it  can  be  applied  to  a  variety  of  purposes  ;  in  fact,  before  any 
attempt  was  made  to  adapt  it  to  the  treatment  of  sewage 
sludge  it  had  been  in  successful  operation  in  sugar  refineries, 
oil  works,  breweries,  chemical  and  other  works  for  many 
years.  Tho  press  is  usually  constructed  of  cast  iron  with 
steel  side  bars,  but  in  some  cases  the  plates  are  of  wrought 
iron  or  gun  metal.  Where  metal  chiimlicrs  are  inadmissible, 
such  as  for  tho  filtration  of  substances  acting  chemically  ou 
metal,  wooden  plates  aro  found  very  useful,  although  they 
have  to  be  worked  at  low  pressure.  As  it  is  intended  in  tliis 
paper  to  deal  with  tho  apparatus  as  api)lied  to  the  treatment 
of  sewage  sludge  only,  the  details  of  the  different  ],iresses  and 
plates  in  use  for  otiier  ]iurpo3es  will  not  ho  considered. 

ADAPTATION    FOB    8EWAGK    rURl'OSKS. 

In  adapting  tho  filter  press  for  sewage  ]inrposos  the  chief 
difficulty  has  been  in  designing  a  plate  of  sufficient  strength 
to  withstand  tho  pressure  on  one  side  only,  williout  it  being 
of  excessive  weight  or  thiokness,  such  a  plate  ia  necessary  in 
consequence  of  tho  frequent  stoppages  of  tho  central  passage 
between  tho  chambers  l)y  reason  of  tho  fibrous  matter  con- 
tained in  the  sludge  attaching  itself  to  tho  oilges  of  tho 
passage  and  accumulating  (as  it  readily  does)  until  the 
passage  is  completely  blocked,  I  hue  destroying  the  equilibrium 


of  pressures  on  opposite  sides  of  the  plates,  as  a  pressure  of 
901b.  to  the  s(|uare  inch  is  frequently  used  on  presses  with 
36-in.  plates,  and  the  plates  have  to  be  moved  by  hand 
twice  during  each  operation  of  unloading,  the  impracticability 
of  having  a  plate  of  sntficient  thickness  to  withstand  such  a 
pressure  will  be  readily  understood.  To  guard  against 
breakage  in  such  cases  various  devices  are  in  use,  notably 
that  in  which  a  series  of  bosses  are  cast  on  the  surface  of  the 
plates  at  equal  distances,  which,  when  the  plates  are  in  posi- 
tion, face  to  face  with  each  other,  come  in  contact,  and  form 
a  series  of  stays,  thus  reducing  the  area  of  unsupported  sur- 
face exposed  to  pressure.  Another  method  is  that  of  giving 
the  plate  a  curved  section.  The  convex  side  being  towards 
the  inlet  end  of  the  pres.s,  additional  strength  is  obtained, 
offering  the  necessfu-y  resistance  when  a  blockage  occurs.  In 
presses  of  small  dimensions  the  plates  are  usually  made 
straight  and  unsupported.  In  some  cases  they  are  of 
circular  form,  and  although  obviously  of  greater  strength 
than  square  plates  they  are  somewhat  wasteful  as  regards 
cloth,  seeing  tliat  an  equal  length  must  be  cut  off  the  roll 
for  either  shape.  The  square  plates  give  a  larger  filtering 
surface  than  those  of  the  round  presses,  where  the  diameter 
equals  the  breadth  and  depth  of  the  square.  The  distinctive 
feature  of  the  flush  plate  and  distance  frame  type  is  that  the 
rim  is  flush  with  the  drainage  surface  of  the  diaphragm, 
which  may  be  constructed  either  of  wrought  or  cast-iron. 
The  filtering  medium  usually  employed  with  the  cast  iron 
plate  having  a  drainage  surface  is  jute  or  hemp  canvas.  The 
wrought  iron  plate  not  being  provided  with  a  drainage  surface, 
the  canvas  is  substituted  by  a  thick  mat  of  coir  fibre,  which 
by  the  arrangement  of  its  strands  forms  a  number  of  drain- 
age passages  in  itself,  through  which  the  filtrate  passes  to 
the  outer  edge  of  the  diaphragm,  where  it  is  received  into 
channels  and  conducted  to  the  outlet. 

The  screw-tightening  gear  employed  on  the  smaller  ma- 
chines is  simply  a  powerful  screw  with  a  capstan  wheel  or 
other  leverage  attached,  tho  screw  acting  on  the  centre  of  the 
follower.  For  largo  machines  additional  tightening  gear  is 
necessary  to  obtain  sufficient  pressure  for  making  the  joints 
between  the  chambers  watertight  under  pressure,  and  so 
avoid  the  inconvenient  leaks  and  squirting  which  sometimes 
occur.  One  system  of  opening  gear  in  frequent  use  consists 
of  moving  the  follower  backward  or  forward,  as  required,  by 
means  of  an  air  cylinder  attached  to  the  end  of  the  frame. 
A  screw  on  each  side  rod  is  also  provided,  by  wliich  tho  final 
tightening  is  effected.  Movable  distance  pieces  placed  be- 
tween the  screws  and  the  follower  are  also  provided  to  allow 
the  necessary  space  for  opening. 

The  method  of  introducing  the  fluid  into  the  press  is  a 
matter  of  considerable  importance.  Practically  there  are  but 
two  systems  in  use  for  the  purpose — viz.,  tlie  direct  forcing 
system,  aiul  the  pneumatic  or  air-pressure  system.  Were  it 
not  for  the  practical  difficnlties  that  are  met  with  in  pumping 
a  mixture  containing  large  quantities  of  solids  of  such  a 
character  as  sewage  sludge,  the  dii'ect  pumping  system  would 
undoubtedly  be  tho  more  economical  method,  and  its  sim- 
plicity and  smaller  capital  expenditure  are  points  very 
much  in  its  favoui'.  When  this  method  is  adopted  tho 
motive  power  and  the  capacity  of  tlie  pump  should  be  in 
such  proportions  as  to  be  capable  of  M-orking  at  a  varying 
speed,  and  equally  balanced  w^hen  the  maximum  presain*e 
is  reached,  as  a  large  quantity  of  sludge  is  required  to  be 
forced  into  the  press  at  the  commencement  of  tho  charge, 
and  afterwards  gradually  diminished  as  the  operation  goes 
on.  If  the  motive  power  be  in  excess  of  the  pump  capacity, 
the  pressure  may  rise  and  cause  a  breakdown.  A  relief 
valve  may  be  provided,  but  unless  it  is  occasionally  moved 
it  becomes  set  and  is  not  reliable.  The  success  of  this 
system,  however,  depends  mainlj'  on  the  design  and  sound 
construction  of  the  pump  and  pump  valves  ;  but  if  sufficient 
attention  ho  given  to  screening  the  sewage,  and  also  the 
sludge  before  it  enters  the  pump,  the  choping  and  slip  of 
the  valves,  which  usually  occur,  will  be  greatly  reduced, 
and  a  steady  pressure  will  be  maintained.  The  pumps  em- 
ployeil  are  of  \'arious  t'uniis,  hut  the  one  in  most  common 
use  is  that  of  the  exicrnal  packed  plunger  type,  with  steam 
for  the  motive  power.  Tho  plunger  type  is  preferable  as 
being  .accessible,  and  it  can  be  kept  tight  or  the  packing 
renewed,  whereas  with  the  internal  packed  typo  the  gritty 
substances  rapidly  cul  the  plunger  and  pump  barrel,  and 
excessive  slip  may  bo  going  on  for  a  considerable  time,  as  it 
cannot  be  readily  detected  until  the  pump  fails  to  do  its 
work  or  is  opened  for  insjiection.  When  it  is  considered 
that  the  load  on  the  pump  is  equal  to  a  column  of  water 
200ft.  high,  and  that  the  plungers  rarely  exceed  4  in.  dia- 
meter, the  necessity  for  being  absolutely  tight  is  apparent. 

TUIC    IIHAKK    AND    MU11I.IIKAD    SVSTKM. 

Tho  following  is  a  description  of  the  Drake  and  JInirhead 
forcing  system  as  applied  to  sevoi'al  sewage  works.  It  is 
given  by  the  author,  as  it  presents  se^eral  practical  advan- 
tages of  importance.  Tiie  sludge  from  the  precipitation 
tanks  is  rocoived  into  a  pit  underneath  tho  press  house,  from 
which  it  is  pumped  to  a  high-level   agitating  vat,  where  a 
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small  portion  of  ground  lime  is  added.  From  there  it  is 
forced  direct  into  tlie  presses  by  a  horizontal  engine  of  the 
steam  duplex  type.  This  form  of  engine  readily  adapts  itself 
to  variations  of  pressare,  and  by  the  slide  valve  arrangement 
one  or  other  of  the  ports  mast  always  bo  open.  There  is, 
therefore,  no  dead  point,  and  the  engine  eontinaes  to  work 
until  the  pump  pressure  is  equal  to  that  of  the  steam  cylinder. 
The  steam  cylinders  are  placed  aide  by  side,  and  the  one 
piston  acts  to  give  steam  to  the  other,  causing  a  movement 
similar  to  a  pair  of  engines  couijled  at  right  angles,  bat  with 
a  slight  pause  at  each  end  of  the  stroke,  which  allows  the 
valves  to  seat  without  shock.  For  each  side  two  external 
l)acked  plungers  are  provided,  wliich  are  worked  into  each 
end  of  a  pnmp  cylinder  having  a  central  partition.  The 
plungers  are  connected  together  by  external  rods  in  sncli  a 
niunner  as  to  cause  them  to  work  together  as  one  plunger  ; 
thus  when  one  is  tilling  the  other  is  forcing,  and  the  action  is 
that  of  a  donble-aiting  pump,  and  gives  a  steady  pressure. 
'I  lie  suction  supply,  being  above  the  level  of  the  pump,  assists 
the  pump  oylindor  in  filling,  so  that  the  engine  can  work  at  a 
high  speed  when  required  for  charging.  The  suetidii  and 
delivery  chambers  are  fitted  with  hingod-tlap  valves,  and  an 
arrangement  is  also  provided  for  forcing  them  into  position  in 
the  event  of  any  large  .substances  lodging  on  the  seats.  The 
air-pressing  or  pneumatic  system  consists  of  running  the 
sludge  into  a  vessel  called  a  ram,  which  is  of  sufficient 
si/.e  to  contain  a  charge,  and  is  provided  with  a  dip  jjipe 
reaching  nearly  to  the  bottom.  When  this  vessel  is  charged 
and  the  necessary  valves  shut,  compressed  air  at  from  801b. 
to  100  lb.  pressure  isapplied  to  the  top  of  the  sludge,  forcing 
it  up  the  dip  pipe  into  the  filter.  The  air  may  bo  supplied 
either  direct  from  the  compressor  or  through  the  medium  of 
an  accumulator,  according  to  the  requirements  of  the  case. 
An  air  accumulator  or  receiver  for  storage  is  usually  provided, 
and  the  advantages  of  thisai-e  many  when  a  large  quantity  of 
sludge  has  to  be  dealt  with.  By  this  means  a  filter  with 
Ij  yards  of  cell  space  can  easily  bo  filled,  and  filtration 
commenced  in  about  thirty  seconds,  with  only  a  slight 
variation  in  prcsstu'c,  the  air  compressor  working  at  a  uni- 
form speed.  As  the  pressing  operation  is  nearing  completion 
the  surplus  power  from  the  compressor  is  being  stored  in  the 
receiver  ready  to  be  drawn  upon  again  when  required.  Thus, 
in  comparison  with  the  direct  forcing  system,  not  only 
a  saving  of  time  in  pressing,  but  also  a  saving  in 
labour  is  effected,  much  less  attention  being  required  to  an 
engine  performing  such  work  than  is  necessary  to  an 
hydraulic  pump  working  with  a  varying  load.  The  addition 
of  a  small  quantity  of  fresh  lime  to  the  sludge  immediately 
before  being  forced  into  the  press  greatly  facilitates  the 
solidifying  process.  The  time  taken  to  produce  a  hard  cake 
depends  mainly  on  the  C|uantity  of  lime  used,  but  against 
it  must  be  borne  in  mind  tliat  the  greater  the  quantity  of 
lime  iTsed  the  smaller  the  iiianurial  value  of  the  cake  produced. 
In  the  Native  Guano  Cuiiiiiany'e  process,  commonly  called 
the  A. B.C.  process  of  sewage  treatment,  fiUer-presses  and 
the  pneuuuitic  system  are  employed.  The  object  being  to 
produce  the  sludge  at  the  highest  value  as  a  manure,  the  use 
of  lime  is  entirely  dispensed  with.  The  cake  produced  con- 
tains about  the  usual  percentage  of  moisture,  but  the  time 
taken  in  pressing  is  approximately  twenty-four  hours,  and  a 
much  lai'ger  filtering  area  has  to  be  provided  than  is  neres- 
saiy  where  a  small  quantity  of  lime  has  been  added. 

THK    RICHMOND   PLANT. 

The  pressing  plant  erected  at  the  works  of  the  Richmond 
Main  Sewerage  Board  in  1891  consists  of  a  building  witli  a 
sludge  reservoir  underneath,  three  filter-presses,  two  pairs  of 
forcing  engines,  two  double-acting  lifts  pumps,  one  single- 
acting  air  pump,  two  mixing  tanks,  two  pneumatic  lime 
mixers  and  all  the  necessary  pipes  and  trucks.  The  building 
is  104ft.  by  21ft.,  and  the  sludge  reservoir  64ft.  by  19ft. 
and  capable  of  storing  2,000  tons  of  wet  sludge.  It  is  pro- 
vided with  a  skimmer  haWng  a  perforated  surface  2  ft.  by 
1  ft.  6  in.  and  a  iiinion  aiul  rack  for  adjustment,  and  is  con- 
nected to  a  l-in.  pipe  communicating  with  the  nntreatod 
sludge  chamber.  The  filter-presses  are  liy  S.  11.  Johnson  A 
Co..  and  are  erected  on  a  platform  made  of  H  iron  girders, 
built  in  the  wall  at  one  end  and  supported  on  cast-iron 
pedestals  at  the  other,  covered  with  rough  surface  floor-plates. 
Kach  press  has  a  capacity  for  producing  1  ton  of  jiressed 
cake,  the  total  cell  space  being  30  cubic  feet.  The  plates 
are  of  cast  iron  and  form  thirty  cells,  each  cell  or  chamber 
allowing  the  formation  of  a  cake  34 in.  square  and  IJin.  in 
thickness.  The  drainage  surfaces  of  the  diaphragms  are 
pyramid  jiattern,  that  is,  the  grooves  or  channels  intersect 
one  another  at  right  angles.  At  8  in.  radius  from  the  cent  re 
arf  I'onr  project iims  which  with  their  connti-rparts  form  stays 
throughout  the  press,  all  the  beai-iog  parts  being  maehioe- 
faeed  true  to  each  other. 

The  filtering  medium  is  of  jute  canvas,  out  in  lengths  of 
6  ft.  Cin.  and  having  two  holes  punched.  The  canvas  is 
hung  over  the  plate,  completely  covering  both  surfaces,  and 
the  holes  conform  with  ilie  feed  passage  throngli  the  plate, 
around  which  the  cloth  is  securely  fixed  by  means  of  a  cpnckly- 
closing  brass  union,  which  soonres  the  cloth  efTcctiveiy  liy  a 
quarter  turn.  The  arrnngeraent  for  opening  and  closing 
comprises  a  screw  4  in.  diameter  and  thread  of  hnttivss  sec- 
tion two  and  a  half  to  the  inch,  carried  in  a  screw  bash  Sin. 
long,  and  actuated  by  a  doable-purchase  gear,  consisting  of  a 
helicsl   «pnr  wieel  3fr,  Sir.,  diameter  geared  to  a  7iin. 


pinion  on  a  mandrel,  to  which  is  attached  a  capstan  wheel 

4  ft.  6  in.  diameter,  and  is  of  suflScient  length  to  allow  an 
opening  of  1  ft.  3  in.  for  removal  of  the  cake.  The  two  pair 
of  forcing  engines  ai'e  each  of  the  same  dimensions — i.;., 
two  steam  cyliuders  6in.  diameter,  with  slide  valves  cutting 

05  at  0  ti  of  the  stroke,  and  pumps  4  in.  diameter  and  12-in. 
stroke,  seooi'ed  to  cast-iron  bases,  parallel  to  each  other,  and 
a  Uy-wbeel  4  ft.  6  in.  diameter  weighing  10  cwt.  The  pump 
plungers  are  connected  direct  on  to  the  piston  tail  rods,  and 
are  single  acting,  working  in  stuffing  boxes  6  in.  deep  packed 
with  hemp.  The  suction  and  delivery  of  \*alves  are  circular 
in  form,  the  guide  being  cast  on  the  valre-box  cover,  thus 
giving  a  clear  opening.  On  the  delivery  main  there  is  an 
air  vessel  or  accumulator  4  ft.  4  in.  by  1  ft.  4t  in. 

The  two  horizontal  lift  )iuiijps  are  independent  of  each 
other,  with  steam  cylinder  6  in.  diameter,  and  pump  6 in. 
diameter  by  12-in.  stroke,  secured  to  a  cast-iron  base  plate, 
and  acting  without  rotary  motion.  A  link  gear  attached  to 
the  piston  rod  gives  motion  to  an  auxiliary  slide  valve,  which 
admits  steam  to  the  cylinder  through  the  medium  of  a  piston, 
to  which  the  main  valve  is  attached.  The  pump  plunger, 
working  in  a  cylinder,  is  doable  acting,  and  was  originally 
fitted  with  spring  ring?,  which  have  since  been  replaced  with 
rope  packing.  This  form  of  pump,  although  unsuitabls  for 
high  pressure,  answers  sufficiently  well  at  a  low  lift,  as  in 
the  present  case.  The  pump  valves  are  of  same  pattern  aa 
those  on  the  force  pump.  One  single-acting  air  blower, 
having  a  steam  cylinder  4  in.  diameter  and  8-in.  stroke,  and 
air  cylinder  8-in.  diameter  and  8-in.  stroke,  working  at  low 
pressure,  supplies  Com|)ressed  air  for  mixing  ptuposes.  Two 
pneumatic  lime  mixers  are  2ft.  6  in.  diameter  and  2  ft.  6  in. 
deep,  and  are  worked  in  the  following  manner  :  A  charge  of 
lime  in  lumps  is  placed  on  the  grid  inside  the  vessel,  and  is 
sprinkled  with  sufficient  water  to  slake  it  and  the  cover  of 
the  vessel  shut.  After  the  lapse  of  a  few  minutes  the  valve 
is  opened  and  a  further  quantity  of  water  ran  in  until  the 
lime  is  completely  submerged.  During  the  wetting  process 
a  jet  of  air  from  the  air  pump  is  admitted ;  it  agitates  the 
contents  and  keeps  the  holes  of  the  grid  open.  The  milk  of 
lime  is  then  drawn  oft  by  a  valve,  the  outlet  passage  being 
kept  clear  by  the  action  of  the  air. 

In  1894  additional  pressing  machinery  was  erected,  con- 
sisting of  tliree  filter-presses,  a  duplex  air  compressor,  an  air 
receiver,  two  sludge  rams,  and  all  the  necessary  pipes  for 
pressing  by  air  pressure,  and  a  system  of  pipes  for  ventilating 
the  sludge  reservoir  and  tanks.  The  three  filter-presses  are 
of  the  same  capacity  as  those  put  down  in  1891,  but  they 
differ  somewhat  in  point  of  detail.  In  those  first  put  down 
the  feed  passages  are  3  in.  diameter,  whereas  those  of  the 
latter  presses  are  4 in.  diameter.  This  was  ainmged  as  a 
partial  preventative  to  the  blockage  of  the  feed  ))a8sages,  and 
it  has  been  found  very  valuable  in  that  respect.  The  drainage 
sm-faces  of  the  jilates  are  not  pyramid  pattern  but  simply 
grooved  vertically,  and  the  bevel  edge  at  the  rim  is  carried 
inward  2t  in.,  thus  avoiding  sharp  angles,  and  consequently  the 
excessive  wear  and  tear-  of  the  cloths  which  took  place  in  the 
presses  first  erected,  the  bevel  being  1  in  i.  The  projections 
or  bosses  on  the  surface  of  the  plates  are  also  made  with  an 
easy  taper  for  the  same  purpose.  The  opening  and  closing 
gear  is  also  of  different  design,  and  consists  of  a  4-in.  screw 
working  in  a  screw  bush  8  in.  long,  the  power  for  turning 
being  obtained  from  a  worm  and  worm  wheel  worked  by 
hand  from  a  capstan  wheel  2  ft.  6 in.  diameter.  Although 
this  gear  is  not  more  powerful  or  quicker  in  its  action  than 
the  other,  it  takes  up  less  space,  and  was  adopted  so  as  to 
avoid  altering  the  roof  timbers  of  the  building. 

When  the  additional  plant  was  erected  provision  was  made 
for  removing  the  steam  cylinders  and  ptimp  end  of  one  of  the 
forcing  engines,  and  pro\ndii>g  two  larger  steam  cylinders 
and  two  double-acting  air-compressing  cylinders,  the  other 
parts  of  the  engine  remaining  the  same.  The  steam  cylinders 
are  8  in.  diameter  and  12  in.  stroke,  and  the  air  cylinders 
7  in.  diameter  and  12  in.  stroke,  jacketed  with  water  in  circu- 
lation. The  pistons  are  of  the  buffer  type,  with  springs  so 
as  to  avoid  clearance  at  each  end  of  the  stroke.  The  valve 
boxes  are  cist  on  the  cvliuder  covers  and  are  provided  with  a 
quick  opening  and  closing  arrangement  for  access  to  the 
valves,  which  are  of  aluminium  bronze  and  of  safficient  area 
to  allow  of  a  low  lift.  The  valve  arrangement  is  shown  in 
Fig.  6.  Each  end  of  each  cylinder  is  separately  connected  to 
the  delivery  main,  and  is  provided  with  stop  valves  so  that 
either  end  can  bo  cut  off  and  the  valve  cleaned  or  replaced 
without  stopping  the  engine.  The  cylinders  can  be  worked 
single  acting,  if  desired,  and  by  this  means  a  high  siwed  can 
be  nmintjiinod,  the  whole  amingement  Ix^imr  such  an  to  give 
the  highest  elliciency.  The  air  RU>ragt'  receiver  iw  uiado  of 
4-iu.  mild  steel  plates  rivetled  together.  It  is  4  ft.  6  in.  dia- 
meter and  12  ft.  long  internally,  and  is  provided  with  s  safety 
valve,  pressure  gauge,  and  a  dip  pipe  for  the  removal  of  con- 
densed water.  The  sludge  rums  are  of  cast  ii-on,  with  hemi- 
spherical ends,  and  in  three  pieces,  with  flanged  joints  bolted 
together.  It  is  5ft.  diameter  and  Oft.  6in.  long  iuternally, 
and  is  provided  with  a  6-in.  dip  pipe  and  all  the  necesKary 
valves  and  connections.  All  the  stop  valves  in  connection 
with  the  sludge  main  are  of  the  plunger  type  where  they  can 
bo  applied. 

Before  describing  the  method  of  working  the  foregoing 
plant  it  may  be  desirable  to  mention  that  the  sewage,  before 
teing  treated,  Is  pRssed  thrcngh  three  (creeni  — cYie  of  l-in. 
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and  tTTO  of  4-in.  mesh.  The  chemicals  used  for  precipitation 
are  lime  and  sulphate  of  alnmina.  The  sewage  is  collected 
on  the  continuous  flow  system,  the  tanks  being  cleared  about 
once  in  each  week.  For  this  purpose  a  floating  arm  and 
valve  is  provided,  which  will  only  permit  of  dra-n-ins  the 
■water  down  to  within  4  in.  or  6  in.  of  the  top  of  the  sludge, 
the  whole  of  which  is  swept  into  the  sludge  reservoir  together 
with  the  sludge,  where  the  solids  readily  subside.  The  water 
is  drawn  off  the  top  by  means  of  the  skimmers  already  de- 
scribed, and  is  conveyed  back  to  the  untreated  sewage 
chamber  and  mixed  with  the  crude  sewage  as  it  enters  the 
works.  The  sladge  is  raised  from  the  reservoir  by  the  lift 
pnmps  into  the  mixing  tanks.  Originally  the  snction  pipe  of 
the  lift  pump  was  placed  in  the  centre  of  the  pit,  but  it  was 
fonnd  that  the  supernatant  water  flowed  to  that  point  and 
tilled  up  the  cavity  made  by  the  removal  of  the  sludge,  and 
liad  to  be  pumped  np  and  forced  through  the  presses  before  a 
farther  supply  of  sludge  could  bo  obtained,  causing  a  con- 
siderable delay  in  pressing,  besides  the  extra  wear  and  tear 
of  the  filter  cloths.  To  obviate  this  the  suction  pipe  was 
extended  to  a  point  near  the  end  of  the  pit,  so  tliat  when  the 
puBip  is  at  work  the  water  flows  to  the  suction  pipe  as  before, 
and  is  readily  taken  off  by  the  skimmer,  which  is  situated 
near  that  point.  ^^^ 

ROTHERHAM  SEWERAGE  AND  SEWAGE  DISPOSAL. 


LOCAL  GOVEKNMENT  BOARD. INQUIRY. 

On  Wednesday,  the  29th  tilt.,  Mr.  George  W.  Willeocks, 
M.I.C.E.,  held  an  inquiry,  on  behalf  of  the  Local  Government 
Board,  at  Rotherham,  relative  to  an  application  of  the  town 
council  for  sanction  to  borrow  the  sum  of  £55,269  for  the 
purposes  of  sewerage  and  sewage  disposal.  Among  those 
who  attended  the  inquiry  were  the  following :  Alderman  G. 
Neill,  the  mayor ;  Councillor  VV.  B.  Hirst,  chairman  of  the 
Sevva.ge  AVorks  Committee  ;  Mr.  R.  E.  W.  Berrington,  en- 
gineer of  the  sewage  works  ;  Mr.  G.  Jennings,  borough  sur- 
veyor; and  Mr.  B.  Godfrey,  surveyor  to  the  Rotherham  Rural 
District  Council. 

After  the  usual  formalities  had  been  gone  through,  the  town 
clerk  stated  that  the  population  was  computed  at  slightly 
over  50,000,  and  the  amount  of  balances  of  outstanding  loans 
contracted  under  tlie  Public  Health  Act  was  £110,682.  He 
further  said  that  at  the  present  time  the  sewage  of  the 
borough  flowed  directly  into  the  river  Don.  The  corporation 
had  decided  to  construct  cUsposal  works  for  such  sewage,  and 
they  visited  a  large  number  of  what  were  supposed  to  be 
the  best  schemes  in  the  country.  They  were  of  opinion 
that  the  Wolverhampton  scheme  was  as  good  as  any  they 
had  seen,  and  was  the  best  adapted  for  the  district,  mainly 
on  account  of  the  similarity  of  the  manufaotvires  of  the  two 
places.  The  corporation  accordingly  called  in  Mr.  R.  E.  W. 
Berrington,  the  engineer  of  the  Wolverhampton  scheme,  to 
advise  them  and  make  a  report.  That  gentleman's  plans 
were  now  produced  and  were  the  subject  of  the  incjuiry. 
Acting  upon  Mr.  Berrington's  advice  and  after  careful  con- 
sideration the  corporation  had  entered  into  a  contract.  The 
contract  was  absolute  and  binding,  and  neither  the  corpora- 
tion nor  the  vendor  had  power  to  withdraw  if  the  Local 
Government  Board  sanctioned  the  loan.  The  contract  was 
with  the  Right  Hon.  F.  J.  S.  Foljambe  for  the  purchase  of 
90  a.  Ir.  2  p.  of  freehold]  land,  situate  at  Aldw.^rkc,  for  the 
sum  of  £18,052  10s.  That  did  not  include  any  costs.  The 
land  immediately  adjoined  the  borough  boundary,  was  partly 
in  the  parish  of  Rawmarsh  and  on  the  north  side  of  the 
river  Don.  The  corporation  considered  this  and  other  sites, 
and  the  engineer  advised  them  that  the  one  at  Aldvvarke  was 
undoubtedly  the  best  that  could  be  obtained,  and  not  only 
the  best,  but  a  first-rate  one  for  the  purpose.  Replying  to  a 
question  by  the  inspector,  he  said  the  West  Riding  Rivers 
Board  initiated  proceedings  against  the  corporation  and  ob- 
tained an  order  to  compel  them,  without  delay,  to  take  steps 
to  prevent  the  pollution  by  reason  of  the  sewage  of  the 
river  Don.  The  Court  since  then  having  been  convinced  that 
the  corporation  had  been  and  were  using  honest  endeavours  to 
carry  out  a  disposal  scheme,  liad  rescinded  the  order. 

Mr.  R.  E.  W.  Uerrington,  civil  engineer,  Wolverhampton, 
was  next  called  and  gave  details  of  the  scheme,  producing 
plans,  &u.  It  appeared  the  sewage  would  be  picked  up  at 
four  points,  and  conveyed  to  the  land  at  Aldwarke  for  treat- 
ment. It  was  intended  to  exclude  as  far  as  possible  all  storm 
water,  but  at  present  this  question  did  not  come  in.  At  the 
outfall  works  the  sowage  would  pass  by  gravitation  into  two 
series  of  threo  tanks  of  an  average  depth  of  5  ft.  8  in.  The 
eflluont  would  flow  to  the  filters,  the  filtering  medium  being  coal 
varying  in  size  from  J  in.  to  l  in.  If  the  coal  became  useless 
it  would  afterwards  be  burnt,  subsequently  the  eflhu-nt  would 
then  pass  over  the  laud,  and  would  be  treated  liy  downward 
intermittent  filtration.  He  believed  the  final  ctHuent  would 
bo  such  as  to  satisfy  the  rivers'  board.  The  sludge  would 
pass  to  a  tank  and  would  be  pressed  into  sewage  cakes.  It 
was  not  anticipated  there  would  be  any  difficulty  in  disposing 
of  this  refnse.  Answering  Dr.  Wilson,  medical  otficer  to 
the  West  Riding  Rivers  Board,  witness  said  they  liad  taken 
the  daily  flow  to  bo  dealt  -with  atr  30  gallons  per  head,  which 
would  mean  1,.500,000  gallons  with  the  existing  population. 
Blackburn,  Tliorpo  Heslcy  and  Tcmplcborough  were  not  in- 


cluded in  the    scheme.     There   was   also   no   proposal   with 
regard  to  any  portion  of  the  rural  district. 

Mr.  G.  Jennings,  borough  surveyor,  was  next  called  as  to 
the  existing  drainage  system,  and  Mr.  C.  H.  Moss,  borough 
accountant,  save  evidence  respecting  the  loan  and  the  rates. 
This  concluded  the  inquiry,  and  the  inspector  in  the  course 
of  the  day  visited  the  site  of  the  proposed  outfall  works. 


MAIN  SEWERAGE  OF  8RIGHQUSE,  RASTRICK 
AND  DISTfilGT. 


PURIFICATION  OF  THE  RIVER  CALDER. 
The  mayor  (Mr.  Alderman  Richard  Kershaw)  and  corpora- 
tion of  Brig-house  made  their  annual  inspection  last  week  of 
the  work  the  corporation  have  in  hand  for  intercepting  the 
sewage  of  the  borough  and  surrounding  districts,  and  for 
clarifying  the  sewage  so  as  to  prevent  it  polluting  the  river 
Calder.  About  twenty  members  of  the  council  along  with 
the  engineer  for  the  scheme,  Mr.  A.  M.  Fowler,  m.i.c.k.,  of 
Manchester  and  Westminster,  and  the  contractor,  Mr.  George 
Taylor,  journeyed  on  foot  along  the  line  of  the  part  already 
btiilt  for  about  a  mile  and  a  half.  Twelve  of  the  members 
with  the  engineer  and  the  contractor  walked  through  the 
sewer  for  the  whole  of  this  length  to  examine  the  structure, 
which  is  composed  of  a  brick  sewer  varying  from  5  ft.  to 
5  ft.  6  in.  in  diameter,  and  from  9  ft.  to  luft.  6  in.  in  depth 
below  the  surface.  The  party  after\vards  examined  the  land 
in  coarse  of  formation  for  finally  treating  the  sewage.  It 
may  here  be  said  that  the  system  intended  to  be  applied  is 
to  treat  the  sewage  with  lime  and  sulphate  of  alumina  in 
tanks,  the  efllnent  from  which  will  flow  on  to  and  through 
the  land  (40  acres  having  been  acquired  for  this  purpose), 
intermittently  to  finally  filter  the  sewage  before  being  dis- 
charged into  the  river.  The  main  drainage  when  completed 
will  form  upwards  of  7  miles  of  nutiu  sewers,  and  will  extend 
over  a  populated  area  of  upwards  of  14  square  miles.  The 
total  cost  of  the  work  will  be  about  £110,000,  including  tho 
land  purchase.  The  work  is  of  a  very  formidable  character, 
having  to  pass  underneath  the  river  Calder,  and  involving  the 
construction  of  tunnels  from  40  ft.  to  50  ft.  below  the  surface, 
the  ground  being  of  a  very  treacherotts  nature.  The  work 
has  been  in  hand  some  eighteen  months,  and  has  been  carried 
on  tliua  far  without  accident. 

The  committee,  through  the  mayor,  after  the  inspection 
made  by  the  twelve  gentlemen  who  walked  throngh  the 
sewer,  expressed  to  the  contractor  satisfaction  with  the 
stability  of  the  work  and  the  admirable  manner  in  which  it 
was  being  carried  out. 


WATER  SUPPLY  IN  AUSTRALIA. 

NEW  RESERVOIR  AT  SYDXEY. 

A  new  reservoir  which  is  at  present  in  the  course  of  con- 
struction at  Centennial  Par's,  Sydney,  is  518  ft.  long  and 
320  ft.  wide.  It  is  oblong  in  shape,  with  rounded  ends,  and 
the  walls,  which  are  built  of  double-compressed  brick,  are 
22  ft.  in  height,  and  uf  an  average  thickness  of  7  ft.  The  floor 
is  of  concrete,  and  will  be  rendered  over,  and  the  roof  will 
be  a  series  of  groined  arches  of  coke  concrete,  carried  on 
brick  pillars  .spaced  20  ft.  apart.  There  are  312  of  these 
pill.irs,  each  of  an  a\erage  height  of  22  ft.  The  arches  will 
be  6  in.  in  thickness  at  the  crown  Vi'idening  to  2  ft.  over  the 
piers.  Some  idea  of  the  size  of  the  stractiu'e  may  be  gathered 
from  the  fact  that  it  will  hold  18,000.000  gallons  of  water, 
and  covers  an  area  of  about  10,000  square  yards,  or  3;\  acres, 
in  its  construction;  2,400,000  bricks  will  be  used,  in  addition 
to  15,000  casks  of  cement  and  400  tons  of  iron.  Through  tho 
centre  of  the  reservoir  a  wall  is  being  constructed,  to  enable 
one-half  to  be  cleaned  out  at  a  time  without  interfering  with 
the  supply  of  water.  The  concrete  roof  will  be  covered  over 
with  sand  and  turf  to  tho  level  of  the  ground  on  tho  upper 
side,  and  in  the  centre  a  baud-stand,  60  ft.  in  diameter,  will 
be  erected.  The  concrete  of  which  the  roof  is  to  be  con- 
structed is  a  new  departure  so  far  as  Australia  is  concerned, 
being  composed  of  the  refuse  from  tho  coke  retorts  of  the 
Australian  Gas  Company.  Coke  concrete  has  been  success- 
fully used  here  already,  but  this  is  tho  first  time  that  the 
clinkers  as  well  as  the  coke  have  been  utilised.  At  anoflicial 
inspection  of  tho  works  a  test  was  made  of  a  section  of  one 
of  tho  arches.  The  structure  was  subjected  to  a  weight  of 
12  tons,  and  but  for  ono  of  the  supporting  abutments  carry- 
ing away,  wonid  have  borne  considerably  more  before  it 
<-olIapsed.  This  weight  gave  a  pressure  of  10  cwt.  to  the 
square  inch,  whilo  it  is  expected  that  tho  ordinary  pressure 
on  tho  roof  will   not,  under  any  circuinstauccs,  exceed  2  cwt. 

The  reservoir  wa.s  designed  liy  Mr.  C.  W.  Darlcy,  engineer 
in  chief  to  the  Water  and  Sewerage  Board  of  Sydney,  and  is 
being  carried  out  tnider  his  supervision,  Mr.  D.  V.  Campbell 
being  the  resident  engineer.  The  contract  for  its  construction 
was  lot  for  £.39,000. 


A  New  Thames  Tunnel. — The  Bridges  Committee  of  the 
London  County  Council  have  under  consideration  a  proposal 
for  the  construction  of  a  tunnel  between  Ratcliffeand  Rother- 
hithc,  and  they  hope  to  be  able  to  lay  before  the  council 
shortly  a  practical  scheme  worthy  of  adoption. 
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Law  Notes. 


Edited  by  J.  B.  REIGNIER  COXDER,  11  Old  Jew-ry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court, 


Die  Editor  will  be  pleased  to  anaicer  any  questions  afecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Qtieries  should  be  addressed  to  "  T/ie  Laic  Editor,"  at  the  Offices  of 


QUERIES  AND  REPLIES. 
New  Buii.mNfis:  Deposit  of  Plans  and  Sectioxs  :  Bbkach 
OK  Kv-Laws. — "J.  D.  L."  writes:  Tlie  Model  By-Laws  are  in 
force  in  this  district,  but  the  Public  Health  Acts  Amemhnent 
Act,  1890,  has  not  boon  adopted.  A  has  extended  his  back 
kitchen  M'ithout  depositinj;  plans  and  ^;ections  according  to 
Article  92  of  the  by-laws.    The  accompanying  sketch  (Fig.  1) 


AtTt**.       ft'i.^VK^'Ties* 
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shows  the  property  before  and  after  the  alterations.  It  will 
be  observed  that  the  yard  gully  is  now  inside  the  new  free, 
and  the  light  and  proper  circulation  of  air  obstructed  through 
window  M  to  the  kitchen.  B  (Fig.  2)  has  erected  a  one-storey 
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building  (intended  for  abed-room)  adjoining  his  existing  cottage 
without  depositing  plans  and  sections  under  Article  92  of  the 
by-laws.  There  is  no  daniji  coiirso,  no  provision  for  venlilation 
under  floor,  and  the  ground  is  almost  level  with  eaves  of 
walls  F,  G,  H.     C  (Fig.  3)  has  erected  a  washhonse  adjoining 


his  dwelling  house,  and  a  box-room  ov^r  which  commauicates 
with  the  dwelling  house,  without  de]>ositiiig  plans  under 
.•\rticle  92  of  the  by-laws.  I!y  erecting  tliij  wa>hlion.«a  the 
free  citciilatioii  of  air  under  llie  breakfast -room  floor  (the 
air-brick  in  wall  K  being  blocked  np)  is  ohstnictod.  Can  A, 
I>  and  C  be  stiininoned  for  bicacli  of  the  by-laws  as  having 
erected  new  buildings  or  otherwise  I'' 

Tho  (|ucstton  in  each  of  tlio.sc  caF.es  is  whether  the  nchhtioa  nuioiintn 
to  a  "new  buiUiinp."  'IMiis  is  u  nue^iion  of  fart  for  tho  uin^iRtrnte  t<> 
deciflc.  Tho  reported  cases  arc  i.nt  itll  leconcilnUlo.  Vor  instiiiico,  a 
stable  in  ii  yard  ha\  iii^  been  piiUtMl  down,  and  ic-citctcd  of  t^iiialler 
fiupcrflcial  dinieriMoiis  but  ptunowhnt  higher,  in  uiinthcr  piirt  of  the  wiino 
.vard,  Lho  new  .'•table  wua  hold  to  b.?  a  new  t>viildnip  (//(rA'^n  v.  I'unrr, 
L.  H.,  ch.  9,  p.  .SO),  Hut  in  another  ca"e,  wherean  owner  piiUcd  down  a 
coachhouse  uiul  stable  nttrtohed  t.>  ii  hoiis.'iind  erected  u  buiKlir*;  j  artly 
on  the  old  site  and  partly  on  adjoniinR  land,  this  was  held  not  to  litnt 
new  builduu;  (.S*i«i  v.  SuMttrlaxd  C>rporat-tui,  30  L.J.  [M.  I.'.  ,  aio). 
Lord  ColuriJgu,  in  Jiuua  v.  WtvUi  (Ol  L.  T.  Js.  S.j,  a37i  said  ""The 
question  whether  a  bnildint.'  or  not  bae  been"  dociacd  over  and  over 


The  Scbveyor.  "Where  possible,  copies  of  local  Acts  or  docu- 
ments referred  to  should  be  enclosed.  All  eiplanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only. 


Af^in  to  l>o  a  quebtion  of  fact.    ItisaM.i  :ree.   For  inatance, 

if  a  budding  were  nearly  all  takena--  ,    robailt,  it  clearly 

would  be  a  now  buildiuf?;  on  the  other  ,  ;.■  .  l>-ir  tbat  '■'.    a 

small  additKin  of,  8ay,  a  do^r  the  bui:  : 
a  new  building'.     Hetwoen  these  twi< 

tbou.^andri  of  cases,  and  it  would  tie  ii;::  -i 

each  jianicular  caao  as  to  what  is  or  i.s  tiui  u  i.c-.v  bmidiii;,',  uiid  it  ...  .-t 
he  left  to  tho  discretion  of  each  judge  for  himself  what  is  a  new  b  ..:  1. 
ing."  In  that  case  a  house  was  partly  pulled  down  to  the  ground  ll  -.r. 
and  rebuilt  with  an  additional  storey,  and  this  was  held  to  l>e  a  iiew 
building.  U  seems  to  me  that  in  each  of  the  iustjinceft  mentioned  in 
tho  query  it  would  ho  reasonable  to  hold  that  there  was  a  new  building, 
but  tho  >|uo8tion  being  one  of  fact  and  not  of  law,  the  decision  would  of 
course  depend  upon  the  view  the  magistrate  might  happen  to  take. 


Model  Bv-Law.s  of  the  Local  Govebsment  Boabd  and 
New  Buildings.— "An  Old  Subscriber"  writes:  Plans  of 
three  new  shops  and  living-rooms,  partly  on  tho  sito  of  an 
existing  building  and  partly  occupying  a  back  court,  are  Bub- 
mitted  to  an  urban  district  council  for  their  approval  or 
otherwise.  The  plans  have  been  rejected  (though  not  unani- 
mously by  any  means)  on  the  ground  that  By-Laws  6  and  54 
are  not  complied  with.  The  width  in  front  is  4.5  ft.,  giving 
2,47,5  super,  feet  or  S25  square  feet  per  shop.  Tho  back  of 
buihlinge  will  abut  upon  a  square  or  court,  which  is  irregular 
in  shape,  being  23  ft.  at  widest  and  17  ft.  at  the  narrowest 
place,  giving    an    average  width    of    20  ft.,  and    an    urea  of 
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1,625  super,  feet  or  542  square  feet  to  each  dwelling  exclu- 
sively belonging  thereto.  The  buildings  will  be  40  ft.  high 
from  level  of  back  street  to  half-height  of  roof  (see  By-Law 
54  for  other  definitions).  In  addition  to  actual  air  space 
provided  in  plans  exclusively  belonging  thereto  on  two  sides, 
there  is  a  canal  on  the  third,  with  un  unlimited  space  almost. 
There  is  also  a  yard  iu  front  of  an  inn,  which  affords  still 
more  space,  that  is  not  intended  to  be  built  upon.  Can  these 
plans  be  legally  rejected,  ou  the  technical  point  of  insufficient 
air  space  at  rear,  without  taking  into  consideration  tho  side 
and  rear  space  not  belonging  thereto  exclusively,  but  which 
cannot  bo  enclosed? 

I  do  not  see  how  By-Law  6  is  inf nnged,  but  there  is  undoubtedly  an 
infnngemeut  of  By-La \v  61.  The  prop*.>sed  open  simce  at  the  back  is  not 
only  of  insufficient  width,  but  ii  docs  not  ap|>ear  to  extend  laterally  the 
whole  width  of  the  hmldiugs.  The  fact  of  there  happening  to  be  further 
open  space  by  i-e ason  of  the  canal  and  the  inu  3*ard  does  not,  iu  my 
opinion,  affect  the  question. 


■'Street":  Piblic  Hfalth  Act,  1876,  sics.  4  ani'  It5. — 
"Subscriber"  writes  :  Is  a  footpath  across  fields,  over  which 
the  public  have  from  time  immemorial  had  a  right  of  way.  a 
strn-t  within  the  meaning  of  sec.  3  of  the  Public  Ilcalth  Act, 
1875,  so  as  to  permit  a  sewer  to  be  carried  nnder  it  as  per 
sec.  16  of  that  Act,  and  withont  compinsntion  to  the  land- 
owner? If  so,  within  what  limit  of  width  must  the  sewer  ex- 
cavation be  made:-'  The  tiack  and  its  width  is  in  places  indis- 
tinct lis,  f.tf.,  where  it  i-rosses  :i  furmyarfl. 

,\ccording  to  tho  dcHnition  in  sec.  1  (nol  sec.  :i)  of  tho  riibltc  Health 
Act,  1S75,  tho  Icrnj  "  street"  includesa  footway.  I  am  inclun'd  t.i  think. 


therefore,  that  tho  aiilhority  ha 
laudowncr  or  iwiyiog  hini  c 
path.     .\s,  however,  it  iipi 
tinrt,  and  in  unler  to  a\iii 
Ihe  path  but!  Iweu  strict  I;, 
surveyor  to  rc|H)rt  Ibfl'  !'" 
land,  which,  under  •-.  . 
liorice  to  tho  ow-iier  >t 
tho  iiuestiou  of  the  f<-    i 
owner  would  bo  cntit.od 
"  sustains  any  damage." 


I  tower,  w  11  i 
f-titi'Mi,  u»  la\ 
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ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

VoLuxiARY  Pass  Esamixatiox. 
The  twenty -fourth  voluntary  pass  examination  for  candi- 
dates for  the  "offices  of  engineer  and  surveyor  to  municipal 
corporations  and  district  councils  was  held  at  the  Council 
House,  Birmingham,  on  Friday  and  Saturday,  October  1st 
and  2nd.  Tlie  fii-st  day  was  devoted  to  the  written  portion  of 
the  esamination,  the  greater  part  of  the  second  being  occu- 
pied with  the  lira  voce  jiart  of  the  examination.  Twenty- 
one  candidates  presented  themselves  for  examination.  The 
examiners  were  :  (i.)  For  engineering  as  applied  to  mruiicipal 
work — Edward  Pritchard,  m.i.c.e.,  Birmingham  ;  (ii.)  Build- 
ing construction — A.  M.  Fowler,  m.i.c.e.,  Manchester;  (iii.) 
Sanitary  science — J.  Lemon,  M.i.c  E.,  Southampton  ;  (iv.) 
Municipal  and  local  government  law  as  relating  to  t.ho  ivork 
of  municipal  engineers  and  sm-voyors — J.  T.  Eayrs,  m.i.c.e., 
Birmingham.  Mr.  Pritchard  acted  as  superintending  ex- 
aminer. 


CARLISLE  WATER  SUPPLY. 


UNWORTHY  OF  THE  CITY. 
The  present  water  supply  of  Carlisle  has  been  practically 
condemned  by  a  high  authority.  The  Water  Committee  for 
some  time  have  warned  the  town  council  that  the  supply  was 
inadequate,  and  they  have  had  various  schemes  considered 
by  which  tl:e  need  which  ^vas  experienced  might  be  met.  At 
present  the  water  is  taken  from  the  river  Eden  near  the  town 
and  pumped  into  a  reservoir  at  Harraby  Hill,  whence  it 
gravitates  to  the  houses.  The  schemes  which  have  been  con- 
sidered by  the  committee  and  which  have  been  the  subject  of 
reports  by  their  engineer,  Mr.  iS;e^vton,  are  three  in  number. 
(.)ne  is  a  scheme  to  obtain  a  supply  by  gravitation  from  the 
river  Gent,  about  11  miles  from  the  city,  which  will  yield 
2,.50O,0OO  gallons  daily,  at  a  cost  of  £1 29,.320.  The  second  is 
a  pumping  scheme,  by  which  the  water  would  be  pumped  from 
tlie  river  Eden  near  Cotehouse  Island,  about  10  miles  above 
the  present  intake,  at  a  cost  of  £90,599  if  a  daily  supply  of 
2,500,000  gallons  were  taken,  or  of  £65,989  if  a  supply  of 
1,660,000  gallons  a  day  were  deemed  sufficient.  The  third 
scheme  contemplated  the  extension  and  improvement  of  the 
existing  works  to  vield  a  daily  supply  of  1,650,000  gallons  at 
a  cost  of  £38,679. '  Mr.  Eaton,  of  Sheffield  and  Westminster, 
was  called  in  to  report  upon  these  three  alternative  schemes, 
and  his  report  has  just  been  received.  He  condemns  the  ex- 
isting works  as  altogether  behind  the  requirements  of  the 
present  day  and  utterly  unworthy  of  a  town  of  the  import- 
ance of  Carlisle.  If  the  corporation  really  contemplated  draw- 
ing water  from  the  river  Eden  at  the  existing  pumping  station, 
he  would  recommend  entirely  new  subsiding  reservoirs,  filter- 
beds  and  clear  water  tank,  new  reservoir  and  new  engines,*at 
a  cost  of  £91,000.  He  approved  of  the  Cotehouse  Island 
scheme  set  out  by  Mr.  Newton,  the  cost  of  which  he  estimated 
would  be  rather  less  tlian  that  of  extending  the  present 
works  ;  but  both  the  Cotehouse  Island  scheme  and  the  ex- 
tension of  the  present  works  would  be  more  costly  when  the 
extra  expenses  of  pumping  were  considered  than  the  Gelts- 
dale  scheme,  and  on  the  ground  of  economy,  purity  of  supply, 
and  simplicity  of  working  arrangements,  he  unhesitatingly 
recommended  the  adoption  of  the  scheme  for  the  supply  of 
water  by  gravitation  from  Geltsdale,  which  he  estimated 
could  becarried  out  for  tlie  sum  of  £120,000  by  making  cer- 
tain modifigations  of  the  plans  suggested  by  Mr.  Newton.  It 
is  expected  that  the  report  of  Mr.  Eaton  will  be  laid  before 
the  corporation  at  tlieir  uexc  meeting,  as  Parliamentai-y 
)iowera  will  be  required  if  either  the  Geltsdale  or  Cotehouse 
Islaiul  scheme  should  be  adopted. 


HANOSWORTH  NEW  TECHNICAL  SCHOOL. 


OPENING    OF    CULLEN    WATERWORKS. 


On  Wednesday  of  last  week  the  new  waterworks  for  the 
burgh  of  t'ullen,  Scotland,  were  opened.  At  Foulford  bridge 
a  new  reservoir  has  been  built,  70  ft.  in  length  by  40  ft.  and  a 
ilepth  of  8  ft.  It  is  built  of  cement  concrete,  and  is  capable 
of  containing  130,000  gallons,  it  is  furnished  with  a  waste 
drain  pipe  for  cleaning  out ,  and  a  standing  waste  pipe  for 
overliow.  New  iron  pipes  now  supplant  the  old  pipes,  that 
Irom  the  bin  to  the  new  reservoir  being  4  in.  in  diameter. 
From  tlie  reservoir  to  the  old  cistern  at  A\u'hnigall  the  water 
is  carried  in  a  5-in.  pipe.  The  old  Anchnigall  cistern  will  be 
utilised  for  cleaning  out  purposes,  and  will  be  fdled  when  the 
new  one  requires  to  be  emptied.  Thence  to  Cullen  the  water 
is  conveyed  in  a  5-in.  pipe.  Cullen  will  now  receive  a  supply 
of  57,680  gallons  per  twenty-four  hours,  being  e(inal  to  about 
26  g.allons  per  head  of  the  population.  The  jirosent  supply  is 
barely  22  gallons  per  head  of  the  population.  The  amoant 
of  the  original  contract  was  £718,  and  an  additional  sum  of 
£162  was  expended  in  connection  with  tho  springs. 

Mr.  William  Boveridgo  was  the  coutractor  for  the  work, 
which  has  been  carried  out  in  a  most  satisfactory  manner. 
The  services  of  Messrs.  Eoss  and  Dunbar,  burgh  surveyors, 
and  those  of  Mr.  Alex.  Smith,  architect,  proved  very  valuable. 


FORMAL   OPENING. 

The  new  technical  school,  which  has  just  been  erected  by 
the  Handsworth  Urban  District  Council  in  Gold's  Hill-road 
and  Stafford-road,  was  formally  opened  last  week.  The 
designs  for  the  school,  which  have  cost  £10,500,  have  been 
prepared  by  Mr.  William  Heuman,  f.k.i.b.a.,  the  .style  selected 
being  an  adaptation  of  Renaissance  carried  out  in  brick  with 
stone  facings.  From  tlie  main  entrance  a  porch  leads  to  a 
vestibule  with  a  spacious  hall,  from  which  a  wide  corridor 
branches  east  and  west.  Facing  the  entrance  is  a  wide  stair- 
case flanked  by  marble  and  alabaster  columns.  On  either 
side  of  the  first  flight  of  stairs  is  a  large  cloak-room,  A'C,  and 
under  the  first  half-landing  there  is  a  back  entrance,  as  well 
as  access  to  the  caretaker's  stairs  leading  up  to  his  apartments 
on  the  second  floor.  On  the  east  side  of  the  entrance  hall 
the  following  accommodation  is  provided — vh. :  General  office, 
library  and  committee-room,  two  large  class-rooms  and  the 
science  principal's  room.  On  the  west  side  are  two  smaller 
class-rooms,  for  science  teaching,  the  chemical  laboratory, 
balance  and  preparation  room,  and  a  science  lecture-room. 

Ascending  the  principal  staircase,  which  above  the  half- 
landing  is  divided  into  two  flights,  the  upjjer  hall  is  gained, 
from  which  con'idors  run  east  and  west.  At  the  end  of  the 
east  corridor  is  the  art  principal's  room,  and  two  other  rooms 
for  design  and  for  life  studies.  Next  to  the  life-room  are 
three  rooms  for  antique  and  elementary  drawing,  which  are 
practically  one  room  divided  by  arches  draped  with  curtains. 
At  the  end  of  the  west  corridor  are  the  motlelling  and  casting 
rooms  and  art  lecture-room.  Right  and  left  of  the  main 
staircase,  doors  lead  out  on  to  asphalted  flat  roofs,  where  out- 
door sketching  may  be  practised.  There  is  access  to  each 
floor  from  the  caretaker's  staircase,  with  a  lift  suited  for 
taking  large  casts,  and  there  are  lavatories  at  each  end  of 
the  coiTidor.  Internally  the  rooms  are  plain  in  detail,  with 
the  walls  tinted  in  neutral  greens,  the  object  being  to  provide 
a  suitable  background  for  drawings  and  casts.  The  rooms 
will  be  electrically  lighted,  the  district  council  having  arranged 
for  an  installation  which  will  supply  both  the  school  and 
their  own  offices  adjoining.  The  contract  for  the  buildings 
was,  after  tenders  were  obtained,  placed  in  the  hands  of 
Messrs.  Horton,  of  Brierley  Hill. 


GORSEINQN    WATER    SUPPLY. 

The  Llangyfelacli  Rural  District  Coimcil  recently  decided 
to  refer  a  report,  prepared  by  the  surveyor,  Mr.  Thomas,  on 
the  subject  of  a  water  sujiply  for  the  village  of  Gorseinon,  to 
a  committee  for  report.  Mr.  Thomas  proposes  to  obtain 
water  from  the  Swansea  Corporation,  to  utilise  the  existing 
water  pipes  from  Sketty,  and  to  pnt  down  others  in  the  dis- 
trict. The  council  would  have  to  pump  the  water  from  Sketty 
until  the  Cray  scheme  was  carried  out.  This  would  enable 
them  to  carry  out  the  supply,  and  to  utilise  4,800  yards  of 
existing  water  pipes.  He  estimated  it  would  cost  £2,200. 
By  pumping  the  water  to  Dunvant  it  would  simply  gi-avitate 
down  to  the  other  parts.  Tliey  could  pump  the  water  from 
the  corporation  low-level  .supply  and  get  a  constant  amount. 
It  would  mean  that  by  this  scheme  they  would  be  able  to 
utilise  over  6,000  yards  of  mains  which  they  possessed  at  pre- 
sent. Whenever  the  Cray  scheme  was  available  their  mains 
under  the  proposed  scheme  would  be  available  to  take  that 
over.  Part  of  the  year  they  would  be  able  to  reverse  the  flow 
from  Cwmllwyd  down  to  Sketty.  They  would  only  need  to 
pump  from  the  corporation  mains  when  they  were  short  on 
their  Cwmlhvvd  storage. 


ARBITRATIONS  AND  AWARDS. 

Mr.  John  lleppcr,  of  Leeds,  has  just  issued  his  award  as  to 
the  sum  to  be  paid  by  the  Idle  Urban  District  Council  to  the 
Misses  Crompton  Stanslield,  of  Esholt  Hall,  for  the  land  ad- 
joining the  river  Aire  .it  Buck  Mill.  Thaekley,  which  ha.s 
been  acquired  by  the  district  council  for  their  sewage  outfall 
works.  The  total  are;i  of  the  land  is  14a.  34p.,  being  12a. 
2r.  16p.  of  land  and  la.  2r.  3p.  of  river  bed  aud  goit.  The 
amouut  claimed  by  the  Misses  Stanslield  in  their  notice  v( 
claim  was  £4,000;  but  when  before  the  arbitrators  (see  TuE 
SriiVRYoR,  vol.  vii.,  p.  110)  this  claim  was  reduced  by  them 
to  £3,51-2  10s.,  being  £2t)0  per  acre  for  tho  land  and  £100 
]ier  .acre  for  half  the  river  bed  and  goit,  plus  lOpor  cent,  for 
compulsory  purchase,  tuid  £600  for  the  consequential  damages 
caused  by  the  aevorance  of  this  part  of  the  estate  from  tliat 
adjoining.  It  was  ur?ed  on  behalf  of  the  council  that  the 
price  to  bo  paid  by  them  should  not  exceed  £1,100.  Mr. 
Hepper  has  awarded  the  Misses  Stansfield  £1,906.  This  is 
£1,636  lOs.  less  than  tho  reduced  sum  claimed  by  them  aud 
£806  more  than  the  price  contended  for  by  the  council. 


Munich.— It  has  bei-n  decided  to  spend  £50,000  on  gas- 
works extensions,  and  £405,000  on  the  erection  of  a  municipal 
electric  station  and  snb-stations  to  supply  ctirrent  at  7'2d. 
per  unit  for  lighting  and  2'4d.  per  nnit  for  motor  purposes. 
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Municipal  VIork  in  Progress  and  Projected. 


As  will  be  Been  below,  ihe  LonJou  County  Council  have  re- 
sumed work,  thoagh  no  new  uniiortakings  of  magnitude  have 
yet  been  projected.  I'uither  extousive  projectii  are  being 
mooted — at  Itanle}-,  Leicestcj-,  Wimbledon,  Dundee  and 
Dublin,  for  exaiaplo,  in  connection  with  electric  lighting  and 
tramways.  luformatiou  of  bi^;  undertakings  iu  other  direc- 
tions comes  from  Gloiicostor,  Devonport,  HeVjden  Bridge, 
Coalvilli'.  Hurnlcv,  l':niisf,'iitf,  liroM'lsliiirs  .'ind  liclfast. 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

U  he  London  County  Council  have  bouu  the  last  of  the 
metropolitan  administrative  bodies  to  get  into  harness  again, 
and  when  they  reassenibli'd  on  Tuesday,  after  their  fairly  long 
vacation,  they  found  tliumselvos  face  to  face  with  an  agenda 
paper  extending  to  over  fifty  jjages.  It  consisted,  however, 
almost  entirely  of  administrative  matters,  the  cjiief  of  which 
we  give  below.  There  was  not  much  of  a  contentious  nature, 
and  wliat  there  was  scarcely  comes  within  our  purview.  We 
note,  however,  that  the  council  find  themselves  able  to  reduce 
tho  rate  by  a  farthing,  and  ratepayers  will  no  doubt  be  thank- 
ful for  small  mercies. 

Completed  Loans. — The  Finance  Committee  reported  that 
the  following  loans  had  been  completed :  liattersea  Veatry, 
£1.280  for  machinery  at  workshops;  Hammorsniilh  Vestry, 
£10,135  for  street  improvements;  Islington  Vestry,  £7,000 
and£^10,-150  for  electric  lighting;  Lambeth  Vestry,  £12,000 
for  wood  paving;  Paddingtou  Vestry,  £13,000  for  wood 
paving;  Poplar  District  Board,  £10,000  for  contribution  to 
Isle  of  Dogs  bridges ;  St.  George,  Hanover-square,  Vestry, 
£12,(X)0  for  wood  paving:  Shoreditch  Vestry,  £10,000  for 
erection  of  baths ;  Strand  District  lioard,  £2,100  for  wood 
and  asphalte  paving;  Wandsworth  District  Board,  £0,000  for 
street  improvements;  Wandsworth  District  Board,  £2,100 
for  paving;  Woolwich  Local  Board,  £9,350  for  paving  and 
other  works;  Deptford  Baths  Commissioners,  £7,195  for  erec- 
tion of  baths;  Deptford  Baths  Commissioners,  £2,200  for 
electric  lighting  of  baths;  Wandsworth  Burial  Board,  £15,000 
for  purcha.se  of  land  ;  Central  London  Sick  Asylum  District 
Managers,  £20,000  for  erection  of  asylum ;  and  the  Metropoli- 
tan .\sylums  Board,  £93,-325  for  various  purposes. 

Loans  for  Puhlic  Wurl.s. — On  the  recommendation  of  tho 
Finance  Committee  it  was  decided  to  lend  the  Battersea 
Vestry  £2,5-50,  the  Bermondsey  Vestry  £3,000,  the  Chelsea 
Vestry  £2,850,  and  the  Lee  District  IJoard  £900  for  paving 
works  ;  the  Limeliouso  District  Hoard,  £2,460  for  providing  a 
coroner's  court;  the  Haiiover-sijuare  Vestry,  £2,100  for  the 
purchase  of  a  site  for  a  [larish  depot ;  the  Sonthwark  Vestry, 
£1,560  for  paving  works;  the  .St.  James'  (Westminster) 
Vestry,  £18,000  for  similar  purjjoses;  the  Wandsworth  Dis- 
trict IJoard,  £1,500  for  widening  Ciarrett-lane  ;  the  Lambeth 
Baths  Commissioners,  £10,000  towards  the  cost  of  erecting 
baths  and  wash-houses  ;  and  the  Whitechapol  Baths  Commis- 
sioners, £1,000  for  tho  pur])osc  of  purchasing  the  freehold  of 
part  of  the  site  of  the  baths,  and  £4,200  for  making  alterations. 

Black-wnll  Tunnel. — Tho  Bridges  Committee  reported  that 
the  returns  showed  an  a\'orage  daily  vehicular  traffic  through 
tho  tunnel  of  1,100,  On  Hank  Holiday  64,000  foot  passsengers 
passed  through  the  tunnel,  while  on  Sunday  week  19,000 
passed  through.  The  week-day  average  appeared  to  be  7,000. 
The  committee  reported  that  it  did  not  appear  that  the  traSic 
of  VVoohvich  ferry  had  been  in  any  w.iy  affected  bj'  the  open- 
ing of  t)i6  tunnel, — Mr.  Emden  asked  the  chairman  of  tho 
committee  whether,  in  view  of  the  recent  fatal  accident  in 
the  tunnel,  said  to  be  in  consequence  of  tho  noises  caused  by 
the  traffic,  ho  could  give  tho  committee  an  opportunity  of 
considering  whether  the  granite  pitching  might  be  replaced 
by  wood  paving.— Mr.  Bull,  in  reply,  said  that  tho  connnitteo 
took  the  host  advice  as  to  tho  material  to  be  used  for  paving 
luirpose.s,  but  he  would  take  earo  that  the  committee  should 
again  consider  tho  quoslion.  At  tho  same  time  ho  might  say 
that  the  recent  accident  might  have  h.Tppenedon  the  ordinary 
highway,  becanse.  according  to  the  police  report,  the  man  who 
was  driving  the  van  was  not  quite  sober.  That  fact,  ho  felt 
sure,  was  not  generally  known, 

H(immers7nith  IJriilgr. — Tho  Bridges  Committee  recom- 
mended that  tenders  be  invited  for  the  work  of  painting  the 
under  portion  of  the  jilatforni  of  llanimei-smith  bridge,  as  the 
works  managers  had  declined  to  undertake  tho  work  at  the 
engineer's  estimate.     This  was  agreed  to. 

The  Viclnriu-cinhiinkmeiil. — The  Highways  Committee  re- 
ported that  they  had  accepted  the  lowest  of  tho  following 
tenders  for  the  annual  repair  of  the  Vietoria-embanknieut  : 
Je.s3e  Ellis  &  Co.,  £4,.S97;  L,  Sommerfeld,  £1,998  ;  Rowa  & 
Mitchell,  £5,233;  G.  fl.  Rntty,  Limited,  £5.531;  J.  Mowlem  & 
Co., £5,614;  W.Griffiths,  £5,709;  T.  Adams,  £0,455;  F.  A. 
-laek.soii  A-  Son,  £0,835  ;  and  W.  Wilson,  £8..'>97. — In  answer 
to  questions,  Mr.  llaydon.  the  vice-chairman  of  tho  Highways 
Committee,  said  their  officers  had  strongly  advised  the  council 
to  have  tho  road  repaired  in  transverse  sections.  The  road 
was  now  closed  up  to  Temple-avenue,  but  would  be  opened  in 
ten  tlays'  time.  They  could  not  use  wood  or  asphulte  without 
incurring  a  much  larger  e.\penso. 

New  V»hiclet.—lh9  Public  Control  Committee  submitted  n 


report  recommending  tho  council  to  aatboriee  them  to  spend 
£700  on  the  pmchuse  of  seven  conveyances  for  the  use  of  in- 
spectors of  weights  and  measures- 
Tenders. — Tenders  were  opened  by  the  cbaiimnu  as  follows  : 
For  the  supply  of  iron  hurdles — Bayliss,  Jones  &,  Bayliss  ;  A. 
&.  R.  Currie  ;  W.  Haywood  &  Sons  ;  Hill  <$:  Smith  ;  M.  McVey ; 
F.Morton  A  Co.,  Limited;  E.  J.  Kaybuuld  it  Co.,  Limited; 
Rowell,  Stuart,  Kelmun  &  Co.;  and  tho  Staffordshire  Boll. 
N'ut  and  Fencing  Company,  Limited.  For  the  supply  of  linio 
—  II.  Wallace  &  Co.;  C.  Christopherson  &.  C'o- ;  Hull  iCo.; 
Trechmaiin,  Weekes  A  Co.,  Limited;  W.  Fletcher;  S.  Bib- 
bington  A  Co;  Tolhurst  A  Sons;  Formby's  Cement  Works 
Company,  Limited  ;  Buxton  Lime  Firms  Company,  Limitod  ; 
L.  Sommerfeld;  and  A.  Beall.  For  the  supply  of  proto-sul- 
phale  of  iron— C.  Hof  &Co.j  U,  Wallace  4  Co.;  UigginbotUjm 
A-  Co.;  D.  Matthews;  T.  Herschell,  Jones  A:  Co.;  C.  Chrigtu- 
pherson  &  Co.;  S.  W.  Royse  A  Co.;  and  W.  R.  Renshuw  i  Co. 
For  the  erection  of  u  bund-stand  and  other  works  in  connec- 
tion with  the  Boundary-street  improvement  scheme — R.  A. 
Verbury  &  Sons,  £953;  D.  Gibbs  i  Co.,  £1,084;  and  G, 
Sharpe,  £1,140. — The  Main  Drainage  Committee  reported 
that  on  July  20th  the  council  accepted  the  tender  of  Mr.  John 
Cochrane,  amounting  to  £7,520,  for  the  engines  and  plant  re- 
quired at  the  proposed  new  pumping  station  at  N'orth  Wool- 
wich, and  that  Mr.  Cochrane  had  since  asked  leave  to  in- 
crease his  tender  by  £1,1.50.  The  following  wore  the  tenders 
as  originally  received  :  .John  Cochrane  £7,520;  James  Watt 
&  Co.,  £10,420;  D.  Stewart  &  Co.,  £10,624;  Drysdule  &  Co., 
£11,9-50;  and  Fleming*  Ferguson,  £13,950.  The  committee 
recommended  the  council  to  accept  the  tender  as  amended. 
The  recommendation  was  adopted. 

COURT  OF  COMMON  COUNCIL. 

At;  a  meeting  of  the  Court  of  Common  Council  on  Thurs- 
day the  following  recommendations  were  approved  with 
respect  to  property  in  Fenchurch-street  affected  by  an  im- 
provement of  the  public  way  now  being  made  by  tho  Com- 
missioners of  Sewers:  To  complete  the  purcha.se  from  tho 
commissioners  of  the  freehold  of  tho  surplus  land  forming 
part  of  120  Fenchurch-street,  for  the  sum  of  £1,320 ;  to 
accept  a  surrender  from  the  commissioners  of  tho  lease  of 
121,  122  and  123  Fenchureh-street ;  and  to  let  by  auction  on 
a  building  lease  the  whole  site  of  120,  121,  12.'  and  123  Fen- 
church-street and  of  8  Billiter-square. 

CITY  COMMISSION  OF  SEWERS. 

At  a  meeting  of  the  court,  held  on  Tuesday,  a  memorial 
was  received  from  the  property  owners,  inhabitants  and  others 
interested  in  the  trade  carried  on  in  Thames-street  and  the 
neighbourhood  urging  tho  necessity  of  widening  the  thorough- 
fare between  Fish  Streut-hill  and  Botolph-lane.  Other  peti- 
tions were  also  presented.  The  members  of  tho  various 
deputations  were  eventually  informed  that  their  applications 
would  shortly  receive  the  careful  consideration  of  the  com- 
mission.— In  reference  to  thedispute  which  has  arisen  between 
the  commission  and  the  I'ostmastcr-Generalonthe  subject  of 
the  latter  l.iying  certain  tubes  in  the  City  streets  without 
previously  asking  consent  and  renting  them  to  trading  com- 
panies, the  Streets  Committee  submitted  a  motion  recom- 
mending that  "the  commissioners  adhere  to  their  previous 
decision  in  the  matter — viz.,  that  the  commissioners  do  not 
object  to  the  Post  Office  authorities  opening  the  streets  for 
the  laying  of  underground  telegraph  wires  for  their  own  pur- 
poses, but  that  they  object  to  give  their  sanction  to  wires 
being  laid  for  tho  use  of  the  National  Telephone  Company 
unless  the  telephone  company  are  prepared  to  provide  an  im- 
proved service,  at  a  reduced  cost,  in  accordance  with  the 
evidence  given  on  behalf  of  the  commissioners  to  tho  Select 
Committee  of  the  House  of  Commons  in  1895."  This  was 
almost  unanimously  agreed  to. — It  was  also  decided  to  adjourn 
tho  consideration  of  a  report  of  tho  above  committee  in  re- 
spect to  (ho  disposal  of  dust  and  refuse.  They  suggest  ed  the 
adoption  of  the  system  of  conveying  the  refuse  as  collected 
into  tho  country  by  means  of  Karges,  and  nsked  for  authority 
to  make  all  necessary  arrangements,  with  jxiwer  to  negotiate 
for  tho  acquisition  (.it  a  cost  not  exceeding  £25, -W7)  of  the 
freehold  of  Hornchurch  marshes,  near  Barking  (about  130 
acres),  and  the  RomfortI  canal  atljoining  (about  35  acres)  tin 
condition  that  there  were  no  restrictious  attached  to  either 
property- — The  Finance  and  Im]>rovement  Committee  were 
recptested  to  consider  the  desirability  of  allowing  the  occu- 
pants of  the  artisans*  dwellings  to  have  gug  sn]>plied  to  them 
on  the  ])''nr)V-in-the-sli'i  svsteni- 

VESTRIES  AND   DISTRICT   BOARDS. 

Fulham. —  The  vestry  have,  as  a  result  of  investigations 
made  by  a  special  committoo  appointed  for  the  porpose, 
determined  to  follow  the  system  adopted  by  Shoreditcli  for 
the  disposal  of  refuse  :ind  for  the  gcuoraiion  of  steam  for 
the  electric  lighting  engines-  For  tho  present,  howevar,  pro- 
vision is  only  to  be  made  for  the  destruction  of  one  half  of 
the  refuse  of  the  parish- — The  Finance  Committee  recoiu- 
mended,  at  u  recent  meeting  of  the  vestry,  that  an  applica- 
tion be  made  to  the  London  County  Council  for  the  borrow, 
ing  of  £6,900  for  the  carrying  oat  of  varions  improvements 
in  the  p,->rif  h-     This  reci^mmendsfinn  wn»  adopted. 
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Hackney.— The  Public  Health  Committee  have  prepared 
an  important  report  on  the  pollution  of  the  river  Lea.  Samples 
of  the  river  water  have  been  taken  and  analysed  from  time 
to  time,  and  the  result  of  these  analyses,  which  have  been 
submitted  to  the  vestry,  show  conclusively  that  sewage  con- 
tamination of  the  river  is  going  on  from  some  Boarce  or 
another.  Copies  of  these  analytical  reports  have  been  for- 
warded to  the  Local  Government  Board  the  county  council 
and  the  Lee  Conservancy  Board,  btit,  beyond  fornuil  ackuow- 
ledfmeuts,  the  committee  arc  unaware  of  any  action  being 
taken  to  remedy  the  existing  state  of  things.  As  the  steps 
which  the  vestry  took  when  the  matter  was  so  acute  some 
years  ago  wore  productive  of  very  good  results,  it  is  felt  that 
it  has  again  become  necessary  that  active  steps  shonld  be 
taken  for  dealing  with  what  the  committee  describe  as  "  this 
growing  evil."  The  Limehonse  and  Poplar  Board  of  Works 
have  expressed  their  willingness  to  join  Hackney  in  devising 
some  scheme  for  dealing  effectually  with  this  long-standing 
nnisauce,  and  with  this  object  in  view  a  conference  has  been 
arranged  for  the  13th  inst. 

Haitimei'Smith. — It  was  recently  decided  to  adopt  the 
report  of  a  committee  recommending  that  tenders  be  invited 
for  the  construction  of  an  underground  convenience  beneath 
the  site  of  the  present  urinal  at  the  junction  of  Uxbridge- 
road  with  Goldhawk-road.  The  surveyor's  plan  shows  pro- 
vision for  six  water-closets,  twelve  urinals,  three  basins  in 
the  lavatory,  and  accommodation  for  an  attendant.  The  cost 
of  the  work  is  estim.ated  at  £960. 

Hampstead. — The  vestry  resolved,  at  a  meeting  last  week, 
to  apply  to  the  London  County  Council  for  a  loan  of  £3,000 
to  be  applied  towards  the  ptirchase  of  Fortune  Green,  West 
Hampstead,  as  an  open  space.  The  green,  which  will  be 
laid  out  and  maintained  by  the  vestry,  has  an  area  of  nearly 
4  acres,  aud  will  cost  £8,000.  Of  this  sum  £3,000  will  be 
contributed  by  the  county  council,  a  similar  amount  by  the 
vestrv,  and  £2,000  has  been  raised  by  pnblic  subscriptions. 

LambGth. — Authority  has  been  given  the  surveyor  to  pur- 
chase thirty  loads  of  red  gum,  at  a  price  of  £5  9s.  per  load, 
to  be  laid  down  as  an  experiment  by  way  of  comparison  with 
the-  jarrah  and  black  butt  already  laid. — Owing  to  the  fre- 
quent disturbances  of  Norwood-road  by  various  companies 
for  the  purpose  of  laying  new  mains  and  making  new  con- 
nections to  houses,  the  surface  is  now  in  a  very  bad  condition. 
The  vestry  have  therefore,  on  the  recommendation  of  the 
General  Purposes  Committee,  accepted  the  offer  of  the  tram- 
way company  to  relay  the  rails  from  Heme  Hill  station  to 
Trinity-road  at  once,  and  to  make  alterations  to  some  of  the 
passing  places  in  accordance  with  plans  recently  deposited. 
In  relaying  the  margin  of  3  ft.  outside  the  rails  the  company 
will  make  a  fair  joint  at  improved  levels  by  resetting  the 
granite  and  providing  a  longitudinal  coarse  of  granite  setts 
to  finish  against  a  longitudinal  course  of  wood  blocks. 

Mile  End. — in  reply  to  a  letter  respecting  the  construction 
of  a  tunnel  under  the  river  Thames  between  Ratcliffe  and 
Rothorhithe,  the  clerk  to  the  Loudon  County  Council  has 
stated  that  the  matter  is  now  engaging  the  serious  considera- 
tion of  a  committee,  who  hope  shortly  to  submit  a  scheme  for 
adoption. 

NewingtOn. — It  was  resolved  at  a  recent  vestry  meeting 
to  apply  to  the  London  County  Council  for  a  loan  of  £2,500 
in  order  to  meet  the  cost  of  acquiring  the  proposed  recreation 
ground  in  East-street. 

Paddington. — An  agreement  has  been  made  between  the 
Great  Western  Railway  Company,  the  London  County  Coun- 
cil and  the  vestry  as  to  arrangements  for  reconstructing  and 
widening,  at  a  cost  of  £17,000,  the  railway  bridge  and  the 
approaches  at  Westbourne  Park.  The  thoroughfare  is  to  be 
50ft.  wide  between  the  pavements. 

ROtherhithe. — The  vestry  have  resolved  not  to  consent  to 
the  proposed  application  by  the  County  of  London  and  Brash 
Provincial  Electric  Light  Company  for  a  provisional  order. 

St.  Pancras. — A  report  was  presented  to  the  vestiy,  at  its 
meeting  last  week,  showing  a  gross  proiit  of  £5,063  2s.  8d. 
earned  by  the  Regent's  Park  station  electrical  installation 
daring  the  half-year  ended  the  30th  of  June  last,  and  a 
gross  profit  in  respect  of  the  King's-road  station,  subsequently 
opened,  of  £293  158.  lid.  The  Electricity  Committee  re- 
garded this  as  eminently  satisfactory.  In  the  case  of  the 
Regent's  Park  station  it  represented  an  increase  of  more  th.an 
15  per  cent,  per  annum  over  the  half-year  ended  the  31st  of 
December  last,  whilst  in  the  case  of  the  King's-roa<l  .station 
a  gross  proiit  of  £293  1.5s.  lid.  on  the  six  months  was  earned, 
as  again.st  a  loss  of  £817  2s.  on  la.st  year's  working.  The 
nctt  result  of  the  six  months'  trading  ended  tho  30th  of  Juno 
last,  after  meeting  all  iiaymenls  or  instalments  of  loans  and 
interest,  was  a  profit  on  the  Regent's  Park  station  of 
£2,040  2s.  9d.  and  a  loss  on  King's-road  station  of  £739  15s.  9d., 
to  which  was  added  the  deficit  of  £800  12s.  7d.  at  December 
last,  leaving  a  profit  balance  i-nrriod  forwarrl  on  account  of 
both  stations  of  £499   14s.  5d. 

Wandsworth,  — At  a  meeting  of  the  district  board  of 
wojks  last  week  a  long  discussion  ensued  as  to  the  action 
the  board  shoidd  take  with  regard  to  the  proposal  to  con- 
struct a  lock  and  weir  on  the  Thames  below  Putney  bridge. 
It  was  resolved  to  take  no  part  in  the  forthcoming  conferonco 
which  the  Hammersmith  Vestry  has  called  to  consider  the 


matter,  but  to  inform  them  that  in  the  opinion  of  the  board 
the  question  of  the  erection  of  a  lock  and  weir  in  or  about 
the  neighbourhood  of  Wandsworth  should  be  dealt  with  by 
the  London  County  Council,  and  the  expense  of  the  construc- 
tion borne  by  the  whole  of  the  County  of  London.  A  copy 
of  the  resolution  is  to  be  sent  to  the  county  council. 

PROVINCIAL  AND  GREATER   LONDON 
AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Barnsley. — The  lighting  of  a  private  thoroughfare  was  the 
subject  of  a  somewhat  lengthy  discussion  at  the  last  meeting 
of  the  town  council.  A  committee  recommended  that  a  lamp 
be  placed  in  the  street  in  question,  liut  objection  was  made 
to  this.  It  was  contended  that  the  lighting  bill  for  the  town 
was  already  very  high — over  £2,000 — and  that  the  owner  of 
the  property  should  be  called  on  to  provide  the  light.  The 
town  clerk  explained  that  the  owner  could  be  called  tipon  to 
provide  the  means  of  lighting,  but  they  could  not  compel 
him  to  provide  the  light.  The  discussion  ended  in  the  recom- 
mendation of  the  committee  being  approved. 

Bath. — Local  Government  Board  sanction  has  been  rsr 
ceived  to  a  loan  of  £5,000  required  for  the  purposes  of  wood 
paving. 

Bifmingham. — The  new  corporation  meat  market  and 
slaughter-house  building  is  to  be  opened  on  the  27th  inst.  by 
the  lord  mayor.  Messrs.  Essex  &  Nicol  are  the  architects. 
Tho  building,  which  covers  an  extensive  site  bounded  by 
Bradford-street,  Sherlock-street  East  and  Cheapside,  has  been 
erected  by  Mr.  John  Bowen.  The  elevations  to  the  thorough- 
fares aud  the  water  tower  arc  of  buff  terra-cotta,  with  picked 
red  facings. — At  a  recent  meeting  of  the  Public  Works  Com- 
mittee the  question  of  the  sewers  was  mentioned,  and  the  city 
surveyor,  Mr.  J.  Price,  reported  that  tho  work  of  inspection 
was  making  good  progress.  Contracts  were  entered  into  for 
the  construction  of  the  sewers  in  Greenfield-crescent,  Edg- 
baston,  and  Golden  Hillock-road,  Small  Heath,  and  also  for 
the  construction  of  new  sewers  in  Washwood  Heath-road, 
Alum  Rock-road,  aud  Arden-road,  Sallley. 

Bolton. — At  a  special  meeting  of  the  town  council  ou 
October  27th  a  resolution  will  be  submitted  directing  applica- 
tion being  made  to  tho  Board  of  Trade  for  a  provisional  order 
authorising  the  corj^oration  to  supply  electricity  for  pnblic 
and  private  purposes  in  the  following  townships  which  adjoin 
the  borongh:  Astley  Bridge,  Tnaton,  Horwich,  Heaton, 
Smithills,  Darcy  Lever,  Breightmet,  Lostock,  Deane,  Over 
Hueton,  Tonge,  Middle  Hueton  and  Great  Lever. 

BrighOUSe. — The  town  council  have  appointed  a  committee 
to  consider  the  question  of  electric  lighting  and  dust  de- 
struction. 

Brighton. — It  has  been  resolved  to  apply  to  the  Local 
Government  Board  for  sanction  to  borrow  £3,396  to  defray 
the  balance  of  the  cost  of  constructing  the  public  abattoir 
and  the  buildings  in  connection  with  it. 

Burnley. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  in  reference  to  an  applioatiou  for 
sanction  to  a  loan  of  £13,755  for  the  purchase  of  gas  meters 
for  the  purposes  of  electric  lighting  and  for  tho  carrying  out 
of  a  number  of  street  improvements. 

Cardiff. — The  new  rescr\-oir,  which  lias  just  been  con- 
structed by  the  town  council  at  Taff  Yawr,  was  formally 
opened  by  the  chairman  of  the  Waterworks  Committee  last 
Thursday. 

Carlisle. — A  committee  have  recommended  the  council  to 
accept  the  following  tenders  for  the  supply  of  plant  for 
electric  lighting  ])urposes;  Engines  and  dynamos — Siemens 
Brothers  &  Co.,  £8.391 ;  tnaina — Callender's  Cable  Company, 
£3,767;  boilers— (Jldham  Boiler  Works  Company,  £1,600"; 
switchboard  and  motor  dynamos — Electric  Construction  Com- 
pany, £1,318;  accumulators — Chloride  Electrical  Storage 
Syndicate,  £6.10 ;  arc  lamps— Crompton  &  Co.,  £203. 

Carmarthen. — A  public  meeting  of  the  ratepayers  was 
held  recently  to  consider  tho  resolution  of  the  town  council  to 
promote  a  special  Act  of  P.irliament  in  connection  witli  the 
proposed  rock  and  fountain  gravitation  scheme.  The  town 
clerk  said  it  was  estimated  that  the  new  scheme  woidd  cost 
£18,000.  Tlie  scheme  would  pro\ide  for  a  storage  of 
15,000,000  gallons  and  a  daily  supply  of  24  gallons  per  head 
to  10,000  inliabitants.  It  was  unaniuiously  decided  to  support 
the  resolution  of  the  council. 

Chichester. — The  Finance  Committee  have  recommended 
the  city  council  to  consider  (with  a  view  to  improving)  the 
present  organisatiim  and  means  at  their  disposal  for  dealing 
with  lire. 

Devonport. — At  an  adjourned  meeting  of  the  corporation, 
held  last  Thursday,  it  was  unanimously  decided  to  adopt  a 
scheme  with  reference  to  the  insanitary  areas  adjoining 
James-street  and  at  the  back  of  Morice-square.  The  esti- 
mated cost  of  purchasing  lands  and  buildings  is  £14,.50O.  and 
that  of  erecting  new  sanitary  buildings  and  paving  the  sur- 
rounding courts  and  streets,  £20,210,  making  a  grand  total 
of  £34,710.  Instructions  have  beeu  given  for  tho  necessTry 
application  to  be  made  to  the  Local  Government  Board  for 
sanction  to  a  loan  for  the  execution  of  the  scheme. 
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Doroheater.— An  inquiry  was  held  at  the  Guildhall  on 
Tuesday,  Suiitoniber  2Stli,  by  Colonel  J.  T.  Miirsli,  K.K.,  in 
reference  to  iiii  appliciition  of  the  town  council  for  sanc- 
tion to  borrow  the  sum  of  i;2,000  for  works  of  stroot  iniprovo- 
mont.  The  principal  imi)roveinent  coiileniplated  is  tho 
widening  of  South-street,  which  is  being  carried  out  by  in- 
stalments, as  opportunity  offers  for  acquiring  or  sotting  buck 
premises.  Tlie  other  im])rovenients  comprised  in  tho  scheme 
are  tho  widening  of  Trinity-street  (central  portion),  tho  im- 
provement of  St.  Miiriin's-road  (east  end)  by  renioving  trees 
anil  banks  and  forming  kcrbud  footways  on  eitlier  side,  and 
the  widening  of  Icen-way  and  constructing  new  boundary  walls, 
flvidencewas  given  in  support  of  the  application  by  the  town 
clerk,  Mr.  II.  Synionds,  and  the  details  of  the  proposed  works 
were  explained  by  tho  borough  surveyor,  Mr.  ti.  J.  Hunt. 
There  was  no  opposition,  and  after  the  inquiry  the  inspector 
visited  tho  site  of  the  several  works  with  the  borough  sur- 
veyor. 

Eastbourne. — A  Local  (iovernmeut  Board  inquiry  has  been 
held  in  respect  to  an  application  for  sanction  to  a  loan  of 
£-l,li25  fcir  the  eri;etion  of  a  modtd  lodging  house  on  a  site  in 
East-street.  The  ]u-oposed  buililing  woulil  aeconiniuilate  lifty- 
si.'C  males  and  twenty-one  females. — .Vn  applii'aticjn  of  tho 
town  council  for  permission  to  borrow  £3, .000  for  the  purchase 
of  certain  jjroperty  in  Sussex  (lardens  has  also  formed  the 
subject  of  an  inquiry.  There  lias  been  no  opposition  offered 
to  an  application  for  sanction  to  borrow  £4.50  for  the  im- 
provement of  Couipton  Placi^road  and  £100  for  the  improve- 
ment of  Avenue-road,  and  an  inquiry  has  been  held. — Another 
inquiry  has  also  been  held  into  an  application  for  sanction  to 
a  loan  of  £1,120  for  an  underground  lavatory  in  the  vicinity 
of  the  jiier  gates. 

EOOleS. — The  corporation  have  received  sanction  from  the 
Local  (jovernment  Board  to  borrow  £11,408  for  the  purpose 
of  an  installation  of  the  electric  light. 

Exeter. — A  letter  has  been  received  from  the  Local  Govern- 
ment Boiud  stating  that  thev  would  hold  an  inquiry  into  the 
application  of  the  council  for  sanction  to  a  loan  of  £40,000  for 
purposes  of  sewerage  and  sewage  disposal  on  being  advised 
that  personal  evidence  would  be  offered  at  the  inquiry  by 
witnesses  who  had  carried  out  the  several  experiments  in 
relation  to  the  puritication  of  the  sewage,  and  giving  an  in- 
dication of  the  points  as  to  which  evidence  was  required. 
Instructions  have  now  been  given  for  further  e-vpert  witncasos 
to  be  engaged  as  required  by  the  Board. 

Falmouth. — An  espcriment  is  being  made  by  the  corjiora. 
tiou  with  incandescent  gas  burners. 

Gloucester. — The  town  council  have  decided  to  make  an 
application  for  sanction  to  a  loan  of  £(>,750  for  street  im- 
provements, £3,500  for  the  erection  of  an  infectious  diseases 
hospital,  £2,480  for  works  of  sewerage,  and  £1,383  for  the 
purposes  of  water  supply. 

Hanley. — Local  Government  Hoard  sanction  has  been  re- 
ceived to  a  loan  of  £14,880  for  the  purposes  of  electric 
lighting.  In  their  letter  tho  board  have  stated  that  they 
have  excluded  the  sum  of  £120  from  their  sanction  re- 
quired for  motors. — It  was  decided  at  a  recent  meeting  to 
confirm  a  recommendation  from  the  borough  and  electrical 
engineers  that  the  maximum  demand  system  of  charging  for 
electric  energy  be  adopted. 

Hartlepool. — It  is  understood  that  the  negotiations  be- 
tween the  corporation  and  the  North-Eastern  Railway  Com- 
pany, which  have  been  in  progress  for  a  considerable  time, 
for  tho  purchase  of  a  quantity  of  old  property  at  the  lower 
end  of  High-street,  adjacent  to  the  Victoria  dock,  have  been 
completed.  The  company,  who  wish  to  provide  additional 
dock  and  quay  spac^e,  have  agreed  to  pay  £10,000  for  tho 
property. 

Hastings. — The  town  council  have  adopted  the  report  of  a 

committee  which  recommended  the  reconstruction  of  a  groyne 
immediately  to  the  eastward  of  St.  Leonard's  jiier,  at' an 
estimated  cost  of  £904.  An  application  will  shortly  be  made 
for  sanction  to  borrow  the  necessary  money. 

Hull.— Tho  New  Streets  Committee  recently  had  a  discus- 
sion with  reference  to  the  displacement  of  artisans'  dwellings 
in  the  area  proposed  to  be  taken  in  for  the  improvement  of 
Savilo-street.  Acconling  to  the  borough  surveyor's  statement 
there  are  about  700  working  men's  houses.  Many  are  un- 
occupied. The  committee,  in  view  of  tho  displacement  which 
woulil  take  jilace,  considered  it  advisable  to  instruct  the  sub- 
committee to  nu'et  and  obtain  a  report  of  all  the  facts  from 
the  borough  engineer,  to  be  submitted  to  the  tieneral  Com- 
mittee, after  which  steps  will  be  taken  to  obtain  the  views  of 
the  Local  Government  Board  on  the  snbject. 

Kelg^hley.— On  the    reeommendaticui  of  the   Waterworks 

Committee  the  conncil  ut  their  last  meeting  decided  to 
apply  to  Parliament  for  powers  to  modify,  alter  and  extend 
the  Sladen,  or  low-level,  water  scheme  as  they  may  think 
odWsable  and  as  may  bo  determined  upon  before  the  time  of 
the  deposit  of  Parliamentary  plans,  and  to  eitend  the  time 
for  the  completion  of  the  scheme  and  of  tho  conduit  between 
the  Sladen  valley  and  Lees.  An  application  will  also  be 
made  for  authority  to  acquire  the  freehold  of  the  Ilighlield 
reservoir  and  the  works  connected  therewith. 

Lancaster. — At  a  recent  meeting  of  the  town  council  it 


was  reported  that  the  last  piece  of  land  required  for  the  con- 
struction of  the  Blea  Tarn  reservoir  had  been  aciiuired. 

Leicester. — Colonel  \V.  L.  Coke,  an  inspector  of  the  Local 
Government  Board,  held  an  inquiry  last  week  into  the  town 
council's  application  for  [lower  to  borrow  £30,200  for  a  new 
public  park,  £33,719  for  tho  extension  of  tho  electric  lighting 
plant,  anil  £1,2(X)  for  a  branch  free  library. 

MiddletOfl. — The  new  and  modern  sewage  works  of  the 
corporation  were  publicly  opened  on  tho  30th  nil.  by  the 
mayor.  The  population  is  24,000,  but  the  sewers  have  been 
desigoeil  of  such  a  capacity  as  to  be  able  to  cope  with  tho 
popidation  of  thirty  years  hence.  The  system  of  pnrilication 
at  the  outfall  is  that  known  as  the  "  Internatiunal,''  the  sew- 
age being  lirst  precipitated  by  fcrozone  in  circular  precipita- 
tion tanks,  from  which  tho  sludge  is  aulomatically  removed 
by  means  of  the  Candy  patent  apparatus,  and  is  afterwards 
pressed  and  sold  to  farmers  .as  manure.  From  the  tanks  the 
sewage  Hows  on  to  clarifiers,  anci  thence  through  polarite 
filters,  from  which  it  is  slid  to  emereo  a  pure  and  clear  effla- 
ont.  The  engineers  for  tho  drainage  and  outfall  works  were 
Messrs.  llinriill  A  Murphy,  of  Manihester  and  Bolton. 

Peterborough.— At  the  last  monthly  meeting  of  the  city 
council  a  report  of  the  Sanitary  Committee,  that  the  amended 
plana  of  the  borongh  surveyor  for  the  pro|K)8ed  isolation  hos- 
pital be  adopted  and  submitted  to  tho  Local  Government 
Board  for  their  approval,  was  adopted. 

Ramsgate.— Mr.  Walter  A.  Ducat  held  an  inijuiry,  on 
behalf  of  the  Local  Government  Board,  recently  into  nn 
application  for  sanction  to  the  borrowing  of  £20,500  for  the 
purposes  of  gasworks,  and  of  a  sum  of  £12,875  for  tho 
aeiiuirement  of  certain  land,  the  construction  of  new  streets 
the  erection  of  a  refuse  destructor,  and  for  other  purposes. 

Sheffield. — An  inspector  of  the  Local  Government  Board 
recently  hehl  an  inquiry  into  the  application  of  the  city 
council  for  sanction  to  borrow  £750  for  the  purchase  of  land 
near  Penistone-road  as  a  site  upon  which  to  erect  the  proposed 

refuse  destructor. 

Walsall.— The  conncil  have  adopted  the  re]>ort  of  the  Gas 
Committee  recommending  the  purchase  of  2,000  yards  of  3-in. 
gas  mains  from  Messrs.  J.  &  S.  Roberts,  and  the  Staveley  Coal 
and  Iron  Company,  Limited.  The  report  also  states  that  in- 
structions have  been  given  for  sixty  retort  mouthpieces  to  be 
overhauled  and  refaced  by  Messrs.  Tangyes,  Limited,  at  a 
cost  of  6s.  each,  and  for  the  purchase  of  eight  new  steel  back- 
staves  from  the  Leeds  Steel  Company,  at  a  cost  of  £25. — On 
the  recommendation  of  the  Sewage  Farm  Committee  ii  was 
decided  to  place  two  sluice  gates  in  the  tuibine  weir  at  the 
sewage  farm,  at  an  estimated  cost  of  £120,  so  that  the  portion 
of  tho  river  conrse  above  the  weir  can  be  Hushed  out  in  times 
of  storm. — A  communication  having  been  received  from  the 
local  trades  council  in  reference  to  the  necessity  of  providing 
public  convenicnOi's,the  town  cleik  was  instructed  tostatc  that 
the  niattrr  has  already  received  careful  consideration. 

Wrexham. — The  council  recently  adopted  a  motien  re- 
commending that  application  be  made  for  sanction  to  a  loan 
of  £285  for  the  purpose  of  tho  highway  surface  drainage  of 
the  beast  ni.irket  and  district. — A  letter  was  read  from  the 
Market  Hall  Company  stating  that,  as  there  appeared  to  be  a 
desire  on  the  jiart  of  the  council  to  reconsider  the  question  of 
making  an  offer  for  the  company's  property,  the  directors 
would  be  prepartil  bi  reieive  a  rtascnablc  offer  at  as  earlv  a 
date  as  possible. 

URBAN   DISTRICT   COUNCILS. 

Amble.— .\t  a  recent  meeting  of  the  district  council  the 
tenders  submitted  for  the  supply  of  150  tons  of  broken  stones 
were  opened.  One  was  from  Mr.  John  Richardson,  Little  Mill, 
Lesbury,  offering  to  supply  the  required  quantity  at  Amble 
railway  station  at  7s.  Id.  per  ton  ;  and  the  other  was  from 
the  Northumberland  Whiustone  Company,  offering  the  stones 
at  "s.  3d.  per  ton  on  the  same  conditions.  It  was  resolved 
to  accept  Mr.  Richardson's  offer. 

Aston  Manor. — It  is  understood  that  at  tho  next  meeting 
of  ihe  oiniiil  the  Highways  Committee  will  recommend  that 
tho  Board  of  Trade  be  requested  to  hohl  nn  inquiry  into  the 
condition  of  tho  trams  running  through  Aston  .\lttnor. 

Barmouth. — A  sheriff's  officer  is  reported  to  have  lately 
taken  i)ossessiou  of  the  offices  of  the  couitcil,  for  a  claim  of 
£1,800  nmde  by  the  contractors  of  the  drainage  works.  There 
was  considerable  excitement  in  the  town  for  a  time. 

Beckenham. — The  district  council  has  reeeived  a  noliticu- 
ti.m  from  llie  South-Eastern  Railway  Company  of  proposed 
extensive  improvements  which  are  to  be  carried  out  in  the 
district.  New  stations  will  bo  erected  at  New  Beckenham 
and  Lower  Sydenham,  and  tho  ilangerous  level  crossings  on 
the  company's  line  in  tho  council's  district  are  to  be  abolished. 

Bedllngt0n8hire.--.\  communication  has  heoii  received 
from  the  Local  Gitvernmcnt  Board  refusing  to  sanction  a  loan 
of  £2,(XXI  for  the  carrving  out  of  a  scheme  for  tho  »iip)ily  of 
water  to  North  BIylh.  The  lx>ard  disapprove  of  charcoal 
and  high-pressure  lilteis  as  ut  present  in  vogue,  nnd  state 
that  the  loan  can  only  be  granted  on  the  council  supplying  u 
plan  of  filters  whieli  woiilii  lj«  composed  of  sund  and  gravel. 
The  pcculiariiy  of  tho  present  position  is  that  tho  Local 
Governuiant  Board  originally  sanctioned  the  present  syttcm. 
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whicli  has  been  in  oponitiou  for  a  considerable  time,  and 
loaned  £30,000  to  carry  out  the  sclienie.  It  has  been  decided 
to  forward  a  sample  of  the  water  taken  from  the  ri^er  from 
whence  the  supply  is  obtained  and  another  sample  from  the 
waterworks. 

Belpei*. — On  the  advice  of  the  engineer,  the  Waterworks 
Committee  have  decided  to  permit  connections  to  be  made 
to  the  new  water  main  at  Bessyloaa,  and  to  pay.  the  reser- 
voir contractor  half  the  rentals  in  consideration  of  his  ptimj)- 
ing  tlie  water  until  the  mains  are  handed  over  to  the  council. 

Broadstairs. — An  inqnirv  has  been  hold  by  the  Local 
Government  Boaril  in  reference  to  an  application  of  the 
council  for  sanction  to  a  loan  of  £17,800  for  works  of  sewage 
disposal  and  £1,060  for  the  construction  of  public  con- 
veniences. 

Coalville. — An  inquiry  has  been  held  by  the  Local  Govern- 
ment Board  in  respect  of  an  application  for  sanction  to  the 
borrowing  of  £35,000  for  the  purposes  of  sewerage  and  .sewage 
disposal. 

Dartford. — Tiie  district  council  have  resolved  to  apply  for 
an  electric  light  provisional  order. 

Filey. — It  was  unanimously  resolved,  at  a  special  meeting 
of  the  district  council  last  v/eek,  to  promote  a  Bill  in  Parlia- 
ment for  the  compulsory  purchase  of  the  undertaking  of  the 
Filey  Gas  and  Water  Company,  flespite  the  refusal  of  the 
company  to  name  a  price  for  the  works.  A  public  meeting 
is  to  be  held  to  consider  the  proposal. 

Friern  Barnet. — A  letter  h.TS  been  received  from  the  Local 
Government  Board  giving  their  sanction  to  the  boriowing  of 
£1,431  for  the  mnking-np  of  Goldsniith-road.  This  work  the 
council  have  resolved  to  undertake  themselves,  and  it  is  ex- 
pected that  a  saving  of  over  £350  ivill  be  effected. 

Heath  Town. — The  ceremony  of  laying  a,  brick  in  the  first 
manhole  of  the  new  Eewers  w'hich  are  being  constructed  was 
performed  liy  the  chairman  of  the  council,  Mr.  James 
Broughall,  .I.r.,  recently.  Wr.  Berrington,  the  engineer  for 
the  scheme,  was  present,  and  in  a  short  address  referred  to 
the  great  adv.autage  which  the  inhabitants  would  derive  by 
the  conveyance  of  the  sewage  aw.ay  from  the  town. 

Hebden  Bridge. — It  was  recently  decided  by  the  council 
to  make  an  application  to  the  Local  Government  Board  for 
sanction  to  a  loan  of  £10,000  for  the  execution  of  works  of 
main  sewerage. 

Lynton. — At  the  last  n^onthly  meeting  of  the  council  a 
gentleman  attended  and  announced  that  Sir  George  Newnes 
was  desirous  of  presenting  the  town  with  some  buildings 
which  he  proposed  to  erect  on  a  piece  of  land  he  had  pur- 
chased in  Lec-lane.  The  oifer  includes  the  provision  of  a 
public  hall  for  the  accommodation  of  about  500  persons,  a 
council-room  \\'ith  offices,  magistrate's  chamber's,  free  libr.ary 
(furnished  with  books),  men's  institute,  and  a  caretuker's- 
room. 

Maldon. — The  joint  committee  aiipointed  to  coirsider  the 
erection  of  a  joint  isolation  hospital  for  the  Maldon  urban 
and  rural  authorities  recommend  that  two  hosi)itals  should  be 
bnilt ;  that  the  land  should  be  divided  between  the  two  author- 
ities ;  that  the  rural  authority  shoidd  build  a  hospital  on 
their  part,  and  the  urban  authority  on  their  portion  sh(uild. 
erect  a  large  administrative  cottage  with  at  least  two  large 
spare  bed-rooms,  re-erect  the  wooden  hospital,  and  erect 
three  additii>nal  buildings  ;  that  the  rural  authority  sliould 
supply  a  disinfecting  chamber  and  the  urban  authority  an 
ambulance  shed :  that  each  authority  should  have  the  use  of 
the  destructor  ;  and  that  the  wages  of  the  caretaker  should 
be  ]iaid  by  the  two  authoiities. 

Northallerton, — An  inspector  of  the  Local  Government 
Board  recently  held  an  inquiry  into  an  application  of  the 
council  for  sanction  to  a  loan  of  £3.50  for  the  purposes  of 
street  improvements. 

Oldbury. — An  electric  light  provisional  order  is  being 
Bought  by  the  district  council. 

Paignton, — A  drjiutntion  attended  the  last  monthly  meet- 
ing of  the  district  council  to  request  the  council  to  take  steps 
■with  a  view  torempd^ing  the  nuisance  that  existed  on  the 
waste  piece  of  marsh  ground  below  the  railway  station.  It 
was  proposed  to  acipiirc  the  land  in  question  and  convert  it 
into  a  recreation  ground,  and  for  that  jmrpose  a  petition  was 
presented  to  the  cmmcil  to  convene  a  town'.s  meeting  to  con- 
sider the  subject.  The  matter  was  subsequently  discussed 
by  the  council  in  committee. 

Redruth. — Colonel  Ilepper,  Local  Government  Board  in- 
spector, held  an  inquiry  recently  in  respect  to  an  a|iplication 
for  sanction  to  a  loan  of  £700  for  tlie  execution  of  a  sclieme 
of  water  supply  for  the  town.  The  inspector  visited  the  new 
reservoir  , at  Sandy-lane  at  the  termination  of  the  proceedings. 

Tipton. — The  council  recently  considered  the  plans  of  a  new 
jinrk  which  it  is  proposed  to  lay  out  for  the  use  of  the  public. 
Thirty-four  acres  of  land  have  been  secured  for  the  jiurpose, 
at  a  cost,  towards  which  has  been  subscriljcd  £1.772,  of 
£2,025. 

Willesden.— At  a  recent  district  council  meeting  it  was 
reported  that  the  Works  Committee  had  received  a  letter 
from  the  Hanwell   District  Council  with   reference   to  the 


suggested  treatment  of  the  river  Brent  by  the  Eeeves  syatem, 
and  expressing  their  willingness  to  pay  a  share  of  the  cost 
according  to  rateable  value  jointly  with  other  districts 
bordering  on  the  river.  The  committee  recommended  that  a 
reply  be  sent  to  such  letter  stating  that  the  council  were  not 
no^v  prepared  to  adopt  tlie  Reeves  system  in  view  of  the 
works  recently  executed  by  them  in  conjunction  with  the 
Ealing  Council,  "which  had  resulted  in  a  decided  improve- 
ment in  the  condition  of  the  river.  The  surveyor  stated  that 
ho  had  been  along  the  course  of  the  river  with  Mr.  Littler, 
chairman  of  the  Middlesex  County  Council,  and  they  found 
everything  very  satisf.actory  in  the  Willesden  district. — The 
council  have  decided  to  make  ,an  application  to  the  Board  of 
Trade  for  a  provisional  order  to  construct  works  to  produce 
electricity  for  lighting  and  motive  power  in  the  district. 

Wimbledon. — After  some  years'  discus.sion  the  district 
council  have  tinnlly  decided  upon  an  electric  lighting  scheme 
for  the  whole  of  the  ]>arish.  About  900  ]rablic  arc  lamps 
will  be  proWded,  and  5,000  incandescent  globes  for  ])rivate 
consumers,  at  an  estimated  total  cost  of  £32,000.  Applica- 
tion for  a  loan  to  cover  the  .amount  will  be  made  to  the  Local 
Government  Board.  Mr.  .Arthur  Precce  has  been  appointed 
engineer. 

Wombwell. — Col.  A.  J.  Ilepper  held  an  inquiry  recently  on 
behalf  of  the  Local  Government  Board  in  reference  to  an 
applicatioir  for  sairction  to  a  loan  of  £4,000  for  the  purposes 
of  street  improvement.  There  was  no  opposition  to  the  ap- 
plication. 

Worksop. — A  Local  Government  Board  iiu(niry  was  re- 
cently held  into  an  application  for  sauclioii  to  a  loan  cf 
£1,500  for  the  purchase  of  land  from  the  Duke  of  Newcastle 
for  the  purpose  of  a  new  cemetery.  The  surveyor  gave 
evidence  in  sujjport  of  the  application.  At  the  close  of  the 
inquiry  the  inspector,  Colonel  W.  L.  Coke,  visited  the  pro- 
posed site  and  promised  to  report  to  the  board  within  a  week. 

RURAL   DISTRICT  COUNCILS. 

Blackwell. — The  council  recently  decided,  after  a  long 
discussion,  to  appoint  a  committee  to  consider  and  report  on 
the  (piestion  of  supplying  Stoney  Houghton  and  Stuffynwood 
with  water. 

Foleshill. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  with  respect  to  the  council's  applica- 
tion for  sanction  to  a  loan  of  £5,790  for  the  purchase  of  land 
and  the  erection  of  a  hospital  for  the  recejition  of  persons 
suffering  from  infectious  diseases. 

King's  Norton. — The  surveyor  and  clerk  to  the  council 
have  been  instructed  to  wait  upon  the  Local  Government 
Board  for  the  purpose  of  urging  that  an  early  sanction  be 
given  to  the  Northtield  sewage  loan,  and  if  po.^sible  to  obtain 
a  sanction  without  tiie  delay  of  a  local  inquiry,  on  the  ground 
that  the  scheme  was  only  for  the  purpo.se  of  connecting  one 
existing  sewerage  S3'stem  with  another*. 

Leominster. — ILaving  considered  a  letter  from  tlie  Or'leton 
Parish  Council  calling  attention  to  the  small  supply  of  water 
in  the  village,  the  council  decided,  on  Friday  to  appoint  a 
committee  to  inquire  into  the  matter. 

Market  Drayton. — Sanction  has  been  received  from  the 
Local  Government  Board  to  a  loan  of  £1,225  for  the  purpose 
of  carrying  out  a  sewage  disposal  scheme  for  Little  Di"ayton. 
The  surveyor,  Mr.  Craig,  attended  the  inquiry  and  reported 
having  visited  Hendon.  in  accordance  with  a  request  nmde  by 
the  council,  and  examined,  the  scheme  for  the  disposal  of 
sewage  in  operation  there. 

Petworth. — A  Local  Government  Board  inquiry  has  been 
held  into  the  applicatit)n  of  the  district  council  for  sanction 
to  borrow  £900  for  purposes  of  water  sujiply  for  the  .'special 
drainage  district  of  Petworth. 

Westbury. — A  Local  Government  Board  ini|uiry  has  been 
held  into  an  application  for  sanction  to  a  loan  of  £8,0liO  for 
the  provision  of  a  water  supply. 

Wortley.— In  consequence  of  a  recent  complaint  made  by 
the  rivers  board  in  regard  to  the  pollution  of  the  streams  in 
the  district  of  Chapeltown,  the  district  council  is  under  the 
necessity  of  providing  new  sewage  disposal  works  for  i  he 
district.  In  accordance  with  the  instrnctions  of  the  council, 
Mr.  Balfour  has  prepared  three  alternative  schemes,  which 
were  presented  at  the  last  meeting.  The  rcpoi't  slates  that 
the  total  population  to  be  dealt  with  is  about8,0C0,  while  (,he 
normal  s(>wage  (low  Is  S(t,(!('0  fjnllons  per  day. 

SCOTLAND    AND    IRELAND. 

Aberdeen. — A  committee  recently  Iiiid  under  consideration 
a  letter  from  the  Klcshcr  incorporation  hearing  on  the  sub- 
ject of  the  proposed  new  slaughterhouse.  Some  time  ago 
the  committee  wrote  asking  wh.at  ]n"ice  the  incor})oratioii 
would  bo  willing  to  accept  for  their  existing  slaughter-houses, 
in  view  of  the  crecticm  of  one  by  the  corporation.  The  reply 
was  to  the  effect  that  before  indicating  what  figure  they  wei'e 
ju'epared  to  sell  the  jiroperly  lor  the  incorporation  desired  a 
conference  on  the  whole  subject  with  the  committee. — An 
experiment  with  incandescent  gas  lighting  is  to  be  made  by 
the  corporation. 

Ayr. — The  police  commissioners  have  agreed  to  purcluise 
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Blackburn  foreshore,  which  extends  from  the  soath  end  of 
LowKreen  to  Clyde  House,  at  a  pric?  of  £'2,000. 

Belfast. — Local  fiovernnient  Hoard  sanction  has  been 
received  to  the  borrowing  of  a  total  sum  of  £43,000  for  tin' 
carrying  out  of  street  improTCments  and  for  works  of 
sewerage. 

BlackrOCk. — The  town  coinmissioncrs  have  decided  to 
inocpoil  with  ilip  constrnction  of  a  new  sewer  !it  Moiikstown- 
road,  and  liave  passed  the  estimates  for  the  work.  Tliey 
have  also  resolved  to  apply  to  the  Loral  Government  Bo.ird 
for  sanction  ro  a  loan  of  £4.')0  for  ilie  purpose  of  carrying  out 
the  work. 

Bo'ness. — Owing  to  a  continued  decrcHse  in  the  water 
supply  of  the  town  great  inconvenience  has  lately  been  caused. 
Certain  manufacturers  have  been  keeping  their  works  going 
by  carting  water  long  distances,  the  hydraulic  macliinerv  at 
the  docks  being  o])eraied  by  water  brought  by  rail.  With 
the  view  of  augmenting  the  enpply  as  speedily  as  possible, 
the  commissioners  have  accepted  the  offer  of  Mr.  Thomas 
Peattie,  contractor,  for  supplying  and  Keying  pipes  from  the 
proposed  new  reservoir  at  Lochcoto  to  the  existing  reservoir 
at  Carribber,  a  distance  of  about  2  miles.  The  amount  of 
the  tender  is  £.S,50O,  and  the  work  is  to  be  finished  in  three 
months. 

Brechin. — Karly  this  month  the  police  commissioners  will 
hold  .1  special  meeting  to  consider  a  resolution  in  favour  of 
applying  for  an  electric  light  provisional  order.  Like  Mont- 
rose, the  commissioners  contemplate  transferring  their  powers 
to  PIdmundson's  Electricity  Corporation. 

Dublin. — At  a  meeting  of  a  committee  of  the  corporation, 
held  last  week,  a  special  report  from  tlie  electrical  engineer  in 
reference  to  the  recent  failure  of  the  street  mains,  resulting 
in  the  interruption  of  the  electric  light  to  private  customers, 
and  in  the  public  thoroughfares  was  considered.  It  is  only 
about  live  years  since  tho  cables  were  laid,  but  it  is  under- 
stood that  the  whole  system  will  require  to  bo  renewed.  This 
will  involve  an  expenditure  of  about  £20,000. 

Dumfries. — It  was  decided  at  a  meeting  of  tJie  town 
council  held  last  week  to  purchase,  at  a  cost  of  £2,000,  two 
bouses  adjoining  the  town  hall  on  the  west,  for  the  purpose  of 
extending  the  municipal  buildings  if  this  should  be  resolved 
upon  at  some  future  time. 

Dundee. — At  a  recent  meeting  of  a  special  committee  of 
the  town  council  :i  report  was  submitted  from  Messrs. 
L'rquhart  &  Small,  consulting  engineers,  on  the  question  of 
electrically  equipping  the  existing  tramways  and  tlie  pro- 
posed extensions.  It  was  estimated  that  the  Perth-road 
(Droughty  Feiry)  route,  including  the  Baxter  Park  branch, 
would  cost,  including  land  and  buildings,  generating  plant, 
overhead  construction,  &c.,  a  total  of  £42,752.  and  that 
the  other  section,  Loche  and  Fairmuir,  would  cost  £15, ".TO, 
making  a  grand  total  of  £58,502.  The  burgh  engineer  esti- 
mates that  a  sum  of  £12,000  would  be  required  to  alter  the 
gauge  of  tho  existing  tramw.ays  i'rom  4  ft.  84  in.  to  4  ft.,  .and 
thinks  that  it  would  be  necessary  in  effecting  all  the  improve- 
ments to  carry  out  tho  widening  of  certain  streets.  Tho 
cost  of  this  additional  work  he  estimates  at  from  £14,100  to 
£19,100,  according  to  the  route  adopted. 

Edinburgh. — At  a  recent  meeting  of  a  sub-committee  esti- 
mates wore  ac?epted  for  a  portion  of  the  work  in  connection 
witli  the  extension  of  the  Edinburgh  City  Chambers. 

ClaSg^OW. — The  towtt  council  resolved  at  a  recent  meeting 
to  purchase  8,570  square  yards  of  ground  in  Wliitevnie-street 
and  East  John-street  for  the  erection  of  public  baths  and 
washhouses.  The  price  is  £5.100.  Competitive  designs  are 
to  be  inWted  from  outside  nrchileets. — It  was  reported  at  a 
recent  meeting  of  the  Electricity  Committee  that  the  two 
sites — on  the  north  and  south  sides  of  the  river — for  tho 
erection  of  works  for  the  supply  of  electric  power  had  been 
purchased. 

Couroclt.— A  reduction  of  Id.  per  1,000  cubic  feet  in  llie 
price  of  gas  lias  been  made  by  the  burgh  commissioners. 
The  price  now  is  3s.  fid.  per  I.IKIO  cubic  feet  within  the  burgh 
and  58.  4d.  outside  tho  burgh. 

Inverness. — A  sjiecial  town  council  meeting  was  Iield 
recently  to  consider  the  offers  for  tho  supply  and  laying  of 
the  additional  pipe  from  the  town  to  the  reservoir.  It  was 
reported  that  the  lowest  offer  for  pipes  and  valves  was 
that  of  Messrs.  B.  Laidlaw  &  Son.  Glascjow,  amounting  to 
£4,377  173.  Cd.;  and  the  lowest  for  laying  tlie  track  that  of 
Mr.  Anderson  Pirie,  Aberdeen,  £1,734  "l9s.  8d.  These  were 
both  accepted  with  several  changes  in  the  terms  of  the  draft 
contract. 

Leith. — In  the  event  of  tho  connell  not  coming  to  or 
getting  tho  Edinburgh  Tramway  Company  (that  is,  tho  com- 
pany working  the  Leitli  lines)  to  emne  to  terms,  whereby  tho 
company  would  cable  from  Pilrig  to  the  foot  of  Leitb-wnlk, 
and  work  the  remainder  of  the  system  in  Leith  bv  electric 
traction,  it  is  proposed  that  rlic  tramway  company  shoidd  be 
offered  £55,000  for  their  whole  undertaking.  E.xtonsions  of 
the  system  are  also  suggested. 

llmeriolt.— Under  the  new  municipal  Bill  which  ilie  cor- 
poration  intend  promoting  it  is  proposed  to  fix  the  maximnm 


price  of  gas  at  4s.  Cd.  and  the  miDimum  at  29.  Cd.  per  1,000 
cabic  foct. 

Perth.— The  following  proposals  by  the  sanitary  inspector 
for  the  disjiosal  of  the  city  refuse  pending  the  formation  of 
the  manure  depot  at  Friurton  have  Ijceu  adopted  by  the  com- 
missioners :  (I)  That  the  commissioners  should  procure  an 
additional  horse  or  two.  with  carts,  harness  and  llie  ii*ces«ary 
drivers,  to  enable  the  refuse  to  be  carted  to  a  temporary 
place  at  Upjier  Friarton  ;  (2)  that  the  sanitary  iiis|iectiir  Ix- 
authorised  to  make  arrangements  with  a  neighbouring  farmer 
to  cart  the  Bridgend  yiannre  direct  to  his  farm  on  certain 
conditions,  and  to  negotiate  with  otlier  farmera  for  like 
arrangements  to  dispose  of  the  manure  of  other  parts  of  the 
city;  (3)  that  the  commissioners  proceed  at  once  with  the 
building  of  the  new  stables  at  the  shore  and  the  formation  of 
the  roadway  between  tho  stables  and  the  Friarton  farm. 

Troon. — The  Burgh  Gas  Supply  Act  was  adopted  ai  a 
special  meeting  of  the  police  commissioners  last  week. 


Fatal  Accident  in  the  Blackwall  Tunnel. — Last  week  Mr. 

Wynr.e  K.  Liixler,  Cormier,  iield  ;in  inquiry  at  the  Poplar 
Town  Hall  concerning  the  death  of  Js.iac  Darwen,  of  BricW- 
lane,  Spitalfields.  Mr.  Charles  Hendry,  of  14  East  Arbour- 
street,  Mile  End,  stated  that  about  8. .30  on  Monday  evening, 
tho  27tli  nit.,  he  was  driving  a  pony  and  trap  through  the 
Blackwall  tunnel,  when  he  heard  a  trenienilous  noise.  On 
turning  round  he  saw  the  horses  of  a  drny  gulloping  towards 
him  at  full  speed.  He  saw  the  driver  fall  off.  anil  came  to 
tho  conclusion  that  the  horses  had  bolted.  He  then  drove 
as  fast  as  he  possibly  could  to  get  out  of  the  way.  but  the 
dr.ay  horses  gained  on  hiin,  and  when  he  reached  the  end  of 
tho  tunnel  they  were  only  about  a  dozen  yards  from  him. 
He  thought  the  great  noise  in  the  tunnel  was  the  cause  of 
the  horses  getting  frightened.  Other  witness*'S  were  called 
and  gave  evidence,  but  all  were  of  opinion  that  the  nci  ident 
was  caused  through  the  great  noise  made  by  the  traffic  and 
boys  whistling,  and  they  also  thought  that  there  was  not. 
sufficient  police  supervision  in  the  tunnel.  The  jury  letnmed 
a  verdict  of  accidental  death,  and  added  :  "  We  desire  the 
coroner  to  draw  the  attention  of  the  London  County  Conncil 
to  the  danger  to  vehicular  traffic  through  the  tunnel  caused 
by  the  noise  of  boya  and  others  as  well  ns  the  noise  of  the 
traffic  itself," 

The  designs  submitted  by  Messrs.  J.  A-  J.  A.  Sonttar.  archi- 
tects, Aberdeen,  in  the  competition  for  the  pro]>osed  corpora- 
tion lodging  house,  Stotiehaven,  have  been  awarded  the  first 
place  b}-  the  assessor,  and  have  no\s  been  instiucted  by  the 
commissioners  to  proceed  with  tho  preparation  of  the  working 
drawings,  Ac.  The  selected  site  is  on  the  .south  side  of  Cowie- 
laue,  to  which  the  building  will  have  a  frontage  of  52  ft.. 
extending G3  ft.  back.  The  front  elevation  shows  a  two-storey 
building.  The  main  entrance  is  in  the  centre,  and  leads  to 
an  entrance  hall,  from  which,  to  the  right,  is  the  day -room, 
with  scullery,  superintendent's  office  and  shop:  while  to  tho 
left  the  superintendent's  house,  comprising  kitchen,  parlour, 
bed-room  and  bath-room,  is  placed.  To  the  rear,  in  the  main 
bnilding,  is  a  dormitory  for  twelve  cubicles,  with  bath-room 
and  lavatory.  The  outbuildings  consist  of  a  wash-house  for 
the  use  of  lodgers,  store,  coal  cellars  and  lavatory  accommo- 
dation, with  an  airing  yard.  The  staircase,  which  is  situated 
in  the  centre  of  the  building,  commands  all  the  dormitories. 
The  upper  floor  consists  of  three  dormitories,  containing 
twenty-eight  cubicles,  with  lavatory  .accommodation,  a  sick- 
room lieini::  J'r<nM(l.'d  in  addition. 

Metropolitan  Water  Supply.— The  water  examiner  ap- 
pointed under  the  Metropolis  Water  Act,  1871,  has  issued 
his  report  on  the  condition  of  the  metropolitan  water  supply 
during  the  month  of  .luly  last.  It  states  that  the  Thames 
water  at  Hamilton,  Molesey  and  Sunbury  was  in  good  condi- 
tion during  the  whole  period  under  review.  Tho  average 
dailv  supply  delivered  from  the  Thames  during  the  month 
was"  128,636,474  gallons;  from  the  Lea,  57,046,2(10  gallons; 
from  springs  and  wells,  45,(.)!15,932  gallons ;  from  ]ionds  at 
Hampstead  and  Highgate,  5,835  gallons.  The  last  is  nsed 
for  non-domestic  purposes  only.  This  made  a  daily  total  of 
230,784.441  gallons  for  a  population  estimated  at  5.7(i!i,f<27. 

At  a  recent  meeting  of  the  Dunstable  Town  Council  it  was 
reported  that  the  matter  of  the  ap|)ointmenl  of  a  surveyor 
had  been  considered  by  tho  Finance  Committee,  who  r<>com- 
mended  that  Mr.  T.  .Squire,  the  present  surveyor,  be  asked  to 
withdraw  bis  notice,  so  that  the  ap]>ointment  would  contieme. 
Jlr.  Squire,  it  was  mentioned,  had  been  inti^rviewed  nn  the 
subject  and  agreed  to  this.  •  After  a  long  disenssion,  however, 
the  council  adopted  a  motion  tvquesling  the  chairman  of  the 
Highways  Committee  (tho  mayor>  to  discharge  the  official 
duties  of  tho  surveyor  nntil  a  now  one  was  appointed,  nnd 
authorising  the  Finance  Commitleo  to  advertise  for  a  snr. 
CPSSi>r  to  the  oflire. 

The  Position  at  Maidstone.— Up  to  Wednesday  afternoon 
tho  total  numlior  of  eases  rejiorted  had  rearheil  1,4-10,  nnd  it 
has  been  estimated  that  the  epidemic  will  cost  the  authorities 
at  leant  £30,000.  Tho  Local  Covemmont  Bonnl  have  inti- 
mated that,  in  their  opinion,  a  public  iiupiiry  is  not  uecessury, 
BK  the  report  of  Dr.  Theodore  Thomson  would  Ik!  public.  Ji 
is  understood  that  tho  application  will  be  renewed  tJifr 
emergency  ia  over. 
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Personal. 


Mr.  Powell,  for  many  years  road  surveyor  of  the  borough 
of  Croydon,  died  the  week  before  last. 

Mr.  J.  A.  Gray  has  been  appointed  gas  manager  of  the  gas- 
works of  the  Cleaton  Moor  Urban  District  Conncil. 

Mr.  E.  J.  Harrison,  the  bornngh  surveyor  of  Derby,  was 
recently  reported  to  be  suffering  from  a  serious  illness. 

Mr.  E.  Mnn'ay  lias  been  appointed  temporary  draughtsman 
in  the  surveyor's  department  of  the  Vestry  of  St.  Leonard, 
Shoreditch. 

Mr.  Fewins,  the  manager  of  the  sew.ige  works  controlled  by 
the  St.  Thomas  Rural  District  Council,  was  recently  granted 
an  increase  of  salary. 

The  rural  district  council  of  East  Preston  (Sussex)  have  in- 
creased the  salary  of  Mr.  H.  Bartlet,  the  surveyor  for  West 
Tarring,  by  £15  per  annum. 

Mr.  John  Robinson  was  on  Monday  appointed  by  the  Darling- 
ton Riu'al  District  Council  to  the  post  of  surveyor,  in  the 
place  of  his  father,  deceased. 

Mr.  J.  W.  Walshaw,  surveyor  to  the  Peterborough  Town 
Council,  has  been  granted  an  honorarium  in  consideration  of 
extra  work  undertaken  by  him. 

Dr.  Hopkins,  of  Manchester,  has  been  selected  by  the  St. 
Helens  Corporation  to  act  as  consulting  engineer  in  connection 
with  the  proposed  new  tramways  for  the  borough. 

Mr.  G.  W.  Harrison,  who,  as  we  announced  last  week,  re- 
cently resigned  the  managership  of  the  Aberavon  Corpora- 
tion gasworks  through  ill-health,  died  on  Sunday  night,  the 
19th  ult. 

Mr.  Frank  Worrall,  late  assistant  in  the  Ijorongh  surveyor's 
office,  Leicester,  has  been  appointed  surveyor  and  sanitary 
inspector  to  the  Long  Eaton  Urban  District  Council.  There 
were  seventy  applications  for  the  post.  , 

Mr.  J.  White,  the  surveyor  of  Folkestone,  accompanied  the 
workmen  employed  in  his  department  on  a  trip  to  London 
last  week.  A  large  number  of  the  party  paid  a  visit  to  the 
Victorian  Era  Exhibition  at  Earl's  Court. 

To-morrow  Miss  A.  Wadmorc,  l.l.a.,  at  the  South-West 
London  Polytechnic  Institute,  Manresa-road,  Chelsea,  S.W., 
will  deliver  the  first  of  a  course  of  ten  lectures  on  "  Sanita- 
tion."    The  lecture  convmences  at  7  o'clock. 

Mr.  Fask,  of  Bungay,  Norfolk,  has  been  appointed  to  the 
post  of  manager  of  the  Ross  Gas  Company,  in  succession  to 
Mr.  W.  G.  Owen,  who,  as  mentioned  in  our  issue  of  the 
1st  inst.,  has  obtained  an  appointment  at  Aberavon. 

On  the  recommendation  of  the  Streets  and  Buildings  Com- 
mittee, the  York  City  Council,  at  their  meeting  this  week, 
decided  to  increase  the  salary  of  the  principal  assistant  in  the 
engineer's  department,  Mr.  Spurr,  from  £100  to  £120  per 
annum. 

In  reply  to  a  letter  from  the  Holborn  District  Board,  the 
Hammersmith  Vestry  have  agreed  to  appoint  Mr.  H.  Mair, 
the  surveyor,  and  two  members  as  delegates  to  attend  a  pro- 
posed conference  relative  to  the  "  Metropolitan  Drains  and 
Sewers  Bill." 

Mr.  H.  tl.  Templelon,  formerly  assistant  to  the  borough 
electrical  engineer  of  South  Shield.<5,  has  been  appointed  by 
the  Durham  County  Council  to  advise  on  the  selection  of 
plant  for  the  lighting  of  a  part  of  the  county  asylum  and  to 
superintend  the  execution  of  the  work. 

Eastleigh  Urban  District  Council,  sitting  as  a  committee, 
recently  considered  the  question  of  increasing  the  salary  of 
Mr.  J.  Evans,  the  surveyor,  from  £1.50  to  £200  per  annum. 
It  was  decided  to  rccommond  that  this  be  done,  and  at  the 
last  meeting  the  motion  was  formally  adopted. 

Mr.  A.  M.  Fowler,  M.i.c.E.,of  Westminster  and  Manchester, 
has  been  engaged  by  the  Windsor  Rural  District  Council  to 
report  upon  the  best  means  of  sewering  the  districts  of 
Snnninghill  and  Sunningdalc,  including  Ascot.  Mr.  Fowler 
has  contributed  to  a  Manchester  contemporary  an  interesting 
letter  on  the  Maidstone  outbreak,  which  we  hope  to  reproduce 
next  week. 

Mr.  J.  H.  Webb,  assistant  surveyor  to  the  Kings  Norton 
Rural  District  Council,  having  obtained  their  consent,  has 
been  appointed  by  the  guardians  of  Kings  Norton  Union  to 
design  the  ornamental  wrought-iron  entrance  gates,  fencing, 
dwarf  walla,  &c.,  at  the  new  inlirmai'y  at  Silly  Oak.  We  have 
received  a  copy  of  the  designs  which  have  now  been  sub- 
mitted, and  they  should  be  found  admirably  adapted  for  their 
purposes. 

Mr.  J.  E.  Willoox,  of  Birmingliam,  has  been  insti  acted  by 
the  Wnllsall  Rural  District  Council  to  inspect  and  report  upon 
the  whole  of  the  parish  highwaj-s  within  their  diflrict  and  to 
advise  as  to  what  is  required  to  lie  done  to  bring  tliem  into 
proper  repair  before  they  are  taken  over  by  the  council.  He 
has  also  received  instructions  from  the  Shipt(m-on-Stour 
Rural  District  Conncil  to  report  on  schemes  of  sewerage, 
sewage  disposal  and  water  supply  for  their  town. 


The  Coventry  City  Council  recently  received  the  report  of 
a  committee  who  had  considered  an  application  from  Mr. 
Coddington,  the  manager  of  the  sewage  works,  for  an  increase 
of  salary.  The  committee  recommended  that,  having  regard 
to  the  satisfactory  way  in  which  Mr.  Coddington  had  carried 
on  his  duties,  his  salary  be  increased  by  £25  to  £300  per 
annum.  After  a  lengthy  discussion,  however,  the  council 
adopted  an  amendment  that  the  report  be  not  accepted. 

The  final  report  of  a  sub-committee  on  the  appointment  of 
an  electric  engineer  was  presented  to  the  Leith'Town  Council 
at  their  last  meeting.  Out  of  twenty-two  candidates  the 
committee,  after  careful  considei.ition,  submitted  the  follow- 
ing: W.  A.  Bryson,  consulting  engineer,  Glasgow;  E.L.Pope, 
Clielsea,  London,  S.W.;  and  Charles  Powell,  London,  W. 
The  council  after  a  short  di.scussion  decided  to  appoint  Mr. 
Bryson  to  the  vacant  post,  at  a  salary  of  £300  per  annum. 

At  a  special  meeting  of  the  Knighton  Rural  District  Coun- 
cil, held  last  Thursday,  the  members  unanimously  agreed 
that  a  letter  of  condolence  should  he  sent  to  Mrs.  Gough,  wife 
of  the  late  surveyor.  In  speaking  of  his  past  work  the  chair- 
man said  that  there  was  never  a  man  better  acquainted  with 
the  duties  of  a  surveyor  than  the  deceased  gentleman,  nor 
one  who  was  more  accurate  in  his  advice  to  his  council.  It 
was  decided  to  invite  applications  for  the  vacant  post,  to 
which  is  attached  a  salary  of  £70  per  annum. 

It  was  reported  at  a  meeting  of  the  Cannock  Rural  District 
Conncil,  held  last  Thursday,  that  Mr.  H.  M.  Whitehead,  of 
Maidstone,  the  newly  appointed  surveyor,  had  requested  to  be 
excused  for  the  present  from  taking  up  his  duties,  owing  to 
the  typhoid  fever  epidemic.  A  brother  and  sister  of  Mr. 
Whitehead  have  already  died,  and  the  father  and  six  children 
are  now  suffering  from  the  disease.  A  resolution  was  unani- 
mously passed  by  the  council  expressing  their  sympathy  with 
him  in  the  trouble  which  had  fallen  upon  his  family. 

A  general  meeting  of  the  Norfolk  County  Conncil  district 
surveyors  was  held  on  AVednesday,  the  29th  ult.,  under  the 
presidency  of  Mr.  D.  Johnson,  of  East  Dereham.  An  interest- 
ing paper  on  "  The  Maintenance  and  Steam  Rolling  of  Mac- 
adamised Roads"  was  read  by  Mr.  S.  Brown',  of  Watton, 
which  created  a  good  discussion.  Mr.  Brown  expressed  his 
thanks  for  assistance  he  received  in  preparing  statistics  from 
reports  by  Mr.  A.  T.  Davis  and  Mr.  E.  P.  Hooley,  and  also 
from  The  Sdrveyor  and  Mu.kicipal  and  County  Engineer. 

A  party  of  the  members  of  the  Society  of  Engineers  paid 
an  interesting  visit  last  Wednesday  to  the  Royal  Arsenal, 
Woolwich.  .Vmong  those  who  were  present  were  the  follow- 
ing: Mr.  G.  Maxwell  Lawford,  president;  Mr.  W.  Worby 
Beaumont,  Vice-president  ;  MeE.srs.  C.  Gandon  and  J.  W. 
Wilson,  junr.,  past  presidents;  Messrs.  J.  Patten  Barber, 
George  Burt,  D.  B.  Butler,  Percy  Griffiths  and  Charles  Mason, 
members  of  the  council ;  Mr.  Percy  F.  Nursey,  hon.  secretary 
and  treasurer;  and  Mr.  G.  A.  Pryce  Cuxson,  secretary.  The 
visitors  were  conducted  over  the  various  departments  com- 
])i-ising  the  royal  laboratory,  the  royal  carriage  department 
and  theroyal  gun  factories,  in  each  of  which  the  party  inspected 
the  various  operations. 

The  Petworth  Rural  District  Council,  at  a  recent  meeting, 
received  the  report  of  a  committee  stating  that  five  candidates 
had  been  selected  from  the  nineteen  who  had  forwarded  ap- 
plications for  the  vacant  post  of  surveyor.  The  five  were  as 
follow :  Mr.  G.  T.  Snter,  Arundel ;  Mr.  W.  W.  Grilfin,  Hertford  ; 
Mr.  W.  R.  Blajmey,  Hull ;  Mr.  J.  E.  Hayes,  Cowes  ;  and  Mr.  A. 
Stride,  Chichester.  The  qualifications  of  these  applicants 
liaving  been  considered,  it  was  decided  to  request  Messrs. 
Grilfin.  Hayes  and  Suter  to  attend  another  meeting  of  the 
council  for  the  final  selection.  An  application  was  received 
from  the  present  surveyor,  Sir.  Lyre,  asking  for  permission  to 
leave  on  the  16th  inst.,  but  on  the  recommendation  of  the 
Roads  Committee  the  council  resolved  to  forward  a  reply 
stating  that,  while  they  did  not  wish  to  stand  in  his  way,  they 
were  unable  to  comply  with  his  request. 

The  Sanitary  Insjiectors'  Association  held  their  fourteenth 
annual  meeting  on  Saturday  evening,  at  the  Carpenters  Hall, 
London-wall,  E.G.  The  annual  report,  which  was  of  a  satis- 
factory character,  was  submitted  by  Mr.  W.  AV.  West,  the 
chairman.  The  report  slated  that  the  membership  had  been 
increased  from  520  to  583,  and  during  the  year  a  succeasfnl 
visit  took  place  to  Rrnssels,  where  the  members  were  received 
by  the  Kiiig  of  the  Melgians  and  by  various  municipal  bodies. 
Sir  John  Button  had  accepted  the  presidency  of  the  associa- 
tion, in  succession  to  the  late  Sir  B.  Ward  Richardson.  The 
association  was  glad  to  acknowledge  the  continuance  of  the 
policy  of  the  Local  Government  Board  in  urging  local  autho- 
rities to  appoint  their  inspectors  permanently,  and  their  re- 
cognition of  the  need  of  such  ap)iointments,  it  was  felt,  would 
greatly  strengthen  the  hands  of  the  association  in  connection 
with  the  Superannuation  and  Tenure  of  Office  Bill,  which  was 
about  to  bo  ngain  brought  before  the  attention  of  Parliament. 
Mr.  T.  (;.  Dee  was  elected  us  president  of  the  association  for 
the  ensuing  year,  Mr.  C.W. Raymond  being  elected  trtasurer 
and  Mr.  E.  Tidman  re-elected  hon.  secretarv. 
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Weston-super-Mare.  —An  inquiry  Ims  been  held  by  the 
LiKiil  Guvcrnniriil  Boiiid  in  respect  of  an  application  for 
sanction  to  a  loan  of  i^'-l2  fur  nurks  of  pnblic  and  jirivate 
street  improvement,  and  one  of  £BoO  for  the  purpose  of 
erecting  public  conveniences  ujiou  tlie  sea  front.  There  was 
no  opposition  at  tlic  inquiry. 


APPOINTMENTS   VACANT. 


ASSI.SIANT    SUPKRINTK.NDK.NT     OF     Cl.KANSl.M;     DKIAnr.MK.\T. 

— October  9tli. — Leeds  City  Council.  £130. — Mr.  Jno.  Harri- 
son, town  clerk. 

SiRVEYoii  AN1>  Saxitakv  l.NspKCToR. —  October  11th.— 
Gosnall  Kural  District  Council.  £110.— Mr.  H.  G.  U.  Elliott, 
clerk,  Newport. 

Hatiis  Sl'pkui.mkndknt,  itc. — October  12th. — Vestry  of 
.St.  Mary,  Newiugton.  £150,  \vith  residence,  coal  and  light. 
— Mr.  L.  J.  Dunham,  vestry  clerk. 


COMPETITIONS. 


Leeds.— October  Sth.— AVholesale  dead-meftt  umrket  uud  abattoir. 
ilOO,  £50  and  £25.— Mr.  Jno.  Harrison,  town  clerk. 

KiuBYMooKsiDE.— October  16th.— Scheme  for  supplying  by  gravita- 
tion the  vilUiges  of  Sponnton,  Lti8tingham,Cronipton  and  Applotou-le- 
Moors  with  i)ure  water,  for  the  rural  district  counciL— Mr.  Richard 
Jennings,  clerk  to  the  council. 

CoLKE.— October  20th.— Technical  schools,  public  library  and  public 
hall  in  Albert-road,  cost  not  to  e.\ceed  £5,600.  £50  and  £35.— Mr.  T.  H, 
Hartley,  borough  engineer. 

UxBRiDGK.— October  30th.— Combined  or  Beparate  schemes  for  the 
drainage  of  Eastcoto  and  Northwood,  for  the  rural  district  council. 
£16  and  £25.— Mr.  C.  Woodbridge.  38  High-street,  Uxbridge. 

Cakdiff.— December  4th.— New  town  hall,  law  courts,  &c.  £500, 
£300  and  £200.— Mr.  W.  Harpur.  m.i.c.e.,  borough  engineer. 

DuKiNFiKi.D.— New  town  hall,  cost  not  to  exceed  £7,000,  for  the  urban 
district  council.    £40  and  £20.— Mr.  S.  Hague,  surve^'or. 


MUNICIPAL  CONTRACTS  OPEN. 

Slk-lfoku.— October  8th.— Laying  of  cant-iron  water  pipes  to  the 
village  of  Scredington,  for  the  rural  district  council.— Mr.  Jebse  Clare, 
surveyor. 

GutAT  Yaumouth.— October  8th.— Road  repairs  in  Wolseley-road, 
Soutbtown.— Ml'.  J.  ^'m.  Cockrill,  borough  surveyor. 

Andovek.— October  Dth.— Sinking  of  a  storm-water  well.— Mr.  Alfred 
Purkcss,  borough  surveyor. 

DtNBiGHsaiBE.— (October  9th.— Steam  road-roller,  for  the  county 
council.— Mr.  R.  B.  Adams,  district  surveyor,  Denbigh. 

Spilsbt.— October  Dth.— Various  stores  for  the  rural  district  council. 
—Mr.  Fred.  J.  Dixon,  surveyor. 

Hkmel  HEMi-srEAD. —October  11th.— Cast-iron  pipes,  for  the  rural 
district  council.— Mr.  'W.  H.  Radford,  engineer,  Angel-row,  Nottingham. 

Rasihgate.— OcLobrr  11th. — Gasholder,  outside  lift  115  ft.  diameter. — 
Mr.  W.  A.  M'lutosh  Valon,  gas  engineer. 

Glossop.— October  11th.— Sewerage  works. — Mr.  Charles  Davis,  town 
clerk. 

Beckbkhah.— October  11th. — Making-up  of  Kent  House-road,  for  the 
urban  district  council. — Mr.  F.  Stevens,  clerk. 

Ckewe.— October  lUh. — Various  sewering,  forming,  macadamising, 
kerbing  and  channelling  works. — Mr.  Eaton  Shore,  borough  surveyor. 

Hemel  Uesh'slld.— OtUober  lUh.— Sewerage  and  sewage  disposal 
works,  for  the  rural  district  council. — Mr.  W.  H.  Radfoi-d,  engineer. 
Angel-row,  Nottingham. 

Rochdale.— October  12th.— Fifty  new  copper  lamps. —Jlr.  James 
Leach,  town  clerk, 

Pori-AK. — October  12th. — Twelve  months*  supply  of  galvaniscd-irou 
I)ails  lor  the  collection  of  house  refuse,  for  the  board  of  works.— Mr. 
Leonard  Potts,  clerk, 

Fekwhoue.— October  12th.— New  sewer  at  Peopleton  village,  for  the 
rural  district  council.— Mr.  Joseph  Martin,  clerk. 

London.— October  12th.— Building  for  stores  and  offices  at  the  mam 
drainage  works  near  Beekton,  North  Woolwich,  for  the  county  council. 
—Mr.  C.  J.  Stewart,  clerk. 

liEKwicK-upoH-TwKKi). —October  12ih.— Urinal  at  Scotsgates  and 
coal  shed  at  Tower  WHterwor.kiri,  for  the  sanitary  authority, — Mi".  Wm. 
Weathcrhcad,  clerk,  Quay  Walls,  Berwick. 


BiioHLKT. — October  Tith.— Fire  brigade  station  and  stables  at  West 
street,  for  the  urban  district  council.— Mr.  Fre<l  H.  Norman,  clerk. 

Popi.iR.— October  12th.— Paving  of  a  portion  of  Ka«t  India  Dock-road 
with  Jarrahdnlc  jarnih  wood  blockn,  for  the  board  of  works. — Mr. 
Leonard  Potts,  clerk. 

Wii,leki>kk.— October  12th.— RoRd-making  and  paving  works  in 
Churchhil'.-rnad,  for  the  urban  diatrici  council.- Mr.  O.  Claude  Robsch, 
M.I.C.R.,  engineer. 

Lewisiiam.— October  12th.  —  Kerbing.  tar  paving,  metalling  and 
channelling  works  m  Hrookdale-road  and  Lower  Winchester-road,  for 
the  Iward  of  works.— The  Surveyor. 

SowiBBY.— Octol>er  12th.— Setting  and  n-dmmina  of  old  setts  at 
Triangle,  for  the  urban  district  council. —Mr.  Kli  Hartley,  sun-eyor. 

IlEMswocrn. — Octolwr  12th.— Karthenware  pipe  sewer  and  wood 
fencing,  for  the  rural  district  council.— Mr.  T.  H.  Richardsou.  surveyor. 

BitowNmi.L(t.— October  12th.— Works  of  levelling,  paving,  kerbing 
and  cbannellmg  in  New-road,  Sbelfleld,  for  the  urban  district  council. 
—Mr.  J.  H.  Shaw,  surveyor. 

LrioN,— October  12th.— Forming,  metatluig,  |iaviug  and  other  works 
in  Baker-street.— The  Borough  Surveyor. 

South  HouHhEy.-October  13th.— Hard  wood  paving  m  High-street* 
fcr  the  urban  district  council.— Mr.  M.  W.  Jameson,  surveyor. 

AsKiiDEEN.— October  13th.— Monument  at  Dulhie  Park.— Mr,  John 
Rust,  city  architect. 

KiNGSTON-upoK-TuAMES.- OctolHjr  13th.— Works  of  sewering,  level- 
ling, kerbing,  channelluig,  paving  and  lighting  iu  Lincoln-road. — Mr. 
Harold  A.  W^iuser,  town  clerk. 

Wallsehd.— October  13th.— Construction  of  a  new  road,  for  the  urban 
district  council.— Mr.  George  Hollings,  surve^'or. 

BiLLEiticAT.— October  13th.— Stoneware  and  iron-pipe  sewers  forthe 
Brentwood  sewerage  extension,  for  the  urban  district  councd.— Messrs. 
Jones,  engineers,  25  Parliament- street,  Westminster,  S.W. 

Lke. — October  13th. — 15-in.  and  12-in.  pipe  sewers  in  Green-lane, 
Eltham,  for  the  board  of  works. — Mr,  George  Whale,  clerk, 

Cardiff.- October  13th.— Additions  to  the  Canton  police  station, 
Cowbridge-road.— Mr.  W.  Harpur,  a. m.i.c.e.,  borough  engineer. 

Gltncokuwg, — October  I3th.— Laj'ing  of  about  5,400  3-ards  of  3-in. 
and  i-in.  water  mains,  for  the  urban  district  council.— The  Surveyor. 

New  MiLiiS. —October  13th.— Sewerage  works,  for  the  urban  district 
council.— Messrs.  Spinks  &  Beever,  engiueers,  1»  Albert*square,  Man- 
chester. 

Dalton-in-Fuukess.— October  13th.— Construction  and  completion  of 
James-street,  for  the  urban  district  council.— Mr.  J.  Tyson,  clerk. 

Gkeenwich.— October  13th.— Yorkshire  stone,  for  the  board  of  workt- 
— Mr.  J.  Spencer,  clork. 

FuLHAM.— October  13th.— Making-up  and  paving  of  Munster-road, 
Section  TIL,  and  Stephendale-road,  Se(?tion  III.— Mr,  Charles  Bottcrill, 
A. M.I.C.E.,  vestry  surveyor. 

Enfield.- October  13th.— Isolation  hospital,  adjoining  the  Northern 
Hospital,  Winchmore  Hill,  for  the  urban  district  council.- Mr.  Richard 
Collins,  surveyor. 

Bedmngton.— October  13tb.— Hand-broken  whinstone  and  limestone, 
for  the  urban  district  council. — Mr.  Brown,  surveyor. 

Walsall.— October  Uth. — Six  miles  of  earthenware  pipe  sewers  in 
connection  with  the  sewerage  of  Peisall  and  Rushall,  for  the  rural  dis- 
trict council. — Mr.  J.  E.  Willcox,  a.u.i.c.e.,  engineer,  Union  Chambei's, 
63  Temple-row,  Birmingham. 

Lanc.istek.— October  Uth.— Bnck work,  boiler  seats,  Ac,  required  in 
the  fixing  of  a  b  uler  at  the  electricity  works,  Marton-street  yard.— Mr. 
T.  Cann  Hughes,  town  clerk. 

AxBHiDGE.— October  lith.— Waterworks,  for  the  rural  district  council. 
—Ml-.  A.  Powell,  A. M.I.C.E.,  engineer,  3  Unity-street,  College  Green, 
Bristol. 

HcLL.— October  lUh.— Supply  of  South  Yorkshire  steam  coal  from 
November  1,  1897.  to  April  30,  1S9S,  for  the  Electric  Light  Committee.— 
Mr.  A.  S.  Barnard,  electric  light  station.  Dagger-lane. 

Pkeston.— October  15th.— Levelling,  paving,  flagging,  channelling  and 
making  good  of  James-street  South.— The  Borough  Engineer. 

RoTTON.— October  15th.— Construction  of  about  900  lineal  yards  of 
brick,  ca«t-iron  and  earthen^vare  pipe  sewers,  for  the  urban  district 
council.— Mr.  T,  S.  McCallum,  engineer,  4  Cha{>ol-walks,  Manchester. 

Guildford,— October  16th,— Blue  Guernsey  grauite.- Mr.  C.  G. 
Ma.son,  borough  surveyor. 

Bekmondbey.— October  18th.— 750  galvauised-ii-on  pails  for  the  col- 
lection of  dust  and  ashes,  for  the  vestry.- Mr.  Frederick  Ryall,  vcblry 
clork. 

Sot  tdend-on-Ska.— October  18th.— Pumping  machinery,  for  the  cor- 
poration,— Mr,  James  Mansergh,  6  Victoria-street,  Westminster,  S.W. 

Leeds.— October  19th.— Lime  lor  the  Knostrop  sewage  works.— The 

Town  Clerk, 

Leeds. —October  19th. — Kerbing  in  x-arious  districts  of  the  city  for 
throe  years  and  one  year  reapeotivcly.— Mr.  Thomas  Hewson,  m.i.c.e., 
city  engineer. 

Leeds. — October  10th.— Construction  of  sewers  in  various  districts 
of  the  city  for  three  years  and  one  year  resiwctively.- Mr.  Thos.  Hew- 
son, M.I.C.E.,  city  engineer. 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA— llulcs  fyr  pouring;  in  ccmcut  or  cum- 

pobiliuu. 
JiU— SUxiiglUcucJ  au  1  Loub'thcucd  Boukcl. 


OC— Inner  Sooketunil  Kc.-i. 

KK— riiiiiiilKT  for  comciit  or  corupoaitien, 

I'T- -^Uuiiuid  Juinl  IU  ucw  imaiuuu. 


'J"o  put  it  shortlj",  this  \>i]^o  secnret^  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  wliilc  allowing 
for  ii  slight  settlement  when  liret  laid,  forms  an 
nbjolutely  rigid  joint  directly  the  cement  sets. 
x>oxi«mrs  > 

1.— Gas    and    Watcr-Ticht    Joints    oaaily    mado 

under  water. 
2.— True  Allunincnt  of  Inwort. 

3. -Socket    the    atronKcst    part    of    tho    pipo. 
4.- No  spccuil  junctions  required. 

GATES    &    GREEN,    Ltd.,   HaUfax. 
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Knakesborough.— October  20th.— Main  seworftge  and  sewasre  dis- 
posal works  for  the  district  of  Bilton,  for  the  rural  district  couDcil.— Mr. 
D.  Balfour,  m.i.c.e.,  engineer,  3  St.  Nicholas  Buildings,  Newcastle-on- 
Tyne. 

MoRLET.— October  20th.— Completion  of  the  public  baths  in  rountain- 
street,  for  the  corporation.— Messrs.  Holtom  &  Fox,  architects,  West- 
gate,  Dewsbury. 

LiEEDs.— October  20th.— Walling,  &c.,  for  the  widening  of  Bnrlej- 
street.— The  City  Engineer. 

Glasgow.— October  20th. — Electrical  equipment  of  the  tramways. — 
Mr.  J.  D.  Marwick,  town  clerk. 

RnoHDDA.— October  20th.— Construction  of  a  reservoir  at  Llyn  Fawr, 
for  the  luban  district  council. — Mr.  Walter  H.  Morgan,  clerk. 

Kin-gston-on-Thaues.  —  October  21st.— Hospital  buildings.  —Mr. 
Harold  A.  Winser,  town  clerk. 

Belfast.— October  2l8t.— New  city  hall.— Sir  Samuel  Black,  town 
clerk. 

Eastbocene.— October  22nd.— Model  common  lodging  house. — Mr, 
William  Chapman  Field,  borough  architect. 

Penrith.— October  23rd.— Bridge  across  the  Raven  at  Sickergill 
Benwick,  for  the  rural  district  council.— Mr.  C.  N.  Arnison,  clerk. 

Leeds.— October  26th.— Completion  of  the  public  baths  inMeanwood- 
road. — Mr.  Jno.  Harrison,  toi\Ti  clerk. 

London.— October  26th.— Alterations  at  the  fire  brigade  station  in 
Heath-street,  Hampstead,  for  the  county  council.— Mr.  C.  J.  Stewart, 
clerk, 

Ramsgate.— October  27th.— Best  hand-broken  Cherbourg  quartzite, 
— Mr.  M.  Aspinall,  a.xi.i.c.e.,  borough  engineer  and  surveyor. 

Birmingham.— October  27th.— Construction  of  9  miles  of  aqueduct 
from  Knighton  to  Downtown,  for  the  corporation. — Mr.  Jas.  Mansergh 
B  Victoria-street,  Westminster,  S.W. 

Manorhamilton  (Ireland).— November  1st. —  Repairs  at  the  court 
house.— Mr.  E.  O'N.  Clarke,  county  surveyor,  Carrick-on-Shannon. 

Hull.— November  5th.— Electrical  equipment  of  the  tramways.— 
Mr.  A.  E,  White,  city  engineer. 


TENDERS. 

'Accepted. 
CHATHAM.— For   road   materials.— Mr.  Charles    Day,  Ijoroagh  sur- 
veyor : — 

Kentish  Rag. 
G.  West,  Strood  (200  yards),  6s.  7d.and  6s.  lOd. 
Chittenden,  Lake  &  Co.,  West  Mallms  (200  yards),  7s.  3d. 

Flints. 
T.  Pye,  Lidsing  (100  yards),  4^  Od.:  (200  yards),  4s.  9d.  and  4s.  6d. 
T.  .\pps.  Capstone  (200  yards),  3s.  lOd. 

F.  T.  Smitherman,  Luton  (100  yards),  4s.;  (200  yards),  4s. 

Cherbourg  Granite. 

G.  Moreland,  Gravesend  (600  tons),  12s.  8d. 

Guernsey  Granite. 
W.  GrifBths,  Kingsland-road,  London,  2 in.  (200  tons),  lis.  lOd. 


GALVANIZED 


CISTERN 


AMBLE. — For  a  supply  of  broken  whinstone,  for  the  urban  district 
council.— Chairman  of  the  Council : — 

Per  Ton. 

a.d. 

J.  Richardson,  Little  Mill,  Sesbury*     7    1 


EVESHAM.— For  the  formation  and  completion  of  Leys-lane,  Benge- 

worth,  for  the  urban  district  council. — Mr.  Thomas  Cox,  town  clerk  : 

T.  Vale,  Evesham* £310 

-Mr. 


FOLKESTONE.— For  fifty  artisans'  dweUings  on  the  East  Cliff.- 
John  White,  borough  engineer ; — 

W.  J.  Adeock,  Dover      £lf!,070 

Multon  Jt  Wallis,  Gravesend 10,490 

T.  Barden,  Maidstone 13,493 

T.  L.  Denne,  Walmcr     15,470 

S.  Vaut,  Folkestone        13,2!>7 

G.  Castle  &  Son,  Folkestone* 12,922 


GUILDFORD. — For  road  works. — Mr.  F.  Smallpiece,  town  clerk  : — 
Dene-road. 

G.  A.  Franks,  Guildford £253 

Streeter  Brothers,  Godalming* 229 

Sey^n-rcad, 

G.  Wheeler,  Kingston         194 

G.  A.  Franks,  Guildford 165 

Streeter  Brothers,  Godalming* 149 


GUILDFORD. — For  a  surface-water  drain,  for  the  rural  district  coun- 
cil.—Mr.  W.  S.  V.  CuUerne,  clerk  :— 

J.  Jackson,  Forest  Gate,  E £101 

W.  H.  Wlieeler,  Southwark  bridge,  S.E 87 

T.  Turner,  Blackwater          78 

C.  S.  Mallet,  Lawrence  Pountney-HUl,  E.C 75 

G.  A.  Pranks,  Guildford       62 

Streeter  Brothers,  Godalming*     49 


LANCHESTER.— For  sewerage  works,  for  the  rural  district  council. — 

Mr.  J.  E.  Parker,  a.m.i.c.e..  Post  Office  Chambers,  Newcastle; — 
S.  Walker,  Cockfleld,  Darlington*       £498 


SOUTH  AMPTON.— For  sewers  in  the  Shirley  and  Freemantle  districts. 
— Mr.  W.  B.  G.  Bennett,  borough  engineer: — 

W.  H.  Saunders  &  Co.,  Southampton         £13,333 

G.  Bell,  London 12,9.i9 

Dyer  &  Sons,  Southampton      12,957 

c:  Daysh,  Southampton           12,946 

Plavfair  &  Toole,  Southampton         12,712 

F.  Osman,  Southampton*        12,683 


WEST  HAM. — For  works  in  connection  with  asylum. — yU\  Fred.  E. 
Hillear.y,  town  clerk  :— 

J.  .lackson,  Plaistow         £8,066 

J.  &  M.  Patrick,  Wandsworth 7,010 

G.  Sharpe.  Stratford         0,900 

C.  Ford,  Harlesden 0,235 

Gregar  &  Son,  Stratford*           6,000 


IRON 


FRED-:  BRABY2(C? 


FITZROY  WORKS 

352to3G4  Euston  R? 
JONDONi 


BLACKMAN 


VENTILATING 
CO.  LTD. 


Specialists  in 


VENTILATING    AND    WARMING. 


rRAoEMARK     63    FORE    STREET,    LONDON,    E.G.,    and    Branches. 


ALU  Ml  NO- 
FERRIC. 

THE   Precipitant. 


SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glass  of  all  kinds  covered  by  tho  Policies  of 

t.liis  Cuniiimiv. 
MODERATE  RATES.     PROMPT  REPLACEMENTS' 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  th"  I'remiums  returned  overj 

six  years  in  cases  where  no  claim  has  arisen. 

Appllcatioas  for  Agencies  Invited. 

Liberal    Terms    for     Business    Introduced  • 


NAVVY  BARROWS 

Contractors'  Timber, 

Polling  Boards  and  Runners  to  sizes,  Knirli,--h 

Timber,    Plank   iind   Srantlincr,   Wagon    VVoimI, 

Fell('inL,^  Jiiiiiorv,  Pick  inid  Hftinnier  Slitil'is. 

JOHN  ASHWORTH  &  CO., 

Water-foot,   Manchester. 

Estab.  1S5G.  Depots  :  I<ivL'ii)oul,  IIiilt.'Floetwood, 


ij^        .     BILLS      OF      QUANTITIES,     SPECIFICATIONS, 

WilMm  CONTRACTS,     PLANS, 

LITHOGRAPHED     IN     BEST     STYLK     AND     WITH     GREAT     EXPEDITION     BY 


k.,:AaL;.;uKa  ovi..:  i;.i:.?  x  c-:nuiiY. 


PARTRIDGE    &    COOPER, 

.!/,■( •;;/;•;;;■  r.s'  .i.\;>  ,s/y;r;;i"();;.s'  i.i rii(.H;ii.\riii:i;s, 
191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 

LIBERAL  DISCOUNTS,  ACCORDING  TO  .MtRANGEMENTS. 
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AND   COUNTY   ENGINEER. 
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HEXPON.— For  800  yards  of  unclimliable  fencinp  for  the  outfull  works, 

for  the  urban  district  connciU— Mr. 

S.  S.  Grimley,  enfjineer  and  stir- 

veyor:— 

FenciDB 

Ciatos 

Fencing 

dolirercd 

Gates 

delivered 

fixed 

only  at 

flxed 

only  at 

complete 

Hendon 

complete. 

Hendon 

station. 

station. 

per  yard 

p«r  yard. 

per  pair. 

per  pair. 

3.  d. 

».  li. 

e  «. 

rf. 

£  1.  d. 

W.  Gibson,  Kxetor       

a  6 

7    6 

7    0 

0 

6  10    0 

A.  &  R.  Currie,  Tnyport 

8    0 

8    0 

9    0 

0 

9    0    0 

F.  Moi-ton  &  Co.,  (lurston 

7     J 

n  10 

8    5 

0 

7  12    6 

Uayward    &     Sons,     Wolver- 

hampton         

5  10 

6    4 

0  10 

0 

0    0    0 

Hill  jl  Smith,  Briorley  Hill    ... 

5    9 

S    :< 

7    7 

« 

«  12    0 

W.  J.  Priest,  Bristol      

S    9 

5    3 

«  17 

0 

11   2   a 

Ravhoulil  A:  Co.,  Workington.-, 

6     I 

S    0 

tt    5 

0 

6  10    0 

J.  EUwell,  Hirmim-ham 

6     8 

6     0 

0    2 

0 

5  10    0 

M.  SrcVey,  Kenuiii^ton  Purk- 

road,  S.E 

6     7i 

f>     1 

S  li 

0 

6     3     0 

Brooks  &  Co.,  Wolverhampton 

6     0 

6    0 

8  10 

0 

8    0    0 

liaylias,     Jones      A      Bayliss, 

Cannon-sti-eet,  E.C.t 

5     5 

5    0 

n    0 

(1 

6  10    0 

Walker  Bnithcrs,  Walsall      ... 

5    24 

4  10 

7  13 

0 

0  18    0 

t  Recommended  fo 

r  acceptan 
—  Mr.  W. 

ce. 
Spcaknian 

NANTWICH.— For  a  road -roller,  4c 

,   ReK'Stor 

OQico,  Nautwich  ;— 

C.  Burrcll  &  Sous,  Thetford,  Norfolk* 

£408 

PLUMSTKAD.— For  a  supply  of  rood  materials.— Mr.   \V.  C.    Gow, 
vcstrj*  surveyor  : — 

Broken  Kentish  Ragstoue. 
Driivered  at  Royal  Arsenal  or  any  South  Woolwich  wharf.— f'hitten- 
den,   r.ako  A  G^o.,  WePt  Mailing/ Ca.  5il.  jwrtou;  F.  A.   Hughes, 
East  Groonwich,  Os,  '.)d. 
Delivered  at  Royal  Arsenal  or  any  South  Woolwich  wharf. — Bensted  & 

Son,  Maidstone,  6s.  lOd.  per  t<>n ;  C  K.  Mills,  Maidstone,  7s.  -kl. 
Delivered  at  Woolwich  Arsenal,  Plumstead,  or  Abl>ey  Wood  stations.^ 
Benstead  &  Co.,  Maidstone,  8s.  per  cubic  yard  ;  C.  E.  Uills*  Maid- 
stone, 8s.  6d. 

Broken  Guernsey  Granite. 
Delivered  at  Royal    Arsenal    or   any    South    Woohvich    wharf.— Fry 
Brothers,   Greenwich,*   10s.  5d.  per  ton;    A.   A  F.   Manuello,   101 
Leadenhall-street,  K.C,  10s.  9d.;    Mowlem  &  Co.,  Westminster, 
lls.ed.;  W.  Griffiths.  Bishopsgate-street.  E.C..  llfl,  8d. 
Broken  Clay  Pit  Flints. 
Delivered    at   Royal  Arsenal    or   any    South   Woolwich   wharf. — Fry 

Brothers,  Creenwich,*  58.  per  ton. 
Delivered  at  Woohvich  Arsenal,  Plumstead,  or  Abbey  Wood  stations.^ 
W.  Clark,  Ospringe,  Favcrsham,  7s.  8d.  per  cubic  yanl. 
Whitwick  Granite. 
Delivered   at   Woolwich  Arsenal  railway  station.— Whitwick  Granite 
Company,  Leicester,  I3s,  4*1.  percubic  yard. 
Ponleo  Granite. 
Delivered  at  Royal  Arsenal  or  any  Smith  Woolwich  wharf  .—J.  Runnalls, 
Penzance,  9s.  ltd.  per  ton. 


HBNDON.— For  permanent  works  of  kerbiofr,  chauncHin»c.  melftlUnjt* 
tarpaving,  surface-water  drainaeo,  4c.,  for  the  urbun  dibirict  council. 
—Mr.  S.  S,  Grimley,  engineer  and  surveyor  ;— 

£     f.   d. 

Allen  BrothorH,  Church-roft^l.  Hondon  2.200  13    fi 

M.  S.  Kitterinpham,  Twvford,  Bucks 2,123  17    0 

T.  Adams,  W<xxl  Green,  N 2.0U  17    8 

K.  W.  Hollin*rfiwort!i,  Hendon.  N.W. 2,011    3    3 

R.  Ballard.  Lmiited,  Child's  HMI,  K.W.*       ...         1,977    9    0 


MEETINGS. 

OCTOltKIt. 
9.— Sanitary  Instituto :   Insiwction  of  tho  Wimbledon  Scwam  Works, 

under  the  ituidanco  of  Mr.  C.  H.  Cooper,  onibneer  to  the  district 

council. 
13.~Sanitary  Institute  ;  Inspection  of  a  common  lod^inf?  houHe. 
11.— Sanitary  Institute  :  Dr.  .1.  F.  .1.  Sykes  on  "  Objects  and  Methods 

of  Inspf-ction,  Nuisances,  Ac.'* 
10.— Saniuiry  Institute  :   InsjX'Ction  of  tha  Express  Dairy  Compan3r*s 

Farm,  CoIIojfe  Farm,  Finchley. 
18.— Sanitary  Institute  :  Prof.  A.  liostock  Hill  on  "  Factories,  Work- 
shops and  Offensive  Tnwles." 
21.— Sanitary  Institute :    Prof.  W.   H.  Corfleld   on  "  Water   Supply, 

Drinking  Water,  Pollution  of  Water." 
23.— Sanitary  Institute  :    Inspection  of  tho  Southmtrk  and  Vauxhall 

Watem'orks,  Uampton. 
25.— Sanitary    Institute :    Dr.    nenr>-    R.    Kenwood   on   "  Ii.fectioiu 

Diseases  and  Methods  of  DisinfcctioD." 


NOTICES. 

Thk  Sdrvkvor  and  Municipal  and  County  Enoiskkr 
maij  be  ordered  direct,  through  any  of  Messrs.  Smith  ^  Son's 
book-stalls,  or  of  any  newsagent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompanied  by  atamps. 

The  Prepaid  Stibscription  {including  postage)  is  as  follows  : 
Twelve  Six  Three 

Months.  Mouths.  Months. 

United  Kingdom  iSs.       ...       7s.  6d.       ...       3s.  9d. 

Continent,  the  Colonies,  India, 

Uniteil  States,  4o 19s.       ...       9s.  6d.       ...       4«.  9d. 

The  International  News  Company,  83  and  85  Duane-street, 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Thk 
SuRVKYOR.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EUITORIAL,  PL'BLI.SHING  AND  ADVERTISKMK.NT  OFFU'KS  : 

ST.  BRIDE'S  IIOOSE,  24  BRIDE-L.WK,  FLKE  P-STUKKT, 

LONDON,  E.C. 


Illusthated  Catalogues  =Tz^r;-<- 
"' — =  Free  on  Applicatioh. 


FENCIN6;HtlRDLES,GATES&c| 


BAYLISS.JONES^*'' BAVLISS. 
WOLVERHAMPTON. 


jT/lSaa  141  CANNON  ST  LONDON.E.C.  il 


DON'T  FAIL  TO 


IRON  ^^ 

FENCING 


HURDLES.  GATES.  &6. 


JONES  & 
BAYLISS 


FOR  aUOTATIC:i3.' 


VICTORIA  WORKS,  WOLVERHAMPTON. 

LONDON  OFFICES  AND  SHOW-KOOMS,  139  &  141   CANNON   STREET,  EC.  ;,.,.,...  ..(k.  tti.  i.(i,rur,o.. 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 


SSe 


FOR     RAISING 

As    adopted    I'or    tin'     Draiiiap-    el     Eastbourne.    Southampton, 

Warrington,    Staines,    Ipswich,    Norwich,    Felixstowe   ami    many 

oilier  ])lact',s,  hotli  in  this  coiiiiti-y  ami  aliroad. 

For    Pamphlola    and    Particulars    apply    to 

HUGHES     &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 
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APPOINTMENTS   OPEN. 


T7ESTRT    OF    ST.    GEORGE-THE-WARTYR, 

»  SOUTH  W  ARK, 

A  Temporary  Assistant  is  required  in  tlje  Surveyor's 
Department  for  about  three  months. 

lie  must  be  thoroughly  competent  to  prepare  details  of 
drainage  woi-k,  and  experienced  in  surveying,  levelling,  &c. 

Salai-y,  £2  10s.  per  week. 

Applications,  stating  age,  present  employment  and  other 
particulars,  with  not  more  than  three  recent  testimonials, 
must  be  sent  to  my  office  on  or  before  noon  on  Thursday,  the 
14th  inst. 

J.  A.  JOHNSON, 

Vestry  Clerk. 

A'estrv  Hall,  81  Borough-road. 
"6th  October,  1897. 

CT.  LUKE'S  VESTRY.  ~~ 

•^  APPOINTMENT  OF  SUPERINTENDENT  OF  THE 
SCAVENGING  AND  CLEANSING  DEPARTMENT. 

The  St.  Luke,  MidtUese.'i,  Vestry  invite  applications  from 
competent  persons  for  the  office  of  Superintendent  of  the 
Scavenging  and  Cleansing  Department. 

The  duties  which  \vi\\  devolve  upon  the  Superintendent  re- 
late generally  to  the  cleansing  and  watering  of  streets  and 
the  removal  and  disposal  of  the  house,  trade  and  other  re- 
fuse of  the  parish,  and  the  charge  and  management  of  the 
wharves  and  dust  destructor. 

Tlie  Superintendent  will  be  required  to  reside  in  the  parish. 

The  officer  appointed  must  possess  practical  acquaintance 
with  the  management  and  direction  of  workmen,  and  be  a 
strict  disciplinarian. 

The  salary  will  be  £200,  rising  to  £230  per  aunnm  by 
annual  increments  of  £10. 

The  ages  of  candidates  will  be  limited  to  between  thirty 
and  forty-five  years. 

Forms  of  application  for  the  appointment  and  list  of  duties 
may  be  obtained  upon  application  (if  by  letter  the  envelope 
should  not  be  marked,  and  should  be  accompanied  by  a 
stamped  directed  envelope). 


The  application  must  be  made  upon  the  printed  forms  be- 
fore mentioned  (which  alone  will  be  recognised),  and  these 
must  be  endorsed  outside  "  A]iplication  for  Superintendent," 
and  should  reach  uie  not  later  than  October  20th  prox. 

Candidates  may  be  required  to  attend  the  committee  of 
selection,  and  also  the  Vestry,  but  travelling  expenses  only 
vrill  be  allowed. 

Canvassing,  directly  or  indirectly,  will  disqualify  any  candi- 
date. 

(Bj-  order  of  the  Vestry) 

GEORGE  WHITEHEAD  PRESTON, 
Clerk  to  the  Vestry. 

Vestry  Clerk's  Office,  St.  Luke's  Vestry  Hall, 
City-road,  E.C. 
September  2-t,  1897. 


QU 


UNTY  OP  SOUTHAMPTON. 


NEW  FOREST  JiURAL  DIVISION. 


ROAD  FOREMAN.— WAGES,  30s.  PER  WEEK. 


P-tRTlCULARS  OF  DUTIES. 

He  shall  supervise  all  the  labour  and  steam  rolling,  measure 
material,  check  men's  times-sheets,  and  when  not  occupied 
in  such  supervision  he  shall  himself  work  on  the  roads  and 
perform  such  other  duties  couuected  "with  the  mainteuance  of 
the  roads  as  the  County  Surveyor  may  direct. 

He  shall  work  during  the  hours  the  roadmen  are  employed. 

The  wages  shall  be  30s.  per  week,  paid  fortnightly. 

The  mileage  of  roads  is  26.i  miles,  and  the  person  employed 
should  be  a  cyclist. 

Preference  will  be  given  to  applicants  who  have  had  ex- 
perience of  clay  subsoils,  and  the  use  of  gravel  and  flint  for 
road  repairs. 

Applications  to  be  made  in  applicant's  own  writing,  stating 
age  and  previous  experience,  and  accompanied  by  three  recent 
testimonials,  and  delivered  to  the  undersigned  by  Monday, 
October  20,  1897. 

W.  J.  TAYLOR, 

Count V  Siuvevor. 


Kslablished       I      UC&tSV     rn^ni  lV.fi.     PfS       l      seven  MedaUtoi 

Over  70  Years.     |       llCllnl      vUnULLf      QS,     UUd     I    SaiiitarvAppli.ince^ 

Head  Office  &  Sbow  Rooms :  42,  42a.  42b  HAMPSTEAD  ROAD,  LONDOK.  N.W. 

Uranch  Establishment— 120  Kentish  Town  Eoad.  London,  N.'NV.    Faitoiy  and  WarehouseST- 
Tolmers  Square,  London,  N.W. 

New  and  enlarged  «ditiou  of 
our  General  Catalogue,  containing 
200  pages  and  between  2,000  and 
3,000  illustrations  of  every  re- 
quirement for  the  Building  Trade, 
now  ready,  and  will  bn  forwarded 
post    free    on    receipt    of     Trade 

Card. 

All  Estimates  free. 
Telegraphic  .\ddress:  ■■ConoUy,  Lcndon." 
tnnrrs  /-Vee  nn  .J    /iliciition. 


The   "Tolmer"  CaBt  iron   Plunge  Eath 


Combined  with   Fittings  aud  Polijhed 
Mahogany  or  Walnut  Capping. 

/Ihistr-'te'l  s>teet  qf  Baths  nid  App 


OROQOON  &.  CO.,  Ld 

COHSTRUCTEONAL  WORK 
IN  IRON  OR  STEEL 


Eitiinate^     Given    fur    all     kinds 
IRON  ROOFS  AND  BUILDINGS. 


0/ 


ALSO  M.iKUFACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16    Upper    Thames    Street,    LONDON,    E.C, 

AnrI     .-.I     LIVERPOOL     and     GLASGOW. 


DSFI 


so    t>^e,e:    e,o"w,    XjEex)S. 


GLAZED  BRiGKS.  ARGHITEOTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOGKS. 
GAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks.  Furnace  Linings,  Sinhs,  Traps,  Porcelain  Baths,  <&g. 
THURSTONLAKD    RED    FAGIEVG    BBflGKSi 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street.  E.C. ;  i6  Charterhouse  Street,  E.C. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 

EASTWOOD  &  CO.,  Limited. 

IScad    Oflice:      UELVEDEKE     ROAD,    LABIBETH,     SE. 

BRICKS.   LIME.    CEMENT. 

In  any  Quantities.        For  Prices  apply  to  above  address. 
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COMPETITIONS. 


0 


ITY  OF  NOTTINGHAM. 


TO  LANDSCAPE  GARDENERS  AND  ARCHITECTS. 


NEW   CEMETERY. 

Tlio  Public  Pai-ka  Committee  of  the  Xottiiiglmni  City 
Council  invite  oompi>titive  dc3ign3  from  landpoape  gnrdeiiei'R 
ami  architeotH  for  the  laying  out.  and  planting  of  a  New 
Cemetery  at  IJasford,  in  the  City  of  Nottingham,  and  for  the 
erection  of  Lodges,  Chapels,  Crematorinni  and  necessary 
bnildings. 

It  ia  intended  that  the  compcf^ition  shall  be  divided  into 
two  portions  :  A,  to  be  competed  for  by  landscape  gardeners 
for  tlio  laying  out  and  planting  of  tlic  site  ;  atid,  B,  to  be  com- 
peted for  by  architects  for  the  l)uilding3,  &c.  Premiums  of 
£100  will  bo  paid  to  the  designs  i)laced  first  and  £50  for  the 
designs  placed  second  in  each  competition. 

The  conditions  of  the  competition,  with  plan  of  the  site, 
ma)'  bo  obtained  on  applying  to  the  City  Engineer,  Guildhall, 
Xottingham,  cm  payment  of  £1,  which  will  be  returned  on 
receipt  of  competitive  drawings,  or  on  receipt  of  the  conditions 
and  plan  in  case  the  applicant  does  not  compete. 

Flans  to  be  sent  in,  addressed  to  the  undersigned,  on  or 
befoi-e  the  loth  December,  1807. 

(By  order) 

SAMUEL  G.  JOHNSON, 
Town  Clerk. 

Guildhall,  Nottingham. 
29th  September,  1897. 

T^UKINFIELD  URBAN  DISTRICT  COUNCIL. 

-•-'  The  Council  are  prepared  to  receive  Desi!,'n.s,  ic,  from 
Architects  of  experience,  for  a  Town  Hall.  Cost  not  to  ex- 
ceed £7,000.     Premiums  of  £4-0  and  £20  will  be  awarded. 

Conditions  may  be  had  on  application  to  Mr.  S.  Hague, 
Surveyor  to  the  Council. 

TENDERS   WANTED. 

COUNTY  BOROUGH  OP  WEST  HAM. 
TO   CONTRACTORS. 
The  Conncil   hereby  invite  tenders  for  the  erection  of  an 
additional  Ward   PaWlion  at  the   Small-Pox  Hospital  in  the 
village  of  Dagenham,  in  the  County  of  Essex. 

IM.-ins  and   spocifiration   may    be   senn,  form  of  tender  .and 


further  particulars  obtained,  at  the  office  of  Mr.  Lewia  Angell 
Borough  Engineer,  Town  Hall,  Stratford,  E  ,  on  and  after 
Monday,  October  18th,  upon  payment  of  £.5,  which  will  bo 
returned  en  receipt  of  a,  hond-fide  tender. 

Tenders,  endorsed  "Tender  for  Additional  Pavilion,  Small- 
Pox  Hospital,"  to  be  sent  to  my  cflBcc  not  later  than  4  o'clock 
on  Tuesday,  October  26,  1S97. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  lender.  The  contractor  will  be  required  to  enter  into  a 
bond  with  two  sareties  for  the  due  performance  of  the  con- 
tr.act,  and  no  work  will  be  ordered  ander  the  contract  until 
such  bond  has  been  duly  oiecntcd. 

The  contractor  whose  tender  is  accepted  and  with  whom  a 
contract  is  entered  into  will  he  reipiired  to  pay  to  the  whole 
of  his  workmen  snch  rate  of  wages  and  observe  such  hours  of 
labour  as  are  recognised  by  the  workmen's  trades  uniuus  and 
in  force  at  the  lime  of  signing  the  contract.  In  the  event  of 
any  breach  of  such  agreement  the  Conncil  will  enforce  tho 
penalty  clause  in  its  entirety. 

(By  order  of  the  Coimcil) 

FRED.  E.  HILLEARY, 

Town  Clerk. 

Town  Hall,  West  Ham,  E. 

5th  October,  1897. 

WALSALL  RURAL  DISTRICT  COUNCIL. 
The  above-named  Council  invite  tenders  for  the  con- 
struction of  about  6  miles  of  Earthenware  Pipe  Sewers,  with 
Manholes,  Lmnpholes.  Flushing  Chambers,  Engine  House, 
Pump  Well,  Tanks,  Filter-Beds,  and  other  works  in  connec- 
tion with  the  sewerage  of  tho  parishes  of  Pelsall  and  Kiishail, 
in  their  district. 

Drawings  and  specifications  may  be  seen  and  bills  of  quan- 
tities obtained  on  and  after  the  1st  day  of  October,  1897,  on 
payment  of  5  guineas  deposit  (which  will  be  returned  on  re- 
ceipt of  a  bond-ftile  tender  and  on  return  of  all  documents)  at 
the  office  of  the  Engineer,  Mr.  J.  E.  Willcox,  A..M.I.C.K.,  Union 
Chambers,  63  Temple-row,  Birmingham. 

Sealed  tenders,  marked  "  Pelsall  and  Rnshall  Sewerage," 
to  be  sent  to  the  undermentioned  address  not  later  than  noon 
on  the  Uth  day  of  October,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

A.  H.  LEWIS. 
Clerk  to  the  Conncil. 
1  Leicester-street,  Walsall. 

23rd  September,  1S97. 


HAYWARD'S  PATENT  "SEMI-PRISM"  PAVEMENT  LIGHTS. 


For  Lighting  Basements,  Cellars,  and  Underground  Apartments. 
Uoiversally  acknowledged  to  be  the  BEST. 


HAYWARD'S  PATENT  SAFETY 
COAL  PLATES. 

SELF-LOCKIXG  AND   SI- LF-r.VSTEKING. 

Used  by  all  Lou'iil  Hoards  and  Vc-,li  ies. 

Solid  Iron,  Ventilation  or  Illnminating. 


Cross  Section  through  Hnyward's  No.  L'B  "Semi-Prism"  Pavement  Light, 

IRON  STABLE  FITTINGS. 


li'  ia,  U  in.,  lii  in.,  13  in.  Diameter. 
IRON      STAIRGi  SES.  •  ">  I  ircproonn,.-  Cmldmgs. 


KTCjS^^^i   .A>-.     ^\ 


is!»«M=ir^ 


to    MEDALS    AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  WORK  OF  EVERY  DESCRIPTION  ON  SHORTEST  NOTICE. 
Catalogues  and  Eatlmatca  on  receipt  of  ParticuLirs,  to 

Hayward  Brothers  &  Eckstein, 


ENGINEERS    AND    IRONFOUNDERS, 

187  to  193  UnO]^  STREET,  BOROUGH,  LONDOlf,  S.E 


LIMITED. 
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THE    SURVEYOR   AND   MUNICIPAL 


[October  8,  1897. 


BOROUGH  OF  EAMSGATE. 
Tenders  are  invited  for  supplying  abont  400  tons  of  the 
best  quality  hand-broken  Cherbourg  Quartzite,  to  pass  through 
l^-in.  gnage,  delivered  free  on  ({uay  of  Ranisgat  Harbour. 
The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
Sealed  teuders,  endorsed  "Tender  for  Quartzite,"  and  ad- 
dressed Chairmau  of  Works  Committee,  Town  Hall,  Rams- 
gate,  to  be  delivered  on  or  before  the  27th  instant. 

JI.  ASPINALL,  AS.SOC.M.INST.I'.K., 

Borough  Engineer  and  Surveyor. 
Broad-street,  Ranisgate. 

4th  October,  1897. 

BECKENHAM  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
Tiie  Beckenhani   Urban  District  Council  invito  tenders  for 
providing  and  laying  Crossings  in  various  roads,  and  also  for 
new  Paving  in  Beckenhaui-road. 

The  works  con jiist  of  about  240  super,  yards  of  axed  second- 
hand Aberdeen  or  Guernsey  Pitchers,  150  lineal  feet  Norway 
Kerb,  210  super,  yards  of  2-iu.  Red  Brick  Paving,  &c. 

Plans  and  sections  niay  be  seen  and  bills  of  quantities, 
specifications  and  forms  of  tenders  obtained  on  application 
to  Mr.  John  A.  Angell  on  and  after  October  1st,  on  deposit 
of  £1,  which  will  be  returned  on  the  receipt  of  a  honti-fide 
tender. 

Tenders,  duly  sealed  and  endorsed  "  Tender  for  Crossing 
and  I'aving  Works,"  to  be  sent  to  the  undersigned  not  later 
than  4  p.m.,  Monday,  October  25,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

F.  STEVENS, 

Clerk  to  the  Council. 
Ist  October,  1897. 

IVTEW  MILLS  URBAN   DISTRICT   COUNCIL. 

-L^  SEWERAGE    SCHEME. 

Tlio  above  Conncil  is  prepared  to  receive  tenders  for  the 
undermentioned  works  : — 

Contract  No.  3  :  1,200  lineal  yards  18-in.  Pipe  Sewer,  of 
Iron,  Steel  and  Fiie-Clay,  including  300  lineal  yards 
of  tunnel  through  the  Torr  ;  500  lineal  yards  of  9-in. 
Pipes,  or  thereabouts,  together  with  Manholes, 
Storm  Overliows,  Flusliing  Tanks,  River  Crossings, 
and  other  contingent,  works. 


Contract  No.  4:  For  Building  and  Completing  Tanks, 
Laying-out   and   Under-draining    about   4  acres   of 
Land,  and  all  contingent  works. 
The  drawings  and  speciiications  may  be  inspected  and  the 
bills  of  ([[lantities  and  forms  of  tender   can   be   obtained  on 
application    to    the  engineers,   Messrs.    Spinks    &    Beever,  9 
Albert-square,  Manchester,  on  and  after  Wednesday,  October 
6th,  on  payment  of  a  deposit  of  £3  3s.  in  respect  of  each  con- 
tract, which  will  be  refunded  provided  a  bond-fide   tender  is 
received,  and  on  tlie  retm'n  of  all  documents  supplied. 

The  Council  wiU  require  satisfactory  security  for  the  due 
fulfilment  of  the  contract,  and  do  not  pledge  themselves  to 
accept  the  lowest  or  any  tender. 

Sealed  tenders,  endorsed  "New Mill  Sewers,"  and  "  Sewage- 
Disposal  Works,"  to  be  addressed  to  the  Chairman  of  the 
Urban  District  Council,"  New  Mills,  and  delivered  to  the 
undersigned  not  later  than  4  p.m.  on  Wednesdav,  October  13, 
1897. 

JOSEPH  POLLITT, 

Clerk  to  the  Council. 
Town  Hall,  New  Mills. 
October  4,  1897. 

IJHONDDA   URBAN     DISTRICT    COUNCIL. 

NEW  WATERWORKS. 


TO  CONTRACTORS. 

The  above  Council  invite  tenders  for  the  Construction  of  a 
Reservoir  at  Llyn  Fawr  and  a  Tunnel  therefrom  to  the  top 
of  the  Rhondda  Valley,  with  works  connected  therewith. 

Plans  and  specifications  may  be  seen  and  form  of  tender, 
with  bill  of  quantities,  obtained  (upon  payment  of  £3  3s., 
which  will  be  returned  on  the  receipt  of  a  bond-fide  tender) 
at  the  office  of  Mr.  Togarmah  Rees,  c.E.,  Corn  Exchange 
Chambers,  Newport,  Men. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

Tenders  to  be  sent  to  me   on  or  before  the  20lh  day  of 
October,  1897,  endorsed  "  Tender  for  New  Waterworks." 
(By  order  of  the  Council) 

WALTER  H.  MORGAN, 

Clerk  (Solicitor). 
Treforest,  Pontypridd,  Glam. 
25th  Septei'nber,  1897. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2 > 

40  by  27  „         3/- 

53  by  31 „         4/- 

Copies  itionc6hcet,60h}j-i^^hy arrangement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  a.  e 

40  by  27 „       2e 

53  by  31 „       3e 

J.  HALDEN&CO., 

8   ALBERT    SQUARE,  MANCHESTER. 


5i^ 


&    LAjff, 


^4^ 


FIRE  ^ 


^LONDON  &  ^ 
^LANCASHIRE. 


% 


'^^ItCE  CO^^ 


.^^^ 


Subscribed  Capital  -  £2,127,500. 

H    .vn*       /  +5  DALE  STREET,  LIVERPOOL, 

aeaa  Vfficeo  y  ^^  ^^^  ^^  ^^^^  ^^^^^^^  ^^^^^^^  ^(,|^pQ^_ 

Liberal  Comraissiun  allowed  to  SURVEYORS 
BUILDERS  and  ARCUITECTS9  for  iuHoduction  of 
Business. 


C.WOOLLISCROFT  &S0N, 


LTD. 


FLOORS 


cation. 


TO     LET. 


PERMANENT      DECORATIVE 

WALL  S  CKILING  OOYEllINGS. 

ENAMELLED     FLEXIBLE     METAL. 

THE  ENAMELLED  METAL  DECORATION  CO., 

97,  Queen   Victona  Stnct.  LONDON.  E.C. 


Nineteen  Medals.  Chicago  Exhibition,  highest  awards. 

IflZ^IVI.       lAZ^OOLLAlVIS       &       CO., 


nUKUNAL    MAhKUS   Ut 


ARTISTIC   WALL   PAPERS 


Free    from    Arsenic. 

Sole  Address:  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Specifil    7\-rws  for   h'jpnrt.  Of  nU   />eccr'ifrrs. 


October  8,  1897.] 
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PTTY  AND  CODNTY  OP  KINGSTON-UPON- 
vV  HULL. 

ELECTRIC  TR.\J1\VAVS. 

The  Coriioniiion  of  tlio  above  city  iuvite  tenders  for  tli« 
Electrical  Eiiiiipiiieiit  of  ihoir'  Tramways,  to  tlio  extent  of 
about  9  miles  iloublo  track  and  1  mile  single  track. 

It  will  bo  opon  to  coiilnicLors  to  sulimit  tcnilers  for  various 
systems,  anil  the  contract,  which  will  not  bo  ilivitleil,  will 
incluilc  Engiiii's  ami  Generators,  Switch-boanls,  b'euilors,  I'olos, 
Brackets,  Trolley  ^Viru,  Rail  Boudiiif?,  ami  all  Accessories ; 
also  the  first  instalment  of  Cars  (tifteen  Jlotor  Cars  and  live 
Trailers). 

It  is  expected  that  the  specificutiou,  lithopiraphod  plans  of 
the  routes,  and  other  jiarticnlars,  will  be  ready  for  issue  early 
in  September,  and  copies,  when  ready,  may  be  obtained  from 
the  City  Enfrineer,  Hull,  by  persons  iiroiiosing  to  tender  npon 
payment  of  a  deposit  of  jilU,  wiiicli  will  be  refunded  upon 
receiptor  u  bona-Jidc  tender  and  return  of  the  papers  and 
]>lans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thos.  C  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tianiway  Equipment,"  are 
to  be  addressed  to  the  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  office,  Hull,  before  noon 
on  Friday,  5ih  November,  1S97. 

The  Corjioration  do  not  bind  tliemselves  to  accept  the 
lowest  or  any  tender. 

(By  order) 
A.  E.   WHITE,  City  Enfjincor. 
A.  S.  BARNARD,  City  Electrical  Engineer. 

Town  Hall,  Hull. 
2tith  August,  18!)7.    

THOROUGH  OF  GUILDFORD. 

•^-^  The  Corporation  invite  tenders  for  the  Supply  of  about 
600  ttjns  of  Broken  Blue  {iueniscy  Granite  as  ami  when  re- 
quired by  the  Council,  to  bo  delivered  at  Guildford  radway 
station. 

Forms  of  tender  may  be  obtained  on  application  to  Mr.  C. 
6.  Mason,  c.e.,  the  Borough  Surveyor,  at  his  office,  Tuns  Gate, 
Guildford. 

Tenders,  endorsed  "  Tender  for  Broken  Granite,"  are  to  be 
sent  to  me  on  or  before  Saturday,  October  16,  1897. 

No  tender  will  be  considered  except  upon  the  prescribed 
form. 


The  Corporutioa  do  not  bind  themsolvea  to  accept  the 
lowest  or  any  tender. 

FERDINAND  SMALLPEICE, 
Clerk. 

Town  Clerk's  Office,  Guildford. 
23rd  September,  1897. 

ROWNHILLSURHAN  DISTRICT  COUNCIL 

TO  CONTRACTORS. 
Tenders  are  invited   for   the  Level! iiij;.  Paving,   Mutulliiig, 
Korbing,  and  Channelling,  and  Making  Good  New-road,  Shel- 
Held,  in  the  Urban  District  of  Hrownhills. 

The  drawings  and  spocitications  may  be  seen  an<l  other  in- 
formation obtained  on  application  to  Mr.  J.  H.  Shaw.  Sur- 
veyor to  the  Council,  at  the  Public  BiiildiogH,  Brownhills. 

Tenders,  sealed  and  endorsed,  and  nnirked  "  Paving.  Ac," 
must  be  delivered  to  me,  tlie  undersigned,  ou  or  bofori-  Tues- 
day, 12th  October  next. 

The  Council  do  not  bind  themselves  to  uccoi>t  the  lowest  or 
any  tender. 

T.  HOWARD  STANLEY. 

Clerk. 
Council  Offices,  Brownhills. 

September.  1897. 

TTRUAN  DISTRICI'  COUNCIL  OF  ENFIELD. 
ISOLATION  HOSPITAL. 


TO  BUILDERS  AND  CONTRACTOR.S. 

The  Council  are  prepared  to  receive  tenders  for  the  Erec- 
tion of  an  Isolation  Hospital  on  their  land  adjoining  the 
Northern  Hospital,  Winchmore  Hill,  comprising  the  following 
buildings  : — 

Administrative  Block, 

Four  Pavilions, 

Dischai-ge  Block, 

Mortuary, 

Laundry, 

Porter's  Lodge. 
Drawings  aud  specifications  may  bo  seen,  bills  of  quantities 
(prepared  by  Messrs.  Young  &  Brown,  of  7  Southampton- 
street,  Bloomsbury-square)  and  all  information  obtained,  on 
application  to  Mr.  Richard  Collins,  the  Council's  surveyor,  at 
this  office,  any  day  between  the  hours  of  10  a.m.  and  -1  p.m., 
except  Saturdays,  on  a  sum  of  2  guineas  being  deposited, 
which  will  be  returned  on  the  receipt  of  a  boni-fide  tender. 
Sealed  tenders  (on   the  forms  snpplied  only),  accompanied 


THE  NEW  EXPANDED  METAL 


Meshes  from  gth  In    to  6-in.  wide.      Strands  from  24  B.W.G. 
to  ,'oth  in.  thickness  of  Steal, 

FOR  BUILDING  CONSTRUCTION,  ;is  supplied   to  a  large  number   oJ 

imi.orUiit  BuiUiinnb.  U'th  l'iil.liu,«i.l  l'in;it<;,  in  thin  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  -'  mchos  thick,  wth  Expanded 

Mttal  Lathiiif,'.     Firiproof.  \irmin-iiroof,  iimi  practically  9ound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs. 

lor  walls  ami  i-iilinua,  alai)  for  svisi'i'iuU'd  cfilin(;s,  ornami-Mtal  mojldings.  encasing  column* 
HirdiTs,  Ac-  no  i-iMckiiif;  or  lallint;  away  of  plastvr  to  bo  fi-ari-d. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  rtoulls  aud  a.tvauU;;'  »  of  these   w  ill  be  better   underatoiKi   ly  perusal  of  the  He[Krl 
hereinafter  refc   red  to. 

FOR  EXTERIOR  WALLS   OF  BUILDINGS.-Ceraent   applied   to    Ex 

pauded  Metal  is  not  liable  to  cr.ick  or  l.dl  away  throonh  changes  01  temperature. 


-•>-riTV>:  ■■-.-•.- 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

the  Uoyal  r.-irk...  le.uhiii;  liailw.iy  Companlesaud  lauded  L-lale.-  Ibionth.uU  the  Klugdom. 

ORNAMENTAL.       STRONG^       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.     These  aio  iimuiiurable.     It 

lau  le  u».,l  Hhere\er  lall  lee  w  orl,  IM.  .|Uii .  d,  f  loni  a  Idler-raek  lo  a  hll  Mull.  I»r  n«'de,. 
I«r.l.  iliii;  and  archwnjs.  Is  liiglily  oriialiieli  ill  and  e.\ee«hugly  duiable,  luviBg  no  joii.h 
loriistaway. 

lieiug  i-xpanded  by  rapid  nmcliinery,  it  is  considerably  cheaper,  (trengib  ler  •trengUi 
than  any  oilier  de-eiif'tiou  of  nieUll  Ialt«ee-work. 

BRASS,   ALUMINIUM,  or  any  other  ductilo  nietjil  can  bo  expanded,  and 

tlie  elleet  is  eery  ple.i.sillg.  and  hereaj;aiu  I  be  ab^elu•e  of  j,.iuts  |;ive9  grtat  durabi  ily  tolho 
metal,  and  the  Vapidity  of  niauufrtcture  allows  of  very  low  price.-.. 


i    CATALOGUES   AND  PRICK  LISTS  can   be  obtiinpd  on  "PPljcntfon; 

/J  AlMicopy,.fa  UKl'OUT  by.m  li-MLNKNl  KlltM  of  BNC.INKKIIbonUie  .i»e  01  li.\PAM>BB 

JH  MKTAL  IN  CONL'IIKTli'.'  I 


THE  EXPANDED  METAL  COMPANY,  LIMITED 

;]'.)  rpj'i:ii  Tii  iMEs  sTm:F/j\  loxdox,  k.c. 

Tole^aphic  Address,  "  DUtund.  London.'  Works— WEST  HARTLKl'OoL.  Tolephono  No.  XdT 


4?  4 


THE    SURVEYOR. 


[October  S,  1897. 


by  priced  bills  of  qnantities,  to  be  sent  to  me  not  later  than 
noon  on  Wednesday,  the  13th  October  next,  endorsed  "  Tender 
for  Isolation  Hospital." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  oi'dei-) 

T.  W.  SCOTT, 

Clerk. 
Court  Honse,  Enfield. 
20th  September,  1897. 

BECKENH.^M  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
The  Beckenham  Urban  District  Council  invite  tenders  for 
making-up  Kent  House-road,  Beckenham.  Tho  works  com- 
prise about  2,400  lineal  feet  Norwegian  Granite  Kerb  and 
Guernsey  or  Aberdeen  Channelliiig.  l.-oOO  super,  yards  Red 
Brick  Pavintr,  re-laying  existing  Siuf  ace-Water  Sewers,  build- 
ing Manholes,  Gullies,  &c.,  together  with  the  re-modelling  of 
390  lineal  yards  of  roadway  and  other  work  incident  thereto. 
Plans  and  sections  may  be  seen  and  bills  of  quantities, 
specifications  and  forms  of  tenders  obtained  on  application 
to  Mr.  John  A.  Angell,  on  deposit  of  £1,  which  will  be  re- 
turned on  the  receipt  of  a  bojuh-fide  tender. 

Payment  under  the  contract  will  not  be  made  until  six 
montlis  after  the  completion  of  the  works. 

Tenders,  duly  sealed  and  endorsed  "  Tender  for  Making-up 
Kent  House-road,"  to  be  sent  to  the  undersigned  not  later  than 
4  p  m.,  Jfonday,  October  11,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

F.  STEVENS, 

Clerk  to  the  Conncil. 
1.5th  September,  1897. 

ON  SALE. — Povu--ton  Horse  Roller.  Double 
cylinders,  3  ft.  10  in.  diameter,  2  ft,  6  in.  wide  each.  In 
excellent  condition. — Apply,  C.  Chambers  Smith,  town  stir- 
veyor,  Sutton,  Snrrey. 

ADVERTISEMENTS. 

ADVERTISER  seeks  situation  Tvitli  Land  Agent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  experience  in  London 
Building  Surveyor's  office.  Past  P. A.S.I,  last  year.  Good 
book-keeper  and  correspondent. — Svrvktor,  KJ.t  High-street, 
Lewisham. 

ADVERTISER  (twenty-three),  engaged,  tei 
years  in  Surveyor  and  Inspector's  office,  seeks  engage- 
ment as  Surveyor's  Assistant  or  Clerk.  Levelling  and  chain 
surveying. — Address, "  Chain,"  53  Devonshire-road,  Ulverston. 

URVEYOR'S     ASSISTANT,    twenty,    desire.s 
engagement.     Survej-ing,   levelling,   road-making,    &c. 
Good    drauglitsman.  —  Apply    "Level,"    4    Colston-street, 
Bristol. 

SURVEYOR'S  ASSISTANT,  well  up  in  stu-vey- 
ing,  levelling,  &c.,  and  good  draughtsman,  is  willing  to 
give  his  services  in  a  City  Surveyor's  office  for  twelve  months. 
Good  references. — -A.pply  '  C"  ofRco  of  The  Srr.\  hvor. 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT    rOPTES     OF     DRAWINGS,    TR.\OINGS, 
PHOTO-COPIES   -\XD   PHOTO-LITHOGR.\rHY. 

ROBL  J.  OOOK  k  HAME^IOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3, IS J.     Teleu'rfll.hic   .\.^ll■cs^  ■   ■■  i.'-ii  loi  D'J,  London." 

GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powers. 

Suitable  for  all  Purposes.  Largely  Used  by  GoYernment, 

Write  for  Particulars  and  Shades  of  Cnloiir  to  the 

TORBAY  PAINT  COMPANY, 

^  26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 

~0iLDACRES~&~C07^ 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52     CHANCERY     LANE,    W.C. 
Bills  of  Quantities,  Specifications,  Reports,  &c.,  Electrogrraphed  with 

Rccurncv  1111(1  ihspatch,  cqiml  to  f.uhopuph.v.  nml  &ii  per  cent,  cheaper. 
LithoKraph.v ni  moderate  rato«.  Plana  enlareed,  re(hired,  Ac,  best  Btyle. 
"QimntitiCf  "  Pox,  Uin.  x9in.x  S  hi.,  drop  front,  2s.  eoch  -  Architects 
and  Surveyi.i."'  Draft  Papers  —  yiiantitios,  S|Mciflcatiou,  Abstract, 
Dimension,  Sec,  lOs.  Od.  per  ream.    Prices  andSpecimem  on    pplieadon. 


SURVEYOR  (twenty-two),  witli  good  knowledcje 
of  lerelUngf,  snrveying,  &c,,  good  flranghtsman,  seeks 
sitnation  as  As.sistant  or  Under-Assistant  in  a  Borough  or 
City  Surveyor's  office.  Small  salary  to  commence. — Apply 
"J.  S.  T.."  office  of  The  Survetor. 

QUANTITlKiS,  &o.,  LITHOGRAPHED  accu- 
rately and  \Wtli  despatch.  METCHIM  &  SON,  8 
Princes-streef,  fireat  George-s;reet,  Westminster,  S.W.,  Sar- 
veyors'  printers  and  stationers, 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS. — Complete  courses  of  preparati(>n,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowehip,  in  all  snb-divisions.  Mr.  Parry's  courses  have 
been  conducted  continuonsl}'  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prixe,  Driver  Prize  and  Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  snccessfnl  candidates  were  prepared  liy  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m,i.i',e,,  &c.,  27  Great 
George- street,  Westminster  (immediately  opposite  the  Sur- 
veyors' Institution). 

MUNICIPAL  AI^'D  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c.,  27  Great  George-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  conrse 
'  of  work  may  be  taken  to  extend  over  three,  sis  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion 'of  last  April  out  of  the  fifteen  snccessfnl  candidates 
twelve  were  prepared  by  Mr.  Parry. 

qANITARY  INSPECTORS  and  other  exaras.  of 
^  the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  The  Sdrveyor. 

IVIL     SERVICE    TECHNICAL     EXAMS.— 

Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation  to  A.  H.  Henty,  Perchard  House,  70 Gower-street,  W.C. 

"l^ToN^ONlTiiraSEir^r" 
DRAWENOa>j> TRACING  OFFICE, 

93  Gray's  Inn   Road,  Hoi  born,  W.C. 

(Adjoining  Holboru  Town  Hall.) 
Manager — JOHN    B,   THORP,   Architect   and   Surveyor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Office  Hours— Xine  to  Six.    Saturdays  One. 

Established    1883. 

For  the   PROMPT   and  EFFICIENT  execution   of   all  work   usually 

required  hv  the  PROFESSION,  such  as 

WORKING  DRAWINGS,  COMPETITION  DRAWINGS, 
PERSPECTIVES,  TRACINGS,  SURVEYS,  MODELS, 
Blueprints  and  Black  Line  PHOTO-COPIES,  DIAGRAMS, 

Qnantities,  Specifications  LITHOGRAPHED. 

TRACING   and   PRINTING  Rooms,  HATTON   GARDEN, 

connected  liy  Private  Teleiihoue. 


ec 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  SpeciScations.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVKYS.  REPORTS. 


Roofing  Felt.— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.-l'"or    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  !-'ound. 

Sarking,  or  Slaters'  Felts.-Thin  in  substance, 

and  plialilc,  and  ea.sily  worked  under  .slates. 

Foundation  Fell,  or  Damp  Oourse.-To  pre 

vent  Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
docs  not  cr,ack. 

H4IR  FELTS, 
SHOE  FELTS, 
FELT  VflRNIbh 


S.implcs,  Prices  and 
Instrui'tiona  Free. 

'.twardcd  1 "  Gold  ft 
Silver  Medals. 


ANDREW  POTTER,  Manufacturer.  Wolverhampton. 
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Minutes  of  Proceedings. 


A  circular  explanatory  of  the 

»« u«?^^»Kto»      provisions     of     the    Metropolis 
of  Metropolitan      •  .    i   i  oot    i        i  j 

Water  Consumers.  Water  Act,  l.s97,  has  been  ad- 
dressed  by  the  Local  Govern- 
ment Boaid  to  the  clerks  to  the  vestries  and  district 
boards  of  works.  As  onr  readers  are  aware,  tlie  Act 
makes  important  amendments  in  the  laws  respecting 
the  Metropolitan  Water  Companies.  Jnrisdiction  is 
conferred  upon  the  Railway  and  Canal  Commission 
to  hear  and  determine  complaints  which  miij'  be 
made  by  water  consumers  or  by  local  authorities 
with  respect  to  defaults  by  the  companies,  and  it 
should  be  noted  that  the  Act  is  in  addition  to,  and 
not  in  substitution  for,  any  proceedings  or  remedy 
previously  in  existence.  Any  ag:grievcd  consumer  or 
any  local  authority  may  complain  to  the  commission 
that  a  company  has  failed  in  the  performance  of 
some  statutory  duty,  and  the  commission,  if  satisfied 
that  the  charpo  is  well-founded,  may  order  the  com- 
pany to  carry  out  the  duty,  avid  may  even  im[)Ose 
any  penalty  which  can  be  inflicted  under  any  Act 
for  that  particular  fault.  The  commission  may  hear 
and  determine  complaints  as  to  the  f|Uantity  or 
quality  of  the  water,  may  order  the  company  to  re- 
move the  ground  of  complaint,  and  may  award 
damages  to  the  complainant.  Except  npon  a  ques- 
tion of  fact,  or  npon  any  question  regarding  the 
locus  standi  of  a  complaint,  an  appeal  lies  to  the 
Court  of  Appeal,  but,  subject  to  this,  every  decision 
or  order  of  the  commission  is  final.  The  commission 
may  order  two  or  more  companies  to  carry  an  order 
into  effect  or  to  make  mutual  arrangements  for  that 
purpose,  and  may  further  order  the  companies,  or 
any  of  them,  to  submit  a  scheme  for  carrying  the 
order  into  effect.  When  the  scheme  has  been 
approved  by  the  commission  thoy  may  order  each 
of  the  companies  within  its  powers  to  do  what  is 
necessary  to   carry   the  scheme  into  eifeut,  and  may 


determine  the  proportions  in  which  the  expense  is 
to  be  defrayed.  Separate  order  can  also  bo  made  on 
snch  companies,  but  the  commission  are  not  antlior- 

,  isod  to  require  two  companies  to  do  anything  which 
they  would  not  have  jurisdiction  to  require  if 
such  companies  were  a  single  company.  The  pay- 
ment, disposal  and  taxation  of  costs  are  in  the 
discretion  of  the  commission.  An  important  provi- 
sion is  that  which  enables  a  local  authority  to  aid 
any  water  consumer  in  obtaining  the  determination 
of  any  question  which  appeared  to  them  to  be  of  in- 
terest to  water  consumers  within  their  district,  with 

.  respect  to  the  rights,  duties  and  liabilities  of  any  of 
the  water  companies  in  reference  to  the  quantity  or 
quality  of  water  or  the  charges  made.  A  local 
authority  thus  aiding  any  legal  proceedings  may,  if 
the  Court  think  fit,  he  made  a  party  to  the  proceed- 
ings, and  will  be  liable  for  costs  accordingly.  The 
aid  which  may  thus  be  given  by  a  local  authority  to 
a  water  consumer  is  not  limited  to  cases  in  which 
complaint  is  made  to  the  commission,  nor  is  the 
local  authority  subject  to  any  restriction  as  regards 
the  class  of  water  consumers  whom  they  may  aid. 
If  the  question  to  be  determined  appears  to  the 
local  authority  to  bo  of  interest  to  water  consumei-s 
within  their  district,  it  is  not  necessary  that  the 
water  consumer  r.iising  the  question  should  himself 
be  a  resident  or  ratepayer  in  the  district  in  order  to 
enable  the  local  authority  to  aid  him  in  the  matter. 
The  effect  of  the  new  Act  should  be  to  make  the 
companies  what  thoy  ought  to  be — the  servants, and 

I  not  the  masters, of  the  public.  If  the  local  authori- 
ties   manifest  proper  public  spirit   the    water  con- 

'  sumers  of  the  metropolis  should  have  much  the  same 
protection  against  the  water  companies  as  traders 
have  against  the  railway  companies,  with  much  less 
trouble  and  expense. 


Paving  VicTOBiA-sxniET,  ^YIST«l^°$Tl:K. 
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October  15,  1897. 


Wc  have  already  summarised  the 
Proposed        report    recently   drawn   up   by  Mr. 

''ami  We?r'       Pritdiard  dealing  with  the  proposal 
Q„  to    construct    a    new    tidal    lock  at 

the  Thames.  Wandsworth,  at  an  estimated  cost  of 
£250,000.  The  matter  is  not  being 
allowed  to  stand  still,  a  conference  of  representa- 
tives of  the  various  parishes  on  the  Thames  between 
Richmond  and  Wandsworth  having  been  held  at 
the  Hammersmith  Town  Hall  on  Friday.  Repre- 
sentatives were  presented  from  Hammersmith, 
Barnes,  Mortlake,  Fulham,  Chiswick,  Heston  and 
Isleworth,  and  it  ia  reported  that  a  variety  of  opinions 
were  expressed  with  regard  to  the  details  of  the 
scheme,  general  approval  being  given  to  the  proposal 
to  put  the  lock  below  Pntney.  The  Fulham  repre- 
sentatives, however,  thought  that  a  full  tidal,  instead 
of  a  half-tidal,  lock  might  be  desirable,  and  those 
from  Isleworth  desired  that  the  height  of  water  re- 
tained by  the  half-tidal  sluices  should  be  increased, 
believing  that  otherwise  they  would  not  derive 
much  benefit  from  the  scheme.  On  behalf  of  Mort- 
lake it  was  stated  that  the  reports  which  had  been 
received  had  removed  the  apprehension  that  the 
effect  of  the  scheme  would  be  to  clog  the  subsoil 
drainage  of  the  district,  and  they  therefore  supported 
the  proposal.  A  sub-committee  was  appointed  to 
go  fully  into  the  question  of  details,  and  also  deal 
with  the  financial  side  of  the  question.  The  London, 
Middlesex  and  Surrey  County  Councils  will  probably 
be  asked  to  contribute.  The  Wandswoi'th  District 
Board  of  Works,  which  has  a  scheme  of  its  own,  was 
not  represented  at  the  meeting,  but  hopes  of  an 
amicable  settlement  are  entertained.  The  board,  as 
we  have  already  stated,  has  had  a  separate  report 
submitted  by  Messrs.  Stevenson  &  Burstal,  who  pro- 
pose to  bold  up  3  ft.  greater  depth  of  water  than  in 
the  scheme  proposed  by  Mr.  Pritchard.  They  claim 
that  by  this  means  the  water  below  the  Riclimoud 
weir  would  be  at  practically  the  same  level  as  that 
above  the  weir,  which  would  be  effected  by  raising 
the  low-water  level  at  Wandsworth  9ft.  instead  of 
6  ft.  It  is  also  claimed  that  by  this  scheme  the 
whole  of  the  foreshores  on  the  banks  of  the  river 
will  be  covez'ed.  Ou  Wednesday  morning  the  re- 
presentatives of  the  various  districts  interested  paid 
a  visit  to  the  site,  midway  between  Patney  and 
Wandsworth  bridges,  proposed  by  Mr.  Pritchard  in 
his  recently  submitted  report.  Another  possible 
site  for  the  works  was  also  visited  below  Wands- 
worth bridge,  where  the  river  is  narrower.  This 
met  with  favour  from  some  of  the  members,  and 
particularly  with  those  from  Fulham,  who.se  district 
would  be  then  more  completely  within  the  benefitod 
area.  On  the  other  hand,  it  was  pointed  out  that 
the  works  would  have  to  be  more  massive  and  ex- 
pensive, to  hold  up  the  greater  height  of  water  that 
would  be  necessary,  and  that  a  heavy  expense  might 
also  be  involved  to  owners  of  property  on  the  Surrey 
side,  at  the  Wandsworth  docks  and  elsewhere.  Mr. 
Pritchard  undertook  to  prepare  a  re{)ort  with  regard 
to  the  alternative  site. 


"  That  last  infirmity  of  niiblo 
Fame  anU^ Wealth    ^^^j,^^^  „  ^^^^  j,,;!,,^,,^  ^^^  j^^fj^.,^^ 

Wanted.  '^J  '"  question  being  the  prompt- 

ing of  ambition  and  the  almost 
nniveisal  desire  for  fame.  But  it  would  seem  not 
only  that  there  arc  minds  superior  to  the  infirmity, 
but  that  otic  of  those  minds,  if  we  can  believe  the  para- 
graph quoted  below,  is  found  in  the  ranks  of  muni- 
cipal engineers.  No  doubt  our  readers  will  experi- 
ence much  the  same  tantalising  desire  to  discover 
the  identity  of  this  contented  borough  surveyor  as 
we  are  accustomed  to  associate  with  the  mysterious 
"  Man  in  the  Iron  Mask  "  or  the  scurrilous  Junius. 
We,  ourselves,  would  fane  gaze  upon  him,  for  our 
spiritual  delectation  and  growth  in  grace.  Who 
could  contemplate  without  emotion  such  super- 
human abnegation,  to  say  notliing  of  the  splendid 
chances  so  calmly  spurned  ?  How  we  long  for  oppor- 


tunities to  show  such  a  spirit — with  a  difference ! 
But  no  matter.  Here  is  the  paragraph,  in  all  its 
beauty,  as  it  appeared  in  one  of  the  penny  weeklies 
of  the  scrappy  order,  where  it  formed  part  of  an 
"  article "  which  professed  to  tell  true  tales  of 
"  cranky  "  people  who  prefer  to  forfeit  fame  and 
turn  their  backs  on  fortune.  Peruse,  O  gentle 
reader,  peruse  and  then  cogitate  on  the  vanity  and 
mutability  of  human  affairs.  Here  ia  solid  food  for 
reflection  when  you  have  no  sordid  mundane  busi- 
ness to  occupy  your  mind  : — 

An  engineer  of  great  talent,  who  is  at  present  employed  as 
a  borough  surveyor,  has  already  refused  two  offers  of  ad- 
vancement which  would  have  placed  his  feet  on  the  rungs  of 
the  ladder  of  fame.  The  first  of  these  chances  was  the 
superintendence  of  a  mammoth  commercial  undertaking, 
which  was  ultimately  secured  by  one  of  the  leading  engineers 
of  the  day ;  and  the  second  was  a  situation  in  the  colonies 
worth  some  thousands  a  year.  This  phlegmatic  engineer  is 
possessed  of  ability  that  few  men  in  his  profession  can  equal ; 
but  his  name  will  never  be  known  to  posterity,  for  he  is 
so  attached  to  the  town  in  which  he  has  worked  all  his  life 
that  nothing  will  induce  hira  to  leave  it.  Being  also  of  a 
ba.shful  and  retiring  disposition,  he  hates  the  thought  of  pub- 
licity, and  does  not  thank  the  people  %vho,  struck  with  his 
intellectual  powers,  are  for  ever  sounding  his  praises. 


The  weight  to  which  railway  oom- 
\  hi  piinies  are  legally  bound  to  subject 
"H^hway  ^^^^^^'  bridges  is  a  matter  of  settle- 
Obstruction,  nient  between  themselves  and  the 
traders,  but  when  it  comes  to  a  whole- 
sale obstruction  of  a  main  road  it  is  quite  time  for 
the  local  authorities  to  interfere.  A  43-ton  casting 
which  obstructed  part  of  the  main  I'oad  at  Round 
Oak,  Staffordshire,  for  six  weeks  was  only  I'emoved 
a  few  days  ago.  This  ponderous  obstruction,  which 
was  in  course  of  removal  to  an  ironworks  in  the 
district,  was  refused  by  the  Great  Western  Railway 
Company  a  passage  over  their  Round  Oak  bridge. 
The  contractors  for  the  removal  contended  that  the 
casting  came  within  the  description  of  the  ordinary 
traffic  of  the  district — the  district  being  an  iron- 
making  one — for  which  the  railway  company  were 
bound  to  provide.  The  company,  however,  held  that 
it  was  exceptional  traffic,  and  that  they  were  not 
bound  to  put  special  supports  to  the  bridge  so  as  to 
allow  it  to  pass.  As  it  stands  at  present  it  ia  not 
thought  that  the  bridge  could  bear  such  a  strain. 
The  local  authorities  discussed  the  question,  bnt 
decided  not  to  take  proceedings  for  the  obstruction 
of  the  road,  ordering  the  contractors  to  remove  the 
casting  "  without  unnecessary  delay."  That  was 
ultimately  done  by  taking  the  casting  down  a  lateral 
road,  and  getting  it  on  to  a  crocodile  truck,  for 
passage  over  Lord  Dudley's  private  railway  to  a 
point  near  its  destination.  The  question  still  re- 
mains open  what  weight  railway  bridges  in  the 
district  should  be  constructed  to  carrj'  as  "  ordinary 
traffic  "  of  an  iron-making  district. 


The 
Maidstone 


Up  to  yesterday  morning  the  unfor- 
tunate inhabitants  of  Maidstone  had 


Epidemic,  ''ttle  or  no  solid  grounds  for  comfort 
beyond  hoping  for  a  sudden  im- 
provement in  the  situation.  So  far  it  had  not 
occurred.  In  the  course  of  Tuesday  no  fewer  than 
thirty-three  cases  were  notified,  bringing  the  total  up 
to  1,619.  On  Wednesday  night  five  deaths  were  regis- 
tered, bringing  the  total  up  to  eighty-five.  Where  is 
the  cause  of  the  continuance  of  the  outbreak  to  be 
sought  ?  There  is  now  a  genei-al  disposition  to  seek 
it  in  the  mains,  and  wo  certainly  think  there  is  a 
great  deal  to  be  said  for  the  theory.  It  is  true  that 
the  water  from  the  polluted  Farleigh  source  was  cut 
off,  but  the  use  of  the  distributing  raains  could  not 
be  discontinued.  Water  from  other  sources  had  to 
be  turned  into  them.  Surely  it  might  have  oc- 
curred, if  not  to  the  directors  of  the  company,  at 
least  to  some  membei-s  of  the  town  council  or  their 
professional  advisers,  that  it  was  an  indispensable 
precaution  that  these  mains  should  first  bo  sterilised, 
or  "disinfected  "  as  some  people  prefer  to  have  it.  The 
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probability  is,  therefore,  that  as  the  Cossington  water 
flows  throngh  the  mains  tho  bacillas  typhosus  multi- 
plioa  with  his  customary  rapidity.  When  tlio  new 
supply  was  turned  on  many  people  may  have 
thoughtlessly  neglected  to  take  tho  precaution  to 
boil  the  watfi'.  Verily,  between  blundering  and 
something  worse,  the  Mnidstone  Water  Company's 
directors  have  drawn  a  heavy  monil,  if  not  legal 
responsibility,  upon  themselves.  We  must  not  omit 
to  mention  that  Dr.  Theodore  Thomson,  tho  Locnl 
Government  lioai'd  medical  inspector,  did  not  fail 
to  present  tho  company  with  this  suggestion  as  to 
sterilising  tho  polluted  mains.  Perhaps  the  company 
know  their  own  business  better  than  Dr.  Thomsun. 
Pity  but  there  wei-e  some  reason  to  think  bo. 


Wo  wish  to  draw  tho  attention  of 
and  Sewer  °°'  readers  to  the  long  and  thoughtful 
Gas.  letter  which  has  been  addressed  to  us 
by  Mr.  H.  A.  lloechling,  and  which  we 
print  in  another  column.  Not  only  is  the  letter 
sufficiently  interesting  and  important  in  itself  to 
demand  close  attention,  but  it  is  published  at  an 
extremely  opportune  time.  Owing  to  the  usual 
pressure  on  our  space  we  could  publish  only  in  a 
very  condensed  form  the  carefully-prepared  paper 
read  by  Mr.  Roechling  at  the  recent  Sanitary  Con- 
gress descriptive  of  a  case  of  typhoid  fever  in  a 
house  with  faulty  drainage;  but  in  his  letter  he 
takes  an  opportunity  of  stating  explicitly  tho  position 
he  takes  up  as  to  the  connection  between  sower  gas 
and  typhoid  fever.  It  should  bo  noticed  that  Mr. 
Roechling  does  not  assort  dogmatically  that  sewer 
gas  is  a  direct  cause  of  typhoid  fevor,  but  he  ad- 
vances solid  reasons  for  concluding  that  it  does  con- 
tain poisonous  substances  of  a  gaseous  nature — 
volatile  ptomaines  or  toxincs — "  which  when  inhaled 
predispose  the  constitution  to  the  ravages  of  the 
typhoid  bacillus,  or,  in  other  words,  break  down  the 
protective  forces  of  the  system,  so  that  when  this 
pathogenic  germ  enter.s  it  can  carry  on  its  work  of 
destruction  without  any  opposition."  Once  this  pro- 
position is  admitted  it  needs  no  further  demonstra- 
tion that  sower  gas  as  a  factor  in  the  dissemination 
of  typhoid  fever  is  one  not  to  be  neglected. 


In  his  latest  report  the  British 
Sanitary  Consul  at  Naples  says  that  the  figures 
"  Hi  °  in  regard  to  deaths  among  the  British 
Naples.  residents  there  should  silence  those 
who  talk  of  the  insalubrity  of  Naples, 
for  they  show  it  to  be  at  once  the  healthiest,  as  it  is 
the  largest,  city  in  Italy.  Ho  further  states  that 
the  new  drainage  system  has  already  given  excellent 
results,  and  tho  outfall  at  Camae  is  described  as  an 
interesting  piece  of  engineering.  Tho  sewer  ia 
covered  to  within  a  few  feet  of  tho  sea,  and  runs 
under  an  embankment  having  an  appearance  of  the 
Barking  sewer,  though  on  a  smaller  scale.  At  tho 
outfall  a  breakwater  has  been  built,  and  a  solid  dome 
of  very  strong  masonry.  The  point  selected  is  im- 
mediately to  the  north  of  the  Acropolis  of  Cuniae, 
where  tho  marshy  plain  which  contains  the  lakes  of 
Licola  and  Patiia  is  situated.  This  plain  is  so 
malarious  that  it  is  uninhabited  for  many  miles,  and 
consequently  the  emanations  from  tho  sewer  do  no 
harm,  for  no  one  bathes  there  and  the  place  is  practi- 
cally a  desert.  The  {)umping  stations  which  are  to 
raise  tho  sewage  of  the  Chiaia  district  and  of  the 
lower  quarters  of  the  jwrt  are  not  yet  at  work,  bat 
this  will  probably  be  altered  before  long. 


,  „  A  paragraph,  emanating  from  Glas- 

Pavin^  gow  and  now  diligently  going  tho 
Experiment.  I'ounds  of  the  Press,  states  that  the 
traffic  in  Buchanan-street,  the  chief 
business  thoroughfare  of  Glasgow,  has  been  sus- 
pended to  allow  of  tho  laying  down  of  a  now 
sort  of  paving  by  way  of  exporimout.  Some 
particulars   of    the    experiment    are    given.      Tho 


material  is  described  as  a  kind  of  asphalte,  the  patent 
of  an  American  company,  and  is  named  "  Aloatraz," 
which  has  quite  an  Arabic  sound.  Its  chief  oon- 
stitnents,  we  are  told,aiea  quartz  sand  found  on  the 
coast  of  California,  fibre  and  bitumen.  Although 
new  in  this  country,  we  are  given  to  understand  that 
it  lias  been  in  use  in  America  for  a  considerable 
number  of  years,  and  that  it  stands  well,  not  only 
traffic,  but  extremes  of  heat  and  cold.  The  workmen 
engaged  in  laying  the  |)avement  havo  been  brought 
from  America,  and  aro  mostly  men  of  colour.  In 
their  operations  they  utilise  a  small  and  extremely 
rapid  steam  road-roller.  Tho  asphalte  is  laid  ou 
concrete  to  a  depth  of  3  in.  As  to  tho  terms,  tho 
compnny  undertake  to  maintain  the  pavement  for 
five  years  free  of  cost  to  tho  corporation. 


Smart  '^^^^  illustration  we  give  on  a  pre- 

Asphalting.  i^eding  page  depicts  tho  progress  of  a 
smart  piece  of  asphalte  laying  recently 
accomplished  in  Victoria-street,  Westminster,  by 
the  Limmer  Asphalte  Company,  Limited.  The  area 
of  the  street  is  nearly  15,000  square  yards,  and  the 
whole  work — namely,  taking  up  and  removing  tho 
old  wood-block  pavement,  and  laying  first  the  con- 
crete foundation  and  then  the  asphalte  surface — was, 
as  we  have  already  mentioned,  completed  within 
seven  weeks  from  tho  date  of  commencement.  This 
performance,  it  must  be  admitted,  is  one  for  which 
the  contractois  may  justly  claim  some  credit,  as 
pointing  to  the  fact  that  their  works  are  provided 
with  tho  most  modern  nsphalto  machinery.  Wo  are 
informed  that  they  havo  introduced  a  now  patented 
.system  of  asphalte  heating  apparatus,  by  mcaus  of 
which  they  aro  able  to  |)ut  down  from  lU  to  50  tons 
of  asphalte  per  day. 

«  #  • 

Mr.  A.  P.  I.  Cotterell,  surveyor 
Ingress  and      to    the    Horlield    Urban    District 
at  Council,    writes    us    to   tho   effect 

Places  of  "'■"'■''  ''6  would  like  to  hear  from 
Public  Resort,  any  of  our  readers  who  have  drafted 
regulations  with  regard  to  tho 
means  of  egress  and  ingress  for  places  of  public 
resort  under  sec.  36  of  the  Public  Health  Act 
Amendment  Act,  1890.  Mr.  Cotterell  further  re- 
marks: "This  section  throws  a  definite  duty  upon 
the  urban  authority  which  would  be  much  better 
exercised  on  definite  lines  than  on  haphazard  opinion. 
!My  council  are  now  directing  me  to  deal  with  the 
matter,  and  I  should  be  glad  to  learn  what  other 
surveyors  have  done  when  similarly  directed."  We 
shall  bo  glad  to  give  publicity  in  the  usual  way  to 
anj'  information  sent  in  reply  to  ^Ir.  Cotterell's  com- 
munication. 

#  •  • 

N\'e  recently  mentioned  that  Mr. 
Qf  P.   J.    C.   ilay,  the  borough    en- 

Mr.  F.  J.  C.  May.  ffineer  of  Brighton,  whose  ener- 
getic work  last  year  as  president 
of  the  Incorporated  Association  of  Municipal  and 
County  Engineers  will  not  soon  be  forgotten,  was 
rapidly  recovering  from  the  serious  illness  from 
which,  to  the  regret  of  his  many  friends,  he  has 
been  sufleriug  for  some  time  past.  We  are  now  glad 
to  learn,  as  every  reader  will  bo  who  has  had  the 
pleasure  of  meeting  .Mr.  May,  that  he  has  now  com- 
pletely recovered,  and,  indeed,  expected  this  week  to 
return  from  Keigatc,  where  he  has  been  8ta3'iug. 


Tho  Paris  ^^®  understand  that  the  proposed  visit 
MeetinK.  ^'■'  Pi^'''^  of  the  Association  of  Municipal 
and  County  Engineers  has  now  been 
delinitely  arranged  for.  It  will  probably  bo  held 
during  I'^aster  Jlondaj'  week,  so  that  moinbci-s  will 
have  an  opportunity  of  spending  in  Paris  a  few 
days  preceding  the  Bank  Holiday.  No  doubt  every 
facility  will  bo  afforded  them  for  seeing  then  a 
number  of  intere.sting  mniiiuipal  works  wliieh  can- 
not bo  crowded  into  tho  oQloial  programme. 
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The  Sanitary  Institute. 

THE  CONGRESS  AT  LEEDS.— V. 


Ib  onr  last  issue  we  conolnded  a  sammarised  report  of  the 
interesting  address  delivered  by  Mr.  Lewis  Angell,  as  presi- 
dent of  the  section  devoted  to  "  Engineerinp;  and  Ai'chitcc- 
tnre."  As  promised,  we  bow  continue  with  summaries  of 
some  of  the  more  important  papers  and  discussions.  After  a 
vote  of  thanks  had  been  passed  to  the  president,  on  the 
motion  of  Mr.  Lemon,  Southampton,  a  paper,  one  of  the  most 
able  read  during  the  congress,  was  contributed  by  Mr.  Edwin 
T.  Hall,  F.R.I.B.A.,  on 

FEVER  HOSPITAL  CONSTRUCTION. 

Mr.  Hall  began  with  a  brief  sketch  of  the  rise  and  pro- 
gress of  the  movement  for  the  provision  of  fever  hospital 
accommodation.  It  was,  he  said,  the  outcome  of  the  latter 
half  of  the  Victoiian  era.  Even  in  Loudon  no  hospital 
specially  set  apart  for  scarlet  fever  e.\isted  until  l«ly,  when 
the  London  Fever  Hospital  was  opened  as  an  institution 
supported  by  voluntary  contributions.  Fifteen  years  later 
wards  for  enteric  fever  were  added,  and  150  beds  constituted 
the  sole  provision  in  London  for  the  reception  and  treatment 
of  both  these  diseases.  In  1867,  however,  came  the  Metro- 
politan Poor  Law  Act,  combining  all  the  metropolitan  parishes 
and  unions  into  one  district,  called  the  Metropolitan  Asylums 
District,  for  the  purpese  of  providing  hospitals  and  asylums 
"for  the  reception  and  relief  of  poor  persons  infected  with,  or 
suffering  from,  fever  or  the  disease  of  small-pox,  or  who  may 
be  insane."  During  the  great  epidemic  of  small-pox  iu 
London  in  1871-2  the  board  admitted  16,089  persons  to  their 
hospitals.  Mr.  Hall  then  gave  figures  to  show  that  the  public 
have  shown  an  increasing  appreciation  of  the  benefits  de- 
rivable from  hospital  treatment  and  the  isolation  of  the  in- 
fectious sick.  Previous  to  1887  the  cases  sent  to  hospitals  in 
London  did  not  much  exceed  10  per  cent.  Last  year  they 
reached  6265  per  cent.,  and  this  year  the  figures  are  consider- 
ably higher.  In  1871  the  death  rate  from  scarlet  fever  per  1,000 
of  population  in  London  was  058;  last  year  it  was  but  0-21, 
or  a  decrease  of  nearly  two-thirds.  Last  year  the  deaths 
from  typhus  and  small-pox  were  practically  nil.  Last  year 
the  diphtheria  death  rate  in  the  Asylums  Board's  hospitals 
was  21-20  per  cent,  of  cases,  whereas  in  1889  it  was  40-74. 
Outside  London  local  authorities  first  derived  their  powers 
to  provide  hospitaU  for  infections  diseases  under  the  Sanitary 
Act  of  1886.  These  powers  were  increased  under  the  Public 
Health  Act,  1S7.5,  but  communities  and  authorities  were  alike 
slow  in  recognising  their  powers  and  authorities. 

Mr.  Hall  began  the  consideration  of  his  subject  proper  by 
referring  to  the  Local  Government  Board  memorandum  of 
1888  on  the  provision  of  isolation  hospital  accommodation  by 
local  authorities,  in  which  it  was  found  necessary  to  enforce 
the  obvious  and  elementary  truth  that  the  provision  of  ade- 
quate isolation  hospital  accommodation  should  not  be  deferred 
until  an  epidemic  had  made  its  appearance.  This  memo- 
randum was  accompanied  by  a  series  of  useful  and  sugL'esiive 
plans  for  small  hospitals  suitable  for  villages  and  small  towns, 
and  illustrating  the  essential  principles  of  hospital  planning, 
which  were  :  (1)  The  thorough  isolation  of  infected  biiildinsrs,' 
(2)  the  provision  of  cross  currents  of  air  to  thoroughly 
ventilate  a  bnilding,  (3)  the  avoidance  of  a  dark  corner  any- 
where, and  (i)  the  necessity  of  keeping  receptacles  for  excre- 
ment as  far  as  possible  from  direct  contact  with  wards.  After 
a  Local  Government  Board  inquiry  in  1881  it  was  realised 
that  separate  hospitals  for  small-pox  cases  were  absolutely 
necessary,  instead  of  devoting,  as  had  previou.sly  been  done, 
part  of  a  site  to  small-pox  and  aaother  part  to  all  other  in- 
fectious diseases,  one  set  of  staff  quarters  being  common  to 
both.  In  1S85  the  Metropolitan  Asylums  Board  decided  to 
abandon  land  hospitals  for  sm.all-pox  and  to  establish  flo.ating 
hospitals  in  the  Thames  at  Darenth,  with  the  result  that 
the  disease  had  been  practically  exterminated  in  the  metro- 
polis. There  was  more  complete  isolation  than  on  land  under 
any  circumstances;  the  fast  and  continuous  flow  of  the  water 
eansed  by  friction  movement  in  the  air,  even  on  the  calmest 
days,  heavy  gases  boing  taken  away  and  o.tygenised.  and 
finally  pure  air  was  thus  always  flowing  throuijh  the  wards. 
The  perfection  of  the  board's  ambulance  service  had  also 
greatly  contributed  to  the  result.  Ho  did  not  think  that  any 
definite  limit  could  he  fixed  as  a  maximum  size  for  an  in- 
fections diseases  hospital,  but  he  believed  the  Local  Govern- 
ment Board  suggested  accommodation  for  500  patients  as 
the  limit.  In  London  the  largest  hospital  for  acute  cases 
provided  for  548  patients.  It  was  largely  n  question  of 
organisation  and  of  the  available  land.  As  to  the  number  of 
beds  required  for  any  particular  town.  Sir  Richard  Thorne 
Thome,  medical  oflioer  of  the  Local  Government  Board, 
referred  in  1891  to  an  estimate  that  a  provision  of  one  bed 
per  1,<K)0  inhabitants  was  sufficient,  but  remarked  that 
It  depended  on  the  character  and  size  of  the  houses  in 
the  town,  less  accommodation  being  rot|uired  in  a  well- 
to-do  than  in  a  manufacturing  or  mining  district.  When 
the  buildings  now  in  progress  wore  completed  the  total 
aoo»nimodation  for  acute  fever  and  diphtheria  would  bo  4  fi.l2 
about  one  for  every  1,000  inhabitants,  or  including  1  380 
convalescent  patients,  6,022,  or  about  one  bed  per  775  or  800 


of  the  population,  not  including  small-pox  eases.  The  site 
should  be  in  as  open  a  position  as  could  be  obtained,  if  possible 
surrounded  by  roads,  which  were  chafmels  for  wind  currents. 
In  order  that  drainage  may  be  rapidly  carried  away  the  site 
should  be  on  elevated  ground,  compact,  with  a  gentle  slope 
and  plenty  of  trees.  The  number  of  patients  per  acre 
varied  in  certain  prominent  cases  from  sixteen  to  forty-seven, 
and  though  he  did  not  think  any  arbitrary  figure  could  be' 
suggested,  the  higher  numbers  d'id  not  seem  to  give  worse 
results  than  the  lower.  When  the  numbers  were  excessively 
great,  however,  the  recovery  of  patients  would  be  retarded. 
The  method  of  calculation  was  unsatisfactory.  The  area  re- 
quired should  be  determined  by  the  relative  elev.ation  of  the 
site  and  its  isolation;  that  is  to  say,  the  natural  facilities  for 
a  rapid  change  of  the  surrounding  atmosphere,  and  by  the 
necessity  for  a  zone  between  buildings  and  boundaries,  the 
Local  Government  Board  minimum  being  40  ft.,  while  the 
Metropolitan  Asylums  Board  had  recently  fixed  "about 
100ft."  The  Local  Government  Board  also  fixed  a  minimum  of 
40  ft.  between  any  infected  building  and  any  other  building, 
but  the  asylums  board  had  fixed  as  between  parallel  two- 
storied  infected  buildings  a  distance  equal  to  twice  the 
height  of  the  building.  For  a  one-storied  infected  building 
40  ft.  was  a  minimum,  and  60  ft.  was  considered  better.  A  dis- 
tance of  40  ft.  between  the  ends  of  infected  buildings  axially 
was  also  fixed,  but  a  greater  distance  was  bet'ter.  All 
pavilions  should  run  axially  about  north  and  south,  which 
ensured  that  every  internal  wall  of  the  large  wards  would 
receive  the  sun  at  some  time  of  the  day.  One-storey  were 
better  than  two-storey  buildings,  but  more  costly.  Two- 
storey  buildings  necessitated  staircases  and  lifts  for  trollies 
of  coal,  food,&c.,  but  the  patients  were  nearer  to  the  admini- 
strative centre,  and  the  distances  to  be  traversed  were  re- 
duced by  one-half.  Medically  the  ideal  was  the  one-storey 
hospital,  but  the  jiractical  suggested  and  permitted  the  two- 
storied.  Mr.  Hall  devoted  the  remaiuder  of  his  paper  to 
discussing,  in  more  or  less  detail,  the  block  plan,  the  main 
buildings,  ward  accessories,  heating  and  ventilation,  slop 
sinks,  isolation  pavilion,  water  supply,  drainage,  and  other 
points.  He  exhibited  plans  of  the  Brook  Hn.^jpital  in  London 
desisned  by  Mr.  Aldwinckle  ;  of  the  Park  Hospital,  designed 
by  Mr.  Hall  himself,  the  largest  for  acute  cases  of  fever  and 
diphtheria,  providing  as  it  does  for  548  patients;  and  of  the 
Plaistow  Hospital,  also  designed  by  himself.  In'  the  cour.se 
of  his  remarks  he  advocated  the  use  of  central  fire-places 
one  fire  for  every  30  ft.  of  length  in  a  ward.  They  gave 
cheerfulness  to  a  room  and  were  valuable  extractors  of 
foul  gas.  A  central  stack  was  much  better  for.  an  in- 
fectious ward  than  a  stove  with  horizontal  flues  carried  to 
the  external  walls.  They  harboured  germs,  were  dirticult  to 
dean,  and  required  manholes  in  the  ward  floors.  In  upper 
floors  the  horizontal  flues,  if  swept  externally,  needed  ladders 
and  they  required  a  floor  2  ft.  to  2  ft.  6  in.  thick.  They  were 
also  dittioult  to  light,  except  with  the  aid  of  gas  jets.  Exhaust 
ventilating  flues  in  external  walls  were  cold  and  not  of  great 
value.  In  a  warmed  central  stack  an  upward  current  was 
naturally  induced.  The  pavilion  floors  should  be  of  fire- 
resisting  construction,  and  the  lower  floor  should  bo  kept 
about  5  ft.  above  the  ground  level,  and  built  on  open  arches 
so  that  the  open  basement  might  be  readily  accessible. 

DISCUSSION. 

In  the  discussion  which  followed  Mr.  Stanley  Udalk 
(Lincoln)  asked  what  kind  of  hospital  Mr.  Hall  would  re- 
commend for  a  town  of  50,00)  inhabitants. 

Major  Scott  Moncrieff,  r.e.  (War  Office)  confirmed  Mr. 
Hall's  unfavourable  opinion  as  to  stoves  with  horizontal  flues 
At  the  Curragh  Camp  and  at  Aldershot  they  had  found  in 
stoves  with  horizontal  flues  the  same  defects  as  had  bean  re- 
ferred to,  and  they  had  with  advantage  resorted  to  open  fire- 
places. 

Dr.  Cooper  Patin  (Norwich)  had  found  the  horizontal 
flue  stoves  smoked  when  the  wind  was  in  certain  directions 
They  were  a  serious  nuisance,  lie  was  surprised  to  learn 
that  no  special  provision  was  made  for  treating  typhoid  ex- 
creta at  the  Park  Hospital.  The  only  remedy  was  to  burn  the 
excreta.  He  complained  of  the  regulations  of  the  Local 
Government  Board  with  regard  to  the  position  of  beds  near 
to  walls  and  windows.  He  preferred  to  admit  fresh  air  under 
the  beds. 

Mr.  C.  Mason  (St.  Martin's,  London)  asked  what  was  the 
cost  per  bed  of  Park  Hospital  and  of  the  smaller  hospital  at 
Plaistow. 

Mr.  H.  NiELD  (Middlesex  County  Council)  wished  to  know 
the  cost  as  contrasted  with  the  North-Eastern  Hospital  and 
such  a  hospital  as  that  iu  Leeds. 

Captain  Andrews  (Metropolitan  Asylums  Board)  could 
not  answer  the  question  as  to  the  cost  of  the  North-Eastern 
Hospital,  as  it  was  not  yet  ready  to  receive  patients 

Mr  J.  W.  Hall  (Cowbridge),  Dr.  Wilson  (Doncaster)  and 
the  I'REsiiiENT  having  spoken, 

Mr.  Hall,  in  reply,  said  that  as  to  costly  buildings  the 
valuo  t.i  l,ho  public  of  really  fine  buildings  was  immense  and 
he  thought  It  would  be  a  sin  if  for  a  million  of  money  they 
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were  to  get  something  like  Qaeeii  Aune's  Mansions  in  London. 
The  idea  that  a  hospital  must  at  some  time  be  burnt  down 
was  exploiied.  With  Boors  sueh  aa  he  had  desiribed  it  was 
praoticiilly  impossiblu.  As  to  iho  cost  of  Biimll  liospilals, 
the  aanio  principles  governed  tho  cost  of  a  smiill  hospital  as 
well  as  a  large  one.  It  waa  a  mure  matter  of  ariihniolic. 
lie  could  not,  of  course,  tell  them  the  cost  of  maintenance. 
He  was  glad  to  have  the  support  of  Major  Scott  MoncriufT  on 
the  question  of  central  stoves.  With  regard  to  tlie  hollow 
space  under  the  flour,  which  formed  a  kind  of  viaduct,  he 
had  6xod  a  minimum  of  5  ft.,  but  it  might  go  to  0  ft.  or  even 
7  ft.  With  reeard  to  nurses,  they  had  separate  recreation- 
rooms  and  reading-rooms.  As  to  burning  excreta,  the  Local 
Ciovernmunt  Board  had  found  danger  arising  from  the  excreta 
in  small-pox,  but  uom:  whatever  from  that  of  scarlet  fever. 
Tliey  must  have  crematorui  and  receptacles  for  collection  and 
apparatus  to  be  handled,  so  that  remedy  would  be  worse  than 
the  disease.  The  coat  of  I'ark  Hospital  would  be  under  £400 
per  bod.  This,  however,  did  not  include  the  cost  of  the  land, 
which  was  £13,000.  The  cost  of  St.  Thomas's,  which  was 
not  an  infectioas  hospital,  was  £.'>U0,  the  Cllasgow  Hospital 
more  than  JC5tlU ;  but  ifjOO  per  bed  in  London  was  very 
different  from  £  RK)  in  the  counliy.  It  had  been  asked  in 
the  House  of  Commons  why  tlie  cost  of  building  was  so  much 
more  in  London  than  in  the  country,  lu  the  country  wages 
were  33  per  cent,  lower  and  the  cost  of  materials  45  per  cent, 
lower. 

THE  REFUSE  OP  MINING  VILLAGES. 
The  next  paper,  on  "The  Disposal  of  Kefuso  in  a  Mining 
Village,"  waa  read  fortheauthor,  Mr.  Ar.noli)  Lbpton,  m.i.c.k., 
who  was  absent.  The  sanitary  arrangements  in  any  con- 
siderable town  must,  said  Mr.  Lupton,  necessarily  include 
sewers,  in  order  to  deal  with  the  liquid  refuse  from  the 
houses  and  works  in  the  most  economical  manner.  A  village 
situated  in  a  country  district  where  land  is  cheap  is  obviously 
under  different  conditions  than  a  town,  and  may  require 
different  treatment  to  produce  the  best  results;  and  a  system 
of  sewers  which  is  suitable  for  a  thickly-populated  town 
may  be  very  unsuitable  for  a  thinly-populated  country  dis- 
trict. A  sewer  in  which  there  is  no  constant  flow,  or  in 
which  there  is  a  damp  deposit  with  no  flow  whatever,  cannot 
be  anything  else  than  a  generator  of  sewer  gas.  Every  per- 
son who  has  had  the  misfortune  to  pass  by  the  manholes  of 
the  sewers  in  country  districts  will  have  frequently  had  notice 
of  this  fact.  If,  therefore,  sewers  are  laid  down  in  such  a 
district,  it  is  necessary  that  they  should  be  washed  either 
with  a  perpetual  flow  of  fresh  water  or  with  a  frequently- 
repeated  flush,  say  once  everj-  twelve  hours,  suflioient  to 
sweep  the  drain  clear;  and  even  then  this  will  very  likely  bo 
unsatisfactory  unless  the  drain  is  very  smooth  and  very 
carefully  laid.  In  order  to  avoid  the  evils  of  sewers,  the 
author  has  laid  out  a  mining  village  on  the  following  plan  ; 
The  houses  are  built  in  blocks  of  six  and  eight,  with  small 
gardens  in  front,  concreted  or  paved  yards  at  the  back,  and 
gardens  at  the  ends  of  the  blocks.  There  are  back  roads  to 
each  house  as  well  as  front  roads.  Water  is  laid  on  to  each 
house,  and  each  house  has  a  bath.  In  the  back  yard  adjoin- 
ing the  back  road  is  an  earth-closet  or  ash-closet,  being  in- 
tended to  use  the  ashes  of  the  house  fires  in  the  place  of 
earth,  or  if  these  ashes  should  be  insufficient  in  summer  time 
to  supplement  them  them  either  with  ashes  from  the  colliery 
tires  or  with  earth  from  the  fields.  There  is  no  separate  ash- 
pit or  receptacle  for  refuse.  All  the  solid  house  refuse  goes 
into  the  pail  of  the  earth-closet.  The  pail  is  emptied  every 
day  on  to  the  hind  in  a  field  at  a  little  distance.  In  this  way 
all  the  solid  refuse  is  removed  fiuni  the  premises  every  day, 
and  therefore  there  is  no  fostering  heap  of  decaying  vege- 
table or  animal  matter  in  the  village  at  all.  The  slops  from 
the  sink,  bath,  &c.,  go  down  an  open  gutter  laid  at  a  suitable 
gradient  across  the  back  yards,  and  are  led  to  a  small  filter- 
bed  in  the  garden.  Tiiere  is  a  filter-bed  for  each  block  of 
six  or  eight  houses.  This  filter  bed  is  formed  with  a  concrete 
floor  and  brick  walls,  and  is  about  8  ft.  square  inside.  The 
bottom  is  laid  with  six  rows  of  2in.  drain  tiles,  which  lead 
through  a  division  wall  by  which  I  ft.  in  length  of  the  tilter- 
bed  is  partitioned  from  the  other  portion.  The  drain  tiles 
arc  covered  with  broken  stone  and  gravel,  and  on  the  top  of 
that  ashes.  The  slops  are  led  by  a  pipe  on  to  the  top  of  the 
ashes,  through  which  they  filter  to  the  drains  below  into  the 
clear  well.  Loading  from  the  bottom  of  the  clear  well  is  a 
3-in.  sanitary  tube,  which  leads  into  a  drain  which  leads  to  u 
field.  The  enUient  from  this  drain  is  clear,  but  it  is  distri- 
buted over  the  land  in  the  field,  and  before  it  can  sink 
through  tlie  soil  into  the  rock  below  it  will  bo  completely 
purified.  The  sanitary  tube  is  not  likoly  to  be  a  generator 
of  sewer  gas,  because  the  liquid  passing  through  having  been 
filtered  has  but  little  matter  in  it  that  has  not  been  dissolved. 
It  is  considered  that  by  this  plan  the  ordinary  dangers  of 
sewer  gas  are  avoided,  and  that  there  are  no  drains  at  all 
upon  the  property  the  gases  from  which  would  be  likely  to 
assist  in  tho  development  of  fevers.  This  system  is  now 
being  carried  out  by  the  author  in  a  village  that  will  pro- 
bably number  ."StHl  houstts  in  two  or  three  years.  The  tilter- 
beds  are  applicable  also  whert;  water-closets  are  used. 
Twelve  years  ago  the  author  creeled  a  similar  lilter-bed  for  a 
country  house  with  perfectly  satisfactory  results. 

1>IS(  ISMON. 

In  the  discussion  which  followed  .Mr.  Luploii's  paper  was 
severely  criticised.     Several  speakers,  including    Mr.   J.   E. 


WiLLCox,  Birmingham,  and  Mr.  H.  \V.  Taylor,  Xewbum-on- 
Tyn",  objected  to  open  gutters  running  across  the  back-yards, 
because  of  their  liability  to  choke  up  and  their  bad  odour. 
Dr.  EisT.41  K  lliLi.  (Durham)  said  that  open  channels  in  the 
colliery  villages  in  the  North  were  most  objectionable, and  ho 
was  surprised  to  hear  a  sug^eation  for  their  perpetuation. 
Mr.  J.  K.  Paekkk  (Lanchester)  expressed  his  sorprise  at  the 
proposal  to  get  rid  of  the  sewage  by  means  of  small  filter- 
beds  in  the  neighbourhood  of  the  honaes.  In  his  opinion  the 
filters  would  soon  get  choked  np.  The  prosidont  remarked 
that  slop  water  was  quite  as  offensive  as  any  other  kind  of 
sewage. 

TEMPOKARV  DWELLINGS  F(JR  PUBLIC  WORKS. 

In  the  absence  of  the  author,  Mr.  R.  W.  NkwmaN,  a  paper 
ou  tho  above  subject  was  taken  as  read.  The  author  pointed 
out  that  the  construction  of  railways,  canals  and  works  tor 
the  water  supply  of  large  towns,  passing  through  rural  dis- 
tricts, has  led  to  the  necessity  of  providing  accommodation 
of  a  temporary  character  for  tho  men  employed  by  the  uon- 
Iractors  for  these  undertakings.  The  author,  while  taking  a 
typical  form  of  hut,  has  touched  upon  the  points  in  which 
these  buildings  differ  from  structures  of  a  permanent  ohar- 
acter.  The  buihling,  which  is  framed  of  wood  and  has  only 
a  ground  floor  raised  above  the  ground  level,  may  be  covered 
citernally  with  galvanised  sheets,  wood  or  felt,  and  in- 
ternally with  grooved  and  tongued  boards,  paper,  Ac.,  and 
has  tho  following  rooms :  kitchen,  scullery,  larder,  men's 
bed-room,  and  two  bed-rooms  for  the  landlord  and  his  family. 
All  drains  should  be  kept  outside  the  hut,  a  trapped  gully 
being  placed  close  outside  the  scullery  door,  an  ample  supply 
of  water  being  provided  close  at  hand.  The  provision  of 
privy  accommodation  requires  special  attention — that  no 
accumulations  shall  take  place,  separate  privies  being  pru- 
vided  for  each  sex,  and  urinals  to  each  hut,  these  being  filled 
with  sawdust,  which  is  frequently  changed.  The  disposal  of 
refuse  needs  to  be  carefully  seen  to,  the  author  strongly 
recommending  the  keeping  of  pigs  at  a  sufficient  distance 
from  the  hut.  Tho  position  which  the  Public  Health  Acts 
take  up  on  this  question  is  briefly  referred  to,  with  special 
reference  to  the  powers  given  to  local  authorities  (with  the 
consent  of  tho  Local  Government  board)  to  make  by-laws 
for  the  conduct  of  houses  let  in  lodgings  other  than  common 
(licensed)  lodging  houses.  The  author  ventures  the  opinion 
that  these  "  huts  "  provide  more  suitable  and  healthier  ac- 
commodation than  is  obtainable  in  the  majority  of  the  houses 
in  rural  districts,  seeing  that  they  are  built  to  fulfil  a  definite 
purpose,  and  in  conclusion  gives  figures  to  prove  that  these 
buildings,  far  from  being  a  source  of  revenue  to  a  contrsiotor, 
are,  contrary  to  the  commonly-accepted  view,  a  source  of  very 
considerable  expense. 

THE  SLOP  WATER  OF  ISOLATED  HOUSES. 

Ou  the  opening  of  the  proceedings  of  the  second  day's 
meeting  of  the  section  a  paper  on  "  The  Treatment  of 
Domestic  Slop  Water  in  Isolated  Houses,"  by  Dr.  Poork,  who 
has  just  returned  from  Russia,  was  read.  It  was  often  stated, 
he  wrote,  that  to  deal  with  slop  water  separately  from  excre- 
mental  matters  was  no  advantage  either  from  a  pecuniary  or 
sanitary  point  of  view,  because  (1)  slop  water  was  as  foul  as 
sewage  composed  of  excrement  and  slops,  and  (2)  a  system 
of  sewage  was  necessary  for  the  siop  water,  and  it  was  not 
easier  to  treat  slop  water  alone  than  to  treat  a  mixture  of 
slops  and  excrement.  Dr.  Pooro  then  quoted  two  tables  from 
the  report  of  tho  Royal  Commission  on  Rivers  Pollution  in 
18()!S,  which  were,  he  said,  generally  given  by  most  sanitarians 
to  show  that  the  difrereiao  in  degrees  of  impurity  between  a 
water-closeted  town  and  a  noii  waler-closoted  town  was  very 
slight.  As  the  table  was  sometimes  quoted  in  support  of 
the  assertion  that  slops  alone  are  as  foul  as  excrement  and 
slops  combined,  ho  proceeded  to  argue  that,  notwithstanding 
the  enormous  dilution  of  the  eicrementul  matters  in  the 
sewage  of  water-closeted  towns,  it  contained  JO  per  cent,  more 
combined  nitrogen  than  midden  town  sewage,  23  per  cent, 
more  ammonia,  and,  what  was  more  remarkable,  25  per  cent, 
more  suspended  matter.  They  must  therefore  assume  that 
tho  increase  of  mineral  matter  in  suspension  was  an  indica- 
tion that  a  large  quantity  of  foul  putrcfacli-  e  gases  had  been 
given  off  into  the  streets  and  houses  of  water-closet  towns. 
It  seemed  to  him  that  the  sewage  of  water-closet  towns  was 
far  more  bulky  and  far  more  filthy  and  dangerous  than  the 
sewage  of  midden  towns.  Household  slcps,  unlike  the 
fceces,  were  little  liable  to  certain  pathogenic  microbes,  and 
wore  not,  therefore,  liable  to  be  really  infective.  They  were 
nitrogenous,  and  if  allowed  to  stagnate  became  foul  from 
decomposition;  but  it  had  not  yet  been  proved  that  they  wore 
capable  of  producing  epidemics.  Solid  excreta  was  foul- 
smelling  from  tho  first;  slop  water  only  became  foul  when 
mismanaged.  He  felt  that  it  would  be  dangerous  to  dis- 
courage people  from  dealing  with  solid  excreUi  booanie 
they  did  not  see  their  way  quite  clearly  for  tho  disirasal  of 
slops.  If  the  solid  excreta  were  dealt  with  by  dry  methods 
the  liquid  sewage  would  be  26  per  cent,  less  bulky  than 
would  otherwise  be  tho  case.  It  would  bo  a  mistake  if, 
in  their  anxiety  to  iirevont  the  pollution  of  rivers,  they 
failed  to  approoiate  the  biological  differences  between  excre- 
ment and  slop  water,  because  the  latter  might  lie  benelicial 
to  lish.  By  attention  to  details  domestic  slop  water  could  be 
very  easily  dealt  with.  Domestic  slop  water  consisted  of  tho 
waste  from  kitchen  and  pantry  sinks,  bed-room  slops,  and 
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V  liter  from  fixed  baths.  Taking  140  gallons  per  diem  for  a 
iMinilv  of  seven  as  tlie  maximum  amount  of  slop  water,  Dr. 
I'jure  calculated  that  that  would  be  the  equivalent  of  an 
extra  inch  of  rain  on  an  acre  in  162  days.  If  the  water  be 
supplied  from  a  private  well  in  the  grounds,  we  should  pump 
from  the  subsoil  rather  more  than  we  returned  to  the  surface. 
Again,  the  houses  with  the  greatest  amount  of  slop  water 
had,  as  a  rule,  the  largest  curtilages.  He  insisted  that  the 
amount  of  slop  water  to  be  dealt  with  in  isolated  houses  was 
usually  trivial  in  proportion  to  the  land  available  for  its  puri- 
fication. Tidy  was  of  opinion  that  in  employing  intermittent 
downward  filtration  for  the  purification  of  previously  precipi- 
tated crude  sewage  an  acre  might  be  sufficient  for  7,000 
persons.  He  (Dr.  Poore)  thought  the  estimate  too  small,  but 
it  was  evident  that  the  amount  of  laud  neces.sary  for  treating 
the  domestic  slop  water  of  a  honse  was  much  smaller  than 
might  be  supposed.  The  estimates  were  liable  to  be  exceeded 
on  account  of  carelessness  and  waste,  but  those  who  had  ex- 
perimented in  the  matter  would  be  astounded  at  the  small 
amount  of  ground  which  was  necessary.  Critics  of  his  plans 
told  liim  that  the  whole  curtilage  of  a  house  would  be  nn- 
wholesomely  sloppy,  but  the  statement  only  showed  a  com- 
plete ignorance  of  the  whole  subject.  Few,  if  any,  of  the 
writers  of  hygiene  text-books  seem  to  have  really  studied 
the  life  history  of  slop  water,  and  it  was  matter  for  regret 
that  in  some  of  those  books  the  chapters  devoted  to  domestic 
hygiene  dealt  more  with  patents  than  with  principles,  and 
were  illustrated  more  by  woodcuts  culled  from  tradesmen's 
catalogues  than  by  any  practical  knowledge  possessed  by  the 
writer. 

The  remainder  of  Dr.  Poore's  paper  was  devoted  to  an 
elaboration  of  the  following  principles  of  slop  drainage  :  (1) 
That  all  waste  pipes  terminate  well  above  the  level  of  the 
ground.  (2)  No  stagnation  must  anywhere  be  permitted 
along  the  line  of  slop  drainage.  In  this  connection  traps 
were  described  as  miniature  cesspools.  (I^)  Slop  water  should 
run  in  open  gutters,  and  when  it  had  reached  a  certain  dis- 
tance from  the  house  it  should  be  allowed  to  soak  away  as 
it  ran  and  take  the  line  of  natural  drainage  of  the  locality. 
This  could  be  effected  by  means  of  filtration  gutters,  and  the 
author  took  an  opportunity  of  describing  those  used  by  him- 
self. (4)  When  it  was  feasible  it  was  advisable  to  allow  dif- 
ferent varieties  of  slops  to  flow  in  separate  gutters.  The 
waste  from  fixed  batlis  and  bed-rooms  did  not  give  much 
trouble,  but  the  waste  from  kitchen  and  pantry  sinks  needed 
cai-eful  straining  and  filtering  before  being  allowed  to  flow 
into  an  open  gutter.  In  addition  to  strainers  and  a  sink 
basket,  a  slop  filter  was  advisable  for  the  kitchen  sink,  and 
this  Dr.  Pooi-e  proceeded  to  describe.  The  supply  of  slop 
water  in  a  private  house  was  essentially  intermittent,  and 
that  was  the  secret  of  the  success  of  the  methods  he  had 
indicated.  Dr.  Poore  condemned  the  usual  methods  of  con- 
ducting rain  water  from  the  eaves  by  means  of  pipes  which 
opened  directly  into  an  underground  sewer  or  emptied  over 
a  gulley  which  ran  into  an  underground  sewer,  which  in  turn 
conducted  the  rain  water  either  to  a  main  sewer  or  cesspool, 
and  also  served  to  conduct  the  gases  of  putrefaction  to  many 
points  round  the  dwelling  either  at  the  ground  level  or  the 
roof  level.  There  was  no  reason  why  rain-water  pipes  should 
not  end  in  a  "shoe"  and  discharge  over  open  gutters,  which 
might  flow  to  a  gulley,  if  absolutely  necessary,  at  a  distance 
from  the  house.  Taking  rain  water  to  underground  drains 
was  a  cause  of  damp  walls  through  soaking  of  the  foundations. 
In  the  London  house,  with  its  cave-dwelling  basement  and 
narrow  area,  it  was  inevitable  that  the  rain-water  must  flow 
to  an  underground  sewer  more  or  less  directly,  but  there  was 
no  reason  why  that  cockney  necessity  should  be  adopted  in 
the  country. 

SCIENTIFIC  SEWAGE  TREATMENT. 
"  The  Scientific  Basis  of  Sewage  Treatment "  was  the  sub- 
ject of  the  next  paper,  prepared  by  Mr.  W.  J.  DjBdin,  f.c.s., 
and  Mr.  (A.  THcniciiOM,  f.c.k.,  and  read  by  the  former.  The 
new  ideas  of  sewage  treatment,  they  wrote,  were  based  upon 
advances  recently  made  in  the  direction  of  treatment  by 
natural  agencies,  concentrated  and  controlled  by  art.  They 
were  not  able  to  set  forth  the  whole  of  the  factors  brought 
into  play  in  the  course  of  the  deslrnclion  of  waste  matter, 
their  object  being  rather  to  show  the  broad  principles  estab- 
lished as  the  result  of  no  little  practice.  While  convinced 
that  all  sewage  operations  of  a  successful  character  must  be 
carrird  out  in  accordance  with  those  principles,  they  were 
fully  aware  that  a  large  number  of  cpiestions  remained  to  be 
solved.  It  was  advisable  to  consider  first  what  had  to  be 
done.  Sewage  was  a  mLiiture  of  a  most  varying  and  complex 
character,  of  animal  and  vegetable  derived  substances  in 
different  stages  of  decomposition,  and  contained  also  in  many 
cases,  besides  ordinary  mineral  salts,  considerable  quantities 
of  trade  refuse  matters  of  both  organic  and  mineral  nature. 
The  organic  matters  derived  from  excreta  wore  insoluble 
remnants  of  food  and  soluble  albuminous  matters,  fatty  acids, 
bile  decomposition  jjroducts,  colouring  nuitters,  fat,  sugar, 
excretin,  &c.,  and  substances  derived  from  the  destruction  of 
the  constituents  of  urine,  including  urea,  which  was  tho 
jirincipal  product  of  the  metamorphosis  in  the  body  of  nitro- 
genised  food.  Since  a  healthy  man  secreted  from  30  to  40 
grammes  of  urea  per  diem,  that  substance  might  be  taken  as 
an  example  to  show  what  work  had  to  bo  effected  in  coni- 
))letely  oxidising  nitrogenous  animal  matter ;  and  more 
especially  as  urea  had  long  been  known  to  be  capable  of 


rapid  alteration  and  decomposition  under  the  influence  of  a 
ferment  rrsembling  yeast,  or  those  derived  from  putrefying 
animal  matters  like  albumin.  Urea  (CH4N;0)  was  first  changed 
under  these  circumstances,  by  the  addition  of  the  elements 
of  water,  to  carbonic  acid  (COo)  and  ammonia  (NH,).  In 
order  to  complete  the  oxidation,  the  ammonia  had  to  be  con- 
verted into  nitric  acid.  This,  as  was  well  known,  was  effected 
by  the  action  of  a  micro-organism,  or  of  a  series  of  such  ;  and 
it  was  thus  established  that  a  typical  excretory  substance  can 
be  entirely  destroyed  by  the  aid  of  fermentative  or  allied 
action  of  minute  organisms  "without  any  adventitious  assist- 
ance. That  non-nitrogenised  substances,  such  as  starch, 
could  by  the  life  action  of  micro-organisms  bo  gradually  oxi- 
dised and  finally  converted  into  carbonic  acid  and  water  was, 
of  course,  a  matter  of  common  knowledge.  The  problem 
therefore  resolved  itself  into  the  question  of  how  this  natural 
method  of  oxidation  might  be  best  controlled  and  expedited. 

APPLICATION    OF    THE    METHOD. 

The  authors  then  proceeded  as  follows  :  In  all  methods  of 
sewage  purification  which  have  been  previously  employed  the 
final  oxidation  has  been  effected  by  the  agencies  that  have 
been  alluded  to,  although  this  has  failed  to  be  generally 
recognised.  The  best  and  most  natural  system  hitherto  tried 
— namely,  the  application  of  sewage  to  land — depends  for  its 
success  entirely  upon  the  fostering  and  increase  of  micro- 
organisms. But  the  use  of  crude  sewage  upon  land  leads  to 
great  difficulties,  and  in  consequence  previous  chemical  pre- 
cipitation has  been  resorted  to.  It  has  not  been  seen  that 
the  same  agencies  which  destroy  the  dissolved  impurities 
could,  if  given  the  necessary  conditions,  equally  deal  with 
those  in  suspension.  Hence  came  all  the  numerous  chemical 
schemes,  with  their  inevitable  accompaniment  —  sludge. 
With  the  clear  effluent  it  was  possible  to  deal,  although  the 
process,  being  dependent  so  much  upon  local  conditions  and 
climatic  influences,  was  always  uncertain;  but  the  sludge 
always  remained  the  bete  noir  of  all  those  concerned  in 
sewage  disposal.  In  the  recognition  of  the  fact  that  all  pro- 
cesses of  sewage  purification  must  be  made  subservient  to 
the  requirements  of  the  various  micro-organisms  lies  the 
whole  secret  of  success.  All  sterilising  or  antiseptic  agents 
must  be  strictly  excluded,  a  condition  of  neutrality  or  slight 
alkalinity  must  be  maintained,  oxygen,  anyhow  in  the  final 
stages,  must  be  freely  supplied,  the  temperature  must  be 
kei)t  above  the  freezing  point  of  water,  and  the  amount  of 
food  must  be  proportioned  to  the  powers  of  the  organisms. 

In  the  process  of  completely  oxidising  effete  matters  two 
stages  may  be  recognised  in  which  distinct  classes  of  organ- 
isms play  their  respective  parts.  The  actual  identification 
of  these  organisms  may  be  left  for  future  discussion,  it  being 
sufficient  for  the  present  purpose  to  divide  them  into  those 
that  are  able  to  break  down  and  liquefy  solid  organic  matter 
and  those  that  deal  with  it  when  in  solution.  It  is  not 
pretended  that  a  clear  line  of  demarcation  can  be  estab- 
lished, although  between  the  extremes  of  either  class  there 
are  very  distinct  and  clearly-defined  functional  differences. 
The  first-mentioned  class  may  again  be  divided  into  two — 
VIZ.,  those  that  do  their  work  in  the  presence  of  air,  and 
those  that  thrive  in  its  absence.  Both  of  these  are  always 
present  in  ordinary  sewage,  and  the  predominence  of  one 
or  the  other  is  entirely  in  the  hands  of  tho  sewage  operator. 
If,  as  at  Sutton,  the  first  be  employed,  care  is  taken  that 
oxygen  shall  have  free  access  to  every  part  of  the  culture 
medium ;  the  bods  are  frequently  entirely  emptied  to  admit 
the  air  to  every  crevice ;  and  the  most  successful  work 
hitherto  has  been  by  working  and  resting  intermittently. 
When,  however,  the  anaerobians  are  employed  air  is  rigidly 
excluded,  a  fermentative  action  of  a  i)utrefactive  character 
is  encouraged,  and  the  process  is  necessarily  continuous. 
This  is  the  method  which  has  been  adopted  with  such  satis- 
factory results  at  Exeter.  Into  the  relative  merits  of  these 
two  Bj'sleins — aerobian  and  anaerobian — the  authors  do  not 
propose  to  inquire  ;  both  are  based  upon  scientific  principles, 
both  have  been  highly  satisfactory  in  practice,  and  both  re- 
move, once  and  for  all,  the  troubles  of  sludge  disposal. 

The  liquid  organic  matters  arc  then  subjected  to  the  in- 
fluence of  micro-organisms,  which  effect  final  oxidation  ;  and 
this  part  of  the  process  is  tho  same,  whether  the  original 
breaking  down  of  the  solids  be  effected  by  aerobic  or  anae- 
robic means.  Whether  both  processes  can  be  successfully 
carried  out  in  one  operation  remains  to  be  shown ;  it  is, how- 
ever, probable  that  diflicultios  may  be  found,  owing  to  the 
somewhat  different  conditions  obtaining.  As  far  as  the 
results  of  working  on  these  principles  are  concerned,  the 
authors  can  confidently  state,  of  their  own  practical  know- 
ledge, that,  firstly,  no  previous  chemical  treatment  is  re- 
quired ;  secondly,  no  sludge  is  produced,  thereby  removing 
the  chief  difliculty  hitherto  met  with ;  and,  thirdly,  the 
([uality  of  the  final  efiluent  can  be  controlled,  admitting  as 
it  does  of  being  brought  to  any  required  degree  of  parity. 

THE  TKSTS  OF  sncCESS. 
It  may  not  bo  out  of  place  to  state  here  what,  in  the 
opiniiiu  of  the  authors,  are  the  conditions  which  must  be 
[ulKUod  by  an  ellluent  ;  1,  it  must  contain,  practically,  no 
solids  in  suspension;  li,  it  must  not  contain  in  solution  a 
<iuantity  of  organic  matter  sufficient  seriously  to  rob  the 
stream  into  which  it  is  discharged  of  its  oxygen ;  3,  the 
organic  matter  it  contains  mnst  be  in  sncli  a  condition  as  to 
yield  readily  to  the  natural  purifying  influences  exerted  upon 
it!  4,  it  must  not  be  liable  to  putrefaction  or  secondary  de- 
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composition  ;  5,  it  must  contain  nothing  inimical  to  micro- 
bial growth  and  activity  ;  iu  oilier  words,  it  must  not  be 
Htorilised  or  treated  witii  antlMoptics;  and,  0,  it  must  not 
contain  pathosenio  organisuia.  Ity  many  who  are  wedded 
by  long  practice  to  tlio  old  metlioda  the  new  departure  is 
naturally  viewed  will)  no  little  suspicion.  Having  regard  to 
the  large  number  of  solutions  of  the  sewage  question  which 
have  been  put  before  the  public  from  time  to  time,  this  atti- 
tude need  not  cause  surprise;  and,  indeed,  wore  it  not  for 
the  results  of  experience  during  the  last  si.x  years  the  authors 
would  probably  bo  the  first  to  advise  caution.  In  fact,  this 
is  indeed  their  present  attitude  in  a  largo  number  of  cases,  as 
whore  factory  refuse  has  to  bo  dealt  wilb  experiinontal  in- 
(|uiry  is  by  far  to  bo  rocominendod,  as  without  careful  study 
of  the  conditions  obtaining  in  each  case  disappointment  and 
failure  may  result.  (Jn  tho  other  hand,  in<lif[erence  and 
obstruction  to  scientific  progress  are  to  be  conilemned. 

It  has  bften  laid  down  by  the  State  Board  of  Massachusetts 
that  the  purifying  action  of  tho  bacteria  in  a  filter  depends 
upon  the  paa.sage  of  thin  films  of  water  over  surfaces  in  the 
presence  of  air.  During  this  process  the  air  dissolved  iu  the 
water  is  being  continually  used  up  by  the  life  action  of  tho 
bacteria,  and  will  need  replacing  in  order  that  the  supply 
may  be  continuous.  This  reabsorption  of  air  will  take  place 
with  considerable  rajiidity  when  the  exhaustion  is  great,  but 
at  a  greatly  reduced  s[)oed  .as  the  degree  of  aeration  increases, 
and  it  necessarily  follows  that  the  rate  of  work  done  must  bo 
govertiod  by  that  i)f  tho  power  of  the  water  to  reabsorb 
fresh  supplies.  Just  as  the  conditions  relating  to  the  supply 
of  air  must  bo  under  olhciont  control  so  must  the  quantity  of 
organic  matter  in  tho  form  of  sowago  be  regulated  to  the  re- 
cpiirements  of  the  or^'anisins.  Thus  the  number  of  times  the 
bacteria  beds  can  bo  charged  with  sewage,  consistent  with 
good  and  continuous  work,  will  depend  upon  the  quantity  of 
solid  matters  in  tho  sewage  ;  as  it  may  be  supposed,  that 
when  the  organisms  are  prenout  to  a  m.aximum  extent  per- 
missible with  good  work  their  powers  for  the  destruction  of 
these  will  be  limited,  and  if  they  aro  fed  beyond  that  point 
they  will  grow  beyond  the  capability  of  the  water  to  supply 
them  with  oxygen,  and  putrefaction  will  result. 

( )f  later  years  it  has  become  a  stock  expression  to  refer  to 
the  nitrification  of  the  organic  nitrogen.  If  the  nitrogen 
formed  the  major  constituent  of  tho  foul  matters  the  refer- 
ence would  be  more  in  order.  .\s,  however,  the  carbon  and 
hydrogen  are  present  to  a  much  larger  extent  than  the  nitro- 
gen, it  would  be  far  more  correct  in  some  respects  to  refer  to 
them  as  indicating  the  extent  of  the  work  accomplished  ;  and 
therefore  tho  older  expression,  oa'irfa/ioH,  is  to  be  preferred,  as 
it  applies  to  each  of  tho  three  constituents  instead  of  to  only 
one.  On  the  other  hand,  it  may  be  argued  that  as  the  nitro- 
genous matter  is  tlie  most  olijectionable  and  most  easily 
rendered  putrid,  the  destruction  of  this  is  thorel'ore  more  im- 
portant, ami  the  nitric  acid  is  tho  only  measure  of  the  extent 
of  the  oxidation  of  the  nitrogenous  matters.  The  moment 
that  the  neutral  agencies  around  us  aro  interfered  with,  and 
force  attempted  to  bo  used  in  the  sh.ape  of  antiseptics,  heap- 
ing vast  masses  of  putrefying  sludge  together,  Ac,  failure 
will  inevitably  dog  onr  footsteps,  as  it  has  done  for  so  many 
years  past  in  place  after  place. 

SEWAGE  rURIFICATION. 
Dr.  Sydney  Barwise  then  read  a  paper  on  "Tho  Purifica- 
tion of  Sewage."  After  defining  sewage  as  the  liquid  con- 
tents of  a  sewer  and  explaining  the  process  of  decomposition, 
Dr.  Barwise  said  that  the  first  principle  in  sewage  purifica- 
tion was  to  treat  the  sewage  before  it  underwent  this  decomposi- 
tion, as  the  sulpheretted  hydrogen  must  be  got  rid  of  before 
oxidation  or  nitrification,  an  essential  part  of  purification. 
A  gallon  of  average  sewage  would  contain  about  LtK)  grains 
of  solid  matter,  such  solid  matter  being  partly  in  suspension 
and  partly  in  solution,  the  former  consisting  of  organic  20 
grains,  mineral  10  grains,  and  tho  latter  of  organic  20 
grains  and  mineral  nO  grains.  An  analysis  of  such  a  sewage 
in  parts  per  100,000  would  yield  results  somewhat  as  follows  : 
Total  solids,  140;  suspended  solids,  40;  common  salt  (esti- 
mated as  chlorine),  20  grains;  freo  ammonia,  .50;  organic 
antuionia,  I'O;  aii<i  nitrogen  as  nitrates,  nil.  Tho  object 
iu  purification  was  the  removal  of  tho  whole  of  tho  sus- 
pended solids  and  as  much  of  the  organic  matter  in  solution 
as  possible.  A  fair  scheme  of  purification  would  remove  UO 
per  cent,  of  the  organic  nnitter.  Thus,  in  the  case  of  the 
sowage  referred  to,  the  organic  ammonia  in  the  efilueut  would 
be  reduced  to  01  parts  per  100,000,  tho  Derbyshire  County 
Council  provisional  standard  of  purity.  Dr.  Barwise  pro- 
ceeded to  dolino  the  various  terms  used  to  express  tho  results 
of  analyses.  "  Total  solids  "  was  tho  weight  of  tho  solid 
matter  loft  on  evaporating  a  known  <|uantity  of  sowage  to 
dryness.  Chlorine  owed  its  presence  to  common  suit,  of 
which  it  constituted  about  IJO  per  cent.  t)f  itself  it  was  of 
Httlo  importance,  but  its  estimation  was  useful  in  domestic 
sewage  as  an  indication  of  strength.  It  was  not  changed  by 
treatment,  and  therefore  the  chlorino  in  the  elHuont  was  the 
samo  as  in  the  raw  sowage.  The  advorliaomont  of  a  ])atenied 
process  of  purification  recently  published  showed  tho  chlorine 
in  t,he  raw  sowage  !iO  parts  per  lOO.tXJO,  and  iu  tho  efiluont 
3'J.  The  real  significance  of  tliat  was  that  the  elUueut  was 
that  of  a  sowago  ono-aeventh  the  strength  of  tho  sowago  tho 
analysis _of  which  was  published.  Freo  ninnionia  w.is  that 
which  resulted  from  tho  splitting  up  of  nitrogenous  mutters 


I  in  tho  sewage,  such  as  nre.i.  In  itself  it  wa«  not  a  st^rious 
source  of  pollution.    Organic  ammonia  was  synonymoaa  with 

'■    albuminoid    ammonia,   and    was    the    ammonia   derived    by 

I  chemists  by  boiling  organic  matter  with  pormang.umto  of 
potash  and  caustic  potash.  It  was,  on  the  whole,  tiie  most 
reliable  index  of  the  amount  of  organic  or  pollnling  matter 

,    present  in  sewage.     Organic  ammonia  in  sewage  varied  from 

I  02  parts  to  3,  or  oven  more  parts,  per  100,000.  A  good  sew- 
age effluent  should  contain  less  than  O'l  pans,  while  tho 
presence  of  001  parts  |)er  100,000  was  frequently  sufficient 
to  condemn  it.  .Suspended  organic  matter  in  sewage  could 
bo  removed  by  mechanical  straining  or  precipitation,  but  tho 
organic  mattors  iu  solution  could  not  be  removed.  It  had 
therefore   to    bo  oxidised,  which  couM  bn  done  by  tlie  action 

j  of  living  organisms,  tho  nitrifying  bacteria,  Tliosu  organisms, 
if  supplied  with  sew.ige  and  air,  converted  the  ammonia  into 

I    nitrates. 

j  Dr.  Barwiso  then  proceeded  to  divide  tho  process  of 
purification  into  two  stages,  and  tho  rcnuiindcr  of  his  paper 
was  practically  devoted  to  e.v|ilanationB  of  these,  which  were 
— (I)  Clarification  or  tho  removal   of  the  suspended  matter, 

I  which  was  at  present  best  done  by  adding  a  chemical  pre- 
cipitant, and  was  thus  known  as  precipitation;  and  (2)  the 
oxidation  or  nitrification  of  the  organic  matter  in  solution  by 
means  of  nitrifying  bacteria.  That  change  was  the  same 
however  the  sewage  was  treated,  whether  by  irrigation  or 
intermittent  filtration,  either  through  land  or  spocinlly  pre- 
pared filters  of  coal,  polarito,  coko  bree/.o,  limestone  ohi|ipingrt 
or  burnt  ballast.    There  was  no  doubt  that  in  tho  near  fuluie 

1  the  suspended  matters  would  bo  liqnofied  by  licpiefying 
bacteria  (b.actoriolysis).  Tho  whole  procedure  of  buctcriul 
filtration  would  then  consist  of  two  processes  of  bacterial 
filtration.  The  work  to  bo  done  by  the  nitrifying  filters 
would  be  enormously  increased,  and  the  filters  would 
therefore  have  to  bo  made  proportionately  larger.  Where 
there  was  an  available  f.all  of  lo  or  more  feet,  this  bac 
tcriolysis  might  be  tried  instead  of  precipitation,  the  cost 
of  precipilauts  being  avoided.  It  was  a  mistake,  however, 
to  utilise  the  anaerobic  liquefying  bacteria  for  the  purpose 
of  liquefying  tho  sludge,  for  many  of  such  organisms  produce 
nitrates  .and  nitrites,  and  some  of  them,  such  as  the  bacterium 
Bulphuricum  and  others  produce  sulphuretted  hydrogen, 
which  would  afterwards  have  to  be  oxidised  before  niirilica- 
tiou  could  take  place.  It  was  for  this  reason  that  he  believed 
the  Exeter  septic  tank  lo  be  a  mistake.  He  did  not  say  that 
the  sludge  could  not  be  liquefied,  but  that  the  liquefying  tank 
must  be  worked  just  like  un  ordinary  sewage  filter,  so  that 
the  liquefaction  should  be  effected  by  such  organisms  as  the 
bacillus  aoropliilus,  the  bacillus  subtilus,  iho  bacillus  pro- 
digiosus,  and  the  bacillus  tormo.  He  would  go  further  and 
suggest  that  frosh  cultures  of  the  bacillus  snbtilis  from  hay 
infusions  should  bo  added  to  the  sowage.  He  considered 
Colonel  Ducat's  filter  at  Uendon  as  perhaps  tho  mo.st  enccess- 
ful  attempt  to  deal  with  the  sludge  by  means  of  tho  liquefying 
bacteria,  the  albuminoid  ammoni.a  in  the  crude  sewai^e  being 
0'72  per  100,000  parts,  and  in  tho  filter  elHueut  O'O;),  the 
nitrogen  generated  as  nitrates  beiuT  as  much  as  2  .")  parts, 
and  the  amount  of  purification  ettecled  87  .">,  The  quantity 
of  sewage  filtered  per  square  yard  of  filter  was  250  gallons 
per  day  of  twenty-four  hours.  The  lilter  was  being  worked 
continuously,  tho  claim  being  that  it  is  being  cou- 
tinuously  aerated  on  all  sides.  Me  (Dr.  Barwise)  did 
not  think  the  sewage  a  strong  one,  and  as  a  rule 
the  solid  matters  must  be  separated  first  and  the  sew- 
age bo  purified  by  two  separate  processes.  The  changes 
effected  by  those  two  prooesscs  were  exemplified  in  the 
following  analyses  of  such  an  average  sewage  as  had 
been  referred  to.  Sewage:  Total  solids,  IKJ;  suspended 
solids,  40;  chlorine,  12;  free  ammonia,  5'0 ;  organic  am- 
monia, 10;  nitrogen  as  nitrates,  nil.  Tho  corresponding 
figures  after  precipilaiion  were  105,  5,  12,  lo,  45  and  nil ; 
and  for  the  filtered  effluent  100,  nil,  12,  1'5,  OS  and  1-5.  In 
speaking  of  tho  clarificjilion  stage,  Dr.  Barwise  advocated 
the  use  of  Spenco's  alumino-forrio  blocks  as  the  precipituut 
and  tho  Dortmund  tanks.  The  construction  of  the  latter  is 
tolerably  well  known,  and  tho  author's  description  need  not 
be  rope.atod.  Certain  results  of  analyses,  however,  obtained 
at  Ilkeston,  were  quoted  as  typical  of  tho  system  of  precipi- 
tation by  alumino-fi-rric  in  oonicnl-bcttomed  tanks.  At 
three  different  outfalls  the  organic  ammonia  was  0  32,  0.s8 
and  096  in  tho  raw  sewage,  and  in  the  corresponding  tank 
oflluentsOI4,  030  and  0  30  in  part.s  per  10  i.tJtM.  Tho  author 
then  proceeded  to  deal  with  the  work  of  tho  nitrifying  bac- 
teria in  oxidising  organic  matter  into  nitrates.  Ho  was  of 
opinion  that  the  size  of  the  material  of  the  filtering  medium 
was  tho  oll-im])ortaiit  factor.  It  should  not  bo  so  small  as  to 
permit  of  capillary  ntlruction  taking  phice,  otherwise  air 
would  not  bo  drawn  into  the  spaces  between  the  particles 
of  tho  filter,  which  would  become  waterlogged,  and  it  should 
not  be  so  largo  as  lo  prevent  the  sewage  being  broken  up 
into  thin  films.  Those  conditions  would  bo  complied  with 
by  crushing  the  material  to  pass  an  J. in.  sieve.  It  ^hnuld 
pass  through  a  ',-iii.  screen,  but  stop  on  a  I'j-in.  mesh.  'I'ho 
materials  which  gave  tho  best  rosulls  wore  polarite  and  co;il. 
He  estimated  that  an  lure  of  filler  would  suilice  for  n  town 
of  25,000  to  oO.tKJO  inhabitants,  but  tho  I.ocnl  Govenimoiit, 
Board  would  not  sanction  any  such  scheme  unless  there  was 
I  aero  of  land  to  every  20,00(.i  inhubit«llt^',  a  requirement,  h" 
thought,  uuuocesanry   whore  there  was  a  sufficient  area  of 
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properly  constructed  filters  and  arrangements  for  the  partial 
treatment  of  sewage  coming  through  storm  overflows.  He 
had  examined  effluents  from  specially  consti-ncted  coal  filters 
and  they  had  contained  from  '04  to  '08  parts  per  100,000  of 
albuminoid  ammonia.  Such  effluonta  were  fit  to  be  turned 
into  any  stre.im.  Dr.  Barwise  supplied  the  follo'\'incr  esti- 
mates of  the  amount  of  land  necessary  in  the  case  of  different 
processes  on  the  basis  of  population  per  acre  of  land:  (1)  irri- 
gation without  precipitation — stiff  clay,  1  acre  for  every  2.5 
persons,  loamy  gravel,  1  acre  for  every  100  persons ;  (2)  inter- 
mittent filtration  without  sand  precipitation — s.andy  gravel, 
1  acre  for  every  100  to  300  persons;  (3)  irrigation  and  pre- 
cipitation— clay,  1  acre  for  every  200  persons,  loamy  gravel, 
1  acre  for  every  400  persons ;  (4)  intermittent  filtration  and 
precipitation — sandy  gravel,  1  acre  for  every  500  to  600  per- 
sons; and,  (5)  precipitation  and  filtration  through  specially- 
prepared  filters — e.g.,  of  coal-polarite,  coke  breeze,  burnt  bal- 
last, &c.,  to  meet  the  requirements  of  Local  Government 
Board — 1  acre  for  every  2,000  persons. 

Dr.  Barwise  next  proceeded  to  describe  the  last  method 
of  purification,  which  was  the  one  to  be  adopted  where  there 
was  not  a  sufficient  area  of  suitable  sandy  or  fine  gravelly 
land  to  be  obtained  for  about  £100  per  acre.  The  details, 
however,  proceed  on  familiar  lines,  and  in  any  case  would 
scarcely  be  worth  quoting  without  an  illustrative  diagram. 
Some  results  of  analyses  illustrative  of  the  second  stage  of 
the  purification  as  carried  out  at  Buxton  may  be  of  interest 
to  our  readers.  Reckoned  in  parts  per  100,000,  the  tank 
effluent  in  a  destructor  breeze  filter  showed  organic  ammonia 
■23,  and  nitrogen  as  nitrates  nil,  the  filtered  effluent  showing 
respectively  '10  and  '10.  With  a  coke-breeze  filter  the  results 
were  for  the  tank  effluent — organic  ammonia  "23,  nitrogen  as 
nitrates  nil,  and  for  the  filtered  effluent  '11  and  '09.  Finally, 
with  a  coal  filter  the  tank  effluent  showed  organic  .ammonia 
■32,  nitrogen  as  nitrates  nil ;  and  the  filtered  effluent  gave 
organic  ammonia  '05,  and  nitrogen  as  nitrates  '42 

STORM  WATER  AND  SEWAGE. 
A  paper  on  "  Storm  Water  in  Relation  to  Sewage  Purifica- 
tion "  was  then  read  by  Mr.  E.  J.  Siloock,  a.m. i.e. e.,  r.G.a., 
borough  engineer  of  King's  Lynn,  and  formerly  an  assistant 
to  Mr.  Hewson,  the  city  engineer  of  Leeds.  After  a  brief 
introduction  Mr.  Silcock  said  that  one  of  the  greatest  diffi- 
culties in  connection  with  the  problem  of  sewage  purification 
was  that  of  dealing  with  the  great  fluctuation  in  the  flow  of 
sewage  to  be  dealt  with,  owing  to  the  admission  of  storm 
water  into  the  sewers.  Boards  similar  to  the  Irwell  and 
Mersey  Joint  Board  and  the  West  Ridings  Rivers  Board 
would  probably  in  the  near  future  be  established  all  over  the 
country,  and  it  was  therefore  desirable  to  secure  some  sort 
of  uniformity  of  requirement  as  to  the  amount  of  storm 
water  which  must  be  dealt  with  at  purification  works,  or,  in 
other  words,  the  degree  of  dilution  of  crude  sewage  beyond 
which  it  shall  be  permissible  to  discharge  through  overflows 
into  natural  streams.  Mr.  Silcock  then  proceeded  :  The  im- 
portance of  the  solution  of  this  problem  to  the  towns  of  this 
country  is  almost  too  apparent  to  need  emphasising,  especially 
in  large  towns,  where  land  for  purification  works  is  difficult 
to  acquire  ;  but  a  few  figures  maybe  quoted  to  show  how 
important  it  is.  The  ordinary  maximum  dry  weather  flow 
of  sewage  per  acre  of  purely  urban  district,  with  an  average 
population  of  seventy-five  persons  per  acre,  consuming  20 
gallons  of  water  per  head  per  day,  is  20  cubic  feet  per  hour. 
A  rainfall  of  i  in.  in  twenty-four  hours,  or  approximately 
rio  in.  per  hour,  will  amount  to  the  same  discharge  as  the 
dry  weather  flow  per  acre,  assuming  that  the  streets  are 
paved  and  that  only  50  per  cent,  of  the  actual  rainfall  finds 
its  way  into  the  sewers.  In  other  words,  a  rainfall  of  y^jjin. 
per  hour  will  double  the  ordinary  dry  weather  flow.  Now  a 
rainfall  at  the  rate  of  i  in.  per  lioiir  is  a  common  occurrence, 
which  would  mean  multiplying  the  ordinary  sewage  flow  by 
twenty-five,  and  short  storms  at  the  rate  of  i  in.  per  honr 
are  not  infrequent  when  the  ordinary  sewage  flow  is  aug- 
mented fifty  times.  Now  consider  what  this  would  mean  for 
a  town  with  a  population  of  100,000  if  the  whole  of  the  sewage 
and  rainfall  had  to  be  taken  to  the  purification  works.  The 
ordinary  maximum  sewage  flow  at  20  gallons  per  head  would 
be  at  the  rate  of  4,000,1  00  per  twenty-four  hours,  and  if  the 
sewage  were  treated  on  Mr.  Dibdin's  princijile  in  filters 
4  acres  of  filters  would  be  required  ;  but  to  deal  with  a  rain- 
fall of  .'[  in.  per  hour  would  require  1<  0  acres  of  filters,  and 
if  the  sewage  had  to  be  pumped  it  would  require  twenty-five 
engines  and  pump?,  each  capable  of  dealing  with  a  dry 
weather  (low,  to  cope  with  the  combined  raitifiill  and  sewage. 
It  is  therefore  evident  that  the  whole  of  thr  raiTifall  cannot 
be  taken  to  the  purification  works,  and  that  after  a  certain 
degree  of  dilution  has  been  reached  the  storm  waters  must 
be  discharged  into  tlio  streams.  Now,  what  is  that  degree 
of  dilution  to  be  ? 

THE    DFGREE    OF    UILDTION. 

In  dealing  with  this  subject  Mr.  Silcock  first  considered  at 
some  length  the  separate  system  of  sewage  which  lie  did  not 
regard  as  piacticable,  and  storm  overflows,  lie  then  con- 
tinued thus  :  It  may  be  of  assistance  in  solving  this  problem 
of  the  degree  of  dilution  permissible  to  examine  the  provi- 
sion made  in  one  of  the  most  recent  cases  on  a  large  scale 
dealt  with  by  the  Mersey  and  Irwell  Hoard.  The  standard 
of  purity  required  by  this  board  for  effluents  is  one  grain  of 
oxygen  per  gallon  in  a  four  hours'  pernianganate  test.     From 


particulars  kindly  furnished  by  Mr.  J.  Corbett,  borough  en- 
gineer of  Salford,  it  appears  that  in  designing  the  new  puri- 
fication works  for  that  town  he  has  made  provision  for  jjump- 
ing  and  fully  treating  about  30,000,000  gallons  per  day  for 
two  or  three  days  together,  or  about  20,000,000  gallons  per 
day  for  some  weeks.  The  ordinary  sewage  flow  is  about 
11,000,000  gallons  or  12,000,000  gallons,  the  popnlation  served 
being  about  210,000.  The  water  supply  is  4,.500,000  gallons 
to  5,000,000  gallons,  or,  say,  25  gallons  per  head  of  the  popu- 
lation, and  about  250,000  gallons  of  additional  water  is 
pumped  by  manufacturers  from  wells  and  discharged  into 
the  sewers.  The  balance,  therefore,  of  half  the  ordinary 
sewage  flow  is  subsoil  water,  and  the  sewage  requires  abotit 
4  grains  of  oxygen  to  oxidise  the  putrescible  matter  per 
gallon  on  arrival  at  the  works.  The  provision,  therefore, 
appears  to  be  at  the  rate  of  150  gallons  per  head  on  the  pre- 
sent population  which  can  be  fully  treated  for  a  short  time 
before  it  is  necessary  to  turn  the  surplus  into  the  river,  but 
the  Mersey  and  Irwell  Board  require  the  engines  and  purifica- 
tion works  to  be  kept  at  work  th»  whole  time  during  the 
rainfall  at  full  pressure.  This  appears  to  the  author  to  be  an 
unreasonable  requirement,  for  after  the  first  few  minutes  of  a 
rainfall  the  additional  water  from  the  streets,  yards,  roofs, 
ttc,  is  almost  free  from  putrescible  matter,  and  the  sewage 
and  rainfall  together  must  at  times  largely  exceed  the  pro- 
portion of  1  to  5  (i.e.,  25  gallons  sewage,  25  gallons  subsoil 
water,  and  100  gallons  rain  water;  total  150  gallons  per 
head)  ;  so  that  the  sewage  during  heavy  rainfalls  probably 
approaches,  if  it  does  not  attain,  the  standard  of  purity  re- 
quired by  the  board ;  and  there  seems  no  logical  reason  why 
the  money  of  the  ratepayers  should  be  expended  in  pumping 
and  p\irifying  this  very  dilute  pewage  up  to  the  full  capacity 
of  their  works,  whilst  the  remainder  which  they  cannot  deal 
with  is  allowed  to  run  into  the  streams.  The  point  which 
seems  to  have  been  lost  sight  of  in  considering  this  ques- 
tion of  storm-water  overflows  is  that  the  discharges  from 
these  overflows  into  the  rivers  are  of  very  short  duration, 
and  that  the  rivers  themselves  are  certain  to  have  a  largely 
increased  flow  immediately  after  the  discharges  take  place, 
by  reason  of  the  rain  water  from  the  remainder  of  the  watar- 
shed  finding  its  way  to  the  river  and  producing  a  freshet ;  so 
that  it  is  unnecessary  to  insist  on  such  a  high  standard  of 
purity  at  such  times  as  would  be  required  for  the  regular 
every-day  effluent,  which  is  continuously  discharged  for  weeks 
when  the  streams  are  very  low. 

The  provision  made  in  the  Stockport  main  drainage  by  Mr. 
A.  M.  Fowler,  m.i.c.e.,  is  equivalent  to  diluting  the  dry 
weather  flow  of  sewage  with  eight  times  its  own  bulk  of 
storm  water;  and  this  proportion  of  storm  water  to  sewage 
was  fixed  in  deference  to  the  views  of  the  representatives 
of  the  Manchester  Ship  Canal  Company,  the  effluent  from 
the  works  flowing  into  the  river  Mersey  and  thence  into  the 
canal.  In  this  case  the  requirements  of  the  caital  company 
would  naturally  be  higher  than  would  be  necessary  in  the 
case  of  a  river  which  has  a  constant  stream  of  water  flowing 
through  it,  and  in  some  more  recent  works  in  the  counties  of 
Lancashire  and  ^'orkshire  provision  has  been  made  for  deal- 
ing with  sewage  diluted  to  the  extent  of  6  to  1  and  in  other 
cases  5  to  1. 

The  provision  in  all  these  cases  is  considerably  in  excess  of 
that  provided  in  many  towns.  One  case  in  particular  is 
worthy  of  note — I'i;.,  Leicester.  The  total  pumping  plant  is 
capable  of  lifting  about  100  gallons  per  head  per  twenty-four 
hours,  and  the  ordinary  dry  weather  flow  is  at  the  rate  of 
35  gallons  per  head  ;  but  by  the  Leicester  Extension  Act,  1891, 
it  is  provideil  that  the  overflow  culvert  shall  come  into  action 
when  the  rainfall  increases  the  volume  to  be  pumped  to  a 
quantity  exceeding  the  rate  of  60  gallons  per  head  per  twenty- 
four  hours  of  the  population  draining  into  the  sewers.  This 
the  borough  engineer,  Mr.  E.  G.  I\Iawbey,  C.E.,  estimates  is 
equivalent  lo  dealing  with  the  rainfall,  in  addition  to  the 
sewage  proper,  falling  at  the  rate  of  i  in.  in  twenty-four 
hours  on  the  built  area,  allowing  for  half  the  rainfall  to  reach 
the  sewers.  It  should  be  pointed  out  that  the  overflow  cul- 
vert in  this  case  discharges  into  the  river  Soar,  which  is  a 
river  with  a  very  small  flow  during  dry  weather,  so  small, 
indeed,  that  it  docs  not  at  times  exceed  the  ordinary  dry 
weather  flow  of  sewage,  which  ia  about  6,500,000  gallons  per 
day. 

It  will  therefore  be  seen  that  the  conditions  under  which 
this  system  works  are  very  trying,  and  as  it  has  been  success- 
ful and  the  proportion  of  dilution  has  received  Parliamentary 
sanction,  the  author  would  submit  that  this  degree  of  dilution 
is  a  reasonable  and  ]>roppr  one,  and  one  which  might  well  be 
generally  adopted,  and  that  \^'hen  this  degree  of  dilution  is 
reached  it  shiudd  be  permissible  to  slop  all  pumping  and 
purification  works. 

MR.  ADBNKY'S  METHODS. 

Mr.  W.  Kaye  PAltltv.  M.A.,  then  re.ad  the  next  paper,  on 
"  The  True  Principles  of  Sewage  Purification."  After  some 
introductory  remarks  in  reference  to  the  literature  of  sewage 
])urification  I\Ir.  Kayo  Parry  said  that  his  object  was  to  bring 
under  notice  the  researches  of  a  chemist,  whose  contribu- 
tions to  the  literature  of  sewage  purification  were  not  so 
widely  known  as  their  merits  entitled  them  to  be.  He  re- 
ferred to  Mr.  Walter  E.  Adeney,  and  after  enumerating  the 
latter's  chief  contributions  on  the  subject,  mainly  contributed 
to  the  proceedings  of  certain  societies,  Mr.  Kaye  Parry  ex- 
pressed the  opinion  that  he  did  not  think  Mr.  Adeney's  de- 
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dactions  could  be  seriooBly  qaeslioned.  The  work  bad  been 
done  under  the  most  rigid  conditions  and  with  marTelloas 
care  to  secure  accurate  results. 

EXPERIMENTAL  METHODS. 
Mr.  Adeney  had  departed  to  some  extent  from  the  older 
methods  of  analysis  in  his  invostifjations  on  polluted  waters. 
With  the  ordinary  chemical  analysis  they  were  all  familiar. 
Most  of  them  were  also  aware  that  there  was  a  certain 
amount  of  ambiRuity  as  roRards  the  conclusions  to  be  drawn 
from  such  an  analysis,  and  that  it  is  difficult,  if  not  impossible, 
to  use  the  figures  for  the  purpose  of  establishing  a  standard 
of  purity,  or  for  the  purpose  of  deciding  whether  a  particular 
liquid  is  or  is  not  likely  to  croato  a  nuisance  if  discharged 
into  a  river  or  stream.  It  occurred  to  Mr.  Adeney  that  a 
new  light  would  be  thrown  upon  the  whole  of  this  question 
by  the  examination  of  the  ga.ses  contained  in  such  liquids, 
and  of  the  changes  in  these  gases  due  to  fermontatiou  or  other 
causes.  It  became  in  the  tirst  instance  necessary  to  devise 
an  apparatus  by  which  the  volumes  of  the  various  gases 
contained  in  any  liquid  could  bo  readily  and  accurately  deter- 
mined. A  complete  account  of  the  apparatus  which  Mr. 
Adeney  designed  was  to  be  found  in  his  paper  read  be- 
fore the  Royal  Dublin  Society  in  April,  1895.  The  inventor 
claimed  that  by  the  use  of  the  apparatus  and  by  the  applica- 
tion of  the  methods  which  lie  had  adopted  it  was  now  not 
only  possible,  but  quite  easy,  to  place  in  the  hands  of  the  en- 
gineer an  absolutely  reliable  means  of  examination  of  any 
liquid,  and  to  predicate  with  absolute  certaintj-  the  effect  of 
.discharging  such  liquid  into  any  stream.  lie  had,  in  fact, 
•  jshown  that  the  determination  of  these  gases  would  teach  us 
the  whole  history  of  any  polluted  liquid,  ami  would  enable 
us  to  trace  with  accuracy  the  changes  which  it  underwent, 
and  to  follow  them  from  the  moment  when  it  was  first  pol- 
luted to  the  time  when  it  ultimately  returned  to  a  condition 
as  innocuous  as  that  which  preceded  the  pollution. 

Mr.  Kaye  Pan'v  then  continued  as  follows:  Mr.  Adeney, 
in  his  paper  before  the  Institution  of  Civil  Engineers  of  Ire- 
land, explains  at  the  outset  that  an  examination  of  his  ex- 
perimental results  involves  three  sets  of  considerations:  1, 
the  agents  or  causes  which  by  their  operations  effect  the 
change  of  condition  of  the  foul  water  to  that  of  the  purified 
one  ;  2,  the  chemical  characters  of  the  polluting  matters  in 
•the  fouled  water,  in  so  far  as  they  relate  to  the  agents 
effecting  the  change  of  their  composition;  3,  the  chemical 
characters  and  the  quantitative  estimation  of  the  products 
which  result  from  the  operation  of  these  agents  upon  the 
polluting  matters.  He  points  out  that  before  the  commence- 
ment of  his  investig.ations  it  was  generally  accepted  that  both 
animal  and  vegetable  refuse  matters  in  waters  are  oxidised 
and  reduced  to  simple  substances  by  the  operations  of  micro- 
organisms, and  not  by  mere  chemical  changes.  To  these 
operations  the  name  "bacterial  fermentation"  is  now  given, 
because  they  have  been  caused  by  the  action  of  those  organ- 
isms which  are  practically  present  everywhere,  and  which 
only  require  the  necessary  pabulum,  such  as  refuse  animal 
or  vegetable  matters,  for  rapid  growth  and  multiplication. 
The  organic  bodies  which  are  capable  of  being  operated  upon 
in  this  way  constitute  a  very  large  class,  and  embrace  the 
ammonium  compounds,  all  such  bodies  being  included  undera 
general  classification  as  fermentable  substances.  Whenever 
bacterial  fermentation  takes  place  in  foul  water  certain  pro- 
ducts must  result.  These  products  will  vary  according  to 
the  conditions  under  which  fermentation  takes  place,  but 
under  certain  conditions  the  final  products  formed  are  few 
and  simi'le.  These  products  are  carbonic  acid,  water,  nitric 
acid,  and  minute  quantities  of  organic  colouring  matters 
similar  to  the  colouring  matters  found  in  ordinary  soils  and 
known  by  the  name  of  "  humus."  Mr.  Adeney,  by  his  in- 
vestigations, has  proved  conclusively  that  this  bacterial 
fermentation  takes  place  in  two  distinct  and  well-deiined 
stages.  For  proofs  of  this  statement  the  writer  must  refer 
to  Mr.  Adeney's  publications.  It  is  suflicient  here  to  say  that 
the  evidence  furnished  in  support  of  the  assertion  appears 
to  be  overwhelming.  To  the  first  of  these  two  stages  Mr. 
Adeney  has  given  the  name  of  "  bacteriolysis,"  or  carbon- 
oxidation,  and  the  second  is  accur:Uely  described  by  the  term 
"  nitrification  "  or  nitrogen-o.vidation. 

It   must  be  understood   that   tho  writer  is  now  referring 

■  only  to   the  organic  matteis  in   solution   in  a  polluted  liquid, 
<  and  he   is  not  dealing  with   matters  in  suspension.     These 

matters  in  solution  Jlr.  .\deney  divides  into  two  classes  :  (1) 
Organic  compounds,  (2)  ammonium  compounds.  During 
bacteriolysis  the  organic  compounds  alone  undergo  chemical 
changes,  the  products  of  these  changes  being  carbonic  acid, 
water,  ammonia,  and  a  relatively  small  quantity  of  organic 
matter  in  an  altered  form.  These  altered  organic  mutters 
may  undergo  further  change  during  nitrification,  and  may 
therefore  bo  included  in  tho  second  division  with  the  ammo- 
nium com|iound8.  Mr.  Ailoney  suggests,  as  a  more  accnrate 
division  of  the  polluting  mutters  in  solution  in  sewage,  (1) 
uufermented  organic  matters,  (3)  fermented  organic  matters 
and  ammonium  compounds.  He  proceeds  to  slate  that  tho 
final  products  resulting  from  ihe  fermentation  of  the  second 
division  of  tho  substances  are  nitric  acid,  water,  and  relatively 
small  qmintities  of  carbonic  acid. 

It  has  been  pointed  ont  that  these  researches  have  all  been 

■  conducted  with  tho  aid  of  the  apparatus  already  referred  to, 
by  which  the  dissolved   gases  have  been  examined  and  csii- 

.  mated.    It  has  also  been  stated  that  it  is  only  under  certain 


conditions  that  the  products  of  fermentation  are  of  a  simple 
character  and  capable  of  being  readily  examined.  The  most 
important  of  these  conditions  is  the  supply  of  atmospheric 
oxygen,  because  the  organisms  by  which  tho  fermentative 
changes  are  effected  will  take  up  oxygen  during  tho  entire 
course  of  their  operations,  .nnd  it  is  therefore  necessary  that 
a  supply  of  this  gas  may  bo  secured  to  every  part  through- 
out the  entire  mass  of  the  water  containing  them.  At  first 
sight  this  might  appear  to  represent  a  great  practical  dilli- 
cnlty,  but  Mr.  Adeney  has  ingeniously  devised  a  simple  solu- 
tion. It  is,  of  course,  well  known  that  any  ordinary  pure 
water  contains  a  certain  limited  amount  of  dissolved  oxygen  ; 
by  diluting  tho  samjiles  of  polluted  water  with  varying  pro- 
portions  of  clean  water,  Mr.  Adeney  was  able  to  provide 
either  rolativoly  largo  or  small  proportions  of  dissolved  oxygen 
compared  with  the  quantity  of  organic  matter,  lie  was  thus 
able  to  form  a  scale  or  table,  beginning  with  a  solution  of 
one  part  of  polluted  water  to  ten  of  pure  water,  and  gradually 
ascending  to  a  solution  of  one  in  100.  Tho  estimation  of  tho 
osygen  which  remained  at  tho  conclusion  of  each  ex|>erimcnt 
showed  clearly  whether  the  supply  had  been  insufficient, 
Bufhcient,  or  more  than  sufficient.  In  cases  whore  the  dilu- 
tion with  clean  water  was  relatively  small,  and  the  supply  of 
oxygen  comparatively  limited,  it  was  found  at  the  conclusion 
of  tlie  experiment  that  tho  dissolved  oxygen  had  entirely 
disappeared.  This  disappearance  continued  until  a  solution 
of  a  certain  strength  was  reached,  when  it  was  found  that  a 
slight  trace  of  oxygen  remained,  showing  that  the  quantity 
consumed  was  almost  exactly  equal  to  tho  quantity  required; 
while  as  tho  solutions  wero  made  more  and  more  dilute,  a 
steadily-increasing  quantity  of  oxygen  was  found  and  esti- 
mated at  the  conclusion  of  e;ich  experiment.  Tho  gradations 
in  the  scale  are  remarkably  uniform — thoy  show  that  the 
quantity  of  oxygen  lost  is  in  proportion  to  tho  amoant  of 
organic  matter  in  tho  liquid,  and  they  also  bear  eloquent 
testimony  to  the  beauty  of  tho  apparatus  employed  and  tho 
care  bestowed  on  the  experiments  by  those  engaged  upon 
them.  During  bacteriolysis,  sido  by  side  with  the  disappear- 
ance of  tho  oxygen,  we  fiml  the  production  of  carbonic  acid 
(CO;).  The  quantity  of  this  gas  which  is  formed  will  depend 
upoii  the  strength  of  the  solution.  The  ammonia  was  also 
estimated,  and  it  was  then  found  that  bacteriolysis  was 
attended  by  the  formation  of  small  quantities  of  this  gas, 
while  during  nitrification  it  became  oxidised  into  nitric  acid, 
and  there  was  a  corresponding  decrease. 

LES.SONS    .\Nn    niFFlcCI.TIE-. 

There  is  ono  truth  that  has  been  made  abundantly  clear  by 
tho  experiments— namely,  that  healthy  bacterial  fermenta- 
tion  cannot  take  place  except  in  the  presence  of  a  sufficient 
quantity  of  dissolved  o.xygen.  In  the  absence  of  tho  neces- 
sary amount  of  this  gas  tho  fermentation  is  of  an  entirely 
different  character,  and  it  is  known  as  putrefactive  fermenta- 
tion. A  change  of  this  kind  is  accomjftnied  by  tho  formation 
of  sulphuretted  hydrogen  and  other  foul-smelling  gases, 
whereas  if  the  fermentation  bo  of  a  healthy  character  in  tho 
presence  of  oxygen  no  such  gases  are  formed  and  no  offen- 
sive odour  is  observable.  It  has  already  been  pointed  out 
that  there  are  two  stages  of  this  fermentation.  The  first — 
namely,  bacteriolysis  or  carbon  oxidation — takes  place  com- 
paratively quickly.  It  must  bo  complete  before  tho  second 
sta^o  can  be  commenced.  This  latter  process,  which  has 
been  named  nitrification  or  nitrogen  oxidation,  proceeds  com- 
paratively slowly.  It  is  at  this  time  that  the  nitrites  and  the 
nitrates  begin  to  form.  It  has  also  been  stated  that  the 
organisms  demand  a  supply  of  atmospheric  oxygen  during 
the  entire  course  of  their  operations.  Mr.  .\deney  has  shown 
that  the  number  of  volumes  of  oxygen  required  by  the 
organisms  for  nitrification  is  slightly  more  than  that  which 
is  required  for  bacteriolysis  ;  but  as  nitrification  proceeds  very 
much  more  slowly,  tho  liquid  will,  as  a  rule,  take  up  atmo- 
spheric oxygen  from  the  air  more  rapidly  than  the  organisms 
extract  it  from  the  liquid.  This  is  a  point  of  the  greatest 
possible  practical  importance  and  of  supreme  interest  in 
connection  with  tho  purification  of  our  rivers.  It  amonnts  to 
this  that  provided  we  can  insure  the  satisfactory  completion 
of  tho  first  stage  of  purification— namely,  bacteriolysis  at  (he 
works— the  second  stage  may  bo  allowed  to  complete  itself 
after  the  liquid  has  been  discharged  into  tho  watoroourse, 
provided  the  dilution  be  sufficient.  I'ntrcfactivo  fermenta- 
tion will  not  be  set  up.  because  the  river  water  will  yield  a 
sufficient  supply  of  oxygen  to  enable  the  organisms  to  carry 
out  successfully  tho  second  stage  of  purification. 

Here  then,  we  are  brought  at  once  face  to  face  with  a  com- 
pleto  solution  of  the  sewage  problem,  provided  wo  can  ensure 
an  adequate  supply  of  atmospheric  oxygon  to  the  whole  l>ody 
of  tho  liquid  under  ireiitment.  It  has  already  been  men- 
tioned  that  Mr.  Adeney  confined  his  researches  mainly  to 
matters  in  solution,  and  it  has  also  been  found  in  the  practi- 
cal application  of  his  methods  thai  far  bolter  results  can 
bo  secured  by  working  on  these  lines:  that  is  to  say, 
when  tho  removal  of  tho  suspended  matter  is  as  far  as  pos- 
sible effected  in  the  first  instance,  bolh  by  sedimentation  and 
precipitation,  and  the  bi.<logical  treatment  is  not  commenced 
until  :i  chirilied  elUuenl  lins  been  obtained.  If  this  course 
were  departed  from  the  ((nantity  of  oxygon  required  for  puri- 
fication would  bo  greatly  incroosed,  becnaso  the  organic 
matter  in  suspension  would  have  to  be  dealt  with  aa  well  as 
that  in  solution. 

Tho  real  practical   dilBcnlty  of  tho  proposed  system  of 
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purification  consisted  in  finding  a  simple  means  of  supplying 
a  sufficient  quantity  of,  oxygen  to  the  body  of  the  liquid 
under  treatment.  Mr.  Xdeney,  however,  has  found,  both 
throaeh  his  own  researches  and  from  those  of  other  scientists, 
that  mioro-organisms  hare  the  power  of  reducing  certain 
chemical  compounds  containing  oxygon  and  utilising  the 
oxygen  thus  obtained  for  their  own  life  processes.  It  has 
also  been  made  abundantly  clear  that  these  organisms  will 
not  effect  this  reduction  as  long  as  they  can  obtain  a  suffi- 
cient supply  of  dissolyed  oxygen  from  the  liquid  itself ;  this 
is  a  most  intereeting  and  valuable  fact. 

Mr.  Adeney  was  the  first  chemist  who  ever  suggested  that 
sewage  could  be  purified  through  the  action  of  micro-organ- 
isms by  adding  sufficient  quantities  of  nitrate  of  soda  to  tiie 
liquid.  The  amount  of  evidence  which  has  been  accumulated 
during  the  last  few  years  as  regards  tlie  value  of  this  treat- 
ment is  very  considerable  ;  it  lias  been  tested  on  a  large  and 
practical  scale,  with  the  most  encouraging  results.  The  quan- 
tity of  nitrate  of  soda  required  will  depend  upon  the  strength 
of  the  sewage;  but  it  need  never  bo  wasted,  because  the  organ- 
isms will  never  use  it  if  thoy  can  do  without  it.  In  practice  it 
has  been  found  that  the  quantities  required  are  so  small  that 
the  cost  of  treatment  is  very  moderate  indeed.  It  ia  true 
that  it  is  not  always  possible  to  retain  the  liquid  in  the  tanks 
until  the  second  stage  of  purification  has  been  completed, 
but  from  what  has  already  been  stated  it  will  be  seen  that 
nitrification  may  be  allowed  to  take  place  in  the  stream  or 
river  itself  without  the  smallest  risk  of  creating  a  nuisance 
or  otherwise  injuring  the  stream  in  any  way,  more  especially 
when  the  liquid  still  contains  some  nitrate  of  soda,  for  the 
nitrification  will  take  place  even  without  any  dilution. 

There  are  many  other  interesting  points  to  which  attention 
conld  be  directed,  did  time  permit,  such  as  the  appearance  in 
the  liquid  after  the  fermentation  is  complete  of  small  quanti- 
ties of  coloured  organic  matters,  perfectly  inocuous,  because 
they  have  passed  through  tlie  stage  of  fermentation,  and  re- 
sembling in  appearance  and  in  chemical  character  the  colour- 
ing matters  which  are  found  in  peaty  waters  and  in  cultivated 
Boils,  and  wliich  are  the  products  of  the  fermentation  of  or- 
ganic matter  of  a  vegetable  origin.  When  the  author  of  this 
paper  commenced  practical  experiments  in  sewage  purifica- 
tion under  the  advice  of  his  friend  and  colleague,  Mr.  Adenej-, 
clarification  was  effected  mainly  by  the  use  of  manganate  of 
soda.  The  value  of  compounds  of  manganese  as  agents  for 
sewage  purification  was  recognised  as  early  as  188S  by  Mr.  J. 
W.  Slater,  the  author  of  a  work  on  "  Sewage  Treatment  and 
Utilisation."  In  the  chapter  on  purification  Mr.  Slater  states 
that  "  Soluble  salts  of  manganese  are  G.xcellent  precipitants; 
not  only  do  they  carry  down  organic  substances  dissolved  as 
well  as  suspandod,  but  tliey  destroy  certain  impurities  by 
transferring  to  them  a  continual  supply  of  oxygen  from  the 
atmosphere  and  from  the  air  dissolved  in  the  water."  The 
objection  to  the  use  of  these  salts  of  manganese  lias  always 
been  their  relatively  great  cost.  Mr.  Adeney  has  surmounted 
this  difficulty,  in  addition  to  all  the  others  with  which  ho  has 
been  confronted.  By  utilising  the  waste  products,  rich  in 
manganese,  of  certain  iron  industries  he  has  been  able  to 
produce  a  precipitant  consisting  mainly  of  a  sulphate  of  man- 
ganese, which  contains  all  the  v.aluable  qualities  claimed  for 
manganese  compounds  as  sewage  precipitants,  while  at 
the  same  time  it  can  be  produced  at  a  very  cheap  rate. 
Clarification  can  thus  be  accomplished  under  the  best  condi- 
tions, both  as  regards  etticiency  and  economy. 

In  speaking  of  tlie  sludge  difficulty  Mr.  Kaye  Parry  added 
the  following  remarks ;  Some  of  the  most  modern  ex- 
ponents of  biological  treatment  are  trying  to  persuade  the 
public  that  under  proper  conditions  there  is  no  sludge.  It 
has  been  claimed  for  some  processes  that  the  organisms  eat 
up  all  the  sludge,  and  then  eat  each  other  up,  and  that  they 
eventually  disappear,  leaving  scarcely  a  trace  of  their  exist- 
ence behind  them.  A  friend  of  the  writer's  has  expressed 
his  regret  that  before  their  final  disappearance  they  could 
not  be  induced  to  drink  up  all  the  liquid  as  well  as  eating  np 
the  sludge,  and  than  for  once  anil  for  all  the  sewage  pi'oblem 
would  be  solved.  The  writer  confesses  himself  nn.able  to 
endorse  this  opinion  ;  he  does  not  believe  that  with  average 
town  sewage  you  can  have  sewage  works  without  sewage 
sludge.  Of  course  it  may  be  possible  to  reduce  the  quantity 
of  sludge  to  a  minimum,  but  the  day  is  far  distant  when  it 
will  disappear  altogether. 

But  to  return  to  Mr.  Adney'a  methods,  the  value  of  man- 
ganese compounds  as  precipitants  has  been  dwelt  upon,  but 
thoy  possess  in  addition  another  remarkable  quality,  which 
is  of  the  greatest  possible  [iractical  value  in  connection  with 
sewage  sludge.  This  sludge  when  it  contains  oxides  of 
manganese  derived  from  the  precijiilant  is  absolutely  in- 
odourous.  It  is  relatively  small  in  qiutitily,  und  it  can  be 
easily  air-dried  without  creating'  a  nuis.-inco.  even  in  the 
hottest  weather.  This  remarkable  quality  is  also  due  to  the 
action  of  the  micro-organisnie.  These  organisms  have  the 
power  of  taking  the  oxygen  from  the  higher  oxides  of  man- 
ganese and  reducing  them  to  mang.anous  carbonates.  Again, 
these  carbonates  havo  the  power  of  eating  np  oxygen  from 
the  air  and  returning  to  their  original  form.  They  act, 
therefore,  as  oxygen  carriers  for  the  niicro-oi'gani.sm8.  These 
organisms,  thus  suijplied  with  abundance  i;f  oxygen,  came 
on  the  process  of  fermentation  iu  the  sludge  under  the  most 
favourable  conditions,  as  thoy  do  in  liquid,  ko  that  no  putre« 
factiTe  fermentation  takes  place,  no  sulphuretted  hydrogen 


ia  formed,  no  odours  are  emitted,  and  no  nuisance  is  created. 
As  to  the  manurial  value  of  the  sludge,  that  remains  to  be 
proved,  but  while  not  wishing  to  exaggerate,  the  writer  is 
confident  that  this  sludge  will  be  more  easily  disposed  of 
and  command  a  better  price  than  any  natural  sewage  alndge 
which  has  been  hitherto  produced. 

Ill  conclusion  Mr.  Kay  Parry  said  :  Mr.  Adney's  method 
of  sewage  purification  may  be  briefly  summarised  in  the 
following  terms  :  (1)  Clarification  under  the  best  conditions 
by  the  use  of  a  precipitant,  at  once  the  most  effective  and 
economical  at  present  obtainable  ;  (2)  purification  of  the 
clarified  liquid  in  the  simplest  possible  way,  by  supplying  it 
with  a  sufficient  quantity  of  oxygen  through  the  agency  of 
nitrate  of  soda  ;  (3)  the  production  of  the  minimum  of  sludge, 
inodorous  and  incapable  of  creating  a  huisance.  The  writer 
desires,  however,  to  emphasise  the  scientific  value  of  Mr. 
.\deney's  researches  quite  apart  from  the  great  success  which 
has  attended  the  practical  application  of  liis  methods.  A 
flood  of  light  has  been  thrown  upon  the  whole  subject  of 
bacterial  fermentation  in  polluted  waters  by  his  labours,  and 
the  value  of  any  system  of  sewage  purification  can  be  tested 
by  the  touchstone  of  the  well-established  and  fully  proved 
scientific  truths  with  which  the  publications  abound.  It  is 
for  this  reason  that  the  writer  lias  been  bold  enough  to  adopt 
as  the  title  of  his  paper  "  The  True  Principles  of  Sewage 
Purification." 


Next  week  we  shall  give  the  two  remaining  papers  in  this 
section,  treating  of  filtration  through  coal  and  the  septic  tank 
system  respectively.  We  shall  also  give  a  report  of-  the  in- 
teresting discussion  elicited  by  the  series  of  papers  dealing 
with  different  aspects  of  the  sewage  disposal  question.  We 
also  hope  to  cover  the  work  of  the  remaining  section. 


THE  WATER  SUPPLY  OF  GENOA. 

The  Pall  Mull  Gu^clte  says:  We  quite  recently  called  atten- 
tion to  the  debentures  of  foreign  waterworks  as  a  desirable 
investment,  and  tabulated  some  of  those  which  would,  as  a 
safe  investment,  yield  a  good  return  to  investors  at  present 
prices.  Many  are  looking  for  investments  of  this  character, 
and  an  opportunity,  we  hear,  will  soon  be  offered  by  an  addi- 
tion to  the  list  of  first-class  waterworks  bonds.  The  long- 
talked-of  new  waterworks  for  the  city  of  Genoa  are  about  to 
be  carried  out  in  earnest.  That  this  is  a  most  valuable 
business  has  been  known  for  many  years  to  those  who  know 
anything  about  good  Continental  watenvorks,  but  it  is  much 
more  so  to-day  from  the  enormous  increase  of  tlie  well-to-do 
population,  who  are  daily  calling  out  for  a  sufficient  supply 
of  pure  water.  The  fact  that  Genoa  is  almost  as  much  an 
Knglish  city  as  an  Italian  one,  the  many  English  manu- 
factories and  warehouses  that  have  been  established  there, 
the  enormous  growth  in  her  shipping,  principally  English 
ships,  the  influx  of  English  and  Americans,  and  its  recent, 
for  an  European  city,  unprocedentedly  rapid  growth — there 
is  now  a  well-to-do  ijopulation  of  over  100,000  people  without 
a  public  supj^ly  of  water  at  all — shows  the  need  of  the  speedy 
completion  of  the  new  works  and  assures  a  sale  return  of 
interf^st  to  the  debenture  holders.  We  understand  that  the 
president  of  the  Hoyal  Indian  Engineering  College,  Cooper's 
Hill,  is  the  chairman  of  the  company.  He  is  a  host  in  him- 
self, being  a  practical  as  well  as  scientific  engineer,  having 
himself  designed  and  built  five  waterworks  in  India.  The 
works  arc  to  be  the  best  that  English  engineers  can  construct, 
and  have  been  desigiied  and  are  to  be  carried  out  by  Mr.  G. 
F.  Deacon,  of  Liveiijool  fame,  om'  best  waterworka  engineer, 
who  is,  we  believe,  to  be  the  engineer-in-chief. 


OLDHAM  SEWA6E  WORKS. 

OPENING  CEREMONY. 

The  new  3o\vage  works  at  Oldham,  which  have  been  erected 
at  a  cost  of  over  £2.'J0,000,  were  formally  opened  on  Thursday 
week  by  a  member  of  the  town  council,  Mr.  Dronsfield. 

In  a  longHpecch,  Aklorman  Noton,  chairman  of  the  Sewer- 
age Committee,  said  that  Oldham  had  within  it  over  70  miles 
of  sewers,  which  varied  iu  size  from  12  in.  to  tift.  at  the  out- 
fall works.  Their  depth  was  from  10  ft.  to  160  fr.  below  the 
hills,  the  average  depth  being  about  40ft.  The  town,  it  was 
pointed  out,  was  in  one  jiart  1,225  ft.  above  the  level  of  the 
se.a,  the  lowest  level  being  350  ft.  After  careful  considera- 
tion, Mr.  Noton  went  on,  the  committee  decided  to  use  con- 
crete only  ill  the  construciion  of  the  sewers.  Although  their 
previous  experience  showed  that  it  was  not  a  cheap  way  of 
making  tliem,  it  was  an  exceedingly  strong  one,  far  superior 
to  the  ordinary  method,  and  specially  adapted  for  their  re- 
quirements. Each  of  the  filters  at  the  works  held  120,000 
gallims  and  are  giving  every  satisfaction.  Their  constrac- 
tiou  is  very  simple,  and  the  cost  was  only  some  £600  per  acre. 
The  total  cost  of  the  works,  which  was  originally  estimated 
at  £200,000,  has  up  to  the  present  amounted  to  £203,(X)0, 
and  it  was  thought  that  another  £2,000  will  cover  the  cost  of 
all  remaining  to  bo  done. 

.\.t  the  conclusion  of  Alderman  Noton's  speech  the  visitors 
were  conducted  over  the  works  by  Mr.  Law,  ihe  engineer  for 
the  scheme. 
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XIV.— WATER    SUPPLY. 


In  his  paper  on  "  Electrical  Water-Levol  Reoorders  and 
their  ase  in  Connection  >vitli  Waterworks,"  read  at  the  last 
annual  meeting  of  the  British  Association  of  Waterworks 
fingineers,  Mr.  W.  Coles  Finch  inoori>oratod  in  tabalar  form 
the  replies  to  some  queries  Ilo  had  addressed  to  certain  towns 
for  information  on  points  of  practice  in  connection  with 
water  supply.  Owing  to  considerations  of  space  we  were 
unable  at  the  time  to  incorporate  the  information  k'^'B"  '" 
the  table  with  our  report  of  Mr.  Coles  Finch's  paper  in  our 
issue  i)f  AuRust  20th;  but,  although  the  information  was 
obtained  early  in  1895,  it  will  no  doubt  bo  found  both  inter- 
esting and  valuable  liy  many  of  our  readers,  and  for  this 
reason  we  have  decided  to  include  it  in  our  series  of  "  Com- 
imrativo  Ko]iorts."  The  points  on  which  Mr.  Coles  Finch 
iWiked  for  information  were  as  follows:  1,  Name  of  town  ;  2, 
population  supplied ;  3,  average  daily  consumption  for  all 
purposes ;  4,  average  daily  consumption  for  domestic  pur- 
poses; 5,  intermittent  or  constant  supply  ;  6,  system  adopted 
for  the  detection  of  waste  ;  7,  result  of  system  ;  8,  has  there 
been  any  diminution  in  the  quantity  of  water  from  your 
Boarce  consequent  on  the  drought  of  1893  ?  and,  9,  soiu-ce  of 
supply. 

.\BERDEEN. 

In  Aberdeen  the  number  of  persons  supplied  with  water 
is  132,000.  The  average  daily  consumption  for  all  purposes 
is  47  gallons  per  head,  and  for  domestic  purposes  tO  gallons 
per  head.  The  supply  is  constant,  and  Deacon's  waste-detect- 
ing meter  is  in  use  for  the  dciection  of  waste.  Seventy-nine 
of  these  meters  liavo  boon  purchased,  forty-nine  are  fixed, 
and  twenty-four  have  been  in  use  for  several  months.  In 
the  twenty-four  districts  tlio  consumption  while  these  meters 
hare  been  in  use  has  been  reduced  from  oO'l  to  28'3  gallons, 
and  the  waste  from  36  to  11'4  gallons  per  daj'j  or  a  saving  of 
1,150,000  gallons  per  day.  The  drought  of  1893  caused  a 
diminution  in  the  quantity  of  water  from  the  source,  and  a 
temporary  dam  had  to  be  made  across  the  river  below  the 
intake.  Notwithstanding  this  precaution,  had  the  drought 
lasted  one  week  longer  the  town  would  have  been-  put  on 
short  allowance.  The  soiu-cc  of  supply  is  the  river  Dee. 
BEDFORn. 

Tlie  number  of  persons  supplied  with  Avater  in  Bedford  is 
30,000.  The  average  daily  consumption  for  all  jjurposes  is 
26  gallons  per  head,  and  for  domestic  purposes  21  gallons  per 
head.  The  supply  is  intermittent,  it  being  turnc<l  on  only 
for  eighteen  hom's  each  day.  The  detection  of  waste  is 
effected  by  personal  inspection.  This  system  has  been  in  use 
without  intermission  since  ISfiJS.  Only  a  slight  diminution  in 
the  ([uantity  of  water  from  the  source  was  caused  by  the 
drought  of  1893 ;  but  it  is  now  as  good  as  before.  The  source 
of  supply  is  a  heading  in  the  rock. 

BAKNSLEY. 

The  population  supplied  with  water  in  this  town  is  75,000. 
The  average  daily  consumption  is,  for  all  purposes,  16i  gallons 
per  head,  and  for  domestic  purposes,  12^  gallons  per  liead. 
The  supply  is  constant.  The  means  employed  for  detecting 
any  waste  is  continual  testing  and  inspection.  Extra  super- 
vision by  this  systeni  has  resulted  in  the  consumption  being 
reduced  5  gallons  per  head.  There  has  been  a  diminution  in 
the  quantity  of  water  from  the  source  consequent  on  tlie 
drought  of  1893.  Tlie  supply  of  water  is  received  by  gravita- 
tion from  the  watershed  on  the  moors. 

HLAIKBIRN. 

Blackburn  has  a  total  population  of  125,000  persona  to  be 
supplied  with  water.  Twenty-four  gallons  per  head  is  the 
daily  average  consumption  for  all  ])urposcs,  and  18  gallons 
per  head  for  domestic  purposes.  The  supply  is  constant.  All 
waste  is  detected  by  means  of  Deacon's  waste-detecting 
meters.  Since  this  system  has  been  in  use  the  consumption 
has  been  reduced  from  28  to  24  gallons  per  head.  The 
drought  of  1893  did  not  affect  the  amount  of  water  received 
from  the  source.  The  water  is  snjjplied  from  a  gathering 
ground  of  O.fXX)  acres  at  the  forest  of  liowlaud. 

BRIGHTON. 

The  number  of  persons  to  bo  supplied  with  water  in  this 
town  is  150,000,  and  the  average  daily  consumption  for  all 
purposes  is  3.'?  gallons  per  head.  The  supply  is  almost  en- 
tirely constant.  The  system  adopted  for  the  deleclion  of 
waste  is  by  personal  inspection,  but  valves  arc  being  tixed  on 
the  mains  in  contemijlarion  of  adopting  Deacon's  meter 
system.  In  consequence  of  the  drought  of  1893  there  was  a 
very  small  diminution  in  the  quantity  of  water  from  the 
source.  The  supply  of  water  is  obtained  from  deep  wells  in 
the  chalk. 

nOLTON. 
In  this  town  there  are  2H-,000  persons  to  bo  supplied  with 
water.  The  average  daily  consumption  is  22'.39  gallons  per 
head  for  all  purposes, and  1574  gallons  per  head  for  domestic 
purposes.  Tho  supply  is  constant.  Deacon's  waste-detecting 
meter  is  at  present  in  use  for  the  detection  of  waste,  and  also 
a  system  of  personal  inspection.  This  has  resulted  in  the 
consumption  being  reduced  from  2828  to  2289  gallons  per 
head,     There  was  no  diminution  in  th»  Amount  of  water  r*- 


eeivod  from  the  source  consequent  upon  the  drought  of  1893. 
The  source  of  sujiply  is  a  gathering  ground  of  3,996  acres. 

BIBKENIIE.VD. 

Birkenhead  has  a  [jopulation  of  97,550  which  require  to  bo 
supplied  with  water.  For  all  purposes  the  average  daily  coa- 
sumption  is  2633  gallons  per  head,  and  for  domestic  pur|KiBea 
17'8ti.  The  supply  is  constant.  .Vll  waste  is  detected  by  the 
use  of  Deacon's  waste-detecting  meters.  A  reduction  in  the 
amount  consumed  of  from  25  to  15}  gallons  per  head  is  tho 
result  of  this  system  of  waste-detection.  Tho  amount  of  water 
from  tho  source  was  not  affected  by  t)ie  drought  of  1 893.  Th« 
supply  of  water  is  taken  from  deep  wells  in  the  rod  sandstone. 

CONWAY. 

The  number  of  persons  supjilied  with  water  in  this  town 
is  4,000,  and  the  average  daily  consumption  for  domestic  pur- 
poses is  30  gallons  per  head.  Xo  water  is  consumed  for  any 
other  purpose  besides  domestic  purposes,  as  there  is  no- 
mannfacturing  going  on  in  tho  town.  The  supply  is  con- 
stant. For  the  detection  of  waste  no  system  has  up  to  the 
present  been  adopted.  The  supply  of  water  is  obtained  by 
gravitation  from  lake  Cowlyd. 

CARLISLE. 
Tho  total  number  of  persons  supplied  with  water  iji  Carlisle 
is  43,000.  The  average  daily  consumijtion  for  all  purposes  is 
23"89  gallons  per  head,  and  for  domestic  purposes  17'62 
gallons  per  head.  Water  may  bo  obtained  at  all  times,  as  tho 
supply  is  constant.  All  waste  is  found  ont  by  means  of 
Deacon's  w.iste-detecting  meters.  Since  this  system  has  been 
in  use  the  total  consumption  lias  been  reduced  from  43  gallons 
to  23  gallons  per  Iiead.  The  drought  of  1893  did  not  affect 
the  quantity  of  water  from  the  source.  Tho  river  Eden  sup- 
plies all  tho  water  for  tlie  town. 

DCNDEE. 

In  Dundee  185,000  persons  are  in  receipt  of  water,  and  tho 
average  dail^'  consumption  for  all  purposes  amounts  to  48 
gallons  per  head.  The  amount  consumed  for  domestic  pur- 
poses only  is  not  knomi.  The  supply  is  constant.  The  de- 
tection of  waste  is  effected  by  means  of  personal  inspection. 
The  quantity  of  water  from  the  source  was  slightly  diminished 
in  censequonce  of  the  dronght  of  1893,  but  the  reservoirs  are 
now  quite  full.  The  source  of  supply  is  a  gathering  ground 
covering  334  square  miles. 

DARWEN. 

In  this  town  there  is  a  population  of  35,000  to  be  supplied 
with  water.  For  all  purposes  the  average  daily  consumption 
is  12  gallons  per  head,  while  for  domestic  purposes  only  it  is 
10  gallons  per  head.  The  supply  is  constant.  Deacon's 
waste-water  meters  arc  in  use  for  the  detection  of  waste. 
Since  they  have  been  adopted  the  consumption  has  been  re- 
duced from  22  to  12  gallons  per  head.  The  drought  of  1893 
did  not  cause  the  water  from  the  source  of  supply  to  bo 
diminished.  The  whole  of  the  supply  is  obtained  from  largo 
gathering  grounds,  tho  pressure  on  the  mains  being  170  lb. 

DOVEE. 
Tho  total  number  of  persons  supplied  with  water  in  this 
town  is  34,000.  Tho  average  daily  consumption  for  all  pnr- 
jioses  is  25  gallons  per  head,  and  for  domestic  purposes 
2224  gallons  per  head.  The  supply  is  constant.  The  detec- 
tion of  waste  is  effected  by  personal  inspection,  bnt  should  it 
be  found  necessary  to  nse  mechanical  means.  Deacon's  meter 
systeni  will  be  adopted.  There  was  no  diminution  in  the 
quantity  of  water  from  the  source  of  supply  consequent  on 
the  drought  of  1893.  Wells  went  rather  low  towards  tho  end 
of  each  day  during  September  and  October,  1893,  but  they 
regained  their  normal  level  during  the  night.  Tho  supply  of 
water  is  obtained  from  deep  wells  in  tho  chalk,  but  not  from 
boreholes. 

OKRBV. 

In  this  town  there  is  a  population  of  105,605  to  be  supplied 
with  water.  The  average  daily  consumption  is  2227  gallons 
per  head  for  all  purposes  and  1479  for  domestic  purposes. 
The  supply  is  constant.  Waste  detection  is  effected  in  some 
districts  by  the  use  of  waste-water  meters,  while  in  others 
personal  inspection  is  adopted  as  occasion  i-equires.  This 
system  has  up  to  the  present  i;iven  every  satisfation.  There 
was  a  slight  diminution  in  the  quantity  of  water  from 
tho  source  consequent  on  the  dronght  of  1893,  but  it  was  of 
only  a  ti'niporaiy  character.  The  sonrce  of  supply  is  chiefly 
springe,  collected  in  underground  filter  tuntiols. 
BASTINGS. 

There  is  a  population  of  52,000  to  bo  supplied  with  water 
in  tho  above  town.  The  average  daily  consumption  ia  16 
gallons  per  head,  both  for  all  purposes  and  domest ic  purposes. 
Tho  supply  is  intermittent.  Deacon's  waste-dutectiMg  meters 
are  in  use  to  find  out  any  waste.  These  have  only  Iniely  been 
introduced,  and  so  the  result  of  this  system  cannot  yet  bo 
ascertained.  In  conse(|uenco  of  the  drought  of  lt>y3  tbero 
was  a  serious  diminution  in  the  quantity  of  w.it*r  from  tho 
source  of  supply,  but  the  rain  in  1894  fully  replenished  the 
springs,  and  they  are  now  breaking.  The  source  of  supply  is 
deep  wells. 

LEICISIEB. 

In  this  coirn  there  ii  s  populfttion  o{  206,866  t«  l»e  suppUfd  ' 
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with  water.  The  average  daily  consumption  is  15  gallons  per 
head  for  all  purposes  and  12  gallons  per  head  for  domestic 
purposes.  The  supply  is  constant.  A  system  of  waste-de- 
tection has  been  adopted  in  this  town,  but  what  system  we 
are  not  informed.  The  result  of  this  system  is  that  the  con- 
sumption has  been  reduced  from  28  gallons  to  15  gallons  per 
head.  In  consequence  of  the  drought  of  1893  there  was  a 
large  diminution  iu  the  quantity  of  water  from  the  soui'ce 
of  supply,  and  the  town  almost  approached  a  water  famine. 
The  supply  of  water  for  the  town  is  taken  from  a  drainage 
area  of  7,240  acres. 

LEAMINGTON. 
In  Leamington  the  total  number  of  persons  supplied  with 
water  is  27,000,  and  the  average  daily  consumption  is  18 
gallons  per  head.  The  average  daily  consumption  for 
domestic  purposes  is  not  known,  but  the  consumption  for 
trade  purposes  is  very  small.  The  supply  is  constant.  Deacon's 
waste-detecting  meters  are  in  use  for  detecting  any  waste, 
and  the  use  of  these  meters  has  reduced  the  daily  consump- 
tion from  24  gallons  to  15  gallons  per  head.  In  consequence 
of  the  drought  of  1893  there  was  a  considerable  diminution 
in  the  quantity  of  water  from  the  source,  but  the  supply  is 
now  recovering.  Water  now  stands  higher  in  the  wells  (after 
eighteen  hours'  rest)  than  it  has  ever  done  before  during  the 
past  four  or  five  years — viz. ,2S  ft.  above  the  bottom — whereas 
in  1894  it  never  reached  above  27  ft.  The  source  of  supply  is 
large  wells  and  headings,  110  ft.  deep,  in  red  sandstone. 

LEEDS. 

The  total  number  of  persons  supplied  with  water  in 
Leeds  is  420,000.  The  amount  consumed  daily  for  all  pur- 
poses is  31'5  gallons  per  head,  and  for  domestic  purposes  20 
gallons  per  head.  The  detection  of  waste  is  effected  by 
house-to-house  inspection,  and  this  has  resulted  in  a  consider- 
able reduction  of  the  amount  consumed.  In  consequence  of 
the  drought  of  1893  the  supply  during  the  time  the  drought 
lasted,  was  restricted.  It  was  turned  off  at  night  from 
August  31  to  December  7,  1893.  The  source  of  supply  is  the 
Washburn  valley,  through  which  flows  the  river  Washburn. 

MANCHESTER. 

Manchester  has  a  total  number  of  1,000,000  persons  to  be 
supplied  with  water.  Tlie  average  daily  consumption  amounts 
to  24  gallons  per  head  for  all  purposes,  and  to  14  gallons  per 
head  for  domestic  purposes.  The  supply  is  constant.  The 
means  adopted  for  the  detection  of  waste  is  a  periodical  house- 
to-house  inspection.  This  system  proved  to  be  very  satisfac- 
tory, and  has  been  in  use  almost  from  the  time  when  the 
corporation  first  undertook  the  supply  (1851).  In  conse- 
quence of  the  drought  of  1893  the  supply  from  the  som-ce 
considerably  diminished,  and  it  had  to  be  curtailed.  The 
source  of  the  supply  is  the  Longdendale  valley. 

NEWPORT,    MON. 

In  this  town  there  is  a  total  number  of  62,000  persons  sup- 
plied with  water.  Twenty. one  gallons  per  head  is  the  average 
daily  consumption  for  all  purposes,  and  14  gallons  per  head 
for  domestic  purposes.  The  supply  is  constant.  All  waste 
is  found  out  by  means  of  Deacon's  waste-detecting  meter. 
Since  this  system  has  been  iu  use  the  daily  consumption  has 
been  reduced  from  40  to  21  gallons  per  head.  The  drought 
of  1893  did  not  in  the  least  effect  the  quantity  of  water  from 
the  source.  Tho  supply  is  obtained  from  springs  and  from 
the  rainfall. 

OLDHAM. 

In  this  town  there  ia  a  total  number  of  210,000  persons  to 
be  supplied  with  water.  The  average  amount  consumed 
daily  is  about  18^  gallons  per  head  for  all  pm-poses  and  about 
13  gallons  per  head  for  domestic  purposes.  The  supply  is 
constant.  The  detection  of  waste  is  effected  by  personal  in- 
spection during  both  night  and  day.  This  system  has  re- 
sulted in  less  waste  being  registered,  but  as  to  what  extent  it 
is  not  definitely  known.  There  was  no  diminution  in  the 
quantity  of  water  from  the  soui'ce  consequent  on  the  drought 
of  1893.  The  source  of  the  supply  is  large  impounding  reser- 
voirs. 

PLYMOUTH. 

The  borough  of  Plymouth  has  a  population  of  93,000  to  be 
supplied  with  water.  The  average  daily  consumption  is  42'5 
gallons  per  head  for  all  purposes  and  25  gallons  per  head  for 
domestic  purposes.  The  supply  is  constant.  Twenty  Deacon's 
meters  and  thirty  Siemens'  meters  are  in  use  to  find  out 
the  waste,  but  the  former  are  preferred.  This  system  has 
resulted  in  the  consumption  being  reduced  from  58  gallons 
per  headiu  1891  to  425 gallons  per  head  in  1894.  Xo  dWinu- 
tion  in  the  quantity  of  water  from  the  source  occurred  through 
the  drought  of  1893.  The  source  of  supply  is  a  gathering 
ground  of  4,885  acres. 

KIPON. 

There  are  8,000  persons  supplied  with  water  in  Ripon,  and 
the  average  daily  consumption  amounts  to  almost  28  gallons 
per  head  for  all  purposes.  The  average  consumption  for 
domestic  purposes  is  not  known.  The  sujiply  is  constaTU. 
The  detection  of  waste  is  effected  by  iho  manager  and  an 
assistant  inspecting  the  mains  with  a  sounding  rod  at  night. 
The  result  of  this  system  cannot  bo  ascerlained.  as  no  calcula- 
tion has  been  made  with  respect  to  tho  quantity  saved.  The 
drought  of  1893  caused  a  slight  diminution  in  tiio  quantity  of 
water  from  the  source,  but  an  agreement  was  made  with  a 
landowner  to  run  another  stream  into  the  reservoir.  The 
•source  of  supply  is  i^  large  gathering  ground  covering  700  acres. 


READING. 
In  this  town  there  is  a  total  population  of  67,657  persona 
supplied  with  water,  and  the  average  daily  consumption 
amounts  to  30  gallons  per  head  for  all  purposes.  The  town 
is  divided  into  four  districts,  and  the  daily  averni:  i  consump- 
tion for  domestic  purposes  is  9,  12i,  14  and  17  gallons  re- 
spectively in  each  district.  The  supply  is  constant.  House- 
to-house  inspection  is  the  system  adopted  for  the  detection 
of  waste.  This  system  has  been  the  means  of  reducing  the 
consumption  from  45  to  50  gallons  per  head  to  25  to  30  gallons 
per  head.  In  1893  to  September,  1894,  there  was  a  consider- 
able diminution  in  the  quantity  of  water  from  the  source, 
consequent  on  the  drought.  Upwards  of  6,000,COO  gallons 
are  used  annually  for  sewer  flushing,  and  there  are  also 
14,642  cisterns  to  water-closets  connected  with  the  supply. 
The  source  of  supply  is  the  river  Kennett. 

SOUTn.lMPT0X. 

There  is  a  total  of  69,000  persons  supplied  with  water  in 
this  town.  The  average  daily  consumption  for  all  purposes 
is  35  gallons  per  head,  and  for  domestic  purposes  28  gallons 
per  head.  The  supply  is  constant.  All  waste  is  detected 
by  means  of  Deacon's  waste-detecting  meters.  Since  this 
system  has  been  in  use  the  consumption  has  been  reduced 
from  61  to  35  gallons  per  head.  The  drought  of  1893  had  no 
effect  on  the  quantity  of  water  from  the  source.  The  source 
of  supply  is  wells  and  galleries  in  the  chalk. 

.SOCTHWARK  AND  VAUXHALL. 

In  this  district  there  are  871,665  persons  supplied  with 
water.  The  average  amount  consumed  daily  is  33'49  gallons 
per  head  for  all  purposes,  and  2878  for  domestic  purposes. 
Eighty-six  per  cent,  of  the  population  receive  a  constant 
supply,  and  the  rest  intermittently.  Deacon's  waste-detect- 
ing meters  are  employed  for  the  purpose  of  detecting  any 
waste.  This  system  has  enabled  a  constant  supply  to  be 
turned  on  with  practically  the  same  quantity  as  was 
formerly  required  for  an  intermittent  supply.  No  diminu- 
tion in  the  Cjuantity  of  water  from  the  source  occurred  in 
consequence  of  the  drought  of  1893.  The  source  of  supply 
is  the  river  Thames  at  Hampton. 

STROOD,  (ROCHESTER). 

In  this  town  there  is  a  total  number  of  12,000  persons  sup- 
plied with  water.  On  the  high  service  the  daily  average 
consumption  amounts  to  about  19  gallons  per  head  for  all 
purposes,  and  17'58  for  domestic  purposes;  while  on  the 
low  service  it  amounts  to  about  28  gallons  per  head  for  all 
purposes,  and  24'24  for  domestic  purposes.  The  supply  is 
constant.  The  detection  of  waste  is  effected  by  house-to- 
house  inspection  during  the  day,  and  by  the  sounding  of  stop- 
cocks at  night.  Tho  system  has  resulted  in  the  consumption 
being  reduced  from  36  to  17'58  gallons  per  head  on  the  high 
service  and  from  25  to  24'24  gallons  per  head  on  the  low 
service.  The  drought  of  1893  caused  a  diminution  in  the 
quantity  of  water  from  the  source.  The  water  level  in  the 
well  fell  2  ft.  6  in.,  but  it  is  now  recovering.  The  source  of 
supply  is  wells  and  headings  in  the  chalk. 


LEICESTER  NEW  ART  AND  TECHNICAL  SCHOOLS. 


A  handsome  pile  of  buildings,  erected  by  the  Leicester 
Corporation,  at  a  cost  of  £40,000,  for  the  purposes  of  an  ar  t 
and  technical  school,  were  opened  on  the  5th  inst.  by  the 
Bishop  of  Lontlon.  Hitherto  the  art  and  technical  schools  in 
the  town  have  been  quite  distinct  institutions,  but  it  was 
decided  by  a  bold  and  comprehensive  scheme  to  incorporate 
tlicni  in  one  building,  with  full  and  adequate  appliances. 
An  admirable  site  was  secured  near  Leicester  Castle.  It  ex- 
tends to  nearly  ^  acre,  and  the  main  frontage  is  220  ft.,  with 
an  elevation  of  four  storeys.  The  structure  is  of  red  briok, 
with  Portland  stone  dressings,  and  has  been  designed  by 
Messrs.  Everard  &  Pick,  architects,  Leicester.  Two  of  the 
floors  are  devoted  to  technical  instruction  in  hosiery  and 
boot  and  shoe  manufacture,  with  a  full  complement  of  all 
kinds  of  old  and  now  machinery  showing  the  development 
of  the  jDrocesses  of  manufacture,  engineering,  plumbing,  dye- 
ing, painting,  &c.  The  two  upper  floors,  which  comprise 
the  school  of  arts,  have  been  fitted  up  at  a  heav}-  outlay, 
and  the  local  efforts  have  been  seconded  by  the  authorities  of 
South  Kensington,  who  have  f^iven  cases  and  lent  a  wide 
variety  of  objects  of  art  for  the  benefit  of  the  .students.  The 
ait  school  has  also  been  enriched  by  the  Art  Dcpaitments  of 
France,  who  have  provided  casts  and  other  art  objects  from 
the  Mns^e  du  Trocadfe-o,  Paris.  The  large  casts  of  screens, 
figures,  stalls,  &c.,  were  brought  to  Leicester  in  sections,  and 
rebuilt  in  the  school  by  Italian  artists.  A  portion  of  the  roof 
of  the  bnilding  is  flat,  and  on  this  a  conservatory  has  been 
erected  for  plant-life  studies. 


The  Purchase  of  the  Crystal  Palace.— The  suggestion 

made  sonio  time  linck  by  the  Camlx'rwoll  Vestry,  that  the 
Crystal  Palace  sliouM  bo  acquii'cd  for  the  public  as  a  nation.al 
memorial  of  thu  diamond  jubilee,  has  met  with  so  much 
favour  among  the  local  authorities  of  London  that  a  confer- 
ence is  to  be  held  early  in  November.  Each  of  the  metro- 
politan vestries  and  local  boards  have  been  invited  to  send 
three  delegates. 


OCTOBEE  13,  1897.] 
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STOCKPORT. 


The  borough  sarveyor  of  Stockport,  Mr.  Jnhn  Aikinson,  re- 
cently presented  his  seventh  niinnal  repurt  to  tlio  town 
council.  It  appears  tliat  since  the  ye.ar  1H21  the  population 
has  more  than  trebled  itself ;  in  that  year  it  wa.s  21,72lj.  By 
the  addition  in  1831  of  a  part  of  Heatou  N'orrisandBrinning- 
ton  and  tho  hamlets  of  Kdgeley  and  Brinksway  to  the 
borough  the  numbers  rose  to  about  43,000;  in  1881  they 
stood  at  59,553;  and  in  1891,70,203.  At  tho  present  time 
the  population  is  estimated  at  78,858.  Tho  rateable  value  of 
the  town  is  £281,9(52  ;  the  general  district,  borough,  improve- 
ment and  poor  rates  amount  to  -ts.  8d.  in  £1.  Tho  estimated 
number  of  inhabited  houses  is  17,534.  The  area  of  the 
borough  is  now  2,2(X)  acres;  the  density  of  population  is  35'7 
per  acre;  the  death  rate  for  1896  was  206  pcrl.OtKJ.  An 
average  number  of  45  persons  live  in  each  house,  and  tlio 
average  rateable  value  per  head  of  the  population  is  £3  ]  Is.  (id. 

There  are  five  parks  and  recreation  grounds  in  the  towp, 
the  whole  having  a  total  area  of  over  62  acres ;  Vernon  Park, 
the  largest,  covers  21  acres.  In  the  latter  is  a  lake  of  2i'ft. 
in  depth  which  has  latelv  been  reconstructed  at  a  cost  of 
£212.  From  March.  1895,  to  March,  1897, -440 plans  of  dwelling 
houses  have  been  approved.  The  length  of  new  streets  and 
passages  opened  out  this  year  is  about  half  a  mile.  The  total 
length  of  private  streets  is  22^  miles.  There  are  now  1.885 
lamps  erected  and  kept  lighted  within  the  borough,  1,770  of 
these  having  one  jet,  91  two  jets,  14  three  jets,  and  10  in- 
candescent with  one  jet  each.  As  54  miles  of  public  high- 
ways and  about  12  miles  of  private  streets  and  roads  are  pro- 
vided for,  the  averaj.'e  distance  apart  throughout  the  entire 
borough  is  about  62  yards.  Within  recent  years,  however, 
the  lamps  have  been  placed  at  an  average  distance  of  40  yards. 
The  cost  of  the  lamp  li.ved  averages  about  £4  10s.  A  charge 
of  £2  15s.  3d.  per  lamp  per  annum  is  made  by  the  Gas  Com- 
mittee for  lighting,  cleaning  and  maintenance. 

For  the  purposes  of  street  improvements  and  bridges  six 
loans  have  been  obtained.  Thev  were  as  follows  :  £23,220, 
£24,500,  £15,000.  £10,685,  £40,192  and  £95,160,  particulars 
having  been  given  in  previous  reports,  with  the  exception  of 
the  last-mentioned  report,  which  included  £2,016  for  the 
erection  of  a  weights  and  measures  oflice  and  boundary  wall 
in  Castle-yard,  £1,992  for  the  erection  of  a  police  parade- 
room,  and  £3,000  for  public  baths  purposes,  £45,000  for  the 
construction  of  a  main  intercepting  sewer  and  outfall  works, 
and  £36,000  for  the  carrying  out  of  extensions  to  the  gas- 
works.    The  inquiry  was  hold  in  April  and  May  last. 

More  than  2,000  square  yards  of  land  have  been  ailded  to 
the  public  highways  of  the  town  by  the  execution  of  ftreet 
improvements.  The  following,  which  gives  the  cost  of  works 
carried  out,  is  contained  in  tlio  report  of  the  Highways  and 
Sewers  Committee  :  Repairing  highways  (main  roads)  £3,467  ; 
repairing  highways  (ordinary  roads),  £7,680 ;  public  sewer- 
age works,  £1,469;  proportion  of  maintenance  of  depots  and 
stations,  £616;  cleansing,  flushing  and  ventilating  public 
sewers,  £238;  new  plant,  tools,  repairs  and  renewals,  £279; 
rent,  rates,  taxes,  stationery,  Ac,  £472  ;  proportion  of  oflicers' 
vpages,  £608;  paving  opposite  placesof  wor^ihip,  f  70;  asphalte 
paving  in  private  streets,  £548 ;  private  streets  to  be  paid 
for  as  highways,  £2,122.  Thus  the  total  cost  cost  of  these 
works  anujunted  to  about  £17,600.  The  expenditure  on 
private  streets  works  was  £5,724 ;  restoration  after  the  lay- 
ing of  gas  and  water  mains,  £167  ;  works  for  other  com- 
mittees, £2,534;  and  private  drainage  and  other  miscellane- 
ous works,  £910.  Total,  £9,330.  The  whole  of  these  works— 
I.e.,  public  and  private — show  that  a  total  sum  of  about 
£26,900  was  expended  during  the  year  ended  31st  March, 
1897.  In  March,  1896,  the  corporation  had  under  their  con- 
trol over  53  miles  of  roads.  During  this  year  some  5  furlongs 
were  added.  Of  these  roads  8  miles  4  furlongs  30  yards  aro 
classed  as  "  main,"  the  remainder,  45  miles  6  furlongs  199 
yards,  being  ordinary  highways.  There  were  22  miles  5  fur- 
longs 110  yards  of  private  streets  maintainable  by  property 
owners  in  March,  1896,  but  this  year  4  furlongs  havo  been 
added,  making  23  miles  1  furlong  110  yards.  Four  furlongs 
191  yards  of  these  streets  havo  been  declared  highways 
daring  the  year,  however,  so  that  tho  total  length  of  private 
streets  stands  at  22  miles  4  furlongs  139  yards.  Altogether 
there  are  nearly  77  miles  of  roads  in  the  borough. 

Twenty-three  other  streets  and  ])assages  havo  also  been 
completed  and  the  cost  (less  asphalte  pavement)  apportioned 
upon  the  jn-operty  owners.  Length,  1  mile  2  furlongs  167 
yards.  Cost  to  owners,  £5,724.  Th«  average  cost  per  lineal 
yard  of  frontage  to  owners  amounts  to  about  42s.,  but  as  the 
value  of  grouting  paving  with  boiling  pitch  is  defrayed  by 
tho  corporation,  the  total  per  yard  of  frontage  e<|uals  45a,  6d., 
and  the  full  value  of  the  works  executed  amounts  to  £6,273, 
after  adding  £548,  cost  of  asphalting  pavemenls.  The  average 
cost  per  lineal  yard  of  frontage  for  paving,  <ic.,  passages  9  ft. 
wide  amounts  to  about  lis.  3d.  In  the  construction  of  foot- 
paths tho  materials  generally  used  ore  fine  machine-faced 
Haslingdon  flags  and  5-in.  edgings;  for  carriageways,  best 
Haslingden  setts,  racked  with  limestone  chippings  and  groutod 
with  boiling  pitch.  At  the  end  of  tho  year  under  review 
there   were   twenty-two  streets  and   passages   in    progresa, 


having  a  ic.t;il  length  of  1  mile  2^  furlongs,  lu  carriageways 
the  pavements  aro  principally  composed  of  Laucashiro  and 
Derbyshire  grit  setts,  with  Welsh  and  Ualbcuttie  granite  in 
places  on  tiio  im{^>ortant  thoroughfares  and  main  roads.  Uf 
macadamised  main  roads  in  the  borongh  there  ore  2  miles 
1  furlong  178  yards,  of  ordinary  highways  there  are  3  miles 
6  furlongs  111  yards.  The  total  length  of  macadamised  roads 
is  therefore  6  miles  and  69  yards.  There  aro  only  a  few 
small  sections  of  boulder  ]>aving  on  the  public  highways  in 
tho  borough,  altogether  amounting  to  about  0,968  yards  in 
length  anil  8,777  superficial  yards  in  area.  Particulars  of 
materials  used  for  pavements  in  new  streets  are  very  similar 
to  those  used  in  connection  with  private  street  works,  except 
that  best  Barns  flags  are  more  extensively  used,  and  that 
Dalbeattie  granite  setts  are  used  for  paving  important 
thoroughfares.  Both  carriageways  and  footways  in  streetd 
on  the  town's  books  aro  gradually  beinf;  paved  with  a  better 
class  of  material. 

The  principle  of  assisting  the  ventilation  of  the  sewage 
system  of  the  town  (originally  designed  to  be  supplied  with 
fresh  air  through  surface  gratings  only),  by  the  erection  of 
tall  shaft  ventilators  at  the  upper  extremities  of  the  various 
sewers,  has  been  continued,  and  the  absence  of  complaint  as 
to  sewer  gas  rising  into  the  atmosphere  at  the  surface  of  the 
street  or  other  places  in  the  districts  already  provided  with 
shafts  seems  to  be  evidence  that  their  provision  is  of  con- 
siderable benefit.  Nino  6-in.  by  4-in.  ventilating  shafts  havo 
been  erected  since  March,  1896,  making  a  total  of  seventy-one 
shafts  erected  in  various  parts  of  the  borough.  Two  auto- 
matic flushing  tanks  (each  with  a  capacity  of  600  gallons) 
havo  been  built.  There  are  now  eight  of  these  tanks,  with  a 
total  capacity  of  4,650  gallons.  The  tanks  aro  not  used  in 
rainy  seasons.  The  intercepting  sewage  scheme,  which  is  being 
carried  out  under  the  direction  of  Mr.  A.  M.  Fowler,  engineer, 
is  now  approaching  completion.  The  intercepting  sewers 
and  storm  overflows  have  been  laid  tlrroughout  tho  valleys  of 
the  town,  and  but  for  several  minor  works,  are  complete. 
The  borough  surveyor  is  now  engaged  upon  a  scheme  of  sub- 
sidiary sewerage.  Plans  and  sections  are  in  course  of  pre- 
paration for  the  reversion  of  the  drainage  from  the  river  of 
the  properties  lying  between  the  new  intercepting  sewers 
and  the  river.  These  subsidiary  sewers  are  necessary,  owing 
to  the  great  depths  at  which  the  new  intercepting  sewer  has 
been  laid. 

On  account  of  tho  insufiBcient  accommodation  for  the 
officiiils  at  the  infections  diseases  hospital,  Mr.  Atkinson  was 
instructed  to  ])repare  plans  and  designs  for  the  erection  of  a 
new  administrative  block,  and  these  having  been  approved, 
the  contract  for  the  work  was  let  to  Messrs.  W.  C.  Broad- 
hnrst  &  Co.,  of  Stockport,  for  the  amount  of  £2.270.  The 
building  is  set  back  19  ft.  from  the  street  line,  covers  an  area 
of  282  square  yards,  and  is  two  storeys  in  height.  The  ground 
plan  shows  vestibule  entrance  with  front  and  back  doors, 
matron's-room,  dining,  nurses'  day-room,  waiting-room;  com- 
mittee-room, housemaids'  kitchen,  and  gentlemen's  lavatory 
and  water-closet,  a  main  corridor  6  ft.  wide,  with  doors  on 
each  side  to  the  rooms  above  mentioned,  and  a  back  corridor 
leading  to  tho  present  administrative  block  and  also  to  the 
fever  pavilions.  This  floor  has  been  built  on  a  level  with  all 
other  floors  of  the  hospital.  The  bed-room  floor  plan  shows 
matron's  bed-room  and  seven  nurses'  bed-rooms,  bath-room, 
linen  store-room,  and  ladies'  lavatory  and  water-closet.  The 
building  has  been  designed  in  the  Gothic  style  and  in  character 
with  tho  remaining  portion  of  the  hospital,  carried  out  in  the 
Accringtou  stock  bricks  with  stone  dressings.  Special  atten- 
tion in  designing  has  been  given  to  the  finish  of  the  inside  to 
meet  sanitary  requirements,  the  woodwork  being  wrought 
l)iteh  jiino  varnished,  the  floors  to  tho  corridors  on  ground 
floor  and  all  hivatorios  and  water-closets  finished  with  black 
and  white  smooth  tiles  laid  on  a  concrete  floor.  The  lavatories 
and  water-closets  have  been  set  apart  from  tho  main  building, 
tho  corridors  leading  to  the  same  being  cut  off  by  cross 
ventilation,  tho  walls  to  the  lavatories  and  closets  being  lined 
with  white  glazed  bricks  from  tho  floor  to  ceiling  height,  tho 
soil  pipes  fixed  outside  and  also  all  plumbing  joints.  Tho 
drains  havo  been  laid  to  regular  gradients,  cemont  jointed, 
with  intercepting  traps  au.l  ventilating  shiifts.  These  will 
insure  oflicient  ventilation  and  provide  n  circulation  of  fresh 
air  through  the  whole  of  the  drains. 


The  Proposed  Improvements  to  the  Mersey  Docks.— 

Although  no  delinitf  inlV)niuition  i«  yei  obtiiii.al.Ie  an  to  de- 
tails of  the  great  schomo  of  dock  improvement  which  has  for 
aomo  time  past  occupied  tho  attention  of  the  Mersey  Dock 
Board,  it  isstated  that  an  outlay  of  something  like  £4,0a),000 
is  involved  in  the  scheiiu'.  Amongst  the  works  in  con- 
tomplation  is  the  modernising  of  tho  whole  central  docks, 
so  as  to  enable  them  to  bo  utilised  at  :dl  states  of  tho  tide  by 
vessels  of  the  largest  draught,  also  the  provision  of  extended 
quay  space.  A  new  dci-p-wntcr  dock  will  probably  be  con- 
structcd  ou  tho  Birkenhead  side. 
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FILTER-PRESSES  FOR  SEWAGE  SLUDGE.     II. 


This  week  %re  roticlnde  Mr.  Croll's  instructive  paper,  autl 
also  give  a  report  of  the  discussion  wliich  it  elicited. 

The  folloTving  is  the  method  of  ivorkinc;  the  plant :  The 
slvidge  is  raised  from  the  reservoir  to  tjie  mixing  tanks  by  the 
lift  pnmps.  A  proportion  of  lime,  varying  from  3i  to  5  per 
cent,  to  the  ton  of  pressed  cake,  is  slaked  in  the  lime  mi.xer 
and  mn  into  the  mixing  t.inks.  A  jet  of  air  from  the  single- 
acting  air  pump  is  admitted  at  the  liottom  of  the  tank,  and 
the  action  of  the  air  jjassing  upwards  thoroughly  mixes  the 
lime  and  sludge  together.  If  it  is  desired  to  utilise  the  force 
pump  system,  a  valve  is  opened,  and  tlie  limed  sludge  is  con- 
veyed through  a  4-in.  pipe  to  the  force  pump,  by  -n-hich  it  is 
forced  direct  into  the  presses.  When  it  is  desired  to  utilise 
the  air-pressure  system  the  sludge  is  raised  to  the  mixing 
tanks  and  limed  in  the  same  manner  as  for  the  other  system, 
and  conveyed  through  a  6-iu.  pipe  to  either  of  the  rams. 
When  the  ram  is  charged  and  the  necessary  valves  adjusted, 
compressed  air  from  the  storage  vessel  is  admitted  to  the  top, 
and  the  mass  is  forced  up  the  dip  pipe  into  the  filter-press. 
Each  ram  when  full  contains  a  sufticient  quantity  of  wet 
sludge  to  charge  one  press.  While  one  is  under  pressure  the 
other  is  charged  and  got  ready  to  follow  on.  Wlien  another 
press  is  ready  for  charging  the  air  communication  between 
the  storage  vessel  and  the  rams  is  cut  off,  and  the  air  in  the 
ram  under  pressure  is  admitted  through  a  by-pass  to  the  ram 
containing  the  fresh  charge.  The  empty  press  is  then  opened 
and  filled  with  sludge,  forced  up  by  the  pressure  of  the  waste 
air  from  the  first  ram.  Thus  a  coueiderable  saving  of  com- 
pressed air  is  effected,  as  the  whole  of  the  air  must  be  allowed 
to  escape  before  the  ram  can  be  again  charged  with  sludge. 
The  filtrate  from  the  presses  is  collected  in  troughs  and  con- 
veyed back  to  the  untreated  sewage  chamljcr,  and  the  pressed 
cake  from  the  presses  is  droppetl  into  tip  waggons  on  rails 
underneath.  Each  waggon  is  made  to  contain  1  ton  of  cake. 
The  air-pressing  system  is  usually  employed,  the  force  pump 
being  retained  as  a  stand-by  or  reserve. 

Before  the  air-pressing  system  was  ado])ted  the  breaking 
of  a  plate  was  of  frequent  occurrence,  aiid  maintenance  be- 
came a  somewhat  heavy  item.  Although  the  sludge  was 
screened  before  being  forced  into  the  press,  the  feed  passages 
occasionally  became  choked,  and  if  at  the  same  time  one  of 
the  pnmp  suction  valves  was  hung  np  the  whole  of  the  power 
from  the  two  steam  cylinders  would  be  transmitted  to  the 
one  plunger,  and  an  unsteady  rise  in  pressure  occurred, 
resulting  in  the  breaking  of  the  plate.  Since  the  adoption  of 
the  air  system  no  fracture  has  occurred.  When  the  force 
pump  is  employed  one  of  the  air  forcing  rams  is  usually  em- 
ployed as  a  cushion  vessel.  Experiments  having  been  made 
with  different  qualities  of  filter  cloth,  it  was  found  that  the 
cheaper  and  thinner  sorts  answered  as  well  as  the  better 
class,  so  far  as  filtering  was  concerned,  but  were  worn  out 
much  quicker.  Tanned  canvas  and  copperized  canvas  were 
also  tried.  These  lasted  slightly  longer  than  untreated  cloth 
of  the  same  quality,  but  not  sutBciently  long  to  compensate 
for  the  extra  cost.  As  a  result  of  these  experiments  a  stout 
jnte  canvas  is  now  employed.  This  material  wears  until  the 
fibres  become  so  matted  together  as  to  prevent  the  escape  of 
the  filtrate.  Cocoa  matting  has  also  been  tried,  but  the 
plates  are  unsuited  for  that  material.  Experiments  have 
also  been  made  with  different  kinds  of  lime  for  pressing. 
Greystone  lime  was  found  to  be  the  best  for  the  purpose,  and 
is  now  used  in  lump  form,  the  pneumatic  lime  mixers  render- 
ing the  use  of  ground  lime,  with  its  extra  cost  for  grinding, 
nnnocessarj'.  Trials  of  the  air-pressing  and  the  direct  forcing 
system  have  recently  been  made,  and  the  results  are  given  in 
the  following  table  :  — 


1.  Cubic  feet  of  wet  sludge 

2.  Pre.'^aed  cake 

3.  Water  expressed         

4.  Total  revolutions     No. 

5.  Average  revolutions  per  minute 

6.  Average  mean  pressure     .         

7.  Average  pressure  in  presses  lb. per  sq.in. 

8.  Indicated      horse  -  power     of     eteam 

cylinders 

9.  Time  iu  hours 


By  Air 

Compressor. 

Sis  pres.-ies. 

20  1  97. 

By  Force 
Pump. 
Three  presses. 
291,97. 

T.    C.    Q.  LB 

r.     C.    «.  LB. 

13.)     7    2  11 

76    9     1     1 

29    3    3    4 

15    6    3    6 

101    3    3     7 

61     3     1  23 

«,67-l 
72- 17 

27,481 
43-97 

26-512 

17-292 

76-3 

67-60 

11-70 

2-00 

10 

10 

(Labour  same  in  both  cases.) 
It  will  be  observed  thai;  the  trial  of  the  air-iirossing  system 
was  made  with  si^  presses  in  operation,  and  the  direct  forcing 
system  with  thi-ee  presses,  so  that  for  a  comparison  of  the 
two  results  the  figures  of  the  direct  forcing  system  must  be 
doubled.  Tho  lesident  population  of  the  district  draining  to 
these  works  is  50,0(X)  (in  the  summer  months  this  is  much  in- 
creased), and  (he  average  quantity  of  sewage  is  from  4-0  to 
45  gallons  per  head  per  diem,  or  a  total  of  fi-om  14,000,000 
to  16,000,000  gallons  per  week,  exclusive  of  storm  water. 
Prom  this  the  wet  sludge  obt.-iined  is  appro.\inialely  02")  tons, 
which  is  reduced  to  from  110  lo  120  tons  c.f  lu-essed  cake, 
according  to  the  time  of  year.  To  accomplish  this  the  press- 
ing plant  is  in  operation  five  days  of  ten  hours  each  per  week. 
The  approximate  cost  at  present  per  ton  of  pressed  cake  is 


as  follows:   Laljour,  lOd. ;  lime,  9d. ;  cloths,  4d. ;  coal,  oil,  Ac, 
3d. ;  total,  2s.  2d. 

IiI.SCUSSION. 

The  Cii.MKMAN  said  the  paper  was  valuable  as  containing  a 
complete  description  of  the  system  at  Richmond.  Many  towns 
were  similai-ly  placed,  no  land  being  available ;  in  which  case 
precipitation  must  be  resorted  to,  and  sludge  resulted.  As  to 
avoiding  the  difficulty,  there  were  very  few  towns  where  the 
sewage  could  be  borne  away  to  sea  as  in  tho  case  of  London 
to  Barking  and  Crossness. 

Mr.  ScHONiiYDEH  said  that  in  the  sj'stem  of  sludge-pressing 
the  author  had  so  well  described  there  were  two  metliods  of 
forcing  the  sludge  into  presses.  One  was  the  system  of  pump- 
ing the  sludge  direct  into  the  presses,  and  that  was  no  doubt 
the  most  economical  method,  as  shown  by  the  details  recorded 
at  the  end  of  the  paper.  There  was  a  difference  of  more  than 
two  to  one.  But  certain  difficulties  encountered  in  pumping 
seemed  to  have  been  met  since  the  introduction  of  the  air- 
pressing  system  for  example:  the  making  of  a  false  stroke  and 
the  breaking  of  plates.  But  he  could  not  see  why  these 
things  should  happen,  even  with  the  direct  pumping  system, 
or  why  the  plates  could  not  be  strong  enough  to  resist  the 
necessary  pressure.  It  should  be  quite  possible  for  a  pro- 
perly-designed system  to  avoid  breakages  of  that  kind.  It 
was  n(.it  a  difiicult  matter  to  provide  relief  valves.  There  was 
no  greater  difficulty  with  sludge  than  with  steam.  No  such 
difficulties  were  encountered  with  the  air-pressure  system,  but 
it  was  an  expensive  system  to  compress  air  and  force  it 
thi-ough.  In  the  first  line  of  the  table  the  calculation  per 
cubic  foot  of  sludge  should  be  left  out.  Sludge  should  be 
given  according  to  weight;  cubic  measurement  was  a  mistake. 
He  would  suggest  to  the  makers  of  the  sludge  presses,  as  a 
better  way  of  forcing  the  sludge  in,  to  apply  hydraulic  pres- 
sure, which  would  do  away  entirely  with  valves,  and  would 
save  time,  expense  and  labour  and  do  the  work  quickly. 
Large  towns  would  find  it  cheajaer  in  the  long  run  to  have  the 
most  perfect  system  available.  He  would  like  to  know  how 
the  pipes  were  perforated.  He  did  not  see  the  information  in 
the  paper. 

Mr.  George  Cihtterton  said  that  tho  last  speaker  had 
mentioned  that  the  principal  discussion  would  be  the  relative 
merits  of  the  two  systems  of  forcing  the  sludge  into  the 
presses.  He  doubted  if  Mr.  Schonheyder  was  correct  in 
assuming  that  there  was  so  great  an  economy  in  the  system 
of  direct  forcing.  The  total  cost  per  ton  of  pressed  cake 
was  given  as  2s.  2d.,  inchiding  labour,  lime,  cloths,  coal  and 
oil.  Of  those,  coal,  oil,  &c.,  were  put  down  at  3d.,  and  that 
was  the  only  point  in  regard  to  which  economy  occurred.  It 
was  not  very  much.  It  had  always  struck  him  that  direct- 
acting  hydraulic  pressure  would  be  the  best  way  of  dealing 
with  the  question.  Ten  years  ago  he  had  specified  in  a  cer- 
tain work  that  that  was  to  be  done.  The  work  was  under- 
taken by  well-known  sludge  press  makers,  and  they  decided 
to  carry  it  out  in  the  way  he  had  determined.  But  after  the 
works  had  been  erected  they  begged  to  be  allowed  to  sub- 
stitute compressed  air.  Direct  pressure  was  not  satisfactory, 
on  account  of  the  breaking  of  the  plates.  Compressed  air 
was  adopted,  and  they  had  never  been  in  trouble  since.  In 
fact,  for  one  place  where  there  was  direct  pressure  there 
were  fifty  or  100  where  compressed  air  was  employed.  He 
would  say  generally  with  regard  to  tho  subject  that  no  one, 
except  those  intinuitely  connected  with  sewage  works,  knew 
the  value  of  those  sludge  presses.  He  would  go  further.  The 
chairman  said  that  where  there  was  not  sufficient  land  to  deal 
with  the  wet  sludge  they  were  bound  to  adopt  sludge  press- 
ing. But  tho  places  where  there  was  sufficient  land  to  deal 
■with  wet  sludge  were  very  few  and  far  between.  The  area 
required  was  too  enormous,  and,  indeed,  wet  sludge  on  land, 
no  matter  how  carefully  dealt  with,  was  an  abominable  stink- 
ing nni.sauce.  There  were  many  places  in  the  neighbourhood 
of  Loudon  where  there  were  residences  close  to  sewage 
works,  and  if  they  reverted  to  the  old  processes  of  evapora- 
tion they  would  have  actions  brought  against  them  in  a  very 
short  time.  Even  for  small  places  sludge  pressing  was  abso- 
lutely necessary.  The  paper  was  of  value  as  giving  the 
latest  details  and  improvements  made  from  time  to  time. 
The  table  at  tho  end  was  of  very  great  value,  and  he  had 
one  fault  only.  He  should  like  to  see  results  given  extend- 
ing over  a  week.  The  chaii-man  had  said  in  his  opening  re- 
nuirks  that  sludge  pressing  was  almost  uni\cr3n1,  vei-y  few 
places  having  the  advantages  of  London.  He  was  carrying 
out  tlii^  drainage  of  Dublin,  where,  of  course  the  question  of 
sludge  pressing  diil  not  jirise.  They  had,  no  doubt,  noticed 
certain  circulars  going  the  round  of  the  newspajiers,  saying 
that  certain  processes  would  require  no  chemical  precipitation 
and  no  sludge  pressing,  because  there  would  be  no  sludge.  If 
that  came  true  it  would  be  a  bad  day  for  sindge  press  manu- 
facturers; but  he  would  not  advise  them  to  discontinue  the 
nuikiug  of  the  presses  juft  yet.  He  wished  the  gentlemen 
responsible  for  I  lie  new  systems  would  give  a  reliable  example 
of  their  working  before  insfiriug  paragi'aphs  in  semi-scientific 
newspapers.     In  connection  with  certain  works  he  was  now 
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substituting  now  machinery  for  niacliinery  put  in  some  years 
ago,  and  ho  could  not  but  wonder  whether  the  now  machinery 
would  a  few  yeara  henca  have  to  bo  supplemented  in  tlio 
same  way. 

Mr.  MEtLtss  said  tlio  autlior's  paper  wag  that  of  a  practical 
man.  He  (Mr.  Molliss)  liad  biHiii  one  of  tlie  first  to  put  down 
sludge-pressing  machinery,  and  believed  it  would  continue  to 
bo  required.  No  sewage  works  should  be  without  sludge- 
pressing  machinery,  though  it  was  occasionally  left  out  on 
economical  grounds.  At  Richmond  they  had  had  opportuni- 
ties of  testing  the  system  of  direct  forcing  of  the  sludge  into 
the  press  and  also  the  compressed  air.  A  few  more  particu- 
lars of  the  former  system  wcmld  be  valiuible.  lie  would  also 
like  some  more  information  in  regard  to  tlio  cloths,  tho 
number  of  which  increased  the  cost.  For  example,  some  in- 
formation as  to  tho  length  of  time  the  clotlis  last  would  be 
interesting.  If  j)lants  on  the  two  systems  were  working  side 
by  side,  it  would  bo  very  interesting  to  know  the  results. 

Mr.  Kairi.ev  (Richmond)  said  Mr.  Croll's  paper  was  prac- 
tical and  e.\;tremely  valuable.  He  quite  agreed  with  Mr. 
Chatterton  and  Mr.  Molliss  that,  though  they  heard  of  works 
without  chemicals  and  sludge  pressing,  the  latter  had  a  good 
many  years  to  run.  In  regard  to  the  direct  pumping  system, 
it  was  well  known  that  manufacturers  experienced  the 
greatest  difficalty  in  gottiug  plates  strong  enough  to  resist 
the  necessary  pressure.  As  Mr.  CroU  said,  since  tho  now 
machinery  was  put  down — a  great  many  of  the  details  having 
been  designed  by  Mr.  CroU  himself — (liey  had  not  spent  (id. 
in  renewing  plates.  Previously  it  had  been  a  very  serious 
item  of  expense.  The  direct  pumping  system  must  be  the 
more  economical ;  but  when  they  came  to  the  time  involved, 
it  had  not  a  chance  with  the  pneumatic  system.  In  some 
places  steam  h.ad  been  substituted  for  compressed  air,  but  he 
was  assured  thero  had  been  no  saving  of  time. 

Mr.  R.  E.  Minot.KTON,  referring  to  the  table,  said  it  would 
be  o.xceodiugly  interesting  if  tlio  author  could  .amplify  it  by 
making  a  balance-sheet  of  tho  cost.  The  cost  of  renewing 
tho  broken  plates  as  compared  with  the  horse-jjower  was  not 
put  in.  It  would  be  interesting  to  know  where  the  enormous 
loss  in  efficiency  occurred.  The  efficiency  of  one  process  as 
compared  to  the  other  was  as  tlireo  to  one.  In  tho  one  case 
about  8'S  tons  of  water  were  expressed  per  indicated  horse- 
power ;  in  tho  other  about  23  5  tons.  He  did  not  know  why 
the  pneumatic  arrangement  sliould  show  such  an  inefficiency. 
Perhajis  there  was  something  wrong  which  the  author  could 
rectify. 

Mr.  Dawson  (Leyton)  said  that  at  Leyton  they  had  had  no  diffi- 
culty in  connection  with  the  bre.akingof  jilatos.  H  e  had  been  told 
they  could  get  £1  a  ton  for  tins  sludge  aiul  had  increased  the 
pressing.  They  had  turned  out  thousands  of  tons,  but  had 
never  sold  a  ton.  As  the  cost  of  removing  the  pressed  sludge 
amounted  to  £400,  he  advised  his  council  to  have  a  destructor, 
and  now  they  burned  all  tlie  sludge  with  the  house  refuse, 
turning  out  a  very  fair  clinker.  lie  did  not  know  a  single 
place  where  sludge  was  of  any  value. 

Mr.  Hanssen  said  he  was  one  of  those  who  were  inclined 
to  believe  that  sludge  would  now  be  done  away  with.  At 
Sutton  Mr.  Dibdin's  system  had  worked  thoroughly  and  suc- 
cessfully. There  was  no  sludge  to  deal  with,  and  no  smell  in 
the  filtering  material.  As  to  tho  question  of  hydraulic  or  air 
pressure,  the  plant  of  a  hj-draulic  pressure  system  did  not 
seem  to  work  satisfactorily.  Engineers  who  had  no  exjieri- 
ence  of  sludge  had  no  idea  of  the  difficulties  encountered. 
As  to  pumping  sewago  over  land,  it  was  all  very  well  so  long 
as  the  sewago  was  highly  diluted,  but  with  thick  sewage  the 
difficulties  were  tery  great.  He  had  used  Shone's  sewago 
ejectors  with  advantage.  There  was  one  thing  to  which  ho 
wished  to  refer.  An  air  compressor  was  sometimes  spoken 
of  as  a  pump,  but  he  though!  it  should  always  be  spoken  of 
as  a  compressor.  An  air  pump  was  part  of  a  steam  engine  used 
to  produce  a  vacuum — a  vacuum  pump  in  fact.  An  air  com- 
pressor was  a  dift'orent  thing  altogether.  Why  tiot  call  it  an 
air  compressor  always.  It  was  confusing  to  forget  tho  dis- 
tinction. 

Mr.  ScHONliEYDER,  referring  to  the  point  raised  by  Mr. 
Middloton  as  to  loss  of  efficiency  with  the  pneunuitic  system, 
said  the  loss  in  employing  compressed  air  was  always  very 
groat.  It  would  seem  that,  without  doubt,  if  compressed  air 
was  to  bo  employed  it  must  bi'  paid  for.  Perhaps  the  ques- 
tion of  repairs  might  put  the  balance  on  tho  other  side. 

Mr.  T.  \V.  Baker,  in  the  course  of  a  letter  read  by  the 
honorary  secretary,  said  tho  greater  tho  quantity  of  limo 
used  the  smaller  tho  manurial  value  of  the  sludge.  At 
Glasgow  tho  sludge  was  of  value.  At  Leyton  and  elsewhere 
burning  had  to  bo  resorted  to.  At  Ileidey,  by  means  of  the 
Kee\'es  system,  tlio  high  manurial  value  of  sludge  had  been 
shown.  Something  else  than  lime  was  required  in  using 
sludge  presses  if  any  manurial  value  was  to  be  obtained. 

Mr.  CROi.r,,  in  the  course  of  his  reply,  said  he  could  not 
give  Mr.  Schonhoydor  the  information  he  asked  for  olT-hnnd. 
It  would  be  noticed  that  in  the  paper  tho  air  compressor  had 
generally  been  spoken  of  as  such.  The  air  pump  referreil  to 
was  used  for  mising  the  sludge  and  limo  together.  With 
regard  to  tho  question  of  twenty-four  hours,  wlien  lime  was 
dispensed  with  in  order  to  increase  the  manurial  value  the 
Bladge  would  not  cako   unless  kept  in  tho  press  for  that  time. 


POLLUTION  OF  THE  RIVER  LEA. 


On  Wednesday,  at  tho  Hackney  Town  Hall,  a  conferenco  of 
mombors  of  Parliament,  members  of  the  London  and  Essex 
County  Councils,  and  representatives  of  the  local  authorities 
on  the  bunks  of  the  river  Lea,  was  held  toconsider  what  steps 
should  be  adopted  to  prevent  the  continued  pollution  of  the 
river  Lea  in  tho  metropolitan  district.  .Mr.  Henry  HuUand 
(Hackney)  presided.  l)r.  King  Warrj',  medicjil  ollicor  for 
Hackney,  said  he  attribatcd  tho  greater  part  of  tho  pollution 
of  the  river  in  tho  Hackney  district  to  tho  olBuont  of  the 
sewage  of  Leyton  and  Walthanistow,  which  was  discharged 
into  tho  river  near  the  "White  Hart"  on  Hackney  marshes. 
He  did  not  deny  that  there  might  bo  jsjllutions  higher  up. 
Ho  especially  mcntiouud  the  .Mosoll  river  at  Tottenham,  iho 
sewage  works  in  the  same  district,  and  other  places  even 
above  tho  intakes  of  tho  Kast  London  Waterworks  Company. 
In  reply  to  questions,  tho  doctor  said  that  the  sjimples  which 
had  been  analysed  at  tho  instance  of  tho  Hackney  Vestry  had 
been  taken  at  tho  spot  where  tlio  water  from  tho  sewage  <>( 
Leyton  and  Walthanistow  was  discharged  into  tho  river. 
Tlie  chairman  explained  that  Hackney  could  only  take 
samples  in  tho  Hackney  district.  Dr.  Alexander,  medical 
officer  of  the  Poplar  l)istri<-t  Hoard  of  Works,  said  that  in  his 
district  the  sewage  from  Wcit  Ham  was  turned  into  tlie  river 
in  a  more  or  less  crude  state.  It  was  the  back  rivers  which 
were  most  jjoUuted ;  but  tho  result  was  that  the  Lea  itself 
was  in  a  disgraceful  condition.  His  own  opinion  was  that 
the  river  wa-s  in  a  horrible  state.  Mr.  Leo  Taylor,  public 
analyst  of  Hackney,  said  that  the  water  was  undoubtedly 
badly  polluted.  Such  ])ollution  was  a  positive  danger  to 
public  health.  Mr.  Pearce,  chairman  of  the  Main  IJraiuago 
Committee  of  the  London  County  Council,  said  that  West 
Ham  sent  into  the  river  8,000,0(K)  gallons  of  diluted  sewago 
daily.  During  the  discussion  which  followed  it  was  suggested 
that  tho  London  County  Council  should  take  charge  of  the 
sewago  of  the  whole  district,  and  some  sjieakers  iiressed  for 
a  (lovernmcnt  imiuiry.  \  resolution  was  agreed  to  urging 
that  an  inquiry  should  be  undertaken  by  tho  Government. 
Sir  Andrew  Scoble  promised  to  head  a  deputation  to  Mr. 
Chaplin  on  tho  subject. 


THE  BOUNDARY  STREET  SCHEME. 

Two  more  blocks  of  buildings  are  about  to  be  commenced 
on  the  Boundary-street  scheme  of  the  London  County 
Council.  The  new  weights  and  measures  station,  which  is 
approaching  completion,  occupies  a  very  prominent  position 
in  tho  road  leading  down  from  High-street,  Shoreditch, 
straight  to  tho  central  raised  garden.  Tho  building  itself  is 
a  piotiiresqne  and  interesting  one,  and  forms  a  very  effective 
embellishment  of  tho  broad  avenue  leading  down  into  the 
heart  of  the  now  estate.  The  council  are  about  to  plant  the 
broad  thoroughfares  with  trees  ;  a  wise  plan  if  care  is  taken 
that  they  do  not  grow  so  large  iia  to  darken  tho  rooms. 
Tenders  have  been  received  for  setting  up  a  band-stand  on  tho 
summit  of  the  terraced  garden  and  for  building  tho  flights  of 
stejjs  loading  up  to  it.  There  is  a  further  largo  amount  of 
work  for  which  plans  have  long  been  ready,  but  which  tho 
comuiittee  have  delayed  for  further  consideration.  Since 
this  scheme  was  originally  drawn  up  thero  has  been  a  con- 
siderable rise  in  tho  juice  of  labour  and  material,  and  tho 
committee  are  now  revising  their  calculations.  The  trans- 
formation thus  far  effected  in  this  locality  is  marvellous. 
What  was,  perhaps,  the  vilest  rookery  in  all  London  has  bo- 
come  one  of  the  brightest  and  ploasantest  of  working-class 
neighbourhoods.  It  is  a  splendid  object  lesson,  a  model  for 
imitation  all  over  London. 


Paris. — The  estimated  cost  of  the  now  horticnltural  build- 
ings which  are  being  constructed  for  the  municipality,  is 
nearly  3,000,000  fr.ancs,  or  £12."),000.     The  architect  for  the 

work  is  Mr.  Pormige. 

The  Cyclist  and  the  Highway  Surveyor,— A  novel  casc  of 

a  cyclist  suoing  a  surveyor  lor  having  bad  loads  is  likely  to 
come  on  at  Cannock.  A  printer  named  Lunt  was  summoned 
for  riding  a  bicycle  on  tho  footpath.  He  pleaded  that  owing 
to  mining  operations  the  roads  wore  unsafe  for  cyclists,  and 
asked  the  magistrates  to  inspect  them.  Tho  clerk  advised 
that  defendant's  only  remedy  was  to  indict  the  snrveynrof 
the  highways,  a  course  which  defondaiit  said  hu  would  take. 
In  the  meantime  the  case  stands  adjourned  unlil  tho  scone 
with  tho  surveyor  takes  place. 

A  How  Material.— Mr.  Joseph  T.  S?.ek,  of  63  and  iH  Chan- 
cel ylane.  Londuii,  W.C.  has  invented  a  now  ]ilaslic  substniuv, 
which  he  calls  "  I'hrah/ii.  "  It  is  a  composition  intended  for 
flooring,  roofing,  pavingyards  and  footpaths,  wall  decorations, 
strong-i'ooms  and  the  like.  As  a  wall  covering  or  floor  it  is, 
from  a  hygionio  and  sauitsuy  standpoint,  claimed  to  bo 
superior  lo  any  material  hitherto  introduced.  It  can  bo 
made  in  any  colour,  and  in  twenl>  -four  to  forty-eight  hours 
after  being  laid  down  it  sets  to  the  hardness  of  stone  or  hard 
wood.  It  can  be  used  for  covering  wood,  stone,  gloss,  iron, 
lie,  both  under  cover  and  in  tho  open  air.  For  samples  ami 
full  particulars  apply  to  the  inventor. 
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riie  Editor  ioill  he  pleased  to  answer  any  qit^stions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  should  Ib addressed  to  "  Tlie  Lato Editor," at  the  Officss  of 


The  StJRVETon.  Where  possiUe,  copies  of  local  Acts  or  docu- 
ments referred  to  should  he  enclosed.  All  explanatory  diagrams 
must  be  dratnn  and  lettered  in  black  inl;  only. 


Bv-Laws:  "New  BtiLDiNc."— The  question  of  what  Is  ;i 
"  new  building"  is  a  question  of  fact  "to  be  left  to  tile  dis- 
cretion of  each  judge  to  decide  for  himself"  (Per  Coleridge, 
C.J.,  in  James  v.  Wyvill,  51  L.T.  [N.S.],  237).  It  cannot  be 
said  that  all  the  reijorted  case.5  on  the  point  are  quite  con- 
sistent with  one  another,  or  that  any  general  rule  can  be  de- 
duced from  them  as  to  what  does  or  what  does  not  constitute 
a  new  building.  Thus  in  the  recent  case  of  Ilfracomhc  Urhan 
District  Council  v.  Copeland  (Ilfracombe  Petty  Sessions,  20th 
September)  both  sides  quoted  precedents  in  support  of  their 
opposing  contentions.  The  structure  in  debate  was  of  a  tem- 
porary character,  and  was  constructed  of  wood  and  canvas, 
without  foundations,  and  about  8  ft.  or  9  ft.  in  height.  The 
middle  part  was  used  as  a  stage,  ,and  on  cither  side  wei-e 
dressing-rooms.  After  hearing  the  evidence  of  Mr.  O.  M. 
Prouse,  surveyor,  and  the  arguments  of  the  advocates  on  both 
sides,  and  viewing  the  erection,  the  majority  of  the  bench 
were  of  opinion  that  it  was  not  a  "  building "  within  the 
meaning  of  the  Public  Health  Acts.  The  summons  against 
the  owner  for  infringing  the  by-laws — requiring  plans  of  new 
buildings  to  be  submitted — was  therefore  dismissed. 


Locomotives  Act,  1865  :  Highways  anr  Locomotives 
(Amendment)  Act,  1878  :  Steam  Roller. — Is  a  steam  roller 
a  " locomotive "  within  the  meaning  of  these  Acts?  The 
definition  in  the  latter  Act  does  not  throw  much  light  on  the 
question,  merely  stating  that  "'locomotive'  means  a  loco- 
motive propelled  by  steam  or  other  than  animal  jjower."  We 
believe  it  has  hitherto  been  generally  assumed  that  a  steam 
roller  comes  within  the  category  of  a  locomotive.  But 
although  it  has  been  decided  that  a  steam  tricycle  is  a  loco- 
motive (Parhyns  v.  Priest,  7  Q.B.D.,  313),  and  that  a  steam 
tram-car,  used  by  virtue  of  statutory  powers,  is  not  {Bell  v. 
StocTcton  Steam  Tramways  Company,  51  J.P.,  804),  the  point 
does  not  seem  to  have  been  authoritatively  decided  with  re- 
gard to  a  roller.  In  a  recent  case  at  the  Chard  Petty  Sessions, 
in  which  Messrs.  Eddison  ^  Be  Mattos  were  summoned  for 
(kiving  a  locomotive  on  the  highway  without  having  throe 
persons  in  charge  of  it,  it  appeared  that  the  alleged  "  loco- 
motive "  was  a  steam  roller,  the  defendants  being  large  steam 
roller  contractors.  In  defence  they  argued  that  when  these 
statutes  were  passed  steam  rollers  were  not  manufactured, 
and  that,  therefore,  the  legislature  could  not  have  intended 
them  to  be  affected  by  the  Acts.  We  are  not  sure  whether 
this  is  a  very  sound  argument,  and  certainly  their  further 
assertion  that  it  was  their  practice  to  send  out  these  rollers 
in  charge  of  two  men  only  cannot  be  so  described.  How- 
ever, the  magistrates,  after  a  lengthy  discussion,  gave  it  as 
their  opinion  that  a  steam  roller  is  not  a  locomotive,  and  dis- 
missed the  summons. 


Public  Health  Act,  1875,  sec.  91,  suu-sec.  7:  Allegro 
Nuisance  feom  Smoke. — In  the  recent  case  of  Llandrindod 
Wells  Vrhan  District  Council  v.  Walters  (Penybont  Police 
Court)  the  magistrates  had  to  come  to  a  conclusion  upon 
somewhat  conflicting  evidence.  The  defendant,  a  hotel 
proprietor,  was  summoned  under  the  above  section  for 
an  alleged  nuisance  arising  from  smoke  from  the  chimney  of 
an  engine  house  used  for  the  purpose  of  electric  lighting. 
According  to  the  evidence  of  Mr.  James  Hurst,  surveyor  and 
inspector  to  the  council,  the  chimney  in  question  on  niimerous 
occasions  emitted  dense  black  smoke,  which  blow  into  the 
neighbouring  houses,  lodging  soot  on  the  windows.  He  con- 
sidered this  smoke  worse  than  that  from  any  other  public 
building  in  the  town.  In  cross-examination  he  admitted  that 
On  one  of  the  occasions  of  his  seeing  the  smoke  the  medical 
officer  accompanied  him.  Mr.  Elijah  Helm,  secretary  of  the 
Manchester  Chamber  of  Commerce,  spoke  to  having  seen 
dense  volumes  of  smoko  issuing  from  the  chimney  nearly 
everyday  during  his  stay  at  Llandrindod  from  .July  31st  to 
August  20th  .and  declared  that  he  had  had  to  close  his  bed-room 
window  of  a  night  in  consequence  of  the  fumes.  He  had 
written  to  the  council  calling  their  attention  to  the  m.atter. 
Other  visitors  and  residents  having  given  similar  evidence, 
the  defendant's  advocate  addressed  the  l)enoh,  alleging  that 
the  proceedings  were  prouqjted  by  motives  of  rivalry — the 
majority  of  members  of  tlio  council  being  lodging  house 
keepers — and  the  defendant  being  .a  new-comei-,  having  only 
been  in  Llandrindod  a  twelvemontli.  Ho  also  commented  on 
the  fact  that  tho  council  h.ad  not  called  their  medical  officer 
as  a  witness  in  support  of  their  case,  and  that  no  i>roceeding8 
had  been  instituted  against  the  owners  of  certain  bakeries 
and  a  mortar  mill  which  heassertedemitled  more  smoke  tlian 
came  from  the  defendant's  premises,  in  support  of  det'end- 
ant'.f  case,  Mr.  Marks,  a.j.c  e.,  engineer  to  the  urban  authority 


of  Llandudno,  was  called.  Ho  stated  that  the  smoke  from 
defendant's  chimney  was  not  dense  black  smoke,  and  was  not 
a  nnisance,  there  being  merely  a  slight  cloud  of  yellowish 
smoke,  which  was  dispersed  before  it  got  across  the  road.  A 
gate  in  the  vicinity  of  the  engine  house  and  a  corrugated-iron 
roof  about  -I  yards  from  tho  chimney  were  remarkably  clean. 
The  smoke  from  the  town  installation  was  ten  times  as  much 
as  th.it  from  defendant's  chimney.  He  was  staying  at  de- 
fendant's hotel,  and  was  not  sensible  of  any  smoke  there  at 
all.  In  cross-e.'tamination  he  admitted  that  if  slack  was  used 
it  would  probably  give  off  black  smoke,  and  that  he  knew 
nothing  about  the  engine  between  July  28th  and  August  15th. 
Mr.  J.  C.  Howell,  electrical  engineer,  and  Mr.  S.  G.  Lewis, 
engineer,  gave  corroborative  evidence,  and  the  stoker  said  he 
always  used  ocean  steam  coal  except  on  three  or  four  occa- 
sions when  there  w.as  a  difficulty  in  procuring  it.  The  latter 
in'crosg-examination  admitted  that  thick  black  smoke  came 
from  the  chimney  when  he  put  a  shovel  of  coal  on  the  fire. 
He  stoked  every  nine  or  ten  minutes,  and  the  smoke  dispersed 
under  three  minutes.  The  chairman  said  that  in  the  absence 
of  medical  evidence,  and  considering  the  expert  evidence, 
the  beuch  were  unanimously  of  opinion  that  there  had  been 
no  nuisance.     The  summons  was  therefore  dismissed. 


Work  Ordered  by  Sanitary  Inspector  :  Liability  of 
Owner  to  Builder. — What  we  cannot  but  regard  as  .a  most 
extr.aordinary  decision  is  reported  as  having  been  given  in 
the  City  of  Loudon  Court  (Clarke  v.  Loudon,  IQth  September), 
It  appears  that  the  plaintiff,  a  builder,  did  certain  work  at 
premises  in  the  City  of  London  belonging  to  the  defendant. 
the  order  for  the  work  iu  question  having  been  given,  not  by 
the  plaintiff'  (who,  indeed,  knew  nothing  whatever  about  the 
matter  until  the  action  was  brought),  but  by  the  sanitary  in- 
spector. The  learned  judge  is  reported  to  have  made  use  of 
the  following  observations  :  "  If  a  sanitary  inspector  required 
work  done  a  builder  was  bound  to  do  it.  Under  the  Sanitary 
Acts  a  landlord  was  li.able  for  such  work,  although  he  did 
not  give  any  order.  Mr.  Gathercole,  the  sanitary  inspector, 
said  the  work  was  done  on  his  verbal  order.  He  had  not  to 
serve  the  landlord  with  written  notice.  Mr.  Aldous  (de- 
fendant's .advocate)  contended  that  without  a  written  notice 
the  statute  had  not  been  complied  with.  Ho  (the  learned 
jndgo)  could  not  hold  that.  The  defendant  could  not  get  out 
of  it.  There  must  be  judgment  for  the  amount  claimed,  with 
costs."  The  report  is  somewhat  meagre  as  to  the  facts,  and 
the  nature  of  the  work  done  is  not  stated,  but  we  have  yet  to 
learn  that,  extensive  as  are  the  powers  conferred  upon  local 
authorities,  they  include  the  power  of  making  a  contract  be- 
tween an  owner  and  a  third  party  with  regard  to  any  work 
whatsoever.  The  only  shadow  of  pretext  for  such  a  conten- 
tion that  we  can  discover  is  a  clause  in  sec.  41,  sub-sec.  1 ,  of 
the  Public  Health  (London)  Act,  1891.  The  section  is 
headed  "Penalty  on  persons  improperly  making  or  altering 
water-closets,  &c."  Sub-sec.  1  deals  with  the  cases  of  water- 
closets,  &c.,  not  according  to  tho  by-laws  ai5d  discontinuance 
of  water  supply,  and  as  an  alternative  to  pen.alties  it  provides 
that  the  sanitary  authority  (after  notice  to  the  owner  to  do 
the  work  required,  and  on  his  default)  "  may  enter  the 
premises  and  cause  the  work  to  be  dene,  and  tho  expenses 
thereof  shall  be  paid  by  the  person  who  lias  so  offended." 
Sub-!cc.  2  deals  M'ith  water-closets,  &c.,  "  in  bad  order  or 
coudition,''  &o.,  and  contains  a  similar  provision,  oxcojit  that 
the  words  there  used  are  "may  enter  on  tho  premises  and 
execute  the  works,  and  the  expenses  incurred  by  them  in  so 
doing  shall  bo  paid  to  theui  by  the  owner  or  occnpier  of  the 
premises."  It  is  to  bo  observed  that  in  sub-sec.  1  the  words 
"incurred  by  them,"  and  "  to  them  "  (which  occur  in  sub- 
sec.  2)  are  omitted.  We  do  not  know  whotlier  the  work 
required  in  this  case  was  under  snb-sec.  1  or  sub-sec.  2. 
We  are  only  endeavouring  to  conjecture  on  what  ground 
the  decision  in  the  case  could  possibly  have  been  based  ; 
nor  do  wo  hesitate  to  say  that  if  it  was  based  upon  the 
phraseology  of  sub-sec.  1  that  ground  is,  in  our  opinion, 
utterly  untenable.  Had  tlio  legislature  intended  to  intro- 
duce such  a  novel  ])riuciple  as  the  enqiowering  of  A  to 
make  a  contract  between  If  and  C,  surely  this  would  have 
been  done  in  the  most  unequivocal  terms,  and  not  left  to 
inference  from  vague  and  general  words.  A  fortiori  as  to 
sub-sec.  2,  booauso  there  it  is  distinctly  stated  that  the  ex- 
penses are  to  be  paid  to  the  authority.  It  may  well  be 
that  tlio  authority  could  in  this  case  have  recovered  the 
amount  from  the  defendant,  and  that  as  it  is  immaterial  to 
him  whom  ho  pays  no  suljsiantial  injustice  will  result.  But 
that  is  not  the  point.  The  question  is  whether  the  decision 
is  right  in  point  of  law,  and  as  to  this  we  have  already- 
expressed  our  opinion. 


OflOBEB  15,  1897.] 
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QUERIES  AND  REPLIES. 

B'V-Law.s;  Workshop:  Stablk. — "Ebor"  writes;  (1)  Prior 
to  my  cominp  to  my  position  lioro  aomo  building  plana  bad 
been  submitted  to  my  predecessor  and  approved  by  tho  eouneil, 
showing  a  workshop  on  a  lo-ft.  back  street,  and  also  a  house 
on  the  other  side  to  a  30-ft.  street,  tliis  width  beinp  the  least 
allowed  by  tho  by-laws  for  frontage  to  houses.  Just  prior  to 
my  predecessor  leaving  office  he  granted  a  "  honse  "  certificate 
to  the  workshop,  and  it  became  inhabited;  tho  house  was  not 
built  for  some  time  after,  and  now  tho  owner  claims  another 
certificate  for  the  huuae,  which  complies  with  our  building 
regulation.  1  would  ask.  Can  the  lirat  certificate  be  cancelled, 
and,  if  so,  how  ?  Certificates  granted  must,  I  take  it,  be  on 
tho  understanding  that  the  by-laws  are  complied  with.  Did 
not  the  snrvoyor  act  ultra  vires,  and,  if  so,  is  the  council 
bound  by  liia  unlawful  act  ?  (2)  An  owner  some  fifteen  months 
ago  sent  me  plans  of  a  shed  fronting  on  to  a  street  line  (street 
unformed)  ;  the  surveyor  permitted  him  to  alter  the  position 
of  the  shed,  and,  further,  to  build  on  and  fronting  down  the 
street,  which  is  a  cul  de  sue.  The  shed,  without  any  notice, 
has  become  transformed  into  a  stable.  Can  the  local  authority 
iww  interfere,  and,  if  so,  what  course  would  you  recommend? 

(1)  Unless  the  by-laws  give  the  authority  a  dispensing  power  or  dis- 
cretion the  autli'  II  ity  is  bound  by  them  and  cannot  waive  their  refjuire- 
raenta.  If,  therefore,  the  workshop  is  not  in  accordance  with  the  by- 
laws, and  the  latter  contain  no  such  dispensinp  power,  I  do  not  think 
the  surveyor's  certiiicate  would  protect  the  owner  from  the  penalties 
incurred  by  breach  of  the  by-laws.  (2)  The  same  remarks  apply  to 
this  case.  But  a  question  may  arise  whether  the  conversion  into  a 
stable  amounts  to  the  erection  of  a  new  building.  The  way  to  test  the 
matter  is  to  summon  the  owner  for  broach  of  by-laws  in  erecting  a  new 
building  without  submitting  plans,  and  the  magistrate  will  then  decide 
whether  the  stable  is  a  new  building. 

Powers  of  District  Cocncil. — "  11.  J.  K.'  writes:  Is  it 
within  the  power  of  a  parish  council  or  vestry  to  give  a 
private  individual  permission  to  lower  a  road  on  condition 
that  he  keeps  it  in  repair  afterwards  for  an  indefinite  period, 
and  would  a  district  council  who  are  about  to  take  over  the 
roads  of  this  pivrish  be  jnstifiod  in  ignoring  any  such  agree- 
ment and  reinstate  tho  road  to  its  former  gradient,  as  they 
thought  fit,  or  what  course  can  they  adopt  ? 

I  think  that  prior  to  tho  Public  Health  Act,  1875,  a  parish  vestry 
would  have  had  power  to  enter  into  such  an  ajfreemont  as  referred  to, 
provided  tho  altoration  of  level  would  not  bo  to  the  detriment  of  any 
adjoining  owner  having  a  right  of  accona  to  tho  road  {See  Burgcff  v. 
Xorfhicick  Local  iiourrf,  Q.B.U.,  261),  although  they  could  not  by  such 
affreomont  relievo  thoraaelvos  from  their  common  law  liability  to 
keep  the  road  in  repair  (.Sv*  Pratt's  "  Law  of  Highways,  Ihirtoenth 
edition,  page  C9).  I  do  not  think,  however,  that  the  district  council 
would  be  bound  by  such  an  agreement.  By  sec.  Ill  of  tlio  Public 
Health  Act,  IH75,  the  only  liabilities  transferred  to  the  urban  authority 
aro  those  of  surveyors  of  highways  under  tho  law  for  the  time  being  in 
force,  and  those  given  to  parish  vestries  by  the  Highway  Acts,  no  nion- 
tioii  being  made  of  liabilities  undor  agreements  ontorod  into  by  such 
surveyors  or  vestries.  By  tho  Local  (iovenluient  .Vet,  ls9l,  sec.  25,  this 
section  applies  also  to  rural  district  councils  (unless  its  application  is 
njstponod  by  the  Local  (rovornment  Board).      If  tho  road  is  ropuirablo 

y  the  inhabitants  at  large,  and  is  in  an  urban  district,  I  think  the 
council  could  restore  it  to  its  original  level  (or  alter  the  level  in  any 
othor  way)  undor  the  jiowors  given  by  sec.  IIB  uf  the  Public  Health 
Act,  1875  (provided  they  cause  no  unnecessary  damage),  although  any 
person  thereby  sustaining  injury  would  bo  entitled  to  compensation 
undor  sec.  yos.  If  tho  rond  is  in  a  rural  district  where  there  has  been 
no  postponement  of  see.  2.5  of  the  Local  Government  .\ct,  1H91,  I  think 
the  council  would  have  power,  as  surveyors  of  highways,  to  alter  tho 
level,  provided  this  can  bo  done  without  detriment  to  any  adjoining 

owner  who  has  a  right  of  accees  to  the  road. 

HiOHWAys  Act,  1835,  sec.  65.— "W.  C."  writes:  Will  yon 
kindly  state  tho  definition  of  tho  term  "ornamental"  as  ap- 
plied to  overhanging  trees?  Could  the  overhanging  trees 
shown  in  sketch  be  classed  as  ornamental  ? 

There  appears  to  be  no  definition  in  the  Act  of  the  meaning  of  tho 
expression  "  planted  for  ornunieiit  or  f..r  shelter  "  used  in  this  section, 
nor  does  thero  soeni  lobe  any  reported  rase  throwing  much  light  on 
this  point.  In  i'ramfilon  v.  T{iKn  {t  Jur.,0(>0)  an  ilijunclioii  was  granted 
to  restrain  tho  cutting  or  lopping  of  trees  wliicli  e.\loudod  nearly  across 
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the  roaU  and  damaged  it  by  damp,  until  the  result  of  an  appeal  to 
quarter  sessionB  against  a  lua^ibtrato'a  order  under  the  above  dcclioD 
should  be  known,  tho  judpo  cunsiderinK  it  reasonable  to  infer  from  the 
Rtlidtivits  (which  showed  that  the  trees  had  l>een  i)lanitid  in  frunt  of  a 
house  and  ^'ardon)  that  they  had  been  planted  fur  onrnmeut  and  bbelter. 
Presumably  it  would  be  a  queKtion  for  the  nm^istrate  to  determine 
upon  the  evidence  (subject  to  api>eal  to  quarter  pe.'^siuns)  whether  in  b 
given  case  treea  had  or  bad  not  boon  "planted  fur  ornament  or  for 
shelter."  We  have  uot  repniduced  tho  sketch,  as  it  will  ha  seen  that  the 
answer  to  the  second  part  of  tho  question  is  of  general  application. 


New  Street. — "Surveyor"  writes:  Park-road  on  the 
accompfinyiDg  plan  is  a  hi*r:liway  repairable  by  the  inhabit- 
ants at  larj^e.  Its  width  varies  from  20  ft.  to  30  ft.  Al 
^)resent  there  aro  only  four  hotises  ahuttinfj:  upon  this  road, 
close  topjether  at  the  southern  end.  The  total  len^nh  of  road 
is  about  500  yards.  A  sends  in  plans  for  layin'i^  out  liifi estate 
abutting  upon  this  road,  with  building  plots  facing  the  road 
as  shown.  Does  Park-road  become  a  new  street,  and  can  the 
owuLT  be  compelled  to  widen  the  road  to  40  ft.  for  the  whole 
length? 

The  question  whether  intended  buildings  are  sufficiently  numerous 
and  continuous  to  constitute  a  new  street  is  a  (luestion  of  fact  for  tha 
magistrate  to  decide  (See  Tuyior  v,  Metropolitan  Board  of  JTorlf,  L.S, 
2,  g.U.  213).  This  seems  to  me,  on  looking  at  tho  plan,  to  be  pre- 
eminently a  case  of  laying  out  a  new  street ;  and  I  think  the  owner  can 
be  comj>elled  to  widen  the  road  for  the  whole  extent  of  his  buildings. 
Tt  will  l>o  sufficient,  however,  if  he  sets  back  hia  fences  30  ft.  from  the 
crown  of  the  road,  although  this  may  leave  the  road  lees  than  -iO  ft.  wide 
{Ibid). 


Surveyor  to  Urban  District  Copncil  :  Residence. — 
"  Queror"  writes:  I  should  esteem  the  favour  of  being  in- 
formed  in  tho  following  matter  :  An  urban  district  councij 
have  borrowed  money  and  erected  a  town  hall  in  which  there 
are  living-rooms.  Ilave  they  power  to  require  their  surveyor 
to  live  there,  and  likewise  to  pay  them  rent  for  tho  same  ? 

I  see  nothing  to  prevent  the  council  from  making  it  one  of  tho  terms 
of  the  engagement  of  their  surveyor  that  he  should  reside  at  the  rooms 
referred  to  and  pay  rent  for  them. 


Ancient  Lights. — *'  W.  B."  writes  :  I  have  some  land  with 
the  gable  end  of  some  property  built  np  to  it,  which  property 
belongs  to  another  man.  Said  gable  end  has  a  small  window 
-t  ft.  from  ground  level  to  bottom  of  window.  What  I  wish 
to  know  is,  how  near  can  I  build  up  to  it  ?  1  wish  to  build 
a  wall  loft.  high.    An  answer  in  next  week's  issue  wiU  oblige. 

Unloea  tho  adjoining  owner  has  bft<i  the  actual  enjo\-nieni  of  tho 
access  of  light  to  the  window  tu  (luestton  without  intiirruptioii  for 
twenty  years  you  can  build  rik'ht  up  so  tho  Iwundary  of  your  laud.  If, 
however,  be  has  liad  such  enjoyiuent,  and  if  there  is  no  written  agree- 
ment limiting  his  rights,  theii  you  cauaot  build  in  such  a  way  ae  to 
diminish  to  any  extent  the  light  hitherto  enjoyed  by  him. 


ARBITRATIONS  ANQ  AWARDS. 

Mr.  Henry  Drew,  F.s.i.,  of  Bxoter,  as  nmpin-,  lias  |inlilialied 
his  award  in  the  arbitration  cose  of  Kdwarda  v.  Tlio  linck- 
faatleigh  Urban  District  Council  (Sec  Thf  .><fRVKVOH,  vol.  xii., 
page  23U).  Accordin)?  to  the  award,  Ilio  district  council  arc 
to  pay  Mr.  Kdwnrds  for  tliu  lands  taken,  inclndinf;  all  sorer- 
nnco  and  consc(|ncnlial  daniajfca,  £'1,CS5.  The  lcs!»ee,  Mr. 
George  Arscott,  claimed  £219,  and  the  ninoniit  awarded  \t 
£135.  The  costa  in  both  caacH  were  by  the  ngreemeut  to  bo 
paid  by  the  conncil. 


A  Soft  Pavement  to  Fall  On.—  .Vn  aldcrinnn  of  Port 
AiiRelos  not  long  sine  ■  wati  greatly  exercised  over  a  paving 
problem,  and  vigorously  cliampioned  wooil  in  a  sjieech,  closing 
as  follows:  "  ticntlcnu'n,  I  consider  it  our  boandcn  dniv  10 
degrade  and  pave  those  streets.  By  putting  our  heads  to- 
gether wo  can,  at  least,  construct  a  wooden  pavement.  By  so 
doing  our  posteriora  will  for  orcr  bless  lie." 


442 


THE    SURVEYOR  AND  MUNICIPAL 


[October  15, 1897. 


Municipal  Work  in  Progress  and  Projected. 


The  London  Conuty  Council  are  going  in  for  something  big 
in  the  way  of  street  improvements,  but  they  have  not  yet 
been  able  to  decide  about  the  Battersea  Park  river  wall.  For 
information  as  to  some  big  projects  mooted  in  tlie  provinces 
oar  readers  may  look  under  Colchester,  Middlesbrough, 
Hastings,  Fenny  Stratford,  Nortliam,  Epsom,  Dnblin,  Coal- 
ville, Kirkby-in-Ashfield  and  a  few  other  towns. 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

The  council  still  continue  to  steer  fairly  clear  of  con- 
tentious matters,  though  on  Tuesday  the  usual  line  of 
cleavage  was  distinctly  visible  in  the  discussion  t>u  Mr.  Corn- 
wall's motion  to  profit  by  the  sad  case  of  Maidstone,  and 
make  assurance  doubly  sure  in  regard  to  our  gi-eat  city's 
water.  According  to  Mr.  Idris,  London's  ri.sk  is  greater  than 
Maidstone's.  Why  ?  Because  we  have  companies  ?  The 
council  are  to  be  congratulated  on  the  appointment  tif  a 
chemist  of  renown  like  Dr.  Prank  Clowes  to  succeed  Mr. 
Dibdin.  The  council  were  actually  unanimous,  a  circum- 
stance as  touching  as  it  is  rare  in  the  case  of  appointments  by 
a  body  not  much  given  to  dwelling  in  unity.  Prof.  Clowes 
made  a  successful  debut.  In  the  picturesque  language  of  the 
new  journalist,  "  Beckoned  to  the  dais  by  Dr.  Collins,  he 
revealed  himself  a  tall  man  with  grey  hair  and  the  smallest 
of  moustaches.  He  bowed,  and  the  council  cheered ;  he  said 
some  words  of  thanks,  and  the  council  cheered  again."  'Tis 
well.  Our  readers  can  now  see  him  in  their  minds'  eyes.  No 
doubt  he  will  be  a  worthy  successor  to  the  eminent  man  who 
has  preceded  him. 

Loans  for  Puhlir  Worhx. — On  the  recommendation  of  the 
Finance  Committee  it  was  agreed  to  lend  the  Battersea 
Vestry  £8,322.  with  which  to  pay  their  share  of  the  cost  of 
widening  Battersea  Park-road ;  the  Bermondsey  Ve.stry 
£1,100,  to  pay  tlieir  contiibution  towards  the  purchase  of 
Guy's  burial-ground  as  an  open  space  ;  the  Hackney  Vestry 
£37,100,  for  paving  works;  the  Newington  Vestry  £2,500,  to 
pay  their  contribution  for  the  purchase  of  a  site  in  East- 
street,  Walworth,  as  an  open  space ;  the  Newington  Vestry 
£1,800,  for  the  construction  of  an  underground  convenience ; 
the  Kotherhithe  Vestrj-  £6,000,  towards  the  cost  of  pur- 
chasing a  wharf  and  erecting  a  dust  destructor;  the  St. 
George-in-the-East  Vestry  £2,500,  for  the  construction  of  a 
sewer  in  Watney-street ;  the  Shoreditch  Vestry  £4,550,  for 
the  purchase  of  the  old  fire  station,  to  be  used  as  additional 
vestry  offices ;  and  the  Strand  District  Board  £3,588,  for  a 
street  improvement  in  the  neighbourhood  of  Clare  Market. 

Appointment  of  a  Chemist. — Mr.  Dibdeu  having  resigned 
his  office  of  chemist  in  order  to  devote  himself  to  private 
practice,  an  advertisement  was  issued  inviting  applica- 
tions for  the  position.  Fortj'-two  gentlemen  applied.  This 
number  was  reduced  to  twelve,  all  of  whom  were  seen  by  a 
sub-committee,  who  reduced  that  number  to  four.  These  the 
General  Purposes  Committee  reduced  to  three,  in  the  follow- 
ing order  of  preference  ;  F.  Clowes,  D.sc,  F.i.c,  H.  Womack, 
M.B.,  n.sc,  and  H.  G.  Colman,  M.sc,  PH.D.  The  committee 
indicated  that  in  their  opinion  Dr.  Clowes  was  the  best  quali- 
fied for  the  appointment,  and  recommended  that  he  be  ap- 
pointed at  a  .salary  of  £700  a  year,  and,  further,  that  he  bo 
appointed  district  agi-icultural  analyst  for  the  county. 

Battersea  Park  liiver  Wall. — The  Parks  Committee  sub- 
mitted an  estimate  of  £43,.500  for  the  reconstruction  of  the 
river  wall  at  Battersea  Park,  which  has  already  been  decided 
upon,  and  recommended  the  council  to  ]>ass  the  estimate. 
The  report  was  taken  back. 

Neir  City  Street. — The  Building  Act  Committee  submitted 
a  report  stating  that  they  had  considered  an  application,  made 
nnder  sees.  7  and  9  of  the  London  Building  Act,  1894,  by 
Messrs.  Davis  &  Emmanuel,  on  behalf  of  Mr.  C.  A.  Long 
and  Miss  C.  E.  Voung,  for  the  council's  sanction  to  the  forma- 
tion of  a  street,  13  ft.  wide,  for  foot  traffic,  to  lead  out  of  the 
east  side  of  Noble-street,  City,  and  they  recommended  that 
an  order  be  scaled  and  issued  sanctioning  the  application. 
This  was  agreed  to. 

The  Telephone  Service. — Mr.  Beun  moved,  and  it  was 
carried,  "  That  it  be  referred  to  the  Highways  Committee  to 
report  to  the  council  what  steps  can  be  taken  to  investig.ate 
the  present  position  of  the  telephone  service  of  the  metro- 
polis." 

Street  Improvements. — No.vt  week  the  council  will  consider 
an  important  i-eport  from  the  Improvements  Committee,  de- 
tailing the  estimated  co.st  of  the  seven  street  improvements 
which  have  been  already  agreed  to,  and  liave  been  sanctioned 
by  Parliament.  'J'he  improvemonts  scheduled  are  the  Tower- 
hill  to  Prescot-street,  northern  approach  to  the  Tower  bridge, 
which  is  estimated  to  cost  £210,500;  the  widening  of  the 
Strand  at  Holywell-street,  £5G9,13U  ;  Tottcnham-conrt-road  at 
Bozier's-court,  £53,8G0;  Long-lane  and  Tnliard-street,  South- 
wark,  £190,400;  Batiersea  Park-road,  £20,430;  Holloway- 
road,  £8,5.50;  and  Old-street,  St.  Lake's,  £104,500;  a  total 
cost  of  £1,223,370. 

London  Water  Inquiry. — Mr.  E.  .^-.  Cornwall  moved  "That  it 
bo  referred  to  the  Public  Health  Committee  to  inquire  and 
report  whether  the  causes  which  have   led  to  the  typlioid 


epidemic  in  Maidstone  have  any  parallel  in  the  conditions  of 
the  London  water  supply,  and  what  steps,  if  any,  should  be 
taken  to  prevent  the  projiagation  of  the  disease  m  London." 
A  long  discussion  followed  this  motion,  but  it  was  ultimately 
adopted. 

Tenders. — The  following  tenders  for  the  erection  of  a 
stone  l)uilding  at  Barking  outfall  works  were  opened 
and  referred  to  the  Main  Drainage  Committee  :  -1.  Jack- 
son, Plaistow,  £2,007;  E.  Proctor,  Woolmch,  £2,14l ; 
H.  H.  Sherwin,  Bedford-row,  £2,170;  G.  Munday  &  Sons, 
Trinity-square,  E.C.,  £2,249  ;  G.  Sharpe,  Stratford,  E., 
£2,363 ;  and  Thomas  &  Edge,  Woolwich,  £2,490.— Various 
tenders  for  the  supply  of  six  50-ft.  fire-escapes  and  twelve 
40-ft.  escapes  were  sent  in,  and  the  Fire  Brigade  Committee  re- 
commended the  council  to  accept  the  tender  of  Messrs.  E.  H. 
Baylej-  &  Co.,  at  £ST2,  for  six  50-ft.  fire  escapes,  and  at  £600 
for  twelve  40-ft.  escapes  ;  and  of  Messrs.  P.  Boswell  &  Sons, 
at  £411,  for  six  vans  for  carrying  the  50-ft.  escapies.  The  re- 
commendation was  adopted. — The  committee  further  recom- 
mended the  invitation  of  tenders  for  twenty-five  40-ft. 
escapes,  three  70-tt.  ladders,  and  six  vans  to  can'y  escapes. 
An  amendment  to  purchase  from  London  linns  only  was 
rejected,  and  the  recommendation  adopted. — Tenders  as 
under  were  received  for  the  repair  and  alteration  of  the  tug 
Dart :  Brown's  Dry  Dock  and  Engineering  Company  (ac- 
cepted), £219  ;  Deptford  Dry  Docks  Company,  £231 ;  Mills  & 
Knight,  £236;  Fletcher,  Son  &  Fearnall,  Limited,  £258; 
London  Graving  Dock  Company,  £295 ;  and  Robson  & 
Dodd,  £300.  The  following  were  also  received  for  the  same 
class  of  work  to  the  store  barge  Crocodile  :  Deptford  Dry 
Docks  Company  (accepted),  £268;  Mills  &  Knight,  £288; 
Brown's  Dry  Dock  and  Engineering  Company,  £314 ; 
Fletcher,  Son  A  Vernal,  Limited,  £325;  Robinson  &  Dodd, 
£305 ;  and  London  Graving  Dock  Company,  £350. — The 
Housing  Committee  recommended  the  council  to  accept  the 
tender  of  Messrs.  R.  A.  Yerbury  &  Son,  at  £953,  for  the  com- 
pletion  of  the  open  space  at  Boundary-street  and  for  the 
erection  thereon  of  a  band  stand.  The  other  tenders  received 
appeared  in  our  issue  of  last  week. 

METROPOLITAN  ASYLUMS  BOARD. 

An  ordinary  meeting  of  this  board  was  held  on  Saturday. 
It  was  stated  that  the  Local  Government  Board  were  pre- 
pared to  approve  the  jilans  of  the  isolation  block  at  the 
Eastern  Hospital  immediately  on  being  informed  of  the 
estimated  cost  of  the  work  and  as  to  the  manner  in  which 
managers  proposed  to  rejiay  it. — Some  discussion  ensued  on 
a  letter  received  from  the  Sliorediteh  Vestry  complaining  of  the 
difficulty  in  obtaining  the  prompt  removal  of  infectious  cases 
to  the  board's  hospitals,  and  stating  that,  in  their  opinion, 
additional  accommodation  for  persona  suffering  from  in- 
fectious diseases  should  bo  provided  by  the  managers  as 
quickly  as  possible.  An  amendment,  proposing  that  the 
ccmmunication  should  be  referred  to  the  General  Ptu'poses 
Committee  for  consideration  was  carried. — Subject  to  the 
sanction  of  the  Local  Government  Board  being  obtained,  it 
was  decided  to  accept  the  offer  of  Messrs.  Kirk  &  Randall, 
contractors  for  the  erection  of  the  Grove  Hospital,  for  the 
erection  of  a  steward's  residence  and  a  male  staff  block,  for 
the  sum  of  £1,477,  in  accordance  with  plans  already  pre- 
pared.— It  was  also  decided,  on  the  recommendation  of  the 
Works  Committee,  to  accept  the  tender  of  Mr.  T.  Scott  Ander- 
son, at  £385,  to  carry  out  tlie  extension  of  the  electric  lighting 
system  to  the  new  staff  blocks  now  in  course  of  erection  at 
the  North- Western  Hospital.  The  following  other  tenders 
were  also  received:  Mr.  P.  Speedy,  London,  £395;  Messrs. 
Laing,  Wharton  &  Down,  Limited,  London,  £497 ;  Messrs,  Hill, 
Upton  <t  Co,,  Oxford,  £520 ;  Messrs,  Julius  Sax  &  Co,,  Limited, 
London,  £536  ;  Messrs.  Fricker,  Miller  &  Co.,  London,  £754 ; 
and  Messrs.  G.  F.  Ratcliffe  &  Co.,  Loudou,  £859.  The  revised 
estimate  of  the  consulting  engineer  was  £400. — Tenders  for 
the  erection  of  a  detention  shelter  at  the  South  AVharf  were 
considered,  and  that  of  Messrs.  H.  Wall  &  Co.,  London,  at  tlie 
sum  of  £976,  was  eventually  accepted.  The  following  is  a 
list  of  other  tenders  received  :  Messrs.  S.  Ransom  &  Co., 
London,  £1,034;  Mr.  C.  Wall,  London,  £1,083;  Mr.  J.  J. 
Richards,  London,  £1,194;  and  Mr.  G.  Sharpe,  London, 
£1,300. — It  having  been  certified  that  the  contractor  for  the 
erection  of  a  nurses'  home  at  Caterham  Asylum  had  failed  to 
proceed  with  due  diligence  in  the  performance  of  his  part  of 
the  contract,  the  board  decided,  on  the  recommendation  of 
the  Works  Committee,  to  state  their  intention  of  putting  an 
end  to  the  contract  unless  they  were  satisfied  that  they  had 
no  reasonable  excuse  for  so  doing. — A  revised  estimate, 
amounting  to  £5,663,  of  the  probable  total  cost  of  the  en- 
gineering works  and  fittings  reijuired  in  connection  with  the 
extension  of  the  Western  Hospital  was  directed  to  bo  for- 
warded to  the  Local  Government  Board,  with  a  request 
that  they  would  issue  the  necessary  sanction  to  a  loan. 
The  amount  of  the  previous  estimate,  £4,783,  was  incorrect. 

VESTRIES   AND   DISTRICT  BOARDS. 

Bermondsey. — At  a  ivceut  meotiug  the  Flectric  Lighting 
Committee  reported  that  they  had  directed  a  communication 
to  be  sent  to  the  Loudon  County  Council  stating  that  the 
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vestry  were  about  to  apply  to  the  Board  of  Trado  for  ii  pro- 
visional order  to  eiiablo  thoiri  to  enpply  oleclrieity  for  publir 
and  private  purposes  iu  tlie  parish,  and  would  therefore,  by 
the  lime  the  new  southern  ai)proiu;h  to  the  Tower  bridpii  was 
completed,  probably  bo  in  a  position  to  sujijily  tlui  council 
with  electrical  enertiy  for  the  illumination  of  the  thoroufjhfare. 

Hampstead. —  At  the  last  mectiiiK  of  the  vestry  it  was 
deciiled  to  itiiorm  the  St.  I'ancras  Vestry  that  they  consldi'red 
it  inexpedient  to  pave  with  wood  the  portion  of  the  roadway  of 
Southampton-street  in  front  of  tlie  GosijcI  Uak  Church,  havin({ 
regard  to  the  fact  that  the  roadway  ia  nsed  by  the  tramway 
company  and  h;i8  recently  been  paved  with  granite  at  con- 
sidrralilc  exjicnso. 

Kensington.— Uu  the  6th  inst.,  at  a  meeting  of  thu  veslry, 
a  letter  was  read  from  the  Fawcett  Liberal  Club  forwarding 
aresolution  [msscd  by  a  conference  of  residents  of  Kensington 
relative  to  tlie  scheme  i)ut  forward  by  ilr.  John  Lloyd  for 
makinj;  a  direct  road  between  Westbourne-grove  and  Shcii- 
hcrd's  Bush,  and  oxpressiiiK  the  opinion  that  a  scheme  haviiiff 
this  object  in  view  would  tend  to  sweep  away  the  Nottinj^- 
dale  insanitary  area. — -■Vt  the  same  meeting;  the  Works  and 
Panilnrv  Committee  submitted  a  report  ilpalinf;  with  the 
attitude  of  the  vestry  toward.^  underj^'round  tidephones.  Ap- 
plications front  tlu!  Xalional  Telephone  Company  in  18'J5and 
1896  wore  refused,  in  order  that  the  vestry  might  see  what 
action  other  authorities  took.  Most  of  them  have  now  given 
permission,  and  the  committee  recommended,  under  certain 
restrictions,  that  the  vestry  do  the  same.  The  work  has  to 
be  done  to  the  satisfaction  of  the  vestry's  surveyor  and  at  the 
cost  of  the  company  ;  and  the  company  will  have  to  pay  a 
rental  of  Is.  per  annum  in  respect  of  each  100  lineal  yards  of 
pipe  laid,  such  rental  to  be  irrespective  of  any  rating  for 
parochial  pm-posea. 

Paddington. — On  the  recommendation  of  the  Works  Coni- 

niitiee  i  lie  vc.-<try  have  instructed  their  clerk  to  communicate 
with  the  Harrow-road  and  Paddinston  Tramway  Company, 
informing  them  that  unless  they  remove  the  trao\  line  in 
Chippenham-road  the  vestry  wouhl  bo  recommended  to  make 
applicaticm  to  the  Board  of  Trade  for  ait  order  to  remove  same. 

ROtherhithe. — The  following  tenders  for  the  erection  of  a 
chimney  shaft  iu  connection  with  tho  projiosed  refuse  de- 
structor at  Bull  Wharf  were  considered  at  the  vestry's  last 
meeting:  tioncral  Builders,  Limited,  Southampton-row,  Hol- 
born,  £-)-,985  ;  Messrs.  Myles  &  Warner,  Stalybridge,  £2,2UI ; 
Messrs.  Henry  Knight  &  Sdu,  Chestnut-road,  Tottenham, 
£2,428.  After  a  short  discussion  it  was  unanimously  decided 
to  accept  the  tender  of  tho  last-named  biiihier. 

ShOreditCh. — Owing  to  the  frequency  of  queries  with 
respect  to  ccrtaiu  allegations  that  large  quantities  of  coal  are 
nsed  in  the  destruction  of  refuse,  from  which  electricity  is 
generated,  the  Lighting  Coinmitteehave  tliought  tit  to  publish 
the  following  report  -.  "  In  view  of  tho  tnisleading  rumours  iu 
circulation  as  to  the  use  of  coal  in  burning  the  refuse  to  pro- 
dnce  electricity  at  the  destructor  works,  your  committee  have 
had  the  books  carefully  examined,  and  now  beg  to  report 
that  between  July  Jst,  when  the  destructor  commenced 
regular  work,  and  Seijtcmber  1st  (two  calendar  month.s), 
after  allowing  for  stock  on  July  let  and  September  1st,  31 
tons  of  coal  only  were  received  and  consumed  at  the  destructor 
works;  and  this  was  only  found  necessary  on  Sundays  and 
Bank  Holidays  (eleven  days),  which  works  out  at  a  shade 
over  3  tons  for  each  day,  when  ao  refuse  was  delivered  at  the 
works.  From  the  Monday  morning  until  the  Saturday  night 
no  coal  whatever  was  used,  and  the  whole  of  the  electricity 
generated  during  that  time  was  generated  from  refuse  with- 
out the  use  of  coal." 

St>  James. — On  Thursday  the  x'estry  nnaniinously  referred 
to  Dr.  Edmunds,  jiublic  analyst  and  medi.'al  otKcer  of  health 
for  the  district,  to  make  periodical  analyses  of  water  drawn 
from  the  mains  of  the  various  companies  which  supply  the 
parisli,  and  to  report  monthly  as  to  the  result  of  such  analyses. 

St.  Olawe.— Last  week,  at  a  meeting  of  the  district  board, 
the  cli  ik  was  instructed  to  inform  the  vestries  of  St.  Olavn 
and  St.  Thomas,  and  St.  John,  Horselydown,lhat  in  the  event 
.of  their  adopting  tli(!  liaths  and  Washhouses -Vcta  tho  board 
of  works  would  bo  willing  to  make  an  application  to  tho 
Loc.il  (iovernuumt  Hoard  Iu  have  transf<M-red  to  thorn  (the 
board  et"  \\C'rks)  l  he  powern  of   the  vestries   iinil'M-  thnpc  Acts. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Derbyshire.  —At  the  usuai  i|uarterly  meeting  of  the  county 
council,  held  recently,  a  memorial  from  the  Helper  Urban 
District  Council  iu  reference  to  tlie  water  supply  was  referred 
to  the  I'ublic  Health  Committee. —  The  Hii<lge9  ami  High- 
ways Committee  reported  that  the  widening  of  the  bridge  a( 
Langley  Mill  has  now  been  completed,  at  a  cost  of  £li()2  12s. 
Tho  council  had  authorised  an  expenditure  of  not  exceeding 
£400  on  the  bridge,  and  the  Heanur  Itistrict  Council  have 
handed  over  a  sum  of  £50,  as  promised,  towards  the  expendi- 
ture. They  also  reported  thai  a  difTculty  has  been  experienced 
for  some  time  past  with  regard  to  the  disposal  of  the  surface 
water  from  tho  main  road  in  King-street,  UulEeld,  and  the 
Finance  Committee  have  lieen  asked  to  recommend  that  tho 


committee  be  allowed  to  expend  a  snm  not  exceeding  £1 20  ia 

laying  new  surface  drains  there, 

MUNICIPAL   CORPORATIONS. 

Bangor. — Sanctiun  lia-i  been  n'ceivi-d  to  the  bf.rrowin  ,' of 
a  sum  of  £1,100  required  for  the  pnr|>ose  of  coiutrnctinn  a 
new  reservoir  and  laying  all  neci'ssary  water  mains. 

Berwick. — Last  week  a  memorial  tablet  in  Uu)  new  break- 
waterat  tho  Green  Haven,  which  ha"  been  constructed  for  Jhe 
protection  of  (isliiugcobles,w:m  rormerly  unveiled  liy  thcmayor 
iu  the  presence  of  o  large  number  of  people.  The  cost  of  con- 
structing the  breakwater  and  deepening  the  harboor  will 
amoniil  to  over  £I,<KX>.  The  engineers  for  tho  work  were 
Messrs.  J.  Wall.  Samleman  A  Moncriefl,  Newcastle. 

Birkenliead.  —The  following  tenders  have  been  uccopiud 
for  works  of  paving.(lagging,sewering,tV4-  ,in  various  passages 
of  tlie  town  :  1*.  Garen,  I'ym-strect,  Birkenhead  ;  W.  F.  Chad- 
wick,  Great  Jloward-street,  Liverpool  ;  and  Thos.  Horrocks, 
3  Greenwich-road,  Walton,  Liverpmil. 

Birmingham. — The  lord  mayor  will  open  the  new  meat 
mark.  I  ami  slaughter  houses,  which  have  bc-en  erected  in 
Hracll'cal. street,  on  thu  27th  inst. 

Blackpool.— At  a  recent  meeting  of  the  town  council  a 
considerable  time  was  spent  in  discussing  a  recoimiK'iidation 
of  the  I'romenade  Kxtension  Committee  to  defer  the  widening 
of  the  [iromenade,  at  a  coat  of  £400,000,  f,.r  twelve  months. 
The  mayor  said  there  were  so  many  difficulties  in  the  way,  and 
the  scheme  was  of  such  a  gigantic  nature,  that  the  committee 
had  considered  it  wise  to  take  time  fur  further  consideration. 
On  a  vote  being  taken  the  recommendation  was  adopted. 
The  mayor  also  introduced  the  subject  of  widening  Cow  Gap- 
lane.  Uis  proposal,  ho  said,  was  to  widen  the  road  60fi., 
and  construct  and  maintain  a  double  line  of  tramways  to 
pass  along  Cow  Gap-lane,  Church-lane,  AVhitegate-lano, 
Raikes-ro.ad  and  Raikeshill.  The  entire  cost  of  laying  tho 
trams,  securing  the  land,  widening  the  road  and  pnrchasing 
buildings  would  Ix'  something  over  £4G,000,  and  interest  and 
sinking  fund  would  mean  £2,358  per  annum.  Ag-ainsl  that 
they  had  an  offer  for  the  tramway  upon  a  rental  of  10  per 
cent,  upon  the  outlay.  This  would  realise  £2,08(3  per  year, 
and  with  saving  iu  regard  to  the  maintenani'e  of  the  road  he 
calculated  the  improvement  would  not  cost  the  towni  a  penny, 
but  would  leave  a  balance  in  their  favour  of  £328  per  year. 
The  motion  was  defeated  by  eleven  votes  to  six. 

Bradford. — At  a  recent  meeting  of  a  snb-committee  of  tho 
Sanitary  Committee  it  was  decided  to  instruct  the  city  sur- 
veyor, Mr.  J.  II.  Cox,  to  prepare  sketch  plans  of  blocks  of 
model  dwelling.?.  The  object  of  this  step  is  to  procure  in- 
formation as  to  the  cost  of  the  provision  of  such  houses,  and 
neither  the  sub-committee,  the  full  committee  nor  the  council 
are,  of  course,  committed  to  any  subseiiuent  action.  The 
plans  will  accordingly  be  prepared  witliom  r.-ferunce  to  any 
particular  plot  of  land.  ■ 

Brighton.— .\t  a  meeting  of  the  i,mi,,  ,...incil,  held  last 
Thursday,  it  was  decided  to  purchase  the  scarili.?r  which  is 
at  present  in  use,  at  a  price  of  £12.5.  After  carefully  con- 
sidering a  statement  showing  the  excess  expenditnre  over 
the  loans  sanctioned  for  varions  pnblic  works,  tho  Work* 
Committee  had  resolved  that  application  be  made  to  the 
Local  Government  Board  for  sanction  to  borrow  tho  follow- 
ing additional  sums:  £5,468,  for  tho  new  sewerage  works; 
£312,  for  the  Hollingdeau  store  yard  ;  £571,  for  the  western 
esplanade  improvements;  £2,480,  for  tho  refuse  destructar. 
The  juoposal,  however,  was  withdrawn  at  the  ropiest  of  a 
member  of  tho  ccniucil.  so  that  details  might  bo  submitted  at 
a  later  meeting. — On  I  he  recommendation  of  a  committee  it 
was  decided  to  purchase  three  slaughter-houses  and  seven 
cottages  in  Zion-gardens,  at  a  price  of  £<,000,  and  to  make 
an  application  for  sanction  to  a  loan  ot£4,100  fortho  defrayal 
of  the  cost<if  the  jiurchase  and  the  accompanying  expenses. 

Bristol.— It  is  proposed  to  construct  a  new  do<'k,  with  an 
area  of  40  acres  and  an  entrance  lock  850 ft.  in  Icii^h,  at  a 
cost  of  over  £1,500.000.  The  town  council  have  given  in- 
structions for  the  ]ironiotioii  of  a  Hill  in  tin*  next  session  of 
Parliament  to  obtain  the  necessary  powers. — A  committee 
have  rejiorted  that,  owing  to  the  erection  of  tho  electric  light 
station  and  other  eau.se.-'.  tho  trallic  iu  Temple-back  Una 
largely  increased,  and  it  has  bccomo  necessiu-y  to  widen  the 
street.  .\  part  of  the  property  abut  ling  thereon  has  already 
been  set  back,  but  the  remainder  has  not  yet  been  actpiired, 
Tho  committee  think  il  desirable  that  the  corporation  should 
have  power  to  purchase  I  he  remaining  projH-rlies  rompiilsorily. 
in  case  tho  committee  fail  to  come  to  terms  with  the  owners; 
and  they  slso  ]>ropose  lo  indnih'  in  the  compulsory  powers  a 
warehouse  at  the  junction  of  I'liillip  street  and  Temple-baelf, 
a  portion  of  which  is  reipiired  for  completing  tho  footway  un 
the  east  side  of  I'hillip-street,  as  well  m  for  I  he  improvement 
of  Temi.h-back.  "' 

Burnley. —  vt  the  monthly  meeting  of  the  town  council,  oii 
the  lith  insl.,  the  muynr  moved  that  the  I'arliiinenlJirv  Snli- 
Comiiiitt'Oe  Im*  aiilhoriseil  to  take  tho  noccHfinry  steps  lo  pro- 
mote a  Bill  ill  Parlianient  next  session  tuauthorisu  the  pInrinR 
and  running  of  carriages  on  tlie  traiiiwiiys,  if  acquire^l  by 
the  eorporatiiui.  }\<-  explained  that  a  S|ieciMl  mcetiuf;  of  the 
council  wciiild  be  conveneil  shortly  to  consitler  the  whole  i^uoS* 
tiou.     The  resolution  was  carried. 
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Bournemouth. — In  conseqnence  of  the  floodiug  of  base- 
ments, the  conncil  have  approved  schemes  of  surface-water 
and  relief  sewers  at  Boscombe,  as  follows :  Storm  overflow 
along  the  sea  road,  Boacombe,  £2,750 ;  soi'face-water  system 
for  Springbonme,  £2,600;  and  overflow  at  Boscombe  Pier 
approach,  £200.  The  total  cost  of  carrying  out  these  im- 
provements will  therefore  be  about  £3,550.  At  a  recent 
meeting  the  surveyor  was  instructed  to  prepare  a  report 
with  regard  to  other  districts  affected. 

CafliSle. — At  a  meeting,  held  last  week,  the  Water  Com- 
mittee further  considered  the  three  schemes  for  the  fnture 
water  supply  of  the  city.  The  Coat  House  Island  scheme 
did  not  seem  to  find  much  favour,  and  after  discussing  the 
other  two  it  was  unanimously  decided  to  recommend  the 
council  to  adopt  and  carry  out  the  Gelt  gravitation  scheme, 
which  is  estimated  to  cost  about  £120,000. 

Chard. — At  the  last  monthly  meeting  of  the  town  council 
it  was  reported  that  the  Water  Committee  had  engaged  Sir. 
George  Hodson  to  report  in  the  matter  of  the  proposal  of  the 
council  to  obtain  a  water  supply  by  means  of  gravitation 
from  the  neighbouring  parish  of  Combe  St.  Nicholas,  and  he 
was  at  present  surreying  the  place. — Replies  were  received 
from  about  a  dozen  to'vvns  to  a  letter  from  the  town  clerk  as 
to  the  expediency  of  providing  a  pnblic  abattoir  for  the 
borough. 

CoichOStei*. — At  a  tovm  council  meeting,  on  the  6th  inst., 
the  Municipal  OflSces  (Special)  Committee  presented  a  report 
recommending  that,  subject  to  modification,  the  plans  pre- 
pared by  Mr.  Belcher,  f.r.i.b..\.,  for  the  proposed  new  town  hall 
be  adopted  ;  that  application  be  made  to  the  Local  Govern- 
ment Board  for  sanction  to  the  borrowing  of  £36,000 ;  and 
that  the  council  engage  Mr.  Belcher  as  architect.  On  being 
put  to  the  vote  the  recommendations  were  carried  by  nine- 
teen to  eight. 

DarlingrtOn. — The  new  technical  college,  which  has  been 
erected  by  the  corporation  at  a  cost  of  £13,000,  was  opened 
by  the  Duke  of  Devonshire  on  Friday  last. 

Eastbourne. — The  conncil  have  decided  to  present  a 
memorial  to  the  postal  authorities  calling  attention  to  the 
inadequate  accommodation  at  the  post  office. — The  following 
motion  has  been  adopted  :  That  the  resolution  passed  by  the 
conncil  on  the  5th  d.ay  of  July,  1897,  approving  the  recom- 
mendation of  the  Public  Entertainments  Committee  to  pur- 
chase front  the  Secretary  of  State  for  the  War  Department 
the  fee  simple  of  the  Wish  Tower  and  grounds  at  a  price  of 
£675,  and  directing  that  application  be  made  to  the  Local 
Government  Board  to  borrow  that  sum  be  rescinded ;  that 
the  Secretary  for  War  be  requested  to  release  the  corporation 
from  their  acceptance  of  the  terms  of  this  offer,  and  that  no 
ftu'ther  steps  be  taken  by  the  council  for  the  purchase  of  the 
fee  simple  of  the  land  iu  question. 

ClOSSOp. — A  special  meeting  of  tlie  town  council  was  held 
on  the  6th  inst.  for  the  purpose  of  considering  whether  the 
work  of  carrying  out  the  remaining  portion  of  the  sewage 
scheme,  including  the  outfall  works,  should  be  let  by  con- 
tract or  done  by  the  surveyor  and  the  corporation  workmen. 
After  a  long  discussion  it  was  decided  to  adhere  to  the  reso- 
lution of  the  Sewage  Committee  that  the  work  should  be  done 
by  contract. 

Grimsby. — The  condition  of  the  to^vn  tramways  formed 
the  subject  of  a  discussion  at  a  recent  meeting  of  the  council, 
when  it  was  decided  to  commnnicate  with  the  company  re- 
specting the  matter  and  to  ask  for  the  reconstruction  of  the 
system.  This,  from  a  statement  made  by  the  borough  en- 
gineer, will  probably  be  carried  out  shortly.  It  was  also 
decided  to  adjourn  the  question  of  constructing  a  bridge  over 
the  Doughty  subway,  as  several  members  were  of  opinion 
that  the  time  was  yet  inopportune  for  dealing  with  it. 

Halifax. — In  answer  to  a  memorial  sent  in  by  over  230 
ratepayers,  the  town  council  recently  decided  to  take  the 
necessary  steps  for  the  construction  of  a  new  road  via  Clover- 
hill,  and  to  obtain  power  to  ptirchase  the  land  for  the  pm'pose. 

Harrogate. — On  Jlonday  it  was  decided  by  the  tovm 
council  to  invite  architects  to  submit  competitive  designs  for 
the  re-erection  of  the  royal  pump-room. — A  communication 
has  been  received  from  the  waterworks  company  claiming  a 
sum  of  £235,000  as  the  purchase  money  of  their  undertaking. 
Having  discussed  the  offer,  the  council  have  come  to  the  con- 
clusion that  it  will  be  best  to  have  the  matter  settled  by 
arbitration. 

Hasting^S. — .4t  a  recent  meeting  of  the  town  council  a  re- 
port by  the  surveyor,  reviewing  the  various  systems  of  tram- 
way traction  and  recommending  the  adoption  of  the  overhead 
system,  was  adopted.  The  report  anggested  that  the  system, 
which  is  likely  to  be  a  single  line  one,  should  bo  worked  in 
connection  with  a  system  of  electric  lighting,  and  should  be 
constructed  at  a  cost  of  £6,500  per  mile.  This  price  includes 
the  cost  of  ears  and  machinery. 

Ipswioh. — The  town  council  have  consented  to  the  pro- 
posal of  the  Great  Eastern  Company  to  greatly  extend  the 
system  of  their  tramways. 

Leeds. — Last  week  the  city  council  completed  the  arrange- 
ments for  the  purchase  of  339  square  yards  of  land,  with  the 
buildings  thereon,  from  Messrs.  J.  Crawford  <i  Sons.     The 


grouud,  which  is  required  for  the  purpose  of  widening  East- 
street,  cost  the  corporation  £2,500. 

Liverpool.— On  the  recommendation  of  a  committee  it  was 
recently  decided  by  the  council  to  accept  the  tender  of  Messrs. 
J.  Henshaw  &  Son,  at  £89,224,  for  the  execution  of  extensions 
to  the  museum  and  the  erection  of  a  new  technical  school. 

Lowestoft. — The  surveyor  at  a  monthly  meeting  of  the 
council,  held  this  week,  submitted  a  scheme  for  the  protection 
of  certain  land,  kno'\\m  as  the  "Kirkley  Slopes,"  which  ex- 
tends over  an  area  of  about  1,000  ft.  The  cost  of  the  work, 
which  when  carried  out  will  greatly  add  to  the  beauty  of 
the  slopes,  is  estimated  at  £2,380.    The  plans  were  approved. 

Middlesbrough. — Along  discussion  took  place,  at  a  recent 
meeting  of  the  Sanitary  Committee,  regarding  certain  pro- 
posals for  the  extension  of  the  drainage  system  of  the  town. 
Eventually  it  was  decided  to  construct  a  new  8-ft.  sewer,  at 
an  estimated  cost  of  £10,000. 

Newcastle. — On  the  recommendation  of  the  Finance  Com- 
mittee the  council  have  decided  to  apply  for  sanction  to  borrow 
a  sum  of  £1,000  for  the  purpose  of  carrying  out  a  number 
of  improvements  to  the  Xorthumberland-street  baths. — At 
their  next  meeting  the  conncil  will  discuss  the  proposal  of  the 
same  committee  to  erect  temporary  sheds  on  the  quay,  at  an 
estimated  cost  of  £1,000, — At  a  special  meeting,  to  be  held  on 
Monday,  the  site  of  the  proposed  new  infirmary  will  be  de- 
cided upon. 

Newport,  Mon. — A  resolution  proposing  a  new  recreation 
ground  for  the  Maindee  district  was  strongly  supported  at  a 
recent  meeting  of  the  ratepayers.  General  opinion  seemed 
to  favour  a  site  on  the  Beechwood  estate,  which  had  been 
offered  to  the  corporation  at  £11,000,  being  22^  acres  in  ex- 
tent. This  sum,  with  the  £5,000  which  is  estimated  as  neces- 
sary for  the  proper  laying-out  of  the  grounds,  would  entail  a 
rate  of  Id.  in  the  £1. 

Oldham. — In  consequence  of  the  engineering  strike  the  gas 
supplied  from  the  corporation  works  has  been  over  2,500,000 
cubic  feet  less  during  the  last  five  weeks  than  in  the  corres- 
ponding period  of  last  year. 

Plymouth. — A  Local  Government  Board  inquiry  was  held 
recently  into  an  application  of  the  corporation  for  sanction 
to  a  loan  of  £1,600  for  the  execution  of  alterations  and  im- 
provements at  the  municipal  buildings. 

Rochdale. — The  town  council  are  eagerly  awaiting  the  re- 
ply of  ilr.  Mansergh,  who  has  been  asked  to  report  on  the 
state  of  the  town's  water  supply  and  to  advise  as  to  the 
advisability  of  purchasing  the  large  reservoir  at  Ramsden 
dough,  which  has  been  offered  by  the  Todmorden  Water- 
works Company.  The  company  was  established  fifteen  years 
ago,  and  have  incurred  up  to  the  present  time  an  expendi- 
ture of  over  £60,000  in  connection  with  this  particular  under- 
taking. 

St.  Helens. — At  a  meeting  of  the  county  borough  council' 
held  last  week,  a  memorial,  signed  by  a  number  of  owners  of 
property  and  ratepayers,  was  received.  The  petition  asked 
that  the  council  would  rescind  a  resolution,  passed  on  May  5th 
last,  deciding  to  erect  a  refuse  destructor  at  the  Boundary- 
road  depot,  or  to  have  the  t^uestion  rediscnssed  fully.  En- 
closed were  extracts  from  evidence  collected  in  Warrington, 
Oldham  and  Blackpool,  where  similar  works  exist,  showing 
I  the  annoyance  and  injury  to  health  caused,  where  such  works 
are  in  operation,  in  the  immediate  vicinity  of  dwelling  houses. 

Warringrton. — As  a  large  iron  lid  was  being  brought  into 
position  on  a  temporary  carriage  at  the  corporation  gasworks 
recently,  the  temporary  carriage  on  which  the  heavy  object 
was  being  moved  gave  way,  and  two  men,  named  respect- 
ively Meredith  and  Fraser,  were  crushed  between  the  lid  and 
the  top  of  a  gas  purifier,  for  which  the  lid  was  destined.  In 
both  cases  death  was  instantaneous. 

Yarmouth. — A  town  council  meeting  was  held  recently  to 
approve  plans  for  the  proposed  new  pier,  powers  for  which 
have  been  granted  by  the  new  improvement  Bill.  The  site 
of  the  existing  jetty  is  to  be  taken, and  the  new  pier  projected 
695  ft.  ftirther  into  the  sea.  A  concert  pavilion  will  be 
erected  at  the  extreme  end,  with  reading-rooms,  pnblic  lounge, 
winter  gardens  and  kiosks.  Connected  with  the  pier  is  to  be 
a  stiitable  landing-stage  for  the  London  steamers,  which  will 
obviate  the  3  miles  journey  up  the  harbour.  The  scheme 
when  realised  will,  it  is  anticipated,  make  Yarmouth  the 
leading  watering-place  on  the  east  coast. 

URBAN   DISTRICT  COUNCILS. 

Alfreton. — Cn  the  5ili  inst.,  at  a  meeting  of  the  district 
council,  a  letter  was  reiul  irom  the  Belper  Riu^l  Dietrict 
Conncil  asking  for  the  cooijeration  of  the  council  in  a  scheme 
in  which  it  was  intended  to  supply  a  number  of  authorities  in 
Derbyshire  with  water  from  the  Peak.  The  matter  was  re- 
ferred to  the  Water  Committee. 

Ashford.— The  council  are  now  in  possession  of  the  town 
gasworks. 

Aston  Manor. — .\t  the  last  monthly  meeting  of  the  district 
council,  on  Tuesday,  the  0th  inst.,  it  was  decided,  on  the  recom- 
mendation of  the  Health  Committee,  to  carry  out  certain 
improvements  at  the  infectious  diseases  hospital,  at  an  esti- 
mated cost  of  £1,450.— The  Highway  and  Building  Committee 
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reported  that  the  City  of  Birmingham  Tramways  Bill  had 
passed  the  Hoaae  of  Lords,  and  contained  all  the  amended 
clanses  for  the  protection  of  the  district  as  approved  by  the 
council. — It  was  decided  to  draw  the  attention  of  the  Board 
of  Trade  to  the  continual  discharge  of  water  on  tho  roads  by 
the  drivers  of  the  engines  of  the  Birmingham  and  Aston 
Tramways  Company,  and  tho  City  of  Birmingham  Tram- 
ways Company,  and  also  to  the  defective  condition  of  tho 
lines,  engines  and  rolling  stock  of  tlie  companies  geuenilly, 
and  to  ask  that  an  inquiry  be  hold  in  reference  to  the  matter. 
—It  was  also  resolved  to  empower  the  Higliwiiy  and  Building 
Committee  to  take  stops,  and  emiiloy  such  necessary  pro- 
fessional assistance,  as  may  be  necessary  to  obtain  an  electric 
light  ])rovisional  order.  It  was  stated  that  tho  estimated  cost 
of  an  unopposed  order  would  1)0  about  £30(). 

Chiswick. — At  the  ordinary  fortnightly  meeting,  la.st  wook, 
tho  surveyor  reported  having  received  a  letter  from  a  local 
mannfacturcr  intimating  his  intention  of  presenting  the  dis- 
trict with  a  certain  freehold  property,  valued  at  £a,500,  for 
the  purpoBos  of  a  free  public  library. 

Coalville. — Mr.  G.  \V.  Wilkocks  recently  hold  an  ini|uiry, 
on  belmlf  of  tho  Local  Government  Board,  witli  respect  to  an 
application  for  sanction  to  a  loan  of  £.S5,000  for  the  execu- 
tion of  a  Bclienie  for  tho  di8i>osal  of  tho  town's  sewage.  Sir. 
J.  B.  Kverard,  the  engineer,  and  Mr.  L.  L.  Baldwin,  the  sur- 
veyor, were  present. 

Fenny  Stratford. — A  Local  Government  Board  iutjuiry 
has  been  held  in  reference  to  a  loan  of  £11,000  for  the  carry- 
ing out  of  a  scheme  of  sewerage  and  sewage  disposal  for  this 
parish  and  that  of  Sympaon.  At  the  conclusion  of  tho 
inquiry  tho  inspector  was  conducted  over  tho  area  which  is 
affected  by  the  scheme. 

HaywardS  Heath. — Sanction  was  recently  given  by  the 
Local  Government  Board  to  a  loan  of  £3,000  for  recreation 
ground  purposes. 

Kirkby-ln-Ashfleld. — A  Local   Government  Board  inquiry 

was  held  on  tlie  Ijlli  inst.  relative  to  an  application  of  tlio 
district  council  for  leave  to  borrow  £7,895  for  sewor.igo  and 
sewage  disposal  works  for  the  district.  Mr.  Herbert  Walker, 
of  Nottingham,  explained  tho  details  of  the  scheme.  Tho 
stoneware  pipes  are  to  have  Parker  &  llassaU's  patent  joint, 
and  the  .system  adopted  is  precipitation  by  the  Coshani 
tank.  There  was  no  opposition,  and  the  inspector  promised 
an  early  report, 

Knaresborougrh.  —  Tho  council  decided  at  their  last 
moutldy  meeting  to  make  an  application  to  the  Local 
Government  Board  for  sanction  to  a  loan  of  £700  for  the 
carrj-ing  out  of  a  number  of  works  of  sewerage. 

Lathom  and  Burscough.— Consider.ible  indignation  has 
been  expressed  in  regard  to  the  demands  of  tho  Local 
Government  Board,  who  require  the  council  to  double  the 
capacity  of  the  proposed  settling  tanks  for  the  new  sewage 
works,  to  make  provision  for  the  enlargement  of  the  filter- 
beds,  to  provide  for  the  flow  of  the  sewage  by  gravitation 
(which  in  this  case  meant  raising  the  sewage  above  the  sur- 
rounding land),  and  treatment  by  irrigation.  These  dcmamis 
are  made  as  a  result  of  a  Local  Govornment  Board  inquiry 
held  into  the  council's  application  for  sanction  to  borrow 
£10,900.  In  the  opinion  of  a  member  of  the  tirm  of  Messrs. 
Wood  &  Brodie,  consulting  engineers,  who  had  carefully  con- 
sidered the  Local  Government  Board's  letter,  the  board  must 
have  made  some  miscalculation.  Their  settling  tanks  were 
ample  ;  while  several  of  the  other  demands  were  impossible 
or  unnecessary.  The  (juestion  will  shortly  be  discussed  and 
tho  Local  Government  Board  communicated  with. 

Leyton. — The  following  recommendation  of  a  committee 
was  uilopted  at  the  last  monthly  meeting  of  the  district 
council:  "  It  liaving  been  decided  by  the  Divisional  (-'our(, 
in  the  case  of  Scol  v.  Mertliyr  'Tydvil  District  Council,  that  the 
term  "private  drain"  applied  to  a  drain  constructed  in 
private  grounds  to  which  the  public  had  no  access,  although 
the  same  was  used  for  the  drainage  of  two  or  nioi'O  houses, 
your  committee  recommend  that  the  council  no  longer  as- 
sume the  responsibility  for  repairs  of  drains  falling  within 
the  above  description,  and  that  the  several  owners  be  re- 
quired to  repair  ami  maintain  the  same." 

Malvern  Link.— Last  week  the  council  received  a  letter 
from  Jlr.  iialdwin  Latham  in  reference  to  the  waterworks, 
and  asking  Cor  authority  to  get  out  quantities,  and  also  sug- 
gesting that  tenders  should  be  advertised  for. 

Newhaven. — A  Brighton  p.iper  says  that  there  is  now 
every  jirospeet  that  the  road  between  this  town  and  Seaford, 
whicli  has  suffered  severely  from  tho  encroachments  of  the 
sea.  will  be  ju-otected  by  a  sea  wall,  with  the  requisite  de- 
fences extending  from  the  habom-  to  Seaford  elifF.  The  cost 
is  estimated  at  £oO,(XX),  and  all  but  £600  of  that  sum  has 
been  promised,  conditionally  on  all  th<'  bodies  and  iudividmila 
interestid  contributing  their  share  of  tho  cost. 

Northam.  — ll  was  recently  agreed  by  a  large  majority  to 
present  a  Bill  at  tho  next  sessions  of  Parliament  for  authority 
to  construct  waterworks  anil  to  supply  water  to  tho  district. 
Mr.  Baldwin  Latham  has  been  engaged  by  the  council  to 
advise  in  regard  to  the  execution  of  the  scheme.  The  dis- 
tance, ho  said,  from  the  collecting  reservoir  on  Melbury  to  the 
reservoir  at  Northam  was  exactly  40,000  ft.,  or  about  71  miles. 


Its  height  was  about  SOS  ft.  above  the  level  of  the  sea,  whilst 
the  level  of  the  top  water  on  the  reservoir  at  Northam  would 
be  240  ft.  With  a  6.in.  pipe  200,000  gallons  of  water  conld  bo 
brought  into  the  district  daily.  A  storage  of  26,000,000 
gallons  would  be  obtained  on  Melbury,  which  was  about 
2,000,000  more  than  the  two  reservoirs  at  Bideford.  Ho 
estimated  tho  cost  at  £24,'X)0,  and  with  tho  expese  of  an 
Act  of  Parliament,  provided  no  great  oppositiou  was  given. 
£2.^j,000. 

Seaford. — It  has  been  decided,  on  the  recommendation  of 
tho  Works  Committee,  to  accept  tlie  tender  of  Mr.  C.  .Morling, 
at  £IS0,  for  the  carrying  out  of  certain  work  at  tho  pumping 
station.  An  application  for  sanction  will  shortly  be  mode  to 
the  Local  Government  Board  to  borrow  tho  uo:os»ary  money. 

Sleaford. — Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  of  £500  for  tho  purposes  of  iniprovomentg  at 

Soulligato. 

Spaldingr. — At  a  recent  meeting  of  tho  district  council  a 
communication  was  read  from  the  Local  Govornment  Board 
refusing  an  application  made  by  tlio  council  for  a  loan  of 
£3,000  for  the  enlargement  of  tho  Corn  Exchange.  This  was 
strongly  resented,  and  it  was  resolved  to  ask  the  President  of 
the  Local  Government  Board  to  receive  a  deputation,  bo  that 
the  facts  might  be  laid  before  him. 

Weston-super-Mare. — The   district  council  have  decided 

in  faviMir  of  I  he  i  1. 1  trie  lighting  scheme  submitted  by  Mr. 
Hawtayne,  subject  to  certain  important  modi6cationB. 

WilSden. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  into  the  appeal  made  by  the  district 
council  and  certain  of  the  electors  in  the  Harden  ward  of  tho 
Binglcy  Outer  district  against  the  inclusion  of  the  districts 
of  VVilsden  and  Bingley  Outer  within  Bingley.  The  principal 
point  brought  out  in  the  evidence  was  the  proposal  of  Mr.  E. 
W.  Ives,  of  Derby,  for  the  drainage  of  the  village  of  Wilsden, 
Cullingworth,  and  Harden,  according  to  the  Ives  patent 
system,  known  as  the  "  Universal."  He  advocated  the  estab- 
lishment of  separate  works  for  each  of  tho  villages,  and  put 
in  the  estimate  of  tho  costs  as  follows:  Wilsden,  £2,117; 
Cullingworth,  £1,818;  and  Harden,  £978  15s.  He  claimed 
that  separate  schemes  would  be  less  costly  than  a  combined 
one,  and  urged  that  they  would  prove  efficient. 

Willesden. — .Vn  application  will  shortly  be  made  for  sanc- 
fi.iii  to  a  loan  of  £  108  for  the  supply  of  incandescent  lamps 
to  certain  tliDrouglifares.  Tho  work  i<  !••  !>••  i-arried  out  at 
once. 

RURAL  DISTRICT  COUNCILS. 

Chapel-en-le-Frith. — The  Local  Government  Board  have 
forwarded  a  communication  to  the  council  in  reference  to  an 
application  for  sanction  to  a  loan  of  £1,855  for  the  purposes 
of  sewage  disposal,  asking  for  tho  construction  of  new  sewers 
in  the  place  of  the  existing  ones  and  for  the  submission  of 
fresh  estimates. 

Croydon. — The  Local  Government  Board  have  sanctioned 
the  council's  application  fora  loan  of  £16,940  for  the  erection 
and  furnishing  of  an  isolation  hospital. 

Epsom. — Messrs.  Beesley  &  Son  have  forwarded  their 
estimate  to  the  district  council  for  the  drainage  of  Cobham. 
The  amount  works  out  at  £15,540.  The  matter  has  been 
deferred  for  a  fortnight. 

Foleshill. — At  last  week's  meeting  the  following  letter  was 
read  from  the  owner  of  Newdigafe  colliery  :  "We  have  just 
now  passed  through  a  very  good  supply  of  bcantifnl  water, 
at  a  depth  of  about  30  yards,  on  tho  Astley  estate,  in  connec- 
tion with  tho  Newdigate  colliery.  As  there  is  in  connection 
with  this  supply  a  very  largo  area  of  gathering  ground,  we 
consider  the  supply  most  ample  for  the  requirements  of  Bed- 
worth.  The  water  being  so  excellent  and  the  supplj'  so 
ample,  we  consider  it  our  duty  to  bring  the  matter  before 
you  ;  and  if  matters  have  not  gone  too  far  in  connection  with 
the  proposed  supply  from  a  well  near  Bedworth,  this  connec- 
tion might  be  well  worth  your  consideration."  .\  deputation 
was  appointed  to  wait  upon  the  agent  of  the  works  and  dis- 
cuss details  and  terms. 

KnaresborOUSh. — Tlie  council  have  decided  to  make  an 
apiilicatiun  for  saiLction  to  a  loan  of  £3,000  for  tho  purchase 
of  land  required  for  the  purposes  of  sewage  disposal. 

Newton  Abbot. —The  council  have  decided  to  nuike  an 
application  for  sanction  to  a  loan  of  £I,1(X)  for  tho  purpose 
of  supplying  Lust  high.  Brooklield  and  Weyland  with  water. 
It  has  also  been  decided  to  apply  for  permission  to  borrow  n 
sum  of  £8fK)  to  carry  out  a  scheme  for  the  drninngo  of  the 
village  of  Ipplepen. 

Wirral.— Tho  council,  at  a  recent  meeting,  hn<l  under  con- 
sideration  two  schemes  of  sewerage  extension.  One.  the 
execution  of  which  is  estimated  to  cost  £366,  was  recom- 
mended for  adoption. 

SCOTLAND    AND    IRELAND. 

Aberdeen.  — Tht>  IoIIuimul;,  wnuh  »as  mevu<l  at  the 
couiicil's  last  meeting,  is  now  receiving  the  consideration  of 
the  Streets  nn<l  Beads  Committee  :  "That  a  remit  be  niado 
to  the  Finance  Committee  to  consider  and  report  as  to  tho 
advisability  of  forming  an  access  botivecn  Seamoant  and 
West  North-street." — It  was   ftl«o  proposed'  that  the   Links 
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and  Parks  Committee  should  report  as  to  the  probable  cost  of 
a  shelter  for  the  Stewart  Park. 

yVyi-. — It  has  been  reported  that  the  insurance  companies 
have  settled  in  fnll  the  claims  of  tlie  council  in  respect  of  the 
destruction  of  the  town  hall  and  organ  by  fire.  A  vacant 
piece  of  land  in  Nile-court  has  been  sold  by  the  town  council 
for  the  price  of  £660. 

GlOntarf. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  respecting  as  application  of  the 
commissioners  for  sanction  to  a  loan  of  £800  for  defraying 
the  cost  of  some  proposed  additions  to  the  town  hall.  There 
^vas  no  opposition  to  the  application. 

Dublin. — The  Electric  Light  Committee  have  been  con- 
sidering a  scheme  to  improve  and  extend  the  electric  lighting 
of  the  city,  and  have  decided  to  secure  the  services  of  a 
London  electrical  engineer,  and  to  advise  the  council  to 
borrow  £100,000  for  the  construction  of  a  power  station  at 
the  Pigeon  House  fort. 

Dumfrieshire. — It  was  resolved  at  a  recent  meeting  of 
the  Road  Board  to  sanction  the  rebuilding  of  Canunbrie- 
bridge,  at  a  cost  of  £70,  a  third  of  tlie  cost  to  be  paid  from 
the  county  fund. 

Dundee.— Not  being  in  possession  of  sufBcient  information 
on  the  subject,  the  corporation  have  decided  to  delay  for  the 
present  fiu-ther  procedure  with  the  proposals  regarding  the 
municipaUsation  of  the  tramways. 

Edinburgh. — It  was  resolved  at  a  recent  meeting  of  the 
Electric  Lighting  Committee  to  remit  to  Professor  Kennedy, 
chief  electrical  engineer,  for  a  full  report  on  a  new  electric 
station  at  the  east  end  of  the  city.  Since  August  30th  the 
number  of  applications  for  light  has  been  equal  to  £3,668, 
and  since  May  20th  the  applications  have  been  equal 
to  28,000  8  candle-power  lamps.— The  corporation  have 
now  under  consideration  a  report  by  Mr.  Herring,  their 
gas  engineer,  recommending  that  their  gasworks  should  be 
removed  from  the  valley  between  the  old  and  new  town  to 
some  other  site' elsewhere. — Another  meeting  of  the  Lord 
Provost's  Committee  on  the  Keconstruction  of  North  Bridge- 
street  was  held  on  Saturday  week.  There  was  a  somewhat 
lengthened  sitting.  Several  alterations  were  suggested  on 
the  approved  plans  for  the  reconstruction  of  the  street ;  none 
of  the  alterations,  however,  suggested  affecting  the  eleva- 
tions. It  was  agreed  to  have  block  plans  prepared  showing 
these  alterations. — The  Lord  Provost,  Sir  Andrew  McDonald, 
laid  the  memorial  stone  of  the  new  Talla  waterworks  on 
Wednesday  week  last. 

ClaCgOW. — A  tenderhasbeen  accepted  by  the  Gas  Committee 
from  Messrs.  J.  Patersou  &  Son  for  tho  construction  of  a 
gasholder  tank  at  the  Temple  gasworks.  The  site  of  the  new 
holder  is  part  of  an  old  sandstone  quarry  which  was  worked 
to  a  depth  of  45  ft.,  the  depth  proposed  fur  the  tank.  The 
amount  of  the  tender  is  £20,810. — The  Contracts  Committee 
in  connection  with  the  gas  department  of  the  corporation  met 
recently,  when  offers  for  the  supply  of  pipes  were  considered. 
A  Philadelpliia  fii-ra  of  good  standing  sent  an  oifer  for  the 
supply  of  larger  sizes  of  gas  pipes,  and  it  was  found  that  their 
rate  >vas  £1  per  ton  cheaper  than  any  estimate  sent  by 
British  offerers,  the  price  to  include  delivery  in  Glasgow 
according  to  contract.  The  difference  in  tho  American  con- 
tract, which  it  is  believed  the  committee  will  accept,  is 
between  £800  and  £900  as  compar6<l  with  tho  lowest  offer 
sent  in  by  any  British  firm. — The  Improvement  Trustees  of 
the  corporation  have  decided  to  erect  three  four-storey  tene- 
ments of  sliops  and  single  and  two-room  dwelling-houses  in 
StobcroBS-slroet,  at  an  estimated  cost  of  £.5,310.  The  gross 
annual  rental  is  expected  to  bo  £437  15s.,  of  which,  after 
allowing  25  per  cent,  for  np-keep  and  management  and 
interest  at  the  rate  of  3  J  per  cent,  on  the  cost  of  the  building, 
£142  8s.  4d.  will  remain  as  nett  rental,  being  equivalent  to 
£3  8s.  lOd.  per  square  yard  for  the  827  yards  occupied.  It  is 
proposed  that  the  570  square  yards  adjoining  tho  ]iroperty 
should  be  leased  to  the  police  department  for  the  erection  of 
a  public  washhouse. 

Leith. — The  town  council  at  their  last  meeting  approved 
of  the  report  of  ;i  sub-committee  wliich  recommended  the 
acceptance  of  the  following  tenders  for  tlie  erection  of  new 
baths :  Mason  and  brickwork  (Messrs.  Kinnear,  Moodie  & 
Co.),  £3,710;  joiner  work  (Messrs.  J.  &  D.  Sutherland), 
£2,325;  jilumber  work  (Mr.  Tlumias  Macpherson),  £1,095; 
ironwork  (Messrs.  Croom  &  Artlnir),  £709;  plaster  and 
cement  work  (Mr.  J.  S.  Sutherland),  £502 ;  tiling  and  marble 
work  (Messrs.  Field  &  Allan),  £814;  glazier  work  (Mr. 
Charles  Mitchell),  £372;  and  slater  work  (Messrs.  M'Lean  & 
Reid),  £178.     The  minute  was  approved  of. 

Paisley. — Owing,  it  is  thought,  to  tho  transference  of  the 
water  supply  from  the  low-level  to  the  liigh-lcvel  filters  on 
Saturday  last  and  the  coneeqnent  increase  of  pressure,  the 
mains  gave  way  at  four  different  points  in  the  triwn  and  cut 
off  tho  supply  from  the  east  end  district,  causing  much  incon- 
venience to  the  residents.  By  mid-day  on  Sunday,  however, 
the  flow  of  water  was  restored,  the  broken  mains  having  been 


Belize,  British  Honduras.— The  electric  light  is  abont  to 
be  introduced  into  the  tow;n  of  Belize,  British  Honduras,  and 
tenders  are  invited  by  the  district  board  for  the  work.  Full 
pai'ticnlars  can  be  obtained  from  Mr.  A.  R.  Simkins,  m.i.c.e., 
care  of  Mr.  F.  Otto,  Tower  Chambers,  Moorgate-atreet,  London, 
B.C. 

FrankfOrt-on-Main. — The  tramways  in  this  town,  which 
are  worked  by  horse  power  and  owned  by  a  Belgian  com- 
panj',  are  to  be  bouglit  by  the  municipal  authorities.  Two 
large  Continental  firms  have  been  entrusted  with  the  work  of 
converting  them  into  electric  lines. 

Halifax,  N.S. — The  annual  report  of  the  several  depart- 
ments of  the  city  government  of  Halifax,  N.S.,  is,  says  The 
Canadian  Engineer,  a  neat  pamphlet  of  over  300  pages,  and 
gives  details  of  all  the  departments  of  the  city  goverament. 
The  engineering  department  contains  many  indications  of 
the  skilful  management  of  Mr.  F.  W.  W.  Doane,  the  city  en- 
gineer. 

Hamilton,  Ont. — The  city  council  and  the  city  engineer, 
Mr.  Barrow,  are  making  examinations  of  various  sewage  dis- 
posal works  in  different  parts  of  the  United  States.  This  is 
evidentl}'  a  determination  on  the  part  of  the  city  authorities 
to  improve  on  the  works  recently  erected  when  the  contracts 
are  let  for  the  second  plant,  as  it  was  decided  to  postpone 
the  building  of  the  Ferguson-avenue  sewage  disposal  works 
until  further  inquiries  are  made.  At  South  Farmingham 
and  Worcester,  Mass.,  they  got  valuable  information.  At 
the  latter  place  17,000,000  gallons  of  sewage  are  treated  daily 
at  one  establishment.  Lime  is  principally  used  as  a  pre- 
cipitant, with  some  copperas.  There  wei-e  seventeen  settling 
tanks,  about  150  ft.  by  50  ft.  in  size.  They  found  the  sand 
process  very  much  in  favour,  and  Mr.  Barrow  is  satisfied  that 
by  combining  sand  filtration  with  chemical  precipitation  he 
can  make  improvements  on  the  system  used  at  the  east  end 
disposal  works.  ~; 

Rangoon.^ — The  following  is  an  -extract  from  tho  annual 
report  of  the  Rangoon  Municipality  for  1896-7,  which  we 
think  will  be  of  interest  to  our  readers :  "  The  Shone  system 
in  Rangoon  has  now  been  worked  for  years ;  it  has  stood  the 
test  of  time,  and  has  withstood  criticism  both  interested  and 
disinterested.  Its  benefit  to  Rangoon  is  incalculable  and  can 
only  be  appreciated  by  those  who  lived  in  the  town  prior  to 
1890  and  liad  to  submit  to  the  foul  nuisances  which  then 
abounded  in  every  street,  and  who  had  in  the  liottest  night 
to  keep  every  window  closed  or  allow  their  houses  to  be 
rendered  almost  uniidiabitable  by  the  awful  stench  from 
passing  night-carts.  The  committee  of  1886,  \vith  a  much 
smaller  revenue  than  is  now  available,  showed  considerable 
courage  in  embarking  upon  an  expenditure  of  30  lakhs  for  a 
drainage  sclicmo  on  a  system  which  until  then  had  not  been 
tried  ou  so  large  a  scale  ;  but  the  result  has  been  a  complete 
justification  of  the  course  the  committee  then  took,  and  the 
inhabitants  of  Rangoon  owe  a  debt  of  gratitude  to  those  who, 
in  spite  of  considerable  opposition,  gave  Rangoon  a  drainage 
scheme  on  a  system  that  by  its  satisfactory  working  has 
proved  a  complete  boon." 

St.  John,  N.B. — The  forty-first  annual  report  on  the  sewag 
and  water  supply  of  St.  John,  N.B..  has,  says  The  Canadia 
Engineer,  been  comjiiled  by  Mr.  Wm.  Murdoch,  engineer  o 
the  department.     The  daily  average  water  supply  for  St.  John 
is  4,903,100  gallons,  being  1382  per  head  of  population,  or, 
deducting  that  used  by  manufacturers,  railway  and  shipping, 
&c.,  124  gallons  per  head  of  east  side  population.     During 
the  year  seventy-nine  new  services  wore  laid,  at  at  average 
cost  of  S24.64  each.     The  total  pipeago  of  the  city  is  95'15 
miles.     There  are  174  water  meters  in  use.     During  the  year 
there  were  4,400  ft.  of  sewers  built,  at  a  cost  of  $13,852. 

Vienna. — Tho  municipality  is  at  present  negotiating  with 
an  English  syndicate  for  the  conclusion  of  a,  30,000,000  florin 
loan,  to  be  employed  in  the  installation  of  the  proposed  new 
gasworks. 


connected. 


FOREIGN  AND  COLONIAL. 


Alexandria. — it  is  reported  thnt  the  new  systcru  of  elec- 
tric tramways  in  the  town  has  been  completed  and  that  it  is 
now  in  operation, 


Acetylene  Gas. — The  Explosives  Department  of  the  Home 
Office  has  recently  liad  under  consideration  the  question  of 
the  restrictions  to  be  applied  to  the  manufacture  and  keeping 
of  acetylene  gas,  and  has  conducted  various  experiments 
with  the  object  of  gaining  iuformatioii  on  this  matter.  The 
results  show  conclusively  that  acetylene  gas  x>ey  .s-(\  when 
under  a  pressure  of  sometbiug  less  than  two  atmospheres,  is 
violently  explosive ;  whereas  ^t  a  pressm-e  of  less  than  one 
and  a  half  atmospheres  it  appears  to  bo  reasonably  free  from 
liability  to  explosion,  provided  it  is  not  admixed  with  o.xygen 
or  atinosphorio  air.  For  commercial  and  practical  purposes 
it  is  considered  sufficient  to  allow  a  pressure  of  20 in.  of 
water  above  that  of  the  atmosphere  (i.e.,  roughly  abont  one 
and  one-twentieth  atmospheres),  and  it  is  accordingly  pro- 
posed to  draw  the  safety  line  at  this  point,  and  to  doelaro 
acetylene  when  subject  to  a  higher  pressure  to  be  an  "  ex- 
plosive "  within  the  meaning  of  the  Explosives  Act,  1875.  In 
France  and  Germany  the  authorities  have  fixed  tho  limit  of 
danger  at  one  and  a  half  and  one  and  one-tenth  atmospheres 
respectively,  and  h.avo  imposed  prohibitions  or  restrictions  on 
the  keeping  or  mannfactm-e  of  the  gas  when  it  is  at  a  higher 
pressnre. 
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Personal. 


Mr.  Sartees,  gas  manager  to  the  Lyon  Crban  District  Coan- 
oil,  has  had  his  salary  increased  by  £10  per  annam. 

Mr.  T.  Bittdiffe,  of  Xorlhallurton,  has  been  appointed 
assistant  sorveyor  to  the  Xorthallertou  Roral  District  Council. 

Mr.  E.  W.  Dixon  haa  been  appointod  to  the  poat  of  water- 
works engineer  to  the  Harrof^.ito  CorporatioD,  at  a  salary  uf 
£300  per  annum. 

Mr.  .1.  S.  McGregor,  jicrmanpnt  w.-iy  saperintendcnt  nnder 
the  Leeds  City  Conncil,  has  h;id  his  salary  increased  from 
£125  to  £150  per  annnm. 

The  gas  manager  to  the  Toigumoath  Urbau  Diatriut  Coun- 
cil, Mr.  J.  H.  Portbury,  died  at  his  rosidenco  recently.  He 
lias  Berve<i  under  the  council  I'di'  many  years. 

The  Roral  District  Council  of  Rcpton  decidoil  at  their  last 
meeting  to  pass  a  voto  of  comlolence  with  Mr.  T.  Bullock, 
the  surveyor,  who  has  lately  lost  his  son  by  an  accident. 

At  a  recent  meeting  of  the  Mailing  Rural  District  Council 
nu  application  for  an  increase  of  salary  by  Mr.  Marshall,  the 
council's  surveyor,  was  referred  to  tlie  Finance  Committee. 

Mr.  J.  Klliott  Smales,  chief  assistant  surveyor  to  the  Wat- 
ford Ll^rbiin  District  Council,  was  on  Wednesday,  the  6th  inst., 
appointed  surveyor  to  the  Woodford  Urban  District  Council. 

Mr.  .John  T.  Eayrs,  of  Birmingham  and  West  Bromwich 
has  been  instructed  to  prepare  plans  for  the  drainage  of 
Beech-lanes,  Warley,  Salop,  Bristnall  Fields  and  Causeway 
Green. 

Mr.  George  Darley  has  been  appointed  by  the  Leeds  City 
Council  as  head  superintendent  of  tho  cleansing  department, 
at  a  salary  of  £350  [K'r  annual.  He  will  have  charge  of  tho 
ashpit  and  street  cleansing  work. 

At  a  recent  meeting  the  Hartlepool  Town  Council  decided 
to  vote  30  guineas  to  the  borough  surveyor,  Mr.  H.  C.  Crnm- 
mack,  for  special  services  during  the  inquiry  into  the  ex- 
tension of  the  lx>rough  l)oundaries. 

Mr.  Nelson  P.  Dennis,  surveyor  to  tho  West  Cnwes  (Isle  of 
Wight)  Urban  District  Council,  has  been  appointed  to  tho 
vacant  post  of  surveyor  under  the  Aldershot  Urban  District 
Council,  at  a  salary  of  £200  per  annum. 

Mr.  Robt.  T.  Hayes,  chief  assistant  borough  engineer  and 
surveyor  to  the  corjwralion  of  Rawlenstall,  was  hist  week 
appointed  survt'^'or  to  the  Fleetwood  Urban  District  Council. 
There  were  seventy-five  applications  for  tho  position. 

Mr.  F.  Worrall,  the  newlj-appointed  surveyor  to  the  Long 
Eaton  Urban  District  Council,  will  receive  a  salary  of  £182 
per  annnm.  The  other  selected  candidates  were  Mr.  Rideout, 
i)f  Stone;  Mr.  Bridges,  Skegness;  and  Mr.  Lambert,  of 
Tottenham. 

At  a  meeting  of  the  Krpin^'liam  Rnral  District  Council,  on 
Monday,  Mr.  Charles  D.  Watt.^!,  of  tho  tirui  of  Watts  A  Cater, 
architects  and  surveyors,  of  Sheringliam  and  Cromer,  was 
appointed,  out  of  a  large  nnmber  of  applicants,  surveyor  to 
the  council. 

Nearly  thirty  applications  were  received  for  the  j)ost  of 
surveyor  to  the  Mold  Urban  District  Council,  and  out  of  these 
three  were  selected  for  consideration.  In  the  final  voting 
by  the  council,  on  Monday,  Mr.  Richard  Edwards,  of  Mold, 
was  elected  to  the  post. 

Darwen  Corporation  have  been  recommended  by  the 
Electric  Lighting  Committee  to  appoint  Mr.  Stanley  Clegg, 
who  has  held  the  post  of  assistant  electrical  engineer  under 
the  Burnley  Corporation,  as  borongh  electrical  engineer,  at  a 
salary  of  £200  per  annnm. 

At  their  last  meeting  the  llfracombo  Urban  District  Coun- 
cil decided  to  increase  the  salary  of  the  surveyor  from  £175 
to  £220  per  annum.  It  was  thought  that, as  the  council  were 
about  to  embark  on  a  larger  dr;iinage  scheme,  Mr.  I'rouse's 
services  should  be  retained. 

Mr.  Wm.  Carr,  gas  engineer  to  the  Stalybridge  Corporation, 
is,  wo  regret  to  hear,  snffcring  from  a  severe  illness.  For 
some  time  his  recovery  was  regariled  as  im|iiobable,  but 
lately  his  condition  has  changed  for  the  bettor,  and  ho  is,  it 
is  reported,  nearly  out  of  danger. 

Mr.  Wawn,  consulting  engineer,  haa  been  appointed  by  the 
Carnarvon  Town  Council  to  advise  in  regard  to  the  erection 
of  a  bridge  at  Cuedhcleii.  Ilia  rcrauneratiim  will  be  at  the 
rate  of  5  per  cent,  on  the  cost  of  the  work,  or,  in  the  eront  of 
no  tender  being  accepted,  one  sum  of  £150. 

In  accordance  with  the  rocoiniuendatiou  of  the  Finance 
Committee  of  the  Bournemouth  Town  Council,  it  was  recently 
decided  to  increase  tho  salary  of  Mr.  Parr,  who  is  employed 
in  the  borough  surveyor's oflico,  from£14t) to£150peraununi, 
and  that  of  Mr.  Reekie,  in  the  same  department,  from  £70  to 
£90  per  annum. 

Mr.  C.  J.  inuocent,  of  17  QcorgB-street,  Sheffield,  was  tho 
architect  of  tho  Homes  foi'  tho  Aged  Puor  which  have  been 
erected  in  Smiltor-laoe  by  the  Sheffield  guardians incounuc- 
tiou  with  the  scheme  for  their  claseitioation  of  paupers.  The 
homes  were  opened  by  the  Duke  of  Norfolk,  mayor  of  Shef- 
field, onttifi  7th  inet." 


Mr.  J.  B.  Snape,  highway  surveyor  under  the  Walsall  Rura 
District  Council,  has  lately  resigned  hill  position,  and  it  is 
understood  that  Mr.  J.  F.  W.  Binns,  who  has  been  invited  to 
become  a  candidate  to  fill  tho  vacancy,  has  expressed  his 
willingness  to  do  eo.  A  bettor  lelectioo,  it  is  considered, 
could  hardly  bo  made  by  the  cmincil. 

A  premium  of  £30  has  been  divided  liotwooa  the  tirms  of 
Messrs.  Taylor  fc  Birniiiigham,  of  Newcastle,  and  Messrs. 
Goodison,  Atkinson  i^  Lord,iif  Liverpool,  for  the  best  schemes 
of  sewage  disposal,  submitted  in  answer  to  advertiFement« 
issued  by  the  Kccleshill  Urban  District  Council.  -Mr.  llallar, 
of  Dcwsbury,  who  wits  placed  second,  was  awarded  a  premium 
of  £10. 

At  a  special  meeting  of  the  Gno^all  Rural  District  Council, 
lield  lately,  thirteen  applications  for  the  vacant  post  of  sur- 
veyor were  considered,  but  :it  the  end  of  a  long  discussion  it 
was  decided  to  issue  fresh  advertisements,  a  suggestion  having 
been  made  that  tho  office  should  be  combined  with  tliat  of 
sanitary  inspector.  The  gentleman  who  holds  this  position, 
Mr.  W.  W.  Derrington,  has  already  submitted  an  application. 

Dr.  F.  W.  Barry,  senior  medical  inspector  to  tho  Local 
Government  Board,  was  on  Tuesday  found  ilead  in  his  bed- 
room at  the  Grand  Hotel,  Birmingham.  He  arrived  on  the 
previous  evening,  and  retired  to  rest,  having  given  instruc- 
tions to  be  called  at  7.30  next  morning.  The  chambermaid 
endeavoured  to  rouse  him  at  that  hour,  but  receiving  no  reply 
she  entered  tho  room,  and  found  Dr.  Barry  lying  dead  on  his 
back  on  tlie  bed-room  floor. 

The  Electric  Lighting  Committee  of  the  Tori|uay  Corpora- 
tion recently  recommended  the  apjiointment,  as  engineer  in 
charge  of  the  central  supply  station,  of  Mr.  W.  J.  Barclay,  of 
Torquay,  at  a  salary  of  £150  per  annum,  rising  by  annual 
increments  of  £10  to  £2(X)  per  annum,  .\fter  a  long  discas- 
sioTi,  however,  it  was  decided  to  refer  the  recommendation 
back  to  tho  committee,  with  the  understanding  that  other 
candidates  should  be  interviewed  and  that  the  final  selection 
should  be  ratified  by  tho  council. 

In  moving  the  Health  Committee's  general  proceedings  at 
a  recent  meeting  of  tho  Liverpool  City  Council,  Alderman 
Cookson  referred  to  the  resignation  of  Jlr.  11.  P.  Boulnois, 
city  engineer,  who,  he  said,  was  appointed  eight  years  ago, 
and  whoso  services  had  been  of  tho  greatest  value  to  the  cor- 
poration. But  while  accepting  the  resignation  with  regret, 
the  council  would  feel  satisfied  to  learn  that  the  position 
which  Mr.  Houlnois  would  occupy  in  London  would  materially 
improve  his  future  prospects  and  advancement  in  his  pro- 
fession. 

At  a  meeting,  held  on  Saturday,  the  City  Commission  of 
Sewers  received  tho  names  of  severtil  architects  whom  the 
Works  Committee  recommended  a.s  suitable  candidates  for 
the  post  of  architect  to  superintend  tho  erection  of  new  offices. 
Mr.  E.  T.  Hall,  of  Moorgatestreet,  E.C.,  one  of  tho  candidates, 
was  thought  by  the  committee  to  have  a  preferental  claim  to 
the  appointment,  ami  they  accordingly  recommended  that  he 
be  appointed.  In  tho  discussion  which  took  place  Mr.  Hall's 
high  qualilications  were  pointed  out,  and  the  committee's 
recommendation  was  eventually  agreed  to. 

At  their  last  meeting  the  Pctworth  Riu-:il  District  CooncU 
appointed  Jlr.  George  F.  Sutcr,  of  Ly minster,  as  survej'or,  in 
the  place  of  Mr.  F.  C.  Lyr.e,  resigned.  Of  the  throe  candi- 
dates selected  only  Mr.  Suter  appeared,  the  other  two,  Mr. 
W.  Griffin,  of  Hertford,  and  Mr.  J.  E.  Haynes,  of  Cowes, 
having  withdrawn  their  applications.  The  latter  gentleman 
in  a  letter  stated  that  he  tnok  this  course  in  consequence  of 
the  low  salary  of  £100  per  annnm  which  was  fixed  at  the  last 
meeting.  When  the  selections  were  niailo  Mr.  I.yne  was 
given  permission  to  Ictivc  the  council's  eni|iloyment  on  the 
18th  inst. 

At  a  recent  meeting  of  tho  Brighton  Town  Coimcil  the 
3anit;iry  Committee  reported  that,  in  response  to  the  adver- 
tisement inviting  competitive  designs  and  estimates  of  the 
cost  for  the  erection  of  dwellings  for  tho  working  classes  n|xm 
the  land  in  Elm-grove  and  l.o>ves-road,  designs  anil  estimates 
have  been  sent  in  by  nine  competitors.  The  committoo  hiivo 
arrived  at  the  conclusion  that  none  of  tho  designs  comply  in 
every  det.iil  with  the  conditions  of  competition  aiul  by-laws, 
and  they  do  not  c  >u>ider  that  any  of  the  «le3igns  fully  meet 
the  requirements  of  the  corporation.  Thay  think,  however, 
that  the  design  nnder  the  title  of  "  Sinitas"  is  an  oxcelloni 
attempt  to  comply  with  tho  conditions,  and  they  therefore 
recommend  that  a  sum  of  £75,  the  first  premium,  bo  awarded 
to  the  author  of  that  design,  subject  to  his  showing  to  the 
satisfaction  of  tho  council  that  tho  works  can  be  curriotl  oat 
for  tho  sums  specified  in  the  estimate.  They  also  rocouiuiend 
that  tho  second  premium,  of  £25,  bo  ei|nally  divided  between 
the  authors  of  tho  designs  entitled  "Pax,"  "  O.  K."  and 
■'  Minimum  and  Maximunj."  which  apptwir  to  l>o  of  about 
equal  merit.  "Sanilas,">t  should  be  explained,  allows  for 
lUS  six-roomed  houses  in  Elm-grove  (three  bedrooms),  and 
csiiuuites  the  cost  at  £171  13.h.  2d.  jx'r  house,  sixty-ninn 
houses  for  the  Luwos-road,  live  rooms  (three  bed-rooms)  and 
the  cost  £176  per  house. 
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Points  of  Professional  Praotice. 


CORRESPONDENCE. 


53.  Dissemination  of  Typlioid  Fewer.— Mr.  H.  A.  Roech- 

ling,  Leicester,  writes  :  I  shall  esteem  it  a  great  favoar  if  j-ou 
will  kindly  find  some  space  in  your  valnablo  paper  for  the 
folloiv-ing  lines,  which  may  not  appear  inappropriate  at  the 
present  time.  You  were  good  enough  to  notice  in  your  issue 
of  the  ]st  inst.  my  paper  on  "A  Case  of  Typhoid  Fever  in  a 
House  with  Faulty  Drainage,"  which  I  read  at  the  Leeds  con- 
gress of  the  Sanitary  Institute,  and,  with  a  view  to  avoid  mis- 
takes, it  may  not  be  out  of  ])lace  to  state  shortly,  first,  what 
I  believe  to  be  the  connection  between  sewer  gas  and  such  an 
infections  disease  as  typhoid  (or  eiiteric)  fever,  for  instance; 
and,  secondly,  in  what  manner  and  through  what  agencies,  so 
far  as  we  know  up  to  the  present,  epidemics  of  typhoid  fever 
are  brought  about.  I  will  preface  my  remarks  with  the  state- 
ment that,  although  the  bacillus  typhosus  or  bacillus  typhi  of 
Eberth  and  Gaffky  has  not  yet  been  universally  recognised  as 
the  specitic  exciting  cause  of  typhoid  fever,  I  will  presume, 
and  in  this  I  am  supported  by  the  majority  of  the  observei'S, 
that  there  can  be  no  typhoid  fever  without  a  specific  germ. 
It  had  been  noticed  by  various  observers  that  typhoid  fever 
frequently  broke  out  in  houses  the  air  of  which  had  been 
rendered  impure  through  the  emanations  from  sewers  and 
cesspools,  and  this  gave  rise  to  the  theory  that  this  disease 
was  the  result  of  a  putrid  process  and  caused  dii'ectly  by  these 
emanations.  In  this  theory,  which  was  called  "  the  pytho- 
genic  theory,"  it  was  endeavoured  to  establish  the  self-pro- 
duced or  spontaneous  generation  of  typhoid  fever,  and  among 
its  chief  supporters  was  Murchison.  This  was  about  the 
middle  of  the  present  century.  A  little  later  the  idea  was 
gradually  gaining  ground  that  infections  diseases  were  caused 
through  a  specific  contagiiim  animattim  of  a  parasitical  nature, 
and  it  cannot  be  surprising,  therefore,  that  Murchison's  theory 
was  strongly  assailed  by  Bndd,  who  maintained  that  putrid 
gases  were  capable  only  of  producing  typhoid  fever  in  the 
presence  of  a  specific  exciting  cause.  One  of  the  next  stages 
in  this  controversy  was  the  opinion  expressed  by  some  that 
this  specific  contagion  conld  be  spontaneously  generated  in 
putrid  gases,  and  a  further  stage  was  reached  when  it  was 
asserted  that  the  exciting  cause  of  typhoid  fever,  getting  as  it 
does  through  the  evacuations  of  patients  suffering  from  this 
disease  into  the  sewers,  could  there  be  separated  from  the 
sewage  and  carried  suspended  in  sewer  air  into  our  streets, 
yards  and  houses.  This  latter  theory  is  what  is  commonly 
called  the  "  sewer  gas  theory."  It  would  lead  me  too  far  to 
deal  minutely  with  all  the  various  experiments  that  have  been 
made  with  a  view  to  test  the  correctness  or  otherwise  of  this 
assertion  ;  it  must  suffice  to  say  that  such  experiments  have 
been  made  by  various  observers  under  various  conditions  and 
in  various  parts  of  the  globe,  and  it  is  remarkable  that  they 
all  practically  come  to  the  same  conclusions,  which  for  conveni- 
ence I  will  put  together  as  follows:  1,  The  number  of  germs 
contained  in  sewer  air  is  small  and  less  than  in  outside  air  ; 
2,  the  micro-organisms  of  sewer  air  are  related  to  the 
micro-organisms  in  the  air  outside  the  sewers,  but  not  to  the 
micro-organisms  of  the  sewage;  and,  3,  the  only  pathogenic 
germ  found  up  to  the  present  in  sewer  air  is  the  staphylo- 
coccus pyogenes  aureus,  the  cause  of  suppuration.  It  might 
be  said,  however,  that  tliese  conclusions  may  be  and  are  no 
doubt  true  as  to  the  general  state  of  sewer  air  under  ordinary 
conditions.  But  are  there  no  special  conditions  by  which  the 
pathogenic  germs  in  sewage  may  become  disseminated  in 
sewer  air?  The  answer  to  this  question  is  that  two  such 
conditions  exist — viz.,  the  bursting  cf  bubbles  and  violent 
splashing — but  that  the  experiments  show  pretty  conclusively 
that  the  germs  so  detached  from  sewage  do  not  remain  long 
suspended  in  sewer  air,  but  by  the  law  of  gravitation  soon  fall 
back  again  into  the  medium  whence  they  rose.  These  results, 
which  are  derived  not  from  one  set  of  observations  only  but 
from  several  sots  made  in  various  countries  by  trained  ex- 
perimenters and  under  the  most  varying  conditions — perhaps 
the  most  extensive  of  these  were  made  by  Messrs.  Laws  & 
Andrewes  on  London  sewer  air  in  1893  and"l894 — lead  one  to 
the  conclusion  that,  although  the  possibility  exists,  the  pro- 
bability of  sewer  air  carrying  with  it  the  typhoid  bacillus,  and 
thus  cause  typhoid  fever,  is  somewhat  remote.  What,  then,  is 
the  connection  between  sewer  gas  and  typhoid  fever  ?  That 
such  a  connection  exists  seems  to  be  proved  by  a  host  of  ob- 
servations;  and  even  if  wo  dismiss  a  largo  number  of  them 
as  unreliable,  there  remain  some  in  which  the  various  links 
of  the  chain  of  indirect  evidence  have  been  forged  together  so 
well  as  to  make  it  appear  highly  probable  that  the  secondary 
cause  of  the  illness  was  tho  action  of  sower  gas  upon  the 
human  body.  Again,  I  have  no  time  to  deal  carefully  with 
the  many  experiments  that  have  been  made  with  a  view  to 
throw  light  upon  this  question,  and  I  will  only  name  those  of 
Brown-S(''quar(l.irArsonval,Merkelsand  Alessi,  which  lend  us 
to  the  conclusion  that  sewer  gas  does  contain  poisonous  sub- 
stances, probably  of  a  gaseous  nature — volatile  ptomaines  or 
toxines.  Especially  Alessi's  experiments  in  liomo  do  not 
seem  to  admit  of  any  other  explanation  than  that  sewer  gas 
contains  substances  which  when  inhaled  predif  pose  the  con- 
stitution t>  tho  ravages  of  the  typhoid  bacillus,  or,  in  other 


words,  break  the  protective  forces  of  the  system  down;  so  that 
when  this  pathogenic  germ  enters  it  it  can  carry  on  its  work 
of  destruction  without  any  opposition.  Whether  a  specific 
predisposition  for  typhoid  fever  can  be  traced  to  sewer  gas,  or 
whether  this  predisposing  action  extends  to  all  pathogenic 
bacteria,  and,  indeed,  to  other  diseases  as  well,  is  up  to  the 
present  a  moot  point  which  requires  to  be  further  investi- 
gated. That  sewer  gas  has,  further,  what  I  should  like  to  call 
a  mephitic  or  direct  action  upon  the  health  is  shown  beyond  tho 
shadow  of  a  doubt  by  such  very  sad  cases  as  the  one  in  which 
five  sewermen  perished  in  a  newly-constructed  sewer  at  East 
Ham  on  the  1st  July,  1895.  Summarising,  then,  the  action 
of  sewer  gas  upon  health,  we  might  say  it  is  a  two-fold  one — 
viz.,  a  direct  or  mephitic  action  and  an  indirect  or  predispos- 
ing action.  It  is  quite  probable  that  we  shall  succeed  eventu- 
ally in  tracing  these  two  actions  to  one  and  the  fame  cause, 
bnt  at  present,  at  any  rate,  we  have  nothing  but  mere  specu- 
lation to  guide  us  in  the  settlement  of  this  question. 
This,  then,  in  my  humble  judgment,  is  the  action  of  sewer 
gas  upon  health,  so  far  as  our  present  researches  will  allow 
U8  to  form  an  opinion.  In  opposition  to  this  is  the  statement 
that  has  of  late  been  fi'equently  circulated — that  sewer  gas 
is  perfectly  harmless  ;  and  with  a  view  to  showing  that  such 
an  opinion  might  have  disastrous  consequences  so  far  as  the 
public  and  private  health  is  concerned,  I  read  the  paper  above 
referred  to  at  the  Leeds  congress.  But  if  sewer  gas  only  pre- 
disposes to  typhoid  fever,  how  and  in  what  manner  does  the 
tj'phoid  bacillus,  which  undoubtedly  is  contained  in  the  sew- 
age from  typhoid-infected  houses,  get  into  our  system  ?  This 
question  brings  me  to  the  second  part  of  my  snbject.  Here 
we  are  able  to  speak  with  far  greater  certainty,  as  we  have 
been  able  to  discover  the  typhoid  bacillus  in  the  media 
through  which  it  has  actually  been  conveyed.  Tho  air  does 
not  often  form  the  medium  for  the  conveyance  of  the  typhoid 
germ.  It  is  true  there  are  some  eindeniics  on  record  which 
seem  to  point  to  the  ai'rial  form  of  infection — the  typhoid 
germs  adhering  to  dust  particles — but  they  are,  undoubtedly, 
exceptions  to  the  rule.  Germs  are  much  more  frequently 
carried  about  and  spread  through  dirty  hands,  dirty  linen, 
&c.  Milk  has  in  several  instances  formed  the  carrier  of  the 
typhoid  germ.  But  the  medium  through  which  I  might 
almost  say  in  the  majority  of  cases  the  bacillus  typhosus  has 
entered  the  human  system  is  tlie  water  of  either  private  or 
public  supplies,  and  the  disastrous  epidemic  which  is  now 
raging  at  Maidstone  is  a  case  in  point.  From  the  excreta  of 
typhoid  fever  jiatients,  either  in  the  shape  of  night-soil  (Havre 
epidemic  of  1888)  or  through  sewage  (Worthing  epidemic  of 
1894),  the  specific  germ  has  found  its  way  into  the  water  and 
thus  polluted  it.  To  some  extent  the  nature  of  the  outbreak 
itself  is  an  indication  of  its  cause.  When  an  epidemic  bursts 
upon  us  like  an  explosion  and  continues  to  spread  all  over  the 
district  it  may  safely  be  concluded  that  the  public  water 
supply  has  been  poisoned.  Smaller  and  more  local  epidemics 
are  probably  brought  about  by  a  polluted  well  or  through  the 
milk,  and,  finally,  isolated  cases  that  crop  up  here  and  there 
are  probably  caused  through  the  predis]")Osing  action  of  sewer 
gas  or  other  minor  causes.  There  are  now  a  number  of 
cases  on  record  where  underground  water  supplies  have  been 
poisoned  through  the  entrauce  of  the  typhoid  bacillus,  such 
as  at  Lausen,  in  Swit/.erland,  1872  ;  Beverley,  in  Yorkshire ; 
Worthing,  in  1894;  Havre,  in  France,  1888;  and,  lastly, 
Maidstone,  1897  ;  and  it  behoves  all  those  looking  out  for 
undergrQund  supplies  to  carefully  study  all  the  reasonable 
chances  of  pollution,  and  if  not  satisfied  to  place  a  sand 
filter  between  the  raw  material  and  the  consumer,  which, 
although  not  an  absolute  safeguard,  is,  if  systematically  and 
carefully  worked,  capable  of  ])reventing  the  passage  of  tho 
disease  germs  through  it.  In  conclusion,  I  trust  I  have  not 
trespassed  too  long  upon  your  space  ;  but  my  excuse  must  bo 
the  interest  which  this  subject  has  for  every  municipal  and 
sanitary  engineer,  especially  at  a  time  when  all  eyes  are 
turned  upon  the  sad  epidemic  at  Maidstone. 


QUERIES  AND  REPLIES. 

SJccfrheg  nccompaiiyiiig  Qiieririt  nhoufd  be  made  separate  on  white  paytr 
in  plain  hlack-iuk  lines.    Letferinif  or.figures  should  he  hold  and  plain. 


105.  Paving:  Private  Streets :  Apportionment  of  Costs 
under  Sec.  150  of  tlie  Public  Health  Act,  1875  :  Measure- 
ment of  Frontages. — "  Jleasurer"  writes:  Will  yon  kindly 
answer  me  the  following  (|ueries;  some  of  these  points  ariso 
almost  every  time  t  h:ive  a  finished  road  to  measure  up: 
How  should  tho  frontage  be  measured  ui)on  the  following 
cases  :  (1)  Where  the  party  fence  is  not  at  right  angles  with 
the  frontage  lino  or  is  not  opposite  tho  party  wall  ?  (2) 
Where  the  party  fences  are  omitted  and  tho  party  wall  is 
not  visible  on  the  outside  ?  (3)  Where  tho  fence  consists  of 
two  rods,  the  ends  of  which  are  not  over  each  other  at  their 
junction  with  the  foreconrt  wall?  In  all  these  cases  the 
houses  are  supposed  to  be  set  back  10ft.  or  15ft.  from  the 
forecourt  wall. 

The  method  of  apportionment  of  costs  under  Bee,  150  of 


October  15,  1897.] 


AND   COUNTY   ENGINEER. 


449 


the  Public  Health  Act,  1875,  is  required  to  bo  according  to 
the  frontage  of  the  respective  promises  on  the  street. 
Therefore  in  (1)  the  inoasarement  must  be  taken  from  the 
centre  of  one  party  waM,  along  tlie  frontage  to  the  street,  to 
the  centre  of  the  ne.tt  party  wall.  It  is  immntorial  whether 
the  part}-  wall  roceJo  from  thn  street  lino  at  an  angle  or 
otherwise.  (2)  The  measuronumts  ninst  bo  taken  from  the 
party  wall.-"  of  the  honses  which  are  readily  visible  on  the 
outside.  If  the  house's  are  set  back  some  distance  from  the 
street  and  the  party  walls  are  not  at  right  angles  with  the 
street,  the  lines  mast  be  produced  until  they  interseot  the 
boundary  wall  of  the  fence  abutting  on  the  street  and  the 
measurements  taken  between  the  two  points.  (3)  Inas- 
much as  the  two  rods  or  rails  will  be  fixed  to  standards  or 
posts,  the  measurement  mnst  bo  taken  to  the  base  of  suoh 
standards 

106.  Sowerag^e:  Varying  Gradients:  Discharge,  how 

CaiCUlatecl.  ".lurjior"  writes:  111  dcsiiriiiTig  tliu  ca|i«city  of 
a  sewir  for  any  section  where  varying  inclinations,  say,  for 
example,  1  in  60,  1  in  80.  1  in  20(1,  aro  to  bo  given,  which 
gradient  is  taken  in  obtaining  the  head  or  fall  in  obtaining 
the  length  of  section?  Is  the  fall  taken  from  tlio  tiattcst 
gradient  or  otherwise.  1  shall  bo  glad  if  yon  will  inform  me 
the  correct  method. 

We  assume  onr  coiTOspondent  requires  to  know  which 
gradient  is  (o  be  taken  in  a  series  on  the  same  line  of  sewer 
in  calculating  tho  velocity  and  discharge,  although  his 
knowledge  of  tho  terms  "  head,"  "  gradient  "  and  "  fall "  is 
evidently  defective  anil  should  lie  imjiroved.  We  may 
observe  tli.at  generally  the  velncity  and  iliscliarge  must  be 
computed  from  tlio  p.Trticiilar  length  of  sewer  which  has 
tho  flattest  gradient.  This  is  especially  the  case  if  tho 
latter  is  nearest  the  outfall,  but  should  it  be  in  the  higher 
liarts  of  tho  sower,  then  this  no  longer  holds  good.  To  com- 
pensate for  the  loss  of  head  duo  to  friction,  pipes  of  larger 
diameter  may  bo  used  in  the  section  of  tho  sewer  having 
lower  gradient,  when  tho  velocity  and  discharge  will  be  in- 
creased. 

107.  Water  Supply :   Failure  In  Delivery.—"  Rusticus " 

writes:  With  further  reference  to  my  queries  \os.  !)1)  (.-Vugust 
20th)  and  102  ((October  1st)  I  slioiild  cxjiUiin  that  the  supply 
of  water  is  only  for  a  hunting  box,  and  tliat  when  tho  Laps 
mentioned  have  been  tested  no  other  taps  havo  been  open  at 
the  same  time.  Tho  extent  of  J-in.  pipe  is  of  no  considerable 
length,  and  the  2-in.  main  has  been  well  tested  for  leakages 
and  found  perfect. 

In  our  replies  to  tho  former  queries  on  this  subject  we 
indicated  possible  cau.ses  affecting  Ilia  delivery  of  water 
under  tho  circumstances  named  by  our  corresjiondent,  and 
tlio  information  therein  given  must  be  utilised.  We  should 
be  furnished  with  f;ict3  in  a  concise  and  clear  manner,  as 
wo  aro  unable  to  make  calculations  as  to  the  loss  of  head 
due  to  friction  in  pipes,  &c.,  from  such  information  as 
"  the  J-in.  pipe  is  of  no  considerable  length,"  as  given  in 
his  hast  qnery,  Ac.  Why  is  the  exact  length  not  given  ? 
Two-inch  water  mains,  we  might  point  out,  frequently 
after  some  years'  use  become  what  is  termed  "  furred " 
np  through  corrosion  and  the  waterway  rednccd  thereby  to 
an  extraordinary  degree.  .V  thorough  examination  of  the 
2-in.  main  and  the  ^in.  pipe  must  bo  made  to  ascertain 
whether  the  failure  is  due  to  these  causes  or  to  other 
obstruction,  as  there  is  no  reason, apart  from  tho  several 
jiossiblo  causes  we  have  indicated,  why  the  supply  should 
be  ineffective. 


POLLUTION  OF  THE  DEE, 

An  important  Local  (ioveruinent  Hoard  intpiiry  was  held 
at  Chester  on  Thnrsilay  into  the  pollution  of  tlie  (Jhester 
Dee.  Dr.  Bruce  Low  and  Mr.  H.  TuUoch,  Local  Govern nient 
Board  inspectors,  condnetcd  the  inquiry,  which  was  .attended 
by  counsel  and  representatives  of  Cheshire,  the  Clioster  Cor- 
poration, Shropshire,  Flintshire,  Denbighshire  and  Merionoth- 
shire.  It  w.as  rcpresfnted  that  a  population  of  50,0(X)  persons 
in  and  around  Chester  obtained  their  drinking  water  from 
the  Dee,  into  wliich  Dr.  Bruce  Low  had  reported  that  great 
quantities  of  sewage,  treated  and  untreated,  were  poured. 
Twelve  month. s  ago  Cluster  sought  Parliument.ary  powers  to 
stop  the  |iollution,  and  was  unsuccessful,  whereupon  tho 
Cheshire  City  Council  moved  to  obtain  the  formation  of  a 
joint  committee  to  enforce  tho  provisions  of  the  Pollutions 
Act  of  187()  over  the  whole  watershed  of  the  Dee.  Tho 
only  pnblic  authorities  which  joined  Cheshire  in  its  applica- 
tion were  Flintshire  ;ind  Chester  Corporation  ;  .Shropshire, 
Merionotshiro  and  Denbighshire  being  represented  as  hostile. 
It  was  announced  that  tho  Chester  Waterworks  Company 
had  agreed  to  give  in  perpetuity  a  substantial  contribtition 
towards  tho  exjienses  of  the  joint  committee  it  formed.  Tho 
Donbighshiro  County  Council,  as  tho  leading  opponents, 
characterised  the  whole  proposal  as  an  attempt  to  saddle  tho 
authtn-ities  on  the  L'pper  Dee  with  the  cost  of  purifying  tho 
Chester  water  supfily  fur  the  benefit  of  .a  private  company, 
whose  plain  duty  it  was  to  seek  a  fresh  sourci'.  Ilepreseuta- 
tives  of  Merionethshire  and  Shiopshire,  and  several  sanitary 
bodies,  also  0|ipo8ed  the  scheme  as  unnoces.sarj,  declaring  that 
tho  jiowers  already  in  existcnci'  wore  ample.  Dr.  Bruce  Low 
intimated  that  they  would  report  to  tlio  Local  Uovornraout 
Board  in  duo  course. 


THE  SURVEYORS^NSTITUTION. 

Ni;xT    .Mkfting. 
The  first  ordinary  general  meeting  of  the  session  1897-08 
will  be  held  at  the  temporary  onices,  Savoy-street,  Victorin- 
cmbankment,    W.C,   on     Monday,    November  Hth,   when   tho 
president,   Mr.  Christopher  (Jakloy,  will  deliver  an  ojiening 
address.     The  chair  will  be  taken  at  8  o'clock. 
Nrw  FKi.r.iittH. 
The  following  members,  having  passed  tho  requisite  qnnli- 
fying  examination,  have   been  tninsferrod  from  tho  class  of 
"  Professional  Associates  "  to  that  of  "  Fellows  "  of  the  Institu- 
tion : — 

Herbert  Phillips  Fletcher,  29  New  Bridge. street,  B.C. 
Thomas  Smellie  Fraser,  209  .St.  Vincrnt-ftrect,  (ilasgnw. 
John  Herbert  Hall,  Penkstone  House,  Middtewirh,  Clicshirc. 
Joliii  Archibahl  Lucas,  (!uildliall  Cliambcrs,  Kxeter. 
Charles  Kdw.ard  Mercer,  Estates  (JIBce,  S.-K.  Kailway,  London 

bridge,  S.E. 
George  Lloyd  Pain,  Woodhay,  Silvordalc,  Carnforth,  Lancashire. 
Horace  .Mordant   Kogcrs,  .50  Belgmvo-road,  South  Belgravia, 

S.W. 
Cieorge   Alexander   Sexton,   119   Brondesbury-road,   Kilborn, 

N.W. 
John  Henry  West  Wheeler,  5  Sloane-strcet,  S.W. 
.Mfred  .lohn  Martin,  Hi  Duke-street,  Chelmsford,  Ksser. 
Frederick   Wyldboro   Digby   Pinney,  6   Wnterloostreet,   Bir- 
mingham. 
Charles  Arthur  Reffell,  The   Chestnuts,  Gomshall,  Guildford, 

Surrey. 
Ernest    Victor    Whitaker,    Gorsty    Villa,     St.     Peter's-road, 
St.  Albans,  Herts. 

^f!tw   Student. 
Mr.  James  D.  Young,  "  Woodlands,"  Xnrth-hill,  Highgate, 
N  ,  having  passed  one  of  the  examinations  exempting  candi- 
dates from  the   preliminary  examination  of  the   Institution, 
has  been  enrolled  by  the  council  a.s  a  Student. 

Students'  Preliminary  Examination. 
The  students'  preliminary  examination  will  bo  held  on  tho 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland,  will  bo  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  bo  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 

Special  Certificate   Examination,  1898 

(POR  MBMDERV). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proimsed 
to  bo  held  on  Tuesday,  Wednesd.ay  and  Thursday,  the  lith,  15tli 
and  IGth  of  Juno  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Jlnior  JIeeting.s, 

Tho  first  of  four  meetings  of  e.xaminces  and  students, 
authorised  (subject  to  certain  conditions)  by  tho  council  to 
be  held  during  the  jiresent  session,  will  take  place  in  tho 
lecture  hall  of  the  Institution  on  Monday,  the 29th  November 
next.  The  chair  will  bo  taken  at  7  o'clock. 
Employment  Reoistrt. 

With  a  view  to  the  convenienci>  of  members  requiring  pro- 
fession.al  assistants,  landowners  requiring  agents,  and  young 
members  socking  employment,  the  council  havo  cstablifheil 
a  register,  which  they  trust  will  prove  a  useful  .adjunct  to 
the  other  work  carried  on  by  the  Institution.  Tho  arrange- 
ment being  confined,  as  regards  surveyors  and  land  agents, 
entirely  to  members  of  the  Institution,  no  fees  of  any  kind 
will  bo  payable.  Forms  of  application  for  iho  use  of  em- 
ployers, members  or  landowners  needing  assistants,  or  agents 
or  members  seeking  employment,  can  bo  obtained  on  applica- 
tion (personally  or  by  letter)  at  the  oftices  of  the  Institntion. 
Every  endeavom'  will  be  made  to  make  the  new  arrangement 
efficient  as  soon  as  possible,  but  its  usefulness  will  obviously 
depend  on  its  being  speedily  and  generally  taken  up  by  tho 
members  and  others. 


How  Disease  is  Engendered.— At  the  Rochester  County 
Police  I'liiiri.  un  S:iiuril:iv.  .Mr.  J.  W.  Crookes,  one  of  the 
magistrates  for  Kent,  was  summoned,  as  the  ownerof  cottages 
in  the  village  of  Meoiihani,  for  having  neglected  to  comply 
with  tho  requirements  of  tho  Strood  Rural  District  Council 
to  abate  a  nuisance  causcil  by  a  foul  and  chokotl-up  drain. 
Some  sensation  was  cansed  in  court  by  the  statement  of  tho 
inspector  of  nuisances.  He  said  the  tenants  of  the  cottages 
derived  their  water  sujiply  from  a  rnin-wnlor  tank,  there 
being  no  well  on  tho  property,  and  the  overllow  pipe  there- 
from led  directly  to  tho  cesspool.  On  one  occasion  it  wss 
found  that  there  had  been  a  back  fiow  of  sewage  from  tho 
cesspool  into  tho  water  tank.  This  state  of  things  had  now 
been  remedied.  The  water  mpply  of  .Mropham  was  very 
deficient,  but  especially  so  at  tho  defendant's  collages,  which, 
beini;  tiled,  furnished  less  rain  water  than  slute-n>ofod  houses. 
The  defence  wa.s  that  it  was  the  tenants'  duty  to  keep  the 
drains  clear;  and  that  the  sanitary  authority  were  |<nrtios  to 
tho  wrong,  because  they  had  not  provided  n  projwr  water 
supply.  'I'ho  magistrates  made  an  order  for  tho  defendant  to 
conform  to  tlie  sanitary  authority's  notice.  Xotico  of  np[K'al 
was  given. 
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THE  TYPHOID  OUTBREAK  AT  MAIDSTONE. 


Mr.  A.  M.  Fowler,  m.i.c.e.,  has  writtou  as  follows  to  a  Man- 
chester contemporary  :  I  am  amazed,  in  this  age  of  scientific 
research,  that  this  fever  should  have  broken  ont  and  be 
allowed  to  continue  in  such  a  malignant  form  and  with  such 
increased  violence,  inasmuch  as  it  is  well  Icnown  by  the  faculty 
that  it  is  a  bowel  complaint— i.e.,  caused  fronr  germs  of  con- 
tagion passing  through  the  intestines.  The  principal  medium 
conveying  this  is  the  drinking  of  raw  liquids — e.y.,  raw  water, 
raw  milk,  and  eating  raw  vegetables — in  fact,  similar  to  the 
case  of  the  outbreak  of  fever  in  the  Wandsworth  Asylum 
some  years  ago,  when  one  writer  stated  that  the  germs  of 
contagion  might  have  been  taken  up  by  eating  raw  vegetables 
from  the  garden  irrigated  witli  sewage.  As  a  water  and 
sewage  engineer  I  contend  that  germs  of  contagion  cannot  be 
detected  by  analysing  samples  of  water  taken  from  a  running 
stream,  inasmuch  as  thousamls  of  samples  may  thus  be  secured 
and  not  one  contain  a  germ  of  disease;  and  here  is  the  danger 
of  having  a  water  supply  from  a  watershed  which  is,  say, 
only  partly  under  cultivation.  Common  sense  dictates  that, 
esjiecially  in  time  of  heavy  rain,  objectionable  particles  may  be 
washed  from  such  gathering  grounds  into  the  receivers  of  the 
water  supply.  Medical  officers  of  health  are  continually 
calling  attention  to  the  cleansing  of  cow  houses  and  the  want 
of  cleanliness  in  utensils  for  the  supply  of  milk.  The  irri- 
gation of  farm  lands  and  market  gardens  with  sewage,  and 
especially  watercress  beds  where  tepid  water  adds  so  much 
to  the  growth  (especially  in  winter)  of  watercress  vegetation, 
should  be  avoided.  I  have  seen  watercress  beds  impregnated 
with  sewage,  and  the  plants  covered  with  it.  Why  is  this 
state  of  things  allowed. to  exist  when  the  remedies  are  known  ? 
The  whole  secret  is  the  saving  of  expense  in  the  cheapening 
of  the  production  of  the  water  supply.  Cheapness  in  the  pro- 
duction of  milk,  and  the  cheap,  lucrative  production  of  vege- 
tables for  the  market.  The  worst  of  this  dreadful  plague  (so 
to  speak)  is  that,  unlike  some  of  the  seven  zymotic  diseases, 
it  is  relapsing  for  years  after,  as  1  know  from  family  ex- 
perience. The  fault  remains,  that  tlie  central  powers  do  not 
insist  upon  a  more  vigorous  action,  by  not  allowing  this  false 
economy  in  public  bodies  to  reign. 


APPOINTMENTS  VACANT. 

Building  Inspectok. —  (Jctober  2Uth.  —  Corporation  of 
Derby.     £2  lOe.— Mr.  H.  F.  Gadsby,  town  clerk. 

Road  Foreman. — October  20th. — Southampton  County 
Council.  30s. — Mr.  W.  J.  Taylor,  county  surveyor,  Winchester. 

Draughtsman. — October  21st. — Corporation  of  Bradford. 
£120.— The  Town  Clerk. 

Sanitary  Inspector.— October  22nd. — Vestry  of  ,St.  Leo- 
nard, Shoreditch,  London,  E.G.  £120.— Mr.  H.  Mansfield 
Robinson,  clerk. 

Clerk  op  Works.— October  22nd. — Hebden  Bridge  Urban 
District  Council. — Mr.  R.  Crabtree,  clerk. 

Clerk  of  Works.— October  23rd.— Llandudno  Urban  Dis- 
trict Council.  £3  3s. — Mr.  E.  Paley  Stephenson,  engineer  to 
the  council. 

Assistant  Inspector  of  Nuisances. — October  28th. — 
Barry  Urban  District  Council.  30s.  -  Mr.  J.  Arthur  Hughes, 
clerk. 


COMPETITIONS. 

KiKBrsioouslDE.— October  16th.— Scheme  for  snpplyinpr  l\v  gravita- 
tion the  villages  of  Spounton,  Lastiiigham,  Crompton  and  Appleton-le- 
Moors  with  puro  water,  for  the  rural  district  council.— Mr.  Eichard 
Jennings,  clerk  to  the  council. 

COLNE.— October  20th.— Technical  schools,  public  library  and  public 
hall  in  Albert-road,  cost  not  to  exceed  JE5,50O.  £50  and  £35.— Mr.  T.  H. 
Hartley,  borough  engineer. 

UxBuiDOB.— October  30th.— Combined  or  separate  schemes  for  the 
drainage  of  Eaalcote  and  Northvvood,  for  the  rural  iU.strict  council. 
£15  and  £35.— Mr.  C.  Woodbridge,  38  High-street,  Uxbridge. 

Wellb.— November  30th.— Large  public  hall  over  the  present  post 
ollicc,  market  house  and  fire  engine  house.  £25,  £15  and  £10.— Mr. 
Regd.  L.  Foster,  town  clerk. 

Cardifk.— December  ■Jth.— New  town  hall,  law  court.s,  &c.  £500, 
£300  and  £200.— ilr.  \V.  Harpur,  m.i.c.e.,  borough  engineer. 

NorriNOHAM.— December  15th.— Designs  tor  laying-out  and  planting 
a  new  cemetery  at  Basford.  £100  and  £50.— Sir  Samuel  G.Johnson, 
town  clerk. 

NoTritffi HAM.— December  15ih.— Designs  for  the  lodges,  chapels, 
crematorium,  Ac,  at  the  new  cemetery  at  Basford.  £100  and  £50.— Sir 
Samuel  G.  Johnson,  town  clerk. 


MUNICIPAL  CONTRACTS  OPEN. 

pREsros.-()L'tnI)erl5tli.— T-cvellinff,  pavm;,',  lliiL:;,'in^s  chiuinellinErantl 
making  yoofi  of  James-street  Soutli.— The  lini-Dim^h  KtiKiiit'or. 

HoYTON.— October  l&th.— Coiiatniction  of  about  i'dO  lineal  yards  of 
brick,  caat-irou  and  eartheinv.iro  pipe  sewerw,  lor  tlie  uibaa  district, 
council.— Mr.  T.  S.  McCallum,  engineer,  1  Chapel-walks,  Mauehester. 

GuiLDKoiu).— October  ICtU.— blue  Guernsey  granite.— Mr.  C.  G. 
Mason,  borough  surveyor. 

Southehd-ow-Ska.— October  18th,— Pnmping  machinery,  for  the  cor- 
poration.—Mr.  James  Mansergh,  0  Victoria-street,  Westminster,  S.W. 

WEiii.iNQBOROUGH.— October  19th.— Unuul  in  GUmcaster-place,  tor 
the  urban  district  council.- Mr.  Kdward  Shanutin,  surveyor. 


EEEMONDSEr. — October  18th.— 750  galvanised -iron  pails  for  the  col- 
lection of  dust  and  ashes,  for  the  vestry.— Mr.  Frederick  Ryall,  vestry 
clerk. 

BAKKiifG.— October    19th.— Public   baths  at  the  rear  of  the  Public 
Offices,  East-street,  and  twenty  cast-iron  and  five  welded-steel  venti- 
lation columns,  for  the  urban  district  council. — Mr.  E.  H.  Lister,  clerk. 
GooLE.— October  19th.— Ventilation  works  at  the  market  hall,  for  the 
urban  district  council. — Mr.  Geo,  England,  clerk. 

KiNGsTON-ON-TsiMEs.  —  Octobcr  19th. —  Public  convenience. —  Mr. 
Harold  A.  Wiuser,  towTi  clerk, 

Dudley. — October  19th. — Works  of  forming,  kerhing,  channelling 
and  metalling  in  Meeting-street,  Netherton,  and  Furnace-row,  Dudley. 
— Mr.  John  Gammage,  borough  surveyor. 

Leeds.- October  19th.— Lime  for  the  Knostrop  sewage  works.— The 
Town  Clerk. 

Leeds. — October  19th.— Kerbing  in.  various  districts  of  the  city  for 
three  years  and  one  year  respectively, — Mr,  Thomas  Hewson,  m.i.c.e., 
city  engineer. 

Leeds.— October  19th.— Construction  of  sewers  in  various  districts 
of  the  city  for  three  years  and  one  year  respectively. — Mr.  Thos.  Hew- 
son, M.I.C.E.,  city  engineer. 

Knakesbouough. — October  20t]i. — Main  sewerage  and  sewage  dis- 
posal works  for  the  district  of  IJiltou,  for  the  rural  distiuct  council. — Mr. 
D.  Balfour,  m.i.c.e.,  engineer,  3  St.  Nicholas  Buildings,  Newcastle-on- 
Tyne. 

filoELE  Y. — October  20th. — Completion  of  the  public  baths  in  Fountain- 
street,  for  the  corporation.— Messrs.  Holtom  &  Fox,  architects,  West- 
gate,  Dewsbury. 

Leeds.- October  20th.— Walling,  Ac,  for  the  widening  of  Hurley- 
street.— The  City  Engineer. 

GLASGOW.—October  20th.— Electrical  eqaipuieut  of  the  tramways. — 
Mr.  J.  D,  Marwick,  town  clerk, 

Rhondda. — October  20th. — Construction  of  a  reservoir  at  Llyn  Fawr, 
for  the  urban  district  council. — Mr.  Walter  H.  Morgan,  clerk. 

Lanche^tki;.— October  20th.— Construction  of  a  9-in.  pipe    sewer  at 

Holmside  village,  for  the  rural  district  council.- Mr.  J.  E.  Par  ker,  Post 

Office  Chrtrabers,  Newcastlc-on-Tyne, 

Bury. — October  20th. — Various  street  works. — The  Borough  Surveyor. 

Rochdale,— October  20th.— Retaining  wall  in  Robinson-street. — Mr. 

James  Leech,  town  clerk. 

Glasgow. — October  21st. — TJndergi-ouud  urinal  and  lavator;\'  at  Park- 
head  Cross. — Mr.  John  Lindsay,  interioi  clerk,  City  Chambers,  Glasgow. 
Rhondda. — October  21st. — Road  improvement  at  Ai>i)letree,  for  the 
url)an  district  council.— Mr.  W.  J.  Jones,  surveyor,   Council  Offices, 
Pentre,  R.S.O. 

Kingston-on-Thamem. —  October  21st.— Hospital  buildings.  —  Mr. 
Harold  A.  Winser,  town  clerk. 

Belfast.— October  21st.— New  city  hall.— Sir  Samuel  Black,  town 
clerk. 

Eastbourne. — October  22nd. — Model  common  lodging  house. — Mr. 
William  Chapman  Field,  borough  architect. 

Durham. — October  22nd. — Alteration  and  repair  to  the  sewage  works 
at  Carrville,  for  the  rural  district  council. — Mr.  George  Gregson,  sur^- 
veyor, 

Oakwobth.— October  22iid.— Widening  of  Church-street,  for  the 
urban  district  council. — The  Chairman  of  the  Highways  Committee. 

Walthamktow.— October  22nd.— Work  of  laying  concrete  flags  and 
uiaking-up  St.  Andrew 's-road,  Mount  Ploasant-road,  Oakfield-road, 
Ringwood-road  and  Tennyson-road,  for  the  urban  district  council. — Mi". 
G.  W.  Holmes,  a. m.i.c.e.,  surveyor. 

Manchester. — October  22nd. — Various  machinery  for  the  new  hy" 
dranlic  pumping  station  in  Potts-street. — The  Chairman  of  the  Water- 
works Committee, 

Walthamstow.— October  22nd.— Erection  of  a  sludge  press  at  Low 
Hall  sewage  works,  for  the  urban  district  council,- Mr,  G.  W.  Holmes, 
A. m.i.c.e.,  surveyor. 

Penrith.- October  33rd,— Bridge  across  the  Haven  at  SickergiU, 
Renwick,  for  the  rural  district  council. — Mr.  C.  N.  Arnison,  clerk. 

Farnham, — October  2'iv<\. — Pennant  channel  stones  and  kerb,  for  the 
urban  district  council. — Mr,  Richard  Mason,  clerk. 

Thiesk. — October  23rd. — Sewerage  works  in  the  parish  of  Sowcrby, 
for  the  rural  district  council.— Mr.  Thomas  Stokes,  surveyor. 

HiNDLEY. — October  25th.— Sewage  disposal  works,  for  the  urban  dis- 
trict council.— Mr.  Alfred  Holden,  surveyor. 

Dewsbuey.— October  25th.— Granite  setts.— Mr.  H.  Dearden,  borough 
surveyor. 

Eeckenham.— October  2Bth. —  Paving  of  Beckenham-road,  for  the 
urban  district  council,- Mr.  F.  Stevens,  clerk. 

Hindley.— October  25th.— Supply  of  cast-iron  pipes,  penstocks,  sew- 
age screening  and  raking  ajiparatus,  &c.,  at  the  outfall  works  at 
Hindley  Green,  for  the  urban  district  council, —  Mr,  Alfred  Holden, 
engineer. 

HiNDLET.— October  25th,— Gas  engine  and  a  set  of  sewage  and  sludge 
pumps  for  the  outfall  works  at  Hindley  Green,  for  the  urban  district 
council, — Mr.  Alfred  Holden,  a,m.i.c,e.,  engineer. 

Tadcaster. — October  26th,— 9-in.  earthenware  pipe  sewer  at  Tadcaater 
West,  for  the  rural  district  council, — Mr.  J.  A.  Bromet,  clerk. 

Dover.- October  26th.— Cornish  boiler  for  the  sea  baths,  Marine - 
parade. — Mr.  Henry  E.  Stilgoe,  a.m.i.ce.,  borough  engineer. 

West  Ham.— October  2Gtli.— Additional  ward  pavilion  at  the  small- 
pox hospital,  Dageuham. — Mr.  Lewis  Angell,  borough  engineer. 

Kensington,- October  2Gth.— Crushed  Thames  ballast,  for  the  vestry. 
—Mr.  W,  Weaver,  vestry  surveyor. 

Leeds.— October  26th,— Completion  of  the  public  baths  in  Meanwood- 
road, — Mr.  Juo.  Harrison,  town  clerk. 

London.— October  26th.— Alterations  at  the  fire  brigade  station  in 
Heath-street,  Hampstead,  for  the  county  council. — Mr.  C.  J,  Stewart, 
clerk. 

Ramsgate.— October  27th.— Best  hand-broken  Cherbourg  (juartzite* 
—Mr.  M.  Aspinall,  a.m.i.ce.,  borough  engineer  and  surveyor, 

Bieminqham, — October  27th. — Construction  of  i)  miles  of  aqueduct 
from  Knighton  to  Downtown,  for  the  corporation. — Mr.  Jas.  Mansergh, 
5  Victoria- street,  Westminster,  S.W, 

Litherland.— October  27th.— Completion  of  a  passage,  for  the  urban 
district  council.— Mr,  W.  B.  tlarton,  surveyor, 

Hebden  Bridge. —October  I'sth,— Sewage  works,  for  the  urban  dis- 
trict council. — Messrs,  Newton,  17  Cooper-street,  Manchester. 

Shrewsbury.— October  2Uth.— Various  buildings  at  Coleham,  for  the 
corporation.- Messrs.  John  Taylor,  Sou  &  Santo  Crimp,  27  Great 
Gcorge-streot,  Westminster,  London,  S.W. 

Mountain  Ash. — November  1st. — Road  works,  &c,,  in  cemnoction 
with  the  laying-out  of  Victoria  pleasure  grounds,  for  the  urban  district 
council. — Mr.  John  Williams,  purveyor. 

MANORHAMii.roN  (Irclaiul). — November  1st.  —  Repairs  at  the  court 
house,- Mr.  E.  0*N.  Clarke,  county  surveyor,  Oarrick-ou-Shannou. 

Shoebditch.— November  2nd.— Additional  engines,  generators,  &c., 
for  the  vestry.—Mensrs.  Kmcaid,  Waller  &  Manville,  2a  Great  Georgo- 
streot,  Weatmiuetor,  Loudon,  S.  VV. 
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HuLi..—  Noveinlwr  Rth.—  Elcttriial  ci|Uipment  of  the  tramways. — 
Mr.  A.  E.  White,  city  ons'ueor. 

LrTHiM.— November  Ifith.— Sowcmt'c  works,  for  the  urban  district 
coiiDCil. — Mr.  Henry  Bancroft,  enj?ineor,  88  Mosley-Btroel,  ^lanchcster. 


TENDERS. 

•ACCBPTBD. 

IJRKNTFOUD.— For  various  works  i\t  tho  immpint;  f^fntiun,  T 
Meadow,  for  the  urbjiu  district  council.— Mr.  Nowoll  Parr,  onpri 
ftndenrveynr  tnihe  council: — 

J.  Bronkinjj,  Richmond      

F.  &  H.  F.  Hii^K",  Lonpbborough  Junction* S.K 

Foord  &  Sons,  Urentford 

J.  Bftrncs.  Urontford 

Foonl  A  Hudson,  ('onlvillo 

Godson  &  Son,  Kilburn-lano,  W.*  

Snrveyor'8  chtiinivto,  JtH75. 

BUOMLKY,— For  the  widenineof  Bcckenham-lfine,  for  the  urban  dis- 
trict council.— Sir.  Fred  H.  Normnn,  clork  :— 

J.  Mowlera  &  Co.,  Westminster,  S.W ^07 

T.  lituiKbury,  linmilcv         861 

C.  Forrl,  Hiirlesden,  N.W 820 

K.  Feill  &  Sons,  Broiulcy 805 

n.  Stnckwcll.  Hrorolcv*      771 

I),  llrevver,  PlumBtead,  S.E 386 


neor 

£096 

It  10 

K80 

nm 

7oO 


CHISWICK.— For  the  making-upof  Kastbury-grovc,  Dorches  tor -prove, 
Cornwall-^ rove  and  Balfern-provc,  for  the  urban  district  council.— 
Mr.  Arthur  Ramsden,  surveyor: — 

H.  Morecroft,  Acton,  W. £4,182 

15.  Nowell  &  Co.,  KensiuKtou,  S.W 3,G05 

S.  Hudson,  Streatham  Hill  station,  S.W 3,107 

M.  N.  Rhodes,  Chiswick,  W,« 2,508 


CHORLKY.— For  paving  setts,  kerbs,  fiaps.  broken  granite,  chippings, 

and  glaxed  earthenware  pipes. — ilr.  J,  Millt*,  town  clerk  : — 
Paving  Setts  and  Kerbs.— Waring  Brothers,  Brinscall,  near  Chorley.* 
Street  Flags.— Walton  Brother.^,  Iliiwtenstall  ;*  and  Threlkold  Granite 

Company,  Keswick.* 
Limestone  Chippings. — R.  Briggs  &  Sons,  Chthoroe.* 
Broken  Granite.— Kneeshaw,  Lupton  &  Co.,  Liveriwol.* 
Karthenwaro  Pipes.— A.  Mason  &  Sons,  Norwich,  near  Bolton.* 


DARTMOUTH.- Fora  aushing  tank,  &c.,  in  Lower-street.- Mr.  T.  O. 
Vealo,  borough  surveyor;— 

Robert  Pillar,  Dartmouth £00 

J.  Back,  Dartmouth 9.3 

Richard  Pillar,  Dartmouth* 75 

Surveyor's  estimate,  £75. 

-Mr. 


DTTDLKY. —  For  forming,  channelling  and  sewering  new  streets. 
J.  G  niimage,  borough  surveyor:— 

Currall,  Lewis  A  Martin,  Birmingham        £1,223 

.1.  Davis,  Durllcy I.IU 

H.  Hughes  A  Son,  Lower  Gornal,  Dudley* 995 

H.Hollowny,  Wolverhampton 077 

Borough  surveyor's  estimate,  £973. 


FULH  AM.— For  paving  and  making-up  works  in  Darland-road,  sec.  ii., 
and    Ashcoml>e-road,  and  for  sewer  works  in  Towumead-road. — Mr, 
Charles  Botterill,  a.m.i.c.e.,  vestrj-  surveyor  ;— 
Darlan-road,  Section  ii. 
Road.— S.  Hudson.  £423;  E.  Parry,  £:il7  ;  J.  Mears,  £370;  H.  P.  Green- 
ham,  £310;    B.   Nowell  &   Co.,  £340:    G.  Wimpey  &    Co.,   £-120; 
Lawrence  &  Thacker,  £370. 
York.— B.  Nowell  &Co.,  £241. 

Victoria. — Victoria  Stone  Company  Limited,  £1S0;  S.  Hudson,  £228. 
Imjjeriai.—  Imperial  Stone  Company,  Limited,  £152  ;  S.  Hudson,  £201, 

Ashcombe-strcet. 
Ri>ad.— S.  Hudson,  £118;  E.  Parrv,  £350;  J.  Mears,  £366  :  H.  P.  Green- 
ham,   £3:iO;    B.   Nowell  &    Co.,   £:i70;    G.  Wimpev  &  Co.,  £131; 
Lawrence  A  Thacker,  £390. 
York.— B.  Nowell  A  Co.,  £225. 

Victoria.— Victoria  Stone  Company,  Limited,  £160  ;  S.  Hudson,  £205. 
Imiieriai. —Imperial  Stone  Company,  Limited,  £139;  S.  Hudson,  £189. 

Townmcadroad  sewer. 
S.  Hudson,  £270 :  E.  Parry,  £155;  J.  Mears,  £265;  G.  Wiiiipcy  A  Co., 
£185 ;  Lawrence  &  Thacker,  £175. 


HECKMONDWIKE.— For  the  paving  of  Market-street,  for  the  urban 
district  council.— Mr.  James  Saville,  surveyor; — 

S.  Haiu.< wort  li  A  Co.,  Bradford £325 

J.  Speight,  LcL'ds       283 

TowlcrA  Si»eii;l't,  Leeds'   .  ,  ...  2i>i> 


GRAVKSKND.— For  new  police  colls,  Ac— Mr.  William  Gould,  borooffh 

surveyor: — 

W.  P.  Goose.  Gravesond £I,:i83 

T.  T.  Barden,  Maidstone   .  l.2r^t 

3.  M.  Demnt',  Gmves-nd  I.Ki 

W.  U.  ItoyQeld.  Northtleet         l.l-^O 

Multon  A  WiillU,  Gravoscn:!       I.IJI* 

IL  W.  Martin.  Gravesend          1.125 

W.  Tuffcc,  Gravesend* 1.017 


HAM.— For  dminago  works,  for  the  nrban  district  council.- Mr.  W. 
Warner,  surveyor : — 

H.  Lovatt  A  Co. 

Martin,  Weller  &  Co. 

J.  Jacksoa 

S.  Atkins 

W.  Cokor     

8.  Havaraffh 

E.  IliH '  .  - 

H.  Saunders  A  Co  ..  «.-'.' 

Conliflfp         ...  t.,-«nt 

C.  Ford        ...  :..IM 

LBYTON.— For  sewering  and  kerbing  works  in  t^uartcr-.Miic-ntMi,  for 


£12,725 
9,300 

7,700 
7. 131 


the  urban  district  couucil.- 

T.  Adams,  Wood  Green,  N, 
W.  SDiunders,  Loyton,  K.... 
J.  Jackson,  Lo\'ton,  K.  ... 
G.  Wilson,  WaUhamstow* 


•Mr.  William  Dawson,  surveyor  :— 
£ 

M3 


9.  d. 

7  0 

7  0 

777    0  0 

753  17  6 


TUNBRIDGE  WELLS.— For  the  enlarfromoni  of  llio  watorw^irkH  boiUr 
house  at  Peinbury.— Mr.  W.  C,  Cripps,  town  clerk  :— 

Loncy  A  Son,  Tunbrifigc  Wells £1,060 

T.  J.  Barden,  Maidstone*  MO 


SEAFORD.— For  alterations  at  the  sewage  pumping  station,  for  tho 
urban  district  council, — Mr.  W,  U.  FawBon,  clerk:- 

S.  H.  Berry,  Seaford         £493 

C.  Morling,  Soaford*         480 


SHKERNKSS.  — Accepted   for  roa/I  materials,  for  tho  urban  district 

council.— Mr.  C.  A.  Copland,  surveyor  :— 
Quartzite  and  Quartzito  Chippiiigs.- KentRoad  Mainteoance  ComiMiDy, 

Gravesend. 
Pit  Flints. — Smead  Deantloy,  Sittinglwurne. 
Kentish  Ragstoue. — Benstcad,  Maidstone. 
Hoggin.— E.  Wood,  Millow-next-Sittingbourne. 


NELSON.- Accepted  for  cast-iron  pipes,  21-in  internal  diameter.- Mr. 

B.  Ball,  A.M.I.C.E.,  Iwrough  engineer  and  surveyor  :  — 
J.  A  a.  Roberts,  Linut^d,  West  Bromwicb,  and  J.  A  M.  Hawle^*,  NeUon, 
£1,300. 


NUNEATON.— For  the  construction  of  a  new  street  between  Duke- 
street  and  Manor  Court-road,  for  the  urban  district  council. — Mr.  J. 
S.  Pickering,  surveyor: — 

H.  Mayo,  Nuneaton*  „        .  £148 


WEYBRIDGE.- For  stables  at  the  depot  in  Elm  Grovo-rotid,  for  tho 
urban  district  counciL — Mr.  John  S.  Crawshaw,  surveyor  :— 

S.  Brown,  Weybridge  £455 

C.  Horsell,  Weybridgc         417 

W.  Greenfield,  Weybridge*  390 


WII^RAL.— For  the  widening  of  Sloreton-road,  Fronton,  for  tho  mral 
district  council, — Mr.  William  Churton,  clerk  : — 

McLachlan  A  Hatkin,  Birkenhead          S^i'io 

Harris  A  Trew.  Birkenhead          319 

T,  Rowland,  Northwich      197 

T.  Horrockft,  Liverpool       ...  185 

W.  Dcvany,  Ncston ...  81 


PORTLAND.— For  broken  granite,  for  tho  urban  district  council.— Mr, 
Ernest  J.  Elfoi-d,  engineer  and  surveyor:- 


Whitwick  Granite  Company,  Limited, 
Coalville,  near  Leicester       

A.  A  F.  Maiiuellc,  101  I^cadenhall- 
street,  E.C 

Mowleni  A  Co.,  Westminster,  S.W. 

L.  Sommerfeld,  Great  Tower -street, 
London     

SandcU  Brothers,  79  High-street,  South- 
ampton       

Mendip  Granite  and  Asplialto  Comiwny, 
Craninore,  Shcpton  MuUett 


2  in. 
>.   d. 

Price 
liin. 
1.  d. 

[wr  ton. 
1  in. 
..   d. 

5  in. 
..  d. 

15    9 

15    9 

13    0 

12    7 

10  11 
10    6 

11     S 
10    0 

>  II 

7    0 

8    » 

7    0 

10    3 

10    9 

7    3 

7     3 

B    9 

9    6 

- 

- 

6    9 

«   10 

7     11 

7    0 

StWACE    RAISSO 


FOR     RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 


ENGINEERS, 


5  &  7,  OLD  QUEEN  STREET^      ■ 

WESTMINSTER,  LONDON. 

And   YORK. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT 


K 


5EWACL    TO    at    RAiSCO 


Makers  of 

FLUSHING  SYPHONS; 

SLUICES,  &c. 
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THE    SURVEYOR  AND  MUNICIPAL 


[October  15,1897. 


MEETINGS. 


16.- 
18.- 
21.- 
22.- 
23.- 
26.- 
28. 

30.- 
27.- 

1.- 


OCTOBER. 

-Sanitary  Institute:  Insjiection  of  the  Express  Dairy  Company's 
Farm,  College  Farm,  Fmchley. 

-Sanitary  Institute  :  Prof.  A.  Bostock  Hill  on  "  Factories,  Work- 
shops and  Offensive  Trades." 

-Sanitary  Institute:  Prof.  W.  H.  Corfleld  on  "Water  Supply, 
Drinking  Water,  Pollution  of  Water." 

-Association  of  Municipal  Corporations :  Autumn  general  meeting 
at  the  Westminster  Palace  Hotel. 

-Sanitary  Institute :  Inspection  of  the  Southwark  and  Vauxhall 
Waterworks,  Hampton. 

-Sanitary  Institute :  Dr.  Henry  R.  Kenwood  on  "  Infectious 
Diseases  and  Methods  of  Disinfection." 

-Sanitary  Institute  :  Dr.  Alfred  Hill  on  "  Diseases  of  Animals  in 
relation  to  Meat  Supply  ;  Characteristics  of  Vegetables,  Fish, 
&c.,  unfit  for  Food." 

-Sanitary  Institute  :  Visit  to  Messrs.  Harrison  &  Barber's  knacker 
yard,  Winthrop-street,  Whitechapel. 

-Sanitary  Institute  :  Inspection  of  the  Disinfecting  Station,  Chelsea, 
conducted  by  Dr.  Louis  Parkes. 

NOVEMBER. 

-Sanitary  Institute :  Mr.  .1.  Osborne  Smith  on  "  Principles  of 
Calculating  Areas,  Cubic  Space,  &c.;  Interpretation  of  Plans  and 
Sectisns  to  Scale." 

-Institution  of  Civil  Engineers ;  Opening  of  session  and  presenta- 
tion of  awards  made  by  the  council. 

-Sanitary  Institute  :  Inspection  of  disinfecting  and  filtering  apjili- 
ances  at  .1.  Defries  .t  Sons,  Limited,  1-17  Houndsditch,  B.C. 

-Sanitary  Institute  :  Mr.  Joseph  Priestley  on  "  Ventilation,  Warm- 
ing and  Lighting." 


NOTICES. 

The  Surveyor  and  Municipal  and  County  Kngineek 
may  be  ordered  direct,  through  any  of  Messrs.  Smith  tj'  Son's 
book-stalls,  or  of  any  neicsagent  t?i  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  postage)  is  as  follows: 
Twelve  Six  Three 

Months.  Months.  Months, 

United  Kingdom  16s.       ...       78.6a.        ...        3s.  9d. 

Continent,  the  Colonies,  India, 

United  .States,  4c 19s.        ...       9s.  6d.        ...       4s.  9d. 

The  International  News  Company,  83  and  83  Duane-street, 
New  York  City;  The  Toronto  ifcios  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,  publishing  AND  ADVERTISEMENT  OFFICES  : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  FLEET. STREET, 

LONDON,  E.C. 


APPOINTMENTS   OPEN. 

COUNTY    BOROUGH    OF    SOUTHAMPTON. 
CLERK  OF  WORKS. 
The    Corporation   of   Southampton   invite  applications    for 
the  appointment  of  Clerk  cf   Works  on  their  Western  District 
Sewerage  Works,  at  a  salary  of  £3  3s.  per  week. 

Applicants  mast  have  had  experience  in  carrying  out 
similar  works,  and  be  competent  to  take  levels  and  set  out 
sewers. 

Particulars  of  the  duties  may  be  obtained  from  Mr.  W.  B. 
G.  Bennett,  borongli  engineer. 

Applications,  endorsed  "  Clerk  of  Works,"  stating  age  and 
experience,  together  with  copies  of  not  more  than  tlirce  recent 
testimonials  from  employers  only,  must  be  sent  to  me  before 
12  o'clock  on  Monday,  the  25th  instant. 
(By  order) 

GEORGE  B.  NALDER, 
Town  Clerk. 
Municipal  Offices,  Southampton. 
October  V.i,  1H97. 

MATLOCK    UKBAN    DISTRICT    COUNCIL. 
ROAD  FOREMAN. 

Tlie  Matlock  Urban  District  Council  are  prepared  to  receive 
applications  from  competent  persons  for  the  post  of  Foreman. 

The  person  appointed  will  be  required  to  supervisa  all 
labonr,  steam  rolling,  measure  materials,  check  men's  timo- 
sheets  and  keep  the  team  labour  and  stores  accounts,  and 
pei"form  such  otlier  duties  in  connection  with  the  mainieuaiice 
of  highways  as  t)ie  Surveyor  may  direct.  He  will  also  liave 
the  management  of  tlie  scavenging  department,  and  shall 
work  during  the  hours  the  roadmen  are  employed. 

There  are  about  30  miles  of  highways. 

The  wages  will  be  30s.  per  week,  and  preference  will  be 
given  to  ajiplicants  who  have  liad  experience  in  hilly  districts. 

Ajiplicatiun  to  be  made  in  applicant's  own  writing,  stating 
age  and  experience,  accompanied  by  two  recent  testimonials, 
addressed  to  me,  the  undersigned,  endorsed  "  Foreman,"  and 
must  be  sent  in  not  later  than  the  23rd  inst. 

A.  M.  CLARKE, 

Surveyor. 

Bridge  Hall,  Matlock  Bridge. 

UROUGH  OF  BURTON-UPON-TRENT. 

Wanted,  in   the    Borough    Engineer's   department,  an 
Assistant  having  a  thorough    knowledge  of   town  sewerage 
works.     Salary  at  the  rate  of  £130  per  annum. 
y  ^Alao  a  Junior  Tracing  Clerk,  at  a  salary  of  £30  per  annum. 


GREEN'S   PATEHT  TRUINVERT   PIPE. 


AA — Hnlr^  for  pouring  in  cement  or  com- 

pot-:iio;i, 
BB— Strougihened  anl  Lengthened  Socked 


rn— Inner  Socket  and  Rest. 

EK— Chamber  for  cement  or  composition* 

Ff— Btaufoid  Joint  in  new  position. 


To  put  it  shortly,  this  pipe  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  while  allowing 
for  a  slight  settlement  when  first  laid,  forms  an 
absolutely  rigid  joint  directly  the  cement  set.s 

1.— Qas   and    Water-Tight   Joints   easily   made 

under  water. 
2.— True  Alignment  of  invert. 
3.— Socitet    the    strongest    part    of   the    pipe, 
4.— No  speciai  junctions  required. 

GATES    &    GREEN,    Ltd.,  Halifax. 


LEEDS  FIRECLAY  COMPY  >  LTD 

GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES, 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS  RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks.  Furnace  Linings,  Sin'<s,  Traps,  Porcelain  Baths,  dc. 
THURSTONLAND    RED    FACING    BRICKS. 


BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.C. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


October  15,  1897.] 


AND   COUNTY  ENGINEER. 
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The  appointmenti  will  be  torminabic  by  one  month's  notice 
on  eith«r  side. 

Applic.it ions,  endorsed  "Assistant"  or  "Tracing  Clerk," 
mnst  be  sent  to  the  ondersiRned,  accompanied  by  three  re- 
cent testimonials,  not  later  than  12  o'clock  noon  on  Tuesday, 
the  26th  October. 

GEORGE  T.  LYNAM, 

Borough  Engineer  and  Surveyor. 
Town  Hall,  Burton-on-Trent. 

October  13,  1897. 


c 


ODNTT  OF  SOUTHAMPTON. 


NEW  FOREST  RURAL  DIVISION. 


ROAD  FOREMAN.— WAGES,  30a.  PER  WEEK. 


Partici'l.^rs  op  Duties. 

He  shall  snper^'iae  all  the  labour  and  steam  rolling,  measnro 
material,  clieck  men's  time.'i-sheetfl,  anil  when  not  occupied 
in  such  sujiervisinn  he  shall  himself  work  on  the  roads  and 
|ierform  such  other  duties  connected  with  tlie  maintenance  of 
the  roads  as  tlic  County  Surveyor  may  direct. 

TIo  shall  work  (luring  the  hours  the  roadmen  are  employed. 

The  wages  shall  be  30s.  jjer  week,  paid  fortnightly. 

The  mileage  of  roads  is  26i  miles,  and  the  person  omployod 
should  be  a  cyclist. 

Preference  ^vill  be  given  to  appb'cauts  who  ha\e  had  ex- 
perience of  clay  subsoils,  and  tlie  use  of  gravel  and  flint  for 
road  repairs. 

Applications  to  be  made  in  applicant's  own  writing,  stating 
age  and  previous  experience,  and  accompanied  by  three  recent 
testimonials,  and  delivered  to  the  unilersigned  bv  Jlonday, 
October  20,  1897. 

W.  J.  TAYLOR, 

County  Surveyor. 

HEBDEN  BRIDGE  URBAN  DISTRICT 
COUNCIL. 
APPOINTMENT  OF  CLEUK  OF  WORKS. 
The  Council  invito  n]iplic:itions  from  suitable  ]iersons  for 
the  .appointment  of  Clerk  of  Works  to  siiper\-ise  the  Laying  of 
several  miles  of  lirick,  Iron  and  Karthenwnre  Pijie  Sewers, 
also  the  construction  of  tanks,  bnildings,  and  laying  out  of 
land  for  purposes  of  sewage  purification  and  other  works  in 
coTinection  tliei'cwitli. 


Applications,  in  candidate's  own  handwriting,  stating  ag3, 
past  experience  and  salary  required,  accompanied  by  copies 
only  of  three  recent  tofltiinonials,  to  be  sent  in  to  me  not 
later  than  Fridav.  the  22nd  day  of  October,  1897,  endorsed 
"  Clerk  of  Works'." 

It  is  ossential  that  candidates  shonld  be  well   experienced 

in  the  construction  of  sewers  and  outfall  works,  and  thorooRhly 

efficient  with  the  use  of  a  surveyor's  level. 

(Uy  order) 


U.  CRABTREE, 

Clerk. 


Market-street,  Hebden  Briilge. 
October  11,  1897. 


CORPORATION    OF   THE   CITY   OF   CAPE 
TOWN. 
ASSISTANT  DRAINAGE  INSPECTOR. 
Tlie  Cor]>oration  invite  applications  for  an  .Assistant  Drain- 
age Inspector,  at  a  salary  of  £17.5  the  first  year  and  £200 
second  year ;   puss<ieo  paid    outwards.     All    applications,    in 
writing,  accom|ianied  by  copies  of  te»tiniouials,  to  be  forwarded 
to    the  nndersigned  not  later  than  Wednesday,  the  20lh  inst. 
Davis  A;  Sopf.r,  .51  St.  Mary-axe.  E.G. 

WANTED. — Foreman,  experienced  in  concrete 
and  fireproof  flooring  and  thorough  manager  of 
men.  State  salary  re<|uired,  experience  and  references. 
Permanent  situation. — Apply,  by  letter  only,  to  Smart's 
Granolithic  Stone  Company,  Limited,  Regent  Dock,  Lime- 
house,  London,  E. 


COMPETITIONS. 


DUKINFIELD  URBAN  DISTRICT  COUNCIL. 
The  Council  are  prepared  to  receive  Designs,  Ac,  from 
Architects  of  experience,  for  a  Town  Hall.  Cost  not  to  ex- 
ceed £7,(M0.     Premiums  of  £40  and  £20  will  be  awardc<l. 

Conditions  may  be   had   on  application   to  Mr.  S.  llAUfE, 
Surveyor  to  the  Council. 

LANDRINDOD    WELLS,    RADNORSHIRE. 
(tuk  wKi.sn  spa). 
SEWERAGE    WORKS. 
Engineers  are  invited  to  submit  .Schemes   for    Works   of 
Sewerage    Exte?ision   and    Sewage   Disposal     in    the  district 
of  theLlandrindod  Wells  Urban  District  Council. 


GALVANIZED 


CISTERN     8 


FRED"^  SRABY2(C? 


IRON 


FITZROY  WORKS 
352to364  Euston  R? 
.  TONDONj 


BLACKMAN 


VENTILATING 
CO.  LTD. 


Specialists  in 


VENTILATING    AND    WARMING. 


TRADE    MARK     63     FORE    STREET,    LONDON,    E.G.,    and    Branches. 


ALUMINO- 
FERRIC. 

THE   Preci|3i±an±. 


SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 

COMPANY,  Limited. 

Head  Office  :  4*j  Queen  Victoria  St..  li.C. 

Gla^s  oi  all  kiuits  c.'vcreU  by  the  I'uhcioa  of 

thit.  (\mii*Kuv. 
MODERATE  RATES.     PROMPT  REPLACEMENTS- 
SURVEYS  AND  ESTIMATES  FREE. 

Ten  |»cr  cent,  of  ihe   I'lviuium:'  rerirlifd  every 

SIX  yeiirs  m  fnM'.>  n  hi  re  nu  ilii;in  liii-  Hrisori. 

Applications  for  Agencies  In  vlted. 

Liberal    Terms    for     Business    introduced 


NAVVY  BARROWS 

Contractors'  Timber, 

PolliiiK-   H.«u!s  ni.l    Ku;.' cr?  i.-   va_-t -,  Kr  Lh-h 

Timber.   Plank  and   Si-nntltntr.   Wn^ruD   Wixxl, 

Fencing,  Joinery,  IVk  and  Haranu-r  i^hiiflft. 

JOHN  ASHWORTH  &  CO., 

Watcrfoot,    M.inchcBtor. 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LlTiKKii:  \iMii:i)    i\     \:y<v    >-v\[.\:    anh    wnii    (;i:i:\;'    '  vv  iutiox    EV 

3  PARTRIDGE    &    COOPER, 


K1  AIK.ISIIKD   OVKU   UKl.V   A   CKSrVKT. 


MtriirnuTS'  .i.\;i  siuveyous'  i.irii(H:n.\i'in:i;s. 
191  and  192  FLEET  STREET  and   1  and  2  CHANCERY  LANE,  E.(J. 

LlllKliAl     IMSl'dlNT.S.  AITdlUllNC.   T(  l   .Mm.\.N(JKMKNl  .-•. 

/ 


454 


THE    SURVEYOR   AND   MUNICIPAL 


[OCTOTiER  15,  1897. 


Particulars  may  be  obtained  from 

D.  C.  DAVIES, 
Clerk  to  the  said  Couucil. 
Llandrindod  Wells. 

13th  October,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

P.  STEVENS, 

Clerk  to  the  Council. 
1st  October,  1897. 

TTEBDEN     BRIDGE     URBAN     DISTRICT 

J-L                                      COUNCIL. 

SEWAGE  SCHEME. 
The  Council   are  prepared  to  receive  tenders  for  the  con- 
struction of  Tanks,  Building,  and  the  draining  and  laying-out 
of  land  for  purposes  of  sewage  purification  on  their  farm  at 
Redacre   Holme,    Mytholmroyd.      Plans   may   bo   seen,  and 
specifications,  bills  of  quantities  and  form  of  tender  obtained, 
at  the  offices  of  the   Engineers,  Mesfr-.  Newton,  17  Cooper- 
street,  Manchester,  on  depositing  £3,  wiiich  will  be  returned 
on  receipt  of  a  honSi-fide  fully-priced  tender  and  the  documents 
supplied.     Sealed  tenders  to  be  sent  to  the  undersigned  not 
later  than  Thursday,  the  28th  October,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

RICHARD  CRABTREE, 
Clerk. 
Market-streeet,  Hebden  Bridge. 
October  11,  1897. 

TENDERS   WANTED. 

TTRBAN  DISTRICT  COUNCIL  OF  HINDLEY. 

^  SEWAGE  DISPOSAL  WORKS.— No.  3  CONTRACT. 

The  Conncil  are  prepared  to  receive   designs  and  tenders 
for  the  supply  of  a  Gas  Engine  and  sets  of  Sewage  and  Sludge 
Pnmps  and  for  their  Erection  at  the  Outfall  Works,  Hindley 
Green.     Each  pump  must  be  capable  of  continuous  pumping 
at  the  rate  of  15,000  gallons  per  hour. 

Full  particulars  and  general  conditions  of  tendering  and 
plans  showing  position  of  the  engine  house  and  arrangement 
of  the  pumping  mains  may  be  obtained  from  the   Engineer, 
Mr.  Alfd.  Holden,  assoc.m.i.c.e.,  Council  Offices,  Hindley. 

Designs   and    tenders,  endorsed   "  Tender    for    Pumping 
Machinery,  Ac,"   to  be  sent  to  me  on  or  before  10  a.m.  on 
Monday,  the  25tli  day  of  October  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.                        (By  order) 

STEPHEN  HOLT, 

Clerk  to  the  Council. 

Council  Offices,  Cross-street,  Hindley. 
Sth  October,  1897. 

TDECKENHAM  URBAN  DISTRICT  COUNCIL. 
X>                            TO  CONTRACTORS. 

The  Beckenham  Urban  District  Council  invite  tenders  for 
providing  and  laying  Crossings  in  various  roads,  and  also  for 
new  Paving  in  Beckenham-road. 

The  works  consist  of  about  240  super,  yards  of  axed  secoud- 
hand  Aberdeen  or  Guernsey  Pitchers,  1.50  lineal  feet  Norway 
Kerb,  210  super,  yards  of  2-in.  Red  Brick  Paving,  &c. 

Plans   and   sections   may  be  seen   and  bills  of  quantities, 
specifications  and  forms  of  tenders  obtained  on  application 
to  Mr.  John  A.  Angell  on  and  after  October   1st,  on  deposit 
of  £1,  which  will  be  returned  on  the  receipt  of  a  hontl-fide 
tender. 

Tenders,  duly  sealed  and  endorsed  "  Tender  for  Crossing 
and   Paving  Works,"  to  bo   sent  to  the  undersigned  not  later 
than  4  p.m.,  Monday,  October  2.5,  1897. 

pOUNTY  BOROUGH  OF  WEST  HAM. 

^                               TO  CONTRACTORS. 

The  Conncil  hereby  invite  tenders  for  the  erection  of  an 
additional  Ward  Pavilion  at  the  Small-Pox  Hospital  in  the 
village  of  Dagenham,  in  the  County  of  Essex. 

Plans  and  specification  may  be  seen,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell 
Borough  Engineer,  Town  Hall,  Stratford,  E.,  on  and  after 
Monday,  October  18th,  upon  payment  of  £.5,  which  will  be 
returned  on  receipt  of  a  hontl-fide  tender. 

Tenders,  endorsed  "  Tender  for  Additional  Pavilion,  Small- 
Pox  Hospital,"  to  be  sent  to  my  office  not  later  than  4  o'clock 
on  Tuesday,  October  26,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  The  contractor  will  be  required  to  enter  into  a 
bond  with  two  sureties  for  the  due  performance  of  the  con- 
tract,  and  no  work  will  be  ordered  under  the  contract  until 
such  bond  lias  been  duly  executed. 

For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,    Samples    and    Full    Particulars    free    on    application    to— 
SLAG     WOOL    WORKS, 


L,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

KJrjKINTILLOCH,    near     GLASGOW. 


PHOTO  COPIES  OF 


BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2/« 

40  by  27 „         3/- 

53  by  31 „         4/- 

Copies  in  one  sheetfiOhyiOjhy  arrangement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1/6 

40  by  27 2  6 

53  by  31 „       3  6 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


Siibsciitied  Cai)ital  -  £2,127,600. 


Head  Offices 


{ 


45  DALE  STREET,  LIVERPOOL, 

73  TO  76  XING  WILLIAM  STREET,  LONDON. 

I.ilicral    Commission    allowoii    to    SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  iutiothictioa  of 


C.WoomSGROFT  &S0N 


STAFFORDSHIRE 


Many  Specialities.    Illustra- 
tions and  Prices  on  application. 


TO     LET. 


NINETEEN    MEDALS.                                  CHICAGO    EXHIBITION,   HIGHEST  AWARDS. 

^SRL^NL.      lAroOIL.]L.AlV(S      <Sc      CO., 

OKIGINAL    MAKKUS    OF 

ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address:  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

.Sjirruil    7 c nils  for   h'j/>ort.            Of  all  /ieairntorn. 

ifw  1 

u 

i 

w 

liff 
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The  contractor  whoso  tender  is  accepted  and  with  whom  a 
contract  is  entered  into  will  be  required  to  pay  to  the  whole 
of  his  workmen  »nch  rate  of  wages  and  observe  such  honrs  of 
laboar  as  are  recojrnised  by  the  workmen's  trades  unions  and 
in  force  at  the  time  of  sij^ninc;  the  contract.  In  the  event  of 
any  breach  of  such  agreement  the  Council  will  enforce  the 
penalty  olanso  in  its  entirety. 

(By  order  of  tlie  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall,  West  Ham,  E. 

5th  October,  1897. 

URBAN  DISTRICT  COUNCIL  OF  IIINOLKY. 
SEW.\(iE  DISPOSAL  WORKS.— No.  2  CONllt.VCT. 
The  Council  are  prepared  to  receive  tenders  for  the  snpplj- 
of  Cast-iron  Pipes,  Penstocks,  Sewage  Screening  and  Ruking 
Apparatus,   Antomatic   Floating    Outlet,  Sluice  Valves,  Ac, 
fixed  complete  at  the  Outfall  Works,  Hindley  fireon. 

Full  purticular.s  and  drawings  showing  the  jK>sition  of  the 
several  works  may  bo  seen,  and  forms  of  tender  iilitained,  on 
application  totho  Bugineer,  Mr.  Alfred llolden,Counoil  Oflices, 
Ilindley. 

Sealed  tenders,  addressed  to  me  and  endorsed  "  Tender  for 
Ironwork,"  aro  to  be  delivered  at  my  office  at  or  before  10 
a.m.  on  Monday,  the  2oth  day  of  October  next. 

The  Council  do  not  bind  themselves  t»  accept  the  lowest  or 
any  tender. 

(By  order) 

STEPHEN  HOLT, 

Clerk  to  the  Council. 

Council  Offices,  Cross-street,  Hindloy. 
8th  October,  1897. 

pITY  AND  COUNTY  OF  KINGSTON-UPON- 

^  HULL. 

ELECTRIC  TRAMW.'VYS. 

The  Corporation  of  the  above  city  invite  tenders  for  the 
Electrical  Equipment  of  their  Ti-amways,  to  the  extent  of 
about  9  miles  double  track  and  J  mile  single  track. 

It  will  be  open  to  contractors  to  submit  tenders  for  various 
systems,  and  the  contract,  which  will  not  bo  diWdod,  will 
include  Engines  .and  Generators,  Switch-boards,  Fooilors,  Poles, 
Brackets,  Trolley  Wire,  Rail  Bonding,  and  all  Accessories  ; 
also  the  first  instalment  of  Cars  (fifteen  Motor  Cars  and  five 
Trailers). 

It  is  expected  that  the  specification,  lithographed   ])lans  of 


the  routes,  and  other  particulars,  will  bo  ready  for  issuo  early 
in  September,  and  copies,  when  ready,  may  be  obtained  from 
the  City  Engineer,  Hull,  by  persona  proposing  to  tender  upon 
payment  of  a  deposit  of  £10,  which  will  be  refunded  upon 
receipt  of  a  bond-fide  tender  and  return  of  the  papers  and 
plans  supplied. 

Cheques  to  bo  made  payable  to  Mr.  Thos.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Equipment,"  are 
to  be  addressed  to  the  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  office,  Hall,  before  Doon 
on  Friday,  5th  November,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

(By  order) 
A.  E.  WHITE,  City  Engineer. 
A.  S.  BARNARD,  City  Electrical  Engineer. 

Town  Hall,  Hull. 

26th  August,  1897. 


lOHONDDA   URI5AN 


DISTRICT    COUNCIIi. 


NEW  WATERWORKS. 


TO  CONTRACTORS. 
The  above  Council  invite  tenders  for  the  Construction  of  a 
Reservoir  at  Llyn  Fawr  and  a   Tunnel  therefrom  to  the  top 
of  the  Rhondda  Valley,  with  works  connected  therewith. 

Plans  and  specifications  may  be  seen  and  form  of  tender, 
with  bill  of  quantities,  obtained  (upon  payment  of  £3  38., 
which  will  he  returned  on  the  recei|)t  of  a  6oii<i-yid«  tender) 
at  the  office  of  Mr.  Togarmah  Rees,  c.E.,  Com  Exchange 
Chambers,  Newport,  Mon. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

Tenders  to  be  sent  to  me  on  or  before  the  20th  day  of 
October,  1897,  endorsed  "Tender  for  New  Water^vorks." 
(By  order  of  the  Council) 

WALTER  H.  MORG.VN, 

Clerk  (Solicitor). 
Treforcst,  Pontypridd,  Glam. 

25tli  September,  1S97. ^^^^^^^^ 

ON  SALPJ.— Four-ton  Hoi-se  Roller.  Double 
cylinders,  3  ft.  10 in.  diameter,  2  ft.  Gin.  wide  each.  In 
excellent  condition. — Apply,  C.  Cbambers  Smith,  town  sur- 
veyor, Sutton,  Surrey. 


THE  NEW  EXPANDED  METAL 


Meshes  from  ith  In    to  6in.  wide.      Strands  from  24  B.W.G. 
to  ,',;th  in.  thickness  of  Steal. 

FOR  BUILDING  CONSTETJCTION,  as  supplied  to  a  large  number   of 

iii,|>ortant  Buihtiiigs,  lH)th  Publican. 1  Pri\at.-.  in  this  country  and  abroad.  • 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Espancka 

MfUl  Lithing.     KirvpnMjf,  vormiu-nnHJt,  ivii.i  pnictically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  iilsofor  suspended  ctilinga,  ornamental  mouldings,  encasing  columnt 
girders,  &c.— no  cracking  or  falling  away  of  plasU*r  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL —Tho  remark 

a!il''  n-=ult3  and  advaiit.'Agi's  of  these  \\ill  \>v-  l'ttt«-T  uudcrsto»>d  by  jx-rusal  of  the  li«p«.>rt 
liirt-iiialt<.r  rt- It    rtil  to 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex- 
panded Metal  is  not  lialilo  to  crack  or  lull  uwiiy  llirougli  changes  of  t«niperature. 


FOR  FENCING,  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

tin-  Koyal  Parks,  li-adiiii;  Hallway  t',.in|«ni<s  an.l  l.ili.l.d  Kstal.  _■  llirowijliout  tire  KiUKdum. 

ORNAMENTAL.       STRONG*       CHEAP, 


OTHER  USES  FOR  EXPANDED  METAL.-Theso  are  innumorable.    It 

can  be  used  wherever  hitliiH--work  is  rtquired,  ironi  a  lelttT-rack  t«>  a  lift  ^hftft.  f»r  gardtn 
Ixinlt-ring  and  arcb\^ays.  Is  liighly  ornwiiun  ul  and  exceedingly  durable,  haviag  mu  joii>t3 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  Is  considerably  cheaper,  strength  far  strength 
than  any  other  description  of  metal  littiee-work. 

BRASS,   ALUMINIUM,  or  any  otlior  ductilu  moUA  can  be  o?s|iandetl,  and 

th-  t-flret  isv«Ty  iiNji.mii;;.  mid  lu-re  nj;.»in  the  ahaencr  of  joints  glvis  great  dumbi  ity  to  th« 
nietjd,  and  the  "rapidity  of  nmnufaeture  allowM  of  very  low  prices. 


trafrf^i^- 


CATALOGUES  AND  PRICE  LISTS   can    l>e  obtain,  d   on  application. 

.\l^.l<■opyofa  KHPOIJT  Lyau  IIMI.NKN  IFIKM..!  ENCINnKIlS  on  Ih.  um-  of  KXrANPKP 
MKT.VL'IN  CONCUKTK> 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

W.)    UPPER    THAMES  STREET,   LOXDOA,   EC. 

Tologriiphio  Address,  "  Oistoiid.  London"  Works— WKST   ll.\K  TLKPOt  "L.  TuK'iih,.no  No.  ia*» 
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ADVERTISEMENTS. 


ADVERTISER  seeks  situation  with  Land  Agent. 
Would  gi^'O  1^'s  services  if  opportunity  aiJorded  of 
learning  outdoor  work.  Three  j-ears'  experience  in  London 
Building  Surveyor's  office.  Past  P.A.S.I.  last  year.  Good 
book-keeper  and"  correspondent.— SravKTOR,  105  High-street, 
Lewisham^ 

SURVEYOR'S  ASSISTANT,  well  up  in  survey- 
ing, levelling,  &c.,  and  good  draughtsman,  is  vpilling  to 
give  his  services  in  a  City  Sarveyor's  office  for  twelve  months. 
Good  references. — Apply  "  C,"  office  of  The  Surveyob. 

SURVEYOR  (twenty-two),  with  good  knowledge 
of  levelling,  surveying,  &c.,  good  draughtsman,  seeks 
situation  as  Assistant  or  Under-Assistant  in  a  Borough  or 
City  Surveyor's  office.  Small  salary  to  commence. — Apply 
"  J.  S.  T.,"  office  of  The  Surveyor. 

QCTANTITIES,  &c.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCHIM  &  SON.  S 
Princes-street,  Great  George-sireet,  Westminster,  S.W.,  Sur- 
veyors' printers  and  stationei-s^ 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS.— Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  tlie  Professional  Associateship  and 
Fellowship,  in  all  sub-divisions.  Mr.  Parry's  courses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

189.5.     Institution  Prize,  Driver  Prize  and  Penfold  Silver 
Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  f.s.i.,  a.m.i.c.k.,  &c.,  27  Great 
George-street,  Westminster  (immediately  opposite  the  Sm'- 
veyors'  Institution). ^^^^^^^^^^^^^ 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT    COPIES     OF     DRAWINGS.     TRACINGS, 
PHOTO-COPIES   AND    PH0T0-LITH0(4R AFHY. 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN,  LITHOCRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3,185.     Teku'iaphic  Address:  "  Cartoons,  London." 


(PATEMT) 

INTER  GEPTING 


Noother  Gully  con- 
tains so  many  advan- 
tages. 

Special  Iron  Grat- 
ings to  fit  these 
Gullies. 

All  sizes  suitable 
for  every  purpose. 

Made  of  Glazed  Im- 
perishable Vitreous 
Stoneware. 


J.  H.  SANKEY  &  SON, 

CANNING     TO^nrN,    E. 

Established  1857.    Contractors  to  H.  M.  Government. 


Stoneware  Pipes,  Bricks,  Tiles,  Fire  Clay  Goods,  &o 
LARGEST  ^  MOST  VARIEIi  SfOCK  IN  LONDON. 


MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c.,  27  Great  George-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion 'of  last  April  out  of  the  fifteen  successfal  candidates 
twelve  were  prepared  by  Mr.  Parry. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  The  SnavETOR. 

piVIL     SERVICE    TECHNICAL     EXAMS.— 

^^  Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation to  A.  H.  Henty,  Perchard  House,  "OGower-street,  W.C. 


INSTITUTE  OF  SANITARY  ENGINEERS 

(INCORPORATED). 


Examinations  in  Sanitary  Science, 

IKE  .A.  X%,  C;  ZX  ,        1^9^. 


Applioation  forms  and  syllabus  of  subject.s,  par- 
ticulars of  fees,  &c.,  can  be  bad  of 

THE    SECRETARY, 

63  &  64  Chancery  Lane,  London,  W.C. 


^•^* 


LO  N  DO  N  (TELEPHONE  [ „..  i„«; 


I  f  Holborn'i 


DRAWING  AMD  TRACING  OFFICE, 

98  Gray's   Inn   Road,  Holborn,  W.C. 

(Adjoining  Holborn  Town  Hall.) 
Manager— JOHN    B.   THORP,   Architect   and   Surveyor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Saturdays  One. 

Established    1883. 

Fur  the  PROMPT   and  EFFICIENT  execution   of  all  work  usually 

required  liy  the  PROFESSIO.N',  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,      SURVEYS,     MODELS, 

lilnoprints  and    Black   Line   PHOTO-COPIES,   DIAGRAMS, 

Qaantities,  Specifications  LITHOGRAPHED. 
TRACING   and   PRINTING   Rooms,  HATTON    GARDEN, 

coniicftod  by  Private  TeU-phone. 


CC 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.G. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PEIISPBCTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVEYS.  REl'ORTS. 

OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52  CHANCERY  LANE,  W.C. 
Bills  of  Quantities,  Specifications,  Reports,  &c.,  Electrogrraphed  with 
aceiniiuy  and  dispatch,  eiiuni  to  Litbogmiihy.  and  60  per  cent.  clieai«r. 
LitliOtrmphvat  moderate  rates.  Plans  enliirced,  reduced,  *e.,  best  style. 
"  Quiintitiee'"  Box,  1-1  in.  xOin.  x5  in.,  drop  front,  2.s.  each  •  Architects 
and  Surveyors'  Draft  Papers  —  Quantities,  Siwcificatiou,  Abstract, 
Dimension,  .to..  Ids.  Od.  per  ream.    Pricet  and  Specimens  on     pplicatton. 


Roofing  Felt.— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.-l"or    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  ami  Deadening  Sound. 

Sarking,  or  Slaters'  Felts.-Thin  in  substance, 

and  pliable,  and  easily  worked  under  .--latcs. 

Foundation  Felt,  or  Damp  bourse —To  pre- 
vent Diimp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

H  SIR  FELTS, 
SHOE  FELTS, 
FELT  VARNIbh 


Sunplea,  Prices  and 
luatructionB  Free. 

I"  ■w.ir.U'cl  1?  QoldS 
Sdvcr  Me.l.ili. 


ANDREW  POTTER,  Manufacturer,  Wolverhampton. 
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Minutes  of  Proceedings. 


Mr.    R.    W.    RicliBrds,    who 
Return  of  <  ,.  i , 

Mr.  R.  W.  Richards     "]'"^''  *°  tavourablo  an  inipres- 
to  Sydney.  ^^''"^  npnn  municipal  engineers, 

nnii,  indeed,  upon  all  with  whom 
he  came  in  contact  durinji;  his  recent  .sojonrn  in 
Europe,  resnraed  his  duties  as  city  surveyor  of  Syd- 
ney on  September  Ist,  receiving  a  hearty  welcome 
from  his  colleapfues,  snbordinates  and  others.  His 
numerous  friends  on  this  side  of  the  planet  will  be 
glad  to  know  that  he  resumed  work  in  excellent 
health  and  spirits.  Before  he  had  been  long  in 
Sydney  he  received  the  inevitable  attention  of  the 
interviewer,  and  as  his  opinions  on  matters  muni- 
cipal and  engineering  are  bound  to  interest  our 
readers,  we  may  reproduce  some  of  the  results  of  the 
interview.  It  is  well  known  that  Mr.  RichH,rds  was 
specially  commissioned  to  inquij'e  into  tdo  subject 
of  refuse  destrnctors,  with  the  object  of  formulating 
a  scheme,  though  this  was  by  no  means  the  only 
subject  of  inquiry.  He  visited  about  fifty  cities, 
and  it  is  gratifying  to  learn  that  he  has  returned 
with  the  conviction  that  from  a  sanitary  point  of 
view  English  cities  are  to  the  fore  in  municipal 
government.  After  seeing  all  the  destructors  of 
any  importance  in  operation  in  England,  he  came  to 
the  conclusion  that  in  some  of  the  northern  cities 
they  had  destructors  that  would  do  all  that  was  re- 
quired in  Australia.  In  the  City  of  London  he 
found  the  destructor  in  operation  to  be  an  earlier 
type,  and  therefore  unsuitable  for  Antipodean  re- 
quirements. For  some  time  past,  however,  an  in- 
quiry has  been  in  progress,  on  behalf  of  the  corpora- 
tion, into  the  various  means  of  destroying  refuse,  and 
a  report  has  been  prepared  by  Mr.  Eloss,  engineer  to 
the  City  Commission  of  Sewers.  The  report,  how- 
ever, had  not  been  considered  when  Mr.  Richards 
was  here.  We  observe  that  he  refers  with  some 
surprise,  as  others  have  done  before  him,  to  the  fact 
of  women  being  employed  to  sort  the  refuse  at  thti 
City  depot.  In  the  course  of  his  inveHtlgatinns  Mr. 
Richards  met  engineers  from  all  parts — for  example, 
the  city  engineer  of  Copeiihngen  and  Mr.  Alinrrow 
from  Johannesburg — all  engaged  in  the  same  rai.ssion 
as  himself — namely,  inquiring  into  the  question  of 
the  treatment  of  refuse.  Mr.  Richards  returned 
with  definite  proposals  for  dealing  with  the  refuse. 
In  speaking  of  the  Shoreditch  arrangement  he  said 
he  was  altogether  against  mechanical  feeds  for  the 
treatment  of  refuse.  The  ari-angement,  however, 
was  only  in  its  infancy  when  he  left,  and  he  will 
await  results  with  very  jji'eat  interest.  Fi-om  in- 
quiries he  has  made  ho  does  not  anticipate  that  iho 
utilisation  of  waste  heat  for  lighting  purposes  will 
ever  bo  accomjilished  in  Sydney,  except  in  the  build- 
ing and  plant  tor  the  treatment  of  refuse.  Another 
result  of  his  investigations  is  that  Mr.  Uichards  is 
now  convinced  that  waste  products  can  bo  so  doult 
with  as  to  be  of  some  commercial  value.  Ho  studied 
carefully  the  progress  of  electric  lighting  in  various 
cities,  and  obtained  the  able  co-operation  of  Mr. 
B.  M.  Lacey.     Among  other  matters  which  engaged 


his  attention  were  the  treatment  of  street  Burfacee, 
public  conveniences  and  abattoirs.  Though  he 
found  the  English  abattoirs  worked  on  a  fine,  clean 
plan,  he  does  not  think  their  construction  would  be 
suitable  for  the  New  South  Wales  climate.  The 
magnificence  of  the  Paris  abattoirs  is  acknowledged, 
but  some  of  the  slaughtering  arrangements  are  con- 
demned. The  Berlin  abattoirs  are  described  as 
models.  In  Vienna  there  are  six  "  stations,"  as 
they  are  called,  but  there  is  a  proposal  to  centralise 
the  whole  into  one  great  station.  As  oar  readers 
are  aware,  Mr.  Richards  when  over  here  made  an 
earnest,  and  we  believe  successful,  effort  to  make 
the  valuable  hard  woods  of  the  colony  better  known 
than,  for  reasons  we  need  not  recount,  they  had  pre- 
viously been.  One  of  the  London  vestries  purchased 
large  quantities,  Kdiiihurirh  Corporation  inquired 
and  gave  orders  for  blackbutt  and  tallow  wood, 
Newcastle-on-Tyne  was  also  a  customer,  and  in- 
quirie-t  were  made  from  Paris.  Mr.  Ric^hards  makes 
special  acknowledgment  of  information  on  almost 
every  subject  included  in  his  commission  from  Mr. 
Laws,  city  engineer  of  Newcastle-on-Tyne.  To  those 
who  came  in  contact  with  the  Sydney  city  surveyor 
during  his  sojourn  in  England  it  was  obvious  that 
he  was  determined  to  make  the  best  use  of  liis  time, 
and  not  only  cover  as  much  grotind  as  possible  but 
cover  it  thoroughly.  The  knowlediie  and  experience 
he  has  acquired,  and  which  could  not  have  been 
gained  otherwise,  will  be  unreservedly  placed  at  the 
service  of  the  city  authorities,  and  will  amply  repay 
them  for  their  wise  and  spirited  policy  in  despatch- 
ing Mr.  Richards  upon  his  tour  of  investigation. 
The  reports  he  will  now  be  in  a  position  to  submit 
will  provide  material  to  work  upon  for  many  years 
to  come. 

«  *  • 

That  bulky  pnblication,  the  nnnnal 

Local  report  of  the  Local  Government  Boaj-d 

Government    t      loo.'-?   i  j 

and  its  lo"Jt)-7,  has  made  its  appearance, 

Cost.  and,    like   local  as    well    as    imperial 

finances,  continues  to  display  a  pro- 
pensity for  "  swellin'  wisil)iy."  It  is  compiled  on 
much  the  same  lines  as  previous  issues,  but  new 
points  of  interest  have  arisen,  and  the  usual  crop  of 
additions  has  been  made  to  the  responsibilit'es  of 
the  department,  with  the  result  that  people  with  a 
taste  for  facts  and  figures  of  the  kind  usually  de- 
nominated "  dry  "  may  satisfy  their  cravin'^  to  the 
utmost.  We  may  tir.st  refer  briefly  to  the  broad 
facts  of  local  finance.  During  the  twenty  years  end- 
ing with  1895  the  local  indebtedness  of  England  and 
Wales  incr.'ased  from  £i)->,820.100  to  £2.'?  ),;l.3.5,tH9. 
This  works  out  at  £7  liU.  "d.  per  head  of  the  total 
estimated  population.  Taking  the  metropolis  sepa- 
rately, the  figure  is  much  higher — £\0  ()s.  .")d.  A 
largo  proportion  of  the  lo 'al  debt,  however,  is  ropre- 
Bonted  by  waterworks,  gasworks,  markets,  harbours, 
and  other  remunerative  undertakings.  While  the 
total  amount  of  rates  rjiised  in  England  and  Wales 
only  rose  from  3a.  -Id.  in  £1   in   1873-1  to  -is.  '2d. 
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in  IS9-1-5,  tlie  averaoje  rafe  in  £1  in  London  'during 
the  snme  pej'iod  rose  from  3s.  lid.  (o  5s.  "id.  In 
1894-5  Iho  foial  receipts  of  local  antlioiities  in  Eng- 
land and  Wales  amonnted  to  £60,45(i,356,  giving  an 
avernwe  rafe  per  head  of  £]  Os.  7d.  over  the  wliole 
country  and  ,-£1  '2h.  fid.  for  the  metropolis  alone. 
I'liicli  year  shows  a  considerable  increase  both  in  re- 
ceipts and  pxpcnditnre.  The  ex]ienditnre  for  the 
year  in  question  was  £58,852,506,  and  the  year  fol- 
lowing- .showed  an  incrense  of  aboiu,  £1,000,000.  The 
metropolitan  natcr  supply  receives  elaborate  atten- 
tion both  from  the  official  examiner,  Major-General 
Scott,  E.K.,  and  in  regard  to  chemical,  physical  and 
biicteriologal  qnalilies  fiora  Sir  K.  Pi-nnicland.  The 
former  points  out  the  insufficiency  of  storage  accom- 
modation possessed  by  most  of  the  companies,  ren- 
dering it  impossible  to  prevent  in  times  of  flood  the 
washing  down  of  impure  water  from  cnHivated 
land.  In  times  of  long  diought,  when  the  flow  of 
the  rivers  is  snriall,  their  volume  is  still  further  re- 
duced by  extra  demands  on  the  part  of  consumers. 
The  Grand  Junction  Company  has  less  than  four 
days'  storage.  The  East  London  Company  has 
storage  for  twenty  days'  supply,  but,  in  view  of  the 
rapid  increase  in  population,  woi-ks  have  been  initi- 
ated which  will  almost  double  the  storage  capacity. 
Profiting  by  the  experience  of  the  great  fi^ost  of 
1895,  several  companies  have  been  relaying  their 
mains  at  a  greater  depth.  Sir  E.  Frankland  speaks 
with  approval  of  the  quality  of  the  water.  He  esti- 
mates that  the  suspended  matter  in  a  tumblerful 
rarely,  if  ever,  exceed.s  0002  grains;  so  that  in  order 
to  absorb  a  single  grain  it  would  be  necessary  for 
the  consumer  to  drink  about  5,000  tumblerfnls. 
This  degree  of  suspended  matter,  he  thinks,  may 
safely  be  disregarded,  adding  that  it  is  impossible 
to  obtain  water  absolutely  free  from  suspended 
matter.  It  is  a  subject  for  regret  that  the  provision 
of  accommodation  for  the  isolation  of  cases  of  in- 
fectious disease  has  not  kept  pace  with  the  needs  of 
the  population,  a  large  proportion  of  tlie  districts 
being  without  a  hospital.  Only  here  and  there  is  there 
any  resort  to  the  Act  of  1893,  which  confers  com- 
pulsory powers  upon  county  councils.  It  is  interest- 
ing to  note  that  in  the  opinion  of  one  of  the  in- 
spectors the  future  of  local  government  rests  rather 
with  district  counci's  than  with  either'  county  or 
parish  councils.  The  members  of  the  present  district 
councils,  we  are  fold,  "  are  more  keen,  more  active 
and   more  business-like  than  their  precjecesaors." 


Book- hunting  is  a  pastime  that  is 
*Pi'lwate'  g®"'"''>'ly  denied  the  busy  municipal  sur- 
Sanitary  ''^^yo'''  'j"''  one  of  our  correspondents. 
Act.  "lio  seems  to  find  time  for  most  things, 
informs  us  that  he  recentlj'  came  across 
a  copy  of  what  must  be  one  of  the  oldest,  if  not  the 
oldest,  Private  Sanitary  Act  .in  PJugland.  It  is  en- 
titled "  An  Act  for  paving,  cleansing,  lighting, 
watching,  regulating  and  improving  the  borough  of 
Kveaham,  in  the  county  of  Worcester,"  and  received 
the  royal  assent  of  King  George  IV.  on  the  28th 
May,  1824.  The  Act  points  out,  among  other  things, 
that  the  streels  are  ill-paved  and  not  sufficiently 
cleansed,  lighted  and  watched,  and  are  "unsafe  for 
travellers  and  passengers,"  and  it  appointed  certain 
commissioners  by  name,  with  power  given  them  to 
appoint  others;  in  fact,  aself-elective  body  for  all  time, 
as  was  the  custom  in  those  days.  The  commissionera 
were  also  empowered  to  appoint  treasurer.-,  cleiks, 
assessors,  collectors,  surveyors,  scavengers  and  other 
officers.  The  commissioners  were  also  to  cause  "the 
footways  to  be  paved  and  pumps  to  bo  kept  in  order," 
and  it wa.s enacted  that"  the  present  pavements,  pitch- 
ing, flagging  and  kirbstones  "  should  vest  inthe  com- 
missioners. It  is  very  interesting  to  note  the  spelling 
of  the  word  "kirhstone,"  about  which  there  is  at  the 
present  time  some  discussion  as  to  whether  it  should 
be  spelt  curb  or  kerb;  here  we  find  an  authority 
for  spelling  it  kirb,  though  it  is  doubtful  whether 
any  modern  .surveyor  will  adopt  that  style.  Another 


interesting  point  is  the  fact  that  the  word  "common 
drain"  is  used,  as  distinguished  from  "common 
sewers  or  watercourses;"  but  it  is  doubtful,  from  the 
wording  of  the  Act,  whether  they  were  used  for  sew- 
age or  only  "  water  from  private  sewers."  The 
lighting  danso  gave  the  commissioners  power  to 
"  cause  so  many  lamp  irons,  lamp  posts,  pillars,  pil- 
laster.s  (sir)  and  pipes  as  they  shall  judge  necessnry  to 
be  affixed,  to  be  affixed  or  set  up  into,  upon  oragainst 
any  of  the  walls  or  pallisades  of  any  of  the  houses 
or  Ijnildings  within  the  said  borough  ;"  a  very  use- 
ful power,  which  seems  to  have  been  lost  when  the 
Public  Health  Act  of  1875  was  framed.  A  good  deal 
is  said  about  "gas  or  inflammable  air,"  as  the  com- 
missioners intended  to  manufacture  and  sell  gas 
among  other  matters  ;  and  they  seemed  to  be  very 
nervous  about  the  danger  arising  from  this  "inflam- 
mable air."  There  are,  however,  a  great  number  of 
clauses  in  this  curious  old  Act  which  have  been 
copied  almost  verbatim  into  other  Acts,  until  they 
appear  in  the  Public  Health  Act  of  1875,  which 
may  account  for  the  various  anomalies  contained  in 
this  great  Public  Health  Act,  which,  no  doubt,  at 
some  early  date  will  be  revised  and  improved. 
There  are  some  curious  clauses  in  this  old  Evesham 
Act  with  reference  to  the  appointment  of  "  watch- 
men and  pati'olmen,"  and  for  enforcing  penalties 
upon  persons  "selling  spirituous  or  other  liquors, 
beer  or  cyder,"  entertaining  or  harbouiing  any 
watchman  or  night  patrol  during  their  hours  of 
dutj'.  The  Act  contains  many  excellent  clauses  with 
regard  to  street  cleansing,  cellar  doors,  flaps,  &c., 
and,  in  fact,  a  large  number  of  clauses  which  appeal' 
almost  verbatim  in  modern  Health  Acts.  Whoever 
advised  the  Evesham  commissioners  in  those  days 
was  evidently  a  pioneer  of  municipal  sanitary  work, 
and  the  Act  in  question  is  a  model  which  has  evi- 
dently been  used  extensively  in  the  preparation  of 
subsequent  Acts. 


The  annual    report    of    this  body, 

i_™1.»fr3f„-      just    issued,  deals  with   a  very  suc- 
Inspectors      ■'      c  ,  m  i       u-      ■ 

Association,    ceestn!    year.       Ihe    memliership    is 

now  588,  a  nett  increase  of  sixty- 
three.  Through  the  operation  of  branch  bodies  the 
membership  should  continue  to  increase  until  prac- 
tically all  sanitary  inspectors  are  enrolled.  The 
branches  must  be  specially  valuable  in  promoting 
intercourse  which  could  not  otherwise  be  forth- 
coming. The  dissolution  of  another  body  with 
similar  objects  will,  no  doubt,  tend  to  strengthen  the 
association  in  various  ways.  Naturally  the  question 
of  superannuation  comes  in  for  some  attention.  It 
will  be  remembered  that  the  association  abandoned 
a  Bill  of  their  own  in  order  to  join  forces  with  muni- 
cipal employees  generally;  but  the  Bill  did  not  pass. 
The  association,  therefore,  have  decided  to  revert  to 
their  former  policy  and  reintroduce  their  own  Bill, 
on  the  ground  that  they  have  claims  for  special 
treatment.  At  the  recent  congress  of  the  Sanitary 
Institute  a  resolution  was  passed  pledging  the  insti- 
tute to  support  the  Bill.  It  remains  to  be  seen 
whether  events  will  justify  the  policy  of  separation. 
The  scheme  drawn  up  by  the  Lambeth  Vestry  for 
their  own  officials  docs  not  meet  with  the  approval 
of  inspectors,  nt  all  events.  We  sympathise  with 
the  association  in  their  crusade  against  the  objec- 
tionable and  unnecessary  uniform.  We  observe  that 
the  members  are  not  recommended  to  join  a  certain 
so-called  Institute  of  Sanitaiy  Engineers.  This 
negative  advice  was  given  by  ourselves  as  far  back  as 
January  last.  It  is  only  just  that  the  sectional  con- 
ference of  sanitary  inspectors  in  connection  with  the 
Sunitary  Institute  congresses  should  be  presided 
over  by  a  sanitary  inspector.  In  the  report  refer- 
ence is"  made  to  the  fact  that  at  Leeds  Mr.  Peter 
Fyfe,  chief  sanitary  in.spcctor,  Glasgow,  presided 
over  the  section.  The  exclusion  of  sanitary  in- 
spectors from  representation  on  the  pi'opospil  exami- 
nation board  to  be  foi-med  under  the  an.spiccs  of  the 
Local    Government    Board,   strikes    us    as    being   a 
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legitimate  grievance,  which  we  trnst  will  be  removed 
by  judicious  action.  Sympathetic  reference  is  mude 
to  the  Idte  preaidt'iilof  the  association,  Sir  Benjamin 
W.-ud  Richnrdson,  and  congral  niations  are  indulged 
ill  with   regard   to   the  success  of  the   rocont  visit  to 

HBlgiuiM. 

*  •  • 

„„•,,„, ^ „  Tlieio  is  every  reason  to  belicvo  that 

Maidstone       ,         . ,      .     ,  •'  ,•     n 

Epidemic,      "'f'  fpidfniic   has  now   practically  run 
its  course  and  that  tlio  nmjority  of  the 
cases    slill    being   notified    must     lo    httiihnlcd     to 
secondary  causes,  the   disease   having  pmbahly  been 
contracted  tlirouf^h  ignorance  or  carelessness  on  the 
part  of   those  attending  on  patients.      The  di.siiifec- 
tion  of  the  reservoir  and  mains  of  the  Farleigh  source 
of  supply  and  also  of  tho  house  connections  was  duly 
carried  out,  under   the   personal    snpervision  of   Dr. 
Sims  Wnodhead,  with  a  solution  of  chloride  of  lime. 
It  is  gratifying,  especially  to   the  afflicted  people  of 
Maidstone,  to  learn,  on  the  authority  of  the  eminent 
bacteriologist,  that   there   is   no  pessible  danger   of 
typhoid   germs   remaining  in   the  water  pipes  aftei' 
the  completion  of  the  process.      We  also  observe  that 
in   the   course  of  an   interview  with   a   Press  i-cpre- 
sentative,  he  expressed  the  opinion  that  the  danc;er,  so 
far   as   the  water  supply   is  concerned,  ceased   with 
the  cutting  off  of   the  polluted  water  and  the  flush- 
ing of  the  mains.     We  douht  if  the  state  of  know- 
ledge is  at  present   sufficiently  advanced   to  provide 
absolute  proof  of  thi.").     At  the  best  wo  can  only  re- 
gard it  as  an  opinion,  though  one  from  a  very  eminent 
source.     It  may,  however,  be  admitted  that  water, 
especially    flowing  water,  is  not  favourable   to  the 
multiplication  of  the  bacilli,  unless  the  water  contains 
some  foreign  and  deleterious  matter.     That  the  Far- 
leigh  water  did  contain  such    matter  has  been  de- 
monstrated with   cruel   thoroughness.     What   proof 
is  there  that  it  did  not  continue  to   affect  tho  mains 
after  the  supply  was  cut  off  ?     Dr.  Woodhead,  how- 
ever, admits    that   disinfection    was    desirable   as    a 
precautionary  and  reassuring  measure.   Tiien  surely, 
if  it  wag  worth  doing  at  all,  it  should  have  been  done 
at  first.    Possibly  Dr.  Woodhead  has  a  good-natured 
desire,  eo  far  as  the  company  is  concerned,  to  give 
the  matter  the  best  complexion    he  consistently  can. 
Among  other  things,heobserves  that  pollution  might 
do  nearly  all  its  mischief  before  it  could  be  bacterio- 
logically  ascertained.  So  much  the  worse  for  those  who 
allow  pollution  to  take  place  when  it  can  be  prevented, 
as  was  the  case  at  Maidstone.  The  gathering  ground 
should  either  have  been  protected  or  discarded.  This 
has  been  recognised  as  the  root  of  the  matter  all 
through  by  evei'y   'ntelligent  observer,   and  how  the 
directors  of    the    company    will    meet   such   a  self- 
evident   proposition  we  are  quite  at  a  loss  to  see. 
Surely  it  will  not  be  seriously  contended  that  neither 
course  was  possible.     At   all   events  the  matter  will 
bo  tested.     The    Local  tlovernment  Board  will   pro- 
liably  accede  to  the  demand  fora  public  inquiry,  and 
we  understand  that  a  test  case  will  be  raised  in  the 
Law  Clourts  by  an  influential  inhabitant  of  the  town. 
The  corporation  is  evidently  liberally  represented  on 
the  directorate  of  the  company,  the  town  clerk  being 
one  of  the  dii'cctois.     Whatever  the  measure  of  re- 
sponsibility may  be   in   any   particular  quarter,  the 
fact  remains  that  there  has  been  a  wholesale  poison- 
ing of  a  community.    I'pto  10  o':;lock  on  Wednesday 
morning  the  notifications  reached  a  total  of  l,TUt>,  and 
probably  in  no  previous  epidemic  of  typhoid  in  this 
country  have   so   many   caBes  been   reported  iu   the 
course  of  thirty-one  days. 


Last  week   we  briefly   recorded  the 
The  tato     sudden  death,  at  Birmingham,  of   Dr. 
lie.  Bany.     Harry,  senior  medical  inspector   to  the 
Local  Government   Board  ;  but  some- 
thing  further  is  desirable  in  the  case  of  a   life  of 
great    public    usefulness    spent   in   tho    interests  of 
public    health.      After    a  distinguished   academical 
career,  first  at  Edinburgh  aud  subsequently  at  Cam- 
bridge, wheie  he  took  the  dijiloma  of   public  health. 


Dr.  Bairy  decided  to  devote  himself  to  that  branch 
of  his  profeseion,  and  was  tij)pointed  medical  oflicer 
of  health  to  the  Craven  Sanitary  District  in  Yoik- 
shire.  Attracting  notice  by  certain  able  reports,  he 
was  in  1P8<)  appointed  qnaiantine  superintendent 
and  .sanitary  commist-ioner  atCy|)rns,  in  which  ollii'o 
he  obtained  experience  which  uiableil  him  in  hit*  r 
years  to  take  general  charge  of  tlio  port  cholera 
airangemeuts  for  England  with  such  marked aooc^si'. 
In  18S-2  he  became  a  medical  inspector  on  the  L(  cal 
trovernrnent  Board,  an  oflice  which  he  continned  to 
hold  until  his  death,  ft  is  well  known  that  his 
work  for  his  depaitment  has  been  characteiit-ed  by 
unusual  ability  and  thoroughness.  His  reports  not 
only  rank  high  in  the  literature  of  public  health, 
but  not  itfreqnently  led  to  the  initiation  of  reform 
and  f)f  niDch-needed  legislation.  .Special  iiientiou 
may  be  made  of  his  report  on  the  tanitaiy  condi- 
tion of  Newcastle,  and  that  on  back-to-back  houspp, 
which  was  written  in  conjunction  with  Jlr.  T. 
Gordon  Smith,  and  is  probably  the  standard  anthoi- 
ity  on  tho  subjiet.  Anotl,er  able  report  resulted 
from  a  searching  investigation  into  the  water  supply 
of  the  Tees  Valley,  undertaken  in  consequence  of 
an  tutbreak  of  enteric  fever  in  1890-91.  We  need 
only  make  a  brief  passing  reference  to  the  active 
part  taken  by  Dr.  Barry  in  the  organisation  of 
measures  for  the  prevention  of  cholera  iu  1 89:?,  and 
to  his  masterly  series  of  reports  on  the  origin  and 
diffusion  of  the  disease  in  Euioje.  Syncope  has 
been  assigned  as  the  immediate  cause  of  Dr.  Barry's 
death,  but  it  was  probably  due  indirectly  to  an 
accident  sustained  about  twelve  months  ago  when 
engaged  in  the  discharge  of  hia  duties. 


The  Cyclist 

and 

the  Highway 

Surveyor. 


We  regret  to  learn  that  in  a  para- 
graph incorporated  in  our  columns 
last  week  some  injustice  was  un- 
wiltingly  done  to  one  of  the  parties 
mentioned.  It  was  stated  that  a 
cyclist,  who  was  summoned  for  riding  a  bicycle  on  a 
footpath,  pleaded  that  the  road  at  the  spot  in  ques- 
tion was  unsafe,  owing  to  mining  operations,  and 
the  case  had  been  adjourned  to  allow  of  the  defend- 
ant taking  action  against  the  surveyor  of  highways, 
if  he  thought  fit.  When  the  case  was  again  heard, 
on  Monday,  it  appeared  that  in  tho  interval  he  had 
not  thonght  fit,  and  it  now  appeared  that  the  ques- 
tion upon  which  the  case  turned  was  not  the  state 
of  the  road  but  a  technical  one — as  to  whether  a 
footpath  existed  or  not.  The  bench  ultimately 
adopted  the  view  expressed  by  a  superintendent  of 
police — that  no  footpath  existed  on  the  side  of  the 
road  on  which  the  cyclist  was  riding,  that  there  wae 
only  one  footpath,  and  that  it  was  on  the  opposite 
side.  Thus  the  only  grievance  the  defendant  can 
possibly  have  is  against  the  intelligent  member  of 
the  force  who  summoned  him.  The  road  in  ques- 
tion is  under  the  jniisdiction  of  Mr.  J.  H.  Shaw, 
surveyor  to  the  Brownhills  Urban  District  Council, 
and  it  is  only  fair  to  that  gentleman  that  tho  true 
facts  of  the  case  should  be  given.  The  incident  is 
another  illustration  of  the  irresponsible  tendencT, 
whenever  there  is  the  slightest  loophole,  to  drag  an 
official  into  trouble  on  little  or  no  provocation. 


Reform 

of 

Private  Bill 

Procedure. 


Acorrespondent,  writing  withspecial 
reference  to  Ireland,  though  the  griev- 
ance is  one  which  applies  with  equal 
harshness  in  Scotland,  dmws  atten- 
tion in  Thf  .7V»it'4  to  the  continual  de- 
lay in  ettecting  some  reform  in  private  Bill  pro- 
cedure. In  support  of  hit  strictures  ho  cites  two 
remarkable  cases.  He  considers  that  it  would  lie 
an  nnder-estimate  to  put  dowu  the  costs  incurretl 
during  the  last  two  or  three  years  in  connection  with 
the  Bills,  abortive  or  successful,  relating  to  the  water 
supply  of  Dublin  at  less  than  £30,(J0U.  He  adds 
that  a  drainage  Bill  and  its  supplement  for  Kingston 
aud  Blackrock  cost  t  L1,00(.',  or  morn  than  oue- 
third  of  the  engineer's  estimate  for  tho  works. 
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The  Sanitary  Institute. 

THE  CONGRESS  AT  LEEDS.— VI. 


Last  week's  instalment  of  oar  report  of  the  proceedings  of 
the  congress  finished  with  Mr.  Kaye  Parry's  paper  on  "  The 
True  Principles  of  Sewage  Purification."  The  work  of  the 
section  comprised  two  more  papers,  both  dealing  with  very 
prominent  aspects  of  the  great  sewage  disposal  question. 
These  papers  we  now  proceed  to  give,  together  with  a  report 
of  the  interesting  discussion  which  followed. 

FILTRATION  THROUGH  COAL. 

Prof.  A.  BosTOCK  Hill,  m.d.,  read  a  paper  on  "  Filtration 
of  Sewage  tlirough  Coal."  After  the  usual  introduction  he 
laid  down  the  fundamental  elementary  principle  that  althou);h 
precipitation  when  carried  out  scientifically  and  under  proper 
conditions  could  be  relied  upon  to  produce  an  effluent  with- 
out smell  and  of  good  appearance  at  first,  they  now  knew 
that  there  was  no  precipitant  which  would  remove  any 
material  quantity  of  the  organic  matter  in  solution  in  the 
sewage.  It  was  possible  to  produce  a  good  and  fairly  pure 
effluent  either  by  intermittent  downward  filtration  or  by 
irrigation  when  carried  out  on  suitable  land  and  under 
scientific  conditions,  but  in  a  large  number  of  cases  the  puri- 
fication was  incomplete  and  partial.  Land  could  not  always 
be  obtained,  and  when  it  could  the  cost  was  generally  too 
great.  Hence  arose  ideas  for  purification  by  filtration  through 
artificial  media.  It  was  not,  however,  until  the  last  few  years 
that  filtration  through  such  media  as  ballast  and  coke  had 
been  shown  to  be  effective  in  purifying  the  sewage  of  towns, 
and  Mr.  Dibdin  by  his  experiments  had  brought  before  them 
prominently  the  valuable  results  that  can  be  obtained  from 
such  filters.  After  referring  to  the  circumstances  attending 
the  inception  of  the  Garfield  filter  by  Mr.  Garfield,  manager 
of  the  Wolverhampton  sewage  works,*  Prof.  Bostock  Hill 
went  on  to  say  that  experimental  filters  had  been  laid  down 
in  several  other  places,  and  in  the  case  of  Lichfield,  which 
was  under  an  injunction  for  pollution  of  a  brook  by  the 
effluent  from  its  sewage  farm,  he  had  had  the  advantage  of 
observing  the  results  obtained  on  the  sewage  by  this  means. 
Lichfield  was  a  brewery  town,  and  its  sewage  had  an  all-per- 
vading odour  of  brewery  refuse.  It  was  well  known  that  of 
all  sewages  one  containing  a  large  proportion  of  brewery 
refuse  was  the  worst  to  treat;  in  fact,  in  the  case  of  nearly 
all  towns  in  which  brewing  was  a  staple  industry,  from 
Burton  downwards,  injunctions  had  been  obtained,  owing  to 
pollution  being  caused  or  nuisance  produced  from  the  farm. 
He  might  add  that  in  the  case  of  Lichfield  the  sewage  was 
precipitated  in  tanks  of  modern  construction  and  well  adapted 
for  the  work  to  be  done.  It  was  then  passed  through  land 
well  drained  in  the  usual  way,  but  although  much  purification 
was  effected,  the  effluent  was  of  such  a  character  that  on 
standing  for  only  a  few  hours  it  invariably  had  an  odour  of 
brewing  refuse.  If  then  such  a  sewage  as  this  could  be 
treated  by  filtration  througli  an  inexpensive  medium  and  a 
result  obtained  which  would  prevent  pollution,  and  which 
would  be  far  better  than  that  already  obtained  by  land,  here 
was  a  great  desideratum,  and  as  a  result  of  experiments 
carried  out  on  a  small  filter  it  would  appear  that  such  puri- 
fication could  be  obtained.  It  would  appear  that  the  action 
of  coal  was  different  from  that  of  other  media  hitherto  used, 
in  that  analysis  showed  that  there  was  a  far  greater  differ- 
ence in  the  amount  of  oxygen  absorbed,  before  and  after 
filtration,  than  of  organic  matter,  as  shown  by  the  amounts 
of  organic  ammonia  obtained.  The  rate  of  filtration  with 
the  Garfield  filter  had  been  up  to  now  1,000,000  gallons  per 
acre  per  day,  but  it  was  believed  that  that  quantity  might  be 
increased.  As  a  result  of  twelve  months'  working  it  had  been 
observed  that  the  efficacy  of  the  coal  had  increased.  At  first 
it  wonld  appear  that  the  action,  which,  unlike  that  of  many 
other  mechanical  filters,  was  considerable,  was  a  chemieal  one 
by  the  coal,  because  the  oxygen  absorbed  was  at  once  directly 
affected.  Afterwards,  however,  nitrates  were  produced  in 
considerable  quantity,  so  that  probably  there  was  then  a 
double  action — chemical  and  bacteriological. 

The  author  concluded  his  paper  as  follows :  The  coal 
appears  to  have  a  special  power  of  removing  the  putres- 
cent organic  matter  from  the  sewage.  The  effluent  is  par- 
ticularly bright,  and,  as  I  have  stated,  shows  a  marked 
diminution  in  the  quantity  of  oxygen  absorbed.  It  is  also 
perfectly  free  from  odour,  and  thus  gives  evidence  that  the 
organic  matter  removed  is  that  portion  particularly  which  is 
in  a  state  of  putrescence.  If  this  were  not  so  we  should  ex- 
pect to  find  an  equal  degree  of  purification  shown  by  the 
quantity  of  organic  ammonia  present ;  but,  as  a  matter  of 
fact,  the  purification  in  this  way  always  appears  less  than  by 
the  amount  of  oxygen  absorbed.  On  examining  the  interior 
of  the  filter,  after  a  constant  use  of  many  months,  it  has  been 
found  to  be  quite  free  from  odour  and  to  have  nothing  but  a 
slight  earthy  smell.  How  much  longer  than  twelve  months 
the  medium  will  still  be  effective  is  not  at  present  known, 
but  there  is  reason  to  believe  that  its  period  of  usefulness 

•Our  reiiflers  will  romomber  that  a  full  ftCCOUFit  of  tho  iiicoption  iind 
working  of  this  lilter  whs  given  by  Dr.  Reiil,  luodical  olUcer  to  this 
Staffordshire  County  Council,  in  a  paper  read  at  the  StfifTord  nioctiiig 
of  the  Association  of  Municipal  and  County  Kngineers,  and  fully  rc- 
portoil  with  discussion  in  our  issue  of  July  2nd. — Kd.  The  Sukveyok. 


will  be  considerable,  and  when  it  ceases  to  be  effective  as  a 
purifier  it  is  at  a  very  small  cost  replaced  by  fresh  coal,  while 
that  from  the  filter  is  not  wasted,  but  can  be  used  for  pur- 
poses of  fuel.  It  would  appear,  therefore,  that  in  many 
places  where  land  of  a  suitable  character  cannot  be  obtained, 
that  in  coal  we  have  a  medium,  cheap  and  effective,  which  will 
produce  an  effluent  as  good  or  better  than  that  which  may  be 
obtained  from  land,  while  in  .those  districts  which  have 
hitherto  relied  on  land  purification  it  would  appear  also  that 
by  the  putting  down  of  coal  filters  greater  purification 
can  be  obtained;  and  in  a  growing  community  it  seems  pos- 
sible by  this  method  of  treatment  to  do  away  with  that  con- 
stant increase  in  the  area  of  land  required,  which  is  such  an 
incubus  on  the  rates  of  our  urban  communities. 

In  conclusion,  T  must  add  that  a  coal  filter,  like  any  othe*' 
filter,  or  like  land,  must  be  used  with  a  due  regard  to  scien- 
tific possibilities.  All  of  us  here  are  probably  aware  of  the 
tendency  of  sanitary  authorities  to  endeavour  to  get  more 
work  out  of  a  filter  or  a  farm  than  should  be  required,  having 
efficiency  in  view  ;  and  a  coal  filter  will  not  produce  the 
results  any  more  than  a  sewage  farm  will  produce  such 
results  if  the  sewage  of  a  thousand  people  is  treated  on  a 
filter  which  was  origiually  laid  down  for  the  treatment  of  the 
sewage  of  five  hundred.  In  my  experience  in  all  parts  of  the 
country  I  liave  been  struck  particularly  by  the  fact  that  one 
of  the  most  common  causes  of  failure  of  the  means  taken  for 
sewage  disposal  is  the  tendency  of  authorities  to  cut  down 
the  cost  of  carrying  out  such  treatment.  Such  experiments 
have  only  one  end  :  purification  gradually  gets  less  and  less 
nntil  it  ceases,  and  a  very  much  larger  expenditure  of  money 
is  required  to  rehabilitate  the  means  of  purification.  Of 
course  it  is  understood  that  in  dealing  with  sewage  by  filters 
a  preliminary  precipitation  of  suspended  matter  has  taken 
place,  and  the  better  this  preliminary  purification  has  bsen 
effected,  the  better  the  result  obtained  in  the  effluent  from 
the  filter.  In  the  working  of  local  filters  up  to  the  present 
it  has  been  found  best  to  allow  the  filter  to  work  for  a 
period  of  twelve  hours  and  then  to  give  it  a  similar 
period  of  rest.  As  in  all  other  filters,  this  rest  is  abso- 
lutely essential  but  I  have  reason  to  hope  that  the  period 
of  rest  may  be  shortened  without  any  detriment  to  the  effi- 
ciency of  working  of  the  filter.  I  submit,  therefore,  that 
in  coal  we  have  a  filtering  medium  which  produces  a 
result  far  better  than  that  claimed  for  other  media.  It  is 
superior  to  coke  breeze  or  ballast  in  that  it  has  tit  once  a 
chemical  action  and  its  purifying  power  is  marked  from  the 
first  day  it  is  used,  although  a  still  better  result  is  obtained 
after  a  period  of  two  or  three  months'  use.  The  medium  is 
cheap  and  easily  obtained,  and  although  in  the  past  I  have 
looked  upon  filtration  of  sewage  otherwise  than  through  land 
as  of  partial  and  limited  value,  I  strongly  believe  that  the 
death  knell  of  the  costly  sewage  farm  has  been  rung,  and, 
what  is  of  far  mere  importance  from  an  economic  and  sani- 
tary sense,  the  problem  of  sewage  disposal  has  been  at  last 
solved,  and  the  prevention  of  pollution  of  our  rivers  and 
streams  has  become  not  only  possible  but  practicable. 

THE  SEPTIC  TANK  SYSTEM. 
Mr.  Donald  Cameron,  city  surveyor  of  Exeter,  read  the 
last  of  the  sewage  disposal  papers,  "  A  Year's  Experience  of 
the  Septic  Tank  System  of  Sewage  Disposal  at  Exeter."  He 
said  that  the  experience  to  be  detailed  in  the  paper  had  been 
obtained  with  the  permanent  works  at  Belle  Isle,  Exeter, 
which  dealt  with  the  sewage  from  those  parts  of  the  parishes 
of  St.  Leonards  and  Heavitree  served  by  the  St.  Leonards 
sewer,  the  total  population  being  about  1,500.  Mr.  Cameron 
continued  as  follows  i  They  were  designed  for  a  maximum 
flow  of  81,180  gallons  per  day  and  supersede  the  experi- 
mental plant,  which  for  some  time  previous  had  been  deal- 
ing with  a  portion  of  the  sewage.  During  the  drought  of 
last  year  careful  guagings  were  made  of  the  flow  of  the 
St.  Leonards  sewer.  The  daily  quantity  was  found  to  be 
35,000  gallons,  the  maximum  flow  taking  place  at  10.30  in 
the  morning,  when  it  was  at  the  rate  of  81,180  gallons  per 
twenty-four  hours,  or  2  3  times  the  normal  flow.  On  the 
15th  August,  1896,  the  permanent  works  were  finished,  the 
tank  being  completed  first  and  filled.  After  some  prelimi- 
nary experiments,  to  ascertain  the  water  capacities  of  the 
filters,  the  plant  was  set  with  regular  work  on  the  21st 
August.  From  the  25th  a  record  of  the  filter  discharges  has 
been  kept. 

THE    INSTALLATION. 

The  installation,  which  embodies  several  improvements 
suggested  by  tho  previous  experiments,  consists  of  one  tank 
64  ft.  10  in.  long  by  IS  ft.  wide  by  7  ft.  to  7  ft.  9  in.  depth  of 
water  (10ft.  deop  at  the  grit  chambers),  and  of  five  filters, 
four  of  which  form  the  working  set,  one  being  held  in  re- 
serve to  permit  of  each  filter  in  turn  having  a  period  of  rest. 
The  sewage  flowing  into  tho  tank  is  subjected  to  no  screen- 
ing whatever  ;  on  the  contrary,  special  provision  was  made 
for  the  uninterrupted  passage  to  the  tank  of  the  contents  of 
the  sewer.  To  obtain  this  condition  tho  pipe  to  the  tank 
intercepting  the  sewage  was  made  of  such  a  size  and  laid 
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at  such  a  gradient  as  to  convey  a  qnanlitj  of  sewage  and 
storm  water  not  exceeding  125,0(XI  gallons  a  day,  thna  obvia- 
ting tho  necoasity  for  a  retjulating  valve  or  penstock.  The 
main  sewer  was  cut  across  to  a  depth  of  8Jin.  below  its  in- 
vert, a  cement  weir  being  put  in  thu  pipe  on  the  down  stream 
side  of  the  cut.  The  pipe  to  the  tank  is  led  away  from  the 
bottom  of  this  cut,  KiJ  in.  below  tlio  crest  of  the  weir.  At 
the  inlet  to  tho  tanks  are  two  grit  chambers,  10  ft.  deep,  and 
the  inlet  pipes  are  carried  half-wuy  down  thoee  chambers. 
The  outlet  from  the  tank  is  by  a  pipe,  with  a  slot  cut  in  its 
side,  extending  the  full  width  of  the  tank,  and  terminating 
in  a  gauge-well  outside  it.  The  euaging  is  done  by  one  of 
the  late  I'rof.  James  Thomson's  V. notch  gauges.  In  siieak- 
ing  of  the  different  stages  of  the  work  done  it  has  been  found 
convenient  to  call  the  How  frim  tho  tank,  tho  efliuont,  and 
the  discharge  from  tho  filters  the  filtrate.  Tho  ertluent 
after  flowing  from  the  gaugo  well  passes  into  a  shallow 
aerating  trough,  over  the  sides  of  which  it  falls  in  thin 
sheets  into  channels  leading  to  distrihuting  wells.  In  these 
wells  valves  are  placed,  controlling  the  flow  to  tho  distri- 
buting channels  on  the  surface  of  the  filters. 

The  filters  have  each  an  area  of  80  square  yards  and  a 
depth  of  5  ft.;  collecting  drains  are  laid  on  the  bottoms  of  tho 
filters,  joining  main  collectors,  tho  latter  terminating  in  dis- 
charging wells.  In  the  case  of  filters  .Nos.  1,  2,  4  and  u  the 
filtrant  is  brokeii  furnace  clinker,  and  in  that  of  So.  3  broken 
coke.  Filtration  with  these  filters  is  not  by  a  continuous 
flow  in  and  out,  but  when  the  filter  is  receiving  its  dose  of 
effluent  the  outlet  valve  is  shut  down,  so  that  the  filter  gradu- 
ally fills  up,  and  remains  full  till  the  ne.\t  filter  is  filled,  when 
it  is  discharged.  This  was  the  method  adopted  by  Mr.  Dibdin 
in  Barking.  During  the  earlier  stages  of  the  experiments 
leading  up  to  the  experimenial  plant  it  was  evident  that  an 
automatic  arrangement  for  filling  and  discharging  tho  filters 
was  necessary,  and  the  simple  arrnngoment  which  has  made 
these  works  independent  of  manual  attention  was  devised. 
As  the  filter  fills  the  filtrate  from  it  at  the  same  time  rises 
in  its  discharging  well,  and  from  these  discharging  wells  small 
pipes  are  led  discharging  over  two  pairs  of  buckets  attached 
to  rocking  shafts.  To  these  shafts  aro  also  attached  tho 
valves  that  control  the  flow  to  and  from  the  filters.  The 
filter  that  has  just  filled  discharges  the  one  standing  full,  at 
the  same  lime  shutting  tho  outlet  and  opening  the  inlet 
valve  of  the  filter  to  bo  filled,  and  so  on.  All  the  manual 
attention  required  is  when  setting  to  work  the  resting  filter, 
involving,  s.ay,  fifteen  minutes'  work  at  intervals  of  two  or 
three  days.  The  quantity  of  sewage  dealt  with  during  the 
twelve  months  amounts,  in  round  numbers,  to  20,000,000 
gallons,  or  an  average  of  nearly  .54, (KX)  gallons  a  day. 
During  the  latter  half  of  February  the  flow  was  82,(581  gallons 
a  day,  during  April  73, .576,  and  the  first  twenty-five  days  of 
August  nearly  38,000.  'I'lie  quantity  dealt  with  during  the 
year  is  371  times  the  contents  of  the  tank,  on  tho  floor  of 
which  it  would  form  a  depth  of  2,81-8  ft. 

THE    FUNCTION    OK    THE    T.\NK. 

The  works  throughout  are  constructed  of  concrete,  with  a 
concrete  arch  over  the  tank.  In  the  arch  aro  placed  air- 
tiglit  manhole  covers  and  plugged  openings  for  taking  samples 
and  for  measuring  the  deptli  of  deposit;  and  in  the  body  of 
the  tank  an  inspection  well,  in  the  sides  of  which  are  placed 
glass  windows  to  enable  the  contents  of  the  tank  to  be 
viewed.  The  only  outlet  from  the  tank  is  by  the  slotted 
pipe,  which  is  situated  loin,  below  the  water  level.  On  the 
top  of  the  sewage  in  the  tank  a  scum  is  formed,  consisting 
of  the  floating  matter  undergoing  decomposition.  Dnring 
the  winter  this  scum  attained  a  thickness  of  from  3  in.  to 
4  in.,  forming  a  rugged  and  coherent  layer  of  considerable 
touchness,  the  surface  of  which  was  covered  with  a  variety 
of  fungoid  growths;  but  as  warmer  weatlier  set  in  itgnidnally 
dwindled  down,  until  at  the  present  time  there  is  less  than 
an  inch  of  scum  over  the  surface  of  the  tank.  The  heavier 
suspended  matter,  consisting  chiefly  of  road  grit,  settles  at 
the  bottom  of  the  tank,  together  with  the  insoluble  residue 
from  the  decomposition  of  the  sewage  solids.  Careful 
measurements  of  this  deposit  made  on  the  3l8t  August  show 
the  quantity  to  be  about  6f)J  cubic  yards.  The  bulk  is  con- 
siderably swollen  bj-  the  gases  which  are  formed  during  the  de- 
composition of  the  organic  matter  still  adhering  to  the  deposit, 
and  which  would  bring  the  whole  mass  to  the  surface  were 
it  not  that  the  residue  is  heavier  than  water,  and  sinks  again 
to  the  bottom  as  soon  as  it  is  sufficiently  loosencii  to  allow 
the  escape  of  the  gas.  In  addition  to  its  own  decomposition, 
the  deposit  is  thus  subjected  to  a  continual  washing  action,  by 
which  it  is  ultimately  reduced  to  an  inert  and  inoffensive  ash. 
Examination  of  the  deposit  in  the  permanent  tank  shows  its 
composition  to  bo  as  follows:  — 

Moisture  88'lt  per  cent. 

Mineral  matter  ...  ...         7'9I         ,, 

Loss  on  Ignition         ...  ...         3  95         „ 

10000 
Tho  dry  solid  matter  in  the  tank  amounted  at  the  time  of 
examination  to  about  5J  tons,  of  which  two-thirds  aro 
mineral  matter,  the  romninin.;  third  being  made  up  of  water 
of  hydration,  carbonic  acid  gas,  and  a  little  organic  matter 
not  as  yet  decomposed.  The  fluw  through  tho  tank  up  to 
31st  .\ugU8t  having  been  about  20.2.50,(KXI  gallons,  the  solid 
matter  in  the  deposit  amounts  to  13  grains  for  every  gallon 
which    has  passed  through ;  adding  0'2  grains   for  the  very 


small  amoDnt  of  dry  solid  matter  in  the  scam,  we   hare  in 

the  tank  4'5  grains  per  gallon  of  flow  to  that  date.  The 
most  exhaustive  examination  of  the  sewage,  as  far  as  bus- 
pendud  solids  are  concerned,  has  been  made  by  Messrs.  Dib- 
din and  Thndichum,  who  found  in  thirteen  samples  called  over 
twenty. four  hour  periods,  in  .^pril  and  June  last,  an  aversgo 
of  21'5  grains  per  gallon,  10  0  grains  being  returned  as 
mineral  matter  and  1 1'.5  grains  as  organic.  Comparing  this 
fii;ure  with  tho  amount  i>f  solid  matter  found  in  the  tank,  we 
find  that  no  less  than  20  grains  i>er  gallon  have  disappeared, 
the  organic  matter  in  particular  having  been  almost  entirely 
removed.  Tho  nett  loss  of  dry  solid  matter  over  the  whole 
year  amounts  to  about  2G  tons,  or  81  per  cent,  of  the  whole, 
if,  instead  of  destroying  the  suspended  solids  by  bacterial 
agency,  they  had  been  converted  into  sludge,  there  would  have 
been  55(5J  cubic  yards  of  90  per  cent,  sludge  to  dispose  of, 
tho  production  being  estimated  at  1  cubic  yard  per  1,000 
persons  per  day,  the  average  rate  ascertained  by  Mr.  W. 
Santo  Crimp  in  several  '^ases  e.xamined  by  him.  Thus  the 
tank  does  away  with  the  necessity  for  chemicals  and  the 
filter-press  or  other  apparatus  for  disposing  of  sludge,  and 
produces  an  effluent  which  can  bo  filtered  without  risk  of 
clogging  tho  filters.  There  are,  broadly  speaking,  three  ways 
in  which  the  suspended  matter  which  disappears  from  the 
tank  is  disposed  of:  1.  Tho  tank  effluent,  while  free  frotr. 
any  palpable  solid  matter,  contains  a  large  number  of  minute 
dust-like  particles  distributed  through  it.  These,  no  doubt, 
are  tho  product  of  the  constant  interchange  between  tho  de- 
posit and  tho  scum,  caught  in  its  passage  near  the  slotted 
pipe.  No  provision  has  been  made  for  arresting  this,  and 
it  is  carried  to  the  filter  with  the  eflflucnt.  It  can,  however, 
be  very  easily  arrested,  if  it  should  bo  found  to  be  desirable 
to  do  so.  The  portion  of  tho  suspended  matter  arrested  by 
the  Alter  channels  has  always,  when  cleaning  them,  been  re- 
turned to  the  tank,  .\fier  heavy  rain,  in  addition  to  the  firm 
particles  already  referred  to,  the  tank  effluent  is  strongly 
coloured  with  earthy  matter  derived  from  the  roads,  which 
is  present  in  such  a  finely  divided  state  as  to  escape  settle- 
ment in  the  tank,  and  even  to  pass  through  the  fillers,  im- 
parting its  colour  to  the  discharge.  Any  organic  particles 
which  reach  the  filters  appear  to  be  retained  by  the  surface 
film  uf  vegetable  matter  which  forms  on  the  surface,  and 
there  destroyed  by  an  action  analogous  to  that  which  takes 
place  in  the  tank ;  at  all  events  there  is  not  the  least  sign  of 
clogging  in  the  filters,  which  are  now,  after  a  year's  working, 
as  clear  as  on  the  day  they  were  started,  and  to  all  appearance 
as  fit  for  their  work  as  they  were  then.  2.  A  great  part  of  the 
carbon  and  hydrogen  present  in  the  organic  matter  are  nn- 
iloubtedly  combined  with  oxygen,  also  derived  from  organic 
compounds,  forming  respectively  carbonic  acid  gas  and  water, 
which  pass  out  with  the  effluent.  3.  The  further  portion  of 
carbon  and  hydrogen  liberated  by  the  decomposition,  in 
excess  of  the  sujiply  of  oxygen  available  for  its  oxidation, 
appears  in  combination  as  methane  or  marsh  gas,  which,  being 
but  sparingly  soluble  in  water,  collects  in  the  upper  part  of 
the  tank.  Large  quantities  of  free  hydrogen  and  nitrogen 
arc  also  liberated,  the  presence  of  these  elements  in  the  free 
state  showing  that  the  decomposition  of  the  substances  yield- 
ing them  has  been  carried  to  the  furthest  possible  point.  No 
trace  of  sulphuretted  hydrogen  is  found. 

No  special  ])rovision  was  made  for  the  removal  of  gases 
formed  in  the  tank,  nor  has  any  such  been  found  necessary, 
as  at  no  time  is  there  any  appreciable  pressure,  the  gases  ap- 
parently diffusing  freely  through  the  concrete  arch  into  the 
soil  above.  On  lifting  the  manhole  covers  there  is  no  smell 
discernible,  unless  the  nose  is  brought  down  close  to  tho 
opening,  and  then  only  a  hardly  appreciable  heavy  odour. 
The  only  smell  apparent  is  found  at  the  gauge  well  and 
ai'rator,  where  an  amnioniaeal  smell  is  sometimes  found.  As 
yet  the  amount  of  dc|)a6it  and  scum  in  the  tank  ap]>-ar3  in 
no  way  to  interfere  with  its  efficiency.  The  ellluoni  has  a 
slightly  milky  appearance,  and  if  examined  in  a  test  tube  in 
in  a  good  light,  minute  dust-like  particles  aro  seen  distributed 
through  tho  liquid. 

THE  riLTERS. 
Passing  now  to  the  filters,  it  is  easy  to  demonBtrate  that 
their  work  is  not  merely  a  straining  action.  It  is  trne  that  any 
particles  in  suspension  in  the  effluent  are  caught  on  the  sur- 
face by  tho  film  already  referred  to,  but  this  work  is  trifling 
compared  with  the  work  done  in  the  body  of  tho  filter.  Kx- 
periments  were  made  on  the  filter  surfaces  by  lightly  raking 
the  surface  after  resting,  and  in  other  cases  by  allowing  the 
surface  to  remain  untouched;  as  far  as  I  could  learn  from 
this  it  would  appear  that  the  condition  of  tho  surface  has  no 
influence  on  the  purificalion.  If  the  condition  of  the  surface 
were  such  as  to  seriously  interfere  with  the  aeration  of  the 
filtrant,  it  is  conceivable  that  the  results  might  not  bo  the 
same.  The  diffioully  of  getting  tho  effluent  to  spread  evenly 
over  a  filter  surface  is  probably  known  to  most  of  you  ;  and 
while  the  formation  of  a  film  may  interfere  with  tho  aeration, 
it  at  the  same  time  spreads  tho  effluent  more  uniformly  over 
tho  filter  surfaco,  and  to  some  extent  prevents  its  finding  its 
way  through  the  filtrant  in  a  few  places  or  spots,  such  as 
close  to  tho  distributing  channels,  alongside  tho  walls,  or 
where  the  material  is  ciarsorthan  ai  other  pirts.  During 
dry  weather  tho  film  alloweJ  to  form  on  thosurfaca  separates 
itself  from  the  filtrant,  breaking  up  into  small  saucorlika 
p:\tches,  lo»vin.(  the  filtrant  sarfaos  bsantifully  briglit  and 
clean.     On  examining  tlie   undersides  of  those  patches  a  few 
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particles  of  the  filtrant  may  be  found  adhering.  These  obser- 
vations cannot  be  carried  on  for  any  length  of  time,  especially 
during  the  growing  season,  if  it  is  an  object  to  keep  the  filters 
looking  trim  and  tidy,  as  the  seeds  blown  on  to  the  filters 
BOun  germinate  and  grow  rapidly,  giving  the  filters  a  very 
unkempt  appearance.  It  has  been  held  by  English  chemists 
that  the  film  on  the  surface  of  waterworks  filters  was  not  the 
determining  cause  of  these  fillers  beginning  to  purify,  but 
only  a  co-incidence,  the  film  forming  about  the  same  time  as 
the  filters  become  seeded  with  purifying  organisms.  This, 
in  iny  opinion,  is  the  correct  view  of  the  case.  The  filtering 
material  employed  is  so  much  alike  in  the  case  of  four  out  of 
the  five  filters  as  to  allow  but  little  range  of  comparison  ; 
but  as  between  the  clinker  and  the  coke  breeze  the  results 
were  undoubtedly  in  favour  of  the  clinker,  the  difference  in 
the  work  of  Noo.  1,  2,  4  and  o  was  very  small,  and  nearly  all 
were  equally  uniform  in  their  results.  The  filtering  material 
was  intended  to  be  broken  to  pass  through  a  J -in.  sieve,  and 
bo  rejected  by  ^-in.;  but  it  was  actually  made  somewhat 
coarser,  a  great  deal  of  ^-in.  material  being  put  in,  while  in 
the  bottom  of  three  of  the  filters  still  coarser  material  was 
used.  While  the  purification  effected  has  been  highly  satis- 
factory, 1  should  be  inclined  to  reduce  the  size  of  the  filtrant. 
On  digging  into  these  filters  and  on  getting  something  like 
a  section  of  the  material  for  some  depth  down,  it  must  have 
struck  anyone  who  saw  it  how  extraordinarily  clean  and  fresh 
it  is  right  up  to  the  surface;  in  fact  it  would  appear  almost 
incredible  that  between  4,000,000  and  5,000,000  gallons  of 
sewage  had  passed  through  each  filter.  These  filtiis  have  to 
do  their  work,  not  by  uniform  regular  doses,  but  according  to 
the  quantity  flowing,  so  that  most  of  it  is  done  during  the 
day  time.  In  the  experimental  plant  it  was  uniform  work, 
and  but  little  difference  was  observed  between  the  first  and 
last  parts  of  the  discharge.  In  the  case  of  some  of  the  per- 
manent filters  the  first  rush  in  discharging  is  somewhat  less 
clear  than  in  the  succeeding  flow.  Samples  tor  analysis  were 
therefore  taken  in  nearly  every  instance  at  one,  three,  six, 
ten  and  twenty  minutes  after  the  outlet  valve  opened,  these 
intervals  beiug  so  chosen  a3  to  give  equal  representation  in 
the  same  to  equal  volumes  in  the  discharge,  thus  ensuring 
a  true  average  sample. 

RESULTt. 

The  works  have  at  various  times  during  the  past  twelve 
months  been  subjected  to  the  most  searching  examination  by 
chemists  of  the  highest  standing,  both  on  behalf  of  the 
council  of  Eie'.er  and  on  my  own,  the  first  reports  being  by 
khs.  Diipre  aud  Rideal.  Visitors  to  the  woiks  freely  availed 
themsehes  of  the  opportunity  of  taking  samples  fur  analysis 
whenever  they  thought  fit  to  do  so.  In  many  cases  the  re- 
sults have  been  published;  and  in  no  single  instance,  so  far 
as  I  know,  has  the  state  of  the  filtered  efiluent  been  other- 
wise than  satisfactory.  All  the  samples  show  a  large  produc- 
tion of  oxidised  nitrogen,  often  exceeding  I'O  part  per  100,000, 
which  is  perhaps  the  best  testimony  to  the  high  efficiency  of 
the  filters.  The  filtrate  is  also  rich  iu  dissolved  free  oxygen, 
nine  samples  e.^amined  by  the  city  analyst  giving  on  an 
average  115  cubic  inches  per  gallon.  As  might  be  expected 
iu  a  filtrate  having  their  characteristics,  the  amount  of  oxi- 
disable  urganic  matter  is  very  small,  the  oxygen  absorbed 
from  permanganate  in  four  hour's  at  80  dag.  Fahr.  being  as  a 
rule  well  below  0  5  parts  per  100,000.  After  the  first  few 
months'  working  the  purification  effected  was  quite  inde- 
pendent of  weather  and  temperature.  A  sample  taken  during 
the  frost  of  last  January,  and  analysed  by  Dr.  Dupre,  showed 
nitrogen  as  nilrates  to  the  extent  of  1577  parts  per  100,000, 
while  the  oxygen  absorbed  was  only  0405.  While  the  main 
purport  of  this  paper  has  been  to  dusoiibe  what  has  been 
done  at  Exeter,  yet,  seeing  that  the  sewage  which  has  been 
dealt  with  has  been  of  a  purely  domestic  origin,  it  may  not 
be  out  of  place  to  refer  briefly  to  the  results  obtained  with  a 
m  mufacturiug  sewage  which  Las  the  reputation  of  being  one 
of  the  worst  in  England. 

The  works  at  Yeovil,  consisting  of  a  tank  and  three  filters, 
were  laid  down  in  the  autumn  of  1896  to  deal  experimentally 
with  15,000  gdllous  of  sewage  per  day  from  a  district  con- 
taining several  glos'e  factories,  as  well  as  a  large  brewery  and 
several  slaughter-houses.  The  fall  available  beiug  limited, 
the  filters  were  not  so  deep  as  1  should  have  wished.  The 
tank  has  frotu  the  outset  done  its  work  very  well,  producing 
a  fairly  clear  effluent.  The  filters  also,  after  settling  down 
to  their  work,  effected  a  cousiderable  degree  of  purificatiou  ; 
but  the  filtrate  at  first  was  not  satisfactory,  inasmuch  as  it 
was  deficient  iu  nitrates,  in  the  absence  of  which  purification 
cauuot  be  regarded  as  complete.  This  result  was  due  in  a 
great  measure  to  the  cuarsonoss  of  the  filtering  material, 
which  was  much  larger  than  that  at  Exeter.  Latterly,  there- 
fore, a  much  finer  material  has  been  used  in  a  small  filter, 
with  (lie  most  satisfactory  results,  nearly  the  whole  of  the 
nitrogen  present  being  converted  into  nitrates,  while  the 
o.\ygen  absorbed  has  been  reduced  to  about  V"6  jiarts  per 
100,000.  On  keeping  the  filtrate,  either  in  covered  or  open 
vessels,  110  change  is  set  up.  These  results  show  conclusively 
th:it  a  foul  manufacturing  sewage  is  completely  under  con- 
tiol  by  this  system.  Those  works,  which  are  situated  close 
to  a  highway  and  a  railway,  and  in  full  view  of  a  row  of 
houses  within  but  a  few  yards  of  the  works,  hive  fully  con- 
firmed the  experience  at  Exeter  by  the  entire  absence  of  any- 
thing coustituting  a  nuisance. 

The  Exeter  installation  during    its  twelve  months'  work 


has  been  subjected  to  the  severest  conditions  that  sewage 
works  have  to  contend  with,  and  has  proved  thoroughly 
reliable  in  all  respects.  The  trial  has  been  on  a  sufficiently 
large  scale  to  give  practical  results,  and  is  the  outcome  of 
experiment,  step  by  step,  leading  from  smaller  to  larger 
plants.  It  has  been  shown  that  sewage  disposal  works  can 
be  designed  so  as  practically  to  take  care  of  themselves,  re- 
quiring no  more  attention  than  a  visit  two  or  three  days  a 
week  to  change  or  alternate  the  filters,  the  work  of  a  few 
minutes,  and  a  day's  work  every  month  or  six  weeks  in  tidy- 
ing the  filters.  Once  a  year  it  may  be  desirable  to  remove 
the  deposit  from  the  tank;  by  proper  arrangements  this  can 
be  done  by  the  one  man  who  acts  as  caretaker.  To  local 
authorities  the  saving  iu  annual  expenditure  thus  effected  is 
even  more  important  than  a  corresponding  i  eduction  in  the 
first  cost  of  works.  At  the  s^me  time  the  initial  cost  of  such 
works  as  are  herein  described  is  very  moderate,  being  less 
than  is  often  spent  in  laying  out  a  sewage  farm  to  serve  an 
equal  population. 

Jlr.  Cameron  concluded  his  jtaper  by  acknowledging  the 
support  given  to  him  by  the  Exeter  Town  Council,  who  had 
U3W,  after  an  exhaustive  series  of  tests,  adopted  the  system 
for  the  whole  city.  The  efficiency  of  the  system  had  been 
demonstrated  beyond  all  question,  and  he  had  every  con- 
fidence that  the  larger  works  would  pro\e  as  satisfactory  as 
those  now  in  operation,  and  would  save  the  city  the  heavy 
annual  outlay  which  they  would  otherwise  have  been  forced 
to  incur.  Mi-.  Cameron  also  expressed  his  indebtedness  to 
Me.ssrs.  r.  J.  Commin  and  A.  J.  Martin  for  their  assistance 
in  bringing  the  work  to  a  successful  issue. 
DiscrssioK. 

The  whole  of  the  sewage  disposal  papers  were  discussed 
together  and  gave  rise  to  an  interesting  debate. 

Mr.  EoECHLiiNG,  who  opened  it,  was  sorry  the  bacteriologists 
were  not  represented.  They  would  like  to  have  bad  a  paper 
from  Dr.  Sims  Woodhead,  for  instance.  The  only  lesson  to 
bo  learnt  from  Mr.  Dibdin's  experience  was  that  chemical 
treatment  was  the  wrong  treatment,  and  as  coming  from 
chemists  themselves  this  admission  was-  the  more  valuable. 
To  Mr.  Dibdiu  would  belong  the  honour  of  giving  the  coup  dc 
grace  to  chemical  treatment.  The  best  and  most  natural 
treament  was  the  treatment  on  land.  Iu  the  case  of  many 
sewage  farms  which  had  proved  failures  it  was  the  manage- 
ment, and  not  the  system,  that  was  at  fault.  As  an  instance 
of  what  could  be  done  by  projier  management,  he  referred 
to  Colonel  Jones'  experimental  farm  at  Wrexham,  aud  to 
that  gentleman's  two  years'  management  of  the  Aldersliot 
sjwage  farm.  The  report  of  the  Mersey  an!  Irwell  Board 
also  stated  that  land  treatment  was  the  best.  At  consider- 
able length  Mr.  Koechling  then  referred  to  the  Berlin  farm 
of  19,<XI0  acres.  700,000,000  ton^  of  sewage  had  been  satis- 
factorily treated  thereon,  aud  analyses  showed  0'039  per 
lOJ.OOO  albuminoid  amniouia  as  the  result  of  the  treatment. 
Since  1881  the  management  had  cost  nothing,  and  £56,646 
had  been  made  in  profit,  which  went  to  the  relief  of  the  rates. 
(^The  President ;  What  is  the  nature  of  the  soil  ?)  He  ad- 
mitted that  the  soil  was  gravelly  and  favourable.  (The  Pre- 
sident;  la  it  a  fact  that  the  labour  is  convict  labour?)  Mr. 
R  jBchling  explained,  amid  laughter,  that  in  Berlin,  instead 
of  sending  a  man  to  prison  he  was  sent  to  a  house  of  cor- 
rection, and  then  he  was  drafted  to  some  useful  labour,  such 
as  the  sewage  farms.  (The  President:  But  not  at  trade 
union  rates!)  Continuing,  Mr.  Roechling  pointed  out  that 
a  farm  always  represented  real  estate.  Coming  to  Mr.  Dib- 
din's experiments,  he  premised  that  he  would  like  to  see  the 
Local  Government  Board  supporting  local  authorities'  experi- 
ments. He  did  not  consider  that  Dibdin's  and  other  filter 
experiments  had  yet  been  sufficiently  tried,  and  he  would 
like  to  know  why  anaerobic  organisms  were  employed  if 
aerobic  organisms  would  do  the  work.  He  would  also  liko 
particulars  as  tu  cost. 

Councillor  B.iKER  (Maidstone)  regretted  to  say  there  was 
great  difficulty  iu  getting  the  Local  Government  Boai-d  to 
sanction  loans  unless  land  treatment  was  adopted.  As  a 
result  of  his  inspection  of  the  septic  tank  treatment  at 
Exeter  he  was  in  favour  of  that  system.  The  effluent  looked 
extremely  good.  The  same  remark  applied  to  Dibdin's  filters, 
which  appeared  to  be  equally  satisfactory. 

Alderman  Comisio.n  (Rawtenstall)  said  they  were  being 
required  by  the  Loc.il  Government  Board  to  acquire  acre 
after  acre  of  land  for  a  system  that  was  doomed.  Could  not 
the  congress  ask  the  board  to  stay  its  hand.  His  opinion 
was  that  the  board  was  as  wooden  as  any  other  board. 

Dr.  S.  RiUE.iL  said  the  question  seemed  to  have  resolved 
itself  into  a  battle  of  various  filters  and  open  vci'su6  closed 
tanks,  and  it  was  claimed  to  ha^'c  been  solved  both  ways  by 
Mr.  Dibdin  and  Mr.  Cameron.  The  sludge  difficulty  appeared 
to  have  been  vivercLJine  Ijy  the  septic  tank,  lie  had  himself 
succeeded  in  liquilying  gelatine  with  two  species  of  orgauiam 
only — vr..,  bacillus  prodigiosus  anil  lii[uitacicus,  without 
oxygen  aud  very  rapidly,  these  organisms  converting  the 
gelatine  to  albumose  and  the  albumose  to  peptone.  These 
organisms  would,  however,  live  in  the  air,  though  the  ohangea 
took  place  without  air  or  loss  of  nitrogen,  na  with  open-air 
tanks.  This  proved  that  initial  change  was  without  oxygen, 
which  was  not  wanted  at  that  stage.  Such  change  might 
tuko  jtl  ICO  in  sowers  to  a  largo  extent.  Oxygen  for  these 
initial  changes  in  filters  was  obtained,  not  from  the  addition 
of  any  atmospheric  or   free   oxygen,  but  from  the  oxygen 
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already  existing  combined  in  the  organic  subutauces  or  water 
present.  It  was  a  question  of  ratio  of  o.xidized  nitrogen  and 
oxygen  required  for  the  purpose.  At  Hendun  and  Sutton 
liqaificution  was  not  under  control  as  at  Exeter. 

Mr.  W.  J.  DiBOl.v  wished  ai  this  stage  to  state  that  he 
objected  to  reference  being  made  to  "Dibdin's  syateui,"  as 
he  laid  claim  to  no  particular  system. 

Dr.  Si.Ms  WooDUEADsaid  it  wag  important  that  the  work  of 
the  organisms  should  not  be  interfered  with,  and  all  causes  of 
such  interlcrouce  in  tilter-beds  must  be  removed.  He  had 
examined  organisms,  both  anaerobic  and  aerobic,  from  the 
Scott-Muncrief  process,  and  found  the  process  went  on  most 
readily  by  anaerobic,  aa  they  were  more  active  than  aerobic, 
and  the  auaerob.c  organisms  faciliuited  further  process  and 
did  the  work  more  rapidly.  He  thought  they  had  not  yet 
arrived  at  the  stage  when  one  of  these  artiticial  tanks  would 
take  the  place  of  the  river  or  the  sewage  farm,  but  they 
would  gain  enormously  by  the  work  done  by  these  biological 
hiters,  in  suitable  cases,  in  carrying  out  the  Krst  stage  of 
breaking  down  organic  matter  and  bringing  it  into  solution. 
If  they  had  rivers  with  large  volumes  of  water  into  which 
effluent  could  be  turned,  or  if  they  had  waste  land,  he  would 
say  use  them.  The  great  difficulty  of  sewage  farming  hitherto 
h.id  been  the  sickening  of  the  land,  which  was  neither  more 
nor  less  than  clogging.  But  if  mutters  in  suspension  were 
removed  by  precipitation,  this  would  be  done  away  with.  It 
would  be  wise  to  try,  under  dilTerent  comiitions,  filters  as  ex- 
periments in  some  of  our  largo  towns  in  diHerent  parls  of 
the  country.  Why  not  in  Manchester,  for  instance,  under- 
take to  get  to  know  which  of  the  trade  effluents  were  detri- 
mental, and  insist  on  these  being  kept  out.  As  regards 
sludge,  he  believed  Mr.  Cameron  and  others  working  on  the 
same  lines  had  practically  solved  that  difficulty.  Bat  it  was 
not  yet  known  which  was  the  best  sort  of  organism  for  com- 
plete process  of  purilicatiou,  aerobic  or  anaerobic.  They 
must  have  a  certain  number  of  both  ;  but  the  sewage  itself 
supplied  these,  and  they  had  merely  to  cultivate  them.  The 
septic  tank  seemed  to  give  the  right  conditions. 

Colonel  Jones,  v.c,  thought  the  results  put  before  them 
that  day  should  not  make  them  too  sanguine.  He  had  seen 
admitted  everything  insisted  upon  by  the  late  Mr.  Bailey 
Denton  thirty  years  ago.  It  was  held  that  the  sewage  of  lOU 
people  could  be  treated  on  an  acre  of  laud ;  he  had  seen  that 
extended  to  3,000  per  acre.  Mr.  Dibdiu  had  gone  further, and 
brought  it  up  to  30,000  per  acre;  but  he  recognised  the  old 
principles  all  through,  and  in  both  Mr.  Dibdin's  and  the 
septic  tank.  The  difficulty  lay  in  the  practical  application  of 
all  they  had  heard  of  the  biological  filters. 

Mr.  Shegard  pointed  out  that  in  the  papers  just  heard 
three  complete  solutions  of  the  sewage-purilication  difficulty 
had  been  brought  forward^cheraical  process,  filters  and 
septic  tanks.  It  did  not  matter  what  organisms  did  the 
work,  the  first  product  was  ammonia.  He  endorsed  Mr. 
Parry's  system.  With  regard  to  other  processes,  one  showed 
an  increase  of  33  per  cent,  ammonia,  others  a  decrease,  both 


clainiiug  it  as  evidence  of  the  eliiciuucy  of  their  sysloms 
How  was  this  to  be  reconciled  y 

Mr.  S.  Smith  (Liverpool)  suggested  blowing  air  into  fillers 
as  an  initial  process.  It  w.is,  however,  pointed  out  that  there 
were  four  patents  for  this  now. 

Mr.  W.  G.  I.AKKl.v  pointed  out  that  the  Exeter  sewage  was 
an  exceptional  one,  and  contained  no  manufacturers'  refuse. 
It  appeared  to  be  claimed  for  it  that  the  microbes  first  of  all 
ate  tile  sewage  and  then  ale  each  other.  In  many  West 
Riding  towns  they  bad  to  deal  with  refuse  from  dye  work*, 
containing  indigo  and  logwood,  and  a  large  proportion  of 
solid  matter.  He  would  be  iulerested  to  know  if  there  luid 
ever  been  discovei'ed  u  microbe  which  \>otild  eat  indigo,  log- 
wood,  wool  fibre  and  other  matters  found  in  sewage  con- 
taining manufacturers'  refuse.  Many  of  the  trade  effluents 
were  black,  heavy  and  solid  and  be  did.  not  think  thut  any 
septic  system  could  render  such  sewage  odourless  or  deal  in 
a  satisfactory  way  with  the  .^olid  matter.  He  noticed  in  the 
paper  read  that  the  amount  uf  sludge  in  the  Yeovil  tank  was 
not  given. 

Mr.  W.  F.  DetRiE^  stated  that  the  nuiltrr  could  not  be 
settled  in  any  one  way  ;  it  must  be  determined  by  the  varying 
conditions  in  each  place,  and  he  advised  distributed  experi- 
ments with  biological  fillers. 

Mr.  Armiiagk  (Yeovil)  replied  that  there  were  only  2  in. 
of  sludge  in  the  Yeovil  tanks  in  four  months. 

Mr.  I'AirKHSOX  (Bradford;  leferrcd  to  the  Dortmund  tank, 
and  said  that  there  was  no  patent  right  in  this.  In  his  opinion 
the  septic  tank  was  of  no  use  for  acid  sewage. 

Mr.  DlBDlN,  in  his  reply,  said  that  biological  treatment 
had  been  gradual,  and  had  been  suggested  by  continuous 
experiments  since  1883.  With  respect  to  dealing  with  storm 
water,  it  must  be  boiuo  in  mind  that  the  work  done  in  these 
filters  was  the  destruction  of  organic  matter,  and  storm 
water  would  not  affect  them  unless  the  amuiint  of  organic 
matter  was  increased.  The  cost  of  Mr.  Parry's  process  was 
practically  equal  to  the  cost  of  dealing  with  sewage  with  50 
grains  of  lime  per  gallon. 

Mr.  Kavk  Parry  (Dublin)  agreed  with  Mr.  Shegard's 
remarks,  and  asserted  that  the  increase  in  ammonia  was  the 
right  evidence  of  efficiency.  He  had  put  in  the  Dortmund 
tanks  without  royalty,  and  there  was  no  patent  right  in  them. 

Dr.  Barwise  (Derby),  discussing  the  merits  of  the  two 
organisms,  said  the  anaerobic  organisms  caused  a  fnul  smell, 
and  the  septic  system  was,  ho  thought,  of  no  use  for  a  strong 
sewage. 

Dr.  BosTocK  Hill  (Birmingham)  said  it  should  be  clearly 
understood  that  as  yet  only  the  general  principles  had  been 
solved,  and  not  the  whole  question  of  sewage  disposal.  He 
recommended  the  construction  of  filters  for  Birmingham  and 
other  places  under  the  same  conditions,  as  an  aid  to  land 
treatment.  The  coal  filter  would  deal  with  an  acid  sewage, 
the  effluent  being  first  rendered  neutral ;  but,  of  course,  coal 
would  not  render  it  neutral. 

Mr.  Cameron  (Exeter)  protested  against  Dr.  Barwises'g 
statement  as  to  the  nuisance  from  the  Exeter  process. 


CHEMISTRY,  METEOROLOGY  AND   GEOLOGY. 


The  members  of  this  section  met  in  the  Municipal  Build- 
ings, under  the  presidency  of  Mr.  W.  Whitaker,  li.A.,  a.m. ice. 
The  vice-presidents  were  the  Rev.  W.  Lowther  Carter,  m.a., 
Thomas  Fairley,  r.R.s.E.,  David  Forsyth,  m.a.,  d.sc,  Prof.  C. 
Kelly,  M.D.,  F.R.C.P.,  E.  A.  Letts,  D.sc,  Prof.  Vivian  Lewes, 
Samuel  Kideal,  D.sc,  Walter  Rowley,  M.l.c.B.,  Prof.  Arthur 
Smilhells,  B.sc,  and  Prof.  W.  Stroud,  D.sc,  m.a.;  the  secre- 
taries, F.  W.  Branson  (Leeds)  and  F.  W.  Richardson  (Brad- 
ford); and  the  recording  secretary,  B.  Anningson,  m.a.,  m.d. 

THE  PRE.SIDENTIAL  ADDRESS. 
Mr.  Whitaker  said  that  the  only  subject  that  occuired 
to  him  as  common  to  the  three  sciences  comprising  the  sec- 
tion was  water.  In  the  past  twelve  months  there  had  been 
a  respectable  rainfall,  resulting  (among  other  things)  in  the 
replenishment  of  our  stores  of  water,  and  to  such  an  extent 
underground  as  to  bring  on  the  formation  of  bournes,  that 
was  to  say  the  outbreak  of  spring  in  places  where  the  water 
level,  in  permeable  rocks,  was  usually  at  some  depth  under- 
ground, causing  thereby  the  How  of  streams  in  valleys,  on 
parts  of  valleys  that  are  usually  dry.  Of  bournes  generally 
It  might  be  remarked  that,  while  years  ago  there  were  won- 
derful theories  accounting  for  the  occasional  outflow  of 
water,  the  progress  of  science  had  simplified  matters,  and 
they  now  knew  that  these  outbursts  were  merely  owing  to 
rise  of  the  underground  water  level  after  seasons  of  heavy 
rainfall,  until  it  became  an  overground  one  along  the  bottoms 
of  valleys.  There  was  one  other  satisfactory  matter  on 
which  meteorologists  and  the  institute  might  be  congratu- 
lated— the  award  of  the  Albert  medal  by  the  Society 
of  -Vrts  to  Mr.  Albert  tj.  J.  Syinons.  It  would  be  difficult  to 
find  fault  with  that  gentleman  in  his  particular  domain,  liut 
he  would  suggest  that  they  might  have  more  information 
from  the  higher  grounds.  These  were  naturally  the  parts 
where  the  greatest  rainfall  was  to  bo  expected,  and  they 
were  of  special  importance  in  regard  to  water  supply.  They 
were,  however,  those  about  which  it  was  most  difficult  to  get 
information.  In  parts  of  the  low  ground,  London,  Liverpool 
and  Machoator  for  example,  tho  nnioiinl  of  the  rainfall  was 
practically  immaterial,  si  far  ns  water  supply  was  concerned. 
Chemistry  had  been  duly  recognised  in  tlio  jubilee   honours. 


in  the  persons  of  Frankland  and  Crookes.  With  regard  to 
the  former  tho  Order  of  the  Bath  was  a  most  appropriate 
award  for  one  who  had  done  So  much  for  water.  He  felt 
inclined  to  protest  against  the  manner  in  which  chemists 
ofteu  presented  their  results.  It  would  be  a  great  advantage 
to  those  who  were  not  chemists,  but  had  to  study  chemical 
analyses  if  results  could  be  presented  according  to  one  system 
instead  of  several.  Sometimes  they  were  given  in  grains  per 
gallon,  or  in  parts  per  lOO.tXHI,  with  an  occasional  limit  ef 
deviation  to  l,000,Oai.  They  might  be  told  that  they  had 
only  to  multiply  by  '7  to  change  one  set  of  figures  into  the 
other;  but  he  ventured  to  submit  that  life  was  not  given  for 
the  purpose  of  carrying  on  the  process  of  multiplying  by  '7, 
and  some  of  them  might  bo  better  emplojed  than  in  follow- 
ing that  occupation.  In  common  with  most  people,  he  liked 
to  have  his  food  cookad  for  him.  He  could  then  give  his  un- 
divided attention  to  digHsting  it.  Water  analyses,  again, 
were  apt  to  be  imperfect.  People  seemed  to  think  tliat  it  was 
enough  to  know  whether  there  was  any  oigauic  pollution  in 
a  water;  but  he  did  not  hesitate  to  assert  that  it  was  some- 
times us  important  to  know  the  mineral  contents.  The 
geologist  was  not  then  left  wholly  to  his  owu  devices  in 
trying  to  trace  out  tho  history  of  a  water.  Full  analyses  of 
water  were  of  great  value,  and  they  wanted  more  chemistry. 
He  wished  to  note  what  he  ventured  to  call  a  wrong  practice 
— namely,  the  addition  of  needless  noughts  after  decimals — 
and  it  seemed  to  him  thut  many  people  would  be  the  better 
lor  some  further  instruction  in  arithmetic. 

TIIF,    1  ASK    OK    NOlII.MiUAM    AMI    NEWAIik. 

Reference  was  then  made  by  Mr.  Whitaker  to  the  two 
Bills  promoted  in  the  last  session  of  Parliiimout  by  the  cor- 
porations of  Nottinghiim  and  Newiuk.  The  inquiry  t)efore 
tho  committee  of  the  House  of  Commons  hud  some  peculiar 
features.  There  was  not  a  single  company  in  the  cose, 
but  a  imniber  of  local  authorities  oppo.siug  tho  whole  or  part 
of  both  Bills.  .\  second  peculiarity  was  the  absence  of  chemists 
an  oeourreuco  he  believed  previously  unknown  in  such  a  ca.'ie. 
No  question  of  quality  arose.  Everyone  know  there  was  good 
water  to  be  got.  The  only  things  to  settle  were  w  ho  was  to  li;ivi» 
it  and  where  thoy  were  to  get  it.    In  both  coses  tho  .New  lied 


464 


THE    SURVEYOn   AND   MUNICIPAL 


[October  22,  189?. 


Sandstone  was  the  source  of  supply  involved,  and  by  means  of 
wells.  A  point  of  great  importance  which  came  up  in  both 
Bills  might  lead  to  results  tovva>-ds  which  engineers  and  others 
have  been  striving  for  some  time.  It  might  also  lead  to 
results  of  a  sanitary  kind,  and  it  was  for  that  reason  he  re- 
ferred to  the  Bills.  In  each  case  the  promoting  corporation 
asked  for  whjit  was  called  a  protective  radius — really  a  ring 
within  whicii  no  other  works  of  water  supply  should  be 
established,  their  own  works  being,  of  course,  the  centre  of  the 
circle.  A  protected  area  would  really  be  a  better  term,  as  no 
good  could  come  from  an  abstract  idea  like  that  of  radius. 
One  of  the  two  schemes  was  for  the  supply  of  a  population 
of  20,000,  while  the  other  was  for  a  population  nearly  fifteen 
times  as  large.  With  the  usual  perversity  of  human  nature  the 
smallerscheme  asked  for  the  larger  radius  (4  miles)  and  to  have 
it  for  nothing  ;  the  result  being  that  finally  the  application  was 
unsuccessful,  while  the  larger  scheme  asked  for  a  smaller 
radius  (2  miles)  and  got  it  by  paying  for  it.  It  seemed  not 
unlikely  that  this  question  of  a  protected  area  round  a  water- 
works would  occur  again  and  frequently.  There  was  some 
justice  in  the  notion  that  a  public  authority  or  a  company 
spending  money  in  getting  a  good  supply  of  water  should 
have  some  direct  gnar.intee  that  its  efforts  would  not  be 
frustrated  by  other  work  being  undertaken  too  close  to  it. 
Naturally  there  would  be  difficulties  in  making  such  ar- 
rangements, but  he  could  not  see  why  their  engineering 
brethren  should  not  be  able  to  surmount  them,  if, 
with  their  usual  modesty,  they  did  not  open  their 
mouths  too  wide.  Of  course  each  case  must  be  decided 
on  its  own  merits.  No  hard  and  fast  rule  should  be 
striven,  for  as  what  might  be  ample  in  one  case  might  be 
far  from  it  in  another.  Nor  should  there  be  the  geometric 
simplicity  of  a  circular  area  in  all  cases.  The  question  of  a 
protected  area,  he  thought,  should  be  extended  beyond  the 
original  purpose  and  from  a  sanitary  point  of  view.  Free- 
dom from  pollution  was  as  important  as  freedom  from  inter- 
ruption. Some  would  not  allow  sewage  farms  and  cemeteries 
on  a  water-bearing  formation,  but  in  many  cases  no  harm 
would  result,  and  sewage  farms  and  cemeteries  must  exist 
until  some  other  methods  of  disposing  of  waste  material 
were  discovered  and  adopted.  Such  institutions  could  not 
always  be  far  removed  from  populous  places.  But  it  was  not 
unreasonable  to  suggest  that  round  works  for  the  public 
supply  of  water  a  certain  tract  of  the  water-bearing  bed 
should  be  saved  from  the  assaults  of  surface  contamination. 
They  were  without  much  information  as  to  how  far  pollution 
might  be  able  to  reach  along  an  underground  course,  and 
there  was  still  great  dispute  as  to  its  extent  along  an  over- 
ground one.  It  was  desirable  to  stop  pollution  before  it  had 
been  proved.  The  sanitary  requirement  was  that  no  pollu- 
tion shall  be  allowed  on  a  water-bearing  bed  when  such 
pollution  was  likely  to  affect  a  neighbouring  waterworks  or 
well.  He  did  not  see  that  at  present  they  could  go  beyond 
the  bounds  of  probability;  but  it  was  a  wide  range,  quite 
enough  to  stop  many  doubtful  practices.  It  was  here  that 
geology  came  in.  The  character  of  the  beds  at  the  surface 
was  very  important,  and  an  ordinary  geologic  map,  on  which 
the  drift  (gravel,  loam,  boulder  clay,  &c.)  was  not  shown 
might  sometimes  be  misleading.  They  should  therefore  re- 
joice at  the  revision  of  the  geological  survey  map,  which  has 
now  been  going  on  for  several  years.  A  survey  of  the  drift 
in  the  London  area  on  the  6-in.  scale  was  greatly  needed.  In 
the  north  of  England,  as  in  Scotland  and  Ireland  (where  ihe 
survey  was  of  later  date),  l-in.  maps  were  reductions  from 
those  on  the  6in.  scale,  but  the  drift  had  not  been  published 
in  all  cases.  Now  several  of  the  l-in.  maps  of  southern  dis- 
tricts had  been  published,  showing  divisions  of  the  drift. 
It  was  not  generally  known  that,  though  the  B-in.  maps  on 
which  the  new  work  was  done  were  not  yet  published,  manu- 
script copies  could  be  had  at  the  cost  of  making  them,  and 
sanitary  authorities  should  avail  themselves  of  that  privilege. 

WATER    POLLUTION    AND    ITS    PREVENTION. 

After  a  complimentary  reference  to  Mr.  H.  Woodward's 
geological  survey  memoir  on  "Soils  and  Sub-Soils  from  a 
Sanitary  Point  of  View ;  with  special  reference  to  London 
and  iis  neighbourhood,"  Mr.  Whitaker  went  on  to  refer  to  the 
importance  of  the  drift  in  regard  to  water  supply.  lu  many 
cases  waterworks  were  on  more  or  less  impermeable  bed.i, 
the  water  being  got  by  shafts  or  borings  carried  down 
through  these  to  underlying  water-bearing  beds.  In  such  it 
was  clear  that  Nature  had  herself  provided  a  protected  area, 
though  often  one  might  have  to  look  beyond  this,  according 
to  the  distance  at  which  the  water-bearing  beds  rise  up  to 
the  surface.  Where  waterworks  were  placed  on  the  bods 
from  which  the  supply  was  got,  such  as  the  chalk  or  the 
Now  Ked  Sandstone  (our  great  water-bearing  formations),  or 
on  overlying  permeable  beds  without  any  intervening  im- 
pervious ones,  it  was  obvious  that  the  risk  of  pollution  was 
greater  and  the  desirability  of  a  protected  area  essential.  In 
such  cases  no  source  of  pollution  should  be  allowed  to  be  set 
up  within  easy  range  of  the  source  of  a  public  water  supply, 
and  any  causes  of  pollution  already  existing  should  be  got 
rid  of  as  soon  as  possible.  All  the  larger  sources  of  polln. 
tioii  should,  indeed,  bo  kept  as  far  from  waterworks  as  pos- 
sible ;  to  say  that  none  should  be  allowed  to  exist  anywhere 
on  any  great  water-bearing  bed  was  to  soar  from  the  regions 
of  the  practicable  into  the  sphere  of  poetry.  The  getting  of 
good  water  and  the  ke(!ping  it  good  wore  among  the  most 
important  things  we  had  to  do;  but  they  were  not  the  only 


things.  These  remarks,  it  would  be  seen,  referred  to  water 
got  from  underground  by  wells  and  borings;  but  they  ap- 
plied also  to  the  cases  of  springs,  which  were  only  the  out- 
flow of  water  that  had  been  previously  more  or  less  under- 
ground. To  extend  them  to  those  supplies  that  were  got 
from  lakes  or  streams  would  involve  many  other  considera- 
tions, and  some  of  a  far  wider  kind.  AVe  must  be  pleased 
that  the  late  Royal  Commission  on  Metropolitan  Water 
Supply  had  seen  the  advisability  of  greater  control  by  con- 
servancy boards  over  the  rivers  that  gave  the  chief  supply 
to  our  great  city  ;  and  it  seemed  to  him  that  without  ihis 
greater  control  the  seven  large  companies  taking  this  supply 
were  put  in  an  unfair  position.  He  could  never  understand 
why  in  these  matters  the  Lea  should  be  separated  from  the 
Thames,  for  the  former  was  just  as  much  a  part  of  the  latter 
as  any  of  the  many  other  tributary  streams,  and  probably 
would  have  been  considered  so  had  it  not  been  for  the  fact 
that  it  was  separately  and  specially  taken  for  the  supply  of 
the  oldest  of  the  seven  companies.  He  was  far  from  wish- 
ing to  disestablish  their  fellow.  Major  Flower,  but  it  was 
time  that  the  division  should  cease  and  that  the  whole  of  the 
Thames  should  be  under  one  strong  board.  Cases  of  prob- 
able contamination  of  water  on  a  scale  of  any  magnitude 
were  not  so  common  as  formerly,  though  he  was  able  to  cite 
two  recent  cases  within  his  own  experience.  One  case  was 
the  formation  of  a  piond  of  liquid  sewage  in  an  old  pit  in  the 
rock  bed  of  the  old  Tunbridge  Wells  sands.  Happily  the 
tract  from  which  the  town  was  supplied  with  water  was  sepa- 
rated from  the  place  referred  to  by  a  valley,  cut  through  to 
the  underlying  clay.  The  second  case  was  that  of  a  cesspit 
30  ft.  deep,  constructed  in  connection  with  a  new  station 
built  for  the  metropolitan  police  at  the  bottom  of  the  chalk 
valley  at  Kenley,  in  Surrey.  It  was  well  that  it  was  below 
instead  of  above  the  East  Surrey  waterworks. 

It  was  more  pleasant  to  turn  to  cases  where  preventive 
measures  had  been  taken.  Such  a  case  had  lately  occurred 
at  one  of  the  largest  of  our  southern  provincial  waterworks, 
where  the  possiljility  of  contamination  had  led  to  extensive 
work  being  taken  to  avert  it.  At  the  Bedhampton  station  of 
the  Portsmouth  Water  Company  the  powerful  springs  from 
which  the  supplj^  was  got  had  been  bordered  by  a  polluted 
stream  at  a  lower  level.  No  proof  of  communication  had 
been  found  ;  but  the  presence  of  a  bad  neighbour  had  been 
got  over  by  diverting  the  stream  into  a  line  of  iron  pipes,  5  ft. 
in  diameter,  for  a  distance  of  more  than  half  a  mile,  begin- 
ning some  way  above  the  works,  where  communication  with 
the  chalk  was  cut  off  by  a  thick  mass  of  overlying  clay,  and 
running  southwaixl  to  a  tidal  creek  below  them.  He  believed 
that  this  was  the  biggest  set  of  pipes  in  the  kingdom,  though, 
of  course,  nothing  particular  in  length.  Some  of  the  London 
companies,  adopting  the  report  of  the  Royal  Commission,  had 
greatly  extended,  or  were  greatly  extending,  their  storage 
reservoirs  and  their  filtering-beds,  thereby  not  only  ensuring 
a  larger  supply,  but  also  a  better  one.  There  was  no  need 
now  to  enforce  the  advantage  of  filtration  in  such  cases. 
One  might  allude  to  a  cause  of  damage  to  water  common  to 
supplies  along  the  coast — the  drawing  in  of  sea  water.  That 
was  not  pollution  ;  but  when  it  went  beyond  a  very  small 
amount  it  was  disagreeable  and  expensive,  the  water  becoming 
practically  useless  for  many  purposes.  The  most  notable 
case  was  Eastbourne,  which  had  probably  suffered  a  good 
deal  for  some  two  years  past  by  reason  of  a  considerable 
amount  of  sea  water  having  got  into  the  public  supply.  The 
works  were  no  gi-eat  way  from  the  sea,  but  they  supplied  the 
population  for  many  years  satisfactorily.  Great  increase  of  ■ 
population  led  to  much  extended  pumpiug,  and  after  a  set  of 
dry  seasons  drawing  in  of  salt  water  followed.  This,  un- 
fortunately, was  strengthened  by  an  extension  of  works,  one 
of  the  galleries  having  been  driven  into  a  much-fissured  rock, 
the  fissures  having  presumably  a  fairly  free  communication 
with  the  sea.  The  water  company  took  steps  to  cut  off  the 
specially  offending  gallery,  and  were  forced  to  keep  down  the 
water  in  it  by  extensive  pumping  to  waste.  It  annexed  a  set 
of  springs  from  the  base  of  the  middle  chalk  on  the  coast  at 
Holywell,  westward  of  the  town,  which  yielded  nearly  500,000 
gallons  a  day,  from  which  source  a  separate  supply  was  given 
(for  potable  purposes)  for  some  time.  A  trial  was  made, 
though  unsuccessfully,  to  get  a  supply  by  deep  borings  from 
the  Lower  Greensand,  that  formation  being  found  to  be  so 
thin  as  to  be  practically  of  no  account.  Water  was  also 
taken  from  the  Lower  Chalk  by  a  shallow  well  near  the  foot 
of  tho  escarpment  in  Wannock  Glen,  north-westward  of  the 
town.  Finally,  having  secured  a  site  in  a  chalk  valley  near 
Friston,  larger  works  were  began  there,  and  the  water  was 
now  being  delivered  into  the  town  by  a  temporary  line  of 
pipes. 

FEDERATION    FOR   WATER    SUPPLY. 

It  seemed  to  him  that  one  of  the  lessons  that  ought  to  be 
learnt  from  the  Parliamentary  Bills  above  referred  to  was  the 
advisability  of  some  sort  of  federation  in  tho  matter  of  water 
supply  in  many  places,  and  thus  avoid  the  not  over. edifying 
spectacle  of  a  number  of  authorities  scr.unbling  for  water 
from  the  same  source.  There  was  plenty  of  water  for  all 
and  plenty  of  available  sites.  In  tho  case  of  companies 
formed  solely  for  tho  supply  of  water  this  could  bo  brought 
about  Vty  fuaiou.  As  an  example  of  a  widely  extended  busi- 
ness of  this  sort  the  South  Staffordshire  Waterworks  Com- 
pany might  be  instanced,  its  district  having  a  length  of  40 
miloa   with  a  breadth  up   to  20,  tho  area  being  about  276 
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sqaare  miles.  This  inolnded  forty-eight  towns  or  parishes, 
araons  them  being  Burton-on-Trent,  Cannock,  Darlaston, 
Dudley,  Smethwick,  Tipton,  Walsall,  Wednesbury  and  West 
Bromwich,  the  total  population  boint;  over  o6(),000,  of  which 
about  460,000  probably  were  supplied,  the  water  being  mostly 
from  deep  wells  in  the  New  Red  Sandstone.  In  the  case  of 
corporations  and  councils  tliis  fusion,  of  course,  could  not  be 
made,  their  work  including  so  many  things  besides  the  supply 
of  water,  and  some  of  these  being  of  exceptionally  local 
interest.  It  often  happened,  however,  that  a  town  supplied 
more  or  less  rural  districts  around  it  with  water,  or  took 
their  sewage.  One  did  not  see  therefore  why  .i  set  of  towns 
or  other  local  authorities  sliouM  not  bo  able  to  combine  for 
the  purpose  of  having  joint  works,  whether  by  the  formation 
of  a  water  board  or  in  what  other  method  being  a  question 
to  be  settled  after  duo  consideration.  Perhaps  the  most 
peculiar  case  in  the  kingdom,  as  showing  the  need  of  com- 
bination, was  that  of  the  chief  city,  wherein  eight  companies 
held  divided,  but  often  concurrent,  sway,  their  districts  over- 
lapping in  a  most  elaborate  way.  We  had  many  Londons ! 
a  City  of  London,  a  Municipal  London,  a  Water  London,  a 
Postal  London,  a  Police  London,  and  perhaps  other  Londons, 
with  boundaries  that  were  anything  but  coterminous.  From 
the  point  of  view  of  tho9e  who  preferred  that  the  water 
supply  should  be  in  the  hands  of  a  company  rather  than 
under  the  control  of  a  corjioration,  it  would  surely  not  be 
held  that  in  the  multitude  of  companies  there  was  wisdom. 
He  had  long  wondered  why  the  Loudon  companies  had  not 
strengthened  their  position  by  some  amount  of  combination. 
A  federation  for  the  northern  side  of  tho  Thames,  and 
another  for  the  southern,  would  be  of  great  advantage,  and 
was  as  much  division  as  there  should  be.  Though  ono  might 
almost  despair  of  seeing  any  change  in  tho  number  of  water 
authorities  as  regards  London,  suroly  in  many  cases  our  cor- 
porations and  councils,  urban  and  rural,  could  do  something 
in  the  way  of  agreement  among  themselves  for  the  benefit 
of  the  public  which  they  represent ;  and  in  this  work  the 
county  councils,  with  their  wider  range,  should  help.  One  of 
the  healthiest  developments  of  our  public  life  of  late  years 
was  the  increased  regard  for  local  government,  whether  bj- 
counties,  municipalities,  districts  or  parishes.  We  might 
surely  expect  this  to  have  a  good  influence  on  public  water 
supply  and  other  sanitary  (juestions. 

Prof.  S.MiTHEi.LS  (Yorkshire  College),  in  proposing  a  vote 
of  thanks  to  the  President  for  his  address,  referred  to  the 
confused  methods  in  which  water  analysis  results  were  stated. 
The  old  method  of  so  many  grains  per  gallon  did  not  originate 
with  a  chemist ;  he  thought  rather  it  was  a  geologist  who 
first  used  it.  Certainly  the  metrical  system  of  weighing  was 
practically  introduced  into  this  country  by  a  chemist.  Ciphers, 
he  suggested,  were  added  after  tho  point  to  indicate  the 
extreme  accuracy  with  which  a  particular  operation  had  been 
conducted.  In  Leeds  the  subject  of  water  supply  offered  no 
special  features  of  interest ;  and  perhaps  that  was  a  happy 
state  of  things.  The  city  liad  an  excellent  water  supply.  Its 
purity  was  never  questioned  ;  their  only  apprehension  was 
in  regard  to  quantity,  but  this  was  due  to  temporary  rather 
than  permanent  circumstances. 

The  Rev.  W.  Lower  Carter  (Mirfield)  seconded  the  resolu- 
tion, and  said  in  Mirfield  they  got  water  permeated  with 
carbonaceous  matter,  and  it  required  a  deal  of  filtration.  The 
subject  of  lead  poisoning  was  one  that  had  caused  consider- 
able anxiety  in  the  districts  lying  between  Leeds  and  Hudders- 
field.  If  they  could  point  out  how  the  dangers  of  lead  poison- 
ing could  be  eliminated  they  would  confer  a  great  benefit  on 
corporations  such  as  Dewsbury,  Huddersficld  and  Heck- 
mondwike.  In  cottage  houses  supplied  with  water  through 
lead  pipes  it  was  usually  diffioult  to  persuade  the  landlord  to 
change  the  pipes. 

AQCATIC  OEOlORy  OF  YORKSHIRE. 

Mr.  Percy  F.  Kexpat.t.,  of  the  Yorkshire  College,  read  a 
paper  on  "The  Rocks  of  Yorkshire  as  a  Source  of  Water 
Supply."  The  physical  conditions  of  Yorkshire,  like  the  geo- 
logical structure  of  the  county,  he  said,  displayed  great 
diversity.  He  would  deal  with  it  in  three  divisions — first, 
the  western  or  Pennine  region,  consisting  of  highly-inclined 
palaeozoic  rocks,  mainly  of  carboniferous  age,  forming  the 
Pennine  Chain.  This  might  be  taken  to  extend  to  n  few  miles 
east  of  Leeds.  It  was  a  region  of  heavy  rainfall,  i-anging 
probably  from  about  Tn  in.  in  the  north-west  down  to24in. 
in  the  east.  The  rocks  in  detail  consisted  of  the  Ardovician 
slates  and  grits  exposed  in  Kibblesdale,  Crumnack  and  near 
^lalham  Tarn.  These  rocks  were  of  great  thickness,  but 
from  their  impermeability  they  might  be  said  to  be  of  no  value 
as  sources  of  underground  water  supply,  though  they  were 
admirably  placed  to  afford  a  base  for  gravitation  works  to  in- 
tercept tho  copious  streams  flowing  off  Ingleborough  and 
neighbouring  mountains. 

The  carboniferous  limestone  occurred  in  two  aspects — a 
southern,  with  an  aggregate  thickness  of  (i.CKiO  ft.,  consisting 
of  limestones,  with  large  beds  of  shale,  while  the  northern 
phase  consists  almost  i-xclusivcly  of  limestone,  not  uttuiniiig 
a  thickness  of  more  than  SdO ft.  The  Craven  Faults  formed 
a  sharp  line  of  separation,  trom  which  it  was  inferred  that  those 
great  fractures  were  in  motion  during  the  deposition  of  the 
beds.  The  limestones  absorbed  water  very  freely,  and  from 
tho  heavy  rainfall  which  they  received  they  must  bo  regarded 
as  most  important  sourees  of  water.      The  water  was  usually 


of  excellent  quality,  with  a  hardneis  ran^png  from  7  deg.  up 
to  about  28  deg. 

The  Yoredale  rocks  showed  a  similar  diversity  of  typo  on 
opposite  sides  of  the  Craven  Fanlts.  They  were,  however, 
of  much  less  thickness  than  the  carboniferous  limestone  and 
much  less  pervious.  The  Yoredale  waters  were  not  exten- 
sively used,  and  such  analyses  as  were  available  indicated  a 
much  lower  quality  than  that  just  referred  to.  The  Harro- 
gate Spa  waters  came  from  this  formation.  Tho  millstone 
grit  attained  a  thickness  of  4,000  ft.  in  Yorkshire,  and  as  it 
consisted  mainly  of  coarse  and  very  porons  sandstones, 
which  occupied  immenso  areas  of  elevated  moorland,  the  author 
regarded  them  as  one  of  the  most  important  storehouses  of 
good  and  soft  water  in  the  county.  There  was  a  liability, 
however,  in  faulted  regions  for  the  faults  to  become  puddled 
in  such  a  way  as  to  convert  the  rocks  into  a  series  of  water- 
tight compartments,  and  thus  prevent  a  free  (low  of  water. 

The  coal  measures  of  Yorkshire  attained  a  thickness  of 
5,000  It.  They  consisted  mainly  of  shale,  but  some  good 
water-bearing  sandstones  o<'Currod.  Some  of  the  latter  were 
of  sufficient  persistence  to  be  reliable  sources  of  water  supply. 
The  coal-me.asuro  water,  however,  was  very  unsatisfactory 
as  regarded  quality.  They  frequently  contained  a  very  high 
percentage  of  salts  of  lime,  iron  and  soda.  Instances 
occurred  in  tho  connty  where  the  total  salts  exceeded  2  or. 
per  gallon.  Tho  Permian  rocks,  which  occurred  in  the  second 
region  mentioned,  attained  a  thicknciis  of  about  400  ft.,  and 
consisted  largely  of  tho  pervious  magnesium  limestone,  which- 
absorbed  tho  whole  rainfall  falling  upon  its  outcrop,  and 
giving  it  out  as  springs  heavily  charged  with  lime  and 
magnesia  salts.  The  dropping  well  at  Knaresborough  was  a 
fully-saturated  solution.  These  Permian  waters,  though  un- 
suitable for  many  domestic  uses,  were  particularly  well  fitted 
for  brewing  purposes. 

The  Triassic  rocks  which  occupied  the  vale  of  York  con- 
sisted  of  upper  marl  series,  which  yielded  waters  strongly 
impregnated  with  common  salt  or  with  sulphate  of  lime,  and 
a  lower  sandstone  from  which  excellent  water  in  largo  quanti- 
ties had  been  obtained  for  the  supply  of  Northallerton, 
Thirsk,  Selby  and  other  places.  The  Liassic  beds  consisted 
essentially  of  clays,  and  therefore  could  not  be  reckoned  as  a 
source  of  underground  water.  In  the  eastern  region  the 
lowest  rocks  were  those  known  as  tho  Lower  Oolites,  which 
comprised  estuarine  sandstones  and  shales  800  ft.  thick  in 
the  Cleveland  district,  and  thinning  out  in  the  south  near 
Market  Woighton.  These  rocks  had  a  great  catchment  area 
in  the  Cleveland  hills  and  a  heavy  rainfall,  and  gave  out 
springs  of  great  volume  round  their  edges.  One  such 
furnished  tho  town  of  Whitby  with  an  adequate  supply  of 
water  of  only  7  deg.  of  hardness.  These  rocks  were  covered 
by  an  impervious  bed,  the  Oxford  clay,  succeeded  by  the 
corallian,  sandstones  and  limestones  forming  the  whole 
country  about  Scarborough  and  Pickering.  These  rocks  gave 
off  round  their  edges  voluminous  springs,  from  one  of  which 
no  less  than  1,000,000  gallons  of  splendid  water  had  been 
supplied  daily  to  Scarborough.  Supplemental  supplies  were 
now  obtained  from  wells  in  the  same  formation.  The  thick 
Kimeridge  and  Speeton  clays,  1,000  ft.  thick,  were  not  to  be 
regarded  as  water  bearing. 

The  chalk  of  Yorkshire,  though  not  so  pure  as  that  of  the 
south,  was  of  equal  porosity,  and  probably  absorbed  one- 
half  of  the  whole  rainfall  of  the  Wolds.  This  was  overlain 
on  its  eastern  edge  by  the  great  drift  deposit  of  Holdemese, 
beneath  which  it  formed  a  comi>letely  water-logged  reservoir, 
which  was  tapped  by  the  wells  supplying  the  city  of  Hull. 
These  were  regarded  as  probably  the  finest  well  supplies  in 
the  whole  kingdom  with  regard  to  volume  and  purity.  The 
hardness  amounted  to  16  deg.,  and  could  be  reduced  by  arti- 
ficial means  to  2k  deg.  If  the  engineering  problems  attend- 
ant upon  the  piping  of  the  water  across  the  valley  conld  be 
overcome,  there  was  stored  in  the  chalk  of  the  East  Riding 
sufficient  water  to  siip|ily  several  of  the  great  manufacturing 
centres  of  the  West  Riding.  The  drift  deposits  which  closed 
the  Yorkshire  series,  though  frequently  containing  large 
quantities  of  water,  were  so  inconstant  in  their  character  as 
not  to  be  regarded  as  a  satisfactory  source  of  water  supply. 

DISCUSSION. 

The  Presii<ent  said  he  knew  of  localities  where  the  drift 
yielded  a  fair  supply  t.f  water. 

Mr.  T.  Fairi.kv  (Leeds  city  analyst)  said  there  was  no 
doubt  that  the  West  Riding  jieople  preferred  soft  n-atcrs,  such 
as  were  got  in  tho  millstone  grit,  and  with  certain  objections 
they  were  excellent  waters  for  mannfaeturing  districts.  The 
chief  objection,  of  course,  was  in  the  liabil'iy  of  some  of  tho 
waters  to  act  upon  lead.  Having  analysed  waters  in  various 
parts  of  the  county,  ho  could  speak  of  tho  exceedingly  vari- 
able character  of  the  water  from  the  coal  measures.  .•<ome- 
tinies  good  water  was  olitained  from  those  measures,  but  as  n 
rule  it  was  very  uncertain,  and  sometimes  eit inordinary  con- 
stituents were  found  in  it. 

Mr.  Rn  iiARiisoN  ( Hradfurd)  said  some  of  the  manufac- 
turers in  Bradford  penetrated  the  deep  strata  in  order  to 
obtain  water  containing  a  large  proportion  of  carbonate  of 
soda,  which  subslaiue  furnished  them  with  an  alkaline  solu- 
tion. Ono  firm  would  dig  a  deep  well  for  this  purpose,  and 
another,  on  hearing  of  it,  would  dig  a  deeper,  and  the  first 
well  would  cease  to  yield  any  water. 

Mr.  ^V.  J.  DiBPiN,  F.C.S.,  said  it  was  generally  supposed 
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that  chalk  water  was  free  from  suspicion  as  far  as  lead-poison- 
ing was  concerned,  but  he  knew  of  a  case  at  Croydon. 

Mr.  Kendall  thought  the  case  referred  to  by  Mr.  Dibdin 
mi^ht  have  been  due  to  another  supply  of  water  having  pre- 
viously passed  through  the  pipes.     There  were  few  towns 
supplied  with  water  from  chalk  beds,  and  ho  had  consequently 
made  few  analyses  of  such  water.     In  those  that  had  come 
under  his  notice  ho  had  found  no  carbonate  of  soda. 
AIR  POLLUTION  IN  TOWNS. 
The  next  two  papers  read  in  the  section  were  on  "  A  Decade 
of  Sunshine  Observation," by  Messrs.  Henry  Crowther,  r.R.M.s.. 
and  Eichard  Reynolds,  F.i.c,  of  Leeds,  and  "  Air  Pollution  in 
Towns,"  by  D.  J.  B.  Cohen,  of  the  Yorkshire  College,  Leeds. 
In  the  former  paper  the  authors  took  as  the  basis  of  their 
observations  the  ten  years'  daily  records  of  sunshine  made 
for  the  Leeds  Philosophical  and   Literary    Society  at  three 
stations— the  society's  museum,  in  the  centre  of  the  city,  at 
Adel,  which  was  selected  as  being  away  from  the  influence  of 
the  city's  smoke,  and  at  Woodhouse  Cliii,  an  intermediate 
station.    The  mean  for  the  ten  years  was  as  follows  :  Museum 
—Sundays,  109 h.   Im.;  other  days,  140  h.  G  m.     Woodhouse 
Cliff— Sundays,  193  h.  4  m. ;  other  days,  171  h.  6  m.     Adel— 
Sundays,  203h.  4m.;  other  days,  191  h.   1  m.     It  was  thus 
seen  that  on  days  other  than  Sundays  the  normal  sunshine  at 
Adel  lost  26'7  per  cent,  at  the  Museum,  and  105  per  cent,  at 
the  intermediate  station  of  Woodhouse  Cliff.     On  Sundays 
the  loss  was  less,  being  16-8  at  the  Museum   and  4  per  cent, 
at  Woodhouse  Cliff.      Truly,   said  the  authors,  here  was  a 
reason  for  calling  the  first  day  of  the  week   Sunday.     The 
deductions  drawn  from   the  observations,  which   numbered 
over  10,000,  showed  that  in  addition  to  the  imjirovement  due 
to  the  cessation  of  manufacturing  smoke  on  Saturdays  and 
Sundays,  there  was  an  improvement  at  the  central  stations 
on  Thursdays,  probably  due  to  the  Wednesday  half-holiday 
of  tradespeople.     The  producer  of  manufacturing  smoke  had 
in  a  large  number  of  cases  brought   science   to  his  aid  in 
diminishing  the  amonnt  of   unconsumed  carbon   which   he 
threw  into  the  atmosphere,  but,  on  the  other  hand,  the  house- 
holder had  had  little  done  for  him  in  guidance  towards  the 
same  laudable  object.     The  use  of  gas  as  a  fuel  for  domestic 
purposes  might  be  extended  in  the  future  ;  but  much  was 
possible  in  the  arrangements  for  burning  coal  for  domestic 
use,  and  Leeds  was  justly  proud  of  the  contribution  to  solving 
the'  problem   made   by  their  fellow  citizen,  Mr.   T.  Pridgin 
Teale,  in  the  fire-places  that  bore  his  name.     The  last  two- 
year  period  of  observations  placed  the   central   station  in  a 
better  position  than  any  of  the  preceding  two-year  periods, 
and  this  had  occurred  in  spite  of  the  steady  increase  of  both 
population  and  buildings.     While  regarding  these  results  as 
encouraging,  they  were  a  legitimate   stimulus  to  further  en- 
deavours to  attain  the  blessing  of  a  purer  atmosphere. 

Dr.  Coil  EN  in  his  paper  said  it  was  remarkable  that 
though  municipal  bodies  realised  the  importance  of  pro- 
viding for  pure  water  and  unadulterated  food,  the  air,  the 
consumption  of  which  exceeded  in  weight  five  times  that  of 
liquid  and  solid  food,  should  be  subjected  to  no  more  search- 
ing test  than  that  furnished  by  the  daily  meteorological 
record  which  gave  no  information  at  all  as  to  its  purity.  If 
a  daily  record  were  kept  of  the  bacterial  condition  of  the  air, 
they  would  have  some  direct  evidence  of  its  purity  in  dif- 
ferent parts  of  the  town,  and  they  would  find  that  the  bac- 
terial conditions  would  bo  a  fair  test  of  the  sanitary  condi- 
tion of  the  places  in  question.  He  had  no  hesitation  in 
saying  that  the  courts  which  furnished  the  higher  bacterial 
numbers  should  cease  to  exist  iu  their  present  condition. 
Smoke  was  another  source  of  pollution  of  a  town's  atmo- 
sphere; and  he  doubted  whether  anyone  would  care  to  dis- 
pute that  liealth  was  affected  by  a  smoky  atmosphere.  The 
problems  they  had  to  face  were,  how  to  purify  the  atmo- 
sphere from  its  bacterial  impurities,  which  arose  from  over- 
crowding and  insufficient  sanitary  accommodation,  and  from 
the  smoke.  To  begin  with,  the  present  system  of  boiler 
chimney  inspection,  which  placed  the  duty  in  the  hands  of 
the  municipal  authority,  was  condemned  to  failure.  Smoke 
inspectors  should  be  empowered  to  advise,  and  the  adviser 
must  be  a  man  who  knew  his  business.  The  domesjiic  hearth 
was  more  ditlicuH  to  deal  with.  If  gas  was  charged  at  a  rate 
more  nearly  approaching  its  cost,  its  consumption  for  heating 
purposes  would  lie,  more  general.  From  a  careful  study  of 
the  subject  lie  felt  in  a  position  to  state  that  gas  fires, 
judiciously  used,  were  thoroughly  healthy  and  oliicipnt  heat- 
ing appliances. 

niscussioN. 

Mr.  Richardson,  city  analyst,  Bradford,  said  both  the  pre- 
ceding papers  were  exceedingly  interesting.  Tlio  first  luade 
clear  many  matters  which  seemed  to  have  been  a  little 
smoky  in  the  past.  The  second  was  of  more  vital  import- 
ance. Dr.  Cohen  was  doing  good  work  in  favour  of  jiure  air. 
It  would  be  well  if  stations  could  be  established,  not  only 
for  estimating  the  amonnt  of  sunshine,  but  also  for  finding 
the  amount  of  bacteria  in  differont  districts.  That  would 
lead  to  the  tracing  of  disease  to  its  source.  Many  diseases, 
including  typhoid,  wore  air-boruc. 

Mr.  Walthr.  Rowley  (Leeds)  said  the  purification  of  the 
air  was  just  as  important  as  the  purification  of  rivers.  No 
one  in  trade  bad  any  right  to  make  the  atmosphere  impure. 
Municipal   authorities   and  traders   should  agree  as  to  the 


method  of  dealing  with  smoke.    If  they  did,  the  nuisance 
ought  soon  to  be  a  thing  of  the  past.  „ 

Alderman  W.  Bolton  (Burslera)  said  if  traders  could  only" 
see  it  they  would  derive  benefit  by  teaching  their  firemen 
how  to  deal  with  smoke  iu  the  proper  way.  Without  ntilising 
complicated  smoke  appliances  firemen  could  materially  lessen 
the  amount  of  smoke  which  was  usually  emitted  from 
chimneys. 

Dr.  Anningson  (Cambridge),  having  referred  to  the  ex- 
cellence of  both  papers,  Mr.  U.  N.  Dickson  said  he  was  glad 
to  find  that  a  series  of  sunshine  observations  had  been  made 
in  a  competent  manner.  He  would  like  to  ask  Dr.  Cohen 
whether  it  would  be  practical  to  make  bacterial  observations 
from  day  to  day  over  an  extended  area  by  means  of  an  in- 
strument such  as  Atkin's  dust  recorder. 

Mr.  Reynolds  having  replied  to  the  discussion  on  his  and 
Mr.  Crowther's  paper.  Dr.  Cohen  said  the  Atkin's  dust  re- 
corder would  scarcely  do  for  the  purpose  suggested.  It  only 
recorded  the  number  of  dust  particles,  and  did  not  show  the 
impurities.  More  dust  particles  might  be  found  in  the  open 
street  than  in  a  stuffy  and  unhealthy  court.  The  determina- 
tion of  the  number  of  bacteria  in  the  air  was  really  a  very 
simple  process,  and  could  be  carried  out  in  a  systematic 
manner  from  day  to  day  without  much  difficulty.  The  maiu 
point  he  wished  to  emphasise  was  that  anyone  who  sent 
smoke  into  the  air  was  poaching  upon  other  people's  preserves. 

WATER  SUPPLY  IX  RUR\L  DLSTRICTS. 
On  the  second  day's  meeting  of  the  section  the  first  paper 
read  was  by  Dr.  J.  Mitchell  Wilson,  on  "  Water  Supply  from 
Wells."  The  water  supply  in  rural  districts,  he  said,  was 
still  largely  obtained  from  wells,  many  of  which  were  of  old 
construction,  and  had  been  made  with  few,  if  any,  safeguards 
against  pollution  of  the  water  from  impurities  in  the  sur- 
rounding subsoil.  The  greatly-reduced  mortality  from  en- 
teric fever  during  the  ten  years,  1881-90,  when  compared 
with  that  prevailing  in  the  earlier  ten  years,  was  considered  in 
great  part  due  to  improved  water  supplies  provided  in  rural 
districts.  Dr.  Mitchell  Wilson  quoted  several  examples  from 
towns  and  villages  in  his  own  districts  where  outbreaks  of 
enteric  fever  had  been  caused  by  impure  well  water ;  these 
had  been  replaced  by  wholesome  water,  with  an  immediate 
reduction  in  the  prevalence  of  cases  of  fever.  The  Public 
Health  (Water)  Act,  1878,  by  its  limitation  of  the  amount 
which  a  district  council  can  spend  to  enforce  a  better  supply 
through  the  construction  of  wells  prevents  wells  being  made 
of  a  better  class,  which  would  secure  a  purer  water  from  the 
strata  at  greater  depth.  Such  improved  wells  had,  however, 
been  adopted  by  the  sanitary  authorities  and  voluntarily  by 
private  individuals  with  highly  satisfactory  results.  Specially- 
designed  well  tubes,  consisting  of  glazed  sanitary  tubes  from 
30  in.  to  3  ft.  iu  diameter,  had  been  largely  adopted  in  the 
rural  districts  to  the  east  and  south  of  Leeds.  As  the  socket 
was  fixed  on  the  inner  side  of  the  pipe,  the  outer  surface  was 
smooth  and  offered  little  hindrance  to  the  tube  sinking; 
thi'ee  or  four  tubes  were  usually  required.  It  was  believed 
that  a  well  made  with  these  was  more  secure  against  im- 
purities reaching  the  water  than  when  bricks  were  used. 
Another  method  frequently  adopted  was  to  obtain  water 
from  the  deeper  strata  when  the  geological  formation  was 
favourable.  The  water  was  reach.ed  by  boring  in  the  usual 
way;  from  60  ft.  to  200  ft.  wag  the  average  depth  in  these 
districts  needed  to  reach  the  New  Red  Sandstone  rock,  which 
usually  yields  a  good  supply  of  wholesome  water.  The  bore- 
hole was  lined  for  two-thirds  of  its  length,  the  remainder 
formed  the  well  or  the  deep  gathering  ground.  As  an  addi- 
tional juecaiition  the  lining  tube  was  often  carried  above  the 
level  of  the  ground,  and  the  suction  tube  of  the  pump  was 
directly  connected  with  the  lining  tube.  Such  wells  could 
not  be  provided  within  the  limits  of  the  Public  Health 
(Water)  Act.  Experience  had  shown  that  to  be  quite  suc- 
cessful the  work  ought  to  be  carried  out  by  a  thoroughly 
com))etent  well-sinker.  At  present  there  were  no  by-laws 
or  official  specification  for  the  guidance  of  those  advising 
upon  or  actually  engaged  in  sinking  wells.  Matters  of  far 
less  importance  were  regulated  by  by-laws,  and  much  of  the 
unsatisfactory  work  in  the  sinking  of  wells  in  rural  districts 
was  due  to  ignorance  of  the  scientific  principles,  and  newer 
methods  based  upon  these,  which  could  alone  provide  a  sup- 
ply of  wholesome  water  from  wells. 


Two  interesting  papers  with  discussions,  dealing  respect- 
ively witli  rural  water  supplies  and  with  the  action  of  moor- 
land water  on  lead,  still  remiiin  to  complete  the  proceedings 
of  the  section  presided  over  by  Mr.  \Vliitaker.  These  we 
shall  give  next  week,  with  some  miscelliineous  matter  relating 
to  the  congress. 


Correction. — In  om-  Inst  issue  we  published,  among  the 
tenders,  ono  relating  to  the  forming,  ehanuelling  and  sewering 
of  streets  nl  Dudley.  We  have  been  infornuvl  by  Mr.  Herbert 
Holloway,  of  Wolverhampton,  whose  tender,  .amoniiting  to 
£977,  was  given  as  the  lowest,  that  the  accepted  tender  (that 
of  Messrs.  it.  Hughes  &  Son,  of  Lower  Gornal,  Dndley)  was 
really  the  lowest,  and  amounted  to  £9.55,  and  not  £995  as 
published.  We  may  add  that  the  figures  we  gave  were  those 
forwarded  to  us  officially. 


October  22, 1897.5 
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XV.— ELECTRIC   UCHTINC  :  DARWEN   REPORT. 


Having  obtainod  the  royal  asscut  to  their  electric  lighting 
provisional  order,  tho  Danvcu  Corporation  Electric  Lighting 
Coimiiittee  resolved  last  Jane  to  appoint  a  deputation  to  visit 
tho  electrical  works  at  Blackb<ini,  Bolton,  Burnley,  Bary  and 
Nelson,  for  the  pnrposo  of  ascertaining  the  best  mode  of  jiro- 
ceeding  with  the  order.  The  doputatiou  consisted  of  the 
mayor,  the  chairman  of  the  Electric  Lighting  Committee 
(Alderman  Shori'ock),  tho  vico-chaiiman  (Councillor  Bullan- 
tync),  and  Councillors  Forrest  and  Shackleton.  Accordingly 
they,  in  company  with  the  town  clerk  and  tho  borough  en- 
gineer, visited  the  above-named  towns  on  the  8th  and  12th 
July,  and  took  advantage  of  the  opportunity  to  gain  all  the 
iufonnatiou  they  could  of  the  various  systems  in  use,  as  well 
as  the  preliminary  steps  taken  for  establishing  central  stations. 

BLACKBURN. 

The  lirst  town  visited  was  Blackburn.  Uere  tho  deputa- 
tion wore  received  by  Mr.  A.  S.  (iilea,  the  resident  engineer, 
who  explained  the  system  ut  present  in  use.  In  the  central 
portion  of  the  town  tho  low-tension  direct-current  system  is 
adopted,  and  in  the  outlying  districts  the  high-tension  alter- 
nating current  system.  Wright's  system  of  charging  at  a 
lower  rate  after  a  certain  number  of  units — equivalent  to  one 
hoar's  daily  use  of  the  consumer's  average  maximum  demand 
—is  adopted.  Tho  plant  consists  of  three  Lancashire  boilers, 
by  Yates  &  Thorn,  worked  at  1261b.  pressure.  The  engines 
are  seven  in  number — two  of  80  indicated  horse-power  at  160 
revolutions,  two  crank,  Willans;  two  of  100  indicated  horse- 
power, at  -430  revolutions,  three  crank,  Willans ;  two  of  200 
indicated  horse-power  at  3TO  revolutions,  two  crunk,  Willans; 
and  one  of  360  indicated  hurse-powcral  330  rovulutiuns,  three 
crank,  Belliss — alUlirect  coupled  to  dynamos.  The  dynamos  are 
direct-current  two-pole  shunt  dynamos.  There  are  two  of  -15 
kilowatts  at  100  to  150  volts,  by  Siemens;  two  of  120  kilo- 
watts at  220  to  250  volts,  by  Siemens  ;  and  one  of  225  kilo- 
watts at  220  to  250  volts,  by  Mather  &  Piatt.  There  are  also 
two  alternate-ciu'rent  dynamos,  with  revolving  field  magnets 
and  stationary  armature,  by  Siemens  Brothers,  frct|uency 
50;  tho  output  of  eacli  machine  being  60  kilowatts  at  2,0<X) 
volts.  The  total  capacity  of  the  wliole  of  the  dynamos  is  675 
kilowatts.  The  alternators  arc  excited  from  low-tension  'bus 
bars.  The  accumulators  are  of  the  K  87  type  of  the  Elec- 
trical Power  Storage  Company.  The  normal  output  is  270 
kilowatt  hours,  and  tho  maximum  discharge  rate  600  amperes. 
The  feeders  on  the  iliroct-eurrcnt  supply  mains  are  three- 
wire,  and  consists  of  single  rubber  cables  drawji  into  cast- 
iron  conduits.  The  high-tension  alternating-current  feeders 
arc  concentric  ajid  armoured,  laiil  direct  in  tho  ground. 
About  7  miles  of  three-wire  distributors  have  been  laid  with 
single  rubber  cables  drawn  into  cast-iron  conduits  or  w*ronght- 
iron  pipes.  Tho  low-tension  alternating  distribution  is  also 
three-wiro  from  two  sub-stations  in  the  streets,  and  also  from 
house  transformers.  The  streets  are  lighted  by  means  of 
twenty  12-ampere  direct  current  arcs  and  100  incandescents. 
The  following  particulars  are  given  as  lo  the  load  on  the 
station :  Equivalent  35  watt  lamps,  December  31st  last, 
12,70-1  =  415  kilow.atts ;  maximum  load  observed,  261  kilo- 
watts ;  maximum  voltage  required  at  station  end  of  direct 
current,  220  volt  feeders,  242  volts;  watts  given  to  high-ten- 
sion mains  at  no  load,  3,0(X).  The  men  employed  work  in 
three  shifts,  varying  in  number  from  two  to  five  per  shaft. 
Mechanical  stokers  and  Meldtnm's  furnaces  are  in  use.  The 
light  loads  on  the  high-tension  side  are  supplied  by  a  20  kilo- 
watt motor  alternator,  by  Siemens  Brothers.  Power  for  work- 
ing the  tramways  on  the  overhead  system  will  be  taken  from 
the  corporation  works,  and  extra  plant  for  this  is  being  in- 
stalled. After  paying  interest  and  sinking  fund  and  rent  on 
the  full  capital,  there  was  a  deficit  of  £5  for  the  year  1896. 
Mr.  Lacey  acts  as  consulting  engineer. 

BORNI.EY. 

At  Burnley,  the  next  town  visited,  the  deputation  were 
met  by  Councillor  Bibb}-,  chairman  of  the  Electric  Lighting 
Committee,  the  town  clerk  and  the  electrical  engineer.  These 
gentlemen  afforded  all  the  information  in  iheir  power,  and 
>Ir.  Wright,  the  engineer,  explained  the  technical  parts  and 
conducted  them  over  the  central  station.  In  Burnley  the 
advice  of  a  practical  man  was  lirst  sought,  and  after  a  few 
preliminary  meetings  the  specilication  was  prepared  and 
estimates  asked  from  varions  iirms  for  est.'d)lishing  a  central 
station,  and  then  an  electrical  engineer  was  appointed, 
who  saw  to  the  carrying  out  and  litting  up  of  the  plant.  The 
buildings  themselves  were  designed  and  carried  ont  nuder 
the  supervison  of  the  borough  engineer.  Blots'  system  of 
accumulators  was  spoken  of  very  liighly.  They  cost  £900, 
but  the  corporation  only  pay  the  contractors  5  per  cent,  per 
annum  for  ten  years,  in  consideration  of  their  undertaking  to 
maintain  the  efficiency  for  tliat  period.  The  number  of  con- 
sumers is  not  large  so  far,  and  the  streets  are  not  lighted  by 
electricity,  except  the  sqnarcs  in  the  centre  of  tho  borough. 
The  erection  of  a  refuse  destructor  is  nnder  consideration,  as 
well  as  using  electrical  or  other  motive  power  for  the  tram- 
ways, which  are?  miles  in  length.  Tor  recording  the  amount 
of  energy  supplied  to  any  coneutner  Wright's  indicator  or 
tner»r  i»  in  nee,     It  »hpwg  at  n  glares,  Ky  menns  of  nn  insfra. 


ment  plaoed  in  the  consomer's  premises,  how  many  units  he 
will  have  to  consnme  in  order  to  cover  his  fixed  charges,  all 
surplus  consumption  being  charged  at  a  lower  price.  The 
system  in  use  is  the  low-tension  direct-current  3-wire  hysteni. 
Tho  charge  is  6d.  with  sliding  scale  ;  £8  per  annum  per  kilo- 
watt of  demand;  and  2d.  jjor  unit  as  measured  Ijy  meter.  The 
capital  expended  np  to  March  31,  1896,  was  £23,828;  the 
authorised  borrowing  ))Owerli,  £26,750;  and  the  coel??,  £21,436. 
This  last  item  was  made  np  as  follows:  Buildings,  £7,063; 
generating  plant,  £'6,.373 ;  and  mains,  £8,fXX).  The  jdant  con- 
sists of  two  Lancashire  boilers  by  tho  (Jldhani  Boiler  Com- 
pany, worked  at  120-lb.  pressure;  three  horizontal  compound 
condensing  engines  made  by  tho  Burnley  Ironworks  Company 
(two  of  150  indicated  horse-power  at  90  revolutions,  and  one 
of  250  indicated  horse-power  at  90  rcvonltions),  driven  by 
rope  gearing;  three  dynamos  of  the  Electrical  Constrnction 
Company's  direct-current  type  (two  of  92  kilowatts  at  210 
volts,  and  one  of  120  kilowatts  at  210  volts)  with  a  total  capa- 
city of  304  kilowatts;  and  the  Blot  system  (a  French  patent) 
of  accumulators,  tho  E.P.S.  K  tj-pe  being  formerly  used.  The 
feeders  as  well  as  the  cables  for  the  three  wire  net-work  are 
of  the  Callender  bitumen  type,  lead  sheathed  and  steel 
armoured.  All  tho  cables  are  laid  direct  in  the  ground  and 
covered  with  a  wood  plank.  For  street  lighting  two  10-ampere 
and  one  5-amperc  arc  lamps  are  fixed.  Two  shifts  of  men 
are  employed,  \'arj'ing  in  number  from  two  to  three.  A 
charge  of  £2  10s.  per  annum  is  made  for  all  gas  lamps,  irre- 
spective of  size.  There  was  a  profit  of  £700  on  the  working 
for  the  last  year. 

NELSON. 

Here! he  deputation  were  received  by  Alderman  Uartley 
and  the  town  clerk,  who  conducted  them  to  the  gasworks, 
where  the  central  station  is  erected.  The  works  were  carried 
out  by  the  gas  engineer,  Mr.  Foster.  The  engines  were  made 
by  Messrs.  Willans  &  Robinson,  and  are  coupled  direct,  and 
the  dynamos  by  Messrs.  Siemens  &  Co.  The  mains  were 
laid  ill  lead-cased  cables.  It  was  pointed  ont  that  this  is  a 
good  mode  of  doing  work  of  this  kind,  bat  on  the  ground 
of  the  heavy  expense  they  were  not  prepared  to  recommend 
the  same  system  to  any  other  town.  They  are  now  carrying 
out  their  extensions  by  laying  the  cables  in  iron  pipes.  To 
give  an  idea  of  this  cable  laying,  it  was  stated  that  a  recent 
short  extension  cost  34s.,  whereas  nnder  the  old  system  the 
cost  would  have  been  £14.  The  deputation  considered  that 
the  electrical  station  hero  was  most  compact.  The  system 
is  low  pressure  two-wire  high  speed  direct  current  at  110 
volts.  The  volts  at  which  tho  cmTent  is  supplied  to  con- 
sumers is  sixty-two.  There  are  132  plate  cells.  The  charge 
is  5d.  per  nnit,  less  6  per  cent.,  for  lighting;  and  4<1.  per 
unit,  less  5  per  cent.,  for  power. 

BURY. 
In  this  borough  the  deputation  had  inteniews  with  Mr. 
Cartwright,  the  borough  engineer,  and  Mr.  Watson,  the 
electrical  engineer.  Here  the  corporation  first  retained  the 
services  of  a  consulting  engineer,  who  prepared  a  report,  as 
has  been  done  at  Darwen.  After  the  lapse  of  some  time 
tenders  were  invited  for  the  plant,  each  firm  tendering  being 
asked  to  send  in  their  own  specification.  These  were  received, 
but  none  of  them  were  accepted.  Afterwards  a  specification 
was  prepared  and  an  electrical  engineer  appointed.  After 
the  specification  had  been  put  in  form,  Mr.  Lacey  was  re- 
tained to  settle  the  same.  'Tenders  were  then  obtained  and 
accepted,  and  the  work  carried  out  under  the  joint  supervision 
of  the  borcngli  engineer  and  the  rcsidont  electrical  engineer. 
The  station  is  very  complete,  and  ample  provision  is  made 
for  extensions.  The  system  in  use  is  the  low-tension  direct 
current  three-wire,  at  110  and  220  volts.  The  distance  of 
the  furthest  lamp  from  the  station  is  1,000  yards.  The  works 
only  commenced  running  on  the  5th  Xovember  last.  The 
plant  consists  of  two  Lancashire  boilers  by  Mr.  Lord,  worked 
at  1401b.  pressure;  four  Bellis  enclosed  self- lubricating  type 
engines,  all  direct  coupled :  four  Siemens  shunt-wonnd 
dynamos;  and  130  cells  of  K  38  E.P.S.  type  accnmulatore. 
.Ml  tho  cables  are  of  the  Siemens  india-rubber  tj-pe.  and  are 
drawn  into  cast-iron  pipe.-.  The  Brighton  system  is  adopted 
for  lighting  purposes.  The  charge  is  6d.  per  unit  for  n&e  of 
a  maximum  demand  for  365  hoars  per  nnnnin.  and  3d.  per 
unit  afterwards.  Power  is  2.5d.  jwr  niiil.  The  detailed  costs 
aro  as  follows:  Site,  £l,."ilXI;  building,  £5,500;  generating 
plant,  £9,(X)0;  and  mains,  £5,O00. 
BOLTON. 

The  deputation  were  received  here  by  Mr.  Aldermau  Miles, 
chairman  of  the  committee ;  Mr.  Conncillor  norrocks,  vice- 
chairman  ;  and  Dr.  Panton,  another  member  of  t  he  committee ; 
together  with  Mr.  Arthur  Ellis,  the  electrical  engineer.  The 
central  station  is  a  very  ornate  building,  and  this,  it  was 
explained  by  the  chairman,  was  dne  to  the  close  jiroiimity 
of  tho  building  to  the  park ;  in  fact,  it  faces  the  entrance 
gates.  The  site  and  buildings  cost  £11,770.  The  supply  was 
commenced  on  Slst  October,  1894,  and  has  been  going  con- 
tinuously over  since.  The  system  is  the  aUernate  current 
high  tension,  with  trADiforming  tub-stations,  three  wire  low 
tension  flistribntion.     The  rh»rj«  p»r  unit  fer  Ugliting  it  M  , 
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and  3d  for  all  snrplns ;  and  for  power,  4d. ;  with  a  sliding  scale 
of  discounts  and  10  per  cent,  for  cash,  giving  a  maximum  re- 
duction to  4'05d.  per  unit.  In  the  residential  districts,  whsre 
a  few  houses  are  scattered  over  a  larger  area,  they  run  high- 
pressure  mains  2,000  volts,  and  use  honse  transformers  to 
reduce  pressure  to  200  to  100  volts,  whichever  is  required. 
The  plant  includes  four  Lancashire  boilers  by  Hick,  Har- 
greavea  &  Co.,  with  total  heating  surfaces  of  898  square  feet, 
worked  at  120  lb.  pressure,  and  five  vertical  compound  engines : 
one  of  100  indicated  horse-power  at  200  revolutions,  by  Woods 
&  Co. ;  two  of  200  indicated  horse-power  at  180  revolutions, 
by  Woods  and  Co.;  and  two  of  350  indicated  horse-power  at 
156  revolutions,  by  Hick,  Hargreaves  &  Co.  The  smaller 
engines  drive  by  ropes,  but  the  two  larger  ones  are  direct- 
coupled  to  Perranti  fly-wheel  alternators.  The  dynamos  are 
the  alternate  current  type,  wound  to  give  2,000  volts,  fre- 
quency 83.  There  is  one  of  50  kilowatts,  by  Mordey 
Victoria;  two  of  100 kilowatts,  by  Mordey  Victoria;  and  two 
of  220  kilowatts,  by  Mordey  Victoria.  Their  total  capacity 
is  690  kilowatts.  The  exciters  are  two  9-kilowatt  Brush- 
Falcon  two-pole  dynamos,  coupled  to  Eabey'engines  running 
at  270  revolutions.  The  accumulators  are  the  Chloride 
Electrical  Company's  type,  with  a  normal  capacity  of  200 
kilowatt  hours,  and  a  maximum  discharge  rate  of  153  amperes. 
The  high-pressure  feeders  (13  miles)  are  india-rubber  wound 
concentric  cables,  connected  to  five  substations  under  the 
footpaths.  The  low-pressure  networks  consist  of  10  miles  of 
tliree-cone  jute  insulated  cables,  lead  covered  and  iron 
ai'moured,  laid  direct  in  the  ground.  Siemens  cables  are 
used.  The  sub-stations  are  ventilated  by  pipes  fastened  up 
the  side  of  the  adjoining  houses  or  up  lamp  pillars.  Six 
30-ampere  arc  lamps  are  employed  for  purposes  of  street 
lighting.  The  particulars  as  to  load  on  the  station  are  : 
Equivalent  35  watt  lamps,  December,  1896,  15,000  =  527 
kilowatts,  the  maximum  load  observed  being  265  kilo- 
watts. For  the  year  ended  31st  December,  1896,  the  units 
generated  were  231,104;  the  units  sold,  177,500  ;  the  units 
used  at  the  works,  18,604;  and  the  units  unaccounted  for, 
35,000.  The  total  losses  in  distribution  was  15  per  cent, 
capacity  current  at  no  load,  8  amperes  being  accounted  for  by 
transformers.  Three  shifts  of  men  are  employed,  varying 
from  two  to  five  men  in  each.  The  deputation  was  strongly 
advised  to  adopt  the  direct-driven  plant.  The  fly-wheel 
alternators  gave  combined  efliciencies  when  tested  of  88J 
per  cent.  There  was  a  slight  loss  during  tlie  last  twelve 
months,  but  this  year  they  are  more  tlian  doubling  last  year's 
output. 

CONCLUSIONS    AND    RECO.MMEXDATIONS. 

It  is  noteworthy  that  in  all  the  towns  visited  the  electric 
light  has  not  in  any  way  diminished  the  consumption  of  gas  ; 
in  fact,  the  consumption  has  increased.  Whether  this  is  in 
consequence  of  the  introduction  of  electric  light  the  deputa- 
tion are  not  in  a  position  to  express  an  opinion.  It  will  be 
observed  that  the  systems  vary,  but  from  the  observations 
taken  by  the  deputation  they  are  unanimously  of  opinion  that 
the  corporation  should  adopt  the  direct-current  .system  of 
driving  the  dynamos.  They  certainly  consider  this  the  best 
scheme,  the  driving  being  so  steady  and  the  plant  occupying 
less  space,  and  consequently  a  building  can  be  erected  at  a, 
much  less  cost.  They  further  are  of  opinion  that  the  distri  ■ 
bntion  should  be  by  the  three-wire  system,  with  a  pressure 
of  440  volts  on  the  outer  wires  and  a  2:iO  volts  supply  to 
consumers.  The  advantage  of  this  is  that  the  current  can  be 
got  from  this  system  at  either  440  volts  (by  connecting  to 
both  of  the  outer  wires)  or  220  volts  (by  connecting  to  either  of 
the  wires  and  the  central  wire).  By  carrying  the  current  at 
an  increased  pressure  there  is  also  a  saving  in  the  laying  of 
the  mains.  "This  will  enable  the  higher  volt  lamps  to  bo 
adopted  at  once,  and  so  give  double  the  number  of  lamps 
with  the  same  mains  that  could  otherwise  be  done  if  100-volt 
lamps  only  were  used.  At  Bradford  and  Aberdeen  they  have 
recently  found  it  advisable  to  change  from  the  110-voltto  the 
220-volt  supply,  and  to  do  so  the  corporation  have  had  to  go 
to  the  expense  of  overhauling  the  whole  of  the  consumers' 
wires,  and  also  supplying  them  with  new  lamps  to  fit  the  in- 
creased voltage.  'This  system  and  voltage  is  now  being 
largely  adopted  in  the  new  schemes  in  progress  in  other 
places.  This  confirms  Mr.  Lacey's  views  in  his  report  of  the 
5th  October,  1896,  in  which  he  advised  that  the  system  which 
will  best  meet  the  requirements  of  the  area  of  supply  is  a 
direct-current  three-wire  440  volt  supply;  that  works  be 
erected  and  a  system  of  distribution  laid  down  at  a  cost  of 
£15,645,  this  being  sufficient  for  the  supply  of  current  to 
6,000  lamps  connected;  that  the  undertaking  will  yield  a 
profit  on  the  second  year  of  working,  and  from  iliat  time  for- 
ward will  be  an  exceedingly  profitable  concern,  even  after 
allowing  for  a  reduction  in  the  current  charges  to  consumers; 
and  that  since  it  is  already  decided  that  a  refnse  destructor 
is  necessary  for  the  town,  a  proper  combination  of  snch  de- 
structor with  the  proposed  clectrioity  works  will  very  appre- 
ciably reduce  the  cost  of  the  jiroductiun  of  current,  and  the 
capital  expenditure  on  the  combined  scheme  will  be  loss  than 
that  of  both  works  if  erected  independently. 

.\ttcr  giving  full  weight  to  the  information  obtained,  and 
li.aving  regard  to  the  advice  of  Mr.  Laccy  as  contained  in 
his  report,  the  deputation  are  unanimous  in  submitting  the 
following  recommendations  for  consideration :  That  the 
direct-driving  system  bo  adopted;  that  the  distribution  bo 
piade  by  a  direct-cturent  supply  on  the  three-wire  system  at 


a  pressure  of  440  volts  with  a  220-volt  service  to  consumers 
with  suitable  accumulators  ;  that  before  any  further  steps  are 
taken  in  the  matter  the  council  should  authorise  an  appoint- 
ment of  electrical  engineer  to  be  made  at  a  suitable  salary, 
who  would  be  on  the  scene  during  the  whole  progress  of  the 
works  from  the  start  to  the  finish ;  that  after  the  specifica- 
tions have  been  drawn  up  for  the  electrical  work  they  be 
submitted  to  such  consulting  engineer  as  the  committee 
shotild  select,  for  him  to  report  tipon  the  same  prior  to  the 
contract  being  let ;  and  that  in  the  meantime  the  surveyor 
be  instructed  to  prepare  the  necessary  plans  for  erecting  the 
central  station,  in  order  that  no  time  may  be  lost  in  apply- 
ing to  the  Local  Government  Board  for  their  sanction  to  the 
borrowing  of  money  for  carrying  out  the  undertaking. 


QUERIES  AND  REPLIES. 

Skefchrf  accompany hig  Qtiericn  should  be  made  sepayate  on  white  paper 
in  plain  black-ink  lines.    Lettering  or  Jiguref  should  be  bold  andplain. 


108.  Surveyorship,  How  to  obtain.— "Surveyor"  writes: 
I  would  like  to  have  your  opinion  whether  you  consider  I 
should  have  a  good  prospect  of  getting  an  appointment  as 
borough  surveyor  or  surveyor  to  some  of  the  district  councils 
in  England,  at  about  £150  per  annum  ;  and,  if  so,  whether  you 
think  it  would  be  an  improvement  on  my  present  position  of 
assistant  county  surveyor  here  ?  In  order  that  yon  may  be 
able  to  form  an  opinion  on  same,  I  give  you  an  idea  of  my 
present  employment  and  knowledge.  I  am  twenty-eight 
years  of  age,  and  am  now,  and  have  been  for  the  last  five 
years,  assistant  county  surveyor  in  a  district  in  Ireland.  This 
carried  a  salary  of  £80  per  annum,  including  expenses — say 
£65  nett.  Beyond  this  there  is  no  advance,  as  it  is  fixed  by 
Act  of  Parliament.  It  is  ujider  the  "  Grand  Jury  System," 
and  is  permanent:  dismissal  can  only  be  by  the  Lord- 
Lieutenant  of  Ireland  for  some  serious  fault.  I  have  to 
carry  out  the  instructions  of  the  county  surveyor,  who  is  my 
superior  officer,  and  I  must  not  do  private  work  without  his 
consent;  he  gives  this  to  certain  classes  of  work,  but  prohibits 
me  from  doing  work  for  the  law  cotirts  or  for  public  bodies, 
thus  doing  away  with  the  best  part  of  private  work  here. 
On  an  average  I  make  £60  per  annum  from  private  work.  I 
have  to  look  after  about  200  miles  of  county  roads,  the  main- 
tenance of  same  being  done  by  contract.  The  annual  snm  of 
money  I  am  responsible  for  seeing  expended  would  be  about 
£6,000  or  £7,000.  I  have  to  inspect  these  roads  four  times  in 
the  year,  and  make  short  reports  on  same  to  the  county  sur- 
veyor, who  visits  me  about  six  times  in  the  year.  I  have  also 
to  do  all  the  engineering  and  estimating  in  connection  with 
same,  such  as  making  plans,  Ac,  for  bridges,  sea-walls,  &c., 
and  taking  levels  and  making  drawings  for  new  roads  and 
hill  cuttings,  and  supervise  the  execution  of  any  of  those  in 
progress.  I  have  also  a  good  deal  of  footpaths  to  supervise 
during  construction,  particularly  concrete  ones.  I  have  not 
to  keep  an  office  nor  observe  any  stated  hours  in  my  work, 
being  left  to  myself  for  the  most  part,  and  not  much  inter- 
fered with  by  the  county  surveyor,  and  not  at  all  by  the 
Grand  Jury.  I  can  do  my  county  work  in  about  half  of  my 
time.  I  may  say  that  I  am  fairly  well  up  in  general  civil 
engineering  (including  sewerage  and  waterworks,  several 
small  schemes  of  which  I  have  sui>ervised)  and  architecture. 
I  have  studied  Kankine's  "  Civil  Engineering,"  Trantwine's 
"  Civil  Engineering,"  Latham's  "  .Sanitary  Engineering," 
Boulnois'  "  Municipal  Engineers'  Hand-Book,"  Eobinson's 
'*  Sewerage  and  Sewage  Disposal,",  Santo  Crimp's  "  Sewage 
Disposal,"  Burton's  "  Water  Supply,"  and  a  number  of  less 
note,  besides  a  large  number  on  building  construction  and 
architecture.  I  am  a  fair  draughtsman  and  a  good  field  man, 
and  also  good  on  works. 

We  are  of  opinion  that  our  correspondent  would  find  it 
somewb.at  difficult  to  obtain  a  position  as  chief  surveyor 
under  either  an  urb:in  or  a  rural  district  council  in  England. 
Such  authorities  usually  require  tliat  candidates  must  have 
had  experience  in  the  office  of  an  urban  or  a  rural  council, 
either  as  principal  or  assistant,  and  that  he  is  thoroughly 
acquainted  with  the  practice  and  duties  of  a  local  surveyor 
and  of  the  various  Acts  of  Parliament  affecting  his  duties. 
Our  correspondent  would  labour  under  the  disadvantage  of 
not  being  able  to  satisfy  such  requirements.  We  should 
advise  him  to  qualify  for  the  examination  held  by  the  In- 
corporated Association  of  Municipal  and  County  Engineers 
and  obtain  their  certificate.  After  that  he  might,  with 
much  advantage  to  himself,  obtain,  if  possible,  a  berth  as 
.assistant  in  a  niunicijial  engineer's  office,  wherein  he  would 
be  able  to  obtain  practical  experience  which  would  fit  him 
for  a  su]ierior  jiosition.  The  e:ilnry  attacheil  to  a  berth  as 
assistant  surveyor  is  generally  nnicli  higher  than  that 
which  he  now  obtains,  whicli.  it  appears  to  us,  is  very  in- 
adequate. 


A  sub-oomuiittce  of  the  Scarborough  Town  Council  have 
been  instructed  to  consider  the  offer  of  Mr.  Everett,  the  resi- 
dent engineer  engaged  in  superintending  the  construction  of 
a  marine  drive,  to  remain  with  the  corporation  until  the  com- 
pletion of  the  whole  of  the  works,  which  include  the  forming 
of  an  approach  road,  provided  his  salary  be  increased  by  £100 
per  annum. 


OcTOBiB  22, 1897.] 


AND  COUNTY  ENGINEER. 
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Some  Annual  Municipal  Engineering  Records. 

ST.  PANCRAS. 


The  work  of  the  Highways,  Sewera  and  Public  Works  Com- 
mittee of  the  St.  Pniicras  Vestry  for  the  year  ended  Lady 
Day  last  wda  dealt  with  in  a  report  aabmltted  sumo  time  ago 
by  the  chairman  of  the  comniiitee,  Mr.  Frederick  Purchese. 
In  speaking  of  the  constractiou  of  iin  underground  conveni- 
ence in  Pancras-roud  lie  mentions  that  the  snrvt^yor,  Mr. 
William  Nisbutt  Bl.iir,  experienced  considerable  dilliculty 
with  the  network  of  obstacles  encountered,  all  of  which  had 
to  be  considered  before  it  could  bo  demonstrated  that  the 
requisite  space  could  bo  appropriatad  and  the  necessary  fall 
of  the  drainage  obtained.  It  was  anticipated  that  when  the 
work  was  completed  the  parish  would  have  one  of  the  finest 
conveniences  for  both  sexes  in  i  lie  metropolis.  Couveniences 
in  High-street  and  Tottenham  Court-road  have  been  extended 
by  the  provision  of  lavatories,  which  were  found  to  be  in  de- 
mand. The  works  were  executed  by  workmen  in  the  direct 
employ  of  the  vestry,  who  previously  had  been  reluctant  to 
undertake  the  provision  of  lavatories  and  so  interfere  with 
private  enterprise.  The  demands,  however,  became  pressing, 
and  on  sanitary  grounds  could  not  be  ignored.  Certain  other 
difficulties  attending  the  construction  of  a  convenience  in 
Manslield-road  have  also  been  overcome,  and  tenders  for  the 
work  considered.  -V  total  length  of  1,075  ft.  of  sewers  have 
been  underpinned  during  the  year.  • 

Sir.  Purchese  has  some  very  interesting  remarks  on  the 
ever-vexed  question  of  combined  drainage.  The  discovery 
of  so  many  "quasi  sewers"  (or  rather  defective  combined 
drainages)  has,  lie  tells  us,  hardly  abated  during  the  past 
year,  and  he  laments  that  the  attempt  to  get  an  amendment 
of  the  interpretation  clause,  which  in  its  strict  sense  acts  so 
oppressively,  has  met  with  a  serious  check  in  the  House  of 
Lords  by  the  withdrawal  of  the  Public  Health  (Sowers  and 
Drains)  Bill  by  its  promoters  on  account  of  its  inlierent  de- 
fects. It  may  be  remembered  that  when  the  Bill  was  with- 
drawn, in  June  of  1896,  Lord  Russell  of  Killowen  said  the 
measure,  if  passed,  would  make  the  law,  already  most  per- 
plexing in  its  uncert.ainty,  more  uncertain  still,  and  that  the 
amendment  which  had  been  introduced  destroyed  any  merits 
the  Bill  had  previously  possessed.  The  subject  of  sewera 
and  drains  was  in  so  confused  a  state  that  he  would  have  no 
difficulty  in  pointing  out  cases  in  the  Queen's  Bench  Division 
which  could  not  be  reconciled  with  one  another,  and  he  sug- 
gested to  the  Government  that  the  time  had  arrived  when 
they  should  consolidate  the  whole  of  the  legislation,  which 
was  scattered  over  various  Acts  of  Parliament,  so  that  the 
subject  might  be  brought  into  something  like  coherent  and 
intelligible  form,  the  present  law  being  a  fruitful  source  of 
litigation.  The  chairman  of  the  St.  Pancras  Highways, 
Sewers  and  Public  Works  Committee  insists  upon  the  danger 
of  tampering  with  a  statute  which  has  been  acted  on  for 
many  years,  especially  in  St.  Pancras,  in  accordance  with 
what  the  local  authority  regarded  as  the  tolerably  clear  in- 
ention  of  the  statute.  In  the  opinion  of  Mr.  Purchese,  unless 
n  amendment  is  made  retrcspective  (which  lie  docs  not 
hink  likely)  it  would  be  almost  valueless  in  St.  Pancras,  as 
hey  had  dealt  with  the  majoritj'  of  the  old  complicated 
drainages  which  the  statute  was  designed  to  affect;  and  so 
convinced  were  the  committee  of  this,  that  in  March,  1894, 
they  unanimously  refused  to  entertain  a  propo.sal  by  the 
Islington  Vestry  for  an  alteration  of  the  law,  with  the  object 
of  remedying  evils  which  jeopardised  health  in  many  locali- 
ties. The  principle  laid  down  in  the  statute  is,  in  the  chair- 
man's opinion,  by  no  means  an  unwholesome  one,  only  the 
recently  strained  interpretation  of  it  being  objectionable.  He 
points  out  as  an  extraordinary  feature  in  the  present  state  of 
things  that  a  person  who  has  complied  with  the  law  respect- 
ing combined  drain.age  has  to  maintain  it  as  intended  by  the 
statute,  while  another  who  has  surreptitiously  constructed 
combined  drainage  has  not  (o  maintain  it  because  it  becomes 
—by  the  interpretation  clause  of  the  statute — a  "sewer";  so 
that,  contrary  to  all  principles  of  English  law,  a  man  is 
allowed  to  absolutely  profit  by  his  wrongdoing.  In  several 
cases  the  vestry  have  thought  it  better  to  lay  separate  drain- 
age rather  than  continue  the  burden  of  maintaining  small 
systems  of  combined  drainage,  and  this  gave  rise  to  the  appre- 
hension that  the  vestry  would  si  ill  be  liable  to  maintain  the 
portion  that  was  a  sewer;  but  the  opinion  of  expeiiencod 
counsel  (Mr.  Macmorran)  was  taken,  and  confirmed  that  of 
he  vestry's  officers,  who  never  had  a  doubt  that  the  liability 
of  the  local  authority  would  cease  with  the  cflBcicnt  recon- 
struction of  the  drainage. 

Extensive  wood  paving  works  have  been  executed,  all  with 
jarrali  blocks;  so  that,  in  the  words  of  (lie  chainnan,  the 
colony  of  West  Aus-tralia  has  profited  instead  of  foreigners. 
He  expressed  the  hope  that  the  colonies  will  sec  fit  to  en- 
courage patronage  from  the  mother  ooniitry  by  snpplving 
the  material  at  such  reduced  prices  as  will  fairly  compete 
with  the  Baltic  ports  and  also  unable  English  merchants  to 
stock  the  material.  By  so  doing  the  supplies  wouM  be  assured 
and  continuous,  and  it  would  not  be  necessary  to  await  the 
arrival  of  cargoes  to  allow  of  work  being  commenced,  as  is 
sometimes  the  case.     Although  as  much  opposed  as  ever  to 


the  asphalting  of  carriageways,  the  chairman  does  not,  koit' 
ever,  object  to  its  adoption  in  places  used  as  markets,  for 
better  scavenging  is  possible  and  Its  surface  dries  very 
quickly  after  being  Hushed.  Ho  expresses  satisfaction  with 
the  vestry's  action  in  declining  to  asphalte  a  street  which  had 
been  so  paved  over  a  portion  of  its  surface,  and  prefers  to 
violate  uniformity  rather  than  to  lay  a  paving  that  is,  he 
considers,  as  cruel  to  horses  as  it  is  dangerons  to  riders,  Mr. 
Purchese  thinks  that  a  journey  along  Tottenham  Conrt-road 
—  whenever  there  is  a  change  of  weather,  either  in  suramer 
or  winter — would  demonstrate  the  facts  to  the  most  sceptical. 
It  seems,  he  goes  on,  but  a  fatuous  obstinacy  not  to  recognise 
the  fact  that  by  the  use  of  close  jointt-d  .'Vustrulian  wood  all 
the  advantages  of  asphalte  are  obtained,  but  without  its 
attendant  dangers. 

A  snb-committee,  appointed  to  take  charge  of  the  working 
of  the  refuse  destructor  decided,  having  regard  to  its  unsat- 
isfactory working,  to  consult  Messrs.  Beaman  &  Deos,  and 
obtain  an  estimate  for  the  reconstruction  of  the  southern 
sections  of  the  cells  on  their  principle,  which  accomplishes 
such  results  at  Leyton  as  bid  fair  to  distance  all  antecedent 
designs. 

On  the  adoption  of  the  report  the  committee  unanimously 
expressed  their  full  appreciation  of  the  conduct  and  services 
of  Mr.  William  Nisbett  Blair,  M.l.i  .k.,  their  engineer  and 
surveyor. 


SANITATION  ON  THE  GOLD  COAST. 


The  following  is  an  extract  from  a  letter  from  the  West 
Coast  of  Africa :  At  this  time,  when  one  reads  so  much  about 
the  fever  at  Maidstone  and  how  many  lives  have  been  and  are 
still  in  danger  and  actually  lost  during  this  brief  space  of 
time,  it  may  not  be  inopportune  to  call  the  attention  of  the 
sympathizing  public  to  the  great  want  of  good  water  on  the 
(rold  Coast  of  West  .\frica.  Can  any  one  wonder  at  the  Gold 
Coast  being  unhealthy  ?  A  place  where  scarcely  anything  is 
done  for  sanitation,  and  where  there  is  never  a  good  supply  of 
water ;  where  the  people  depend  on  rain  water,  collected  in 
tanks,  and  on  muddy  water  from  native  wells  !  During  the 
rainy  montlis  of  June,  July  and  August  there  is  no  scarcity 
of  water.  Sometimes  there  is  too  much,  for  it  breakes  down 
the  mud  houses  of  the  natives;  but  in  the  long  dry  season 
those  who  have  no  tanks  are  very  hard  up  indeed  for  good 
water.  The  late  governor  of  the  Gold  Coast,  Sir  Brandford 
Griffith,  had  some  "reservoirs"  made  in  Accra.  These  con- 
sisted of  large  holes  dug  in  the  ground,  which  filled  with  sur- 
face water  after  a  heavy  shower.  The  natives  get  water  from 
these  so-called  "  reservoirs,"  wash  their  clothes  and  them- 
selves on  the  banks  (which  all  washes  in  again),  and  then  fill 
their  pots  for  home  consumption.  The  Sweet  river  is  between 
Cape  Coast  and  KImina,  and  could  be  made  to  supply  both 
places.  Then  the  river  Seccoom  is  not  far  from  Accra.  Tho 
natives  of  the  Gold  Coast  have  been  living  in  hope  for  years 
past  that  these  rivers  might  be  ntilised  for  the  amelioration 
of  human  suffering.  The  different  governors  have  promised 
repeatedly  that  the  river  water  should  be  brought  into  town, 
but  that  hapi>y  day  has  not  yet  arrived,  and  in  the  meantime 
valuable  lives  are  lost  every  year,  and  the  west  coast  is  still 
called  the  most  unhealthy  region.  Can  nothing  be  done  by 
her  Majesty's  Government  for  these  poor  people  ? 


A  NUISANCE  ON  THE  THAMES. 


Alfred  Challonor,  of  East  Molesey,  was  summoned,  on 
Friday,  by  Dr.  W.  CoUingridge,  medical  officer  of  health  for 
the  port  of  London,  in  respi'ct  of  n  cargo  of  dust  refuse  on 
board  the  barge  Lothnir,  lying  in  the  river  off  Chiswick, 
causing  a  nuisance.  Tho  refuse  had  been  purchased  of  tho 
defendant  by  a  contractor  to  repair  the  road  at  tho  Snrbiton 
sewage  farm,  but  the  barge  appeared  to  have  been  shifted 
from  place  to  place  on  the  river  to  avoiil  the  execution  of  a 
notice  to  remove  the  nuisance  alleged  to  have  arisen.  Mr. 
Hayes  said, in  justice  to  the  authorities  at  St.  Thomas's  Hos- 
pital, it  was  due  to  them  to  stale  that  there  were  not  any 
rags  and  poultices  mixed  with  the  refuse,  as  had  been  repre- 
sented in  the  Press.  Dr.  CoUingridge  ^nid  ho  inspected  the 
cargo  on  Saturday,  and  found  it  to  bo  ordinary  dust -bin 
refuse  in  an  advanced  stale  of  decomposition.  He  caused  a 
notice  to  be  served  on  the  owner  to  abate  the  nni!<nnco.  Mr. 
Marsh  addressed  the  magistrate  with  a  view  of  showing  that 
a  penalty  should  not  be  imposed  on  the  defendant,  who  did 
his  best  in  the  circumstances  to  remove  the  refuse.  He  said 
the  delay  was  due  to  the  Thames  Conservancy  removing  the 
barge  to  Chiswick  and  pl.icinir  it  on  a  round  instead  of  a  flat 
bank,  causing  it  te  be  in  an  nnsenworlhy  condition.  The 
magistrate  thought  the  notice  had  not  tn'on  complied  with, 
though  there  might  have  been  a  misunderstanding,  and  im- 
posed a  penalty  of  £3,  with  2  guineas  costs. 
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rite  Editor  will  he  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  nmd  surveyors  to  local  authorities. 
,Qiiiries  fhoidd  he  addressed  to  "  T?ie  Law  Editor,"  at  the  Offices  of 


' "  Kew  Street." — It  has  long  been  aettled  that  an  ancient 
highway  may  become  a  "new  street"  {Pomid  v.  Phtmstead 
Board  of  Works,  L.R.,  7  Q.B.,  183 ;  Vryden  v.  Overseers  of 
Patney,  1  Ex.  I).,  223;  Rohinson  v.  Barton  Local  Board,  S 
App.  Ca.,  798);  also,  that  "  whether  tlie  intended  housea  are 
sufficiently  numerous  and  continuous  (to  constitute  a  new 
street)  i.s  a  question  of  degree,  and  must  be  a  question  of 
fact  for  the  magistrate  {Taylor  v.  Melropolitan  Board  of  Worl-s, 
L.B.,  2  Q.B.,  213).  The  facts  of  the  case  in  which  the  Hack- 
ney Vestry  have  recently  been  successful  in  obtaining  a  magi- 
sterial decision  as  to  a  road  in  their  district  (North  London 
Police  Court)  are  not  only  set  out  in  the  report,  but  it  ap- 
pears that  there  was  a  gate  and  posts  at  one  end  of  the  road, 
and  that  there  were  eleven  old  houses  and  twenty-two  new 
ones  fronting  upon  it.  The  frontagers  contended  that  mider 
these  circumstances  tlie  road  was  not  a  "  new  street,"  and 
Tesisted  payment  of  tho  estimated  cost  of  making  up — viz., 
^2,500 — to  be  apportioned  among  the  thirty-three  houses.  A 
further  contention  was  that,  at  all  events,  only  a  portion  of 
the  road  could  be  a  new  street.  The  magistrate,  however, 
after  viewing  the  road,  decided  that  the  whole  of  it  consti- 
tuted a"  new  street."  Had  it  been  a  very  lengthy  road,  with 
a  quarter  of  a  mile  between  the  houses,  then  he  thought  it 
would  have  been  unreasonable  to  call  upon  the  frontagers  to 
pay  for  paving  the  whole  ;  but  the  fact  was  that  the  houses 
were  fairly  continuous,  and  there  was  a  cross  road  at  either 
end  of  the  conipai'atively  short  road. 


CoivSTBUCTiNG  Sewer  ON  Pkivate  Land:  Poweks  of 
Local  AniuoEiTV, :  Jurisdiction  of  M.-igisteate. — By  sec. 
16  pf  the  Public  Health  Act,  1875,  a  local  authority  have 
power  to  carry  a  sewer  tlirough,  across  or  under  any  street, 
&c,  and  after  notice  to  the  owner  or  occupier  (if  on  the  re- 
port of  the  surveyor  it  appears  necessary),  into,  through  or 
under  any  lands  whatsoever.  By  sec.  306  of  the  same  Act 
anyone  wilfully  obstructing  any  ]>erson  employed  in  the  exe- 
cution of  the  Act  is  liable  to  a  penalty.  It  has  been  held 
that  under  sec.  16  a  local  authority  can  lay  a  sewer  in  a 
private  road  (Taylor  v.  Oldham  Corporation,  4  Ca.  D.,  395). 
In  the  recent  case  of  Gheslcr-le-^treet  Rural  District  Council 
V.  Wilson  (Chester-le-Street  Petty  Sessions)  the  defendant 
was  summoned  for  obstructing  the  sanitary  inspector  and 
aurveyor  of  the  council  in  constructing  a  sewer  across  the 
front  of  the  defendant's  house.  The  report  of  the  case  is 
somewhat  meagre,  but  it  appears  that  the  defendant  having 
raised  the  contention  that  the  soil  in  front  of  the  house  was 
his  private  property,  and  that  the  only  public  right  of  way 
thereover  was  a  right  of  way  to  and  from  the  house  itself, 
the  magistrates  decided  that  they  had  no  jurisdiction.  We 
can, only  conclude  that  they  came  to  the  conclusion  that  the 
place  through  which  it  was  proposed  to  carry  the  sewer  was 
not  a  "  street,"  otherwise  it  is  difficult  to  see  how  they  got 
over  Taylor  v.  Oldluini  Corporation.  Notwithstanding  this 
adverse  decision,  however,  it  seems  to  be  still  open  to  the 
council  to  accomplish  their  object,  under  sec.  16,  by  obtaining 
a  report  from  their  surveyor  as  to  its  necessity  and  giving 
"reasonable  notice"  to  the  owner  or  occupier  of  the  land  in 
question. 

Public  Health  (Buildings  in  Streets)  Act,  1888,  sec.  3 ; 
Loc.\L  Government  Act,  1888,  sec.  11 :  Projection  in  Main 
RoAD:  Rights  of  Urban  Authority  and  County  Council. 
— A  point  of  some  interest  has  been  decided  by  the  Local 
Government  Board  with  reference  to  the  relative  rights  of 
urban  authorities  and  county  councils  in  respect  of  projecting 
windows  in  main  roads  (Blandford  Urban  District  Council  v. 
Hampshire  County  Council).  The  urban  authority  had  given 
a  tradesman  permission  to  bring  out  his  shop  window  over 
the  pavement  some  15  in.  to  18  in.,  to  bo  in  a  line  with  similar 
windows  on  either  side.  Sec.  3  of  the  Public  Health  (Build- 
ings in  Streets)  Act,  1888,  it  will  be  remeuibered,  prohibits 
such  a  projection  without  the  consent  of  tho  urban  authority, 
nothing  being  said  about  the  county  council.  The  latter  body, 
however,  in  the  present  case  (this  being  a  main  road,  towards 
the  maintenance  of  which  they  have  to  contribute  under  the 
Local  Government  Act,  1888),  considered  that  they  had  a 
voice  in  the  matter,  ami  for  some  reason  or  other  objected  to 
the  projeclion.  Their  objertiou  took  the  practical  form  of 
wil  hlioldiiig  payment  of  (lie  auui  of  £31  ilue  I'j'om  them  to 
the  urban  uulliority  in  rcspecl  ot  thi^  maintenance  of  the 
street.  Sec.  11,  sub-sec.  9,  of  tlie  last-mentioned  Act  jjrovides 
that  if  any  difference  arises  under  tliafc  section  between  a 
county  council  and  a  district  council  as  to  the  refusal  of  the 
former  to  make  a  payment  iu  respect  of  any  road,  such  dift'er- 
enco  shall,  if  either  council  so  require,  be  referred  to  the 
arbitration  of  the   Local  Government  Board.      The  board, 


The  Sorveyor.  Wliere  possible,  copies  of  local  Acts  or  docu- 
ments referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  dravin  and  lettered  in  black  inh  only. 


after  considering  the  matter,  have  decided  in  favour  of  the 
urban  council,  and  ordered  the  county  ceuncil  to  pay  the  sum 
withheld  and  the  costs  of  the  arbitration.  This  decision  we 
consider  quite  satisfactory.  Whatever  may  be  the  powers  of 
a  county  council  when  they  take  over  a  main  road  entirely, 
it  seems  abundantly  clear  from  sub-sec.  2  of  sec.  11  that 
where  they  only  contribute  to  the  repair  the  entire  control 
of  the  road  remains  with  the  district  council. 


QUERIES  AND  REPLIES. 

Model  Bt-Laws:  "Comflete  Plans":  Elevations.-;;- 
"  Q.  E.  D."  Avrites :  At  the  last  meeting  of  an  urban  council  a 
member's  contention  was  that  persons  submitting  plans  were 
under  no  oljligations  to  submit  the  elevations  for  the  work 
they  proposed  to  carry  out,  as  under  the  Model  By-Laws  (in 
force  in  this  district)  it  only  particularises  that  "  complete 
plans  and  sections  of  every  floor,  &c.,"  shall  be  submitted;  if 
this  contention  can  be  correct,  an  authority  has  no  control 
over  the  elevations,  &c.,  facing  a  main  street  or  roadway, 
which  to  me  appears  ridiculous.  My  own  idea  on  the  niatter 
is  that  the  words  "  complete  plans,  Ac,"  mean  to  cover  the 
usual  plans  necessary  in  the  construction  of  a  building.  Can 
you  please  give  your  oinnion  on  the  matter,  and  the  usual  pro- 
cedure of  urban  councils  generally  in  having  the  elevations 
submitted.  • 

There  does  not  appear  to  be  any  reported  case  decidinj?  this  point.  I 
think,  however,  tliat  '*  Q.  E.  D.'s  "  view  recommends  itself  to  common 
sense,  aud  that  the  word  "  plans,"  taken  in  conjunction  with  the  adjec- 
tive "complete,"  would  be  interpreted  iu  a  wide  sense,  and  as  com- 
prising the  various  drawings  usually  made  iu  connection  with  the 
construction  of  a  building,  including  elevations.  The  fact  of  this  being 
the  usual  practice  would  also,  no  doubt,  have  coneiderable  weight  in 
determining  the  opinion  of  the  Court. 


"  New  Street  "  :  Dld  Lane  at  Back  of  Houses. — "  T.  W." 
writes  :  Having  submitted  plans  for  the  laying-out  of  a  piece 
of  ground  to  the  local  authority,  with  houses  fronting  on  to 
a  proposed  new  road  and  backing  on  to  an  old  street  16  ft. 
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wide,  shops  have  been  built  on  the  frout,  and  12  ft.  has  been 
given  up  for  widening — i.e.,  20  ft.  from  centre.  They  now 
insist  on  12  ft.  being  up  right  through.  I  fail  to  see  how 
they  can  enforce  this,  as  my  housea  do  not  front  on  to  this 
street. 

In  two  cases  under  sec.  98  of  the  Metropolis  Management  Amendment 
Act,  1862  (which  requires  a  new  street  to  be  40  ft.  wide),  it  was  held 
that  the  section  did  not  apply  when  new  buildings  abutted  in  the  rear 
upon  an  old  lane  less  than  -iOft.  wide  {Metropolitan  Soard  of  Works  V. 
Cox,  19  C.B.  LN.S.l  4,15.  filune  v.  Cleaver,  L.R.,  3  c,  p.  631).  It  is  time 
that  the  question  of  whether  a  "new  street  "  is  being  "  laid  out  "  is  n 
question  of  fact  for  tho  magistrates  {Taylor  v.  Metropolitan  Board  of 
Wortrs,  L.R.,  2  Q.B.,  213J,  aud  it  there  is  any  evidence  to  justify  them 
in  finding  that  such  is  the  case  the  High  Court  will  not  inquire  into  the 
sufficiency  of  such  evidence  {Rca.  v.  Shiel,  60  L.T.  [N.S.],  690).  But  it 
there  is  no  evidence  to  justify  the  finding,  the  Court  will  overrule  the 
magistrates  (H-'iV/tums  y.l'ouning,  47  c,  p.  480).  In  the  present  case, 
having  x-cgard,  to  tho  two  first-mentioned  decisions,  I  am  inclined  to 
think  that  there  is  no  evidence  which  would  justify  the  magistrates  in 
finding  that  the  owner  is  laying  out  the  old  street  at  the  back  of  his 
houses  ns  a  "  new  street." 


Bi'iLhiNi)  By-Laws:  Wall.s. — "  Stability  "  wi-ites  :  Public 
IlciiKli  Act,  1875,  Sec.  157. — Every  urban  authority  may 
make  by-laws  inter  alia.  With  respect  io  tho  Ktritclurc  of 
walls,  foundations,  roofs  and  chimneys  of  new  biiildiiiga,  for 
securing  stability  aud  the  prevention  of  fires  ;uid  for  purposes 
of  liealtli.  Model  By-laws— New  streets  and  buildings.  No.  11 
provides  thid,  every  person  who  shall  erect  a  new  bnilding  shall 
cause  such  building  to  be  enclosed  with  walls  constructed 
of  good  bricks,  &c.     Do  the  section  and  by-lavf  mean  that  a 


OcTOBKB  22,  1897.] 


AND  COUNTY  ENGINEER. 


471 


baildiuf;  muse  of  necessity  have  icalU,  foundnlioiu  ami 
chimneys  ?  Kor  instance,  do  they  prohibit  the  erection  of  an 
open  shed  with  cornigrated-iion  mof  snpported  upon  columns, 

all  the  sides  boiiijj  porfccily  open — such  a9  a  "  ropes-walk  "i" 
Til©  <tuostion  is  whether  the  '-'rectiou  is  a  "  biiiWm^  "  withni  the 
meaniofr  of  the  section  and  by-]tl^^:^.  Tbis  in  a  questiou  uf  fact  for  tlie 
nuif^strato  {Jaunt  V.  Wi)ciil  ■•\  L.T.  [N'.S.].  -37).  and  kco  reply  to 
*'  J.D.L.'a  '*  miery  at  p.  V)3  ante.  The  foUowniij,  inttr  iiJia^  have  b3en 
held  to  be  "  buiUlini^^  "  :  An  opoji  shop,  roofed  m.  canaoctinc;  the  shop 
front  with  a  newly-built  houbu  {R*<].  v.  Gregory,  3 1-.J.,  M.C,  23) ;  a 
wooden  shop  on  wheels,  with  spouts,  a  dowa  course,  iind  ii  supply  of 
pas  (fficiirrffOM  V.  Broicii,  -19  J. P.,  001)  :  n  wooden  -^hop  ret^tiiil  on  joifits, 
but  havinc  no  fastenings  or  f.r.indations  iH  mawnry,  and  inpablo  of 
beint;  lifted  from  the  ground  [Stetnit  v.  Gottrttiy,'iO  L.-/.,  CI'.,  1.)  ;  a 
Bhed  standiag  n;^aiuAt,  but  no:  fastened  to,  a  wooden  p.ilintf,  and  con- 
sisting of  .six  post-*  put  into  Ih  >  ijround,  suppirtiuij  a  tarpaulin  which 
forme*l  the  roof,  one  side  beini;  boarded  up  with  boiirds  naileil  to  the 
posts  ( 11 'u^fou  V.  Cotton,  n  L.J. ,  n.l'.,«J);  a  vicery  attached  to  a  wall 
(lioK^i  V.  Lotc!-,  L.H.,  9  Eq.,  OiG).  It  is  to  ha  observed,  however,  tluit 
these  cases  are  uol  all  precedents  for  holding  simihir  structures  to  ho 
hxn\d\nK*w\thxnthr  meaning  of  b^-laK9.  In  Itft/.v.  f?M^ory,  for  instance, 
the  structure  was  hold  to  be  a  "baildintf  within  the  mcanin>j  of  an  Act 
prohibiting  the  orectiou  of  buddings  w*ithin  a  certain  distance  from  the 
roadway;  in  Stfcent  v.  Gourtay  within  the  moanincrof  the  Metropolitan 
Bnildinc  Act,  1855;  in  Watton  v.  Cotton  within  the  Ueforin  .\ct,  19:j.'. 
Turning  to  cases  on  the  other  sitle,  wo  tlud  that  the  following  have  been 
held  not  to  be  buildings :  A  conservatory  of  wood  and  glass  built  against 
the  side  of  a  house  {Hihb^rt  v.  .ii-ton  Local  Board,  5  T.L.K.,  271) ;  teni- 
porarv'  structuros  for  storing  tools,  kc,  and  for  the  purposes  of  n  brick 
kiln  {Fielding  V.  Rhyl  Improci=me;it  Commisiioiiert,  :i  C.P.D.,  '272),  In 
this  case  it  was  held  that  if  the  by-laws  were  intended  to  ajjply  to  such 
structures  they  would  be  unreasonable  and  bad;  a  wooilen  hoiirding, 
13  ft.  to  10  ft.  high-enclosing  a  plot  of  land,  with  nprighttimbors  inside, 
and  connected  by  cross  pieces  acting  as  ties,  the  land  within  being 
used  for  preparing  wood  for  hoardings  to  bo  used  elsowhoro  {Slaughtfy 
y.  Mayor  of  Sunderland,  CO  L.J.,  M.C.,  01).  In  this  last  case  the  High 
Court  overruled  the  magistrate,  who  had  convict*;<l,  and  sjiid  that  the 
word  "  building  "in  the  by-laws  meant  somo  structure  containing  seme 
feature  contemplated  by  and  dealt  with  in  the  by-law.  This  is  per- 
haps the  case  that  helps  "us  most ;  and  apjilying  the  principle  there  laid 
down,  I  think  it  follows  that  the  by-law  docs  not  prohibit  the  erection 
of  such  a  structure  as  that  referred  to  in  the  query,  which  ajiparently 
would  not  contain  "  any  feature  ccntem])lated  by  and  dealt  with  in  the 
by-laws'*  (unless  it  he  the  roofj.  It  must  be  remembered,  however, 
that  in  a  disputed  case  the  decision  would  rest  with  the  magistrate. 


An  M.P.  Ignored  by  a  Vestry,— Mr.  J.  Bigwood,  .m.p., 
recently  compluineil  of  the  clouds  of  dust  raised  in  the  streets 
of  St.  Luke's  by  the  action  of  the  street  macliiyo  sweepers, 
and  lie  suggested  that  they  should  be  preceded  by  water 
sprinklers  to  lirst  lay  the  dust.  He  said  that  on  occasions  he 
had  "  found  the  dust  so  thick  and  given  forth  in  such  clouds 
that  it  was  impossible  to  sec  the  horse,  driver  or  m.ichine. 
This  du.st  naturally  permeats  vehicles,  tratncara  and  houses 
en  route,  and  must  be  injurious  to  health,  besides  beiug  highly 
objectionable.  For  inysself,  I  had  to  run  down  a  side  street 
and  aw.ait  a  f:ivom'able  opportunity  for  escape.  The  ham 
and  beef  shop-keeper  was  not  so  fortunate.  He  couldn't  run 
away  with  his  goods,  which  became  covered  in  an  instant 
with  filthy  foul  dust.  This  is  not  as  it  should  be."  The 
vestry  decided  to  take  no  notice  of  Mr.  Bigwood's  complaint. 

Danger   of  Typhoid    in    London.— Mr.    C.    II.    Brodie, 

F. R. I. r,. A.,  writes  as  follows  lo  lite  Times:  Whilst  the  public 
mind  is  exercised  by  the  terrible  plague  at  Maidstone  and  an 
outbreak  at  a  metropolitan  hospital,  it  is  well  to  call  public 
attention  to  the  risk  of  a  simihu-  epidemic  which  is  almost 
invited  by  the  drainage  arrangements  in  North  London.  This 
district  is  served  by  a  main  sewer  of  the  London  County 
Council,  which  takes  the  drainage  of  part  of  Kilbum,  in  the 
county  of  Middlesex,  by  means  of  branch  sowers.  In  times 
of  heavy  rainfall  the  volume  of  water  coming  down  from  the 
higher  ground  of  Ilampstcad,  &c.,  not  only  prevents  the 
Kilburn  drainage  from  passing  away,  bnt  forces  the  sewage 
from  the  main  sewer  up  the  branch  sewers  and  drains,  and 
frequently  causes  both  storm  water  and  sewage  to  rise  in  the 
basements  of  certain  houses.  This  has  happened  twice  this  year, 
and  in  the  last  great  storm  of  September  29th  the  houses 
were  flooded  with  the  storm  water  and  sewage  to  :i  depth  of 
1.5  in.  to  18  in.  Surely  this  is  a  danger  to  public  health  that 
should  not  bo  allowed  to  contiune.  The  Willesden  authorities 
state  that,  although  very  desirous  to  prevent  it,  they  are  help- 
less in  the  matter.  The  remedy  lies  with  the  London  County 
Council,  whose  main  sewers  are  of  insufficient  capacity  to 
properly  dr;ilii   the  district. 

The  Sanitary  State  of  Exmoutli.— A  correspondent  has 
addressed  the  following  letter  to  Tlie  Times  :  Will  you  allow 
me,  a  new  resident  within  the  urban  district  of  Kxmoath,  to 
call  the  attention  of  the  Local  Government  Board  and  the 
public  to  the  present  sad  state  of  Exmoutli  ?  According  to 
the  last  report  of  the  medical  officer,  quoted  recently  in  The 
Exeter  Gazette,  we  have  had  in  three  months  twenty-seven 
cases  of  typhoid,  three  of  diphtheria,  and  forty-nine  of  measels. 
I  believe  it  is  generally  admitted  that  the  drainage  is  very 
bad  and  the  sowers  are  badly  ventilated,  and  yet  the  autho- 
rities have  been  for  months,  and  arc  still,  coneidering  what  to 
do.  At  the  last  meeting  Mr.  Ley,  a  former  chairman,  a  re- 
tired medical  gentleman  of  local  note,  and,  indeed,  the  most 
public  man  in  the  town,  actually  admitted — see  report  in  The 
E.tmouth  Chronicle — that  "they  did  not  know  what  to  do  "  I 
Sorely,  sir,  if  the  authorities  admit  this,  is  it  not  time  that 
the  Local  Government  Board,  ore  too  late,  taught  them  their 
duty,  or  shall  wc  wait  till  we  get  like  unhappy  ilaidstone  be. 
fore  anything  is  done  ?  Aro  thcro  no  surveyors  of  eminence 
in  this  country  able  to  deal  with  this  question.'  In  addition 
to  tlio  abovo,  <mr  water  supply  comes  from  a  sheet  of  water 
on  the  common,  and  not  being  walled  in  or  fenced  is  liable  to 
be  polluted  by  man  or  beast.  Exraouth  must  bo  100  years 
behind  the  age. 


ARBITRATIONS  AND  AWARDS. 

On  Thursday,  the  14th  iogt.,Mr.  Acling-.Shcriff  Bartl«-tt  and 
a  spi-cial  jury  sat  at  the  Ruse  and  Crown  Hotel,  Tonbridge, 
to  assess  the  value  of  the  house  and  shojs  42  Uigh-strcet, 
claimed  by  Mrs.  Matilda  West,  which  is  required  by  the  Ton- 
bridge  Urban  District  Council  for  the  1  ''street  im- 
provements. Mr.  llohh  r  iippcared  foi  .  and  Mr. 
Bo.vall  for  the  council.  It  ajipe;ircd  thai  ..._  ^,.  ,.  was  let  on 
lease  to  Mrs.  West's  sou  :it  £20  a  year,  with  fourteen  years 
to  run,  and  the  tenant  asserted  that  he  should  bo  quite  ready 
to  i).ay  £.'50  a  year.  Evidence  for  the  claimant  was  given  by 
Mr.  li.  Wiekenden  and  Mr.  J.  M.  Richardson,  of  Tunbridge 
Wells,  who  put  the  value  resj actively  at  £407  and  £500.  On 
the  other  hand,  Mr.  G.  Langridge  aissessed  the  value  at  £250, 
including  10  per  cent,  for  com[)ulsiiry  purchasi'.  and  Mr.  A, 
L.  Eyde,  of  London,  put  the  value  at  £z'XI.  Eventually  the 
jury  fixed  the  valne  of  the  property  at  £475,  including  allow, 
ance  for  compulsory  purchase. 

Major-Genoral  Hutchinson,  on  behalf  of  the  Boitrd  of  Trade, 
sat  at  Aecriiigton,  on  Friday  as  arbitrator  between  the  Ac- 
cringlon  Corporation  and  the  Accrington  Tramways  Company, 
in  respect  of  payments  demanded  by  the  corp<jration  for  the 
repair  of  certain  portions  of  the  tramways  in  Whalley-road 
and  on  the  Market-place.  Mr.  Bradbury,  for  the  tramways 
company,  went  over  the  ground  of  complaint,  which  was  ii 
the  effect  that  the  permanent  way  had  been  scamped  h\  tl.o 
contractor,  and  in  conseiiuencethe  company  had  had  to  spend 
£15,000  on  reconstructing  the  roiid,  or  a  portion  of  it.  Nego- 
tiations had  been  going  on  between  the  corporation  and  the 
company  for  the  corporation  to  do  all  the  road  rejjairs  for  a 
specified  sum  per  year,  but  they  had  fallen  tlirongh,  owing  to 
the  action  of  the  council  in  overruling  the  recommendation  of 
their  sub-committee.  Mr.  Bradbury  said  he  only  wished 
that  the  arbitrator  had  been  sitting  to  arbitrate  on  the  amount 
to  Oc  paid  under  such  an  arrangement,  for  a  divided  road 
authority  was  very  unsatisfactory.  Tho  corporation  had 
done  the  work  without  the  company's  consent,  and  the  com- 
pany did  not  agree  to  what  had  been  done.  Hence  the  arbi- 
tration as  to  whether  the  company  should  pay  and  as  to 
whether  the  notice  was  good  in  Jiot  specifying  the  exact 
places  where  the  way  in  Whalley-road  needed  repairing. 


POLLUTION    OF    THE    RIVER    THAMES.« 

At  the  Kingston-on-Thames  Borongh  Bench,  the  mayor, 
aldermen  and  burgesses  of  the  Borongh  of  Kingston* 
on-Tliames  wero  recently  summoned  by  the  Thames  Con- 
servancy for  allowing  sow.age  matter  to  flow  from  one  of  the 
borough  sewers  into  the  Hogg's  Mill  river,  and  thence  int* 
the  Thames,  and  thus  polluting  the  same.  Mr.  \V.  S.  Bunt- 
ing, who  appeared  to  prosecute  on  behalf  of  the  Thames 
Conservancy,  explained  that  notice  to  discontinue  tho  pollu- 
tion was  served  upon  the  Kingston  Corporation  in  April  last 
year,  and  that  as  this  was  not  complied  with  a  siunmons  was 
issued,  a  sample  of  the  effluent  disclosing  the  fact  that  it  was 
highly  charged  with  nitrogenous  and  organic  matter.  He 
also  pointed  out  that  the  corporation  had  rendered  themselves 
Uable  to  a  penalty  of  £100  and  a  daily  penalty  of  £50  during 
the  continuance  of  the  pollution.  Jlr.  Drnmmond,  chief  in- 
spector of  tho  pollntion  department  of  the  Thames  Con- 
servancy, reported  having  served  the  notice,  but  said  the 
corporation  had  since  diverted  2J  miles  of  surface-water 
drains  which  formerly  went  into  the  sowers,  and  had  in- 
stituted a  system  of  night  pumping  at  the  sewage  works, 
which  had  satisfied  the  conservancy.  The  Bench,  of  whom 
live  were  members  of  tho  corporation,  imposed  a  jline  of  £1 
and  costs. 


Bacteriological  Examination  of  Drinking  Water.— Tlo 

Clinical  Heseareli  Association,  Limited,  of  I  Soutliwark. street, 
London,  S.E.,  have  issued  the  following  special  notice  to  sani- 
tary authorities,  district  councils,  water  companies,  medical 
officers  of  health,   engineers  and    others:    Thu  unfortunate 
epidemic  of  typhoid  fever  at  Maidstone  has  drawn  the  aiion- 
tion  of  sanitary  authorities  to  the  necessity  of  insi  '■'■        • 
a  periodical  examination,  both  chemical  and   bac' 
of  their  water  supply.     In  those  districts  where 
public  analyst  such  examinations  can  easily  bo  carried  out ; 
but  even  in  such  cases  an  iudepondcnt  or  coufirm.'itory  report 
is  freipiently  considered  desirable.     In  the  majority  of  in- 
stances there  is  no  expert  within  easy  reach  of  tho  authority. 
The  Clinical  Rescarcli  Association  would  t! 
to  remind  llioao  who  aro  rcspoueiblo   for  > 
public  health  that  every  form  of  analysis  I'l 
household  «ater,  milk,  Ac,  is  undertaken  in  ■ 
by  a  staff  of  first-class  experts.      The  ass<  i  n 

under  the  luttronugo  of  the  lenders  of  the  medical  pi-ofcs»iou, 
has  already  been  joined  by  more  than  2,500  mcmlwrs,  in- 
cluding a  largo  numln'r  of  important  public  bodies.  Tho  ex- 
penditure entailed  by  n  periotlical  examination  of  a  water 
supply  becomes  miMutoin  comparison  with  the  vi:  ' 
of  the  public  health,  and  should  bo  regarded  as  n    ; 

surance.     Speci;il   terms  are  given   to  public  bodii — 

tematic  ]>eriodical   exftniinationa  o(  water  frvm  springs  anil 
Other  sources  of  water  Bujiply. 
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Municipal  Work  in  Progress  and  Projected. 


We  give  below  some  particulars  of  tlio  oxtonsivo  street 
improvements  about  to  be  undertaken  by  the  London  County 
Council.  The  famous — and  infamous — Holywell-street  will 
soon  be  a  thing  of  the  past.  But  many  will  regret  the  boot- 
stalls.  As  to  the  provinces,  contractors  should  study  the 
paragraphs  in  reference  to  Bootle,  Gloucester,  Halifax,  Lin- 
coln, West  Bromwich,  York,  Ashton,  AVorcester,  Stamford 
and  other  places. 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

Tuesday's  meeting  was  conspicuous,  among  other  things 
for  some  wrangling  and  recrimination  between  the  two 
parties  into  which  the  council  is  divided.  The  trouble  arose 
ostensibly  in  connection  with  the  agreement  for  taking  over 
the  tramways,  but  it  looked  as  if  it  were  got  np  very  largely 
for  electioneering  purposes.  It  was,  however,  practically  the 
only  contentious  matter  which  arose.  It  seems  that,  accord- 
ing to  the  chairman  of  the  Parks  Committee,  the  council 
cannot  interfere  in  the  One  Tree  Hill  dispute,  as  the  spot  is 
outside  their  jurisdiction. 

The  Worlds  Department. — The  half-yearly  return  of  works 
completed  by  this  department  up  to  March  last  was  sub- 
mitted by  the  Finance  Committee,  in  accordance  with  the 
new  regulations  of  the  council.  The  return  showed  that  the 
final  estimated  cost  of  the  thirteen  works  enumerated 
amounted  to  £24,099  lis.  lOd.,  and  the  actual  cost  to  £25,563 
3s.  3d.  The  return  for  jobbing  works  executed  during  the 
same  period  showed  the  schedule  value  was  £16,758  17s.  2d. 
and  the  actual  cost  £15,869  6s.  6d.  The  complete  return 
of  ordinary  works  executed  by  tlie  department  since  its 
inception  showed  a  final  estimate  of  £459,772  Is.  3d.,  and 
an  actual  cost  of  £462,897  7s.  5d.  The  same  return,  dealing 
with  jobbing  works,  showed  a  profit  of  £3,915  12s.  7d.  on  a 
schedule  value  of  £56,176  Os.  2d.,  and  an  actual  cost  of 
£52,260  7s.  7d. 

Street  Improvements. — The  report  of  the  Improvements 
Committee  referred  to  in  our  last  issue  was  now  submitted. 
The  estimated  nett  cost  of  the  Tower  bridge  northern  ap- 
proach (Tower-hill  to  Prescot-street)  was  stated  to  be 
£216,.50O;  that  of  the  Strand  by  the  removal  of  the  Holywell- 
street  block,  £569,130;  Tottenham  Court-road  at  Bozier's- 
oourt,  £53,860;  Long-lane  and  Tabard-street,  Southwark, 
f  190,400;  Battersea  Park-road,  between  Simpson-street  and 
Home-road,  including  Christ  Church  railway  bridge,  £20,430; 
HoUoway-road,  £8,550;  and  Old-street,  St.  Luke,  £164,.500. 
The  committee  recommended  that  iliese  estimates  should  be 
passed,  and  this  was  done  without  discussion. 

The  Tramways  Lease. — The  Highways  Committee  expressed 
satisfaction  at  the  fact  that  the  pm'chase  by  the  council  of 
the  tramways  and  depots  of  the  JS'ortli  Metropolitan  and 
London  Street  Tramways  Companies,  in  the  county  of  London, 
was  completed  on  Thursday ;  and  the  North  Metropolitan 
Company  then  took  up  the  lease  provided  for  in  an  Act  passed 
during  the  recent  session.  The  leasing  company,  upon  com- 
pletion, paid  over  the  sum  of  £50,000,  to  bo  liold  by  the 
council  as  a  security  fund  during  the  term  of  the  lease,  the 
interest  being,  subject  to  certain  contingencies,  paid  to  the 
company.  The  company  also  invested  £12,500  in  approved 
securities  in  the  joint  names  of  the  council  and  the  company, 
being  the  first  annual  payment  in  respect  of  the  renewals 
fund  to  be  established  under  the  lease.  Under  the  agree- 
ment come  to  with  the  leasing  company  the  couucil  had,  the 
committee  reported,  already  received  in  respect  of  profit  on 
those  two  tramway  undertakings  since  June  24,  1S96,  a  sum 
of  £31,934.     After  some  discussion  the  report  was  adopted. 

TJie  Post  Ofice  and  Victoria-einhankmeitt  Subivay. — The 
Highways  Committee  stated  that  application  had  been  made 
by  the  Post  Office  authorities  for  the  council's  sanction  to  a 
3-in.  pipe  connection  to  tho  Victoria-embankment  subway 
from  tho  south-east  corner  of  Carmelite-street,  and  as  they  saw 
no  objection  to  what  was  proposed,  they  recommended  that 
the  consent  of  the  council  be  given  to  the  layiiig  by  tlic  Post 
Office  authorities  of  a  3-in.  pipe  connection  with  the  Victoria- 
embankment  sulnvay  upon  condition  that  tlie  work  be  carried 
out  under  the  supervision  of  the  council's  chief  engineer,  and 
that  any  damage  that  might  be  done  in  the  execution  thereof 
to  the  subway  be  made  good  to  his  satisfaction,  at  the  cost  of 
the  Post  Office  authorities.     This  was  agreed  to. 

Loral  Improvemcitts.— On  the  motion  of  Colonel  Probyn  it 
was  ngrecd  "That  it  be  referred  to  the  Improvements  Com- 
mittee to  consider  and  report  as  to  the  desirableness  of  apjjly- 
ing  to  Parliament  for  powers  to  enable  the  conncil  to  make 
further  and  better  use  of  the  iMichael  Angelo  Taylor's  Powers 
Act,  in  conjunction  with  tho  local  authority,  for  the  purpose 
of  carrying  out  minor  public  improvements,  with  a  view  to 
their  being  carried  out  by  these  powers  without  the  necessity 
of  an  Act  of  Parliament ;  and  also  as  to  altering  and  amend- 
ing clauses  of  the  Michael  Angelo  Taylor's  Powers  .\ct  so  as 
to  enable  the  conncil  or  local  authority  to  purcliasc,  within 
certain  limits  to  be  fixed,  property  on  "the  route  of  tlie  im- 
provement without  the  right  of  pre-emption  and  for  the  pur- 
pose of  recoupment  by  creating  building  sites." 

Ludgate-hill  Widening.— Sexi  week  a  report,  whicli  mus 


cause  some  astonishment  and  much  gratification  in  the  City, 
will  bo  submitted  by  the  Improvements  Committee.  Re- 
cently they  have  had  before  them  an  application  from  the 
City  Commission  of  Sewers  renewing  their  application  for  a 
contribution  towards  the  cost  of  the  widening  of  Ludgate-hill 
between  St.  Martin's-court  and  Pilgrim-street.  The  -vvidening 
of  this  portion  of  Ludgate-hill  was  being  carried  out  by  the 
commissioners  when  the  conncil  superseded  the  Metropolitan 
Board,  and  was  at  that  time  the  only  portion  of  the  widened 
thoroughfare  towards  the  cost  of  which  the  board  had  not 
contributed.  In  their  report  the  committee  state  that  upon 
a  former  occasion,  when  they  reported  upon  the  subject,  the 
cost  of  tho  improvement  was  given  to  them  by  the  commis- 
sioners as  £38,720.  In  the  commissioner's  last  letter,  how- 
over,  asking  for  a  reconsideration  of  the  subject,  the  cost  was 
put  at  £67,230  13s.  In  recommending  a  contribution  of  half 
the  nett  cost,  therefore,  they  had  decided  to  advise  that  the 
contribution  should  be  based  upon  the  smaller  amount,  and 
"  that  the  estimate  of  £19,360  to  be  submitted  by  the  Finance 
Committee  be  approved,  and  that  the  conncil  do  contribute 
on  the  usual  conditions  one-half  of  the  nett  cost  of  the  widen- 
ing of  Ludgate-hill  between  St.  Martin's-court  and  Pilgrim- 
street,  as  shown  upon  the  plan  submitted  by  the  City  Com- 
mission of  Sewei-s,  such  contributions  not  to  exceed  the  sum 
of  £19,360. 

Coroner's  Court. — It  was  suggested  by  the  Joint  Committee 
on  Coroners'  Courts  that  a  portion  of  a  site  in  Lavington- 
street,  Southwark,  should  be  purchased  for  the  erection  of  a 
coroner's  court,  subject  to  the  St.  Saviour's  Board  of  Works 
purchasing  the  adjoining  land  required  for  the  erection  of  a 
mortuary. 

Tenders. — The  Main  Drainage  Comuiitte,  recommended  the 
conncil  to  accept  the  tender  of  Mr.  A.  M.  Kemsley,  of  Great 
Wakering,  Essex,  to  remove  the  whole  of  the  refuse  obtained 
from  the  sewer  gratings  at  the  Barking  outfall,  at  a  sum  of 
£4  per  week. — The  Parks  Committee  recommended  the  in- 
vitation of  tenders  for  painting  lodges,  &c.,  at  Ea%"enscourt 
Park,  at  an  estimated  cost  of  £175. 

COURT  OF  COMMON  COUNCIL. 

This  court  held  a  meeting  on  Thiu'sday  last,  tho  Lord  Mayor 
presiding.  The  Bridge  House  Estates  Committee  brought  up 
a  report  on  the  subject  of  the  re-letting  of  premises  in  Fins- 
bury-circus,  in  consequence  of  between  eighty  and  ninety 
leases  expiring  in  1899.  At  present  a  total  sum  of  £3,400  was 
obtained  in  rent  from  this  property,  but  by  the  demolition  of 
the  buildings  and  the  letting  of  the  site  in  five  blocks  about 
£20,000  a  year  would  be  received.  A  large  and  influential 
deputation  from  the  occupants  of  the  premises,  who  were  in 
attendance,  asked  the  court  to  defer  the  consideration  of  the 
report  until  they  had  had  an  opportunity  of  laying  their 
views  before  them,  as  the  proposal  to  destro}'  the  buildings 
would  mean  ruin  to  many,  involving  as  it  wonld  the  loss  of 
their  businesses  and  the  goodwill  of  their  holdings.  It  was 
decided  to  comply  with  the  request.  The  Police  Committee 
have  been  instructed  to  confer  with  the  Court  of  Aldermen 
with  a  view  of  ascertaining  what,  if  any,  steps  could  be  taken 
to  regulate  the  passage  of  bicycles  through  tho  city,  especially 
during  the  pressure  of  traffic. 

CITY  COMMISSION  OF  SEWERS. 

The  commission  held  their  usual  fortnightly  meeting  on 
Tuesday.  It  was  unanimously  dfecided  to  instruct  the  Finance 
and  Improvement  Committee  to  consider  tho  rebuilding 
scheme  of  the  Bridge  House  Estates  Committee  with  regard 
to  London-wall,  as  now  laid  do^vn  by  the  Court  of  Common 
Council  with  a  view  to  a  widening  of  the  said  thoroughfare. 
On  the  recommendation  of  the  above  committee  of  the  com- 
mission it  was  also  decided  to  acquire  the  ground  leases  of  1, 
2,  3  and  4  Cheapside  and  51  Newgate-street,  for  the  sum  of 
£69,000.  The  court  approved  of  an  arrangement  for  the 
acquisition  of  tho  ground  required  to  widen  the  public  way 
in  front  of  121,  12!J  and  123  Fenchurch-stroet,  and  a  money 
payment  to  them  of  £4,320  in  respect  of  surplus  land  at  120. 
An  arrangement  was  also  received  for  the  acquirement  of 
extra  land  for  the  improvement  of  the  public  way  in  front  of 
89  Fleet-street,  £1,130  being  paid  for  the  freehold  interest 
and  £650  for  the  leasehold  interest. — Permission  was  ordered 
to  be  given  to  the  Central  London  Railway  Company  to  pro- 
ceed with  the  construction  of  a  staircase  at  the  corner  of 
Queen  A'ictoria-street  and  Poultry,  in  the  position  agreed  to 
by  the  commission  on  December  17,  1895,  on  condition  that 
the  hoarding,  with  which  it  would  be  necessary  to  surround 
the  works,  is  erected  and  maintained  to  the  satisfaction  of 
the  engineer.  The  Streets  Committee  were  asked  to  consider 
a  letter  from  Messrs.  Mappin  &  Webb  complaining  of  the 
serious  natnro  of  the  proposed  obstruction  to  the  corner 
windows  of  their  premises,  and  suggesting  that,  instead  of  a 
hoarding,  iron  railings  should  be  erected.  Their  windows, 
they  reminded  the  court,  represented  an  enormous  rental, 
and  they  asked  for  the  proper  protection  of  their  interests. — 
In  response  to  a  petition  from  the  inhabitants  of  Cripplegate- 
street,  authority  was  given  for  the  construction  of  a  noiseless 
pavement  in  that  thoroughfare,  at  a  cost  estimated  at  £495. — 
It  was  decided,  on  the  recommendation  of  the  Streets  Com- 


OcTOBiB  22, 1897.] 


AND   COUNTY   ENGINEER. 


473 


mittee,  to  expend  an  aiinnal  sam  of  £208  in  illuminating',  by 
electricity,  a  portion  of  MidJleaex-atrect  wliicli  lios  witliiu 
tho  City  boundary. — A  letter  was  read  from  tli<!  town  council 
of  Glasgow  thanking  tho  court  fur  ilio  vulu:iblo  assistance 
tiiey  had  afforded  tliem  liy  appointlrii;  utio  of  their  menii)ers, 
Mr.  Morton,  t^)  attend  tiio  reecrnt  inquiry  into  tiio  alh*«;cd 
inofficicncv  of  the  telephone  system.  Air.  Morton  presented 
a  report  to  tho  commission  stating  thnt  it  had  been  mentioned 
at  the  inquiry  th.at  tho  London  County  Council  had  Riven 
consent  to  tho  placinx  of  telegraph  wires  undert;round  in 
London.  Ho  was  unawaro  that  such  consent  had  been  given, 
or  that  it  could  override  the  powers  of  the  commission  in  tho 
City,  and  tlioso  of  tho  vestries  and  district  boards  in  the 
rest  of  the  metroimlitan  districts.  He  thought  it  unfortunate 
that  the  eon.soMl,  apiareiilly  given  by  the  London  County 
Council  (without  any  condition  as  to  bettcrservico  or  reduced 
price),  to  the  placing  of  telephone  wires  in  the  subways  under 
the  control  of  the  council  should  have  so  been  made  nse  of, 
against  the  best  interests  of  the  niotropolis. — On  tho  recom- 
mendation of  the  Sanitary  Committee  it  was  agreed  to  author- 
ise the  construction  across  Wanstead  Flats  of  a  road  from 
Druitt's  Comer  to  the  entrance  of  tlie  City  cemetery  at  llford, 
at  an  estimated  cost  t)f  £9~ti>.  This  improvement  will  be 
carried  out  subject  to  the  Kast  Ham  Dislriet  Council  agree- 
ing to  take  over  and  lij^ht  tlni  ro:i.l  in  jn'i-pfi  nil  v. 

VESTRIES   AND   DISTRICT   BOARDS. 

Battersea. — It  was  recently  reported  that  the  person 
who  desired  to  provide  a  hospital  in  either  Camberwell,  Lam- 
beth, or  this  parish,  had  declined  to  acceed  to  a  proposal  of 
the  vestry  to  divide  the  money  offered,  £10,000,  and  to  build 
a  hospital  in  each  district.  The  Finance  Committee  have 
been  requested  to  further  consider  tho  matter  and  again  re- 
port. 

Hackney.— It  was  recently  decided,  on  the  recommendation 
of  the  General  Purposes  Committee,  to  remove  tho  present 
circular  convenience  near  tho  town  hall  and  to  construct  one 
underground  at  the  rear  of  the  town  h.all.  Tho  estimated 
cost  is  £725.  The  chairman  of  tho  General  Purposes  Com- 
mittee intimated  that  before  long  it  was  very  probable  that 
a  similar  convenience  would  hi'  required  near  Hackney  rail- 
way station. 

Islington. — It  was  decided  at  a  meeting  of  the  vestry, 
held  last  week,  to  subscribe  £2,000  towards  the  ptirchase  of 
tho  Churchyard  Bottom  Wood,  Ilighgate,  on  condition  that 
the  balance  of  the  purchase  money,  £23,000,  is  otherwise 
eubscrihed.  It  was  decided  to  apply  to  the  Loudon  County 
Council  for  consent  to  the  sum  named  being  obtained  on  loan. 

Lambeth. — On  the  recommendation  of  the  General  Par- 
poses  Committee  the  vestry  recently  decided  to  sanction  tho 
expenditure  of  £2,362  for  the  riq)air  of  W'andsworth-road 
between  Vanxhall  Cross  and  Nine  Klms-lane,  ami  to  make  tho 
usual  application  for  power  to  borrow  the  amount  recpiired. 

MIIB  End. — The  following  tenders  for  the  execnl  ion  of  works 
of  sewerage  in  Brentridge-street.Eric-streetandBowCommon- 
laiip  were  recently  considered  by  the  vesfry  :  R.  Jackson, 
£2,460;  Killingback  &  Co.,  £2,30(j;  J.  Jackson,  £2,12S.  The 
last  named  was  accepted. 

Newinirton. — The  vestry  have  decided  to  make  an  appli- 
cation to  the  London  County  Council  for  sanction  to  a  loan  of 
£l,.50O  to  cover  the  cost  of  machinery,  <tc.,  required  for  the 
completion  of  works  in  connection  with  the  new  stabling, 
fodder  stores,  Ac,  at  the  town  depot. 

ShoreditCh. — An  extension  of  the  electric  lighting  jilnnt, 
which  is  estimated  to  cost  £6,.50O,  has  been  agreed  to  by  the 
vestry,  and  ingtrnctions  have  now  been  issued  for  the  prepara- 
tion of  plans  of  a  new  sub-station  near  Wor.ship-street. 

8t.  Martin-in-the-FieldS.  —  The  large  underground  lava- 
tories for  bui  h  BcM-s  nciMily  erected  by  the  vestry  in  Charing 
Crose-niad  were  tliruwn  open  ta  I  In' public  last  week.  The 
structural  work  has  been  carried  out  by  .Messrs.  Mowlem  & 
Co.,  of  Westminster,  and  the  fittings  hy  .Messr.s.  G.  Jennings, 
of  Lambeth.  Thi'  whole  of  the  woodwork  is  teak.  The  walls 
are  lined  with  oiialite,  supplied  by  Mr.  W.  Grilhths,  and  have 
a  very  pleasing  appearance.  Kust's  vitrified  mosaics  con- 
stitute the  Hoor  pavement ;  so  the  building  may  be  said  to  be 
lined  and  paved  with  glass.  Kvery  detail  has  been  studied 
in  order  to  make  the  lavatories  replete  with  every  modern 
appliance  and  for  the  convenience  of  the  public.  Mr.  Charles 
Mason,  the  vestry  surveyor,  is  responsible  for  the  design,  and 
the  work  has  been  carried  out  under  his  immediate  super- 
vision.    The  cost  has  been  approximately  £-1,300. 

Wandsworth.— The  district  board  have  resolved  to  ask  for 
the  support  of  the  London  County  Council  in  the  carrying 
out  of  a  scheme  for  thi' widening  of  the  West  Hill.  It  ha.s 
also  been  decided  to  apply  for  a  loan  of  £2,000  for  the  eiten- 
sion  of  another  thorouglifnre. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

West  Riding-.— Thr  foil,, Willi;  irsolntion  has  been  adopted 
by  the  council  :  "  That  the  Wfst  Riding  Law  and  Parliamen- 
tary Committee  be  authorised  to  make  re|iresentations  to  the 
i'ri\-y  Council  that  the  county  council,  while  wishing  to  avoid 


undue  interference  with  the  aspirariona  of  properly-coneti- 
tuted  arciia  to  attain  the  highest  form  of  municipal  govern- 
ment, do  not  think  it  advisable  that  the  adjoining  urban  dis- 
tricts of  Cleckheaton,  Liveraedge  and  Heckmondwike  should 
be  constituted  three  separate  muniiipalitii-s ;  and  that  the 
committee  do  take  such  steps  as  they  think  desirable  to  give 
effect  to  that  repre.ientation  ;  and  that  the  comn^n  seal  bo 
affixed  to  all  documents  in  the  matter  requiring  tho  aauie." — 
With  regard  to  tho  water  supply  of  Horsforth,  the  Sanitary 
Committee  recently  roixirteil  that  they  had  been  informed 
that  measures  were  being  taken  to  remedy  many  of  the  con- 
ditions complained  of,  and  that  tle-y  were  in  couimnnicatioa 
with  the  district  council  with  regard  to  the  remaining  stops 
necessary  to  protect  tlu-  di-trirt  fully  from  future  ilangcr. 

MUNICIPAL  CORPORATIONS. 

AShton. — Local  Government  Board  sanction  has  Ijeen  re- 
ceived to  the  borrowing  of  £7,000  for  tho  carrying  out  of 
works  of  sewerage. 

Bath, — The  Duke  of  Cambridge  visited  Bath  on  Tuesday, 
and  laid  the  memorial  stone  of  a  new  art  gallery,  and  also 
formally  opened  the  buildings  which  have  been  added  to  the 
historic  pump-room.  A  spacious  and  lofty  concert  hall  has 
been  built,  leaving  the  pum|>.room  to  be  used  solely  for  water- 
drinking  and  promenading.  From  tho  new  saloon,  which  is 
surrounded  >\ith  marble-paved  corridors,  a  balcony  can  bo 
reached  on  the  same  level  overlooking  the  principal  Roman 
bath,  the  columns  of  the  terraces  being  continued  on  the  bases 
of  the  original  Roman  pillars.  Skilfully  carved  statues  of 
Ronmn  generals  are  jilaced  at  intervals  around  three  sides  of 
the  bath.  New  vapour  baths  have  also  been  provided,  the 
total  outlay  having  been  nearly  £30,000. 

Batley.— -Vn  inquiry  was  held  on  Thursday  la.st  with  re- 
spect to  an  ajiplication  for  sanction  to  a  loan  of  £1,550  for 
the  purchase  of  New  Ing  Fiehls  for  tipping  purposes  and 
£2,04-1  for  works  of  street  improvement. 

BOOtle.  —  It  has  been  proposed  that  an  application  be  made 
to  tho  Local  Government  Board  for  sanction  to  a  loan  of 
£35,000  for  the  purposes  of  electric  lighting. 

Bournemouth. —  On  Wednesday  I  he  town  council  had 
under  consideration  tho  scheme  of  three  companies  seeking 
to  construct  tramways  throughout  the  town  and  suburbs,  pro- 
posing also  to  connect  the  neighbouring  towns  of  Poole  and 
Christchurch.  The  council  decided  almost  unanimously  to 
inform  the  promoters  that  they  would  not  recognise  any  but 
an  electric  system,  and  that  in  all  probability,  if  any  scheme 
was  adopted,  the  corporation  would  carry  out  the  work  them- 
selves. It  was  urged  that  if  there  was  any  financial  or  other 
benefit  to  be  gained  by  tramw.ays,  the  ratepayers,  and  not 
outside  speculators,  should  be  the  gainers. 

Bradford.  —  .Minutes  of  a  committee  recommending  the 
purchase  of  certain  land  in  Valley -road,  at  a  cost  of  £816, 
and  a  share  in  a  property  at  Whetlcy  Hill  for  £237,  were 
adopted  by  tho  conned  last  week.  Instructions  were  given 
to  the  city  surveyor  to  prepaio  a  plan  and  obtain  tenders  for 
the  demolition  of  a  wall  at  the  boundjiry  of  Horton  Park  and 
to  erect  a  new  wall,  with  palisading  similar  in  design  to  that 
abutting  on  Park-avenue,  to  suit  the  line  and  level  of  an 
intended  new  road;  also  to  rebuild  the  park  boundary  wall 
between  Quaker-lane  entrance  and  the  circular  alcove. 

Bury. — -\t  a  recent  meeting  the  town  council  had  a  lively 
discussion  respecting  the  amended  jilans  prepared  by  -Mr. 
R.  Neill,  and  submitted  by  a  committee,  for  the  market  pro- 
posed to  be  erected  in  Moss-lane.  Kventually,  by  a  small 
majority,  the  plans  were  adopted,  and  Mr.  Neill  was  instructed 
to  prepare  a  specification  and  quantities. 

Croydon. —  On  AVednesday  last  the  deputy  mayor.  Alder- 
man Sir  Frederick  Edridge,  performed  the  ceremony  of 
opening  a  new  arcade  connecting  High-street  with  an  im- 
portant trading  ihoronghfare,  Sarrey-streot.  The  new  erec- 
tion had  been  rendered  necesj.'iry  by  the  demolition  of  the 
old  Middle-row  to  make  way  for  the  High-street  improve- 
ments, which  are  now  all  but  completed.  X  luncheon  was 
given  in  the  evening  by  Mr.  X.  Page,  a  local  brewer,  several 
members  of  tho  eoimty  council,  the  town  clerk,  and  tho 
borough  engineer  being  present. 

Darlington. -It  is  reported  that  action  is  being  taken  to 
obtain  the  views  of  the  leading  ratepayers  and  those  who 
would  be  likely  to  require  the  electric  light  on  the  question 
of  introducing  this  system  of  lighting  into  the  town  by  the 
corporation.  The  matter  has  been  considered  at  various 
times  for  some  years,  and  the  town  cotincil  obtained  a  pix)- 
visional  order  to  supply  electricity,  but  no  action  has  hitherto 
been  taken  ii\  that  direction.  Before  cstublishiug  an  instal- 
lation it  is  desired  to  obtain  some  idea  as  to  tho  extent  of  the 
demand.  If  it  should  ho  decided  to  introduce  electric  lighting, 
gas  would  be  superseded  in  tho  main  streets  of  the  town. 
The  gasworks  are  in  tho  hamls  of  the  corporation. 

Dover. — Tho  town  was  again  left  in  darkness  on  Sanday 
by  the  failure  of  the  electric  light.  Both  the  arc  and  incan- 
descent lamps  were  extinguished,  the  failuro  being  due  to  an 
accident  in  connection  Willi  the  water  supply  at  the  works 
rendering  it  iuiposaible  lo  fill  the  boilers.  The  greatest  in- 
convenience resulted,  espeeijilly  in  some  of  the  churches. 
After  some  time  a  hose-pipe  was  attached  to  a  hydrant  near 
tho   works,  and   the  boilera   being  tilled   by   this  means,  the 
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lights  TTere    again    got  into  working  order  shortly  after    S 
o'clock. 

Gloucester, — On  Wednesday  last  the  council  unanimously 
decided  to  adopt  the  recommendation  of  a  sub-committee  for 
the  erection  of  a  refuse  destructor  and  electric  lighting  works, 
at  an  estimated  total  cost  of  £40,000. 

Halifax. — It  was  recently  decided  by  the  council  to  accejit 
the  tendiu'  of  the  Economical  Oas  Apparatus  Construction 
Company,  Limited,  to  supply  and  erect  a  carburetted  water- 
gas  plant  for  the  sum  of  £486 ;  also  the  tender  of  Messrs. 
Laing,  Wharton  &  Down,  Limited,  London,  to  supply  and 
erect  an  electric  tramway  switchboard  for  £584;  also  the 
tender  of  Messrs.  Clapham  Brothers,  Keighley,  to  supply  a 
cistern  to  the  gasworks  for  the  sum  of  £1,320.  The  council  also 
resolved  to  accept  the  tender  of  Messrs,  Bowers  Brothers,  of 
Halifax,  for  the  carrying  oat  of  certain  street  improvements 
for  the  sum  of  £1,123. — The  Improvement  Committee  have 
been  requested  to  consider  I  he  desirability  of  scheduling  the 
land  necessary  for  the  widening  of  Albert-road. — An  inquiry 
was  held  on  Tuesday  last  respecting  an  application  for  sanc- 
tion to  a  loan  of  £9,300  for  purposes  in  connection  with  the 
scheme  of  electric  traction. 

Harrogate. — A  committee  of  the  council  who  have  lately 
been  negotiating  with  the  Eaid  of  Harewood  for  the  pur- 
chase of  Harlow  Moor  have  agreed,  on  behalf  of  the  corpora- 
tion, to  the  purchase  of  the  estate  for  the  sum  of  £25,000. 

Hull.— The  Waterworks  Committee  recently  adopted  a 
report,  submitted  by  the  engineer,  recommending  the  laying 
of  new  mains  .and  connections  on  the  Aniaby-road,  Spring- 
bank,  Beverley-road  and  Holderness-road,  at  a  cost  of  £1,800. 

Kingston-on-Thames. — The  fine  new  baths  and  wash- 
houses  which  have  been  erected  by  the  corporation,  at  a  cost 
of  £6,000,  were  formally  opened  on  Wednesday  evening. 

Leamington. — The  following  tenders  have  been  accepted 
by  the  Highways  and  Improvement  Committee  :  For  the 
supply  of  800  tons  of  hand  broken-stone —  Clee  Hill  Dhu 
Stone  Company,  lis.  Id.  per  ton  ;  1,200  of  machine-hroken — 
Enderby  and  Stoney  Stanton,  8s.  3d.  per  ton;  and  2,000  tons 
"  spalls  " — Mr.  A.  .ludkins,  5s.  6d.  per  ton. 

Leeds. — The  Highways  Committee  of  the  corporation  re- 
cently had  under  consideration  a  request  that  in  the  laying 
out  of  the  tramways  in  the  immediate  vicinity  of  certain 
public  buildings  the  streets  should  be  paved  with  wood  in- 
stead of  stone  setts.  The  com]nitteo  decided  to  recommend 
that  York-street,  from  Kirkgate  to  a  point  a  short  distance 
past  St.  James's  church,  should  be  paved  with  wood. 

Lincoln. — A  Local  Government  Board  inquiry  has  been 
held  regarding  an  application  for  sanction  to  a  loan  of  £21,000 
for  electric  lighting  purposes. 

Luton. — The  town  council  recently  adopted  a  scheme,  esti- 
mated to  cost  £40,000,  for  draining  and  sewering  the  town. 
In  cojisequence  of  the  wide  difference  in  the  amounts  of  the 
tenders,  the  contractor  -to  whom  the  work  was  given  has 
withdrawn,  and  the  corporation  have  now  decided  to  under- 
take the  carrying  out  of  the  scheme  under  their  ovni  surveyor. 
This  will  mean  regular  employment  for  a  large  number  of 
men  for  about  tlu'ee  years,  and  already  si.xty  hands  h.ave  been 
put  on.  In  consequence  of  the  rapid  growth  of  the  town, 
many  improvements  have  been  necessary  during  the  last  few 
years,  but  the  rates  are  no  higher  than  when  the  borough 
was  incorporated. 

Mansfield. — The  council  recently  adopted  a  report  recom- 
mending the  purchase,  at  a  cost  of  £1 ,00' ',  of  several  cottages 
at  the  end  of  Rosemary-lane.  These  buildings  are  required 
for  tlie  purposes  of  street  improvement.  Certain  other  pro- 
perty will  .also  be  acquired  in  the  neighbourhood. 

Newport)  Mon. — A.  difficulty  hiia  arisen  in  connection  with 
the  W'entwood  scheme  of  water  siq-iply,  now  in  course  of  con- 
slraotion  for  the  corpoi-ation,  a  trench  90  ft.  deep  having  been 
filled  with  concrete,  which  has  been  pronounced  defective. 
Mr.  Baldmn  Latham,  who  was  consulteil,  recommended  that 
the  concrete  should  be  taken  out  to  the  width  of  1  yard  and 
to  t  he  depth  of  the  bottom  of  the  trench.  The  work  i.s  esti- 
mated to  involve  an  outlay  of  £20,000.  The  undertakiuK 
of  the  Newport  ^Vaterworka  Company  was  taken  over  in 
June,  18S8,  by  the  town  council. 

Northampton. — Tt  h.as  been  docideil  by  the  conncil  to 
make  an  application  for  sanction  to  a  loan  of  £2,200  in  order 
to  cover  tlir  expenses  of  jiroviding  the  parish  of  Kislingbnry 
with  water. 

Nottingham. — The  corporation  on  Saturday  purchased  the 
city  tramways,  at  a  cost  of  £80,000,  representing  a  payment 
of  £10  per  share. 

Penzanoe. — Notice  has  been  received  from  the  Local 
Go\'ernment  Board  stating  that  they  will  shortly  hohl  an  in- 
quiry into  an  application  of  tiio  council  for  sanction  to  a  loan 
of  £(1,574  for  tlie  carrying  out  of  certain  works  of  street  im- 
prcncTiients  and  for  other  purposes. 

Reading. — A  new  art  gallery,  which  has  Vieen  erected  in 
the  town  as  a  memoi'ial  of  the  late  Mr.  William  Isaac  Palmer, 
was  opened  on  Tuesday  by  Lord  llmschell.  The  gallery 
occni>ioH  a  portion  of  a  site  presented  to  the  corporation 
recently,  and  was  designed  by  Mr.  W.  llolaud  Howell. 


Rochester. — The  town  conncil  have  resolved  to  give  notice 
to  the  -whole  of  the  holders  of  allotments  in  the  vicinity  of 
the  public  waterworks  at  Strood  to  discontinue  keeping  pigs 
on  tlie  gardens  let  to  them  by  the  corporation.  The  land  was 
originally  -iiurchased  by  the  corporation  to  ensure  that  the 
water  sliould  be  kept  pure ;  but  when  it  was  let  out  in  allot- 
ments they  committed  the  "  grave  mistake,"  as  the  e.x- 
mayor  terms  it,  of  sanctioning  the  erection  of  stj'es  and  the 
keejiing  of  pigs  by  the  tenants.  One  of  the  allotment  holders, 
in  particular,  devotes  the  whole  of  his  ground  to  pork  culture, 
and  has  spent  £15  in  housing  liis  herd  of  pigs.  The  allot- 
ment holders  have  decided  to  claim  compensation  from  the 
corporation  for  the  value  of  their  pig-stj-es. 

Scarborough. — It  was  recently  decided  to  request  the 
Streets  and  Bnildings  Committee  to  report  npon  a  petition, 
submitted  by  a  number  of  boat  builders,  ship  owners  and 
others,  asking  the  council,  in  fixing  the  line  of  the  proposed 
approach  road  along  Sandside  to  the  new  marine  drive,  to 
preserve  as  far  as  possible  the  present  shipj'ards.  It  was 
stated  that  their  abolition  wotild  mean  not  only  a  loss  of 
employment  to  a  large  number  of  employers  and  their  work- 
men, but  would  also  entail  very  serious  damage  to  the  fishing 
industry  of  the  port,  as  ship  owners  and  fishing  boat  owners 
would  naturally  carry  on  their  business  in  some  other  port, 
where  repairs  and  renewals  could  be  executed.  Instructions 
-were  given  for  an  application  to  be  made  to  the  Local  Govern- 
ment Board  for  sanction  to  a  loan  of  £450  for  the  execution 
of  certain  alterations  to  buildings.  Application  is  also  to  be 
made  for  sanction  to  a  loan  of  £235  for  the  widening  of  a 
footpath,  and  another,  of  £765,  for  the  construction  of  an 
"  apron  "  to  the  sea-wall  in  the  North  Bay. 

Sheffield. — In  response  to  a  memorial  which  asked  for  the 
repair  of  South-street,  Moor,  it  -\vas  suggested  at  a  recent 
meeting  of  the  council  that  the  tram  lines  should  be  taken 
up  and  the  present  very  dangerous  and  noisy  setts  removed, 
and  replaced  by  more  suitable  material  other  than  granite. 
The  motion  was,  howevei",  lost,  and  the  matter  is  now  in  the 
hands  of  the  Highway  and  Tramwaj-  Committees.  Atten- 
tion was  drawn  to  a  second  complaint, from  the  authorities  of 
the  schoolsconnected  with  the  Holy  Trinity  chm-ch,  in  regard 
to  the  inconvenience  caused  by  the  noise  of  the  traffic  over 
the  granite  setts  in  Johnson  and  Nursery-streets.  In  this 
case  the  substitution  of  some  other  material  for  granite  was 
also  asked  for.  Replying  to  a  question, a  member  stated  that 
the  results  at  present  from  the  destructor  were  not  satis- 
factory, and  less  material  was  got  through  than  was  repre- 
sented when  the  contract  was  made.  Various  alterations  had 
lately  been  made,  and  the  contractors  hope  for  an  improve- 
ment in  the  \vorking.  It  was  decided  to  apply  to  the  Local 
Government  Board  for  sanction  to  borrow  a  sum  of  £3,894,  the 
purchase  money  of  certain  leasehold  premises  in  Nether- 
thorpe-plaee,  Netherthorpe-street  and  Meadow-street,  ac- 
quired for  the  purposes  of  street  improvement. 

Shrewsbury. — On  the  recommendation  of  a  committee,  the 
town  council  decided,  at  their  last  meeting,  to  make  an  appli- 
cation to  the  Local  Government  Board  for  sanction  to  a  loan  of 
£35,000  to  complete  the  purchase  of  the  undertaking  of  the 
Shropshire  Electric  Light  Company,  for  which  the  sum  of 
£21,.500  is  asked.  ,   "     ^  ^  ,         _^. ,. 

Stamford. — The   council    are  at    present    considering  a 

sclicme,  estimated  to  cost  about  £40,000,  for  the  drainage  of 
the  town. 

St.  Helens. — The  town  conncil  have  resolved  not  to  comply 
with  the  requests  of  the  petition  asking  the  conncil  to  re- 
consider their  decision  to  erect  refuse  destructors  in  the 
neighbourhood  of  Boundary-road. — It  has  also  been  decided 
to  apply,  at  some  future  time,  for  powers  to  order  the  con- 
version of  any  existing  closets  to  the  water-carriage  system, 
the  corporation  lo  contribute  a  proportion  of  tl\o  cost  not  ex- 
ceeding half. 

Sudbury. — On  the  recommendation  of  the  borough  sur- 
veyor, Mr.  T.  W.  A.  Hayward,  the  council  recently  decided 
to  purchase  a  steam  road-roller,  together  with  scarifier,  and 
also  to  make  an  application  for  sanction  to  a  loan  of  £1,0(3<) 
for  the  execution  of  street  improvements. 

Todmorden. — An  inquiry  has  been  held  by  the  Local  Gov- 
ernment Board  with  respect  to  an  application  of  the  council 
for  sanction  to  borrow  a  sum  of  £4,150  for  the  laying-out  of 
public  pleasnre  grounds.  Another  application  for  sanction  to 
a  loan  of  £fi,50tJ,  for  the  erection  of  a  fire  depot,  wharf  and 
stables,  has  also  been  made  the  subject  of  an  inquiry. 

West  Bromwich. — Any  application  that  may  in  future  be 
made  by  companii^s  for  provisional  orders  for  electric  lighting 
are  to  bo  opposed  by  tlic  council,  who  intend  to  obtain  powers 
themselves  to  carry  out  a  scheme,  at  an  estimated  cost  of 
£20,000. 

^  Widnes. — At  the  last  meeting  of  the  town  council  it  was 
resolved  to  erect  a  Gothic  archway  to  the  new  cemetery,  at  a 
cost  of  £500. 

Wolverhampton.-  I  >n  Monday  the  chairman  of  the  I'ublic 

Works  Ccmimittce,  Alderman  T.  V.  Jackson,  ]jerformed  the 
ceremony  of  laying  the  first  block  in  the  section  of  wood 
paving  which  is  now  being  put  down  in  Dndlej'-street.  Alder- 
man Jackson  was  presented  by  t/he  borough  surveyor,  Mr.  J. 
W.  Bradley,  with  a  silver-headed  axe,  with    carved   ebony 
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handle,  aud  bearing  au  appropriate  iusoriptioii.  Other  im- 
portant lUoroiiglifarea  in  tho  Uoroagh  are  to  be  paved  with 
wood,  including  a  portion  of  N'orth-street,  and  Stafford-street 
from  Liclifield  lo  Charles  streets.  . 

Worcester. — An  inquiry  was  held  on  Kriday  in  i-e(;ard  to 
an  upplication  of  the  council  for  sanction  to  a  loan  of  £52,000 
for  the  rarrying  ont  of  a  scheme  of  sewage  disposal. 

York.  —  In  a  report  which  tliy  Electric  Lighting  Committee 
intend  to  present  at  a  8i)eeial  meeting  of  the  town  council  on 
tho  251  h  inst.  it  is  stated  thai,  if  it  were  decided  to  adopt  tho 
electric  light,  tho  total  nambcr  of  units  which  it  is  hkely 
wonld  ho  used  annually  would  amount  to  over  90,000  at  least. 
The  committee  have  coino  to  the  conclusion  that  no  scheme 
would  be  satisfactory  thai  did  not  include  a  destructor  and 
tho  utilisation  of  tlie  heat  to  be  obtained  from  burnt  refuse. 
They  believe  that  if  tlie  corporation  undertake  the  work  and 
obtain  the  services  of  a  comi)etenl  manager  there  is  every 
prospect  of  tho  undertaking  proving  a  commercial  success, 
ftnd  of  a  satisfactory  profit  in  reduction  of  the  rates  of  the 
city  being  secured.  Tlie  council  will  therefore  be  advised  to 
accept  certain  tenders,  as  recommended  by  Prof.  Kennedy  in 
&  recent  report,  and  to  issue  instructions  for  a  loan  of  £20.0^0, 
{Orbe  obtained  for  tliu  carrying  out  of  a  !^i-lii'mo. 

URBAN   DISTRICT   COUNCILS. 

DawlJSh. — Xt  a  recent  meeting  a  communication  was  road 
from  the  Local  Government  Hoard  in  reference  to  an  applica- 
tion for  sanction  to  thi>  borrowing  of  i'70(.)  for  purposes  of 
sewerage  and  £300  for  the  erection  of  a  shelter  and  lavatory. 
The  boanl  stated  that  they  would  grant  the  borrowing  of 
£641  for  the  works  of  sewerage,  but  declined  to  allow  the 
oaii  for  the  other  proposed  work. 

Enfield. — -\t  last  week's  meeting  of  the  council  the  follow- 
ing tenders  were  received  for  the  erection  of  an  isolation 
hospital  at  World's  End:  Whiteley.  £29,755;  Dove  Brother.-i, 
£27,795;  Fairhead&  Son,  £26,720;  Kirk  &  Kandall,  £26,717  ; 
Godson  &  Son,  £26,360;  Cheshani  &  Son,  £25,.'-)01.  The 
latter  was  accepted  subject  to  certain  conditions. 

COSeley. — ^At  a  recent  special  meeting  of  the  council  it  was 
decided,  after  a  lengthy  discussion,  not  to  entertain  a  pro- 
posal suggesting  the  adoption  of  a  schetne  for  the  introduc- 
tion of  electric  lighting. 

Ham. — Sanction  was  recently  received  from  the  Local 
Government  Board  to  the  borrowing  of  a  sum  of  £5,200  for 
the  carrying  out  of  a  drainage  scheme,  but  the  contractor  for 
the  work  having  since  stated  that  he  had  ntade  a  mistake  of 
£1,(K30  in  his  tender,  thus  bringing  the  amount  up  to  over 
£6,000,  the  council  have  deferred  the  whole  matter  until  next 
year.  '•   ' 

Hipperholme.— A  tbcal  Government  Board  inquiry  was 
held  last  w  eek  into  an  application  of  the  council  for  sanction 
to  a  loan  of  £3,000  for  the  erection  of  pnblic  buildings. 

Horbury. — An  imiairy  has  been  held  by  the  Local  Govern" 
mcnt  Board  in  regard  to  an  application  for  satiction  to  a  loan 
of  £6,000  for  the  purpose  of  sewerage  and  sewage  disposal. 

Horfield. — A  letter  was  read  at  a  recent  meeting  of  the 
oonncil  stating  that  the  corporation  of  Bristol  would  be  pre- 
pared to  take  over  the  control  of  the  Ashlej-  Downt  sew.ago 
works,  as  suggested  by  the  council,  and  that  the  city  engineer 
would  make  the  necessarj'  arrangements  for  that  purpose. 

Itkley. — The  council  have  been  recommended  to  utilise 
certain  land  in  their  possession  for  the  purpose  of  pnblic 
ofiiocs  and  a  hall  lo  accommodate  about  1,500  persons.  It 
hasajso  been  suggested  that  a  free  library  and  a  museum 
shottld  be  erected  on  the  ground,  and  a  winter  garden  is  now 
being  proposed,  Tho  whole,  if  canned  out,  will  cost  about 
£10,000. 

,  Kingsthorpe.— The  council  have  decided  to  make  au  ap- 
plication to  the  Local  Government  Board  for  sanction  to  a 
loan  of  £5,G00,  iu  place  of  one  of  £5,245,  for  th»  purposes  of  a 
cemetery. 

LlandilO.— The  tender  of  Mr.  Pritcliard  Dalies,  of  Llandilo, 
Bt£2,St.5ii,  was  accepted  at  a  recent  special  meeting  of  the 
district  council  for  the  carrying  ont  of  the  Llandyfan  scheme 
of  wat<'r  supply  tor  the  town.  There  were  twenty  other 
tenders. 

Mablethorpe. — .\t  the  last  monthly  meeting  of  the  oonncil 
plane  ami  estimates  I'lU-  the  <'onstrnotiou  of  tho  proposed  pro- 
menade, caV)-8tand,  ami  other  accommotlation.  were  ap])roved, 
and  the  surveyor  instructed  to  prepare  seetion  plans  and 
i|ieciticiitions  for  submission  to  persons  interested  in  or 
affected  by  tho  works.  .Several  members  of  tho  council  con- 
tended that  it  wonld  be  a  much  wiser  jjrocedure  to  spend  the 
£1,100,  tho  ostimateil  cost  of  the  promi-nade,  iu  tho  improve- 
ment of  the  footpaths,  but  (he  mujority  were  of  the  opinion 
that  in  the  cnae  of  the  foot|)athH  it  u'ns  orilv  necessnvv  to 
effect  improvement  by  degrees. 

Maidstone. — An  ordiTiary  fortnightly  meeting  of  the 
council  was  held  on  Wednesday,  when  the  following  resohi- 
lion  ^^:^i  adopted  :  "Thai  iu  the  opinion  of  this  council  imr 
present  system  of  aewer  ventilatioi.  is  unsaiisfaeiory  ami 
dougei'oiia  to  health,  and  therefore  instructs  the  drainage 
pouuuittee  to  consider  and  report  on  other  ami  bettor  methods 
oi  Ventihttiou  at  the  earliest  ,poaeihle  date,  and  hereby  em- 


powers the  committee  to  consalt  eanitar}'  engineers  aud  other 
local  authorities  for  that  purpose."  Attention  was  called  to 
the  fact  that  there  were  a  number  of  bouses  iu  the  town 
having  no  proper  flushing  arrangements,  aud  moved  tlial  a 
house-to-house  inipiiry  be  made  iu  the  matter,  and  that  the 
Drainage  Committee  be  asked  to  take  the  subject  iu  haml. 

Northwich.— Colonel  Blacko,  inspector  of  the  Local  Govern- 
ment Board,  held  .an  iiH|uiry  last  week  respecting  an  applica- 
tion for  .sanction  to  a  loan  of  £2,2.'tO  for  the  construction  of 
roads.     There  wnsno opposition. 

Reddish. — .'sanction  has  been  receiveil  from  the  Looal 
Government  Board  to  a  loan  of  £2,150  for  the  eiecution  of 
street  improvements,  and  one  of  £.100  ffir  the  purposes  of 
improvements  iu  the  recreation  gronnds. 

Ripiey.  —  Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  of  £450  for  the  caiTving  out  of  certain  street 
improvemonts. — A  communication  from  tho  Bclijer  Rural 
District  Council,  relative  to  the  moans  available  for  the  sup- 
ply of  water  in  their  district,  has  been  referred  to  the  Water 
and  Sanitary  Committee  for  consideration. 

Sllipley. — The  district  council  is  about  to  ap]dy  for  sanction 

to  a  loan  of  £2, .500  for  the  purpose  of  a  water  supply. 

Stnethwick. — The  ]>roposal  of  the  district  conncil  to  estab- 
lish destructor  works  at  Kolfe-street  is  receiviuR  considerable 
opposition  from  the  manufacturera  and  shopkeepers  in  that 
locality.  The  erection  of  such  works  in  the  centre  of  the 
town  is  generally  regarded  aa  very  indiscreet.  In  the  first 
place,  it  is  thought  that  the  health  of  the  inhabitants  will  be 
endangered  by  the  unwholesome  atmosphere  which  must 
necessarily  be  the  result  of  the  destruction  of  refuse,  Ac, 
and,  in  the  second  place,  the  value  of  the  property  in  the 
vicinity  will  greatly  depreciate. 

Soiith  Hornsey. — Local  Government   Board   sanction   has 

been  received  lo  a  loan  of  £1,500  for  the  purposes  of  street 
improvements. 

St.  Anne's. — It  is  reported  that  the  construeiionof  the  new 
esplanade  in  this  town  is  new  rapidly  appro;u;hing  comple- 
tion, the  work  having  been  in  progress  since  January  laat. 
Prior  to  the  commencement  of  the  work  there  w:is  opposition 
from  the  residents  on  the  front,  but  now  that  the  work  is 
completed  it  is  found  that  the  mounds,  &c.,  do  not  interfere 
with  the  outlook  from  the  houses  on  the  front,  aa  wns  at  one 
time  feared.  The  old  narrow  promenade  baa  been  consider- 
ably widened,  and  along  the  whole  length  rockery  has  been 
placed  to  a  lieijiht  of  about  oft.  On  the  inner  side  of  the 
rockery  earth  has  been  banked  up  and  trees  planted.  Lawns 
intervene  lietween  these  and  the  roadway,  and  they  are  to  be 
used  for  tennis  and  children's  playgrounds.  Shelters,  foun- 
tains and  a  handsome  band-stand  have  been  built,  and  the 
work  li:is  entirely  altered  the  appearance  of  the  front. 

Surbiton. — It  has  been  decided  by  the  council  to  make  an 
application  for  sanction  to  borrow  a  sum  of  £6,000  for  the 
pur))oses  of  erecting  new  public  bnildings. 

Uckfield. — Three  schemes  of  drainage  .submitted  by  the 
surveyor,  Mr.  Thompson,  were  recently  considered  by  a  com- 
mittee, and  it  was  ultimately  decided  to  recommend  the 
adoption  of  one  proposing  an  expenditure  of  £542.  The 
scheme  provides  for  the  drainage  of  a  portion  of  the  town 
which  is  at  present  withont  a  system  of  sewers.  Application 
will  shortly  be  made  to  the  Local  Governmonf  Ho:>rl  Tt 
sanction  to  boiTow  the  necessary  money. 

Watford. — At  their  last  meeting  the  council  decided  to 
make  an  apiilication  for  sanction  to  a  loan  of  £21,000  for  the 
purposes  of  electric  lighting.  It  was  also  decided  to  decline 
the  offer  of  a  comi)nnr  to  take  over  the  conncil's  provisional 
order. 

Wlliokham. — Colonel  .V,  .1.  Ilepper  recently  held  an  inquiry, 
on  behalf  of  the  Local  Government  Board,  respecting  the 
council'.s  application  for  sanction  to  a  loan  of  £9.1  IS  for  the 
execution  of  a  scheme  for  the  sewerage  of  Whickham  and 
Dnnston  and  the  carrying  out  of  various  street  improvements. 

RURAL   DISTRICT  COUNCILS. 

Bromsgrowe.— .Vt  a  recent  meetin;;of  the  council  it  was 
stated  tliat  the  Birmingham  Corporation  had  commenced  iha 
construction  of  a  reservoir  at  Kiankley,  ami  had  asked  for 
permission  to  divert  ono  or  two  rouda  or  paths  anil  to  stop 
others.  They  were  to  have  a  parish  meeting,  at  which  the 
engineer  w;is  to  attend  to  I'xplnin  the  pro|iosals  of  the  cor- 
poratiim,  and  they  wished  to  have  the  su|>port  of  (he  dixtrict 
council.  Tho  ehairnmn  suggested  the  proper  course  would 
be  for  tho  parish  meeting  to  make  any  reproaental ionx  they 
thought  proper  to  the  district  council,  aud  a  hope  wns  hold 
out  that  the  council  would  render  what  nssistance  was  within 
their  power. 

Cliard.— The  council  recently  had  under  consideration  a 
letter  from  Combe  St .  Nicholas  Turisli  Council  in  reference  to  tho 
proposed  scheme  of  the  l'or|KnalioJi  of  Chanl  for  taking  water 
from  Knight',-)  shut e.  The  communication  stated  that  it  moat 
seriously  threatened  the  Comlie  >illiiKe  supply,  and  if  carried 
out  wiMild  be  highly  prejudicial  to  ihe  interests  of  (he  land- 
owners (for  irrigation  purpo.se4i),  as  well  as  (o  many  otiierd. 
After  a  shmi  di.scussieu  the  further  consideration  of  tho  sub. 
jtii^t  was  adjouruod. 
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SculCOateS. — At  a  recent  meeting  of  the  council  tlie  ques- 
tion of  the  North  Ferriby  waterworks  was  discussed  and  a 
contract  entered  into  with  Mr.  F.  Hall  for  the  tank,  &c.,  at  a 
price  of  £398 ;  Messrs.  Villiers  &  Co.,  pump  and  machinery, 
£749;  and  Messrs.  Bell,  pipe  laying,  £749. 

Wrexham, —  At  their  last  meeting  the  district  council 
opened  ten  tenders  sent  in  for  carrying  out  the  Rnabon  drain- 
age works,  there  being  a  discrepancy  of  nearly  £2,000  be- 
tween the  highest  (which  had  no  name  attached)  and  the 
lowest,  which  was  that  of  Mr.  George  Law,  of  Kidderminster. 
This,  however,  was  so  much  higher  than  the  estimate  of  the 
engineer  (Mr.  E.  R.  Martin,  of  Stourbridge)  that  the  council 
under  the  circnmstances  declined  to  adopt  any  of  the  tenders 
at  present.  They  appointed,  however,  Mr.  T.  K.  W.  Saint,  of 
Tai  Clawdd,  as  clerk  of  works  for  the  scheme. 


GLASGOW  CENTRAL  FIHE  STATION. 

A  deputation  from  the  C41asgow  Corporation  recently  visited 
Liverpool,  says  The  Glasgoir  Eveni}ig  Times,  in  order  to  inspect 
the  new  fire-police  station  in  Hatton-garden.  Among  those 
forming  the  deputation  were  Bailie  Cleland,  .t.p.,  chairman 
of  the  Fire  Brigade  Committee,  and  Mr.  A.  B.  Macdonald, 
city  engineer  and  architect.  The  deputation  were  courteously 
received  by  Councillor  Maxwell,  chairman  of  the  Fire  Brigade 
Sub-Committee  of  the  Watch  Committee  ;  Captain  N.  Bower, 
head  constable;  Mr.  Dunning,  deputy  chief  constable;  and 
Superintendent  Willis,  chief  of  the  Liverpool  Corp  jration  fire 
brigade.  The  plans  of  the  building  were  submitted  and  every 
information  was  placed  at  the  disposal  of  the  deputation.  The 
Glasgow  Corporation,  it  may  be  stated,  intend  to  erect  a  new 
fire  station,  the  cost  of  the  ground  being  about  £20,000,  while 
that  of  the  buildings  is  estimated  at  between  £60,000  and 
£70,000.  The  deputation  has  visited  Belfast  and  other  go- 
ahead  towns  to  see  what  is  doing  there  in  the  methods  of  tire 
extinguishing.  The  deputation  proceeded  to  the  new  build- 
ings in  Hatton-garden  and  made  a-minute  inspection  of  the 
arrangements  there,  which  are  now  almost  approaching  com- 
pletion. The  tower  for  hanging  the  hose  interested  them 
much.  This  building,  which  dominates  the  city  to  a  large 
extent,  is  about  100  ft.  high.  At  the  conclusion  of  the  visit 
the  deputation  proceeded  to  Birmingham.  They  declined  to 
be  drawn  into  any  discnssion  as  to  the  superior  claims  of 
Liverpool  to  rank  over  Glasgow,  or  vice  versfi.  The  chemical 
fire' engine  in  Hatton-garden — the  only  engine  of  its  kind  in 
Great  Britain — came  in  for  special  attention.  The  Glasgow 
representatives  heai-d  with  interest  the  fact  that  the  Watch 
Committee  are  so  well  pleased  with  the  results  attained  by  the 
Chicago  chemical  fire  engine  that  they  have  ordered  two  more 
similar  scientific  extinguishers. 


STORM  FLOODS  fNJORTH  LONDON. 

A  conference  of  representatives  from  the  various  North 
London  local  governing  bodies  was  held  on  the  14th  inst.,  on 
the  initiative  of  the  Hackney  Vestry,  at  the  Hackney  Town 
Hall.  Mr.  J.  W.  Whiter  presided,  and  after  a  considerable 
discussion  the  following  resolution,  moved  by  Mr.  J.  Bethel! 
Holmes,  and  seconded  by  Mr.  Wright,  chairman  of  the 
Hornsey  District  Council,  was  adopted  :  "  That  in  consequence 
of  the  insuflBcient  capacity  of  the  northern  high-level  sewer 
to  carry  off  storm  waters,  very  serious  damage  to  property 
and  injury  to  health  has  been  caused  in  the  Hackney,  Stoke 
Newing.ton,  South  Hornsey,  Islington,  and  other  northern 
districts,  the  flood  waters  having  reached  many  rooms  occu- 
pied and  used  as  living  and  sleeping  rooms,  and  many  poor 
ratepayers  and  tradesmen  having  suffered  serious  loss  by 
damage  to  furniture,  stored  goods,  provisions,  &c.,  as  evidence 
by  the  complaints  received  and  by  the  extracts  from  letters 
appended  hereto.  The  flood  waters  have  also  left  behind  a 
thick  coating  of  sewage  mud,  over  and  under  the  floors,  and 
places  used  for  storage ;  thns  seriously  endangering  the 
health  of  occupants  of  houses  and  shops.  That  this  conference 
is  of  opinion  that  the  additional  works  recommended  as  a 
remedy  in  the  report,  dated  19th  February,  1891,  by  Sir 
Benjamine  Baker  and  the  engineer  ot  the  London  County 
Council,  should  be  proceeded  with  without  further  delay; 
also  that  all  minor  works  which  \vould  tend  to  lessen  local 
floodings  and  improve  the  flow  of  the  high-level  sewer  should 
be  at  once  carried  out."  It  was  also  agreed  that  this  resolu- 
tion should  form  the  subject  of  a  memorial  to  be  addressed 
to  the  London  County  Council,  with  a  request  for  permission 
to  wait  on  the  Main  Drainage  Committee  in  furtherance  of 
the  objects  of  the  memorial. 


DOCK  IMPROVEMENTS  AT  LIVERPOOL. 

A  GIGANTIC  SCHEME. 
At  the  UBOal  meeting  of  the  Mersey  Docks  and  Harbour 
Board,  on  Thursday,  the  14th  inst.,  the  Works  Committee 
submitted  an  extensive  scheme  of  dock  extension,  concerning 
which  rumours,  more  or  less  incorrect,  had  been  current  some 
days  previous.  The  committee  stated  that  they  had  for  some 
time  been  considering  the  question  of  improving  the  central 
docks  on  the  Liverpool  side  of  the  river,  with  a  view  to  por. 


viding  iucreased  accommodation  for  vessels  of  the  largest 
class  frequenting  the  port,  and  they  had  resolved  to  recom- 
mend for  approval  a  scheme  of  the  engineer,  escimated  to 
involve  an  expenditure  of  £3,316,000.  The  scheme  proposes, 
on  the  south  end,  to  construct  four  branch  docks,  two  on  the 
west  side  of  the  Queen's  and  two  on  the  west  side  of  the 
Wapping  docks,  flanked  with  double-storey  sheds,  and  to 
deepen  and  widen  tliose  docks  and  the  connecting  passages. 
There  is  to  be  a  630-ft.  graving  dock  on  the  site  cf  the  present 
Queen's  half-tide  dock  and  a  620-f t.  graving  dock  on  the  site  of 
the  present  Brnnswick  graving  dock.  The  Coburg,  Brunswick 
and  Union  docks  are  to  be  deepened  aud  otherwise  \)rought 
up  to  present  retjnirenients.  Tlie  improvements  at  the  north 
end  include  the  construction  of  a  branch  dock  on  part  of  the 
site  of  the  Sandon  graving  docks,  flanked  with  double-storey 
sheds.  There  is  to  be  a  graving  dock  1,000  ft.  long  and  90  ft. 
wide  near  the  Hnskisson  dock.  Part  of  the  Sandon  dock  is 
to  be  converted  into  a  deep  branch  dock,  and  the  Huskisson 
branch  docks  Nos.  1  and  2  are  to  be  improved  and  deepened. 
Mr.  J.  W.  Hughes,  chairman  of  the  Works  Committee,  in 
moving  that  the  recommendations  be  deferred  till  next  week, 
in  accordance  with  standing  orders,  said  that  some  members 
considered  they  were  not  going  far  enough,  while  others 
thought  tliey  were  going  too  far.  In  his  opinion  they  had  hit 
upon  the  happy  mean.  The  outcome  of  the  scheme  was  that 
provision  would  be  made  for  a  very  large  number  of  vessels 
of  800  ft.  long,  for  a  number  of  vessels  over  900  ft.  long,  and, 
roughly,  about  250,000  square  yards  of  shed  floor.  It  also 
provided  three  excellent  new  graving  docks,  and  a  new 
entrance  was  made  into  the  southern  system.  Mr.  Glynn,  in 
seconding,  said  that  they  were  not  modernising  the  docks  on 
specnlation,  but  were  providing  for  trade  that  was  knocking 
at  their  very  door.  The  motion  was  adopted.  The  south  end 
docks,  which  are  to  be  brought  up  to  date,  were  constructed 
from  eighty  to  100  years  ago,  and  when  the  Wapping  and 
Brunswick  docks  were  constructed  a  vessel  of  150  ft.  was 
looked  upon  as  a  big  ship. 


Ml".  James  G.  R.  Baxter,  of  the  borough  engineer  aud  sur- 
veyor's ollice,  Rochdale,  and  formerly  of  Carlisle,  Barry  and 
Grimsby,  left  Rochdale  on  Saturday  prior  to  setting  sail  for 
Rangoon,  where  he  has  accepted  an  important  position  with 
a  Large  firm  of  contractors.  On  Friday  evening  Mr.  Baxter 
was  entertained  to  supper  by  a  large  number  of  friends  in 
Rochdale,  at  which  the  heartiest  wishes  were  expressed  for 
his  future  success.  Mr.  Baxter  sets  sail  from  Liverpool  by 
the  s.s.  Rangoon  on  the  29tli  inst. 

In  our  report  last  week  of  the  result  of  the  competition  for 
the  Brighton  Town  Council's  proposed  dwellings  for  the 
woi'king  classes  in  Elm-grove  and  Lewes-road  we  omitted  to 
state  that  when  the  envelopes  containing  the  names  of  tha 
authors  of  the  plans  were  opened  it  was  found  that  the  first 
prize  plans  were  the  joint  work  of  Mr.  T.  Garrett,  of  Ship- 
street,  and  Mr.  W.  C.  F.  Gillam,  ot  162,  North-street.  The 
authors  of  other  plans  mentioned  were  "  O.K.,"  Mr.  T. 
Herbert  Buckwell,  North-street  Colonade ;  "  Minimnm  and 
Maximum,"  Mr.  E.  Birch  and  Mr.  W.  J.  Eade,  25  Dyke-road 
Drive,  assistants  in  the  surveyor's  office;  "Pax,"  Mr.  C.  Nye, 
Duke-street,  Brighton. 

The  Sanitary  Committee  of  the  Bristol  City  Council  re- 
cently invited  applications  from  engineers  of  experience  in 
carrying  out  municipal  works  for  the  vacant  office  of  assistant 
engineer  and  surveyor,  at  a  salary  of  £250  per  annum,  rising 
by  annual  increments  of  £10  to  £300.  Seventy-four  gentle- 
men applied,  and  at  a  meeting  of  the  committee  on  the  14th 
inst.  the  following  were  interviewed  :  Messrs.  E.  Probisher, 
Leicester;  L.  P.  Marshall,  Norwich;  C.  G.  May,  Norwich;  T. 
L.  Perkins,  Bristol;  H.  W.  Harding,  Bristol;  A.  W.  Metcalfe, 
Bristol ;  L.  Wigan,  Bristol ;  and  W.  J.  Steele,  Tottenham. 
After  the  interview  the  committee  resolved  to  recommend  tha 
appointment  of  Mr.  W.  J.  Steele,  and  this  was  eventually 
confirmed  by  the  city  council.  Mr.  W.  J.  Steele  was  articled 
in  1884  to  Mr.  J.  W.  Brown,  borough  engineer  of  West 
Hartlepool,  and  served  as  assistant  till  1891,  when  he  was 
appointed  deputy  borough  engineer  and  surveyor.  He  held 
this  post  for  five  j'ears,  when  he  obtained  his  present  position 
as  assistant  surveyor  and  water  engineer  to  the  Tottenham 
Urban  District  Council. 

Business  Announcements. — We  are  informed  that  Messrs. 
Thomas  Richardson  &  Sons,  Limited,  of  Hartlepool,  who  ara 
working  in  conjunction  with  Messrs.  Brown,  Boveri  &  Co., 
the  well-known  electrical  power  engineers  of  Baden,  have 
appointed  Messrs.  Geipel  &  Lange,  of  68  Victoria-street, 
Westminster,  London,  S.W.,  as  their  London  representatives. 
Messrs.  Richardson's  installation  at  Hartlepool  is  creating 
great  interest  in  industrial  circles,  and  we  understand  the 
firm  has  booked  a  large  number  of  orders  for  Polyphase  elec- 
tric machinery. — The  Safety  Tread  Syndicate,  Limited,  of  16 
Barliican,  London,  E.C.,  ha%'e  purchased  the  business  of  the 
Positive  Nut- Lock  Washer  Syndicate.  It  is  claimed  by  the 
makers  to  be  the  only  absolutely  reliable  nut-lock  washer  on 
the  market,  and  therefore  especially  deserving  the  attention 
of  railway  companies,  engineers,  carriage  builders,  cycle 
makers  and  others. — The  directors  of  the  London  and  Lan- 
cashire Fire  Insurance  Company  have  declared  an  interim 
dividend  of  4s.  per  share  (against  3s.  per  share  last  year)  pay- 
able on  the  3rd  November,  1897. 
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Personal. 


((r.  James  Herbert  Morris  vrai  last  week  appointed  borough 
surveyor  of  Godalming,  at  a  salary  of  £200  per  annum. 

Mr.  M.  D.  Price  has  been  appointed  assistant  snrveyor  ami 
sanitary  inspector  to  the  Festiniog  I'rhan  District  Coniiuil. 

Mr.  Thomas  William  Nichuls  ha.s  liocn  appainlod  surveyor 
and  sanitary  inspector  to  tho  Mothley  Urljan  District  Council. 

At  a  I'eoent  mooting  the  Uttoxoter  Rural  District  Council 
appointed  Mr.  S.  Preston  to  tho  vaciaut  post  of  road  snrveyor. 

Mr.  John  Robinson  has  been  appointed  snrveyor  to  the 
Darlington  Rural  District  Council,  at  a  salary  of  £130  per 
annum. 

Mr.  Vf.  E.  A.  Williams,  clerk  and  surveyor  to  the  Festiniog 
Urban  District  Council,  has  had  his  salary  increased  to  £330 
per  annum. 

Mr.  F.  C.  Cook,  of  the  town  surveyor's  office.  Hove,  has 
been  appointed  assistant  surveyor  to  the  Nuneaton  and 
Chilvers  Coton  Oban  District  Conncil. 

Mr.  Frank  J.  Lobley  has  been  appointed  to  tho  vacancy  in 
the  Aberdeen  borough  surveyor's  office.  Jlr.  Lobley  was 
formerly  in  the  office  of  the  cily  engineer,  Norwich. 

Huddersfield  Town  Council  have  been  recommended  to 
advertise  for  a  borough  surveyor.  The  Finance  Committee 
suggest  that  tho  salary  should  commence  at  £500  per  annum. 

Mr.  Charles  Mathow,  a.m.i.c.k.,  on  the  llth  inst.  took  over 
the  duties  of  borough  engineer  and  surveyor  of  Bydc,  having 
beennppointcd,outof  eighty-six  applicants,  a  month  previously. 

At  a  meeting  of  tho  Midlothian  Connty  Council  last  week 
Mr.  George  Eobb,  surveyor  to  tlie  Subnrliun  District  Com- 
mittee of  the  council,  was  appointed  county  road  surveyor. 
There  were  fifty  applications  for  the  post. 

Mr.  Sokolowski,  wlio  has  lately  been  temporarily  employed 
by  the  Mile  End  Vestry  in  connection  with  works  of  drainage, 
was  at  a  recent  meeting  appointed  to  the  position  of  assistant 
in  the  surveyor's  office  during  the  pleasure  of  the  vestry. 

List  week,  at  a  meeting  of  the  Marylebone  Vestry,  a  letter 
was  received  from  Mr.  H.  Tomkins,  the  surveyor,  resigning 
his  position  on  account  of  bad  health,  after  having  held  it  for 
twenty-three  and  a  half  years.  It  was  agreed  to  accept  the 
same. 

Messrs,  Hans  Price  &  Woolcr,  of  Weston-au)ier-Mare,  have 
been  instructed  by  a  committee  of  the  Urban  District  Council 
of  Weston-super-Mare  to  prepare  plans  for  dwellings,  shops 
and  alterations  to  the  market  house,  at  a  cost  not  to  e.xceed 
£3,500. 

Mr.  E.  E.  J.  Anderson,  assistant  gas  manager  at  Maryhill 
Glasgow,  has  sectired  the  appointment  of  gas  and  water 
manager  to  the  corporation  of  Ripon.  A  salary  of  £100  per 
annum  is  given,  together  with  house,  rent,  rates,  coal,  gas  and 
water  free. 

Having  carefully  considered  the  qualifications  of  three 
selected  candidates  for  tho  vacant  post  of  surveyor,  a  com- 
mittee of  the  Leek  Rural  District  Council  recently  decided  to 
recommend  the  appointment  of  Mr.  Vf.  B.  Chancellor,  of 
Dartford,  Kent. 

Mr.  H.  Percy  Boulnois,  m.i.c.e.,  has  been  appointed  con- 
sulting engineer  to  advise  the  district  councils  of  Waterloo- 
with-Scaforth  and  Great  Crosby  upon  the  construction  of 
tramways,  for  which  powers  are  to  be  obtained  in  the  next 
session  of  Parliament. 

Mr.  William  Arnot,  who  has  been  engineer  to  the  Glasgow 
Corporation  Electric  Lighting  Department  since  its  inception, 
six  years  ago,  has  intimated  his  resignation.  It  is  understood 
that  this  step  has  been  prompted  by  the  recent  discussion  on 
the  electrical  affairs  of  the  city. 

Birmingham  City  Council  have  decided  to  invite  designs, 
in  a  limited  competion,  for  the  erection  of  a  new  lunatic 
asylum  at  Rnbery.  At  a  recent  meeting  the  council  declined 
to  adopt  a  report  recommending  the  appointment  of  Messrs. 
Martin  &  Chamberlain  as  the  architects  for  the  building. 

The  Art  Gallery  Committee  of  the  Bury  Corporation  re- 
ceived thirty-three  applications  for  the  conditions  of  the 
gallery  eoni|jetition,  and  have  received  a  total  of  twenty-three 
designs;  these  have  been  hung  for  exhibition  in  the  town 
hall.  Mr.  R.  Knill  Freeman,  k.r.i.b.a.,  of  Bolton,  has  been 
appointed  as  assessor. 

In  speaking  of  the  resignation  of  Mr.  Nelson  1".  Dennis, 
surveyor  to  the  Cowes  Urban  District  Conncil,  an  Islo  of 
Wight  JDurnal  states  that  very  deep  regret  is  being  expressed 
at  his  departure,  and  thinks  that  the  people  of  Aldershot,  to 
which  town  he  has  been  appointed,  gain  a  thoroughly  com- 
petent official,  while  tho  inhabitants  of  Cowes  sustain  an 
equal  loss. 

It  is  reported  that  as  a  result  of  the  reconi.  discussions  at 
the  Glasgow  Town  Council  over  tho  question  of  the  supply  of 
electricity  for  lighting  and  tramway  traction  and  tho  decision 
of  the  council  practically  creating  two  electrical  depnrtmouts, 
Mr,  William  Arnott,  the  electrical  engineer,  has  sent  in  bis 


resignation.      It  it  understood  that  he  intends  to  commence 
business  as  a  consulting  electrical  engineer. 

Mr.  Knight,  surveyor  to  the  Mile  End  Vestry,  was  recently 
in  Canada  and  attending  the  meetings  of  the  British  Associa- 
tion at  Toronto.  A  London  evening  paper  relates  that  when 
leaving  for  Montreal  he  asked  the  book-koeiwr  for  his  bill, 
whereupon  that  functionary  turned  to  tho  account  and  then 
immediately  announced,  to  tho  surprise  of  the  traveller,  that 
the  bill  had  been  settled  by  the  corporation. 

Mr.  William  II.  Maxwell,  assistant  engineer  ami  surveyor 
to  the  Lcyton  Urban  District  Council,  was  one  of  four  candi- 
dates recently  seli'cted  from  about  eighty  applicants  for  tho 
post  of  borough  engineer  to  the-  corpcnalion  of  Godalmiug, 
Surrey.  We  umicratand,  howi;ver,  that  subsi;quent  to  an 
interview  with  the  sanitary  and  drainage  committee  of  his 
council  Mr.  JIaiwell  withdrew  his  candidature. 

The  vacant  post  of  surveyor  to  the  Fleetwood  Urban  Dis- 
trict Council,  which  was  recently  filled  by  Mr.  Robert  T. 
Hayes,  chief  assistant  borough  engineer  of  Rawtenstall,  was 
cansed  by  the  division  of  the  offices  of  surveyor  and  inspector 
of  nuisances,  previously  held  by  Mr.  M.  S.  Ganlter.  Arrange- 
ments, however,  have  been  made  by  which  Mr.  Ganlter  will 
still  retain  the  latter  appointment  on  new  terms. 

Mr.  Hawtayne  has  been  engaged  by  tho  Lowestoft  Town 
Council  to  !ict  as  consulting  electrical  engineer  in  connection 
with  certain  works  which  they  propose  to  carry  out.  The 
appointment  has  been  made  on  the  understanding  that  tho 
conncil  are  not  bound  to  retain  him  as  engineer  for  the  works; 
but  in  the  event  of  his  being  engaged  he  would  be  remuucr- 
atod  at  the  rate  of  31  per  cent,  on  the  capital  cost. 

The  Streets  Committee  of  the  Darlington  Town  Council 
having  consiilored  tho  plans  sent  in  for  carrying  out  the  High- 
row  improvement,  come  to  the  decision  that  the  plan  marked 
"  Labor  Omnia  Vincit "  was  the  best  scheme  submitted. 
The  report  and  recommendation  were  adopted  by  the  town 
council  at  their  last  meeting,  and  on  opening  the  nccomp.iny- 
ing  envelope  the  author  proved  to  be  Mr.  A.  W.  Roberts,  9 
St.  John's-erescent,  Darlington. 

At  a  meeting  of  the  A.xbridge  Rural  District  Conncil,  held 
last  Friday,  the  following  motion  was  adopted  :  "  That  so 
much  has  oci^urrcd  lately  to  intensify  the  fact  that  the  size 
of  tho  district  is  too  large  to  enable  the  roads  to  be  superin- 
tended by  one  road  surveyor,  that  notice  be  given  to  termi- 
nate the  existing  agreement  with  Mr.  Thomas  Smith,  with  a 
view  to  the  district  and  the  work  being  divided  between  two 
road  surveyors."  Mr.  .Smith  will  receive  six  months'  notice 
from  Clu'istmas  next. 

The  death  took  place  on  Friday  lust  of  Mr.  Joseph  Fetch, 
the  lata  borough  surveyor  of  Scarborough,  at  tho  age  of 
seventy-six.  He  entered  the  employ  of  the  corporation, 
from  which  lie  retired  in  February  last,  thirty. five  years  ago. 
His  first  position  was  clerk  of  the  works,  but  after  the  com- 
pletion of  certain  large  works  of  sewerage  he  was  per- 
manently engaged  to  superintend  others  which  were  then 
being  carried  out.  On  the  rosiirnation  of  Mr.  Raper,  who  was 
borough  engineer  at  that  time,  Mr.  Fetch  was  appointed  to 
the  position  pro  tcin.,  and  at  a  later  date  was  selected  by  the 
conncil  for  the  appointment.  He  continued  in  this  position 
for  twenty-five  years,  during  which  time  he  is  said  to  have 
earned  tho  friendship  and  esteem  of  innumerable  people, 
for  his  honesty  of  purpose  and  strength  of  character  were 
never  inllnenced  eitlier  by  the  frown  or  smile  of  any  one.  The 
funeral  took  pla.t)  on  Monday  afternoon,  when  a  large  number 
of  the  members  and  officials  of  tho  corporation  and  of  private 
friends  were  present.  Among  the  many  wreaths  sent  were 
two  marked,  "A  Tribute  of  Kinduess  and  Rcgai-d — The 
Mayor  and  Corporation  of  Scarborough,"  and '"  Kindest  Ee- 
membrances  from  tho  Officials  of  the  Corporation." 

Sixty  applications  were  received  by  the  Sanitary  Committee 
of  the  Bristol  City  Council  in  response  to  their  advertisement 
for  two  competent  persons  to  fill  tho  vacant  offices  of  sur- 
veyor's assistants.  After  careful  consideration  of  the  appli- 
cations the  committee  resolved  to  recommend  tho  city  council 
to  appoint  Mr.  L.  S.  .Mackenzie,  of  llanchestor,  and  Mr.  E.  W. 
Lashmore,  of  Southamiitoii.  Before  this  decision  was  come 
to  tho  following  gentlemen  were  interviewed  by  the  com- 
mittee :  Mr.  F.  J.  Lobley,  Norwich  ;  Mr.  11.  CIcgg.  .Vberdoen; 
Mr.  L.  S.  Mackenzie,  Manchester;  Mr.  J.  A.  Wright,  Horfield  ; 
Mr.  W.  E.  Paul,  Bristol ;  and  Mr.  W.  E.  Lashmore,  Sonth- 
nmpton.  Tho  recommendation  of  tho  committee  waaadoptcd 
at  a  meeting  of  tho  city  council  on  the  1  Ith  inst.  Mr.  L.  S. 
McKen/.ie  was  for  three  years  assistant  to  tho  engineer  and 
surveyor  of  the  Ilornsey  Local  Boartl,  and  four  years  with 
Messrs.  Mowlem  &  Co.,  of  Westminster.  Ho  then  obtained 
his  present  position  us  assistant  in  the  office  of  tho  assistant 
city  surveyor,  Manchoster.  Mr.  E.  W.  Lashmore  served  his 
articles  with  Mr.  Jas.  Lemon,  of  Southampton,  and  remained 
one  year  afterwards  as  assistant.  Snbsequontly  he  hold 
appointments  with  Mr.  t'lemenl  Dunscouih,  of  Westminster, 
and  later  with  Messrs.  Kemp,  Welch  i  Thom.is,  of  Bonrne- 
mouth.  He  is  at  present  chief  assistant  in  the  office  of  the 
borough  engiueer  of  Southampton. 
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Some  Recent  Publications. 


WOOD    PAVINCi    IN    AUSTRALIA. 

'■Wood   Paving  in  Australia:    Its  origin  .ind  subsequent 
developnieut,"  is  tlie  title  of  a  pamphlet  compiled  by  Mr.  A. 
C.  Mountain,  m.i.c.e.,  city  surveyor  of  Melbourne,  and  recently 
published.       The    pamphlet    is    composed   of  several  reports 
made  bv  the  author  at  various  periods,  commeneiiig  in  the 
yeai'   1880   with  a   report   to   the   mayor  and   aldermen   of 
Sydney,  where  Mr.  Mountain  was  surveyor  at  that  time.     In 
this    report    he    states    that    the     principal     macadamised 
thoroughfares  of  Sydney  were  costing  2s.  IJd.   per  square 
yard  per  annum  to  repair,  scavenge  and  water,  and  he  very 
projierly  says  that  it  is  apparent  that  this  cost  bears  an  un- 
duly large  proportion   to  the  original  cost  of  making  these 
roads,  which,  he  states,  was  about  6s.   4d.  per  square  yard, 
and  he  points  out  that  with  this  calculation  the  cost  at  the 
end  of  fifteen  years  would  have  stood  thus  for  original  out- 
lay and  annual  maintenance  :  Asphalte,  39s. per  square  yard; 
macadam,  38s.  6d.   per  square  yard  ;    the   original   cost  of 
asphalte  being  taken  at  I83.  per  square  yard.     He  further 
points  out  that  the  following  considerations   must  guide  the 
surveyor'  in  the  selection  of  a  projier  material  for  road  con- 
struction— viz.:  (a)  Cliindle — affecting  the  sanitary  condition 
of   streets   where    porous   or  pervious  paving  is  used ;    (b) 
Gradients — affecting  tlie    question  of  traction  foothold  and 
slijjperiness ;   (f)  Natural  Productions — affecting  the  question 
of  economy  in  selecting  a  material  that  can  be  obtained  near 
at  hand.     He  then  gives  a  table  of  the  length  and  gradient 
of  some  of  the   streets   in   Sydney,  by  which  it  appears  that 
they  vary  from  1  in   22  \i\>  to  1   in  9,  whicli   makes  asphalte 
prohibitive.     On  this  question  he  refers  to  a  suggestion  made 
by  Mr.  Leneve  to  lay  down  tracks   1  ft.  6  in.  in  width,  for  the 
wheels,  composed  of  asphalte,  leaving  ordinary  macadam  for 
foothold,  and  considers  that  this  suggestion- Avould  te  worthy 
of  a  trial,  though  it   appears  to  us  that  such  a  construction 
would   be    bound   to    fail,  owing   to   the   edges   of    such    a 
track  soon  "wearing  away  under  the   traflSc.     On   the  third 
consideration,    that    of    Natural    Productions,  Mr.    Mountain 
makes  the  following  remarks,  which  we  quote  in  full,  as  they 
are  almost  prophetic,  wlien   we  consider  they  were  wntten 
fifteen   years   ago :   "  The  suitability  of    the  manj'  valuable 
woods  of  the  colony  for  paving  has  not  yet  been  settled  by 
experience.  Tiie  soft  w'oods  are  not  likely  to  prove  as  durable 
as  the  resinous  '  Baltic  deals,'  almost  universally   employed 
in  London;  but  some  of  the  harder  timbers  (not  tho  hardest 
and  closest  grained),  with  suitalile  joints  between  rows  to  give 
foothold,  should  last  well,  and,  with   the  foregoing  ])roviso, 
would  in  all  probability  not  Ije  objectionable  on  the  score   of 
elipperiness.     A  smooth  and  impervious  concrete  foundation, 
ami  joints  thoroughly  run  in   w-ith  asphalte  or  tar,  will  be 
requisite  to  prevent  the  soakage  and  absorption  of  foul  mois- 
ture from  the  street.     The  approximate  cost  of  the  wooden 
blocks    would  be  about    23s.    per  100,  or    equal    to    about 
8d.  per  super  yard."     Mr.  Mountain  liad  not  then  heard  of 
the  famous  Australian  hard  woods,  such  as  karri  or  jarrah,  or 
he  would  have  undoubtedly  strongly  emphasized  these  re- 
mark.'?, and  recommended  wood  as  superior  to  almost  all  other 
kinds  of  pavement.      In  siie.iking  later  on  of    asphalte,  he 
regrets  that  "  the  fou\jdation  asked  for  by  the  ropresentativeg 
of  the  company  was  not  of  sufficient  thickness  to  give   them 
a  satisfactory  test  "  ;  and  iu  this  again  ho  is  perfectly  right, 
as  many  a  good  paving  material  has  had  its  chances  of  success 
thrown  away  by  the  inadequacy  of  the  foundation,  due  to  the 
want  of  knowledge  of  those  responsible  for  its  construction 
that  it  is  the  foundation  that  carries  the  traffic,  the  paving 
being  only  a  skin  or  veneer  to  prevent  wearing  and  to  offeT 
the  various  advantages  which  a  road   surface  should  afford. 
Even  at  that  date — 1880 — Mr.  Mountain  realised  the  import- 
ance of  standardising  the  aiuoimt  of  traffic,  and  on  careful 
observations  being  taken,  ho  found  that  in  George-street  the 
ti'affic  amounted  to  156,000  tons  per  yard  width  per  annum; 
a  pretty  heavy  amount  for  a  colonial   city,  though  almost  in- 
comparable with  our  city  of  Mverpnol,  ^vherc  iu  some  streets 
it  reaches  nearly  600,000  tons  per  yard  width  per  annum.  Mr. 
Mouniaiii  then  deals  with  tho  const  ruction  (tf  roads  by  means 
of  tarred  macadam  and  tho  a.])pli.ances  necessnr}^  for  this  pur- 
pose, and  the  cost  of  this  nun-hinery  and  the  cons trut:t ion  of  two 
nnicadam  roadways,  and  Ik'  (|notcs  from  various  authorities  on 
t  he  subject.  He  also  deals  with  tho  question  of  stone  pavements, 
which  he  justly  describes  as  very  noisj',  and  he  gives  a  num- 
ber of  tabli^s  illustrative  of  the  econimiy  and  long  life  of  this 
description  of  pavement.     He    then  jiroceeds  to  deal  at  great 
length  with  (lie  subject  of  wood  iiaNcnnuds,  and  refers  to  the 
"  disnst  rons  results  of  the  wholesale  experiments  made  in  New 
York,"  which  he  attributes,  with  absolute  truth,  to  their  bad 
construction,  which  reanlted   in  their  actually  rottintj  before 
they  had  been  down  five  years ;  he  further  states  that  "the 
wood  pavements  in  America   in  nearly  all  instances  h.ad  tho 
radit^nl  defect  of  a  bad  foundation,  and  being  laid  with  jiorous 
joints  became  sodden  with  water  undernenlh,  and,  in  addition 
to  perishing  prematurely,  emitted  most  offensive  smells  from 
the  impure  accumulations  with  which  they  were  saturated." 
Mr.  Mountain,  who  was  not   deterred  by  the  failure  in  Kew 
York,  strongly  urges  his  council  to  carry  out  wood  jiavements 
on  a  large  scale,  and  recommends  "'.that  the  contracts  inolude 
the  mainteaance  of  the  ro»illw*.y  fcra'term  ofyiar's;  antl  also 


that  stringent  provision  be  made  to  prevent  a  continuance  of 
the  present  careless  system  of  breaking  open  streets  on  any 
excuse  by  ])lunibers  and  di'ainera."  In  these  remarks  wo  are 
again  cordially  in  agreement  with  Mr.  Mountain,  as  we  are 
sure  will  be  the  case  with  all  our  readers.  He  then  deals 
with  the  questions  of  expansion  and  construction,  and  tlie 
means  to  be  adopted  to  prevent  such  occuiTences  as  a  Mr, 
Reader  Harris  records,  where  the  "  kerbiug  stones  and  lamp- 
posts were  most  out  of  position  by  the  action  of  rain  followed 
by  sudden  heat  on  a  wooden  pavement.''  Mr,  Moantaiu  finishes 
this  report  with  a  desire  for  some  legislation  to  regulate  th» 
breadth  of  wheel  tires  according  to  the  weights  carried  on 
vehicles,  and  ho  then  gives  his  estimates  of  tho  cost  of  laying 
asphalte,  cube  setts  (bine  stone)  and  wood.  The  report  is 
accompanied  by  several  appendixes,  amongst  which  wo  note 
Colonel  Haywood's  report  to  the  Streets  Committee  of  the: 
City  of  London  in  1871  and  Mr.  Mountain's  conclusions 
thereon,  a  report  of  Mr.  Ellice  Clark's,  and  also  one  of 
Mens.  Chabier's  on  asphalte,  and  many  other  reports  and 
remarks  by  various  exjierts  upon  the  subject.  The 
pamphlet  then  gives  verbatim  the  paper  which  Mr.  Moun- 
tain contributed  to  the  "  Proceedings  of  the  Institu- 
tion of  t'ivil  Engineers  "  in  1877,  and  which  may  be 
found  in  vol.  xciii.,  part  3,  of  those  "  Proceedings,"  and  is  fol- 
lowed by  some  of  the  paragraphs  giWng  the  conclusions  of 
the  Wood  Pavement  Board  of  New  South  Wales,  which  was 
apparently  formed  in  the  year  1884  in  order  to  advise  as 
to  the  adoption  of  wood  as  a  street  paving  material  in  the 
colony.  This  report  is  a  sweeping  condemnation  of  wood, 
for  paving  purposes,  principally  on  the  ground  that  wet  wood 
is  most  dangerous  to  health,  and  that  when  salt  water  is  used_ 
for  street  sprinkling  this  danger  is  lai-gely  increased.  The 
■whole'of  the  report  is  apiiarently^  Based  upon  a  certain -Dr.- 
Morris's  opinions  and  the  failure  of  the  pavement  in  New 
York,  and  it  assumes  that  all  wood  ia  porous  and  absorbent 
and  liable  to  rot  (like  tho  report  itself),  and  winds  up  by  the 
following  remarkable  denunciation  :  '"  Your  board  (?  wooden) 
therefore  recommends  that  the  paving  of  the  streets  of  this 
city  w^ith  wood  should  be  discontinued,  and  desires  to  add 
that  this  recommendation  is  intended  to  apply  not  only  to  the, 
particular  mode  of  construction  here  adopted  alone,  but  to  the 
material  itself  and  to  every  known  method  of  construction." 
This  deliberate  condemnation  of  "  the  material  itself "  was 
signed  by  six  wiseacres,  who  had  probably  never  heard  of  the 
Australian  hard  woods,  and  it  is  not  surprising  to  find  that  on 
the  21st  March,  1885,  Mr.  Mountain  replies  to  this  wood 
jiaving  board  with  a  vigorous  and  excellent  report  addressed 
to  the  mayor  of  Sydney,  in  which  he  most  courteously, 
but  firmly,  shatters  the  conclusions  arrived  at  by  this  very 
theoretical  board,  who  had  dealt  with  the  subject  of  wood 
paving  in  such  a  "  knock-me-down  "  manner.  Space  will  not 
permit  us  to  follow  Mr.  Mountain  through  his  masterly  report, 
in  which  he  deals  step  by  step  with  the  erroneous  con^lusioni 
arrived  at  by  the  board.  We  may  return  to  the  subject  in  a 
subsequent  issue,  but  meanwhile  we  can  most  heartily  re- 
commend any  of  our  readers  who  are  interested  in  the  subject 
of  wood  paving  to  supply  themselves  at  once  with  a  copy  of 
Mr.  Mountain's  little  book  or  pamphlet,  which  is  a  most 
instructive  and  valuable  addition  to  the  literatm'e  uiion  the 
subject.  It  is,  unfortunately,  only  published  in  Melbourne, 
Australia,  by  Egerton  &  Moore,  but  may  possibly-  be'pro- 
curable  in  this  country  through  some  booksellers.  '::  >  ;  iz'..lu3 

SOME    PERIoblCAtS.  ■ .' /.\r 

Iu  Longman's  for  October  (6d.),  Mr.  Andre-w  Lang Tn'itesi-i^ 
in  addition  to  his  usual  commentary  on  men,  books  and  ghosts 
— a  chai-aoteristic  review  of  Prince  Kanjitsinhji's  "Jubilee 
Cricket  Book;"  there  are  interesting  papers  by  the  Hon. 
Alicia  Amhorst  (on  "  Eashions  in  Flowers")  and  Mrs.  W. 
Ord  Marshall  (on  "A  Devon  Crabber");  further  chapters  of 
Margaret  L.  AVoods'  serial ;  and  a  Russian  story  by  Erod. 
Wishaw. — With  Worli  for  October  (6)  a  double-page  plate, 
lithographed  in  colours,  showing  how  to  make  a  secretaire 
liook'Caso  with  cupboards,  is  j)resonted;  and  among  the  many 
]iractical  articles  are  some  on  "  Ohm's  Law  and  its  Practical 
Applications"  and  "How  to  Prepare  Drawings  for  Photo- 
Engraving."  Would  that  the  informal  ion  conveyed  in  the 
latter  could  be  assimilated  by  many  of  those  who  send  us 
plans  and  diagrams  in  most  inconvenient  form  for  reproduc- 
tion. Glcuniiifisfrom  Popular  Authors  (Id.)  and  Chums  (6d.) 
come  also  from  Messrs.  Cassell  &  Co.  'I'hc^  latter  forms  the 
first  part  of  a  new  volume,  and  is  full  of  pictures  and  pabu. 
luiu  (hat  will  delight  boys. — ]n  Cassier's  Mmjazine  {!».)  iov 
October  our  readers  can  find  information  on  snch  topics  as 
turljinc  building  in  Switzerland,  European  and  American 
methods  being  contrasted,  .and  upon  the  new  fire-rosisting 
material,  non-inflammable  wood,  A  discussion  of  the  theory 
and  practice  of  carburetted  water-gas  should  bo  interesting 
to  many  at  the  present  moment.  There  is  a  portrait  and 
biography  of  Sir  Lowthian  Bell.  In  the  discussion  of  current 
topics  wo  notice  some  remarks  on  the  comparative  cost  of 
different  methods  of  street  car  propulsion. — Om-  Aincrican 
contemporary.  The  Sanitarian,  has  a  report  of  an  interesting 
discussion  on  the  sanitaiy  disposal  of  garbage.  There  is  an 
account  of  the  Shoreditch  combined  destructor  and  electric 
pb-wer  #«terpriisei""ri>--t!ie  tTnitea  StafeSnt  prettetit  ^heysfetft 
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to  be  as  much  concerned  -mth  the  yellow  fevor  bacillns  as  we 
are  with  typhoid  baeiUas. — That  ns-cful  transatlautic  niiscel- 
lauy.  The  American  Review  of  Revieu  <,  Ims  mach  on  the  ever- 
fascinatinf^  subject  of  woman,  in  lior  new  club  aspect  es- 
pecially, bat  there  is  also  some  information  on  alnminiiim, 
"  a  new  corner  anionpj  metals,"  and  on  the  municipal 
struggle  in  Xow  York. — Haclcriology  is  certainly  vcrj-  much 
to  the  foro  at  present  in  regard  to  both  water  and  ticwatje. 
The  Journal  of  Stale  Medicine  (28.)  for  October  is  worth  pos- 
sessing for  the  sake  of  the  fourth  of  the  series  of  Harben 
lectures  on  the  bearing  nf  recent  bacteriological  investiga- 
tions on  public  hoalih,  which  arc  being  delivered  by  Dr.  Sims 
Woodhcad.  The  lecture  in  question  deals  with  biological 
filtration  or  the  bacterial  treat  uient  of  sewage.  We  also  note 
an  article  by  Dr.  AVillonghby  on  sanitary  certification  by 
sanitary  authorities.  In  a  ji)nrual  couductod  by  medical  men 
there  is  naturally  something  to  say  about  Maidstone.— The 
evergreen  Bui/i/'.'.  is  of  more  than  usual  interest,  in  proof  of 
which  we  need  only  mention  that  among  the  subjects  dealt 
with  are  the  Derbyshire  Wye,  animal  painters,  war  corre- 
spondents, the  conventional  bore,  training  and  deer-stalking, 
while  current  sport  is  treated  in  the  usual  efticient  and 
scholarly  style.  Among  the  contributors  are  such  well- 
known  names  as  "  Borderer,"  Sir  Walter  Gilbey,  Major 
-Vrthur  Griffiths  and  the  Hon.  F.  Lawley. —  The  Archilectural 
Rcvieir  is  an  extraordinary  bargain  for  6d.,  and  while  it  in- 
creases the  bulk,  its  conductors  seem  able  to  make  more  at- 
tractive illusi rations  and  letterpress  which  from  the  first 
reached  a  very  high  standard.  Among  the  illustrated  articles 
this  month  some  of  the  subjects  are  Mr.  Philip  \\'ebb's  town 
work,  realism  and  conventionality  in  painting  as  illustrated  by 
Raphael  and  Tissot,  Koslin  and  Hawthornden,  sky  lines,  the 
workman  and  his  dwelling,  architecture  in  poetry  and  fiction, 
the  School  of  Arts  and  Crafts,  and  the  billiard-room  decora- 
tion for  W'ortley  Hall.  Wo  may  mention  that  this  decoration 
was  designed  by  Sir  K.  .1.  Poynter,  r.R.A. — In  Kttoulcdjc  wo 
find  the  customary  scientific  miscellany,  the  eminent  name 
of  Camille  B'lammarion  being  found  in  the  list  of  contri- 
butors.— The  Qiiarrtj  (6d.)  continues  to  consolidate  its  position 
as  the  organ  of  the  stone,  marble,  slate,  lime  and  cement 
trades. — Dther  monthlies  received  are  The  Plumber  and 
Decorator  (tid.),  The  Journal  of  the  S>>eiety  of  Estate  Clerks  of 
Works  &nA  The  Analyst ;  and  from  A.  W.  Hall,  Whitofriars, 
we  have  Ilclpimj  Words  (Id.),  The  Prize  Reciter  (Id.)  and 
Great  Tlioughts  (tid.).  The  contents  of  the  latter  periodicals 
are  not  as  a  rnle  within  our  province. 


from  the  houses ;  its  cost  has  been  comparatively  small,  and 
it  is  estimated  that  the  aunnal  charges  for  working  will  be 
very  trifling. 


A  NEW  SEWAGE  PUMP. 

In  the  plant  which  has  been  laid  down  for  the  Oswestry 
Town  Cotmcil  for  lifting  up  i^o  the  main  sewers  the  sewage 
from  the  huuBcs  skirting  the  town  on  the  Whittington-road 
an  electric  motor  has  been  titilised  for  sewage  ])umping.  Mr. 
K.  O.  Wynne  Roberts,  the  borough  surveyor,  who  has  given 
much  attention  and  thought  to  the  matter,  is  of  opinion  that 
it  will  answer  admirably,  and  at  the  same  time  bring  to  an 
end  a  serious  evil  that  has  existed  for  years,  more  or  less,  in 
that  part  of  the  town. 

The  plant,  which  has  been  constructed  by  the  Sandycroft 
Engineering  Cnmijany,  of  Chester,  consists  of  a  No.  3  John- 
son's patent  drum  pump  of  the  rotary  type,  capable  of  dealing 
with  50  gallons  of  crude  sewage  per  minute,  raising  it  from  a 
depth  of  14  ft.  and  forcing  it  to  a  height  of  35  ft.  through 
600  yards  of  4-in.  ])ipes.  The  pump  is  driven  by  means  of 
an  electric  motor,  nmning  at  900  revolutions  per  minute, 
through  a  train  of  spur  gearing,  whereby  the  speed  of  the 
pump  is  reduced  to  about  120  revolutions  per  minute.  The 
pinion  on  the  motor,  on  account  of  its  high  speed,  is  made  of 
specially  prepared  raw  hide.  The  motor  is  of  the  irou-dad 
bi-polar  type  series,  wound  so  as  to  give  a  maximum  torcpie 
at  starting.  The  aruiaturo  is  of  the  King  type,  7.1  in.  diameter, 
"{  in.  long  and  wound  with  720  convolutions  of  D.C.C.  wire 
divideil  into  forty-eight  si'ctions  of  fifteen  turns  each.  The 
commutator  is  of  hard-drawn  copper,  having  forty-eight  sec- 
tions corresponding  to  the  sections  in  the  armature.  The 
field  coils  are  wound  on  sheet-iron  formers  having  brass 
flanges,  the  winding  consisting  of  copper  strip  having  a  sec- 
tional area  of  OOMo  square  inch.  Owing  in  the  location 
and  the  inconvenience  of  supervision,  a  special  switching 
arraugemant  has  been  designed,  whereby  the  motor  is  started 
and  stopped  automatically.  This  consists  of  a  switch  board 
having  an  enamelled  slate  base  ntontitedona  cast-iron  frame, 
containing  the  entire  coni rolling  gear.  In  addition  to  the 
ordinary  I). P.  switch  and  fuses,  a  special  starting  switch  is 
provided.  This  Is  aituatcil  by  a  Boat  and  gear  iu  II. e  sewage 
tank,  into  which  the  sewage  from  the  houses  will  empiv,  and 
which  is  placed  under  the  pathway  in  Uridge-terrace.  \Vhen 
the  level  of  the  liquid  rises  to  a  certain  heiglit  the  Hoat  begins 
to  act  on  the  switch.  At  a  predetermined  level  of  the  fiuid 
the  gear  comes  into  action  and  the  motor  is  started  gradually. 
The  reverse  action  lakes  place  as  the  tank  is  emptied,  and  on 
a  certain  level  being  reached  the  motor  is  switched  olf  by  a 
quick  break  action  and  stops  until  the  tilling  of  the  tank 
again  starts  it  through  the  action  of  the  automatic  gear.  A 
counter  attached  to  the  switch  lever  registers  the  number  of 
times  the  motor  is  started.  The  plant  is  capable  of  dealing 
with  a  far  larger  roltime  of  newsge  than  at  present  comw 


BRADFORD  ELECTRICITY  WORKS. 

The  above  works  of  the  coriioratiun,  which  arc  situated  in 
Valley-road,  were  o|)cned  recently  by  ilie  mayor.  Sir.  T. 
Speight,  who  oecuiues  the  chair  of  the  Gas  and  Klectricity 
Supply  Committee.  The  building  is  described  by  Tli£  Briulford 
Observer  an  being  i)lainly  and  substantially  bnilt  in  the 
Renaissance  stylo  from  designs  prepared  by  Mr.  T.  Barker. 
It  comprises  offices,  fronting  Valley-road,  an  engine  and 
dynamo  room  behind,  and  a  boiler  house  parallel  to  Lionel- 
street.  Condensing  plant  has  been  located  in  the  basement. 
The  dynamo  and  engine  room  is  85  ft.  long,  61  ft.  wide,  and 
28  ft.  high  to  the  Btcel  roof,  which  is  in  one  span.  Accom- 
modation is  provided  for  twelve  engines  and  dynamos,  and  u 
12-t<m  travelling  crane  rnns  the  whole  length  of  the  engine 
house,  the  walls  of  which  are  lined  with  white,  brown  and 
buff  glazed  bricks.  The  floor  is  tiled,  on  concrete  arches  and 
steel  joists,  beneath  which  is  a  basement  for  easy  access  to 
engine  beds,  electric  cables,  exhaust  pi|ie6,  4c.  All  the 
switching  arrangements  are  enntrolliil  from  aplatfniiu  which 
runs  across  one  end  of  the  engiue  house.  The  boiler  house 
is  105  ft.  long,  IS  ft.  wide,  and  23  ft.  high.  For  condensing 
purposes  a  cooling  reservoir  has  been  constructed  near  the 
beck,  some  90  yards  distant  from  the  works.  The  engines 
put  down  are  two  Willans's  patent  central  valve  engines  of 
the  triple  expansion  type,  with  a  range  of  speed  of  from  270 
to  300  revolutions  per  minute,  and  coupled  to  them  are  two 
Siemens'  si.\-pole  dynamos,  each  developing  .500  indicated 
horse-power  at  3tXJ  revolutions  per  minute,  and  having  an 
output  of  750  amperes  at  .500  volts  wlien  running  at  full 
speed.  The  two  boilers  are  of  the  marine  type,  each  pro- 
viding steam  for6(X)  indicated  horse-power  when  working  on 
a  consumption  of  201b.  of  water  per  indicated  horse-power, 
and  capable  of  providing  8tX)  indicated  horse-power  when 
forced  and  at  a  higher  consumption  of  fuel.  The  cables  con- 
necting the  old  electricity  works  in  Bolton-road  with  the  new 
works  consist  of  five  lines,  each  1,030  yards  in  length.  The 
estimated  cost  of  the  works  is  £40,000.  uf  which  £11,500 
represents  buildings,  and  the  remainder  machinery,  fittings, 
ic.  The  contractors  who  have  built  the  works  are  Messrs. 
John  Moulson  &  Sons;  Willans  &  Robinson,  Limited,  have 
supplied  the  engines,  Messrs.  Siemens  Brothers  i-  Co.  the 
dynamos,  Messrs.  John  Brown  A  Co.  the  boilers,  Messrs.  Cole, 
Marchent  &  Morley  the  condensing  plant,  Messrs.  John  Spencer 
the  steam  and  exhaust  pipes,  Mr.  G.  A.  Steinthal  the  switch- 
board, Messrs.  Joseph  Booth  Brothers  the  travelling  crane, 
and  the  British  Insulated  Wire  Company  the  cables.  Mr.  A. 
H.  Gibbins  acted  as  engineer. 


BELFAST  WATER  SUPPLY. 


The  water  supply  of  the  city  of  Belfast  has  recently  been 
the  subject  of  much  consideration  on  the  part  of  the  author- 
ities and  the  public.  .At  a  meeting  of  the  Pnblic  Health 
Committee  of  the  corporation,  held  on  the  14th  inst..  it  was 
reported  that  the  deatli  rate  for  the  week  ended  the  previous 
Saturday  was  from  all  causes  206  and  from  the  principal 
zymotic  diseases  3'3.  It  had  been  thought  well  to  have  a 
full  report  on  the  subject  from  Dr.  Frankland,  who  was 
acknowledged  to  be  the  highest  authority  in  the  United 
Kingdom.  Dr.  Frankland,  iu  his  report,  set  forth  his  views, 
wliieli,  briefly  summed  u]>.  were  as  follows:  ],  That,  whilst 
the  jiresent  sources  of  supply  are  exposed  to  a  certain  amonnt 
of  contaminati(m  iu  consequence  of  the  gathering  grounds 
being  to  some  exteni  populated  and  under  culti\iition,  the 
best  known  methods  for  rendering  the  water  -safe  for  con- 
sumption have  been  adopted  ;  2,  that  bacteriological  evidene-o 
shows  that  these  methods  of  ]>urification.  if  properly  attended 
to,  furnish  efficient  barriers  against  the  passngo  of  disease- 
producing  bacteria  to  the  consumer:  3,  that  towns  which, 
like  London,  are  supplied  with  water  derived  from  more 
populated  and  cultivated  gathering  grounds,  but  which  is 
submitted  to  these  sauic  methods  of  piu'iticjttion.  enjoy  re- 
markable freedom  from  typhoid;  4,  that  it  appejirs  in  the 
highest  degree  improbable  thai  I  he  typhoid  now  prevalent  in 
Belfast  should  be  chargeablo  to  the  water  sent  out  Ui  the 
consumer;  5,  I  hat,  in  view  of  the  duplex  characlcr  of  the 
supply,  a  water  origin  woidd  ;dmost  certainly  be  defrayed  by 
its  general  limitation  to  one  of  the  two  water  ai-eas  of  which 
Belfast  is  composed  ;  nnd,l>.  th;il  dangeix  of  domestic  eistenit 
require  careful  consideration,  with  a  ^■ie^v  to  their  use  for 
ilriiiking  purposes  being  discontinued,  and  thai  taps  on  the 
rising  main  should  bo  provided  in  all  houses.  The  chairman 
thought  the  report  eminently  siitisfnctory.  not  only  to  the 
members  of  the  board,  but  to  the  ratepayers  genernlly.  It 
would  go  far  to  soolho  the  minds  of  the  general  public. 


Dublin. — A  report  of  the  Cleansing  Committee,  suggesting 
the  desirability  of  procuring  a  steam  barge  for  the  cleansing 
department,  was  referred  back  for  further  considemtion  a 
the  laft  monthlv  meeiinp  of  the  corpomtion. 
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ASSOCIATION  OF 
MUNICIPAL  AND_COUNTY  ENGINEERS. 

Association  Certificates. 

The  following  gentlemen,  havin;?  satisfied  the  examiners  at 
the  examination  held  at  Birmingham  on  the  1st  and  2nd 
insts.,  have  been  granted  the  asssociation's  certificate  :  G.  S. 
Coleman,  A.  J.  Dickinson,  H.  A.  Endoscr,  C.  H.  Godfrey,  P. 
C.  Grimley,  G.  Vf.  Marks,  G.  A.  Parrv,  A.  E.  Prescott,  G.  H. 
Smith,  P.  B.  Wells  and   A.  Weston. 

New  Members, 

At  a  meeting  of  the  Council,  held  on  Saturday,  the  16th 
instant,  the  following  gentlemen  were  elected  as  "  Members"  : 
George  A.  Graham,  surveyor  to  the  Urban  District  Council, 
Witney;  Douglas  C.  W.  Winning,  burgh  surveyor,  Broughty 
Ferry,  N.B. 

Mr.  G.  T.  Lynam,  borough  surveyor,  Burton-on-Trcnt,  was 
transferred  to  the  class  of  "  Members." 

Thomas  Cole,  a.m.i.c.e..  Secretary. 


THE  SURVEYORS'  INSTITUTION. 


Next   Mektixg. 

The  first  ordinary  general  meeting  of  the  session  1897-98 
will  be  held  at  the  temporary  offices,  Savoy-street,  Victoria- 
embankment,  W.C.,  on  Monday,  November  8th,  when  the 
president,  Mr.  Christoplier  Oakley,  will  deliver  an  opening 
address.     The  chair  will  be  taken  at  8  o'clock. 

Students'  Preliminary  Examination. 

The  students'  preliminary  examination  will  be  held  on  the 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland  will  bo  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  bo  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 

Special  Certificate  Examination,  1898 
(for  biembers). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proposed 
to  be  held  on  Tuesday,  Wednesday  and  Thursday,  the  14th,  15th 
and  16th  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Junior  Meetings. 

The  first  of  four  meetings  of  examinees  and  students, 
authorised  (subject  to  certain  conditions)  by  the  council  to 
be  held  during  the  present  session,  will  take  place  in  the 
lecture  hall  of  the  Institution  on  Monday,  the  29th  November 
next.     The  chair  will  be  taken  at  7  o'clock. 


Kirkcaldy. — At  a  meeting,  held  last  week,  the  town  council 
had  under  consideration  a  proposal  to  introduce  electric  light 
into  the  burgh.  The  committee  appointed  to  deal  with  the 
question  reported  that  there  were  two  courses  for  the  town 
to  adopt — namely,  to  apply  for  an  electric  lighting  order,  and 
to  fit  up  an  installation  and  supply  electric  light  themselves, 
the  alternative  cause  being  to  enter  into  an  arrangement  with 
a  London  firm  for  the  introduction  by  them  of  electric  light. 
The  question  will  be  left  for  the  new  council  to  settle. 


APPOINTMENTS  VACANT. 


Sanit,ary  Inspector. — Oclober  22nd, — Vestry  of  St.  Leo- 
nard, Shoreditch,  London,  E.G.  £120.— Mr.  H.  Mansfield 
Robinson,  clerk. 

Clerk  of  Works.— October  22nd. — Hebden  Bridge  Urban 
District  Council.— Mr.  R.  Crabtree,  clerk. 

Clerk  of  Work,?.- October  23rd. — Llandudno  Urban  Dis- 
trict Conncil.  £3  3s.— Mr.  E.  Paley  Stephenson,  engineer  to 
the  council. 

Clerk  of  Works. — October  2oth.— Corporation  of  South- 
ampton.    £3  38.— Mr.  W,  B,  G,  Bennet,  borough  engineer. 

Clerk  of  Works,— October  27th,— Croydon  Rural  District 
Council.  £3  10s.— Mr,  James  Wilson,  clerk,  -ii)  Lnndon-rond, 
Croydon. 

Road  Foreman,— October  27th.— Plumstead  Vestry.  £2  2s. 
— Mr.  William  Camming  Gow,  vestry  surveyor. 

Assistant  Inspector  of  Nuisances,— October  28th. — 
Barry  Urban  District  Council.  30s.  -  Mr.  J.  Arthur  Hughes, 
clerk. 


COMPETITIONS. 


UxBRiDGE.— October  30Lli.— Combined  or  supamLe  Bchemes  lor  Lbo 
drainage  of  Eastcoto  and  Nortluvood,  for  the  rural  district  council. 
£15and  £25.~Mr.  C.  Woodbridgo,  33  High-street,  UxbridRO. 

Sheffield.— October  :inth.— Centre  standards  and  side  posts  for  use 
in  coiiTiectiou  with  the  propused  eleetnc  tramways.  £10  lOt,.— The  City 
S'lrveyor. 

Wellh.— November  3ot.h.— Large  public  hall  over  the  present  post 
oQice,  market  house  and  fiie  engine  houee.  £'25,  £15  and  £10.— Mr. 
Ref?d.  L.  Foster,  town  clerk, 


Cardiff.— December  4th.— New  town  hall,  law  courts,  &c.  £500, 
£300  and  £200.— ;Mr.  W.  Harpur,  m.i.c.e.,  borough  engineer. 

Nottingham.— December  15th.— Designs  for  laying-out  and  planting 
a  new  cemetery  at  Basford.  £100  and  £50. — Sir  Samuel  G,  Johnson, 
town  clerk. 

Nottingham.— December  15th. — Designs  for  the  lodges,  chapels, 
crematorium,  Ac,  at  the  new  cemetery  at  Basford.  £100  and  £50,— Sir 
Samuel  G.  Johnson,  town  clerk. 

BooTLE. — December  31st. — Central  fire  station  to  he  erected  in  Strand" 
road,  at  a  co.=t  not  exceeding  £15,000.  £52  lOs.  and  £26  5s.— Mr.  J.  A. 
Crowther,  borough  engineer. 


MUNICIPAL  CONTRACTS  OPEN. 


Eastbourne.— October  22nd.— Model  common  lodging  house.— Mr. 
William  Chapman  Field,  borough  architect. 

Durham. — October  22nd.— Alteration  and  repair  to  the  sewage  works 
at  Carrville,  for  the  rural  district  council.— Mr.  George  Gregson,  sur- 
veyor. 

Oak  WORTH. —  October  22nd. — Widening  of  Church-street,  for  the 
urban  district  council.— The  Chairman  of  the  Highways  Committee. 

Walthamstow. — October  22nd. — Work  of  laying  concrete  flags  and 
making-up  St.  Andre w's-road,  Mount  Pleasant-road,  Oakfleld-road, 
Ringwood-road  and  Tennyson-road,  for  the  urban  district  council. — Mr. 
G.  W.  Holmes,  a.m.i.c.e.,  surveyor. 

Manchester. — October  22nd. — Various  machinery  for  the  new  hy- 
draulic pumping  station  m  Potts-street.' — The  Chairman  of  the  Water- 
works Committee., 

Walthamstow.— October  22nd. — Erection  of  a  sludge  press  at  Low 
Hall  sewage  works,  for  the  urban  district  council.— Mr.  G.  W.  Holmes, 
A.M.I.C.E.,  surveyor. 

Penrith. — October  23rd. — Bridge  across  the  Raven  at  SickergiU, 
Renwick,  for  the  rural  district  council.— Mr.  C.  N.  Arnison,  clerk. 

Farnuam. —October  23rd. — Pennant  channel  stones  and  kerb,  for  the 
urban  district  council. — Mr.  Richard  Mason,  clerk. 

Thirsk. — October  23rd.— Sewerage  works  in  the  parish  of  Sowerby, 
for  the  rural  district  council.— Mr.  Thomas  Stokes,  surveyor. 

HiNDLET.—October  25th.— Sewage  disposal  works,  for  the  urban  dis- 
trict council.— Mr.  Alfred  Holden,  surveyor. 

Dewsburt.— October  25th.— Granite  setts.— Mr.  H.  Dearden,  borough 
surveyor. 

Beckenham. —  October  25th. —  Paving  of  Beckenham-road,  for  the 
urban  district  council.— Mr.  F.  Stevens,  clerk. 

HiNDLET.— October  25th.— Supply  of  cast-iron  pipes,  penstocks,  sew- 
age screening  and  raking  apparatus,  &c.,  at  the  outfall  works  at 
Hindley  Green,  for  the  urban  district  council. —  Mr.  Alfred  Holden, 
engineer. 

HiNDLET.— October  25th.— Gas  engine  and  a  set  of  sewage  and  sludge 
pumps  lor  the  outfall  works  at  Hindley  Green,  for  the  urban  district 
co'mcil.— Mr.  Alfred  Holden,  a.m.i.c.e,,  engineer. 

Salford, — October  2oth. — Street  works. — Mr.  Samuel  Brown,  town 
clerk. 

Tadcaster. — October  26th. — 9-in.  earthenware  pipe  sewer  atTadcaster 
West,  for  the  rural  district  council. — Mr.  J.  A.  Bromet,  clerk. 

Dover. — October  2(5th. — Cornish  boiler  for  the  sea  baths.  Marine- 
parade. — Mr.  Henry  E.  Stilgoe,  a.m.i.c.e.,  borough  engineer. 

AVest  Hasi. — October  26th. — Additional  ward  pavilion  at  the  small- 
pox hospital,  Dagenham.— Mr.  Lewis  Augell,  borough  engineer. 

Kensington.— October  26th.— Crushed  Thames  ballast,  for  the  vestry. 
— Mr.  W.  Weaver,  vestry  surveyor. 

Leeds. — October  26th. — Completion  of  the  public  baths  in  Meanwood- 
road. — Sir.  Jno.  Harrison,  town  clerk. 

London.— October  26th.— Alterations  at  the  fire  brigade  station  in 
Heath-street,  Hampstead,  for  the  county  council. — Mr.  0.  J.  Stewart, 
clerk. 

Eedington.— October  26th.— Twelve  months'  supply  of  broken  and 
unbroken  stone,  for  the  urban  district  council.— Mr.  Herbert  H.  Hum- 
phries, surveyor. 

MiDDLEwicH.— October  26tb.— Asphalting  works  in  Queen-street,  for 
the  urban  district  council. — Mr.  Reginald  T.  Worth,  surveyor. 

Southampton. — October  26th. — Broken  Guernsey  granite. — Mr.  W. 
B.  G.  Bennett,  borough  engineer. 

Sowerbt  Bridge.— October  36th.— Cast-iron  pipes  and  lamp  pillars 
and  cages,  for  the  urban  district  council. —Mr.  John  Marsland,  engineer 
and  manager,  Gasworks,  Sowerby  Bridge. 

Watford.— October  26th.  — Broken  granite  for  the  urban  district 
council.— Mr.  H.  Morten  Turner,  clerk. 

Wakefield. —October  26th.— Construction  of  various  lavatories  in 
Westgate.— The  City  Surveyor. 

Bromley.— October  26th.— Norwegian  granite  kerbs  and  Guernsey  or 
Aberdeen  granite,  or  Leicestershire  syenite  channelling,  for  the  urban 
district  council.— Mr.  Fred.  H.  Norman,  clerk. 

Enfield.— October  27th.— Making-up  of  Nag's  Head-road,  Bonder's 
End,  for  the  urban  district  council. — Mr.  T.  W.  Scott,  clerk. 

Twickenham. — October  27th, — Broken  blue  Guernsey  granite,  for  the 
urban  district  council.— Mr,  G.  B.  Laffan,  surveyor. 

Withington. — October  27th. —  Road  works,  for  the  urban  district 
council. — Mr.  A.  H.  Mountain,  a.m.i.c.e.,  surveyor. 

Devonport.— October  27th. — Sewers  for  the  diversion  of  drainage 
from  the  Raglan  barracks. — Mr.  John  F,  Burns,  borough  surveyor. 

Knu  rsFORD. — October  27th. — Edging  and  channelling  works  in  Tabley- 
road.  Love-lane  and  Tatton-street,  and  also  paving  works  in  Tatton- 
street,  for  the  urban  district  council.— Mr.  W.  J.  Downs,  surveyor. 

Lee.— October  27th.— Paving,  kerbing,  channelling  and  other  wo'-ks 
in  Abernetliv-road,  for  the  district  board  of  works.— Mr.  George  Whale, 
clerk. 

Ramsgatk. — October  27t.h.— Best  hand-broken  Cherbourg  quartzite. 
—Mr.  M.  Aspiuall,  a.m.i.c.e,,  borough  engineer  and  surveyor. 

Birmingham. — October  27th. — Construction  of  9  miles  of  aqueduct 
from  Knighton  to  Downtown,  for  the  corporation. — Mr.  Jas.  Mansergh, 
5  Victoria-street,  WcstmiTister,  S.W, 

Litherland. — October  27th.— Completion  of  a  passage,  for  the  urban 
district  council. — Mr.  W.  B.  Gartoii,  surveyor. 

ICkbden  Bkidge.— October  2'ith.— Sewage  works,  for  the  urban  dis- 
trict council. — Messrs.  Newton,  17  Cooper-street,  Manchester. 

Glasgow. — October  ^8th.— Construction  of  a  three-lift  gashoUier, 
216  ft.  diameter  by  U5  ft.,  at  the  iJawsholm  gasworks.- Mr.  J.  D.  Mar- 
wick,  town  clerk. 

Bath.- October  29th.— Repairs,  Ac,  to  buildings  on  the  Park  Farm. 
for  the  corporation.— The  Chairman  of  the  Corporate  Property  Com- 
mittee. 

CovKNTKV.— October  23th.— Completion  of  a  now  road  extending  from 
the  Butts  to  Earlsdon. — Mr.  ,T.  E.  Swindlehurst,  city  engineer. 

West  Buohwich.— October  20th.— Extension  and  remodelling  of  the 
public  bathe,  and  the  erection  of  an  engineer's  house  in  Lomhard- street 
West.— Mr,  Albert  D.  Greatorex,  borough  surveyor. 
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Shbewsbort.— October  29th.— VariouBbuUdin(?8  at  ColehRm.  for  the 
corporation.— Messrs.  John  Taylor,  Son  A  Santo  Crimp,  27  Great 
GoorRe-fltreet,  Westminster,  Lotnlon,  S.W. 

Swiirro IT.— October  ;ji)Lh.— Repair  and  widening  of  the  main  cntmnce 
to  Victoria  Park,  for  the  urban  district  council. —Mr.  H.  Entw-istle,  eur- 
veyor. 

BiniHGsTOKE.— October  30th.— Widening  of  Victona •  street.- Mr. 
Gcoreo  Fitton,  borough  surveyor. 

St.  Axir«s-oir-SB\.— October  3<ith.— Drainage  works,  for  the  urban 
district  council,— Mr.  Uonry  Bancroft,  SH  Mo&ley-Btrcot,  Manchester. 

MouffTMiT  Ahh.— November  lat.— lloaJ  works,  4c.,  in  connection 
with  the  laying-out  of  Victoria  pleasure  groun<ls,  for  the  urlmn  district 
council. — Mr.  John  Williams,  purveyor. 

MAKOkHiMiLTox  ( Ireland).— Novcmtjcr  1st. —  Repairs  at  the  court 
house.— Mr.  E.  O'X,  Clarke,  county  surveyor,  Carrick-on-Shannon. 

SuoHEDiTCK. -November  2nd.— Adililional  engines,  generators,  Ac, 
for  the  vestry.- Me(»srs.  Kincairl.  Waller  A  Manville,  29  Groat  George- 
street,  Westminster,  London,  S.W. 

Braintueb.- Novem^wr  2nd.— liimostone  kerbing,  setts,  channelling 
and  Victoria  stone  paving,  for  the  urban  district  council.- Mr.  H.  H. 
Nankivell,  surveyor. 

Limerick.— November  5th.— Tiling  works  at  the  free  library.- Mr. 
W.  E.  Corbett,  city  surveyor. 

He LL.— November  6th. — 6-in.  and  12-in.  granite  or  whinstone  kerb. 
— Mr.  A.  K.  White,  city  engineer. 

Hull.— November  6th.— Electrical  e(iuipment  of  the  tramways. — 
Mr,  A.  E.  White,  city  engineer. 

Bishops  Stobtfokd. — November  6th. — Broken  granite  and  granite 
chips,  for  the  urban  district  councU.— Mr.  William  Gee,  clerk. 

SouTHBOBOi'OH.— November  11th,— Works  of  laying  gas  main-*,  for 
the  urban  district  council.— Mr.  Corbet  Woodall,  Palace  Chambers, 
Bridge-street,  Westminster,  London,  S.W. 

Soi'THBououoH.— November  nth.— Extension  of  ^Tater  mainsin  High 
Broom,  for  the  urban  district  council, — Mr.  Philip  Hanmer,  clerk. 

BATLKr.— Noveml>er  15th.— Supply  of  flagstones,  setts,  imvors,  kerbs, 
sanitary  tubes,  cement  and  broken  granite.— Mr.  O.  J.  Kirby,  borough 
auireyor, 

Lttham. — November  16th. — Sewerage  works,  for  the  urban  district 
council.— Mr,  Henry  Bancroft,  engineer,  S8  Mosley-street,  Manchester. 


EAST  BARNET.— Accepte<l  for  broken  granite,  gravel,  hoggin,  Ac., 

for  the  urban  district  council.— Mr.  Henry  Yorko,  surveyor: — 
Wliitwick  Granite  Company.   Limited,  Coalville,  near  Leicester.— Per 

ton  at  New  Bamct — \\-iti.  Broken  Granite.  10s.  9d.;  Screened  Chip- 

pmgs.  Sh.  7d.;  i-in.  Scre«^ne<l   Chippings,  7s.  lid.;  i-in.   Screened 

Chippings.Bs.  lid. 
J.  Smart,  Finsbury  Park.— Per  ion  at  New  Bamet— Gmvel  from  Wheat- 

hampstead,  Hatfield  or  W(»lTuers  Green  pits,  .'is.  lOd. 
F.  Pve,  New  Ba met.— Hoggin  per  cubic  yard,  delivered  on  to  rosds, 

5s.  3d. 


LLANDUDNO.— Electric  light  and 
urban  district  council.— Mr.  E. 
veyor;— 
Gledhill  A  Thomas,  Halifax 
B.  Holierts  A  Son,  Manchester  ... 
S.  Warburlon,  Manchester* 
R.  L.  Roberts,  Llandudno* 


refuse  destructor  builrlings,  for  the 
P.  Stephenson,  engineer  and  sur- 

...  £7.*i59 

6.391 

6,609 

6,004 


TENDERS. 

•Accepted. 
BROMLEY.— For  a  Are  brigade  .station  and  sUibles  at  West-street,  for 
the  urban  district  council. — Mr.  Fred  H.  Xoruian,  clerk  : — 

General  Builders,  Limited,  liOndon £1,100 

H.  Chapman,  Bromley 1,012 

W.  Irwin,  London 937 

F.  P.  Duthoit,  Bromley 885 

T.  D.  Graty,  Bromlcv*      835 


CHATHAM.— For  two  shelters  at  the  Victoria  Garden.— Mr.  Cliarles 

Day,  borough  surveyor:  — 
E.  VT.  Fieley,  Chatham        £125 


PO!*LAR.— For  a  twelve  montlut'  supply  of  ^IvaniMcd-iron  imils  for 
the  collection  of  house  refuse,  for  the  board  of  works. — Mr.  Leonard 
Potts,  clerk  : — 

Per  doeen. 
£  •.  <f. 

Brook  it  Jones,  5  Mark  lane,  E.C .         1  19    0 

H.  J.  Skelion  4  Co.,  12  Lime-street,  E.C 1  10    0 

Rho<les  A  Sons,  Lye,  .Stourbridge 18    0 

P.  Round,  Lye,  Stourbridge' : 18    7 


PLYMOUTH. — For  the  beating  and  ventilating  of  the  municipal  build 
ings.— ilr.  James  Paton,  borough  engineer : — 

Russell  4  Co £l,liaa 

Sugg*Co 1,901 

J.  Kmg,  Limited 1,857 

K.  Oldroyd  4  Co     I.OM 

Wood4Co „       1,06 

Carton  4  King        1.414 

Perry  4  Campbell  (part  only) 1,306 

W.  T.  Hockiu*         1,IM 

LangSeld  4  Co.  (besting  only) 610 


NEATH. — For  water  extensions,  for  the  rural  district  council.— Mr.  W. 
K.  Clarsun  Thomas,  a.m. i.c.e., engineer:^ 

£ 

W.  Paniuharson,  Abcrdarc        1,168 

R.  Young,  Neath 1,291 

Barnes,  Chaplin  k  Co.,  Cardiff l.lss 

G.  Webb  i  Co.,  Swansea 1,10» 

K.  K.  luie.-i.  Neath*  ..  1,122 

Bntchelor  4  Snowdon,  Cardiff 1,113 


G.  Harris,  Cilfrew  Neath  . 


4  0 

2  t 

i  7 

8  11 

6  5 

1  0 

1,031  13  6 


KRDINGTON.— For   levelling,  Ac,  two  roads,  for  the  urban  district 

council.— Mr.  Herbert  H.  Humphries,  surveyor  :— 
< 'nrrall,  Lewis  4  Martin.  HinniiiL'bam*  il-^'tl 


POPL.iR. — For  pavingof  a  portion  of  Enst  India  Dock. road  with  Jarrah- 
dale  jarrah  wood  blocks,  for  the  Iward  of  works. — Mr.  Leonard  Potts, 
clerk ; — 

Carriajrcway  and  footways. 

Mowlem  4  Co.,  Westminster £13.896 

W.  Gritliths,  Kingsland   .         1S,528 

G.  J,  Andersion,  North-street,  Poplar  13,003 

W.  Gibbs,  Limehouie     12,513 

Carriageway  only. 
vVcrae  Wood  Flooring  Company,  Hackney  Wick    -  0,213 

ltn|>ritve'l  W'n  )d  Pavement  Company,  Quctfu  Vu-t  iriii-^irr'  l    .  ^,''7- 


GREEN'S    PATENT  TRUINVERT   PIPE. 

To  put  it  shortlv,  this  pipe  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  ga?  and  water-tight  con- 
nections at  every  joint,  and.  while  allowinjj 
for  a  sliirlit  sertK  inont  wlien  first  laid,  forms  an 
absolutely  rigid  joint  dii-ectly  the  cement  sets 

I,— Oas   and    Water-Tlgrht   Joints    •••lly   made 

under  water, 
2,— Truo  Allernment  of  Invert. 
3.— Socket    the    Btrongest    part    of    tho    pip* 
4.— No  special  Junctions  required. 

GATES    &    GREEN,    Ltd.,   Halifax, 


AA — Holes  for  pouring  in  cement  or  com- 
position. 
BB— Strengthened  ani  Lengthened  Socket. 


CC— Inner  Socket  and  Rest. 

EK— Chfimber  for  cement  or  composition. 

FF— Stanford  Joint  in  new  position. 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 


FOR      RAISING 


As    adopted    for    tlie     DraiTiatro    of    Eastbourne,    Southampton, 
Warrington,    Staines,    Ipswich,    Norwich,    Felixstowe    and   many 

otluT  ]ilaci's,  liiilh  in  llii<  rmintrv  and  aliroad. 


For    Pamphlets    and    Parliculara    apply    lo 


HUGHES    &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLV     WORKS. 
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RAWMARSH.— For  street  works,  tor  the  urban  district  couacil, 
J.  W.  Bellamy,  clerk  :— 

Peasehill-street. 

W.  H.  Trelieme,  Rawmarsk         

Eyre  &  Co..  Sheffield  

B.  Bool,  Rawmarsh* 

Kcw-strcet. 
Evre  &  Co.,  Sheffield 
W.  H.  Trelieme,  Rawmarsh 
B.  Bool,  Rawmarsh* 


—Mr. 


£330 
273 

aro 

130 
1-to 
121 


ROTHERHITHE.— For  a  chimuey  shaft  at  the  refuse  destructor  iu 
Rotherbithe-street,  for  the  vestry.— Mr.  Norman  Scorsie,  surveyor  ;— 

£!,G85 


2,428 
!,291 


General  Builders,  Limited,  Southamptou-roiv,  W.L'. 

H.  Knight  (Si  Son.  Tottenham.  N.*      

Myles  &  Warner,  Stalybridge    ...  

SALFORD.— For  the  electric  wiring  of  the  library  at  Peel  Park.— The 

Electrical  Engineer,  Walness-ioad,  Broughton  ;— 
Whipp  &  Co.,  Southport* £208 


SLEAFORD.— For  laymg  caf't-u'on  water  pipes  to  the  village  of  bcred- 
ington,  for  the  rural  district  council.— Mr.  Jesse  Clare,  surveyor  :— 

R.  D.  Woods  &  Co.,  London  £594 

C.  S.Malletti  Co.,  London  40i) 

W.  Gould,  Preston ...  Wl) 

F.  Pattison,  Ruskington     -09 

J.  T.  Barnes,  Sleaford         -HO 

S.  C.  Skinner,  Heckington*  -57 

SOUTH  HORNSEY.— For  hard  wood  paving  in  High-street,  for  the 
urban  district  council. — Mr.  M.  W.  Jameson,  surveyor  ; — 

W.  Wadey,  Stoke  Newmgton,  N.E £1,050 

W.  Gritaths,  Bishopsgate,  E.C.»  1,900 

Acme  Wood  Flooring  Company,  Victoria  Park,  E.  1,875 


THAMES  DITTON.— For  broken  Guernsey  or  Quenast  granite,  for  the 
urban  district  council. — Mr.  E.  A.  Everett,  clerk: — 

C.  M.  Manuelle,  12  Lime-street,  E.C.,  13s.  per  cubic  yard.* 


MEETINGS. 


10. 
11. 
13. 

15. 
IS. 


OCTOBER. 
-Asteociatiou  of  Mumcip:d  Corpoi-ations:  Autumn  general  mcetins' 

at  the  Westminster  Palace  Hotel. 
-Sanitary  Institute  ;    Inspection  of  the  Soutliwark  and  Yauxball 

Waterworks,  Hampton. 
-Sanitary    In>-titute ;     Dr.    Henry    R.    Kenwood    on    *'  Infectious 

Diseases  and  Methods  of  Disinfection." 
— Sanitaiy  Institute:  Dr.  Alfred  Hill  on  "  Diseases  of  Animals  in 

relation  to  Meat   Supply;   Characteristics  of  Vegetables,  Fish, 

&c.,  unfit  for  Food." 
—Sanitary  Institute:  Visit  to  Messrs.  Harrison  &,  Barber's  knacker 

yard,  Winthrop-street,  Whitechapel. 
-Sanitary  Institute  :  Inspectionof  the  Disinfecting  Station,  Chelsea, 

conducted  by  Dr.  Louis  Parkes. 

NOVEMBER. 

-Sanitary  Institute ;  Mr.  J.  Osborne  Smith  on  *'  Prmciples  of 
Calculating  Areas.  Cubic  Space,  kc;  Interpretation  of  Plans  and 
Sections  to  Scale." 

—Institution  of  Civil  Eugineei's :  Opening  of  session  and  presenta- 
tion of  awards  made  by  the  council. 

-Sanitary  Institute  :  Inspection  of  disinfecting  and  filterinsr  appli- 
ances at  J.  Defries  &.  Sons,  Limited,  14:7  Houndsditch,  E.G. 

—Sanitary  Institute  :  Mr.  Joseph  Priestley  on  *'  Ventilation,  Warm- 
ing and  Lighting." 

—Sanitary  Institute:  Inspection  of  the  Richmond  main  sewerage 
works,  Mortlake,  under  the  guidance  of  Mr.  William  Fairley. 

—Sanitary  Institute  :  Visit  to  the  Metropolitan  Cattle  Market,  York- 
road,  N. 

-Sanitary  Institute  :  Prof.  T.  Roger  Smith  on  "  Sanitary  Building 
Construction." 

—Sanitary  Institute :  Demonstration  of  diseased  meat,  at  the  Parkes 
Museum,  by  Mr.  W.  A.  Bond. 

-Sanitary  Institute :  Mr.  J.  Wright  Clarke  on  '*  Details  of  Plumbers' 
Work." 

—Sanitary  In;stitute  :  Inspection  of  the  sewage  and  destructor  works, 
Ealing,  under  the  guidance  of  Mr.  Charles  Jones,  engineer  and 
sui'veyor  to  the  district  council. 

—Sanitary  Institute  :  Mr.  George  Reid  on  "  Sanitary  Appliances." 

—Sanitary  Institute  :  Mr.  W.  C^  Tyndale  on  "  Hous?  Drainage." 


GALVANIZE 


IRON 


FRED^BRABY2(C? 


FITZROY  WORKS 
352 TO  364  EusTON  R? 
TONDQNi 


*.*Ji^^/ 


BLAGKMAN 


VENTILATING 
GO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE  MARK    63    FORE   STREET,   LONDON,    E.G.,    and    Branches. 


ALUMINO- 
FERRIC. 

THE   Pr-ecigJitant. 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glass,  of  all  kinds  covered  by  the  Policies  of 

thii  Comvitiiiv. 

MODERATE  RATES.     PROMPT  REPLACEMENTS 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  i.ier  cuut.  of  the  Prcmumi;;  icturncd  ever,' 

.i:v  \i;ar>  m  cases  where  no  claim  ba.s  arisen. 

Applicatloas  for  Agencies  Invited. 

Liberal    Terms    for     Business    Introduced 


NAVVY  BARROWS 

ContractoFs'  Timber, 

Polling  Boards  and  Runnurs  to  mzc^,  Eiiijli^h 

i'iiuber,  Plank  and  Scantling.  Wagon   Wood, 

Fencing,  Joinery,  Pick  and  Hammer  Shafts. 

JOHN  ASHWORTH  &  CO., 

Watcrfoot,   IManchcster. 

Estab.  1858.  Depots :  Liverpool,  HuU.'Fleet"  ood. 


.        ^?j^        .     BILLS     OF     QUANTITIES,    SPECIFICATIONS, 

^^iM^m  CONTRACTS,     PLANS, 

V^^l'^lL^^^^f  LlTHUUKAl'UhD     J_\      BEbT     bTiLE     ANU     WITH     GREAT     EXl'EUITlOlv      E'ff 

-^^'*^=^^^^  PARTRIDGE    &    COOPER, 

AncniTECTS'    Ayi>    t^VRVEYOm,'    LlTHOGKAPHERf?, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.O. 

LlBKKAl.   DISCOUNTS.  ACUORIUM,;  TU  ARUANGiiMENT.S. 


V,    1  Ul  1,1.1  HKIJ  OVKi:  UAM    A  CENrUKI. 


EASTWOOD  &  CO.,  Limited. 

iJt'iul    OlHcc:      BELVEDERE     KOAD,    LAMBIiTH,     S  E.  

BRICKS.   LIME.    CEMENT 

In  any  Quantities.        For  Prices  apply  to  above  address. 
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The  State  of  London's  Streets.— Mr.  John   Furber,  a 

mamber  of  St.  George's  Vestry,  complains  that  the  nsiial  state 
of  the  principul  streets  of  L  mdon— tha  largest  and  most 
healthy  city  the  world  has  ever  seen— is  a  standing  disgrace. 
The  hose  should,  he  says,  be  used  on  all  wood  pavement 
every  morning,  and  the  prirjcipal  thoroughfares  should  be 
well  brushed  on  Sundays  as  well  as  on  week-days.  >lr. 
Fnrber  accordinijly  advocates  the  control  of  all  London 
streets  by  the  county  council,  who  could  not,  he  remarks,  do 
worse  as  regards  maoageniont  than  the  vestries 


NOTICES. 

IhE  bUBVliVUK  ANU  MUNICIPAL  AND  CoUNTY  Enu1NEI.II 
way  be  crdered  direct,  thioii'jh  any  uf  Mesirs.  Smith  ^'  Son'i 
book-stalls,  or  of  any  neu-iagcnl  in  the  United  Kingdom. 
Applications  to  the  Offices  for  sin'jle  copies  by  post  mnsl  in  all 
cases  be  accomi^anicd  by  stamps. 

The  Prepaid  Sabsoription  (including  postage)  is  as  fulluics  : 
Twelve  Six  Three 

Months,  Months.  Months. 

UuitcU  KiQKiloin  ISs.        ..         's.  6d.        ...        3s.  9d. 

Contiaeni,  the  Colonies,  India, 
United  Stales,  &c 198.        ...       9s.  Bd.        ...       li.  9d. 

The  International  News  Company,  83  and  85  Duane-alreet, 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
SuHVEYOK.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EUllUKlAL,  PUBLISHING  AND  AUVERnsEMENr  OFflLIiS  : 

ST.  BRIDE'S  UOUSE,  24  liiUUE-L.\NE,  FLEET-STEEET, 

LoNhu.V,   h.L. 


cent  testimonials,  not  later  than  13  o'clock  noon  on  Taeaday, 
the  26th  October. 

GEOBGE  T.  LYNAM, 

Borough  En^nccr  and  Surveyor. 
Town  Hall,  Burton. ou-Trur.t. 
October  13,  1S97. 

C~    ITY  OF  BRISTOL 
The  Corporation  reqiiin  Iwu  Building  Inspcctort-. 

-Vpplicants  must  have  a  jiia  tic  il  knowledge  of  house  drain- 
age and  buildiug  cuustructiun.  and  be  accUbtnnv-<)  t..  ^uper- 
iiiicud  the  erection  of  buildiii{j9. 

.\ge  not  to  exceed  forty  yearn. 

Salary.  £12'J  per  annum,  rising  to  £Iot1. 

Particulars  ol  the  duties  uf  the  olbce  can  be  obtained  from 
the  undersigned.  Applications,  with  copies  ot  three  recent 
testimonials,  to  be  sent  to  uiu  not  later  than  the  30lh  iust. 

t'anvassiug  tnembersof  the  Council  will  be  a  disqualification. 

THUS.   HE.Sny   VABHICOM.  .  E., 
Cilv  Engineer. 


COMPETITION. 


APPOINTMENTS  OPKN. 


BOROCTGH  OF  BURTON-UPON-TRENT. 
Wanted,  in   the    Bormigh    Engineer's   department,  an 
Assistant   having  a  thorough    knowledge  of    town  sewerage 
works.     Salary  at  the  rate  of  £130  p:;r  annum. 

Also  a  J  anior  Tracing  Clerk,  at  a  salaiy  of  £30  per  aunnm. 
The  appointments  will  be  terminable  by  one  month's  notice 
on  either  side.  ':'   . 

.\ pplicatious,  endorsed  "Assistant"    or  "Tracing    Clerk," 
must,  be  sent  to  the  undersigned,  accompanied  by   three  re- 


BOROUGH  OF  BOOTLE. 
TO    ARCHITECTS. 

The  Corporation  of  Bootle  invite  .Architects  to  submit 
Competitive  Plans  of  a  Central  Fire  Statiijn,  Firemen's  Dwell- 
ings and  District  Police  Station,  to  be  erected  on  a  site 
fronting  Strand-road,  and  bituate  between  Irlaui-road  and 
Pacitic-i-oad,  Bootle,  at  a  cist  not  exceediug  £1.5.000.  The 
Corporation  will  be  advised  by  a  {jrofessional  referee  in  the 
selection  of  plans  and  (^.subject  to  the  sanction  of  the  Local 
Government  Board  to  the  s  dc  ol  the  present  old  buildings 
and  to  the  loan  necessary  for  new  buildings)  they  will  enter 
into  an  agreeuient  to  employ  the  author  of  the  plan  plaoed 
first  in  order  of  merit  as  the  .\rchitect  in  the  erection  of  the 
new  building.  In  the  event  of  such  sanction  being  withheld 
the  Corporation  will  give  a  incmiuJi  of  50  guineas  to  the 
author  of  such  plan.  .V  premiuin  of  25  guineas  will  be 
awarded  for  the  plans  placi  J  second  in  i>rdcr  of  merit.  Thcs'' 
conditions  ;u'e  also  subject  to  ihe  leport  of  the  referee  that 
the  plans  submitted  aie  of  sufficient  merit  to  justify  a  selec- 
tion. The  premiated  plans  will  become  the  property  of  the 
Corporation. 

Conditions  of  comp'titiim  and  instructions,  with  plan  of 
site,  will  be  sent  to  intending  ompetitors  uu  application  to 
Air.  J.  A.  CiMwther,  Borougii  Engineer,  and  payment  of  1 
guinea,  which  will  be  returm-d  on  i-eccipt  of  bund-jide  plans. 


BAYLISS,JONES&BAYLISS' 


BARB 

WIRf 
TREE- 
GUARDS. 


— 

— 

~i 

1 

— 

— 

=^ 

*n 

^ 

'^ 

IRON  <^^ 

FENCING 

HURDLES,  GATES,  8cC. 


Xhn  V.Tnu'.icfurc.s  of  .ill  l^lnds  of  HVro 
I  encing  Malcrial.  Pallsaaias,  Wheelbarrons, 
\\  inc  Bios,  Garden  Sails,  Sc. 

CATALOGUES    FREE. 


VICTORIA    WORKS, 

WOLVERHAMPTON. 

London  Oltlces  an'l  Show-Kooins 


GALVANISED     WIRE      NETTING,     &c.    .^p    139  &  U1  CANNON  STREET.  E.G. 


ALL     AT     VERY     LOW     PRICES. 


rUo^c  nn.nti"n  Iht.^  Journal. 


LEEDS  FIRECLAY  COMPY .  LTD 

20     IPJL.IR.1^     K/OAAT,      LEEDS. 

GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks.   Furnace  Linings,  Sin/^s,  Traps,  Porcelain  Batfis,  dc. 
THURSTONLAND    RED    FACING     BRICKS. 


BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,   Wonship 
Street,  E.C. ;  lO  Charlcrhousi;  Street,  E.C. ;  and  Sonicib  Town  Goods  Station,  Eustoii  Kd.,  N.W. 
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Plans  most  be  sent  in  on  or  before  t.he  31st  December,  1897. 

(By  order) 

J.  H.  FARMER, 

Town  Clerk. 
Town  Hall. 
13th  October,  1897. 

TENDERS   WANTED. 

URBAN  DISTRICT  COUNCIL  OP  HINDLET. 
SEWAGE  DISPOSAL  WORKS.— No.  2  CONTRACT. 
The  Council  are  prepared  to  receive  tenders  for  tlie  supply 
of  Cast-Iron  Pipes,  Penstocks,  Sewage  Screening  and  Raking 
Apparatus,    Automatic    Floating    Outlet,   Sluice  Valves,   &c., 
fixed  complete  at  the  Ontfall  Works,  Hindlej-  Green. 

Full  particulars  and  drawings  showing  the  position  of  the 
several  works  mav  be  seen,  and  forms  of  tender  obtained,  on 
application  to  the  Engineer,  Mr.  Alfred  Holden,  Council  Offices, 
Hindley. 

Sealed  tenders,  addressed  to  me  and  endorsed  "  Tender  for 
Ironwork,"  are  to  be  delivered  at  my  office  at  or  before  10 
a.m.  on  Jlonday,  the  25th  day  of  October  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
auy  tender. 

(By  order) 

STEPHEN  HOLT, 

Clerk  to  the  Council. 
Council  Offices,  Cross-street,  Hindley. 
8th  October.  1897. 

URBAN  DISTRICT  COUNCIL  OF  HINDLEY. 
SEWAGE  DISPOSAL  WORKS.— No.  3  CONTRACT. 
The  Council  are  prepared  to  receive   designs  and  tenders 
for  the  supply  of  a  Gas  Engine  and  sets  of  Sewage  and  Sludge 


Pumps  and  for  their  Erection  at  the  Outfall  Works,  Hiadley 
Green.  Bach  pump  must  be  capable  of  continuous  pumping 
at  the  rate  of  15,000  gallons  per  hour. 

Full  particulars  and  general  conditions  of  tendering  and 
plans  showing  position  of  the  engine  house  and  arrangement 
of  the  pumping  mains  may  be  obtained  from  the  Engineer, 
Mr.  Alfd.  Holden,  Assoc. M.i.c.E.,  Council  Offices,  Hindley. 

Designs  and  tenders,  endorsed  "  Tender  for  Pumping 
Machinery,  &c.,"  to  be  sent  to  me  on  or  before  10  a.m.  on 
Monday,  the  25th  day  of  October  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  (By  order) 

STEPHEN  HOLT, 

Clerk  to  the  Council. 

Council  Offices,  Cross-street,  Hindley. 

8th   October,  1897.  

pITY  AND  COUNTY  OF  KINGSTON-UPON- 

V-7  HULL. 

ELECTRIC  TRAMWAYS. 

The  Corporation  of  the  above  city  invite  tenders  for  the 
Electrical  Equipment  of  their  Tramways,  to  the  extent  of 
about  9  miles  double  track  and  i  mile  single  track. 

It  will  be  open  to  contractors  to  submit  tenders  for  various 
systems,  and  the  contract,  which  will  not  be  divided,  will 
include  Engines  and  Generators,  Switch-boards,  Feeders,  Poles, 
Brackets,  Trolley  Wire,  Rail  Bonding,  and  all  Accessories  ; 
also  the  first  instalment  of  Cars  (fifteen  Motor  Cars  and  five 
Trailers). 

It  is  expected  that  the  specification,  lithographed  plans  of 
the  routes,  and  other  particulars,  will  be  ready  for  issue  early 
in  September,  and  copies,  when  ready,  may  be  obtained  from 
the  City  Engineer,  Hull,  by  persons  jiroi^osing  to  tender  upon 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     EXHAUST. 

THE    ONLY 


VENTILATOR. 

For  Buildinccs,  Drams,  Ac. 


S 


1.1^: 


Fig.  28m. 

By  Electricity,  Water,  Gas,  Steam, 

Hand  or  Horse  Power. 


,  "ACME" 
(*  EXHAUST 

^       LOUVRES. 

6  For     Doors, 
^         Walls,  ic. 
From  9s. 


VENETIAN    WALL 
INLETS. 

From  Is.  Gd. 


SMOKE 
CURES. 


Telegrams :  "  Ketwobth,  Livbkpool."      Telephone  No.  1877.      Twenty.five  Years'  Experience.      lUaelrated  Price  Lists  Free. 

s.^  "    'V^xa.-fc±a.a.-t>iaaL^     CLXxd     SC^a,-fcix>.sr     Co:Kx».i»o.x>.3r,    Xi±-cr^x^x>ool- 

Contractors  to  H.M.  Covernment  Departments,  Various  Corporations,  Railway  Companies,  &c. 


"ACME" 

Chimney 
Cowl, 


^  Steel,  Copper 
lo  find 

,^  Terra-Cotfa. 

Readily 

swept ; 
prevents 

down- 
draught. 

25s.  to  3Sa. 


CONOLLY'S  Improved  "  TOLMER  "  SYPflON  FLUSHING  CISTERN 

IS  THE  MOST    PERFECT  W.W.P. 
ON    THE    MARKET. 

Certain    in    Its    Action— Flushing    Two   Gallons 

of  Water  in   Four  Seconds. 

IS   ABSOLUTELY    SILENT. 

Unlike  other  Cisterns,  cannot  fail  through 
Oxidation,  and  ha«  no  Valves,  Rubbers,  or  Seatlngs 
to  get  out  of  order. 

Can  be  used  as  a  back  action  Cistern  and  in 
positions  where  little  or  no  fall  exists,  as  it  does  not 
require  a  down  pipe  to  ensure  a  discharge  of 
contents 

Conform  with  the  Regulations  and  Require- 
ments of  the  Water  Companies. 
Enormous  Sale.         Hundreds    of  Unsolicited 

TE.tJTIMONIALS. 

Illustrated   Price  List   and    Particulars    on 

.»ATE>*T  L*        ArPI.TF.D  FOR.  application     to 

HENRY    CONOr-LY    &    Co., 

42  HAMPSTEAD  ROAD,  LONDON,  N.W. 


OROGQON  8l  CO.,  L** 

CONSTRUCTIONAL  WORK 
m  IRON  OR  STEEL. 


Estimates     Given    for    all    kinds   of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  M.\NUFACTURRRS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

6    Upper    Thames    Street,    LONDON,    E.C., 

And     nt     LIVERPOOL     .^nd     GLASGOW. 


THE  "ADDIS 


9? 


DRAIN  STOPPER 


For  Testing    Drains    by   nneans   of  Water,    Smol<e,    &c. 
The  parts  are  non-corrosive.    The  disc  of  galvanized  iron,  the  nipple  of  gun  metal,  the  nut  and  cap  oi  brass. 


PERFECTLY  SOUND  JOINT. 

EASILY  APPLIED. 

NO  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 
MORE  SECURE  THE  JOINT. 


6lN.  STOPPCN 


BCFORC   CXPANSICN 


PRICES 

1 :- 

- 

4-inch 

7 

0 

each  nett. 

5-inoh 

9 

6 

6-inch 

10 

6 

8-inch 

16 

6 

S-inch 

17 

6 

10-inch 

21 

6 

NICHOLLS  &  CLARKF,  shoreditch,  LONDON.  E. 
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payment  of  a  deposit  of  £10,  which  will  be  refunded  npon 
receipt  of  a  bond-fide  tender  and  return  of  the  papers  and 
plans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thus.  G.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tramway  Kiiuipment,"  are 
to  bo  aiUlrossed  to  the  Chairman  of  the  Works  Committee, 
and  delivered  at  the  Town  Clerk's  ottice,  Hull,  before  noon 
on  Friday,  5th  November,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

(By  order) 
A.  K.   WHITK,  City  KnRincer. 
A.  S.  BARNAKD,  City  Elootrioal  Engineer. 

Town  Hall,  Hull. 

2tith  August,  1897. 


s 


TOKKSLEY  RURAL  DISTRfCr    COUNCIL. 


GREAT  ATTOK  SEWERAGE  AKD   SEWAGE  DISPOSAL. 


TO  CONTRACTORS. 

The  Stokesley  Rural  District  Council  invito  tenders  for  the 
laying  of  about  6,200  lineal  yards  of  15-in.,  12-in,,  10-in.,  9-in., 
8-in.  and  7-in.  earthenware  and  cast-iron  Pipe  Sewers,  with 
the  necessary  manholes,  storm  overflows,  flushing  chambers, 
river  crossings,  Ac,  and  inclndiug  the  construction  of  a 
Chemical  Precipitation  Plant  and  the  laying-out  of  about  2^ 
acres  of  land  for  filtration  purposes,  in  accordance  with  the 
Bcheme  prepared  by  Mr.  Harry  W.  Taylor,  a.m.i.c.e.,  f.s.i., 
I'.tt.M.K.,  of  .Vewburn-on-Tyne,  the  Council's  engineer. 

Plans  and  specifications  may  be  seen  ami  bill  of  quantities 
obtained  on  payment  of  £0  (which  sum  will  be  returned  on 
receipt  of  a  lona-Jide  tender)  on  and  after  Monday,  the  25th 
inst,  on  applicatijn  to  Mr.  John  Dixon,  Sonthbank,  Great 
Ayton,  Clerk  to  the  Great  Ayton  Parish  Council. 

Conti-actors  wishing  to  go  over  the  ground  are  requested 
to  meet  the  Engineer  at  Great  Ayton  station  on  Wednesday, 
the  27th  inst.,  at  11.15  a.m.  (10.52  train  from  Middlesbrough). 

Sealed  tenders  are  to  be  sent  to  me,  the  undersigned,  at  my 
office,  Stokesley,  endorsed  "  Great  Ayton  Sewerage,"  on  or 
before  Friday,  November  5th. 

It  is  essential  that  the  contractor  whose  tender  may  be  ac- 
cepted shall  have  had  considerable  ex|ierieuce  in  this  class  of 


work ;  and  be  mast  be  prepared  to  furnish  good  and  approved 
secnrity  for  iho  dae  fulfilment  of  the  contract  to  the  extent 
of  one-third  the  amount  of  his  tender. 

The  lowest  or  any  tender  will  not  neoessarilj  be  accepted. 
(By  order) 

W.  RICHARDSON, 
Solicitor  and  Clerk 
to  the  Stukesley  Rural  District  Council. 

Stokesley,  Yorkshire. 
October  19,  1897. 

BECKENHAM  URBAN  DISTRICT  COUNCIL. 
TO  CONTRACTORS. 
The  Beckcnham   Urban  District  Council  invite  tenders  for 
providine  and  liiying  Crossings  in  various  roads,  and  also  for 
new  Paving  in  Bcckenham-road. 

Th(>  works  consist  of  about  2  K)  super,  yards  of  axed  second- 
hand Aberdeen  or  Guernsey  Piichers,  150  lineal  feet  Norway 
Kerb,  210  super,  yards  of  2-in.  Red  Brick  Paving,  Ac. 

Plans  and  sections  may  be  seen  and  bills  of  quantities, 
spccilications  and  forms  of  tenders  obtained  on  application 
to  Mr.  John  A.  .^ngell  on  and  after  October  1st,  on  deposit 
of  £1,  which  will  be  returned  on  the  receipt  of  a  bonA-fide 
tender. 

Tenders,  duly  sealed  an<l  endorsed  "  Tender  for  Crossing 
and  Paving  Works,"  to  be  sent  to  the  undersigned  not  later 
than  -1  p.m  ,  Monday,  October  25,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

P.  STEVENS, 

Clerk  to  the  Council. 
1st  October,  1897. 

ERDINGTON  URBAN  DISTRICT  COUNCIL. 
SEWERAGE  WORKS. 

The  above  Council  are  prepared  to  receive  tenders  for  the 
construction  of  about  50  yards  Cast-iron  Pipe  Sewer,  2.900 
yards  Earthenware  Pipe  Sewers,  with  manholes,  lampholes, 
flushing  chambers,  and  other  works  in  connection  with  the 
sewerage  of  Bromford,  within  their  district. 

Drawings  and  specifications  may  be  seen,  and  bills  of 
quantities,  forms  of  tender  and  all  information  obtained,  upon 
application  at  my  office.  Public  Hall,  Krdington.  from  Wednes- 
day, the  27lh  day  of  October,  to  Wednesday,  the   10th  day  of 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  ^ 

40  by  27 „         3  - 

63  by  31 „         4- 

Copies  in  one  sheet  fiOby -if),  by  arrangement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  a.  e 

40by27 „       2e 

53  by  31 „       3  e 

J.  HALDEN  &CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


Subscribed  Capital 


£2,127,500. 


Head  Offices 


(  45  DALE  STREET,  LIVERPOOL, 
I  731 


)  TO  76  XING  WILLIAM  STREET,  LONDOK. 


LibtTiil    Commissicin    allnwea     to     SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  iutruauctiou  o( 

Bll8iu<--3B. 


C.WOOLIISCRQFT  &S0N, 


HANLEY, 

STAFTS. 


LTD. 


Mm,   WALLS 
AND  ROOFS 


Red 
and  Blue 

STAFFORDSHIRE 

GOODS 

Many  Specialities     Illustra- 
tions ard  Prices  on  application 


TO     LET. 


PERMANENT      DECORATIVE 


WALL  a  CEILIXG  COVERIXGS. 

ENAMELLED     FLEXIBLE     METAL. 

THE  ENAMELLED  METAL  DECORATION  CO., 

97,  Queen   Victoria  .9f'i.f,  LONDON.  E.C 


Nineteen  Medals. 


CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


w 


mw 


MVVa..      ^WOOLLAIVIS       &      CO., 

UHIOINAL    MAKKKS   OP 

ARTISTIC   WALL    PAPERS 

Froo    from    Arsonlo. 

Sole  Address    110  HIGH  STREET,  near  Manchfsfer  Squart.  LONDON,  W. 

.Viv,-i/i(    T,r,„s   t\.T    /■■   ,.  ■;  lif  „U    /V,-.,r„',.r. 


TTwTT 


infr 
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THE    STTEVEYOE    AND    MTTNTCTPAT. 


[ncTnBFR  22,  1S97. 


November,  1897,  upon  which  latter  tlay  sealdl  tenders,  en- 
ilorsed  "  Tenders  fur  Bromford  Sewerago,"  must  be  delivered 
at  my  office  not  later  than  12  o'clock  at  noon. 

The  Council  do  not  bind  themselves  to  accept  tlio  lowest  or 
any  tender,  and  ihe  tender  of   any  firm  payins  less  Ihan  I  he 
standard  ra(eof  wages  will  not  be  considered. 
HRTfBEET  H.  nUMPURTES, 

Engineer  and  Surveyor  to  (he  Council. 
Public  Hall,  Erdington. 

19tji^  October,  1S97. 

ORNSEY  URBAN  DISTRICT  COUNCIL. 

TO  ROAD  AND  SEWER  CONTRACTORS. 
The  nornsey    Urban    District   Council   are  prepared   to  re- 
ceive  tenders   for   Sewering,    Levelling,    Paving,  Metalling, 
Channelling  and  Making  Good  Inderwick-road  (3rd  section), 

Rornsev.  r  i     j 

Plans  and  specifications  may  be  seen  and  forms  of  tender 
and  all  information  obtained  on  application  to  Mr.  E.  J. 
Lovegrove,  c.E.,  Engineer  to  the  Council,  at  the  offices  men- 
tioned below,  on  any  morning  between  the  hours  of  10  and 
12  o'clock,  on  the  sum  of  £2  being  deposited  with  the  Clerk- 
to  the  Council,  which  sum  will  be  retained  by  the  Council, 
and  deemed  to  be  forfeited  if  a  hovci-fale  tender  is  not  madi- 
by  the  depositor.  If  a  tender  is  made  which  is  not  accepted 
the  sum  deposited  will  be  r^-turned,  and  if  a  tender  is  accepted, 
such  sum  will  be  retained  by  the  Council  until  the  contract 
has  been  executed  bv  the  depositor,  and  will  be  forfeited  in 
the  event  of  his  or  his  sureties  failing  or  neglecting  to  exe- 
cute such  contract,  or  the  bond  accompanying  the  same,  with- 
in seven  days  after  he  or  they  respectively  shall  have  been 
requested  to  execute  the  same. 

No  tender  will  be  considered  excepton  the  prescribed  form. 

Sealed  and  endorsed  tenders  are  to  be  deposited  in  the 
tender-box  in  my  department  not  later  than  4  o'clock  p.m.  on 
Tnesdav,  the  9th  dav  of  November  next. 

The  Council  reserve  to  themselves  the  right  to  decline  all 
or  any  of  the  tenders  so  sent  in. 

(By  order) 

P.  D.  ASKEY. 
Clerk  to  the  District  Council. 

Offices  ;  Southwood-lane,  Highgate,  N. 
19th  October,  189' 


HORNSEY  URBAN  DISTRICT  COUNCIL. 
TO  ENGINEERS,  CONTRACTORS,  &r. 

The  Hornsey  Urban  District  Conned  are  prepared  to  re- 
ceive tenders  i'or  ihe  supply  and  erection  of  Masker's  Patent 
Concrete  Slab  Machinery  at  the  sanitary  depot,  High-street, 
TTornsey. 

Plans  and  specifications  may  be  seen  and  forms  of  tender 
and  all  information  obtained  on  application  to  Mr.  E.  J.  Love- 
crove.  Engineer  to  the  Council,  at  the  offices  mentioned  be- 
hiw,  on  au^y  morning  between  the  hours  of  10  and  12  o'clock, 
on  a  sum  of  £2  beiiig  deposited  with  the  Clerk  to  the  Council, 
which  sum  will  be  retained  by  the  Council  and  deemed  to  be 
forfeited  if  a  bona-l'ide  tender  is  not  made  by  the  depositor. 

If  a  tender  is  ma'de  which  is  not  accepted  the  sum  deposited 
will  be  returned  ;  and  if  a  tender  is  accepted  such  sum  will 
be  retained  by  the  Council  until  the  contract  has  been  exe- 
cuted by  the  depositor,  and  will  be  forfeited  in  the  event  of 
his  or  his  sureties  failing  or  neglecting  to  execute  such  con- 
tract, or  the  bond  accompanying  same,  within  seven  days 
after'  he  or  they  respectively  shall  have  been  requested  lo 
execute  the  same. 

Xo  tender  wdl  be  considered  except  on  the  prescribed  form. 

Sealed  and  endorsed  tenders  are  to  be  deposited  in  the 
tender-box  in  my  department  not  later  than  4  o'clock  on 
Monday,  the  15th  day  of  November  proximo. 

The  Council  reserve  to  themselves  the  right  to  decline  all 
or  anv  portion  of  the  tenders  so  sent  in. 

(Bv  order  of  the  Council) 

P.  D.  ASKEY, 
Clerk  to  the  District  Council. 

Offices:  Southwood-lane,  Highgate,  N. 
20ih  October,  1897 


HORNSEY  URBAN  DISTRICT  COUNCIL. 
TO    BUILDERS  AND  CONTRACTORS. 
The  Hornsey   ITrban  District   Council  are  prepared   to  re- 
ceive tenders   for   the   erection   of   buildings    for  a    Central 
Library,  Hornsey. 

Plan's  and  specifications  may  be  seen  and  forms  of  tender 
and  all  information  obtained  on  application  to  Mr.  E.  J. 
Lovcrove,  Surveyor  to  the  Council,  at  the  oflices  mentioned 


HAYWARD'S  PATENT  SEMI-PRISM  REFLECTINC-LENS  LIGHTS 

Fd«    LIGHTING    iaASEMEHTS.    CELLARS    *WD    UNDEBGROUWD    ftPARTWEMTS. 


UNDERGROUND  CONVENIENCE,  CHARINC  CROSS     LIGHTED  BY  HAVWARD'S  PATENT  LIGHTS.        ALSO  AT  OVER  100  OTHERS   fHROUCHOUT  THE  COUNTRY. 

Forty   ill  London     at  the  Law  Courts     Hyde  Park -Oxford  Circus- South  Kensington,  &c.      And  at  Liverpool,  Manchester,  Leeds, 
Edinburgh,  Glasgow,  Brighton,  Hastings,  St.  Leonards,  Eastbourne,  Margate,  Bournemouth,  etc.,  etc. 

HAYWARD  BROTHERS  &  ECKSTEIN,  L"  •  Union  St..  Borough,  London. 


nrrnpFR  ?2,  ISflr.] 


AND   rOUNTY   ENGTNEET^. 
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bcluvv,  Mil  ail}'  nioriiinp;  bptwfoti  ilirlionra  of  lOnnd  IZo'clocfc 
on  a  snm  of  £2  lirinpt  dopnsiled  with  tlio  Clerk  to  llio  Conii- 
ril,  which  sum  will  ho  rotainotl  hy  the  Connoil  nntl  ilponird 
10  1)0  forfeited  if  n  bon/i-fule  tender  is  not  mnde  by  the  ilo. 
jioaitor. 

If  a  tondor  is  made  whioh  is  not  ncceptod  the  nam  dopoRiiod 
will  ho  returned,  and  if  a  lendor  in  nccoptcd  snch  sinn  will  lio 
rclninod  hy  iho  Conncil  nniil  the  oontrnct  hns  boon  cvecniod 
by  tho  depositor,  and  will  hi*  forfeited  in  iho  event  of  his  or 
hi?i  snretioa  failinpf  or  nei,'leotin_' to  exeonie  snoh  eonlraol  rr 
the  bond  apoompnnyinp;  snmo,  within  seven  day«  after  he  or 
tlioy  roRpoeiivolv  jiliall  have  been  reqnesled  tn  ovoonto  the 
Rante. 

Mo  tender  will  be  onnsidored  expept  on  the  presprilie.l  I'lnin, 

Sealed  and  endorsed  tenders  are  to  be  deposited  in  the 
tender-box  in  my  department,  not  later  than  4  o'clock  p.m. 
on  Monday,  the  15th  day  of  November  proximo. 

The  Conncil  reserve  to  themselves   the  rij;ht  to  decline  all, 
or  any,  or  any  portion  of,  the  tenders  so  sent  in. 
(By  order  of  the  Council)  . 

F.  D.  ASKEY, 
Clerk  lo  the  District  Conncil. 

Offices:   Souihwood-laiie,  Hishgato,  N. 

2ntli  October.  lSi)7. 

OODTHBOROUGH  URBAN  DISTRICT 

^^  corNCtL. 

WATER  MAINS   K.X'TlvNSION. 
The   Urban   District    Conncil   invite  tenders  for  providing 
and  l.aying-iii  of  abtml  .5.50  yards  of  ;?in.  Cast-Iron  Socketed 
Water  Mains,  with  fit  tings,  &o.,  on  new  roads  at  IJigh  Brooms, 
South  boroush. 

The  plan  mul  specification  may  be  seen,  and  copies  of  bill 
of  qnantities  obtained,  at  the  Urban  District  Conncil  Offices, 
Southboronsli. 

Ten  shillings  .and  sixpence  will  be  charged  for  copies  of  the 
bill  of  qaantities,  which  will  be  returned  upon  receipt  of  a 
boni\-fide  tender. 

Tenders,  marked  "  Tender  for  Water  Mains,"  and  addressed 
to  the  undersigned,  ,are  to  be  delivered  at  the  Council  Offices, 
Soutliborongh,  on  or  before  ThiU'sday,  the  11th  day  of  Novem- 
ber, 1807. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
(Bv  order  of  the  Urban  District  Council) 

PHILIP  HANMEK. 

Clerk, 
Conncil  Offices.  Sonthborongh. 
l.Sth   October,  l.SOT. 


SOUTHBOROUGH  URBAN  DISTRICT 
coiNCir,. 

LAYlXfi   NEW  (i.VK  MAINS. 

The  t'lban  Di.strict  Conncil  Invito  tenilers  for  CnttioLr 
Trenches  ami  the  Laying  and  .loinling  of  about  2,-WO  \nr<\^ 
of  Cast-Iron  (ias  Pipes,  10  in.  in  diameter,  in  the  streets  and 
lanes  leading  from  the  now  gasworks  on  Iho  LiptrnpH  Park 
estate  to  the  junclion  of  S|M'lilliurfit-ron(I  willi  Loii>l<in-ioa>l, 
at  Sonlhl)orongli. 

The  plan  iii.ay  bn  seen  and  I'opies  of  ppe<'ification,  with 
sehe<lnle  of  pricen,  may  In*  nbtnliied  at  the  nfriee  of  the  Kn- 
gineer,  Mr.  Corbet  Wouilnll,  Palaeo  ChaniberH.  Ilriilgi-.slrei-i, 
Westminster,  S.W.,  or  at  tho  Urban  Dilttrirt  Council  OflirpB, 
Sonihborongh. 

Ten  shillings  and  sivpenre  will  be  clinrgcd  for  copies  of  llie 
specification,  which  will  be  returned  upon  receipt  of  a  fcoiid- 
fide  tender. 

Tenders,  marked  "  Tender  for  Layinft  Gas  Mnins,"  and 
addressed  to  the  undersigned,  are  to  bo  delivercil  at  the  Coun- 
cil Offices,  .Sonthborongh,  not  later  than  Tlitirsday,  the  llth 
day  of  November,  189". 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
(Rv  order  of  the  Urban  District  Council) 


I'll  1 1.  IP   IIANMER, 

Chrk. 


Conncil  i  >Hices,  Southborou'j-li, 
18th  October,  1897. 


pITY  OF  gir;\[ingh.am. 

V^     T(l  liUlLDINO  CONtR.A.CTORS  AND  OTHKRS. 

Tho  Public  Works  Committee  are  |)repiire.l  to  receive 
tenders  for  proposed  Cottages  and  Stabling  at  Ednardes- 
street,  Balsall  Heath. 

The  diawing.s  and  specification  for  tho  proposed  works  may 
be  inspected,  and  quantities  and  forms  of  tender  obtained,  on 
deposit  of  1  guinea  (which  will  be  returned  on  receipt  of  a 
(<(iHr1-yi(7c  tender),  at  the  nndermontioned  offices. 

Tenders  are  to  bo  sent  in  not  later  than  10  a.m.  on  the  Gtli 
November  next,  endorsed  "  Stabling." 

The  tender  of  any  firm  or  person  paying  less  than  tho 
standard  rate  of  wages  current  in  the  district  will  not  be 
accepted. 

The  lowest  or  any  tentler  not  necessarily  accepted. 

JOHN  PRICE, 

City  Surveyor. 

City  Surveyor's  Office,  The  Council  Honse,  Birmingham. 

Octobc-r  2(1.  1S97. 


THE  NEW  EXPANDED  METAL 


Meshes  from  |th  In.  to  6in.  wide.     Strands  from  24  B.W.G. 
to  ,'  th  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  .suppUed  to  a  large  number   ol 

iinpertjuit.  Buil<liilg3,  liotli  Pnliliemi'l  Plivate,  in  tllis  country  ;\nil  aljrc^il.  ( 

FOR  SOLID  PLASTER  PARTITIONS,  -'  inches  thick,  with   Expanded 

Mt-tal  l-Jitliiiig.      Kirepretif.  \.'ilnin-prnof,  anii  practically  S0imd-pro.>l".  . 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

lor  walld  .ind  ceilings  alsi'f.ir  ,siispciule<l  ceilings.  orlianientAtmo.jlilln|{9.  encuiiig  culumn» 
t;iril«-i3.  \e.     no  eracUin^  or  falliiii;  away  ot  plaster  to  in-  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advant-inis  of  Ihes,-   will  li.-   I.tl.r   uii.l.rsl"o.l    I  ,    |..  riisjil  ol  tlj>^  li<:|>orl 
hf-reiiiafter  retV   red  to.  I 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cemunt  applied   to   Kx 

paiideil  Metal  is  not  lialile  to  crack  or  (allawav  tliroiij;li  >lianni's  of  t«inp«niturr.  ^ 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  us  supplied  t 

llie  lioyal  I'arks,  l.'adint;  It.iiluav  (.'..mpatues  and  land..|  IMat.--  Ilirougliout  the  Kin([dom.' 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.     Theso  aro  innumerable.     It 

1  all  !..■  used  \\Iiere\»i  l.itt  ie..  w  orl,  i^  r.  .{om  1.  Ironl  ft  letter-inek  to  a  litl-sliatt.  tor  gardt  i 
t>onlt-riut{  and  archwa\».  Is  tiigldv  oinai..>  mat  anj  exeeeUinKly  .luraMo,  Laving  llu  joint 
tt>riist  away. 

Beiug  ifxpanded  by  rapid  machinery,  It  U  coiulilerably  cheapor,  itrrnntli  far  ■tr«Dgth 
than  anv  otlier  de-et  iptlon  ot  metal  lattlce-WQfk. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  bo  expanded,  and 

tlip  effect  lavery  pleasing,  anil  lute  ii^Mu  the  al.5enco  oi  joints  givii  great  Jnrmbl'lty  to  tht 
metal,  and  tlie  rapidity  of  niainifacture  allows  ol  \.  i  v  l,*w   pricca. 


CATALOGUES  AND   PRICE  LISTS  can    bo  obtained   on   application. 

Alboeopvoia  HKPOItT  l.yan  KMINKNT  KlIiM  oi  RNniNRERSon  tkt  use  of  KXPAXDKU 
METAl.'IN  CONCRKTK.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

89    r]*l'Eli    TH  iiMKS   STHEF/1\    /J>M)0.\,    h.C. 

Telegraphic  Address,  "  Distend.  London."  Works— WEST  HARTLEPOOL,  Telephone  No.  l^ 
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THE    SURVEYOR. 


[October  22,  1897. 


SITUATIONS    WANTED. 


ADVERTISER  seeks  situation  with  Land  Ao^ent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  experience  iu  London 
Building  Surveyor's  office.  Past  P.A.S.I.  last  year.  Good 
took-keeper  and  correspondent.— Surveyor,  10.5  High-street, 
Lewisham. 

SITUATION    wanted  as  improver  in  civil    engi- 
neer's or  surveyor's  office.— Address  "  G,"  3  Clarendon-road, 
Norwich. ^ 

SURVEYOR'S  ASSISTANT,  twenty,  desires 
engagement.  Surveying,  levelling,  road-niRking,  &e. 
Good  draughtsman.  —  Apply  "Level,"  4  Colston-street, 
Bristol. 


ADVERTISEMENTS. 


PRIVATE  ACTS  AND  RY-LAWS.— Mr.  C. 
Griffin  Lawson  would  be  greatly  favoured  to  receive 
copies  of  Private  Acts  and  By-Laws,  made  under  the  1890 
Act,  relating  to  New  Streets  and  Buildings.— Engineer  and 
Surveyor,  Council  Offices,  Palmer's  Green,  N. 

UANTITIES,    &c.,    LITHOGRAPHED    accu- 

rately  and  with  despatch.  METCHIM  &  SON, 
8  Princes-street,  Great  George-street,  Westminster,  S.W., 
Surveyors'  printers  and  stationers.  ^ 

piVIL     SERVICE    TECHNICAL     EXAMS.— 

^  Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation to  A.  H.  Henty,  Perchard  House,  70 Gower-street,  W.C. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector."  Office  of  The  Surveyor. 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT     COPIKS     OF     HR.WVl  XiiS.     TR.iCIXGS, 
PHOTO-COPIES    AND    PHOTO-LITHOGRAPHY. 

ROBT.  J.  GOOK  k  HAMMOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3,185.     Telegraplnc  Addves.s  .■  "  Cartoons,  London." 


Roofing  Felt.— A  light  asphaltic  durable  Roofing; 
Inodorous    Felt-  -  I'or    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  vound. 

Sarking,  or  Slaters'  Felts-- Thin  in  substance, 

and  pliable,  and  easily  worked  under  slates. 

Foundation  Felt,  or  Damp  Oourse -To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

HIIR  FELTS, 
SHOE  FELTS, 
FELT  VARNIbK 


Samples,  Prices  and 
Instructions  Free. 

Vi-warded  IT  Gold  & 
Silver  Medals. 


ANDREW  Potter,  Ma>  ufac  urer.  WolveThamptoti, 


GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powersm 

Suitable  for  all  Purposes.  Largely  Used  by  Government. 

Write  for  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

^  26, 27  &  28  Billlter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND   DARTMOUTH. 


CLAUGHTON  BROS,  Ld. 

SANITARY  LEAD  WORKS, 

Bradley  Hill,  Braraley,  Leeds. 

Patent  Soil  Pipe  Terminals. 

IMPROVED 

NEW  SYPHON  TRAP. 

Write  for  1A»1  of  I.,rii(l  Goods,  ClosetH, 
Prize  Medal  CiBtems,  &o. 


SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS. — Complete  coursea  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowahip,  in  all  sub-divisions.  Mr.  Parry's  courses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prise,  Driver  Prize  and   Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Piirry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  k.s.i.,  a.m.i.c.e.,  i-c,  27  Great 
George-street,  Westminster  (immediately  opposite  the  Sur- 
veyors' Institution). __^_^ 

XfUNICIPAL    AND    COUNTY   ENGINEERS' 

-'-L  EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
p  S.I.,  itc,  27  Great  George-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
jf  work  may  be  taken  to  extend  over  three,  sis  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  were  prepared  by  Mr.  Parry. ^^^ 

THE  SANITARY  INSTITUTE. 

EXAMINATIONS  IN  SANITARY  KNOWLEDGE. 
The  next  Examinations  in  Practical  Sanitary  Science  and 
for  Sanitary  Inspectors  will  be  held  in  London  on  December 
3rd  and  4th. 

The  last  day  for  receiving  applications  for  examination  is 
November  20th. 

Forms  of  application  and  full  particulars  can   be  obtained 
at  the  Offices  of  the  Institute,  Margaret-street,  London,  W. 
E.  WniTK  Wallis,  Secretary. 

INSTITUTE  OF  SANITARY  ENGINEERS 

(INCORPORATED). 


Examinations  in  Sanitary  Science, 


Application  forms  and  syllabus  of  subjects,  par- 
ticulars of  fees,  etc.,  can  be  had  of 

THE     SECRETARY, 

63  &  64  Chancery  Lane,  London,  W.C. 

<>^  LONDON  (TELEPHONE (Hri-t;^) 

DRAWING  AND  TRACING  OFFICE, 

98  Gray's  Inn   Road,  Hoi  born,  W.C. 

(Adjoining  Holborn  'Town  Hall.) 
Manager— JOHN    B.   THORP,  Architect   and   Suevetor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Saturdays  One. 

Established    1SS3. 

For  the   PROMPT   and   EFFICIKNT   execution    of  all  work   usually 

re'iuirert  hy  tlio  PROFESSION,  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,      SURVEYS,     MODELS, 

Blueprints   and    Black    Line    PHOTO-COPIES,   DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 
TRACING   and   PRINTING   Rooms,  HATTON    GARDEN, 

connorted  liy  Private  Telephone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  ColoriuR.  Tnking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPKCTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 


OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52  CHANCERY  LANE,  W.C. 
Bills  of  Quantities,  Speolfloatlons,  Reports,  &o.,  Eleotrog^raphed  with 
accuracy  and  dispatch,  equal  10  I.,t,hop™pl.y,  aud  sn  per  rent  cUeapor. 
Litbo^-mphvat  luoderate  rates.  I'lai.s  enlarged,  reduced  .Vc.  best  style. 
■■  glnt.l'es -Minx,  U In.  X 0 in. X 6  m..  drop  front,  2s.  each  •  Arclnwcts 
and  Surveyo.s'  Draft  Papers  -  Quantities,  bpec.acation,  Abstract, 
Pimension.&c.lOs.ed.  per  ream,    PrieetandSpemmemon    ppUcatwn, 


The  Surveyor 


Vol.  XI  r.,  No. ;{()?. 


LONDON,  OOl'OBER  29,  1897.  W^eekly,  Price  M. 


Minutes  of  Proceedings. 


Analysis 

of 

Water 

Supplies. 


Dr.  E.  Seaton,  a  summary  of  whoso 
interestiiii,'  addrcHS  as  president  of  tlie 
mediciil  ollicera'  conference  in  connec- 
tion with  the  recent  Sanitary  Inatitute 
congress  at  Leeds  was  j^iven  in  oni' 
issne  cf  October  1st,  delivered  on  Saturday  another 
thout^htful  address  as  president  of  the  Jucorpo;ated 
Society  of  Jledical  Ofticers  of  Health.  On  sach  an 
occasion  the  Maidstone  epidemii;  conld  not  be  over- 
looked as  a  text,  and  it  elicited  from  Dr.  Seaton 
some   valiinbie    observiititns    on    the    me.anina'    and 


value  of  the  scrutiny  of  water  analysis.  As  a  body 
of  e.xpert?,  he  said,  they  recot^nised  the  paiamoant 
necessity  of  watching  and  sutrguarding  the  sources 
of  water  .supply  by  local  inspections  and  obseryations. 
They  were,  at  the  same  time,  full}'  appreciative  of 
the  greiit  value  of  laboratory  analysis  and  researcii. 
He  proceeded  to  distinguish  between  scieulitic  ex- 
amination of  water  and  the  aual^'sis  made  to  detect 
adulteration  in  articles  of  food.  Samples  of  water 
taken  from  polluted  sources  at  the  time  would  be 
condemned   by  chemical   analysis.     Only  in  that  re- 
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spect  could  water  analysis  be  said  to  resemble  tbe 
analysis  of  food.  The  use  of  chemical  analysis  was, 
however,  far  more  ext^ndei.  It  migjht,  under  cer- 
tain circarastances,  register  slight  changes  in  the 
character  of  a  water,  as  a  barometer  indicated 
fluctuations  in  atmospheric  pressure ;  and  it  was 
these  variations  in  a  water,  its  normal  condition, 
that  enabled  the  medical  officer  and  his  coUabo- 
rateur,  the  analyst,  to  draw  deductions  of  value 
respecting  sources  of  actual  or  impending  danger 
to  water  supplies.  The  bacteriological  examination 
of  public  water  supplies  was,  he  said,  mainly  de- 
sirable for  the  purpose  of  adding  to  onr  knowledge 
respecting  the  significance  of  the  presence  of 
microbes  of  [various  kind.i  in  v?ater.  The  presence 
of  sewage  and  pathogenic  microbes  or  organisms 
was  obviously  of  the  highest  import,  but  this  exami- 
nation partook  of  the  character  of  research,  and 
must  be  systematic  to  be  of  much  good.  If  properly 
directed,  these  examinations  might  so  far  assist  the 
water  examiner  or  scrutineer  to  read  the  history  of 
the  water,  and  so  enable  him  to  report  very  decidedly 
on  the  safety  or  otherwise  of  a  particular  snpply. 
In  connection  with  the  subject  of  v?ater-borne 
typhoid  he  also  emphasised  the  fact  that,  although 
a  water-borne  epidemic  naturally  attracted  an  im- 
mense amount  of  attention,  on  account  of  the  sudden- 
ness of  the  catastrophe,  the  prevalence  of  typhoid 
generally  in  England  was  in  a  large  measure  in- 
dependent of  water  infection  ;  and  that,  whether  a 
particular  occurrence,  outbreak  or  epidemic  of 
typhoid  were  related  to  a  water  supply  or  not,  the 
notification  of  the  incidence  of  illness  in  every  sani- 
tary district  of  England  could  not  fail  to  be  immedi- 
ately useful  from  the  point  of  view  of  practical 
sanitation.  This,  we  think,  gives  apt  expression  to 
the  rational  view  of  typhoid  and  its  incidence.  An 
epidemic  may  be  water-borne,  as  that  of  Maidstone 
undoubtedly  has  been,  but  the  soil  is  prepared  and 
the  evil  aggravated  by  other  insanitary  conditions. 
We  observe  that  Dr.  Seaton  made  an  appeal  for  the 
amalgamation  of  the  various  associations  connected 
with  public  health,  but  we  certainly  think  that  a 
body  like  the  Sanitary  Institute  affords  to  members 
of  different  bodies  and  associations  an  excellent 
means  of  uniting  in  common  work. 

•  •  * 

.      .  From  time  to  time  the  question  is 

^'"and  '  raised  as  to  whether  modern  sani- 
Sanitation.  tary  developments  do  not  enable  us 
to  dispense  with  vaccination,  or 
whether  the  practice  remains  not  only  desirable  but 
necessary,  no  matter  how  perfect  our  sanitary  ar- 
rangements. To  our  mind  the  experience  of  Glou- 
cester was  conclusive  enough,  but  there  are  those 
who,  once  wedded  to  a  fad,  will  not  be  convinced, 
even  though  one  should  return  from  the  dead.  The 
deliverance  of  medical  officers  of  health  through  the 
Jenner  Society,  which  has  just  been  published,  ex- 
presses the  medical,  and  possibly  on  that  account 
the  common  sense,  view  of  a  question  which  is,  but 
should  not  be,  contentious — the  relative  merits  of 
vaccination  and  sanitation  as  preventives  of  small- 
pox. It  will  be  remenibeied  that  two  members  of 
the  late  Royal  Commission  on  Vaccination  main- 
tained tl  at  sanitation  could  be  .lafely  relied  upon, 
not  as  an  adjunct  to,  but  in  place  of,  vaccination. 
As  used  in  the  circular,  the  term  "sanitation  "  in- 
cludes "good  drainage,  the  removal  of  refuse,  the 
supply  of  pure  air  ami  water,  and  all  other  condi- 
tions which  are  calculated  to  fortify  the  body  against 
disease  in  general."  Due  importance  is  also  given 
to  those  precautionary  measures,  such  as  immediate 
notificaiion,  efficient  isolation,  and  thorough  disinfec- 
tion, "  which  experience  has  shown  to  be  so  valuable, 
when  effectively  used,  to  arrest  the  spread  of  in- 
fectious diseases."  Beyond  this,  however,  it  is  im- 
possible to  go,  and  an  unhesitating  denial  is  given  to 
the  claim  that  tbe  measures  referred  to  could  alone 
be  relied  upon  to  prevent  or  stamp  out  epidemics  of 
small-pox,  or  that  there  is  at  present  any  trust- 
worthy protection  against  the  disease  except  vacci- 


nation, and  re-vaccination  in  later  life.  Support  is 
also  given  to  another  conclusion  of  the  Royal  Com- 
mission— that  with  proper  precautions  vaccination,  es- 
pecially by  the  use  of  calf  lymph,  is  free  from  any 
serious  danger.  The  unscrupulous  assertion,  often 
made  in  certain  quarters,  that  medical  men  are  in- 
fluenced in  their  opinions  in  this  matter  by  the  ques- 
tion of  fees,  was  scarcely  worthy  of  notice.  It  is 
generally  those  who  are  conscious  of  base  motives  in 
themselves  who  are  most  anxious  to  attribute  them 
to  others,  and  we  doubt  if  there  is  any  class  of 
public  or  professional  men  who  are  animated  by  a 
higher  conception  of  duty  or  are  more  free  from 
sordid  considerations  than  are  medical  men.  No 
attempt  is  made  in  this  expression  of  opinion  to 
minimise  the  influence  of  sanitation  in  the  mitiga- 
tion of  infectious  diseases.  We  all  know  that  in 
London  small-pox  has  been  almost  extinguished  by 
the  aid  of  good  general  sanitation,  floating  hospitals 
at  Darenth,  prompt  notification,  and  equally  prompt 
isolation  and  disinfection,  but  only  as  factors  in  con- 
junction with  vaccination.  Would  these  measures 
be  equally  effective  if  vaccination  were  suddenly 
abolished  ? 


We  have  received  a  copy  of  a 

S"P«r?""";^t'°"     report    submitted    by    the    chair- 
of  Municipal  r  TXT-,,.    ■'  m  11 

Officers.  ™^^  (Mr.  C.  William  Tagg,  clerk 

to  the  Camber  well  Vestry)  and 
the  honorary  secretary  of  the  superannuation  con- 
ference convened  by  the  Municipal  Officers'  Associa- 
tion. This  report,  which  was  adopted  at  a  recent 
meeting  of  the  conference,  recapitulates  the  chief 
events  in  connection  with  the  introduction  of  the 
Local  Officei's'  Superannuation  Bill,  which,  it  will  be 
remembered,  practically  proposes  "  to  extend  the 
provisions  of  the  Poor  Law  Officers'  Superannuation 
Act,  1896,  to  all  officers  and  servants  enaraged  by 
local  authorities  in  England  and  Wales."  As  the 
Bill  has  been  placed  in  charge  of  the  chairman,  it 
cannot  be  said  that  it  suffers  from  any  want  of  able 
and  energetic  guidance;  yet  last  session  it  met  with 
a  very  limited  amount  of  success,  the  causes  of  which 
may  very  easily  bo  assigned.  To  begin  with,  a  de- 
cided reaction  against  the  principle  of  superannua- 
tion has  been  apparent  throughout  the  country,  and 
circulars  which  have  been  addressed  to  local  authori- 
ties have  elicited  that  an  overwhelming  majority  of 
those  who  replied  are  either  apathetic  or  actively 
hostile.  Out  of  a  total  of  1,880  authorities  from 
whom  replies  were  received  no  fewer  than  1,677  de- 
cided to  take  no  action  in  the  matter,  205  passed  a 
resolution  against  the  Bill,  138  petitioning  against 
it;  and,  finally,  ninety-eight  passed  a  resolution  in 
favour  of  the  measure,  though  only  forty-five  of 
these  petitioned  in  its  favour.  These  are  unpleasant 
and  discouraging  fact,'),  but  they  must  be  faced.  It 
will  be  remembered  that  the  second  reading  of  the 
Bill  was  defeated  by  the  operation  of  the  12  o'clock 
role.  Mr.  Chaplin  has  pointed  out  that  the  passing 
of  the  Poor  Law  Officers'  Bill  into  the  statute  book 
was  largely  due  to  the  fact  that  the  boards  of 
guardians  throughout  the  country  were  almost  unani- 
mously in  its  favour.  This  we  know  to  be  quite 
true;  but  we  must  still  regard  it  as  something;  of 
a  mystery  why  poor  law  officers  should  have  more 
claim  to  superannuation  than  any  other  class  of 
public  officials.  It  is  easy  to  argue  against  the 
general  principle,  but  it  is  the  sheerist  inconsistency 
to  say  that  it  applies  to  one  class  of  officials  and  not 
to  another.  It  is  also  trno  that  the  Act  of  1896 
merely  made  compulsory  on  the  part  of  boards  of 
guardiiuis  what  before  was  permissive;  but  the 
fact  merely  shifts  the  origin  of  the  inconsistency  to 
a  more  remote  period,  and  does  notexplain  it.  ^Vhat 
is  sauce  for  the  goose  should  be  sauce  for  the  gander. 
As  we  mentioned  last  week,  the  sanitary  inspectors, 
on  the  ground  that  thoy  have  special  claims,  have 
decided  to  sejjarato  themselves  from  the  general 
body  of  otticiala  and  promote  a  Bill  of  their  own. 
The  conference  convened  by  the  Municipal  Officers' 
Association  are  determined  to    proceed  with    their 
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crusade,  and  we  can  only  wish  them  well,  thoogh  we 
cannot  shot  onr  eyes  to  the  uphill  fight  to  be  faced. 


Maidstone  ^'^  compared  with  prcvions  week.s. 
Epidemic,  there  i.s  not  ranch  either  to  chronicle 
or  to  comment  upon  in  le^ard  to  the 
outbreak.  At  a  meeting  of  the  town  council  on 
WednPsJay  the  medical  officer  reported  that  the 
notifications  during  the  previou.s  week  had  nnrabered 
forty-eight,  making  a  grand  total  of  1,748,  the 
number  for  the  previous  twenty-four  hours  being 
six.  Tliero  is  an  increasing  suspicion  thdt  wTen  the 
whole  thing  is  sifted  there  will  be  reason  to  conclude 
that,  though  the  polluted  water  supply  was  the 
primary  cause  of  the  outbreak,  the  epidemic  has 
been  fostered  by  the  prevalence  of  insanitary  con- 
ditions in  the  town.  The  opinion  received  I'ather 
significant  confirmation  when  the  medical  officer  re- 
ported that,  while  the  extinction  of  the  epidemic  was 
only  a  question  of  time,  the  chief  obstacle  to  this 
consummation  was  the  foul  huuse  drainage.  A  coan- 
cillor  said  the  town  had  hitherto  been  regarded  as 
one  of  the  healthiest  in  Kngland.  No  doubt  it  is  in 
some  respects,  but  not  in  regard  to  water  supply  or 
drainage  apparently.  The  councillor  wanted  to  know- 
why,  if  the  drainage  was  so  deftctive,  there  had  not 
been  a  serious  outbreak  before.  "  A  serious  out- 
break "  implies  something  more  than  defective 
drainage,  bad  as  that  is.  Defective  drainage  may 
result  only  in  sporadic  cases.  "  A  serious  outbreak  " 
means  a  peculiar  combination  of  conditions,  and  such 
a  combination  occurred,  as  we  now  know  only  too 
well,  when  the  Farleigh  water  supply  was  so  fright- 
fully polluted.  We  do  not  want  such  another 
"object  lesson,"  to  use  one  of  the  cant  phrases  of 
the  day.  Or.  Washbonrn's  bacteriological  analysis 
of  a  sample  of  farleigh  water,  taken  on  Sep- 
tember 19th,  has  been  received,  but  the  main  con- 
clusions could  easily  be  guessed.  He  found  abundant 
evidence  of  pollution  of  the  Tutshani  spring  to 
account  for  the  outbreak.  We  observe  that  the 
medical  officer  has  condemned  not  only  the  foul 
-  house  drainage,  but  the  equally  foul  hand-flushed 
closets.  It  is  enough  merely  to  indicate  the  exist- 
ence of  these  abominations.  The  opinions  of  some 
municipal  engineers  in  regard  to  them  may  he  found 
in  a  discussion  reported  in  onr  i.ssne  of  May  1-ith 
in  connection  with  a  meeting  of  the  Association  at 
Market  Harborough. 


j^  For    years    past,   at   every  opportunity , 

LastI  "^  have  been  urging  the  claims  of  munici- 
pal engineers  to  appointments  as  ei'gineer- 
ing  inspei^tors  under  the  Local  Government  Board. 
No  one  who  knows  anything  of  the  nature  of  the 
work  of  municipal  engineers  on  the  one  hand,  or  the 
matters  which  form  the  subject  of  Local  Govern- 
ment Board  inquiries  on  the  other,  could  plausibly 
deny  that  by  training,  experience  and  general  (juali- 
fications  many  of  them  are  admirably  quahtiod  tor 
such  Hppointments.  But  we  need  not  repeat  obvious 
arguments  which  have  been  so  often  used.  It  is 
gratifying  to  learn  that  the  department  have  recog- 
nised the  justice  of  the  claim  by  offering  an  appoint- 
ment to  an  eminent  municipal  engineer,  Mr.  H. 
Percy  Boulnois,  who  has  decided  to  accept  it  tenta- 
tively for  a  period  of  six  months.  We  imagine  that 
such  acceptance  will  involve  ."ome  pecuniary  sacri- 
fice, as  from  this  point  of  view  the  remuneration  of 
her  Majesty's  engineering  inspectors  bears  no  com- 
parison with  the  possibilities  which  were  open  to 
Mr.  Boulnois  in  connection  with  private  practice  and 
in  other  directions  which  we  indicated  in  previous 
announcements.  But  that,  of  conr.-:e,  the  retirin<' 
city  engineer  of  Liverpool  has  no  doubt  considered. 
We  are  only  too  (jlad  that  ho  has  seen  his  way  to  join 
the  staff  of  the  Local  (Tovornment  Board,  since  we 
are  satisfied  that  his  services  will  be  such  as  to  in- 
duce the  Board,  now  that  a  precedent  has  been 
created,  in  future  to  select  their  engineering  officials 


from  the  ranlcs  of  municipal  surveyors.  It  is  pos- 
sible Mr.  Boulnois  may  elect,  at  the  end  of  the  ex- 
perimental period,  to  devote  himself  to  consulting 
work,  a  field  which  must  always  be  invitingly  open 
to  an  expert  of  his  capacity  and  reputation  ;  but  even 
in  that  event  he  will  have  done  lasting  good  to 
municipal  engineering  by  his  association  with  the 
Local  Government  Board's  oxecutive. 


Municipal  and  County 

Engineers : 

Meeting 

at  Sunderland. 


A  northern  counties  dis- 
trict meeting  of  the  associa- 
tion at  Sunderland,  on  Satur- 
day, November  '20th,  for 
which  arrangements  have 
now  been  made,  promises  to  bo  of  great  interest, 
and  no  doubt  a  large  number  of  the  members  will 
avail  themselves  of  the  oj)portnnity  of  visiting  the 
important  public  works  of  the  busy  Wearside 
borough.  Mr.  Rounthwaite,  the  boiough  engineer, 
will  read  a  paperdealing  with  the  housingof  the  work- 
ing classes  scheme,  extension  of  the  hospital,  pro- 
posed technical  college,  and  other  municipal  works. 
Mr.  Snell,  the  electrical  engineer,  will  give  a  short 
description  of  the  electricity  works,  and  Jlr.  Taylor, 
Newbnm-on-Tyne,  will  submit  a  paper  upon  the 
specifications  of  roads  in  force  on  Tyneside.  Mr. 
H.  H.Wake,  engineer  to  the  River  Wear  Com- 
missioners, will  conduct  the  members  over  the  Roker 
pier  works  and  the  south  docks,  where  installa- 
tious  of  gas-driven  pumping  machinery  at  Nos.  1 
and  2  graving  docks  and  also  the  commissioners' 
models  will  be  seen.  The  party  will  then  proceed 
to  the  new  south  pier  works,  where  they  will  in- 
spect the  concrete-mixing  machinery,  block-making 
plant,  and  other  works  in  connection  with  the  pier. 
On  leaving  the  pier  members  will  bo  conveyed 
to  the  electricity  works,  which  will  be  explained  to 
them  by  Mr.  Snell.  The  corporation  baths  and 
wash-houses  will  then  be  visited,  and  the  members 
will  return  to  the  town  hall,  where  the  paper  and 
works  will  be  discussed,  the  meeting  concluding 
with  a  dinner. 

*  •  • 

The  ancient  city  of  Canterbury  has 
certainly  been  ruaking  good  strides 
in  recent  years,  in  order  to  bo  abreast 
of  the  times  in  matters  municipal,  a 
I  ixjminont  part  in  the  work  being 
taken  by  the  city  surveyor,  Mr.  A.  H.  CanipUell. 
On  our  front  page  we  give  an  illustration  of  the  new 
Beaney  Institute,  for  which  he  prepared  the  designs. 
Some  details  of  the  building  are  given  in  another 
column,  in  accordance  with  our  promise  a  week  or 
two  ago,  when  recording  the  laying  of  the  foundation 
stone.  Among  other  municipal  works  a  new  infec- 
tions disiases  hospit^il  is  approaching  completion, 
the  estimated  cost  being  £7,000.  The  Local  Govern- 
ment Board  have  just  .sanctioned  the  borrowing  by 
the  corporation  of  £'23,760  for  the  combined  electric 
light  and  refuse  destructor  scheme.  The  extension 
of  the  Guildhall  is  under  consideration,  and  other 
public  works  indicative  of  the  progressive  spirit  of 
the  famous  ecclesiastical  city  are  projected  by  its 
enlightened  municipality. 


Stone  ^^    ^^^    Building    Trades'    Kxhibition, 

Tests,  held  at  the  Royal  Agricultural  Hall  in 
March  last,  there  was  shown,  it  will  be 
remembered,  a  collection  of  road-making  stoues 
which  had  been  got  together  by  Tii«  Sl'KVtvuii. 
With  the  consent  of  the  quarry  owners  and  others 
who  were  good  enough  to  seijd  specimens,  a  series  of 
tests  of  the  properties  of  the  stones  have  now  been 
made  for  this  journal  by  Mr.  K.  J.  Lovegrove, 
.\.M.i.c.K.,  the  engineer  and  surveyor  to  the  Hornsey 
District  Council.  Both  dry  and  wet  tests  of  some 
forty  samples — granites  and  other  eruptive  rocks, 
flints,  sandstones  and  limestones — hiive  been  most 
csrofnlly  carried  out,  and  it  is  believed  the  ix-sults 
will  bo  of  permanent  value  for  i-ofei-ence.  These 
results  will  be  published  in  nest  week's  Scrtktuk. 
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THE  CONGRESS  AT  LEEDS.— VII. 


Our  report  last  week  reached  to  the  end  of  a  brief  abstract 
of  Dr.  Mitchell  Wilson's  paper  on  "  Water  Supply  from 
Wells."  Two  papers  still  remain  in  order  to  complete  the 
work  of  the  sections.  These  we  now  proceed  to  give,  to- 
gether with  other  matter  of  interest  in  connection  with  the 
congress. 

RURAL  WATER  SUPPLIES. 
The  next  paper  was  by  Dr.  John   C.  Thresh,  d.sc,  m.d., 
medical  officer  of  health  to  the    Essex  County  Council,   on 

■  "  Water  Supplies  for  Rural  Districts  and  the  Moans  of  Pro- 
tecting them  from  Contamination."  Tlie  author  referred 
with  approval  to  the  increased  attention  now  being  given  to 
the  provision  of  rural  districts  with  adequate  water  supplies. 
The  long  and  surprising  neglect  was  due  to  two  causes:  (1) 
The  ignorance  of  the  rural  population  as  to  the  advantages 
of  au  abundant  supply  and  the  dangers  attending  the  use  of 
polluted  water ;  and  (2)  to  the  general  apathy  of  rural  sani- 
tary authorities,  and  their  lack  of  knowledge  and  unwilling- 
ness to  ask  advice  with  reference  to  the  best  mode  of  utili- 
sing  such   sources   of   supply   as  were    at    their   command, 

.probably  because  tliey  were  of  opinion  that  the  provision  of 
a  supply  of  any  kind  would  considerably  increase  the  rates. 

SOURCES    OF    SUPPLY. 

In  many  districts  he  had  found  springs  yielding  consider- 
able quantities  of  wholesome  water  running  to  waste  within 
a  mile  or  two  of  villages  badly  in  need  of  snch  a  supply. 
In  other  cases  the  subsoil  contained  and  was  capable  of  yield- 
ing an  abundance  of  water  it  properly  collected  and  protected 
from  pollution.  Even  in  localities  destitute  of  springs  and 
with  an  impervious  subsoil  it  was  often  possible  to  obtain 
water  at  a  reasonable  depth  below  the  imperWous  stratum. 
It  not,  attention  had  to  be  turned  to  the  possibility  of  im- 
pounding water  from  a  suitable  collecting  area.  In  many 
localities  it  would  be  found  more  economical  to  supply  a 
group  of  parishes  from  one  source  rather  tlian  provide 
separate  supplies  for  each.  It  would  be  found  more  econo- 
mical botli  in  first  cost  and  maintenance,  especially  where 
the  water  had  to  be  pumped  by  an  engine  requiring  fuel  to 
afford  the  motive  power.  Where  springs  were  available  and 
the  water' rose  at  a  sufficient  elevation  to  supply  the  districts 
by  gravitation  they  were  by  far  the  most  economical  source 
of  supply,  as  there  was  no  annual  outlay  for  pumping,  while 
the  storage  was  small  and  of  ti\e  cheapest  character.  When 
the  flow  was  sufficiently  abundant,  but  the  elevation  insuffi- 
cient, a  ram,  turbine,  waterwheel  or  windmill  might  fre- 
(juently  be  utilised  to  raise  the  water.  Being  economical  in 
action  and  requiring  no  fuel,  these  appliances  were  very 
economical.  The  cost  of  raising  water  by  oil  engines  was 
very  small.  The  subsoil  as  a  source  had  fallen  into  disrepute, 
owing  to  the  water  from  shallow  wells  being  so  frequently 
polluted  ;  but  he  was  convinced  that  in  most  districts  a  whole- 
some water  could  be  obtained  by  selecting  a  suitable  site 
and  obtaining  the  water  by  aid  of  a  tube  well  or  a  properly- 
constructed  shallow  well.  The  water  would  require  to  be 
raised  by  a  pump.  If  only  a  few  houses  were  to  be  supplied 
a  windmill  might  be  used,  but  if  several  thousand  gallons  per 
day  were  required  it  was  better  to  provide  a  fuel  motoi-,  such 
as  an  oil  or  gas  engine.  When  a  permeable  stratum  lying 
under  an  impervious  one  was  the  only  available  source  of 
water,  the  expense  might  be  considerable,  especially  if  the 
upper  layer  was  300  or  more  feet  in  thickness.  The  water 
would  probably  be  of  a  high  degree  of  organic  purity,  but 
might  contain  sufficient  iron,  magnesia  or  other  objectionable 
matters  as  to  render  it  useless.  There  was  always  more  or 
less  risk  involved  in  deep-well  boring,  either  in  regard  to 
quantity  or  quality,  and  an  expert  should  be  consulted.  He 
did  not  mean  the  advertising  expert  who  professed  to  find 
water  by  aid  of  a  hazel  twig  or  similar  means.  In  passing. 
Dr.  Thresh  pointed  out  that  the  Local  Government  Board 
auditors  now  refused  to  allow  payments  for  the  services  of 
"  waterfinders "  or  for  work  undertaken  on  their  recom- 
mendation. 

DISTRIBUTION    AND    COST. 

The  amount  of  water  required  per  head  per  day  was  much 
smaller  in  rural  districts  than  in  towns.  Little  or  none  was 
required  for  what  might  be  called  municipal  purpo.ies,  while 
baths  and  water-closets  were  few  and  far  between.  Much 
raiu  water  was  collected,  and  on  account  of  its  softness  would 
be  preferred  and  used  for  many  purposes.  ^Vhere  the  great 
majority  of  those  sujiplicd  were  of  the  cottage  class  5  gallons 
per  head  per  day  would  at  first  be  sufficient;  but,  in  time  the 
water  would  be  more  freely  used,  and,  to  be  on  the  safe  side, 
15  gallons  should,  if  ijossible,  be  provided.  In  some  districts 
the  authorities  were  content  with  providing  stand  pipes  at 
convenient  poinfs,  but  in  other  cases  the  owners  would  be 
compelled  to  lay  on  the  supply  to  each  cottage  or  group  of 
cottages.  Less  water  was  wasted  when  the  water  was  laid 
on  to  the  kitchen  of  each  house  than  when  stand  pipes  were 
provided  in  the  open.  In  the  latter  casi;  the  taps  were 
neglected  and  left  running;  bnt  as  that  would  lead  to  splash- 
ing or  flooding  in  the  kitchen,  more  care  was  taken.  More 
waB  drawn  from  the  stand  pipe  than  was  required  at  the 
moment,  the  remainder  being  either  thrown  away  or  stored 


inside  the  house  in  an  open  vessel,  such  as  a  bucket — an  ob- 
jectionable practice.  No  saving  was  effected  by  stand  pipes 
alone,  and  it  was  certainly  much  more  convenient  and  hygienic 
to  have  the  water  laid  on  within  the  house.  A  system  which 
required  the  use  of  storage  cisterns  was  not  satisfactory.  It 
was  necessary,  however,  that  a  scheme  should  be  carried  out 
at  a  reasonable  cost.  If  the  total  cost  was  known  approxi- 
mately, the  annual  repayment  of  loan  and  interest  could 
easily  be  computed,  the  rate  being  ,''7r  per  cent,  when  the  loan 
was  for  thirty  j'ears  and  the  payment  was  an  ecjual  annual 
sum  covering  principal  and  interest.  To  that  must  be  added 
the  cost  of  pumping  if  the  water  had  to  be  raised  by  a  fuel 
motor,  or  a  small  sum  for  attendance  if  a  water  or  wind 
engine  was  employed.  The  sum  which  could  be  raised  b}'  a 
water  rate  was  8s.  8d.  per  year  per  cottage,  and  would  aver- 
age about  £2  per  house  for  larger  houses,  farms,  shops, 
inns,  &c.  If  the  number  and  character  of  the  houses  to  be 
supplied  was  ascertained,  the  annual  income  from  the  water 
rate  was  easily  calculated.  The  balance,  if  any,  must  be  paid 
from  the  general  sanitary  rate  in  the  district  supplied.  If 
that  balance  be  small,  not  exceeding,  say,  3d.  per  £1  on 
houses,  it  might  be  considered  reasonable,  but  frequently,  in 
districts  where  water  was  difficult  to  obtain,  a  heavier  rate 
might  not  be  unreasonable.  Occasionally  there  were  owners 
of  property  who  would  be  especially  benefited,  and  who 
might  be  willing  to  contribute  liberally  towards  providing 
a  supply.  It  should  be  remembered  that  limited  owners  could 
charge  their  estates  with  an  annual  payment  for  a  number 
of  years  under  the  "  Limited  Owners  Reservoirs  and  Water 
Supply  Further  Facilities  Act,  1877."  When  public  supplies, 
such  as  those  indicated,  were  not  possible,  it  was  the  duty  of 
sanitary  authorities  to  pi'ovide  in  every  parish  public  wells 
of  proper  constrnction  sunk  in  carefully-selected  situations, 
and  to  maintain  them  in  snch  a  condition  that  the  water 
might  be  relied  upon  as  wholesome.  They  could  not  expect 
private  persons  to  construct  shallow  wells  properly  until 
sanitary  authorities  set  the  example.  It  was  very  difficult 
to  find  a  properly-constructed  well,  even  among  those  vested 
in  public  authorities. 

PREVENTION    OF    POLLUTION. 

To  prevent  the  contamination  of  a  water  supply  the  situa- 
tion should  be  carefully  selected  and  the  surroundings 
should  receive  constant  attention.  If  the  supply  be  frpm  a 
spring,  the  land  for  some  little  distance  round  should  be  pro- 
tected, so  that  there  might  be  no  fouling  by  cattle.  No  manure 
should  be  spread  on  the  gathering  ground  within  a  radius  of, 
say,  100  yards,  and  every  cai'e  should  be  taken  that  no  sur- 
face water  gained  access  to  the  collecting  tank  or  reservoir. 
If  a  spring  had  to  be  purchased,  rights  should  be  acquired 
over  a  sufficient  amount  of  the  ground  above  the  spring  to 
enable  the  authority  to  protect  the  water  and  ensure  its 
purity.  Where  subsoil  water  was  collected  similar  precau- 
tions must  be  taken,  and  the  well  or  collecting  reservoir 
should  be  so  constructed  that  no  water  could  enter  at  a 
less  depth  than  6  ft.  If  possible,  it  was  desirable  to  render 
the  sides  impervious  to  a,  greater  depth,  so  that  the  water 
could  only  enter  at  and  near  the  bottom.  This  ensured  that 
the  water  reaching  the  well  had  undergone  a  thorough  filtra- 
tion. Where  this  precaution  was  not  taken  the  water  might 
become  turbid  after  heavy  rains,  as  when  this  occurred  it  was 
positive  proof  of  imperfect  construction  and  an  indication 
of  dangers  from  pollution.  Where  wafer  was  collected  from 
a  fissured  stratum  it  must  be  remembered  that  impurities 
might  travel  great  distances  in  such  fissures.  This  necessi- 
tated great  cai'e  being  taken  in  the  selection  of  the  site, 
based  upon  a  knowledge  of  the  direction  of  flow  of  the  under- 
ground water  and  the  examination  of  the  district  for  some 
distance  around  to  ascertain  possible  sources  of  pollution. 
In  all  wells  there  were  two  points  which  required  extra  care 
in  construction  and  special  precautions  to  prevent  surface 
water  entering  thereat.  These  were  (1)  the  top  and  (2)  the 
point  at  which  the  pump  pipe  enters  the  well.  He  always 
lecommended  the  well  to  be  bx'icked  up  to  a  little  above  the 
surface  of  the  ground  and  to  be  covered  with  an  iron  water- 
tight lid  which  could  be  locked.  This  afforded  an  easy  means 
of  access  for  cleansing,  and  effectually  prevented  imperfectly 
purified  water  entering  from  the  tep.  For  an  area  of  6  ft. 
or  more  around  the  top  of  well  and  pump  the  ground  should 
be  paved  \\'ith  blue  Staffordshire  bricks.  The  gnlley  for  re- 
moHng  the  waste  water  should  be  so  fixed  as  to  remove  all 
the  waste  and  rainfall  on  the  bricked  area  right  away  from 
the  well.  If  there  were  any  defects,  the  water  would  find  a 
line  of  least  resistance  along  the  course  of  the  pipe  connect- 
ing the  pump  with  the  well,  and  might  enter  the  well  at  that 
point  if  the  connection  was  not  securely  made. 

The  surroundings  nf  tube  wells,  whether  driven  or  bored, 
required  similar  attention  to  prevent  tiie  access  of  surface 
water.  When  tubes  were  driven,  the  bulb  at  the  end  being 
a  little  larger  in  diameter  than  the  tube,  leaves  a  track 
along  which  water  from  the  sm-face  could  easily  travel  down- 
wards ;  and  as  the  pumping  was  direct  from  the  tube,  the 
water  along  this  track  was  easily  sucked  into  the  tube,  and 
in  the  course  of  time  the  channel  of  c(.)niniuiiicatiou   became 
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more  opuu  aud  llie  ground  air  mid  water  around  wan  I'lecly 
drawn.  When  surface  water  was  being  collected  striet  watcli 
must  be  keid  over  the  whole  of  thr  coUouting  area.  An  un- 
cultivated, uninhabited  surface  was  the  best,  and  iu  any  case 
some  considerable  area  around  the  points  of  collection  should 
not  receive  manure  of  any  kind.  Iliiman  excrement  should 
not  be  used  on  any  portion  of  the  collecting  area,  and  if  there 
were  any  houses  thereupon  the  systeni  of  sewage  and  refuse 
removiil  should  receive  special  attention.  Kuiu  water  col- 
lected from  the  roofs  of  oat-buildings  and  houses  would 
always  bo  impure  unless  some  system  was  adopted  of  reject- 
ing the  washings  of  the  roofs.  , 

There  we«e  many  ways  in  which  water  supplies  might  be 
contaminated,  impurities  miqlit  get  in  at  the  source  of  the 
water,  into  the  storage  reservoirs  aud  even  into  the  mains. 
Improper  connection  of  the  supply  pipes  ivith  water-closets 
uuf^itt  resull7iu  the  fouling  of  the  water  in  the  mains. and 
after  its  delivery  into  the  house  of  the  consumer  it  luiKlit  be- 
comejpollutod  if  stored  in  cisterns.  Then  there  \v.6i^.the 
dangers  from  intermittent  pollution,  which  he  would  illus- 
trate by  an  e.\ample.  He  had  recently  to  investigate  a 
localised  outbreak  of  typhoid  fever,  and  ho  was  led  to  suspect 
the  water  from  a  certain  fountain,  which  had  frecpiently  been 
submitted  to  chemical  examination  and  found  to  be  very 
good.  Imiuiries,  liowever,  elicited  the  fact  that  the  water 
had  recently  been  observed  to  become  turbid  after  heavy  rain, 
and  that  convinced  him  that  the  water  was  liable  to  intermit- 
tent pollution,  the  analysis  notwithstatiding.  When  next  a  rain- 
fall occurred  he  examined  tlie  water  and  found  it  decidedly 
turbid,  and  upon  analysis  it  gave  undoubted  signs  of  sewage 
contamination.  When  the  source  of  the  water  was  traced 
it  was  fouud  tliat  a  sewer  near  the  sjiring  had  been  crushed 
in,  aud  when  anytliing  more  than  the  normal  amount  of 
sewage  was  passing  down  a  large  quantity  escaped  and  got 
into  the  collecting  tank  feeding  the  fountain.  In  another 
case  lie  fouud  a  sample  ot  water  from  a  bored  well  qnite 
satisfactoiy,  but  a  few  weeks  afterwards,  in  consequence  of  a 
case  of  typhoid  lever  occurring,  he  again  examined  the  water 
aud  made  inquiries  concerning  its  source.  The  sample  proved 
to  be  contaminated,  and  he  found  that  the  well  was  defective 
and  that  whenever  the  water  level  in  an  adjoining  ditch  rose 
above  a  certain  height  the  filthy  matter  from  the  ditch  leaked 
into  the  well.  \Vc  had  only  to  look  through  the  reports  of 
Local  CJovernrheiit  Board  inspectors  and  of  medical  otticere  of 
health  to  tind  numerous  examples  of  outbreaks  of  disease  at- 
tributable to  this  intermittent  or  occasional  pollution.  Wher- 
ever a  water  supply  was  affected  by  a  heavy  rainfall,  so  as  to 
show  auy  turbidity,  it  was  evident  that  there  was  something 
wrong,  and  a  careful  investigation  of  the  cause  should  be 
made.  If  an  analysis  was  decided  upon  to  select  a  sample 
\vhen  the  water  was  so  affected,  tiie  information  required 
was  the  character  of  the  water  when  at  its  worst.  To  send  a 
"  Hue  weather  "  sample  was  to  court  disaster. 

DISCUSSION. 

In  opening  the  discussion  on  the  two  foregoing  papers  the 
I'RESIDENT  said  both  Dr.  Mitchtll  Wilson  and  Dr^  Tliresh  had 
laid  them  under  a  debt  of  gratitude.  Both  had  had  consider- 
able experience  of  wcUs  iu  rural  disti'icts,  so  that  their  opinions 
should  carry  \veight.  Br.  Wilson  said  there  was  no  official 
guide  as  to  sinking  a  well.  He  had  been  a  Government 
official  for  a  considerable  time,  and  he  looked  with  snsjiicion 
upon  official  guides.  He  was  of  opinion  that  the  county 
councils  might  do  something  in  that  direction.  Dr.  Thresh'a 
remai'ks  about  the  tiivining-rod  were  not  far  from  the  mark. 
That  gentleman  told  them  that  in  a  village  he  was  acquainlod 
with,  where  water  was  scarce,  tiie  people  used  water  for 
washing  pots,  then  poured  it  into  a  bucket  and  washed  the 
furniture,  and  Hn  illy  washed  the  floor  with  it.  It  was  a  very 
happy  idea.  They  would  have  to  be  careful,  honover,  that 
tl.ey  did  not  wash  the  floor  first  and  finish  up  with  the  pots. 
It  was  a  comparati\ely  easy  thing  to  conduct  a  research  for 
tlij  construction  of  largo  ivaterworks,  bui  it  was  generally 
much  more  difficult  to  obtain  practical  plans  for  supplying 
small  villages  and  towns,  Veiy  often  the  most  perfeet 
method  was  impracticable  on  account  of  the  cost. 

Mr.  IIkkbert  Peck,  medical  oBicor  to  the  West  Lancashire 
Kmal  District  Council,  said  that  a  few  yeais  ago  that  author- 
ity had  4,U00  wells  in  its  district.  It  was  exceptional  to  find 
a  shallow  well  that  was  any  good,  and  few  deep  ones  could 
be  relied  upon  for  decent  water.  Ho  had  made  nearly  l.OtX) 
analyses  of  well  water  during  live  years,  and  in  less  than  100 
ca.scb  was  the  water  of  good  quality.  It  was  not  an  uncommon 
thing  to  find  a  well  .1  few  yards  from  a  cesspool. 

Mr.  John  B.\ixton,  bcunth)rpe,  having  addressed  the 
meeting, 

Mr.  1'.  F.  Kendall,  F.ti.-s.,  of  the  Yorkshire  College,  said 
Dr.  Wilson's  recommendation  of  wells  with  bore- holes  was 
c.tactly  in  accordance  with  his  experience.  He  had  met  nmny 
cases  where  wells  yielding  an  insufficient  supply  of  water, 
wlien  a  bore-hole  had  been  put  down  the  centre  afforded  a 
much  augmented  supply,  lie  remembered  a  case  where  a 
man  who  erected  a  dairy  upon  the  most  moilern  juimiples 
put  down  a  well  in  order  to  have  a  sufficient  supply  of  water. 
The  water  was  all  right,  but  when  he  (Mr.  Kendall)  visited 
the  dairy  h  ;  found  a  hurdle  covered  witli  dung  lying  over  the 
top  of  lUc  well.  Geologists  always  preferred  deep  wells,  be- 
cause they  were  able  to  acquire  much  valuable  information 
when  they  wore  being  sunk. 

Dr.  Bhown  (Bacup)  said  little  reference  had  beeu  made  to 


the  merits  or  demuriis  of  a  supply  of  water  from  the  roofs  of 
cottages.  A  case  came  under  his  notice  some  time  ago  in 
which  the  water  from  a  i-oof  was  collected  in  lead  tanks.  The 
result  wa*  severe  cases  of  lead  poisoning. 

Mr.  Richard  Pn  kekino  (Whitehaven)  said  that  in  the 
district  from  which  he  came  the  authorities  had  moch  diffi- 
culty in  dealing  with  the  wells  attached  to  farm-houses.  In  a 
great  many  cases  they  were  close  to  the  miildeus  and  cess- 
pools, and  it  was  very  difficult  to  convince  the  |)eople  of  the 
danger. 

Dr.  Anninuson  said  the  experience  of  Dr.  Thresh  was  valu- 
able. Ho  would  like  to  ask  him  how  ne  got  over  the  difticulty 
of  the  Local  (iovernment  Board's  objection  to  small  water 
schemes.  Tho  president  had  referred  to  the  necessity  of  an 
extendel  geological  survey  of  the  drifts.  In  attempting  to 
obtain  surface  water  it  was  aiefnl  to  have  Bomo  gaidance  aa 
to  the  nature  of  the  drift.  It  would  be  of  great  value  to 
medical  officers  if  they  knew  how  to  obtain  water  from  gravel 
patches. 

Dr.  Mitchell  Wilson  (Doncaster).  replying  to  the  discus- 
sion, said  one  of  the  delegates  had  asked  if  they  had  had  any 
experience  in  dealing  with  rain  water,  lie  had  had  a  few 
years'  experience  of  a  fen  district  in  Cauibridge,  where  other 
water  was  absolutely  nonexistent.  Rain  water  was  very  un- 
certain, and  u  tlrought  meant  a  water  famine.  When  any 
other  supply  was  available  it  was  advisable  to  discard  rain 
water.  He  agreed  with  Mr.  Kendall  that  it  was  necessary  to 
bring  the  tubes  of  the  well  above  the  surface.  In  conclusion, 
he  felt  sure  that  such  discussion  as  they  had  hud  would  bo  of 
immense  value  to  sanitary  inspectors  and  those  engaged  in 
dealing  with  wells. 

Dr.  Thresh  said  he  had  been  asked  if  he  had  had  any  ex- 
perience of  lead  poisoning  resulting  from  the  water  obtained 
from  the  roofs  of  houses.  The  county  in  which  he  resided 
was  a  very  poor  one.  .\ny  one  who  found  lead  aboat  the 
roofs  of  the  honses  which  ho  had  to  deal  with  would  be  a 
clever  man. 

The  President:  Dr.  Brown  referred  to  leaden  cisterns. 

Dr.  Thresh  replied  that  there  were  no  leaden  cisterns. 
The  water  was  collected  in  old  wooden  tubs.  He  had  been  asked 
how  he  succeeded  in  getting  the  Local  Government  Board's 
consent  to  small  schemes.  He  had  had  several  battles  with 
Local  Government  Board  inspectors,  and  so  far  had  been  able 
to  get  pretty  much  what  he  wanted. 

THK  ACTION  OF  WATLR  OS  LEAD. 

The  concluding  ]iaper  of  the  section,  on  "  The  Action  of 
Jloorland  Water  on  Lead  and  the  Prevention  of  the  Same," 
was  contributed  by  Mr.  C.  H.  Taitek>all,  L.H.C.P.,  M.B.t.s., 
medical  officer  of  health  for  Oldham,  who  said  the  subject 
was  of  the  utmost  importance  to  all  authorities  obtaining 
their  water  supply  from  the  moors.  Such  water  was  gener- 
ally moat  satisfactory,  being  soft  and  remarkably  free  from 
contamination.  Any  pollution  there  might  be  was  due  to  the 
presence  of  small  quantities  of  organic  matter  dissolved  by 
the  water  from  the  peat.  Unfortunately,  that  often  caused 
an  action  on  lead,  more  or  less  active  in  proportion  to  its 
amount.  Such  action  had  sometimes  proved  very  injurious 
to  consumers,  one  of  the  best  known  examples  being  Shef- 
field, which  suffered  severely  from  plumbisiu  from  1886  to 
1889.  In  the  autumn  of  1S95  the  author  was  compelled  to 
ascribe  certain  cases  of  suspected  lead  poisoning  at  Oldham 
to  the  use  of  water  laid  on  to  the  houses  through  the 
ordinary  lead  service  pipes.  The  water  was  found  te  contain 
lead  in  quantities  varying  from  one-tenth  to  two-fiftlis  of  a 
grain  per  gallon.  An  examination  of  an  old  lead  service 
pipe  which  was  removed  revealed  the  pi-csence  of  a  copious 
brown  deposit  in  flaky  masses  lining  the  pipe,  and  this  vus 
found  to  contain  some  salt  of  load,  although  the  quantity  was 
not  sufficient  for  an  examination. 

CAISK    OK    TLUMBO-SOLVENT   ACTION. 

I'he  author  was  led  to  make  an  examination  of  the  water 
frimt  the  vai'ions  reservoirs,  in  order  to  uscertuin  as  far  as 
jiossible  on  what  this  plumbo-solvent  action  depended,  and 
whether  the  various  supplies  differed  f'i\>m  one  another  in 
this  respect.  All  the  waters  were  found  more  or  less  acid, 
but  the  amount  in  the  worst  sample  was  very  slight  when 
compared  with  many  of  tho  moorland  water  supplies  in  the 
West  Riding  of  Vorksliire.  notably  Sheffield  and  Wakefield. 
He  was  convinced  the  acidity  was  duo  to  the  action  of  ex- 
posed peaty  land,  which  formed  a  i>ortion  of  the  gathering 
grounds  for  each  of  the  three  series  of  reservoirs,  Piethorn, 
Denshaw  aud  Castleshaw,  and  was  not,  as  had  sometimea 
been  suggested,  duo  to  the  influence  of  tho  impurities  in  the 
atmosphere.  Tho  waters  containing  the  greatest  amount  of 
albuminoid  ammonia  were  the  most  acid,  and  tho  albuminoid 
ammonia  was  almost  certainly  derived  from  the  peat.  The 
reservoirs  were  situated  in  three  valleys,  Piethorn.  HiMishaw 
and  Castleshaw,  about  6  miles  to  the  norlh-cnst  of  tho  town. 
The  water  from  the  Denshaw  series  of  rcHorvoirs  was  d<>- 
canted  into  lliuiging  Los^s.  the  upper  reservoir  of  the  Pie- 
llmrn  series,  and  tlienoe  eiliirr  delivered  to  tho  higher  por- 
tion of  Oldham  or  again  decanted  into  tho  Piethorn  reservoir, 
near  the  town,  and  fi-om  there  delivered  to  tho  town  servieo. 
Tho  whole  of  the  gathering  grounds  weix>  tho  prti]>orty  of 
the  corporation,  and  the  land  was  not  culliv.ited  or  niHnnrc<l 
in  any  way,  and  every  care  had  been  taken  to  previ'nt  any 
pollution  of  the  water.  Tho  side-<  ot  the  vHll<»yR  consisted  of 
grassy  slopes,  off  which  the  water  rapidly  ran.  ulihongh  the  soil 
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was  to  a  great  extent  peaty.  A  portion  of  the  land  at  the  top 
of  the  slopes  whioh  drain  into  the  reservoirs  consisted  of  peat, 
on  which  a  little  rough  grass  and  heather  grew.  The 
acidity  of  the  water  in  the  various  reservoirs,  with  the 
exception  of  Strinesvale,  varied  with  the  proportional  amount 
of  this  unprotected  peaty  land  which  drained  into  it. 
The  streams  running  into  the  reservoir  were  found  to  be 
generally  more  acid  than  the  reservoirs,  and  the  further  up 
the  hillside  they  were  followed  tlie  more  acid  they  were  found. 
In  the  course  of  the  streams  numerous  settling  tanks  had 
been  constructed,  and  it  would  seem  that  in  respect  to  the 
acidity,  as  well  as  in  the  settling  of  suspended  matter, 
they  served  a  most  useful  purpose.  The  analysis  of 
the  water  in  the  various  reservoirs  showed  that  the 
Oldham  water  was  exceedingly  good  and  in  every  way 
a  satisfactory  supply  for  the  town.  The  waters  were 
also  examined,  the  acidity  being  reckoned  as  sulphuric 
acid  and  expressed  as  grains  per  gallon.  The  results  were  : 
riethorn,  'So;  Hanging  Lees,  '28;  New  Year's  Bridge,  Den- 
shaw,  -49;  Castleshaw,  -56;  and  Strinesdale,  63.  In  the 
former  case  the  total  solids  in  grains  per  gallon  amounted  to 
50;  the  volatile  solids  in  grains  per  gallon,  20;  chloride 
grains  per  gallon,  07  j  ])  -rmanont  hardness,  2  0  ;  temporary 
hardness,  10;  total  hardness,  3'0;  free  ammonia  in  parts 
per  million,  00;  and  albumen  ammonia  in  parts  per  million, 
■12.  The  corresponding  Kgures  for  the  Strinesdale  waters 
were— 60,  3  5,  oys,  25,  1-5,  40,  "00  and  -13.  The  Strines- 
dale water  received  only  the  water  from  Castleshaw,  which 
was  conveyed  in  iron  pipes  and  delivered  in  a  spray  into  the 
Strinesdale  reservoir.  There  might  be  springs  in  the  bed  of 
the  reservoir,  but  the  amount  of  water  from  them  must  be  so 
small  as  to  have  no  pos.<!ible  effect  on  the  general  condition  of 
the  water,  and  great  care  had  been  taken  to  exclude  all  sur- 
face water  from  the  Strinesdale  valley.  The  only  possible 
source  of  the  differences  observed  seemed  to  be  contamina- 
tion from  the  air  not  more  than  half  a  mile  from  a  number 
of  mill  chimucys,  an  I,  in  fact,  the  reservoirs  lay  just  above 
the  water-head  end  of  the  town.  To  ascertain  the  effect  the 
atmosphere  had,  some  absolutely  neutral  distilled  water,  if 
exposed  for  some  days  in  the  vicinity  of  the  reservoir,  which, 
howevor,  only  gum:  negative  results;  but  that  was  not  at  all  con- 
clusive, as  water  sprayed  into  the  air  was  much  more  likely  to 
dissolve  out  impuriti-s  than  when  a  quiet  surface  was  simply 
exposed  to  atmospheric  action. 

Experiments  nere  next  made  to  test  the  action  of  the 
water  on  both  lead  foil  and  ordinary  lead  paper.  In  the  case 
of  the  water  from  Strinesdale,  and  in  a  less  degree  in  that 
from  Castleshaw,  certain  glittering  particles  were  noticed  in 
the  deposits  on  the  metals.  These  were  separated  and 
allowed  to  dry  by  contact  with  the  air,  and  were  afterwards 
treated  with  a  further  portion  of  water  from  the  same  reser- 
voir, allowed  to  remain  undistributed  for  a  few  days,  and 
then  analysed.  Although  after  the  first  experiment  only  a 
trace  of  lead  was  found,  this  further  experiment  of  allomng 
the  deposit  to  dry  and  oxidise  resulted  in  a  tenth  of  a  grain 
of  lead  per  gallon  being  dissolved.  It  would  thus  be  most 
dangerous  for  the  Oldham  water  supply  to  become  inter- 
mittent. The  nature  of  the  organic  acid  in  peaty  waters  had 
not,  so  far,  been  ascertained,  owing  to  the  small  quantity  pre- 
sent and  the  impossibility  of  concentrating  a  solution,  as  the 
application  of  heat  seemed  to  destroy  the  acidity.  It  would 
appear  from  the  above  experiment  that  it  was  this  acid,  and 
this  acid  only,  which  caused  the  action  of  peaty  water  on  lead  ; 
and  this  fact  seemed  to  be  con  firmed  by  the  exjicrience  of 
outbreaks  of  plumbism,  especially  in  Sheffield.  Mr.  Eaton,  in 
reporting  on  this  question  to  the  Sheffield  Corporation,  gave 
It  as  his  opinion  that  the  increased  action  on  lead  of  the 
Sheffield  water  was  largely  due  to  the  precaution  which  had 
been  taken  to  prevent  mineral  and  suspended  matter  mixing 
with  water  ;  and  he  also  noticed  the  fact  that  the  action  of  the 
water  on  lead  was  much  more  energetic  in  winter,  especially 
after  the  melting  snow,  when  the  proportion  of  surface  water 
lo  spring  water  was,  of  course,  very  greatly  increased. 

METHODS    OK    I'REVKNTING    THK    ACTION. 

The  conclusion  of  the  paper  was  devoted  to  a  description 
of  various  methods  of  preventing  the  action  of  moorland 
water  on  lead.  On  this  subject  Mr.  Tattcrsnll  said  :  As  far 
as  Oldham  is  concerned,  every  effort  is  made  to  get  the  rain, 
fall  off  the  peat  as  quickly  as  possible,  by  cutting  numerous 
trenches  through  it,  and  as  soon  as  the  water  is  off  the  peat 
it  is  delayed  on  its  way  to  the  reservoirs  by  passing  through 
numerous  settling  tanks.  Even  after  reception  into  the 
reservoirs  it  is  decanted  from  reservoir  to  reservoir  several 
times  before  being  passed  on  to  the  town.  It  is  thus  exiiosed 
for  prolonged  periods  to  the  sun,  which  has  been  shown  to 
have  a  definite  bleaching  action  on  this  water,  and  also  by 
this  means  every  opportunity  is  afforded  for  the  subsidence  of 
all  matter  not  actually  dissolved  in  the  water. 

In  Sheffield  a  number  of  experiments  have  been  tried  for 
(iruliiig  the  best  and  most  economical  method  of  dealing  with 
this  matter,  which  Mr.  Eaton  describes  in  his  rejiort,  above 
mentioned:  1,  limestone  containing  a  largo  proportion  of 
silica  was  placed  in  the  conduits,  where  the  water  was  in 
contact  with  the  limestone  for  a  period  of  not  less  than 
twenty  minutes;  this,  however,  had  no  effect  whatever  on 
the  water;  2,  quicklime  or  milk  of  lime  was  .iddod  to  the 
w«t,er  111  small  proporuons,  and  although  this  stoiiiied  the 
action  of  the  water  on  load,  it  gave  rise  to  other  effects— 
namely,  the  precijiitation  of  iron  in  solution  in  the  water  to- 


gether with  some  of  the  organic  matter,  in  consequence  of 
which  a  red  flocculent  precipitate  of  low  specific  gravity  was 
present  in  large  amounts,  and  this  could  only  be  separated 
from  the  water  by  slow  subsidence  or  filtration  ;  3,  soluble 
silicates  were  added  to  the  water,  but  the  results  were  not 
satisfactory;  4,  carbonate  of  soda  added  to  the  water  was 
found  to  act  well  in  stopping  the  action  of  the  water  on  lead, 
but  no  coating  was  found  on  the  pipes,  and  as  soon  as  the 
addition  of  the  salt  to  the  water  was  stopped  the  action  on 
lead  recommenced  ;  5,  the  water  was  then  filtered  through  a 
stratum  of  limestone  and  flint  with  apparently  satisfactorily 
results,  but  I  have  no  knowledge  as  to  whether  this  was  tried 
on  an  extensive  scale  or  not;  and,  6,  finally,  at  the  present 
time  the  difficulty  is  satisfactorily  met  by  allowing  the  water 
to  flow  over  a  substance  known  as  "  Paris  white,''  from  which 
it  dissolves  about  2  grains  of  chalk  per  1,000,000  gallons;  and 
since  this  treatment  has  been  inaugurated  there  has  been  no 
further  troable  with  regard  to  lead  poisoning  from  the  water 
supply.  It  has  not  been  considered  necessary  by  any  of  the 
Lancashire  or  Yorkshire  authorities  to  filter  this  moorland 
water.  I  am  of  opinion,  however,  that  filtration  in  the  ordi- 
nary method  through  filters  of  sand  and  gravel  would  prove 
effectual  in  preventing  this  action  upon  lead,  in  addition  to 
improving  the  general  appearance  of  the  water,  and  acting 
as  a  safeguard  against  the  possible  introduction  of  patho- 
genic germs  such  as  have  been  shown  to  occur  at  Rother- 
ham  and  other  places. 

The  methods  referred  to  have  all  reference  to  the  treat- 
ment of  the  water  before  its  distribution  to  the  town. 
Attempts  have  also  been  made  to  save  the  population  from 
plumbism  by  substituting  tin-lined  lead  pipes  for  the  ordinary 
kind.  This  has  also  been  tried  in  Oldham,  where,  unfortu- 
nately, a  large  fiuantity  of  so-called  tin-lined  lead  pipe  has 
been  used  for  domestic  water  service ;  this  pipe  is  supposed 
to  be  washed  with  tin  in  a  molten  condition  on  its  inner  sur- 
face, and  it  has  a  whiter  and  brighter  appearance  than  ordi- 
nary lead  pipe.  I  obtained  a  portion  of  this  lead  pipe,  and 
experiments  showed  conclusively  that  it  was  ahsoltifely  i^nhie- 
less  in  preventing  the  action  of  the  water  on  the  lead,  for 
there  was  no  difference  in  any  way  between  the  action  of  the 
water  on  this  pipe  and  the  ordinary  lead  pipe.  Similar  ex- 
periments were  made  with  blocked  tin-lined  lead  pipe  on 
which  a  plumber  had  made  an  ordinary  wiped  joint,  and 
traces  of  lead  were  found  in  the  water,  but  the  quantity  was 
much  less  than  with  ordinary  lead  piping,  and  from  the  piping 
when  tried  without  a  joint  no  trace  of  lead  was  discovered. 
This  pipe  consists  of  a  tin  pipe  about  J  in.  thickness  placed 
within  lead  piping,  it  is  much  more  expensive  than  ordinary 
piping,  but  the  water,  except  in  the  case  of  a  wiped  joint,  cannot 
come  in  contact  with  the  lead.  In  conclusion  I  would  suggest 
that  the  best  means  of  preventing  lead  poisoning  by  moorland 
water  are  :  1,  That  the  water  be  got  off  the  peaty  gathering 
grounds  as  quick  as  possible ;  2,  that  as  much  time  as  possible 
be  given  for  snbsidcnce  and  bleaching  ;  3,  and  most  import- 
ant, that  the  water  be  filtered  through  ordinary  sand  filters, 
or,  failing  this,  be  passed  over  "  Paris  white,"  as  at  Sheffield  ; 
and,  4,  that  blocked  tin-lined  lead  piping  of  good  quality  be 
used  for  water  service  pipes  instead  of  the  ordinary  lead 
pipiiag. 

DISCUSSION. 
Ihe  Peesiiient  contended  that  each  case  must  be  dealt 
with  on  its  merits.  While  it  was  a  good  thing  to  expose 
moorland  waters  to  the  sun,  a  similar  exposure  deteriorated 
pure  limestone  water.  Light  should  be  kept  away  from  all 
chalk  water.  They  were  addicted  to  using  technical  terms, 
which  few  understood.  He  failed  to  understand  what  Mr. 
Tattersall  meant  by  "  Paris  white."  He  hoped  some  one 
would  explain  the  term.  He  was  surprised  to  find  that  tin- 
lined  pipes  did  not  act  as  a  protection  against  load-poisoning. 
Mr.  RicHAKnsoN  (Bradford)  thought  that  a  certain  pre- 
ventive of  lead-poisoning  was  to  pass  the  water  over  lime- 
stone. Water  with  only  1'2  dcg.  of  hardness  conld  in  this 
way  bo  easily  increased  to  2  deg.  or  2i  deg.  It  would  be 
interesting  to  know  whether  water  came  into  contact  with 
sulphates  of  iron  in  crossing  over  a  moor.  The  "  Paris  white  " 
referred  to  he  believed  was  a  species  of  powdered  lime. 

The  Rev.  W.  Lower  Carter  (Mirfield)  asked  what  advan- 
tage was  crained  by  substituting  iron  service  pipes  for  lead 
jiipes  in  districts  troubled  with  lead  poisoning.  Whilst  there 
was  an  objection  to  lead  pipes  in  this  district,  there  was  an 
equally  strong  objection  to  iron  pipes  in  some  parts  of  Derby- 
shire. 

Dr.  Brown  thought  lead  poisoning  was  dne  almost  entirely 
to  dis.solved  oxygen.  Occasionally  he  had  found  inorganic 
acid.  A  good  deal  of  iron  was  olilaincil  from  millatono  grits. 
There  was  always  more  or  less  iron  in  water  obtained  from 
the  moorlands,  it  was  the  simplest  thing  in  the  world  to 
cure  lead  poisoning.  They  conld  avoid  all  risk  by  not  using 
load  pipes.  He  never  knew  of  lead  being  got  from  off  the 
moors.  He  had  substituted  load  jiipcs  at  hia  home  for  iron 
jiipcs.  The  objections  to  the  latter  were— first,  that  iron  pijies 
would  not  bend  easily ;  secondly,  that  they  were  apt  to  be- 
come oxidised  ;  and,  thirdly,  lead  pipes  gave  way  under  the 
influence  of  frost,  whilst  iron  ones  invariably  split.  Persons 
using  iron  pipes  must  have  stop-cocks  flxeil  outside,  and  when 
a  burst  occurred  turn  off  the  water  and  s<'nd  for  the  plumber. 
Mr.  Branson  (Leeds)  said  the  source  of  organic  action  was 
bacterial.  Carbonate  of  soda,  he  believed,  would  render 
moorland  water  of  2  dcg.  or  3  deg.  of  hardness  free  from  the 
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link  of  causing  leiKl-poisoninK.  "f  course  iu  some  waters  it 
was  not  admissible  to  have  more  lime.  Mannfactorers  ob- 
jected to  it.  Carbonate  of  soda,  however,  was  a  ready  agent 
in  that  case.     In  the  West  Hiding  the  health  of  very  large 


communities  was  wholly  dependent  upon  a  few  experts.     By 
the  aid  of  lacmond  water  could  bn  pffectnally  tested. 

Mr..R.  Rkv.voi.ds  (Leeds)  thought  in  the  analyst's  returns 
it  shoald  be  stated  how  long  the  water  had  been  in  the  pipes. 


SPECIAL     ADDRESSES. 


SANITARY     ADVANCES     IN     MUNICIPAL 
EN(iIXEERING. 
In   addition    to   the    conferences   and   sectional    meetings 
which  wo  have  already   reported,  the  programme  of  tlio  con- 
gress incl»<li'd  two  evening  aildresses — the  first,  the  "Lecture 
to  the   Congress,"    for  members,   the   second,   the   "  Popular 


Liverpool  :    Flushing  a  SewtT  with    a   Tank,   li  ildinij   2,000 
gallons  of  Water,  discharged  in  thirty  seconds. 

Lecture,"  open  to  the  public  generally.  The  former  was 
delivered  in  the  Albert  Hall  by  Mr.  H.  Percy  Boulnois,  m.i.c.f., 
the  city  engineer  of  Liverpool,  who  chose  for  his  subject 
"  Some  Sanitary  Advances  in  Municipal  Engineering,"  and 
introduced  a  much-appreciated  accessory  in  the  shape  of  some 
admirable  lantern  views.  The  chair  was  occupied  by  Mr. 
Pridgin  Tealo,  and  there  were  present  many  members  of  the 
institute  and  a  numerous  and  representative  contingent  of 
Leeds  citizens  interested  in  the  advancement  of  sanitary 
science. 

Mr.  BoTLNOis,  who  was  most  cordially  received,  ])re8ented 
at  the  outset  a  huge  wall  diagram  which  showed  at  a  glance 
the  multitude  of  subjects  a  municipal  engineer  was  expected 
to  know  something  about.  The  diagram  is  tolerably  familiar 
to  SoRVEYOR  readcr.s,  as  it  has  been  reprinted  from  our 
pages  and  is  obtainable  at  our  otfices  ;  the  headings  of  the 
subjects  it  refers  to  include,  among  others,  it  will  be  re- 
membered, sewerage,  bridges,  water,  road-making,  tram- 
waj's,  street  lighting,  architecture,  surveying  ami  adminis- 
trative work.  Time,  Mr.  Boulnois  remarked,  would  not  per- 
mit him  to  speak  npon  one-tenth  of  the  subjects  referred  to 
on  the  diagram.  Marvellous  progress,  he  continued,  had  been 
made  in  mnniciptil  engineering  during  her  Majesty's  reign. 
The  municipal  engineer  or  town  surveyor  was  practically  un. 
known  before  the  Queen  came  to  the  throne.  He  took  great 
credit  to  himself  and  his  brother  officials  for  the  work  which 
had  been  accomplisheil  iti  the  face  of  great  opposititm  during 
this  comparatively  short  period.  Mnnicip.il  government 
theoretically  was  splendid ;  practically,  it  often  failed.  It 
failed  principally  because  that  government  was  ever  chang- 
ing. As  each  succeeding  November  came  round  fresh  men 
took  seats  on  the  controlling  bodies.  The  consctjuence  was 
that  the  municipal  engineer  had  no  sooner  educated  one  com- 
mittee to  a  proper  standartl  than  he  had  to  start  to  educate 
another.  This  was  very  much  against  advancement.  Then, 
again,  in  small  towns  men  got  into  mnnici])al  bodies  very 
often  for  ptirposes  of  their  own.  U  had  been  found  that  a 
ready  "spouter"  was  more  likely  to  bo  elected  than  a  man 
who  had  the  interests  of  the  place  at  heart  but  who  could 
not  speak  very  well. 

They  were  all  agreed  upon  the  ntarvollous  strides  that  honse 
drainage  had  tnade  during  the  last  few  years.  This  was  in 
no  small  tneasurc  due  to  \hv  wonderful  \\ork  accomplished  by 
tho  chairman.  Ilia  book  partictdarly  drew  attention  to  the 
defects  of  sanitation  in  this  direction.  It  aroused  interest  in 
tho  subjeot,  and  that  was  more   important  oven  than  legisla- 


tion. Education  was  first,  legislation  aftenvards.  Sewer 
age  used  to  be  eiceedingly  defective.  Tho  drains  were 
bawlly  constructed — mere  elongated  cesspools.  But  tho  muni- 
cipal engineer  had  changed  all  that,  lie  bad  taken  up  tho 
matter  scientifically.  He  had  properly  graded  the  drains, 
and  consequently  largo  communities  were  now  able  to  live 
together  with  almost  perfect  immunity  from  disease.  He 
drew  attention  to  the  diflicnities  experienced  in  ensuring  that 
sewers  shall  be  self-cleansing,  and  described  the  various 
methods  of  flushing  which  have  been  adopted.  By  means  of 
automatic  flushing  tanks  placed  at  the  head  of  the  sewers, 
or  by  large  tanks  which  might  bo  placed  over  the  sower 
manholes,  the  whole  of  the  contents  could  bo  passed  into  tho 
sewer.  A  tank  of  this  description,  which  could  pass  2,000 
gallons  of  water  to  the  sewer  in  thirty  seconds,  was  shown  on 
a  screen.  Liverpool  flushed  all  its  sewers,  including  those  of 
private  houses,  large  and  small,  twice  a  year,  at  a  cost  to  tho 
local  authority  of  over  £-1,000  per  annum  for  private  flushing 
alone.  If  a  householder  wished  to  have  his  dwelling  flushed 
out  of  its  turn  it  was  done  at  a  nominal  charge,  .according  to 
the  rateable  value  of  the  premises.  Thus  not  only  were  tho 
drains  of  a  house  flushed,  btit  if  defects  in  the  main  drains 
existed  they  were  reported  anci  remedied. 

Addressing  himself  to  the  important  (question  of  sewage 
disposal,  Mr.  Boulnois  said  that  groat  progress  had  been  made 
under  this  head.  Much,  he  thought,  might  be  said  for  tho 
septic  system,  under  which  decomposition  was  allowed  to 
proceed  in  tanks  under  safe  conditions,  the  etlluent  being 
pissed  through  filters.  In  this  way  N.ature  was  followed  and 
li'ii  arrested,  as  it  usually  was  by  most  processes  of  chemical 
tnatment.  Under  the  septic  system,  deeomposition,  that 
great  law  of  Nature,  was  allowed  to  step  in,  and  by  breaking 
up  the  constituent  parts  of  the  sewage  rendered  the  ettlnont 
the  more  amenable  to  nitrification.  He  wished  Mr.  Cameron 
all  the  success  ho  deserved  with  reference  to  tho  discoveries 
he  had  made  on  this  point,  and  that  wish  was  emphasised  by 
the  fact  that  that  gentleman  was  at  one  time  his  assistant. 
With  the  important  work  of  scavenging  the  lecturer  dealt  at 
some  length,  touching  npon  the  advantages  of  refuse  destruc- 
lion  by  burning  over  every  other  method  of  dealing  with  the 
enormous  accumulations  of  house  and  trade  refuse  which  had 
daily  to  be  collected  in  every  large  city  throughout  the  country. 

Want  of  time,  remarked  Mr.  Boulnois,  prevented  him  from 


Liverpool:      .V  "  .'^hiin,"    showing     the      i-lass     of     Properl}' 

demolished  by  the  I'lirpinilion  uuder  their  special 

Acts  {See  illnslralion  of  houso-s  erected  in 

lion  of  these  horrible  places). 

alluding  to  sanitary  rulvances  in  connection  with  water  supply, 
ventilation,  heating,  .to.,  but  he  dwelt  upon  the  uneslion  of 
sanitary  roud-making,  and  jiointed  out  that  a  properly  pavod 
roailwuy  uiMin  a  gooil  beil  of  Portland  content  concrete  was 
impervious  and  alisolutely  sanitaty  ■*dierea8  a  mocadamised 
road  for  busy  traflic  wos  unsaitaW'     ,.i  accoant  of  its  porous 
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oature.  A  street  properly  paved  with  Australian  liard  wood 
approaolied  as  nearly  as  possible  perfection  in  street-making 
from  all  jioints  of  view. 

Turuiug  to  the  debatable  question  of  the  housing  of  the 
labouring  classes,  tlie  lecturer  urged  that  the  persons  for 
whom  the  benefits  of  the  various  Acts  of  Parliament  were  in- 
tended were  the  "  labouring"  classes  and  not  the  "  artisan  " 
classes,  who  had  better  wages  and  could  afford  to  live  in 
houses  provided  by  private  enterprise.  With  regard  to  the 
labouring  classes,  whose  wages  were  precarious  and  some- 
times very  small,  it  was  essential  that  they  should  be  housed 


Liverpool:  llout.      i  I   li.uuring "  Classes  erected   by  the 

Corporation    fiuui    ikojyu-i    by    Jlr.    Boulnois,    the    city 

engineer.  One  tenement  of  fourroouis  on  tlic  ground  " 

tloirand  four  other  tenemcutsof  two  rooms  each. 

All  looms  let  at  from  Is.  to  Is.  lid.  i>er  room 

per  week. 


L^'ieritool:     Flushing  Private  House  Drains,  free  of  Cost. 

in  cheap  liomes,  at  a  rent  of  about  Is.  per  room  per  week,  and 
that  these  houses,  thongh  sanitary  in  every  respect,  should 
not  be  made  too  attractive,  or  they  would  induce  the  artisan 
classes,  who  could  afford  a  dearer  class  of  house,  to  occupy 
them.  Such  houses  could  not  be  built  on  the  ideal  as  to  how 
these  people  ought  to  live.  It  was  this  higher  ideal  which 
had  practicallj'  prevented  the  benefits  which  should  have 
been  derived  from  the  various  Labouring  Classes'  Dwellings 
.Vets  being  enjoyed  by  the  classes  for  whom  they  were  passed. 
He  stated  that  iu  Liverpool  cheap  houses  were  now  being 
erected  by  the  corporation,  which  were  letting  as  fast  as  they 
could  be  erected  at  Is.  3d.  per  room  per  week,  and  that  the 
nett  return  for  these  houses  would  be  nearly  5  per  cent,  per 
annum  on  the  outlay. 

The  Chairm.\n  remarked  that  Leeds  citizens  must  have 
been  deeply  intei'csted  in  the  way  in  which  the  lecturer  had 
met  the  difficnliy  with  regard  to  the  housing  of  the  working 
classes  by  a  compromise  between  the  self-contained  cottage, 
tn  which  they  had  been  accustomed,  and  the  palatial  tene- 
ment houses,  M'hich  weie  all  the  less  popidar  for  being  larger, 
and  wliich  could  not  be  erected  at  a  cost  that  the  people  for 
whom  they  were  intended  could  pay.  Being  fond  of  wood 
p  ivenient,  he  was  glad  to  hear  of  a  sort  of  wood  that  was 
what  Leeds  wanted. 

On   the  motion   of  Mr.  WoMERSLKY,    seconded    by    Major 
Flower,  a  vote  of  thanks  was  enthusiastically  accorded  the 
lecturer,  who  brietlv  ackno\vlcdged  the  compliment. 
POPULAR  HVGIEN'E. 

The  ''  Popular  Lecture  "  was  delivered  also  at  the  Albert 
II all, by  Mr.  Philip  Boobbyer,  m.b.,  M.R.c.s.,on  "The  Essentials 
of  Popidar  Hygiene."  In  the  unavoidable  absence  of  the 
l"rd  mayor,  the  chair  was  filled  by  the  vicar  of  Leeds,  the 
Rev.  Prebendary  Sumner-Gibson. 

Dr.  BooBBVKR  remarked  first  on  the  recent  "slaughter  of  the 
innocents"  from  summer  diarrhoea.  It  had  been  conclu- 
sively proved  by  Dr.  Ballard  that  under  certain  conditions  of 
subsoil,  if  the  earth  became  heated  at  4ft.  below  the  surface 
to  a  temperature  of  oOdeg.,  the  children  living  in  a  house 
built  on  such  subsoil  must  inevitably  snfi'er  from  diarrhoia. 
Tile  model  by-laws  of  the  Local  Ciovernment  Board  gave 
every  local  authority  power  to  insist  on  a  thick  layer  of  solid 
concrete  between  the  subsoil  and  the  house  above,  and  he 
was  siu'prised  at  its  not  being  always  adojited.  Dr.  Boobbyer 
flien  touched  upon  the  proper  feeding  of  infants  and  upon 
the  food  and  drink  of  adults,  and  concluded  with  a  reference 
to  the  air  wc  breathe. 

A  vote  of  thanks  to  the  lecturer  for  an  address  which  con- 
veyed in  jiopular  form  a  number  of  interesting  facts  to  a 
;;enoral  audience  was  proposed  by  Dr.  Camkkhn  the  medical 
oUicer  of  Leeds,  and,  after  having  been  Bcconded  by  Major 
Lamoroi'k  Flowkk,  was  carried  with  acclamation. 


Next  week  we  hope  to  include  particulai-s  of  the  remaining 
places  of  municipal  engineering  interest  visited,  and  thus  to 
complete  the  report  of  the  congress. 
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Comparative  Reports  of  General  Practice. 

XVI.-TRAMWAY  TRACTION  :  HASTINGS  REPORT. 


Some  tin)o  ago  the  Hastings  Corporation  appointed  a  com- 
mittee of  six  membera  to  colloct  infonnntion  on  the  various 
tramway  systems  in  uso  in  other  parts  of  Knjrhind  and  on 
the  Continent,  and  on  tho  different  motors  employed.  The 
committee  have  h:id  information  placed  liefore  ihom  dealing 
with  the  systems  in  use  in  tlie  following  cities  and  towns  : 
Brussels,  Hanover,  Hanibarg,  Berlin,  Dreaden,  Bnda  Pesth, 
VienTia,  Milan,  Genoa,  Paris,  Konen,  Elberfeld,  Roimscheid, 
Liege,  ithu-kpool,  Bristol,  Birminglmm,  Walsall,  Wednesbury, 
Edinburgh,  Dover,  and  many  cities  in  America.  Mr.  P.  H. 
Palmer,  borough  engineer,  was  instructed  by  the  committeo 
to  go  through  the  whole  information  obtained.  Ho  reports 
as  follows : — 

The  information  obtained,  which  is  contained  in  the  ex- 
cellent reports  made  to  the  Sheffield  and  Glasgow  Corpora- 
tions on  the  tramway  systems  in  nse,  is  so  voluminous  that  it 
will  only  be  necessary  at  this  stage  to  lay  before  you  a  few 
of  the  leading  points.  The  whole  of  the  towns  and  cities 
before  mentioned  on  the  Continent  liave  well-equipped 
tramway  systems,  mostly  worked  by  electricity,  a  few- 
having  sections  of  their  systems  still  worked  by  horse  or 
Bteam  traction,  though  this  method  is  being  done  away  with 
in  favour  of  electricity.  The  gauge  of  the  track  in  most 
cases  is  the  standard  one,  4  ft.  8Jin.,  the  rails  varying  from 
70  lb.  to  100  lb.  per  yard  run,  the  space  between  rails  and  for 
a  distance  of  18  in.  on  e.ach  eide  being  in  most  cases  laid  with 
Btone  pitchers;  this  system  of  stone  pitching  is  cheaper  than 
would  be  tlie  case  if  hard  wood  was  laid,  but  the  noise  would 
be  greatly  reduced  by  the  use  of  wood,  and  the  jolting  some- 
times experienced  by  the  tlange  of  the  tram  wheel  coming  iti 
contact  with  stone  pitching  would  be  prevented.  The  objec- 
tion of  driving  from  a  macadam  road  on  to  stone  jiitching  is 
considerable,  and  if  hard  wood  was  used  this  would  be  over- 
come. The  rigidity  of  the  track  could  be  quite  as  well 
secured  by  concrete  and  wooil  blocks  as  by  hard  stone  setts. 
The  various  systems  in  nse  in  the  Continental  cities  and 
those  in  America  vary  very  considerably ;  and  beyond  the  ! 
system  of  traction  it  is  ditficult  to  compare  the  cost  of  Con-  ! 
tinental  systems  with  similar  undertakings  in  this  country,  as 
the  cost  of  labour,  and  in  many  cases  of  materials  also,  are  so 
widely  different.  As  a  general  rule,  however,  tramways  cost 
more  to  construct  .and  maintain  in  this  country  than  is  the 
case  abroad. 

niFKERE.NT    SYSTEMS. 

The  different  systems  applied  to  tmmway  traction  are  very 
numerous,  liut  they  may  be  classed  under  the  following 
heads:  1,  overhead  traction,  by  means  of  wires  suspended 
either  from  columns  or  arches,  the  current  being  taken  from 
the  cables  to  motors  under  the  cars;  2,  conduit  systems, 
where  the  cables  are  containeil  in  conduits  under  the  surface 
of  the  road ;  3,  the  Serpollet  system  of  steam  traction  ; 
4,  the  compressed  air  system ;  o,  ga.5  cars ;  6,  the  cable 
system  ;  7,  the  accumulator  system  ;  and  8,  horse  tniction. 

Overhead  system. — With  reference  to  overhead  traction, 
this  possesses  numerous  advantages  which  are  not  possessed 
by  any  other  system  at  present  in  use.  It  is  far  cheaper  in 
first  cost,  cheaper  to  maintain,  and  works  on  the  ^vhole  far 
more  satisfactorily  than  any  other  method  of  traction  at  pre- 
sent adopted.  In  most  of  the  Continental  cities  this  system 
is  the  one  generally  adopted.  In  some  cases  disapproval  has 
been  expressed  at  the  unsightly  ajipearance  of  the  overhead 
wires;  this  has  soon  been  overcome,  and  if  the  columns  are  i 
made  ornamental  they  ntay  be  made  to  improve  the  appear- 
ance of  a  street  instead  of  detracting  from  it.  The  general 
advantages  of  an  electric  system  over  any  other  are  that  the 
cars  can  accommodate  themselves  to  the  state  of  the  traffic  by 
running  slowly,  quickly  or  backing  ;  and  in  case  of  accident 
to  any  part  of  the  system  only  tiiat  section  immediately 
affected  is  thrown  otit  of  use.  The  interfi-rence  with  the 
general  traffic  is  loss  than  by  any  other  system  ;  .and,  what 
is  perhaps  of  the  utmost  importance,  the  roads  are  not  inter- 
fered with  in  consequence  of  derangement  of  electric  current. 
Any  necessary  repairs  can  be  effected  with  the  minimum  of 
trouble,  delay  and  expense,  and  the  lines  can  be  constructed 
much  quicker  and  with  less  inlerferenoe  with  the  surface  of 
the  streets  and  the  tratlic  than  by  any  other  system.  The 
chief  objection  raised  against  overhead  lines  is  their  apjioar- 
ance ;  but  this,  as  1  have  already  said,  has  soon  disappeared, 
and  it  is  the  general  opinion  of  municipalities  all  over  the 
Continent  that  the  overhead  system  of  traction  is  decidedly 
the  best  in  vogue  at  the  present  time. 

Conduit  syatems. — The  various  open  and  closed  conduit 
systems  are  many,  no  less  than  nineteen  different  systems 
being  either  partially  in  nse  or  having  been  invented.  The 
only  systems,  however,  which  have  been  put  to  real  prac- 
tical test  are  the  Holroyd-Smith  system,  as  used  in  Black- 
pool ;  the  Siemens  &  Halske,  as  in  operation  at  linda-Pcstli, 
and  under  consideration  at  Berlin  ;  the  Thomson-IIonston,  as 
under  consideration  at  Berlin  and  Brussels,  and  also  in  use 
in  ona  part  of  New  York  City  ;  and  the  Love  system,  w  hich 
has  been  at  work  on  a  short  experimental  lino  at  Chicago  and 
Washington  ;   the  various  other  systems  being  either  only 


experimental  or  not  yet  having  been  pat  to  actual  test.  The 
disadvantages  of  the  condnit  system  are  so  many  that  it  is 
scarcely  worth  while  to  criticise  them  in  detail.  They  are 
very  expensive  in  first  cost,  and  far  more  costly  lo  maintain 
than  the  overhead  system.  They  nocegsitatc  prt)louged 
interference  with  the  streets  during  construction  ond  repair; 
there  is  great  difficulty  in  locating  any  defect  in  the  under- 
ground part  of  the  system.  They  render  the  carrying  out  of 
sewerage  works  difficult  and  expensive  ;  and  there  is  the 
great  disadvantage  of  the  presence  of  a  slot  in  the  conduit  in 
tile  centre  of  the  track,  varying  from  S  in.  to  2  in. ;  also  the 
difficulty  of  keeping  the  condnit  clean  and  maintaining  effi- 
cient insulation.  The  conduit  system  is  at  least  four  times 
as  expensive  as  the  overhead  systeoi,  both  to  construct  and 
to  work. 

The  Serpollet  eystem  of  aleaiii  traction  ig  in  many  respects  a 
great  improvement  on  the  old  form  of  steam  traction,  bat  its 
disadvantages  compared  with  electricity  must  be  apparent. 

Tlie  compressed  air  sy.'stem. — With  regard  to  this  system  as 
used  in  Paris  it  is  not  satisfactory,  being  very  expensive  and 
not  adapted  for  steep  gradients. 

Gas  cars. — The  only  place  apparently  where  gas  cars  are 
used  is  Blackpool,  and  there  only  in  an  experimental  stage. 
Smells  arise  from  it,  and  it  is  not  apparently  in  any  way  so 
reliable  as  electricity. 

The  cable  .system  is  nsed  in  several  to>vii  in  England,  and  it 
has  certain  advantages,  but  these  advantages  disappear  when 
compared  with  electric  traction. 

The  accumulator  system. — The  advantage  of  this  system 
appears  to  be  that  by  the  use  of  accumulators  the  necessity  of 
either  overhead  wires  or  the  objectionable  slot  of  the  conduit 
system  is  obviated.  At  present,  however,  this  system  cannot 
be  looked  upon  as  satisfactory,  owing  to  the  great  extra 
weight  of  the  cars,  the  accumulators  alone  weighing  as  much 
as  3  tons  ;  the  great  expense  of  maintenance ;  the  constant 
recharging  which  is  necessary  ;  and  the  objcetioiuible  smells 
of  the  .acids  nsed,  with  the  possibility  of  injury  to  passengers' 
clothing  with  consequent  claims,  for  such  damage.  The  com- 
parative ineffectiveness  of  this  system  when  compared  with 
other  forms  of  electric  traction,  even  when  ascending  bnt 
slight  gradients,  is  snch  as  to  render  its  nse  on  steep  g^adienta 
almost  prohibitive. 

GENEK.\L    tONCLUSIOXS. 

Most  of  the  Continental  towns  find  that  the  cost  of  working 
a  double  line  of  track  is  cheaper  than  a  single  line  ;  but  the 
decision  of  this  question  must  be  dependent  entirely  on  the 
available  width  of  the  road  and  the  nature  of  the  district  to  bo 
traversed.  The  risk  of  accideuts  to  the  general  public 
through  the  overhead  system  is  less  than  that  occasioned  by 
almost  any  other  system  of  traction,  as  the  sjjeed  of  the  cars 
cau  bo  so  i)erfectly  regulated  as  Id  allow  them  to  be  stopped 
within  a  distance  of  less  than  the  length  of  the  car.  Acci- 
dents through  a  wire  breaking  are  comparatively  few,  as  the 
Board  of  Trade  limits  the  current  for  working  an  overhead 
system  to  .500  volts,  which  current  is  not  fatal  to  hnman  life, 
and  the  speed  is  limited  by  the  Board  of  Trade  to  8  miles 
per  hour.  With  reference  to  the  means  adopted  for  con- 
structing these  lines,  it  lias  been  found  fi-om  experience  that 
it  is  preferable  for  the  municipality  to  construct  them  them- 
selves, it  being  evident  that  money  can  be  borrowed  by 
municipalities  at  a  cheaper  rate  tlian  can  be  the  case  with 
public  companies.  The  general  run  of  tramway  systems, 
however,  even  when  constructed  by  municipalities,  do  not 
appear  to  be  worked  by  them;  and  from  returns  which  I 
have  perused  there  seems  to  be  little  doubt  that,  the  best 
method  to  adopt  is,  after  the  line  is  constructed,  to  lease  it, 
upon  terms  to  be  agreed  upon,  to  a  coni|>any. 

The  conclusions  which  may  be  arrived  at  from  the  infor- 
mation contained  in  the  reports  which  your  committee  have 
obtained  are  :  1,  that  overhead  electric  traction  is  the  system 
which  is  most  suitable  for  a  town  like  Hastings  ;  2,  that  it 
could  be  worked  in  connection  with  a  system  of  electric 
street,  lighting;  and  3,  that  it  would  be  an  advanUigo  for  tho 
coriwration  to  construct  tho  lines  and  lease  tlietn  on  certain 
terms. 

It  is  not  (says  Mr.  Palmer  in  conclusion)  neces-sai-y  at  this 
stage  to  go  into  details  ;  bnt  this  town  is  not  a  difficult  one  in 
which  to  work  a  tramway  system.  The  |H)wer  which  could 
be  derived  from  the  destructor  would  bo  sutlicieut  to  provide 
traction  power  for  a  single  lino  of  trams  from  the  Memorial, 
past  the  Fish  Market,  to  tho  Cemetery;  and  also  a  certain 
amount  of  street  lighting.  The  electric  light  station  in  Water- 
works-road would  form  another  generating  station  for  a  lino 
from  the  Memorial  to  the  Spu,  and  from  .St.  Andrew's  arch- 
way up  to  Elpliinstonc-road  and  Mount  Pleasant  road,  to  join 
the  lirst-named  system  at  the  junction  of  Priory-road  with 
Old  London-road'.  A  third  line,  from  the  Meniorial  to  Hol- 
lington,  running  np  Cambriilge-road  and  along  Bohemia-road, 
could  be  worked  from  a  deslriictor  which  must  within  the 
course  of  tho  next  year  or  two  be  erected  in  the  northern 
part  of  tho  town.  Other  routes  could  at  various  times  bo 
tacked  on  to  these.      The  question  of  working  destructors  in 
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connection  with  electric  traction  13  one  which  iB  engaging 
the  attention  of  many  corporations  in  thia  countiy ;  and  that 
there  is  a  very  large  amonnt  of  power  to  be  obtained  from 
the  destruction  of  ordinary  refuse  is  every  day  becoming 
more  apparent.  As  tramway  systems  are  becoming  more 
and  more  popular,  it  is,  I  think,  certain  tliat  this  town — 
which  is  peculiar  in  so  far  as  that  it  is  a  very  straggling  one, 
its  extremities  being  in  some  cases  as  much  as  3  miles  from  its 
centre — must  before  long  adopt  this  mode  of  locomotion.  It  is 
not,  I  think,  advisable  to  take  Continental  prices  as  being  any 
guide  as  to  the  probable  cost  in  this  country.  The  cost  of  a 
single-line  system,  with  passing  places,  in  Hastings  might  be 
safely  taken  as  not  exceeding  £6,500  per  mile,  including  the 
cost  of  the  track,  cars,  and  machinery  for  the  motive  power. 


CHESTERFIELD  WATER  FAMINE. 


THE  SLUDGE  PROBLEM. 


AN  IMPORTANT  EXPERIMENT. 

At  the  present  time  authorities  on  sewage  disposal  seem 
inclined  to  range  themselves  into  two  camps — those  on  the 
one  hand  who  hold  that  it  will  still  be  necessary  to  resort 
to  precipitation  and  sludge  pressing,  and  on  the  other  the 
the  bacteriologists,  who  maintain  these  processes  can  now  bo 
dispensed  with.  With  matters  in  tliis  position  it  is  interest- 
ing to  learn  that  workmen  are  now  engaged  at  Rotlierhitlie 
in  erecting  macliinery  which,  when  in  proper  running  order, 
is  expected  to  revolntionise  the  methods  of  disposing  of  the 
2,000,000  odd  tons  of  sludge  which  tlie  Main  Drainage  Com- 
mittee of  the  London  County  Council  have  to  deal  with 
annually.  Some  years  ago  great  tilings  were  expected  from 
the  use  of  sludge  as  a  fertiliser,  but,  as  so  often  happens  in 
this  world,  the  great  expectations  have  been  cruelly  blasted. 
At  great  cost  the  London  County  Council  maintain  a  fleet  of 
six  sludge  vessels,  each  capable  of  carrying  a  load  of  1 ,000 
tons,  in  order  to  dump  the  sludge  into  tlie  German  Ocean, 
about  50  miles  from  shore.  The  total  immber  of  trips  made 
by  the  steamers  last  year  was  2,176,  and  the  cost  of  working 
the  vessels  came  to  more  than  £27,472.  They  are  insured 
fer  £120,000,  at  an  annual  premium  of  £2,400.  A  s.ingnine 
belief,  however,  is  entertained  in  certain  quarters  that  these 
expenses  will  be  saved  before  long  and  the  county  council 
annually  placed  in  possession  of  about  700,000  tons  of  fuel. 

Some  time  ago  experiments  were  made  on  a  comparatively 
small  scale  to  convert  slndgc  into  fuel,  and  the  result  was 
the  inception  of  a  lielief  that  all  the  sludge  with  which  the 
North  Sea  is  now  favoured  could  he  converted  at  a  trifling 
cost  into  good  burning  fmmace  fuel.  The  setting  up  of  a 
large  plant  at  Rotherliithe  was  at  once  proceeded  with. 
According  to  an  account  which  recently  appeared  in  an  even- 
ing contemporary,  the  sludge  is  to  be  converted  into  fuel 
blocks  by  the  *'  Henry  "  process  of  sludge  treatment,  the  pro- 
cess being  described  as  follows  :  Tlie  sludge,  which  taken  in 
large  quantities  contains  about  90  per  cent,  of  moisture, 
would  be  treated  by  Hencke-Cunliffe  macliinery.  It  is  pumped 
straight  into  machinery,  consisting  tirst  of  two  enormous 
hollow  cylinders.  Tliese  cylinders  are  heated  internally  by 
hot  air,  and,  being  close  geared  and  revolving  slowly,  they  are 
said  to  film  the  sludge  on  their  face  at  about  the  thickness  of 
a  sheet  of  blotting-paper.  By  far  llie  greater  part  of  the 
moisture  is  evaporated  at  one  revolution  of  the  big  cylinders, 
and  tlie  nearly  dried  sludge  is  automatically  scraped  oft,  and 
falls  into  jacketted  jians,  whicli,  like  the  cylinders,  are  heated 
by  hot  air  and  fitted  with  slowly-revolving  sweeps  that  stir 
and  carry  the  sludge  along  until  the  whole  of  the  acquired 
amount  of  moisture  is  evaporated.  Then  the  sludge  is 
automatically  discharged  upon  machinery  that  presses  it 
into  fuel  blocks  ready  for  consumption  in  furnaces.  The 
machinery  and  furnaces  have  been  arranged  so  that  any 
fumes  that  may  arise  are  carried  over  the  fires  and  burned, 
and  the  exhaust  hot  air  wliicli  hents  the  cylinders  is  carried 
into  the  jacketed  pans  and  brought  back  over  the  furnace  to 
economise  heat  and  destroy  any  odours  that  ma}'  arise.  If 
the  2,000,000  tons  of  sludge  have  90  per  cent,  of  moisture, 
the  enormous  amonnt  of  more  tlian  200,000  tons  of  fuel  is 
obtained ;  but  if  it  be  of  the  average  moisture  of  filter-pressed 
sludge,  the  total  of  furnace  fuel  would  run  up  to  something 
like  700,000  tons.  Tlio  inventor  of  thia  system  of  dealing 
with  the  sewage  of  great  cities  has  also  in  liis  mind  the  re- 
covery of  the  lime  and  iron  used  in  precipitation.  Some  jiro- 
fitable  part  of  it  may  be  rocovoi'ed  in  the  asli,  but  only 
experiments  with  large  c|iiantitieB  of  the  ash  will  show  if  it 
has  any  real  precipitating  vaUie  after  passing  through  hot 
air  and  fire.  Last  year  London  used  20,.334  tons  of  lime  at 
Barking  and  Crossness,  and  4,718  tons  of  iron.  It  is  also 
the  intention  of  this  new  process  to  dry  as  much  sludge  as 
sale  can  be  found  for  to  a  fine  powder,  whicli  shall  be  auto- 
matically sacked  and  used  as  a  fertilizer. 

It  is  understood  that  at  an  early  date  I  lie  ninnicipiil 
authorities  of  moat  of  the  large  towns  in  the  United  King- 
dom, together  with  experts  on  matters  of  sanitation,  are  to 
be  invited  to  witness  tlio  preliminary  canter  of  (  he  macliinery. 
If  the  anticipations  of  those  who  are  carrying  nnt  the  experi- 
ments are  realised,  there  may  be  more  to  say  anon.  There 
may  be  something  to  say  in  either  case.  The  conversion  of 
over  2,000,000  tons  annually  ia  a  big  undertaking. 


The  appearance  of  Chesterfield  water  at  the  present  time 
is  certainly  not,  thinks  The  Sheffield  Telegraph,  conducive  to 
the  extension  of  the  cause  Sir  Wilfrid  Lawson  has  at  heart ; 
indeed,  that  paper  continues,  not  a  few  teetotalers  have,  there 
is  good  ground  for  believing,  swallowed  their  temperance 
principles  and  taken  to  beer,  rather  than  go  through  the  same 
performance  with  regard  to  the  water  which  the  Gas  and 
Water  Board  are  sending  thi'ongh  their  mains.  Instead  of 
the  clear  liquid  which  usually  comes  from  the  pleasantly- 
situated  reservoir  out  Lineacre  way,  in  the  direction  of  the 
moors,  there  now  comes  out  of  the  tap  a  stream  of  liquid  mud. 
As  a  matter  of  fact,  the  reservoirs  upon  which  the  town  de- 
pends are  practically  empty,  and  the  inhabitants  have  been 
placed  on  short  commons  in  respect  of  water  for  some  con- 
siderable time.  It  is  not  the  first  time  the  inhabitants  have 
been  placed  on  short  commons  in  respect  of  water  for  some 
considerable  time.  It  is  not  the  first  time  the  inhabitants  have 
been  called  upon  to  endure  the  inconvenience  attending  on  a 
water  famine.  It  isonly  for  a  few  minutes  a  day  that  the  water 
is  "  on  "  in  some  parts  of  the  town ;  then  it  is  quite  unfit  for  any 
domestic  purpose.  It  seems  that  when  there  is  plenty  of 
water  in  the  reservoirs  the  inhabitants  do  not  exercise  that 
economy  which  is  desirable,  and  have  no  thought  for  an  "  nn- 
rainy  day."  About  10  gallons  or  18  gallons  per  individual  is 
reckoned  a  fair  allowance,  but  at  Chesterfield  the  precious 
liquid  is — or  rather  was — going  at  the  rate  of  nearly  25  gallons 
per  head  per  day.  This  seems  to  point  to  a  great  waste  some- 
where— either  leakages,  or  foolish,  wanton  waste— on  the  part 
of  the  consumers.  It  is  well  known  that  the  pipes  in  the 
town  are  not  what  they  should  be,  and  the  plumbing  is  often 
found  to  be  execrably  bad.  An  expert,  Mr.  Bryan,  manager 
of  the  East  London  Waterworks,  has  been  called  in,  and  from 
investigations  he  made  he  came  to  the  conclusion  that  a  great 
waste  was  going  on  somewhere.  The  board  are  taking  the 
necessary  steps  to  ascertain  where  the  leakages  occur ;  but  as 
yet  everything  points  to  the  waste  being  in  the  careless  use 
of  the  supply,  of  which  the  householders  are  guilty.  Pro- 
vided that  waste  had  not  been  going  on,  there  would  now  im- 
doubtedly  have  been  plenty  of  water  in  the  reservoirs,  and, 
indeed,  considering  the  slight  rainfall,  it  is  generally  conceded 
that  the  board  have  done  their  work  well.  There  has  been  a 
good  deal  of  talk  about  making  a  third  reservoir,  to  cost 
£100,000,  bat,  heavily-burdened  as  the  town  is  with  its  rates, 
it  is  not  likely  such  an  enormous  expenditure  will  be  incurred, 
except  for  the  gravest  possible  reasons.  It  is  hoped  that  a 
way  out  of  the  ditficiilty  has  already  been  hit  upon.  Out 
Holymoorside  way,  among  the  hills  between  Chesterfield  and 
the  Peak  country,  is  a  spring  of  beantiful  water,  with  a  flow 
capable  of  filling  a  6-in.  pipe.  This  belongs  to  the  Duke  of 
Devonshire,  and  the  Gas  and  Water  Board  are  in  treaty  vritli 
his  grace's  agents  for  the  purchase  of  the  land  on  which  it  is 
situated.  There  is  every  likelihood  of  the  purchase  being 
shortly  eifected,  and  with  this  water  as  an  auxiliary  to  tho 
present  storage  it  is  expected  that  there  will  be  ample  provi- 
sion for  a  good  sujiply  of  water  for  the  next  ten  years,  not- 
withstanding the  rapid  growth  of  the  town  in  the  past  few 
years.  In  quality  it  is  all  that  could  be  desired.  Dr.  Richards, 
the  medical  officer  of  health  for  the  borough,  has  issued 
notices  calling  upon  all  the  inhabitants  to  be  particularly  care- 
ful in  seeing  that  all  water  used  for  domestic  purposes  is 
boiled.  The  water  from  the  mains,  when  it  is  to  be  obtained, 
although  muddy,  is  not  believed  to  be  liable  to  cause  any 
disease,  but,  of  course,  in  an  emergency  like  this,  the  danger 
is  that  water  will  be  taken  from  wells  which  could  not  be 
declared  suitable  for  drinking  purposes.  The  medical  officer 
has  stated  that  there  certainly  are  eases  of  typhoid  fever  in 
the  town,  but  that  no  alarm  need  be  felt,  as  the  number  is 
only  slightly  above  the  normal. 


Correction. — In  our  list  last  week  of  the  successful  can- 
didates at  I  he  recent  examination  held  by  the  Association  of 
Municipal  and  County  Engineers  at  Birmingham,  we  regret 
that  Mr.  George  A.  Parry's  name  was  spelt  as  Perry. 

Riuer  Pollution  in  Cambridgreshlre. — Tlio'usands  of  roach, 

pike,  daci-,  I'els  ami  other  tisli  have  been  destroyed  in  the 
Cam,  owing  to  the  pollution  of  the  river  at  Bailsbite  lock, 
near  Bottisham.  The  water  is  described  as  having  been 
covered  with  an  oily  matter,  and  great  indignation  prevails 
among  tho  local  anglers  at  the  loss  they  have  sustained.  It  is 
stated  to  be  the  second  time  within  three  mojitha  that  this 
jiart  of  the  t'ani  has  been  polluted. 

Exhibition  in  Turning:. — The  twenty-eighth  annual  ex- 
hibition of  specimens  of  turning  in  wood  .and  potteiy,  under  the 
auspices  of  the  Turners'  C-ompany,  was  opened  on  Wednesday 
at  the  Mansion  House,  by  permission  of  the  lord  mayor.  The 
exhibits  in  wood  are  small  in  number,  owing,  it  is  stated,  to  tho 
great  activity  in  the  turning  trade;  but  tho  judges  report 
that  "tho  cMollent  quality  of  the  work  is  generally  main- 
tained," and  they  express  their  satisfaction  at  the  increase  in 
tlie  number  of  the  apprentice  competitors.  The  pottery 
exhibits  are  stated  by  the  judges  to  be  "probably  as  numer- 
ous as  tliey  have  ever  been,"  but  the  opinion  is  expressed  that 
"  in  point  of  merit  they  scarcely  come  up  to  the  standard  of 
five  years  ago." 
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PEORIA,  U.S.A.  :  ST.  MARTIN-IN-THE-FIELDS. 


On  glancing  at  tlio  annual  report  for  last  year  of  tlio  de- 
partment of  works  of  the  city  of  Poorin,  Illinuia,  U.S.A.,  tho 
lii'st  iuipruasion  received  liud  roforonco  to  tlio  extremely 
artistic  stylu  in  wliicli  tho  |>ubIication  is  produced,  whether 
as  to  paper,  printing  or  any  tiling  olao.  A  perusal  of  the  report, 
however,  leads  to  other  impressions,  including'  a  conviction 
that  in  curtain  .American  cities  municipal  administration  is 
reaching  a  high  level  of  excellence,  I'ooria  being  evidently 
one  of  thorn.  The  extraction  of  a  few  details,  therefore,  will 
no  doubt  lie  of  interest  to  our  readers  by  way  of  cuinparison. 
The  sewerage  system  of  the  city  now  extends  to  71  miles  in 
length,  though  the  syateui  is  not  yet  quite  complete.  Last 
year  saw  tho  completion  of  a  sewer  ',i'S  miles  in  length,  drain- 
ing 1,1()0  acres  of  lami,  and  varying  in  size  from  Sin.  to 
88  in.  We  should  mention  that  tho  report  of  the  department 
consists  of  throe  soparuto  reports,  from  the  commissioner  of 
public  works,  the  superintendent  of  streets  and  the  city  en- 
gineer, jMr.  Almon  D.  Thmnpson.  There  should  ho  general 
agreement  with  the  remark  of  the  first  mentioned,  that  it  is 
not  business  like  to  pavo  any  street  until  proper  sewerage 
is  first  provided;  and  the  opinions  expressed  in  regard  to 
sewer  tlusliing  and  ventilation,  though  not  original,  should 
command  .ipproval.  As  in  other  .\merii-an  cities,  there  is 
plenty  of  brick  paving,  anil  we  notice  that  the  bricks  are 
laid  upon  a  tl-in.  or  8-in.  concrete  fouiul.ition.  Asphalte 
pavoinents,  of  course,  are  also  much  in  evidence,  2j  in.  of 
asplialte  being  laid  upon  a  G.in.  concrete  foundation.  The 
importance  of  Hushing  asphalte  streets  is  pointed  out.  An 
experiment  with  cement  curbing  seems  to  have  turned  out 
satisfactorily.  The  breaking  open  of  pavements  gives  trouble 
in  every  civilised  city.  The  commissioner  recommends  that 
in  such  cases  tho  pavement  should  he  replaeed  upon  an  H-in. 
bed  of  Portland  cement  concrete,  and  that  the  edges  of  this 
bed  should  rest  firmly  upon  solid  ground,  "so  as  to  form  a 
bridge  that  will  support  tlio  pavement,  even  if  the  earth 
should  settle  beneath  it.'' 

The  report  of  the  superintendent  of  streets  is  chiefly 
tabular  and  statistical  matter  dealing  with  minor  details,  so 
we  may  pass  at  once  to  that  of  the  city  engineer,  from  which 
we  learn  that  there  are  about  20  miles  of  brick-paved  streets 
and  about  7  miles  of  asphalte  pavements,  substantial  addi- 
tions having  been  made  during  the  past  year.  The  minimum 
width  between  tho  curbs  of  streets  paved  with  brick  is  ,'i2  ft., 
and  of  streets  paved  wit  h  asphalte  30  ft.  These  minimums  are 
none  too  great.  lifany  English  municipal  engineers  favour 
a  minimum  of  40ft.  or  more.  In  connection  with  paving 
specifications  the  minimum  thicknossof  concrete  is  Oin.,  and 
the  engineer  has  found  that  the  use  of  four  parts,  instead  of 
five  parts,  of  broken  si  one,  ranging  in  size  from  :',  in.  to  2iin. 
has  given  a  more  solid  and  permanent  concrete.  The  pro- 
portion of  ono  part  cement,  ono  and  a  half  to  two  parts  sand, 
and  four  parts  broken  stone,  have  given  the  best  results  in 
stout  concrete  work  with  a  natural  cement.  Laid  in  con- 
tinuous sheets,  the  concrete  hag  shown  a  tendency  to  give 
trouble  by  expansion ;  but  in  order  to  allow  for  this  expansion 
a  space  an  inch  wide  will  separate  the  concrete  at  every  3(X) 
yards. 

Trouble  has  also  been  exporienced  with  the  asphalte,  and 
this  the  city  engineer  attributes  to  tho  mode  of  construction. 
A  coat  of  asphalte  i-iii.  thick,  known  as  a  cushion  coat,  is  laid 
on  tho  concrete  foundation  and  rolletl,  and  upon  this  cushion 
coat  a  wearing  surface  2  in.  thick  is  laid.  The  object  of  the 
cushion  coat  is  "to  protect  the  conci-eto,  and  it  is  composed  of 
the  same  ingredients  as  the  wearing  surface,  but  contains 
from  2 per  cent,  to  l-  jier  cent,  more  of  a.sphalte  cement.  The 
wearing  surf.ice  is  laid  hot  and  conip.'icted  by  a  heavy  roller, 
80  that  tho  two  coats  are  bonded  together  and  compose  the 
pavement  2.J  in.  thick."  The  extremes  of  temperature  in- 
cidental to  the  climate  bring  expansion  and  contraction  into 
play.  Jn  cold  weather  tho  asphalte  cracks ;  in  high  tem- 
peratures it  expands,  forming  ridges  and  rolls.  The  engineer 
attributes  this  to  the  fact  that  tho  smooth  surface  of  tho  con- 
crete offers  no  resistance  to  the  movement  of  tho  equally 
smooth  wearing  surface  resting  upon  it,  and  ho  recommends 
that  to  overconiy  the  dilUculty  "  the  pavement  shall  consist 
of  a  binder  coat  1  in.  in  thickness  and  a  wealing  surface  2  in. 
in  thickness.  This  binder  coat  is  an  iusi>hnUic  concrete  com- 
posed of  crushed  ntono  or  gravol  converted  together  with 
asphaltic  comont.  Containing  a  large  amount  of  eeinentitioua 
matter,  it  adheres  strongly  to  tho  concrete  foundation  and 
asphalte  wearing  surface,  between  which  it  lies  and  binds 
them  firmly  tugeihci-,  offering  a  strong  resistance  to  any 
movement  of  the  asphalte."  The  engineer  is  of  opinion  that 
no  streets  with  a  gradient  of  more  than  ono  in  twenty-live 
should  be  paved  with  asphalte.  While  the  local  authorities 
are  responsible  for  tho  construction  of  tin*  roadway,  property 
owners  are  responsible  for  the  footways,  though  if  the  latter 
are  not  constructed  within  a  certain  time  the  city  may  do 
the  work  and  recover  the  cost  from  tho  property  owner.  It 
is  not  surprising  to  learn  that  tho  results  of  such  a  nyslem 
are  not  altogether  satisfactory.  The  report,  however,  affords 
plenty  of  evidence  of  an  earnest  striving  after  good  munici- 


pal administration,  free  from  the  corruption  of  "hoes" 
government,  against  which  so  vigorous  a  strogglo  i8  being 
woged  in  New  Vork  City  under  the  leadership  of  -Mr.  Seth 
Low,  to  whom  tho  forces  of  'I'ammany  are  opposed.  The 
report  is  supplemented  by  some  interesting  tables  relating  to 
brick  and  asphalte  paving  and  briclc  and  cement  t«ats. 


In  the  ro))ort  of  Mr.  Charles  Mason,  a..m.i.c.e.,  surveyor 
to  tho  Vi'Stry  of  St.  Martin-in-the. Fields,  for  tho  year  ended 
iMarch  2.'Jth  last,  particulars  are  given  of  some  important 
paving  works  executed  during  the  period  covered  by  tho  re- 
port. Chief  among  these  is  the  works  carried  out  in  North- 
umberland-avenuo  and  Whitehall  and  Charing  Cross-road. 
This  work,  which  was  described  in  our  issue  of  November  13, 
18913,  was  carried  out  continuously  by  day  and  night,  tho 
night  work  being  lighted  by  means  of  portable  lights.  Tho 
work  comprisc!d  the  taking  np  of  the  defective  wood  paving 
and  the  laying  of  new  !>-in.  by  3-in.  by  O-in.  carbolised  deal 
blocks,  the  cost  lieing  £2,338.  Night  work  in  connection 
with  street  paving  in  tho  principal  streets  of  the  parish  is 
one  which  Mr.  Mason  considers  should  be  encouraged,  the 
expense  being  very  little  in  excess  of  day  work,  and  the 
saving  in  time  to  both  the  public  and  the  occupiers  in  the 
street  being  considerable,  tho  above  work  being  finished  in 
ten  days,  against  three  weeks  when  last  repavod.  The  total 
cost  of  the  year's  paving  works  amounts  to  £9,431,  and  tho 
repairs  to  carriageways  and  footways  to  £1,686. 

Tho  vestry  having  altered  their  .system  of  refuse  disposal 
by  a  new  contract,  at  per  ton  instead  of  per  load,  which 
came  into  operation  on  May  18,  1896,  a  tabulated  statement 
of  tho  slop  and  dust  collected,  appended  at  the  end  of  the 
report,  shows  that  4,6.58i  cabic  yards  of  house  refuse  and 
417  cubic  yards  of  slop  were  removed  previous  to  this  date, 
and  a  total  of  9,0.5.5  tons  of  house  refuse  and  3,496  tons  of 
slop  was  removed  under  tho  new  contract.  The  total  cost  of 
the  work  w.as  £5,C07  Cs.  9d.  Referring  to  this  system  of 
scavenging,  Mr.  Mason  says  that  he  has  repeatedly  reported 
to  the  Works  Committee  in  favour  of  abolishing  tho  old 
system  of  disposing  of  the  refuse  by  measure,  and  in  liea 
thereof  had  accepted  a  contract  for  such  disposal  by  weight ; 
therefore  it  is  with  a  certain  amount  of  pride  that  he  is 
enabled  to  place  the  foregoing  figures  before  the  vestry, 
which  by  comparison  with  tho  same  table  of  the  preceding 
year  show  a  saving  on  tho  refuse  disposal  account  of 
£899  5s.  5d.,  or  practically  £!KX).  It  should  be  noted  that 
this  saving  is  only  for  ton  months'  working;  the  annual 
saving  for  the  whole  twelve  months  by  proportion  would 
amount  to  £1,080.  These  figures  prove  the  wisdom  of  the 
change.  Mr.  Mason  here  submitted  a  table  to  show  the 
variation  in  tho  weight  of  each  load  of  slop  and  house  refuse 
throughout  the  year.  The  lowest  average  weight  per  load  of 
house  refuse  occurred  in  July,  1896,  when  only  1  ton  2  cwt. 
2  qrs.  was  registered.  The  month  with  the  highest  average 
was  November,  1896,  with  1  ton  8  cwt.  2  qrs.  The  lowest 
average  weight  per  load  for  slop  (1  ton  3  cwt.  1  qr.)  was 
registered  in  August,  1896,  and  the  highest  (1  ton  9  cwt.  2  qrs.) 
in  -N'ovember  of  the  same  year.  This  variation,  Mr.  Mason 
points  out,  is  due  to  the  state  of  the  weather  for  the  slop, 
and  the  difference  in  the  character  of  summer  and  winter 
refuse  (through  absence  of  fires  in  summer)  as  regards  tho 
house  refuse. 

As  usual,  it  is  found  that  tho  item  for  repairs  to  the 
scavenging  vans  is  a  heavy  one.  This,  tho  surveyor  thinks, 
is  due  primarily  to  tho  fact  of  a  dual  eontixd,  which  will 
always  militate  against  efVuient  and  economical  work.  As 
things  now  are  tho  contractor  for  horse  hire  also  supplic* 
drivers,  who  have  charge  of  tho  vestry's  ])lant  in  trauait,and 
are  in  no  way  resiionsible  for  tho  nujintonnnco  of  it.  Tho 
vans,  also,  are  housed  in  a  contractor's  yard,  away  from  the 
vestry  ;  so  it  can  hardly  bo  a  matter  for  surprise  if  iho  vans 
are  found  to  be  in  frequent  want  of  repair.  Last  year  tho 
repairs  averaged  about  £20  jK-r  van,  which  is  almost  Iiulf  tho 
cost  of  a  now  one,  and  more  tiian  double  the  annual  amount 
generally  estimated  for  repairs  to  this  class  of  van.  Mr. 
Mason  trusts  tho  vestry  will  seriously  consider  the  matter  at 
nn  early  date,  and  do  what  is  essential  for  the  priipor  adminis- 
tration of  tho  parish — ri;.,  provide  a  depot  of  their  own, 
where  all  can  be  directly  under  ono  control.  Mr.  Mason  ex- 
presses the  opinion  that  tho  system  of  having  specially. miule 
hand  trucks  for  tho  temporary  retention  of  the  horse  drop- 
pings, Ac,  is  a  great  improvement  on  tho  use  of  tho  old  fixed 
iron  orderly  bins.  ( ino  should  bo  provided  for  ovory  street 
sweeper  throughout  tho  district.  'I'heso  trucks  also  assist  in 
keeping  tho  men  at  work,  as  they  cannot  very  well  bo  loft 
unnttonded  on  the  roadway  ;  ihoy  cjin  readily  bo  emptied 
into  tho  vans  ns  they  pass,  and  a  saving  in  time  is  also 
efteeted  for  tho  vans  in  each  district.  Tho  old  orderly 
bins,  n  few  of  which  had  been  fixed  in  tho  p.irish,  areobjoctod 
to  by  passers  by  and  householders  ;  they  are  also  liable  to  bo 
used  by  adjoining  occupiers  as  reeoptoelos  for  their  house 
refuse,  a  purpose  for  which  they  are  not  intended. 
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The  total  cost  of  watering  the  streets  daring  the  year  has 
amounted  to  £426  18s.  6d.,  and  the  cost  of  removing  the  snow 
to  £190  14s.  lid.  The  brick  sewers  have  been  cleansed  where 
necessary,  and  the  pipe  sewers  have  been  regularly  Hushed 
with  water,  at  a  total  cost  of  £227  4a.  7d.  The  gullies  in  the 
parish  have  also  been  ref;ularly  cleansed  and  flusliod  with 
disinfectants,  at  a  cost  of  £179  IBs.  2d.  Several  repairs  to 
sewers  have  been  executed  during  the  year,  including  the  re- 
laying of  15-in.  pipe  sewers  in  place  of  defective  ones  in 
James-street  and  May's-buildinge.  An  extension  has  also 
been  carried  out  in  St.  Martin's-street.  These  works  have 
entailed  a  cost  of  £1,191  Cs.  Id.  Works  in  connection  with 
the  public  urinals — viz.,  repairs,  alterations,  flushing,  cleans- 
ing, supply  of  water,  rent  of  meters,  &c. — have  cost  £216. 
Several  works  have  been  carried  out  to  the  underground 
lavatories,  and  plans  for  new  ones  in  Charing  Cross-road  have 
been  approved  by  the  vestry,  and  contracts  entered  into  with 
Messrs.  Mowlem  &  Co.  for  the  general  builders'  work  and 
Messrs.  George  Jennings  fur  the  fittings.  The  work  has 
been  commenced,  and  it  is  expected  the  lavatories  will  be 
open  for  public  use  at  the  end  of  this  year. 

In  closing  his  report  Mr.  Mason  refers  to  the  vestry  em- 
ployees' sick  club,  which  commenced  on  January  1, 1893.  At 
the  end  of  the  year,  at  the  time  the  report  was  drawn  up, 
there  were  forty-five  members.  The  fourth  yearly  division 
took  place  last  Christmas,  when  the  sum  of  £34  43.  was  dis- 
tributed, a  balance  of  £14  13s.  being  carried  forward. 
Accompanying  the  report  is  a  very  good  map,  which  shows 
the  boundaries,  wards  and  otiier  information  of  interest. to 
members  of  the  vestry  and  ratepayers  gener.ally. 


THE  TYPHOID  OUTBREftK  AT  MAIDSTONE. 

A  fortnight  ago  we  (|Uoted  from  a  Manoliester  contempo- 
rary a  letter  from  Mr.  A.  M.  Towler  on  the  subject  of  the 
Maidstone  epidemic.  That  letter  having  evoked  the  criticism 
of  another  correspondent,  Mr.  Fowler  has  returned  to  the 
subject  as  follows  :  Mr.  Bowler's  scepticism  on  my  remarks 
leads  me  to  believe  he  desires  to  enter  into  a  controversy  in 
this  matter,  which  is  not  my  intention.  His  statements  re- 
specting the  habits  of  the  hop-pickers  are  interesting,  bnt  it 
does  not  follow  that  these'  are  tlie  cause  of  the  epidemic. 
Those  I  mentioned  are  certainly  not  all  the  means  of  con- 
tagion, but  they  are,  however,  among  the  most  important  to 
be  guarded  against.  This  is  borne  out  by  the  .statements  in 
Dr.  Sims  Woodhead's  letter  in  Tlie  Times  of  the  18th  instant, 
where  he  says  "  typhoid  bacilli  might  have  been  introduced 
into  the  Tutsham  spring  of  the  Maidstone  Water  Company," 
and  that  "there  could  be  no  typhoid  germ  without  a  pre-ex- 
isting case  of  typhoid."  Also  that  the  "  typhoid  germ  was  not 
likely  to  get  into  the  atmosiihere  from  the  sewers,  because  it 
always  clung  to  moist  objects."  The  corporation  have  also 
recently  disinfected  the  reservoirs,  the  mains  and  the  supply 
pipes  with  liquid  chloride  of  lime,  which  further  bears  out 
my  statements.  I  have  known  large  towns  receiving  water 
supply  for  years  from  gathering  grounds  partly  manured 
with  town's  refuse,  and  from  streams  after  receiving  the 
sewage  from  towns  not  far  distant  above  the  point  of  abstrac- 
tion, and  this  when  pure  sources  of  water  supplj'  have  been 
open  to  the  autliorities  for  many  years,  and  adopted  after 
an  epidemic  had  raged.  To  obtain  water  from  a  river  tlins 
polluted  to  suppl}'  it  more  conveniently  and  cheaper  is  called, 
by  some  economy.  This  results  in  a  reduction  of  the  rates, 
no  doubt,  bnt  there  is  an  overruling  law,  the  penalties  of 
which,  when  put  in  force  (without  the  aid  of  judge  and  jury), 
result  in  misery,  devastation  and  death.  I  have  known  (in 
tlie  year  1849)  the  population  of  streets  of  houses  extermi- 
nated by  plague.  It  is  impossible  to  show  such  loss  on  the 
books  of  responsible  .authorities,  but  it  is  b}^  such  punishments 
that  sanitary  measures  have  to  be  adopted.  "  Sovereign 
health  is  sovereign  wealth,"  and  "  the  cleanliness  of  a  man's 
house  is  the  g.auge  of  his  Christianity."  Mr.  Bowler  speaks 
of  other  infectious  diseases  wdiich  I  refrain  to  discnss,  not 
being  a  medical  man.  He  would  have  your  readers  to  be- 
lieve that  I  do  not  approve  of  sewage  being  applied  lo 
land.  This,  again,  is  in  error,  inasmuch  as  I  am  at  present 
laying  out  some  of  the  largest  sewage  farm  lands  in  Eng- 
land. The  great  mistake  is  that  some  advocates  expect  to 
make  a  profit  by  the  sale  of  town's  refuse,  and  by  irrigating 
the  land  with  sewage.  A  jiroGt  can  be  made  only  in  excep- 
tional cases.  The  crops  from  sewage  farms  in  many  in- 
stances are  abundant — i.e  ,  where  the  land  is  favourably 
adapted  for  the  reception  of  sewage,  and  where  there  is 
skilled  management  exercised.  The  land  is  the  proper  place 
for  it,  and  when  properly  applied  the  sewage  becomes  deodo- 
rised and  clarified.  But,  as  I  have  stated,  it  is  dangerous 
to  health  if  flo.ating  germs  cf  contagion  are  allowed  tu  adhere 
to  plants  intended  for  human  food  in  a  raw  state,  and  before 
the  sewage  has  been,  by  the  earth,  disinfected. 


Montrose. — A  special  meeting  of  tlie  council  was  held 
rec'ntly  for  the  purpose  of  considering  the  advisability  of 
applying  to  the  Boai'd  of  Trade  for  a  provisional  order  for 
electric  lighting.  Aftersnme  discussion  it  wasagreeil  to  make 
the  application,  and  instructions  were  given  for  the  necessary 
steps  to  6e  taken. 


THE  SANITARY  STATE  OF  EXMOUTH. 

Last  week  we  inserted  a  paragraph  embodying  a  com- 
munication to  The  Times  reflecting  on  the  sanitary  state  of 
Exmouth.  Tliis  has  not  been  allowed  to  remain  unanswered. 
The  secretary  to  the  Exmouth  Tradesmen's  Association  has 
written  to  the  same  paper  as  follows  : — 

"  I  am  requested  by  my  committee  to  state  the  following 
facts:  1.  The  water  supply  of  Exmouth — the  purity  of  which 
is  questioned — must  necess.arily  rank  as  second  to  none  in 
the  United  Kingdom,  as  analysis  shows.  Moreover,  the 
reservoir  is  situated  on  a  very  extensive  heath-covered  moor, 
and  is  a  considerable  distance  from  either  cultivated  land  or 
human  habitation.  2.  The  average  death  rate  of  Exmouth 
for  the  three  years  ended  September  30,  1897,  as  certified  by 
the  medical  officer  of  health,  is  just  under  14  per  1,000  of  the 
population.  Surely,  these  figures  speak  louder  than  any 
fanciful  argument  with  respect  to  the  health  of  Exmouth. 
3.  Nearly  all  the  cases  of  typhoid  fever  reported  during  the 
last  few  montlis  occurred  among  the  peorer  classes  of  the 
people,  and  in  all  probability  arose  from  other  causes  than 
those  which  could  be  prevented  or  removed  by  the  district 
coniicil  or  any  other  authority.  .  .  .  After  all,  a  total  of 
twenty-seven  cases  of  typhoid  in  three  months  in  a  popula- 
tion of  about  ] 0,000  at  this  time  of  the  year  is  certainly  not 
alarming.  4.  When  Mr.  Ley,  a  former  chairman  of  the  dis- 
trict council,  admitted  that  'they  did  not  know  what  to  do,' 
he  was  not  referring  to  the  sanitary  condition  of  Exmouth, 
as  Mr,  Sbapland  infers,  but  to  the  matter  of  storm  overflow, 
which  the  council  were  then  considering.  5,  At  the  last 
meeting  of  the  district  council,  held  on  October  20th,  the 
chairman  said  he  would  like  to  hear  from  the  medical  ofiicer 
of  health  a  statement  as  to  the  health  of  the  town.  Dr. 
Kempe  (medical  officer)  replied  that  '  at  present  the  health 
of  the  town  is  very  satisfactory.'" 

In  c(mnection  with  the  letter  we  quoted  last  week  a  corre- 
spondent has  favoured  us  with  a  recent  analysis  of  the  water 
made  by  Mr.  Perkins,  the  public  analyst  of  Exeter,  at  the 
request  of  the  company.  After  remarking  that  the  water  is 
"  of  great  purity,  the  organic  matter  it  contains  being  en- 
tirely of  vegetable  origin,"  Mr.  Perkins  adds:  "This  state- 
ment is  proved  by  the  small  yield  of  albuminoid  ammonia, 
and  by  the  minute  proportion  of  nitrogen  present  as  nitrates, 
&c.,  and  it  is  confirmed  by  tlie  amount  of  oxygen  absorbed, 
showing  a  predominance  of  carbonaceous  over  nitrogenous 
matter.  It  is  an  excellent  drinking  water  and  very  soft.  The 
hardening  constituents  it  contains  are  in  such  small  quantity 
and  in  such  a  form  that  practically  the  water  exhibits  the 
same  degree  of  hardness  before  and  after  boiling.  In  draw- 
ing the  sample  for  analysis  from  the  drinking  fountain  at 
the  extreme  end  of  the  main,  the  purity  of  the  water  has 
been  subjected  to  a  severe  test.  The  end  should  be  cleared 
out." 

Viewed  in  a  2-ft.  tube,  the  colour  was  a  faint  yellow  tinge 
from  organic  matter,  and  there  was  no  smell  on  heating  to 
212  deg.  Fahr.  The  results  of  the  analysis,  in  parts  per 
100,000,  were  :  Alkalinity,  30;  free  ammonia, 'tKJl ;  .albumin- 
oid ammonia,  '007;  total  organic  nitrogen,  0098;  nitrogen 
as  nitrates  and  nitrites,  '072;  nitrogen  as  nitric  acid,  '320; 
oxygen  absorbed  at  80  deg.  Fahr.  in  four  hours,  '121 ;  hard- 
ness before  boiling,  26;  hardness  after  boiling,  2'6 ;  chlorine, 
2-0  ;  total  solid  matter,  lO'O. 


STALYBRItiGE  NEW  FREE  LIBRARY, 

The  foundation-stone  of  the  free  library  to  be  presented 
to  the  town  of  Stalybridge  by  Mr.  J.  F.  Cheetham  was  laid 
recently.  The  site,  which  is  situated  on  the  east  side  of 
Trinity-street,  near  the  Victoria  market,  is  provided  by  the 
corporation,  and  a  new  post  oflSci!  will  be  included  in  the 
new  block  of  buildings.  Mr.  Cheetham  has  undertaken  to 
defray  the  cost  of  the  erection  of  the  libi'ary,  the  amount 
estimated  being  about  £6,0tX).  Mr.  Medland  Taylor,  of  Man- 
chester, is  the  architect  of  the  library,  and  Mr.  Henry  Tanner, 
of  her  Majesty's  Office  of  Works,  Whitehall,  has  prepared  the 
design  for  the  post  office,  a  similar  treatment  for  both  build- 
ings being  adopi  ed.  The  elevations  show  a  block  of  buildings, 
Jacobean  in  style,  with  big  mullioned  windows  and  bold 
cornices.  The  work  will  be  carried  out  in  stone,  with  some 
red  brick  introduced  in  the  chimneys  and  in  the  plain  wall 
surfaces.  To  Trinity-street  there  is  a  frontage  for  the  two 
buildings  of  about  130  ft.,  two-thirds  of  which  is  occupied  by 
the  library.  'I'liis  faijade  is  broken  up  by  boldly-projecting 
and  gabled  bays.  There  are  upper  floors  to  both  library  and 
post  office  along  Trinity-street  front,  that  of  the  library  being 
mainly  occupied  by  a  Ifoture  hall,  which  extends  nearly  the 
whole  length  of  the  building.  The  other  principal  rooms  of 
the  library  are  a  large  nuws-rooni,  a  reference  library,  a  lend- 
ing library,  and  boys'  and  ladies'  reading-room.  A  central 
hall  gives  access  to  all  these  rooms,  which  are  ranged  round 
if,  divided  ofl'  by  glazed  partitions.  The  reference  library 
will  be  furnished  and  treated  as  a  private  reading-room.  It 
has  two  large  bays  and  an  ingle  nook,  in  which  there  will  be 
an  open  fireplace.  The  site  has  been  cleared  of  the  old  build- 
ings and  workshops  wliich  have  hitherto  stood  there,  and  it  is 
probable  that  active  building  operations  will  bo  commenced 
early  in  the  new  year. 
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NEW  FIRE  STATION  FOR  RAWTEN8TALI. 


DKTAILS  OF  THE  JJL'ILDIXG. 
As  we  have  already  mentioned,  Rawtenstall  is  ona  fairway 
to  possess  in  the  near  future  a  handsome  firo  station,  which 
will  provide  what   has  lon(;  been   needed — a  Buitable   head- 


which  is  now  in  course  of  erection  in  Burnley-road,  were 
orif^nally  prepared  by  Mr.  H.  A.  Catler,  tho  late  borough 
engineer  and  snrveyor  of  Rawtenstall,  and  now  city  engineer 
of  Cork,  but  have  been  modified  in  several  important  par- 
ticalare,  both  as  regards  plan  and  elevation,  by  the  present 
borough  engineer  and  surveyor,  Mr.  A.  W.  Lawson. 

When  oonipleted  the  gr<tiind  floor  will  contain  an  engine 


quarters  station  for  tlie  central  section  of  tho  lnirou>;h 
brigade.  The  three  nipmorial  stones  of  the  buildinf:^  were 
laid  at  the  end  of  .Tnno  last  by  the  mayor  (Alderman  Duck- 
worth), the  ex-mayor  (.\UlpriMan  Worswick)  niid  tlie  lifputv- 
mayor  (.\lderman    Schofield).      The   plans   of  the   building, 


I10U6C   36  ft.   loiifj    by  2.5  ft.   wide    by    12  ft.    high,    providiii 
ample  standing  room  for  the  steam  fire  engine,  the  hose  car- 
riage and   tho   fire  escape,  with  space   at  the   Rides  for  the 
horses  to  pass   from   the  stables  at  the   rear.     The  floor  will 
be  formed   of  6  in.  of  rnn*^rete,  with  a  facing  of   cement   and 
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cBippings  grooved  to  represent  4-in.  setts  (square).  The 
walls  will  bo  covered  with  glazed  bricks  for  a  height  of  5  ft., 
the  remainder  being  pliistered  in  cement  of  approved  colour. 
In  tlie  front  will  be  two  pairs  of  automatically-opening  doors, 
fitted  with  glazed  panels.  Beside  the  engine  lionse,  there  lyill 
be  provided  on  the  first  floor  a  men's  recreation  or  meeting 
room  and  a  snperintendent's-room,  together  with  a  bath- 
room, stores,  &c.  The  stables  will  be  separated  from  the 
station,  as  shown  by  the  ground  plan,  by  a  narrow  opening. 
Two  horses  will  be  kept  standing,  with  their  heads  towards 
the  engine  house,  in  readiness  for  a  cull,  and  will  be  trained 
to  run  to  the  engines.  The  first  floor  of  the  station  will  pro- 
vide for  two  sets  of  apartments,  well  lighted  and  ventilated, 
with  water-closets  and  baths,  for  the  accommodation  of  the 
engineer  and  stable  keeper  respectively.  From  these  apart- 
ments access  will  be  given  to  the  ground  floor  by  two  sliding 
poles,  the  position  of  which  will  bo  seen  by  a  glance  at  the 
plans.  The  attic  floor  will  contain  two  rooms  that  will  be 
available  for  use  as  bed-rooms,  if  necessary,  at  any  time.  A 
aquaro  hose-drying  tower,  surmounted  by  a  fire  boll  and  a 
flagstafT,  will  occupy  the  north-oast  corner  of  the  station, 
and  this,  rising  to  a  height  of  66  ft.,  will  also  serve  as  a  look- 
out post.  The  bell  will  be  actuated  by  a  hydraulic  "  toller," 
and  the  tower  protected  by  proper  conductors.  At  the  bottom 
of  the  tower  there  will  be  a  tank  f(n-  washing  hose,  and  it  is 
also  proposed  to  enable  the  washing  to  be  done,  if  desirable, 
in  a  shallow  cemented  channel  in  the  centre  of  the  corpora- 
tion store  yard  adjoining. 

Hot  water  for  the  baths  and  heating  of  the  building  will 
be  fiu-uished  by  a  boiler  and  a  cylinder  under  the  wash-house. 
The  latter,  for  tlie  common  use  of  the  tenants,  is  placed  at 
the  rear  of  the  main  building.  A  telephone  system  will 
place  tho  station  in  communication  with  the  several  sub- 
stations, and  electric  calls  to  the  firemen's  houses  will  enable 
the  men  to  be  called  out  the  moment  an  alarm  is  received. 
The  station  is  also  to  be  placed  in  connection  with  the  National 
Telephone  Company's  system.  A  portion  of  the  corporation 
store  yard,  the  entrance  to  which  is  shown  in  our  illustration, 
will  be  utilised  as  a  drill  ground  for  tho  firemen,  a  largo  water 
tanTs  furnishing  water  for  the  engine.  On  returning  from 
fires  the  engines  will  enter  the  drill  yard  by  way  of  tho  gates 
at  the  side  of  the  engine  house  and  there  undergo  the  neces- 
sary cleaning,  &c. ;  and  this  completed,  will  be  removed  to 
their  positions  in  the  engine  house  through  the  doors  at  the 
back.  In  the  event  of  repairs  being  necessary,  pulley  blocks 
attached  to  the  steel  girder  supporting  the  floor  and  division 
walls  of  the  rooms  above  the  engine  house  will  be  used  to 
raise  the  engine  when  required.  The  building  will  be  ex- 
ternally faced  with  local  stone  and  ornamented  with  freestone 
from  the  neighbourhood  of  Matlock.  The  contractors  are 
Messrs.  Mnore  Brothers,  of  Eavi tenstall,  and  tho  contract 
price  is  £3,128  10s. 


SEWERAGE  AND  SEWAGE  DISPOSAL  WORKS  AT 
MANGOTSFIELD. 


After  many  diflicalties  and  delays,  tho  sewerage  and  sewage 
disposal  works  for  Mangotsfield,  now  being  carried  out  by 
Warmley  (Bristol)  Rural  District  Council,  are  in  a  fair  way 
towards  conqjlction,  and  by  the  middle  of  February  next  the 
contractor's  stipulated  time  expires. 

The  sewage  disposal  works  are  situated  within  a  short  dis- 
tance of  Winterbourne  Down,  a  12-acre  field  having  been 
acquired,  and  here  the  works  are  rapidly  rising,  tho  total  cost 
being  estimated  at  about  £6,000.  The  sewage  is  conveyed  to 
the  site  by  means  of  9-in.  pipe  sewers,  which  join  12-in.  and 
15-in.  subsidiary  mains,  and  are  eventually  collected  by  an 
18-in.  main  direct  to  the  works.  At  the  works  it  is  received 
into  a  chanilier  and  chemically  treated  with  ferczonc,  which 
deodorises  it.  The  How  then  continues  along  a  cliiinnel,  into 
which  two  iron  pipes,  with  valves  attached,  are  built.  Those 
pipes  couvey  the  sewage  liorizonially  to  the  circular  precipi- 
tation tanks,  each  of  which  has  a  diameter  of  24  ft.,  and  a 
capacity  of  44,000  galluns.  Thence  it  falls  into  a  vertical 
tabo  to  within  IS  in.  of  tho  bottom  of  tho  lank  and  rises 
again  to  the  overflow  level,  which  is  regulated  by  channels 
laid  across  the  tanks.  As  the  sewage  rises  to  the  level  of  the 
channels  the  sludge  falls  to  the  bottom  of  the  tanks  and  is 
removed  by  means  of  a  revolving  perforated  pipe.  Tlii.i  is 
worked  by  a  gearing  on  tho  top  of  the  tunk.  To  drjvw  off 
the  sludge  all  .that,  has  tn  bo  done  is  to  open  a  .sludge  valve, 
revolve  the  perforated  arm,  and  tlie  head  of  water  which  has 
been  allowed  to  ran  from  the  tank  overflow  level  to  the  top 
of  tho  sludge  outlet  pipe  is  then  put  on  the  overlying  per- 
forated pipe, forcing  it  up  verl  ically  to  the  sludge  wells.  When 
the  sludge  is  observed  to  be  running  thin  the  valve  is  closed, 
and  the  tanks  go  through  the  s.nme  process  of  settling  and 
overflowing  until  the  sludge  is  again  i-eady  to  be  dra\vn  olf. 
Tho  tank  ellluent  p:issis  into  elarilicu'S,  and  thence  by  means 
of  channels  to  the  Hllers,  These  are  constructed  of  cenu'iit 
concrete  and  brickwork  of  a  substantial  chnracter.  The  tilter- 
ing  material  is  2  ft.  0  in.  in  thickness,  and  contains  (i-in. 
pebbles  at  base,  in  which  ;{-in.  I.arul  pipes  arc  laid  carrying 
tho  elHuont  to  the  central  channel.  The  remaining  successive 
layers  are  composed  of  gravel,  sand  and  polarite.  I')iich  tiller 
is  so  constructed  that  a  continuous  flow  of  air  will  pass  uiyler, 
and  to  prevent  consolidation  of  sand  they  are  arranged  so 


that  it  will  be  possible  to  upwash  any  specific  filter  from  its 
accessory  by  a  head  of  water.  The  effluent  is  then  passed 
over  land,  to  meet  the  requirements  of  the  Local  Government 
Board.  The  sludge  is  left  until  sufficient  time  has  elapsed  to 
allow  the  water  to  rise  out  of  it,  and,  after  being  drawn  off, 
it  makes  its  way  into  the  lime-mixing  chambers,  where  milk 
of  lime  is  added.  It  is  next  agitated  mechanically,  so  as  to 
thoroughly  incorporate  the  two  components  of  sludge  and 
lime.  The  inner  sludge  passes  thence  into  two  sludge  rams, 
which  are  shvit  when  full.  By  means  of  compressed  air  at  a 
pressiu'e  of  1.50  lb.  per  square  inch  the  sludge  is  finally 
pressed  into  cakes,  'i'he  cost  of  pressing  may  be  sa\'ed  by  its 
laeing  left  in  a  liquid  state,  provision  for  which  is  made  when 
needed. 

The  engine  house  is  substantially  built  of  red  brick,  re- 
lieved by  Bath  stone  and  suitable  cornices.  Its  dimensions 
are  54  ft.  by  25  ft.,  and  it  contains  engine-room  with  a  7  horse- 
power oil  engine,  air  comijressor  and  receiver,  also  a  water 
vessel  and  centrifugal  pump  for  raising  the  effluent  into  the 
storage  tank.  The  ]U'ess-room  contains  lime-mixing  appara- 
tus, sludge  rams  and  presses,  and  a  centrifugal  pump  to  raise 
the  top  water  from  the  sludge.  The  remaining  room  is  to  be 
used  as  storage  for  chemicals,  &c.  Provision  is  made  for 
erecting  a  manager's  house  on  the  property,  and  when  finished 
the  works  will  have  absorbed  some  250,000  bricks.  The  con- 
tractor for  the  works  is  Mr.  Henry  Roberts,  of  West  Brom- 
wich,  and  the  engineer,  Mr.  W.  L.  Le  Maitro,  of  Bank 
Chambers,  Staple  Hill,  near  Bristol. 


CONTAMINATED  SHELL  FISH. 


The  Norwich  Town  Council  have  joined  the  corporations  of 
Brighton  and  other  towns  in  a  memorial  to  the  Local  Govern- 
ment Board,  urging  that  a  measure  should  be  passed  in  Par- 
liament conferring  on  local  authorities,  in  the  case  of  oysters 
and  other  shell  fish,  powers  given  by  tho  Infectious  Diseases 
Prevention  Act  in  the  case  of  milk — namely,  to  enable  local 
authorities  to  prohibit  the  supply  within  their  district  of  any 
shell  fish  from  any  pond,  river  or  place  proved  to  the  local 
authority  to  be  contaminated  by  sewage,  and  to  order  the 
total  closing  of  any  oyster  bed  or  pond  or  any  shell  fish  laying 
in  respect  of  which  a  prohibition  order  has  been  made  by  a 
local  authority,  and  which  order  has  not  been  set  aside  by  an 
appeal  to  the  Local  Government  Board.  Such  legislation,  it 
was  further  urged,  would  be  regarded  with  the  greatest  satis- 
faction by  a  very  large  portion  of  the  members  of  the  oyster 
trade.  Sir  Peter  Fade,  in  supporting  the  memorial,  said  it 
had  been  demonstrated  over  and  over  again  that  infectious 
diseases  of  a  certain  class,  and  e8|iecially  typhoid  fever,  were 
communicated  by  contaminated  shell  fish.  Many  medical 
men,  including  himself,  had  had  cases  of  the  kind,  and  where 
disease  had  occurred  it  was  always  when  selvage  from  towns 
was  conveyed  to  places  where  shell  fish  were  stored  before 
being  sent  to  market.  In  one  of  the  creeks  on  the  Norfolk 
coast  where  shell  fish  were  stored  he  bad  himself  seen  the 
sewage  of  the  town  being  discharged  over  the  fish,  which 
were  laid  there  in  order  that  they  might  be  kept  and  fattened 
for  nuLrket. 


CREWE  ART  SCHOOL  AND  TECHNICAL 
INSTITUTE. 


The  Earl  of  Crewe  recently  opened  an  art  school,  a  techni- 
cal institute  and  a  sanatorium  at  Crewe.  The  buildings  have 
been  erected  at  a  cost  of  nearly  £20,0fX).  The  architect  of 
the  technical  institute  and  art  school,  which  together  form 
one  block,  was  Mr.  James  Stephens,  f.r.i.b.a.,  of  Manchester 
and  Macclesfield ;  the  builders  were  Messrs.  A.  &  II.  Hulse, 
of  Winsford,  and  the  clerk  of  works  was  Mr.  S.  Dobson,  of 
Crewe.  The  building  is  designed  in  the  English  Renaissance 
style;  the  front  is  of  lluabon  brick  work,  with  enriched  terra- 
cotta panels  designed  by  the  architect.  The  building  has 
one  principal  entrance,  and  a  subsidiary  one  ont  of  Richard 
Moon-street  to  tho  laniulry  and  cooking  departments,  which 
are  isolated  from  tho  other  parts  of  tho  building.  <_ln  the 
north  side  of  the  building  the  art-rooms  are  found.  A  paint- 
ing ,-md  life  room  is  27  ft.  7  in.  by  Ifift.  lOin.  by  14  ft.  8in., 
e(|uip|ied  with  easels,  furniture,  Ac.  There  are  also  a  model- 
ling-room, IGfl.  10  in.  by  Hi  ft.  10  in.  by  14  It.  M  in.,  art 
master's-rooni,  modelling  stores  and  art  stores  on  the  ground 
floor.  On  the  first  floor  area  general  class-room,  22  ft.  by 
17  ft.  by  14  ft.,  lectare-room,  53  ft.  by  20  ft.,  with  windows 
on  three  sides,  whii'li  will  be  ulilised  as  a  chamber  for  tho 
town  council  to  hold  tlii'ir  meetings  in,  and  adjoining  is  a 
lecturer's  or  committee  rmun.  On  this  floor  are  also  an 
elementary  arlrDOni  56  f I .  by  liOft.,  and  an  antique-room, 
22  ft.  by  18  ft.,  and  on  I  he  floor  above  are  the  carctakcr's-rooms.  j 
'the  sauaterium  occupies  an  isolated  urea  of  5  acres  off  Middle-  \ 
wich-street,  and  consists  of  an  administrative  block  and  five 
[lavilion  blocks. 


I 


Singapore. — It  is  intended  .shortly  to  build  a  new  reser- 
voir on  Pearl's  Hill,  at  a  cost  of  from  $150,000  to  81,75,000, 
as  an  additional  reservoir  for  the  municipal  water  supply. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 


53.  Dissemination  of  Typhoid  Fever. — As  beuriug  upon 
Ike  letter  of  Sli-.  11.  A.  Roecliling  on  tliis  subject  in  our  issue 
of  October  15th,  Ur.  J.  Spottiswoode  Cumorou,  M.i).,  B.sc, 
medical  officer  of  lieallli,  Leeds,  sends  ne  the  following  cir- 
oumstauces  of  a  lin\ited  outbrcik  of  typlioid  aiuoug  the  in- 
mates of  a  fever  hospital  somo  years  ago  :  The  hospital 
buildings  consisted  of  throe  blocks,  roujjhly  indicated  on  the 
diagram.  Block  A  was  a  disused  township  workhouse,  which, 
along  with  block  B,  a  one-storey  building  erected  by  the 
guardians  many  years  before  for  ordinary  hospital  purposes, 
was  purchased  by  the  town  council  for  treatment  of  small-pox 
in  1872.  When  the  outbreak  was  over  these  buildings  were 
used  by  the  corporation  for  the  isolation  of  other  diseases. 
Block  A,  the  original  workhouse,  was  utilised  as  an  adminis- 
tration block,  but  occasionally  typhoid  patients  were  admitted, 
generally  into  the  room  on  the  first  floor  marked  «,  less  fre- 
quently into  that  marked  h,  and  even  occasionally  into  c  and 
d  on  the  first  floor.  The  motions  of  such  patients,  after  dis- 
infection, were  passed  down  the  basin  of  a  recently-constructed 
long  hopper  water-closet  on  tlie  first  floor,  built  off  a  jiassage 
which  intersected  the  house  north  and  south.  Room  e  on  the 
first  floor  was  occupied  by  a  nurse,  /was  a  linen  closet,  g  a  norses' 
bed-room,  and  h  the  matrons'  bed-room  ;  all  these  on  the  first 
floor.  On  the  ground  floor  under  c  was  a  bath-room,  adjacent 
to  which,  and  immediately  under  the  one  on  the  first  floor, 
was  a  water-closet  opening  off  the  passage.     The  rooms  under 


children  in  C  having  had  at  the  time  of  the  attack  no  other 
food  than  milk,  and  all  the  other  patients  having  had  milk, 
the  caretaker  least.  The  first  thing  done  was  to  direct  that 
the  milk  brought  to  the  hospital  ahoald  be  taken  to  each 
separate  block.  Before  it  had  all  been  taken  to  A,  where  it 
was  kept  in  the  cellar  under/.  This  precautionarj'  measure 
was  adopted  before  the  diagnosis  was  quite  certain.  We 
then  obtained  from  the  milkman  a  list  of  all  the  farms  from 
which  he  got  any  milk.  We  found  no  evidence  of  fever  at 
any  of  t  hem  or  among  any  persons  working  there.  Moreover, 
the  persons  among  whom  the  same  milk  dealer  distributed 
his  milk  elsewhere  in  the  town  were  not  specially  attacked 
by  typhoid  fever,  which  e.tistcd,  but  to  no  very  marked  degree, 
in  the  borough,  and  not  more  among  this  man's  customers 
than  among  those  of  other  dealers.  It  would  thus  seem  that 
if  the  milk  were  the  cause  of  the  typhoid  it  had  received  the 
infection  after  it  reached  the  hospital.  No  new  case  of  typhoid 
occurred  which  could  have  received  the  infection  after  the 
date  when  the  milk  was  delivered  directly  to  the  separata 
blocks.  It  seemed,  therefore,  probable  that  the  milk  received 
the  infection  in  the  cellar.  I  am  not  able  to  say  whether 
there  was  any  water  in  the  trap  connecting  the  small  grate 
in  the  cellarjfloor  with  the  drain.  There  was  no  trap  in  the 
cellar,  and  it  is  not  impossible  that  the  trap  may  have  been 
dry.  ily  own  reading  of  the  case  was  that  through  ihie 
trap  the  milk  had  been  infected  by  typhoid  poison  from  the 
drain.  It  was  foimd  afterwards  that  the  soil  pipe  from  the 
block  A  had  been  badly  connected  with  the  drain  and  that 
faecal   matter  had  collected  at  the   base.     Tkree  conditions 


— ^ Fir 


DroAJx^wTTvC  <T»^  Iaj 


/  and  g  were  kitchens,  h  was  the  matron's  sitting-room.  The 
remaining  rooms  were  only  used  for  storage.  There  was 
ample  cellerage,  chiefly  under/and  g.  The  bath-room  wastes 
and  kitchen  wastes  were  disconnected  from  the  drains,  but 
the  keeping  cellar  under /had  a  trap  in  the  floor.  In  B  the 
sink  in  the  nnrses'  kitchen  was  disconnected  outside  over  a 
gully  in  the  ordinary  way  ;  the  two  water-closets  in  U  each 
had  a  second  trap ;  they  were  then  connected  with  tlie  drain 
coming  from  the  one-storey  washhouso  /,  and  taking  also 
the  drainage  from  the  two  water-closets,  the  disconnected 
bath  wastes,  the  disconnected  kitchen  wastes,  and  the  undis- 
connccted  waste  from  the  cellar;  all  from  the  building  A. 
The  corporation  erected  a  now  anil  separate  pavilion,  C,  which 
was  opened  in  1881.  The  drainage  of  this  i)nilding  was  con- 
ducted by  an  entirely  separate  drain  to  the  main  sewer  in 
the  street.  The  water-closets  in  this  building  >voro  entered 
each  through  a  separate  cross-ventilated  ante-room  from  the 
ward;  each  ch>set  soil  pipe  was  doubly  trapped;  tho  ba(h- 
rooni  wastes  were  disconnecteil  outside,  as  were  also  the 
wastes  from  the  kitchen  and  surgery.  At  the  time  the 
limited  outbreak  of  typhoid  occurred  block  B  was  used  for 
typhoid  patients,  block  A  only  for  administration,  block  C 
entirely  for  scarlet  fever.  Within  a  few  days  of  on(>  another 
(I  am  now  speaking  from  recollection)  two  nurses  altiiiding 
typhoid  patients  in  B,  and  sleeping  in  A,  but  not  in  any  way 
engaged  in  C,  two  cliiKlrcn  ^vho  luul  gone  homo  from  C  con- 
valescent, and  who  had  never  been  in  B,  and  a  day  or  two 
later  one  or  two  other  children  patients  in  C,  sickened,  evi- 
dently with  typhoid.  Tho  husband  of  the  matron,  resident 
as  caretaker  of  the  establishment  bnt  living  entirely  in  A, 
bad  also  a  I'everiBh  attaok,  bat  not  very  well  defined.  The 
only  food  common  to  all  these  patient*  was  milk,  some  of  the 


seem  to  have  conspired  to  infect  the  milk  :  1,  The  actual 
typhoid  genn ;  2,  tho  culture  medium  of  filth;  and,  3.  the 
opportunity  for  sewer  gases  to  jiass  into  the  milk.  I  use 
the  words  "sewer  gases"  as  Jlr.  Koechling  does — to  signify 
not  only  gases  but  solids  carried  by  them.  The  trap  was 
in  the  cellar  floor.  The  stone  table  on  which  the  milk  was 
kept  was  somo  3ft.  higher.  If  my  supposition  be  correct, 
the  bacteria  must  have  ti-uvellod  for  a  considerable  distance 
through  the  air  in  order  to  reach  the  milk.  Tho  evidence 
that  it  was  the  infection  of  tho  milk  that  caused  the  out- 
break  rested  principally  upon  the  fact  that  some  children 
whose  only  food  was  milk,  and  who  wore  entirely  separated 
from  the  nurses  (who  also  drank  milk,  bnt  who  did  not  enter 
the  block  in  which  these  children  were),  developed  the  disease 
at  about  the  same  time  as  these  nurses,  and  that  no  fresh 
case  received  tho  infect  ion  after  tho  milk  ceased  to  be  placed 
in  this  collar. 

64.  Tunnels,  Cost  of  Drlwlng.  — "  Kosmos"  write.s:  I 
should  be  glad  to  hear  from  any  of  your  readel-s  who  may 
have  had  experience  in  such  matters  what  they  have  found 
to  bo  the  cost  of  driving  tunnels  through  tho  Old  Red  Sand- 
stone or  similar  rock.  I  mean  a  tunnel  just  large  enough 
for  a  man  to  work  in  to  lay  a  small  water  pipe  or  sewer  at  a. 
depth  of,  say,  2t)  ft.  to  3U  It.  from  tho  surface.  How  far  apart 
wonld  it  ho  advisable  to  sink  shafts  in  driving  such  a  tunnel, 
uuil  what  .■iliniil.lljo  ilio  iMiiiininm  hoi^lu  .iiul  width? 

65.  Cemetery  Chapels :   Particulars  Wanted.—"  S.  E." 

writes  :  I  shall  be  glad  if  any  of  your  renders  will  give  me 
the  following  information,  if  possible.  The  size  of  cemetery 
chapels  for  a  small  town,  usual  cost  of  chapels  and  lodge,  and 
position  of  same.  Mo  plans  to  be  obtained  showing  styles  of 
archicectois .- 
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QUERIES  AND  REPLIES. 

Sketchei  accompanying  Queries  should  be  made  separate  on  white  paper 
in  plain  black-ink  livei.    Lettering  orjiguret  should  be  bold  andplain. 


109.  Swimming  Baths :  Names  of  Architects  and  En- 
g:ineers  for  required. — "  T.  S."  n-iitps  :  If  you  are  able  to 
do  so,  I  shall  esteeoi  it  a  favour  if  you  will  give  me  the  names 
and  addresbes  of  two  or  three  snrveyors  or  engineers  who  are 
experienced  in  the  construction  of  swimming  baths  of  various 
kinds. 

It  is  too  invidious  a  task  and  against  our  practice  to 
recommend  in  this  column  the  names  of  engineers  for  any 
purpose.  Should,  however,  any  engineers  or  architects 
having  experience  in  this  class  of  work  desire  to  submit 
their  names  to  our  correspondent,  wo  shall  be  willing  to 
assist  by  transmitting  them  to  him  on  stamps  being 
enclosed  to  defray  postage.  Our  correspondent  might  use- 
fully procure  the  book,  "  Public  Baths  and  Wash-Houses," 
by  Robert  Owen  AUsop,  architect,  with  cuts  and  folding 
plates  (price  63.).     E.  &  V.  N.  Spon. 

110.  Refuse  Destructors,  Slaughter-Houses,  &c.,  Books 

on. — "  J.  S."  writes  ;  Can  you  refer  me  to  any  recent  publi- 
cations on  refuse  destructors  which  are  not  the  productions 
of  proprietors  of  patent  processes.  I  have  Jones'  book,  but 
it  is  now  a  little  out  of  date.  The  like  information  on  hospi- 
tal laundries  and  pirblic  slanghter-houses  will  be  acceptable. 
(1)  We  do  not  know  of  any  book  published  on  refuse  de- 
structors complying  with  the  requirements  of  our  corre- 
spondent. Some  valuable  information  on  the  subject  may 
be  obtained  from  reports,  republished  in  The  Sorveyoe  of 
April  2nd  and  April  9th  last,  prepared  by  special  committees 
of  the  Cardiff  Corporation  and  the  Paddington  Vestry,  who 
visited  numerous  towns  to  inspect  the  destructors  at  work, 
and  who  also  collected  by  correspondence  and  tabulated  in- 
formation from  a  number  of  other  places.  The  correspond- 
ence on  page  370  in  our  issue  of  April  9th  on  the  Cardiff 
report  on  refuse  disposal  should  not  be  overlooked.  (2) 
There  are  no  books  published,  so  far  as  we  are  aware,  on 
the  construction  of  hospital  laundries  and  public  slanghter- 
houses.  The  supplement  to  the  tenth  annual  report  of  the 
Local  Government  Board  (price  5s.),  Byre  &  Spottiswoode, 
contains  an  admirable  report  on  "  The  Use  and  Influence 
of  Hospitals  for  Infectious  Diseases,"  with  plans  which 
might  usefully  be  studied,  as  well  as  a  memorandum 
"  On  the  Provision  of  Isolation  Hospital  Accommodation 
by  Local  Authorities,"  issued  from  the  medical  depart- 
ment of  the  board,  also  published  by  Eyre  &  Spottiswoode; 
and  these  should  be  in  the  hands  of  all  engineers  and  archi- 
tects who  are  entrusted  with  the  design  and  construction 
of  isolation  hospitals.  Other  information  of  a  highly  useful 
nature  will  bo  found  in  onr  issue  of  June  4,  1897,  page  602, 
and  other  republished  j'apers  on  isolation  hospitals  which 
have  from  time  to  time  appeared  in  our  columns  as  may  be 
found  on  reference  to  the  indexes  of  Thk  Surveyor.  In 
like  manner  information  may  be  obtained  with  respect  to 
slaughter-houses.  Allsop's  "Public  Baths  and  Wash- 
Houses"  (price  6s.),  E.  &!F.  N.  Spon,  contains  matter  of 
interest  as  to  laundries.  The  volumes  of  "  The  Proceedings 
of  the  Municipal  and  County  Engineers'  Association " 
should  also  be  consulted  for  reports  of  papers  on  these  sub- 
jects which  have  been  furnished  by  engineers  and  survevors 
to  local  authorities. 

111.  Pumps  and    Hydraulic  Machinery,   Books   on.— 

"  F.  W.   RI."  writes  :   Can    you    give    me    ]iarticnlars   of   any 

thoroughly  good,  up-to-date  work  on  the  design  of  pumps  and 

other  hydraulic  machinery. 

The  following  is  a  list  of  books  published  on  pumps  and 
pumping  machinery — fiz.,  "  Pumps  and  Pumping  :  a  hand- 
book for  pump  users,  with  notes  on  their  selection,  con- 
struction and  management,"  by  M.  Powis  Bale,  m.i.m.e. 
(price  2s.  6d.),  Crosby  Lockwood  &  Son.  "  The  Mechanics  of 
Pumping  Machinery:  a  text-book  for  technical  schools  and 
a  guide  for  practical  engineers,"  by  Dr.  Julius  Wcisbach 
and  Prof.  Gustav  Hermann,  with  197  illustrations  (price 
12s.  6d.  nett),  Macmillan  &  Co.  "Pumps:  a  practical 
hand-book  on  pump  construction,"  by  Philip  R.  Bjorling, 
with  plates  (price  Ss.),  K.  &  F.  N.  Spon.  "  Pumjjs  :  histori- 
cally, theoretically  and  practically  con.sidered,"  by  the  .same 
author,  with  156  illustrations  (price  7s.  6d.),  E.  &  F.  N. 
Spon.  "  Pump  Details,"  with  278  illustrations,  by  the 
same  author  (price  73.  6d.),  E.  &  F.  N.  Spon.  "Practi- 
cal Hand- Hook  on  Direct-acting  Pumping  PIngine  and 
Steam  Pump  Construction,"  by  the  same  author  (price 
5a.),  E.  &  P.  N.  Spon.  "Pumps  and  Pump  Motors:  a 
manual  for  the  use  of  hydraulic  engineers,"  by  the  same 
author,  containing  nearly  300  pages  of  letterpress  and  201 
plates,  two  vols.,  royal  4to.  (ju'ice  63s.),  E.  &  F.  N.  Spon. 
"  rumpiug  Engines:  a  doscrijition  of  (he  difforrnti.-il  e\- 
))ansive  pun  Jiing  engine,  giving  practical  examples  of  c\i- 
gincs  at  work  and  a  list  of  some  of  the  engines  already  made, 
with  useful  notes  and  formuhr  for  pumjis  and  pumpinc 
engines,"  by  Henry  Davey,  M.T.r.E.  (price  23.),  E.  &  P.N. 
Spon.  "Pumps  and  Pumping  Machinery,"  by  F.  Colyer, 
M.r.c.E.,  M.I.M.E.,  in  two  parts;  I'art  i.,  price  2Ka.,  Part  ii., 
price  12s.   fid.,  E.   &  F.  N.  Spon.     "  Hydraulic  Power  and 

■   Hydraulic  Machinery,"  by  Henry  Robinson,  m.i.c.e..   Pro- 
fessor of  Engineering,  King's  College,  London   (price  34s.),   , 


C.  GrifEn  &  Co.  "  Hydranlic,  Steam  and  Hand  Power  Lifting 
and  Pressing  Machinery, "by  F.  Colyer,  m.i.c.e.,  m.i.m.e.,  with 
eighty-eight  large  folding  plates  (price  28s.),  E.  &  F.  N. 
Spon.  Our  correspondent  will,  we  think,  find  Bjorling's 
"  Pumps  and  Pump  Motors"  (price  63s.)  best  suited  to  his 
requirements. 


NEW  INSTITUTE  AT  CANTERBURY. 

DESCRIPTION  OF    THE  BUILDING. 

The  Beaney  Institute  at  Canterbury,  of  which  we  give  an 
illustration,  is  being  erected  by  the  mayor  and  corporation, 
as  the  trustees  of  a  bequest  of  £10,000  by  the  Hon.  J.  G. 
Beaney,  m.d.,  of  Melljourne,  Australia,  and  a  native  of  Canter- 
bury. The  plans  have  been  pu'epared  by  the  city  surveyor, 
Mr.  A.  H.  Camjibell,  under  whose  supervision  the  works  are 
now  in  good  progress.  The  institute  will  comprise  a  free 
library,  museum  and  art  gallery.  The  library  portion  is  situ- 
ate on  the  ground  and  the  semi-basement  floors,  the  mnsenm 
and  art  gallery  being  on  the  upper  floor. 

The  accommodation  for  the  public  library  will  comprise 
news-room,  46  ft.  by  24  ft.;  ladies' -room,  30  ft.  by  23  ft.; 
lending  library,  31  ft.  by  27  ft.  6  in.;  and  reference  library, 
25  ft.  by  26  ft.  These  public  rooms  are  all  conveniently  dis- 
posed in  plan  around  the  office  of  the  librarian,  situate  in  the 
heart  of  the  plan,  so  that  he  can  readily  supervise  and  com- 
mand the  whole  suite  of  public  rooms.  The  semi-basement 
contains  a  recreation  hall  for  the  working  men,  46  ft.  by  24  ft.; 
also  book  stores,  file-room,  lavatories  and  heating  chamber. 
The  museum  will  extend  the  whole  length  of  frontage  on  top 
floor,  and  will  be  60  ft.  bv  30  ft.,  with  spacious  ante-room  and 
staircase,  all  as  an  ajipendage  of  tho  museum.  Over  the 
rear  portion  of  the  building  will  be  space  for  the  art  gallery. 

The  building  (situate  as  it  will  be  in  the  very  heart  of  the 
city)  is  designed  to  harmonise  in  elevation  with  the  ancient 
city  architecture.  Mediaeval  Renaissance  is  the  style  adopted, 
and  the  view  we  illustrate  has  given  much  satisfaction  to  the 
Canterburians,  who  love  the  evidence  of  such  revival  of  the 
ancient  landmarks  of  Canterbury.  The  lower  part  up  to  the 
plinth  level  is  faced  with  red  Mansfield  stone  ;  the  door  and 
window  facings  are  in  terra-cotta,  by  Donlton  &  Co,  of  colour 
to  correspond  with  the  stone.  Between  plinth  line  and  the 
overhanging  upper  storey  the  building  is  faced  with  specially 
thin  coursed  bricks  from  Bracknell,  Berkshire.  The  upper 
storeys  and  gables  are  faced  with  oak  and  rough-cast  cement 
work  on  a  backing  of  solid  brick.  Oak  is  employed  through- 
out the  exterior  and  a  great  part  of  the  interior. 

The  contractor  for  the  whole  work  is  Mr.  H.  B.  Wilson,  a 
local  builder  and  a  former  mayor  of  Canterbury.  The  fire- 
proof flooring  and  staircase  are  by  Stuart  &  Co.,  Limited, 
London.  The  reading-rooms  are  all  abundantly  provided 
with  cross  or  through  light  and  ventilation,  and  the  heating 
will  be  on  the  low-pressure  hot-water  system.  The  floors  of 
the  library  will  be  laid  with  wood  blocks,  and  those  of  the 
museum  with  terazzo  or  mosaic.  The  building  will  be  lit  by 
the  electric  light.  It  is  proposed,  as  soon  as  the  building  is 
complete,  to  attach  public  baths  to  this  institute  on  a  piece  of 
spare  land  which  will  be  available  for  this  purpose.  The  total 
cost,  inclnsive  of  site  and  equipments,  will   be  about  £14,500. 


London  Water  Supply. — The  report  by  Sir  William  Crookes, 
F.R.S.,  and  Prof.  Dewar,  F.R.S.,  on  the  composition  and  quality 
of  daily  samples  of  the  water  supplied  to  London  for  the  month 
ended  September  30th,  says  that  of  the  182  samples  examined 
during  the  month  all  were  found  to  be  clear,  bright  and  well 
filtered,  and  proceeds  :  "  In  order  to  prevent  any  misappre- 
hension in  the  public  mind  with  regard  to  our  monthly  reports 
on  the  quality  of  the  London  waters,  it  may  bo  advisable  to 
repeat  that  the  water  companies  in  no  way  interfere  with 
our  position  as  absolutely  independent  scientific  authorities. 
Further,  they  have  no  information  antecedent  to  publication 
as  to  what  will  ajipear  in  our  report.  Our  communications 
with  the  companies  are  chiefly  confined  to  calling  their  im- 
mediate attention  to  the  least  anomaly  appearing  in  the 
character  or  the  quality  of  the  filtered  water ;  our  chief  aim 
being  to  advise  the  engineers  at  the  works  as  to  the  efficiency 
of  storage  and  filtration.  There  is  no  city  in  the  world  where 
snch  minute  and  incessant  care  is  taken  daily,  and  almost 
hourly,  to  detect  and  report  on  the  slightest  deviation  from 
purity  in  its  water  supply."  A  table  is  given  showing  that 
the  water  supply  in  September  was  actually  in  a  higher  state 
of  purity  than  it  was  in  the  corresponding  month  of  last  year_ 

Llandudno. — Tenders  as  follows  have  been  accepted  for 
the  carrying  out  of  work  in  connection  with  the  electric  light- 
ing scheme  :  Mains — Henley's  Telegraph  Works  Company, 
£.5,123 ;  buildings  (for  station  and  destructor) — L.  Roberts, 
£5,004;  engines  and  dynamos — India-Rubber  and  Gutta- 
percha Company,  £3,235;  Condenser  )  iping,  and  boilers — 
Babcock  A,  Wilcox,  Limited,  £2,50-1;  condenser  and  piping— 
Sunderland  Forge  (.'ompany,  £1,536  ;  arc  lamps — Crompton 
&  Co.,  Limited,  £1,229  ;  storage  battery,  £856  ;  switch-board 
— Messrs.  ^V'llite,  £()35  ;  and  overhead  traveller — Pritchetts 
&  Gold,  £75. — The  council  have  decided  to  apply  for  Local 
Govoinment  Bo;ird  sanction  to  a  loan  of  £1,394  for  tho  pur- 
chase of  certain  land  required  for  the  erection  of  workmen's 
dwellings.  The  ground  is  at  present  the  property  of  the 
Ecclesiastical  Commissioners. 
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Law  Notes. 


Edited  ry  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


Ihe  Editor  xoill  be  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Qttenes  should  be  addressed  to  "  The  Law  Editor,"  at  the  Offices  of 


QUERIES  AND  REPLIES. 
Water-Closets  :  FtusHiNG  AppABATns:  PcBi.ic  Health 
Act,  1875,  sec.  36. — "  StudioBus  "  writea :  Six  or  Boven  years 
ago  ten  closots  in  connection  with  ten  cottages  were  converted 
into  "  waste-water  closets."  Tlio  closets  abutted  on  a  back 
street  or  passage  of  12  ft.  in  width,  on  the  other  side  of  which 
was  a  public  bnililing.  The  closets  were  separately  connected 
to  a  9-in.  sower  under  the  buck  passage.  The  sewer  was  not 
ventilated  in  any  way.  and  was  connected  to  a  main  sower  in 
an  adjoining  street.  Recently  the  owners  of  the  public  build- 
ing altered  and  improved  the  wliole  of  their  drainage,  connect- 
ing everything  to  a  manhole  which  was  constructed   on  the 
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9-in.  sewer,  also  putting  in  an  intercepting  trap  between  the 
manhole  and  tho  junction  of  the  sewer  with  the  main  in  ad- 
joining street,  and  a  ventilating  shaft;  or  lamp  eye  at  the 
upper  end  of  the  9-in.  sewer.  Shortly  after  these  drains 
were  completed  complaints  were  made  of  sewer  gas  from  the 
ventilating  shaft,  manhole  and  intercepting  trap,  and  on  care- 
ful investigatioii  it  wns  foimd  the  ten  closets  were  not  supplied 
with  any  flushing  arrangements  Vieyond  the  ^vasto  water  from 
the  sink  and  any  rain  water  that  could  find  its  way  to  the 
gullies  in  the  yards.  Each  closet  was  trapped,  but  no  tipplers 
provided.  Had  each  closet  been  snjiplied  with  a  tippler  until 
a  3-gallon  or  5-gaIlon  flush  coidd  be  collected  tho  excreta 
would  probably  have  been  washed  aw.ay,  and  beyond  the  inter- 
cepting trap;  not  being  so  supplied,  tho  officials  of  the  district 
council  concluded  that  this  was  the  cause  of  sewor  gas  arising 
from  the  manhole,  Ac.,  on  the  9-in.  sewer.  What  I  should 
like  you  to  cypress  your  opinion  on  is  whether  the  owners  of 
the  cottages  can  be  compelled  to  provide  the  proper  flushing 
apparatus  to  their  closets  under  the  Public  Health  Act,  1875,  or 
any  other  power,  having  regard  to  the  fact  thai;  no  complaint 
had  at  any  time  been  made  as  to  their  insufficiency  until  the 
9-in.  sewer  has  been  properly  ventilated. 

Under  sec.  23  of  the  Public  Health  Acts  (Amendment)  Act,  180O,  a 
local  authority  who  have  adopted  pHrt  3  of  that  Act  may  make  by-laws 
with  respect  to  the  keepiuK  water-closets  supplied  with  sufficient  water 
for  fluBhiug.  When  there  are  no  by-laws  of  this  kind  in  force  proper 
flushing  apparatus  can  be  enforced  b.v  proceeding  under  sec.  36  of  the 
Public  Health  Act,  1875,  on  the  ground  that  the  water-closet  is  insuffi- 
cient. In  Shtrhor}U  Local  Board  v.  BogU  (46  J. P.,  675)  the  surveyor  of 
the  board  reported  that  certain  water-closets,  which  had  no  flushing 
apparatus,  were  insufllcient.  The  board  gave  notice  to  the  owner  to 
provide  suflScient  water-closets,  and  on  his  failing  to  do  so  executed  the 
necessary  works  and  proceeded  to  recover  the  expense  from  him.  The 
magistrates  refused  to  hear  evidence  as  to  the  necessity  of  the  works 
done  by  the  board,  and  it  was  held  that  they  were  right  in  so  refusing, 
on  the  ground  that  it  was  for  the  board  to  determine,  on  the  report  of 
the  surve.vor,  whether  the  closets  were  sufficient,  8ui>ject  only  to  the 
right  of  appeal  to  the  Local  Government  Board  under  sec.  'iS,^  of  the 
Public  Health  Act,  la76 ;  and  that  the  duty  of  tho  magistrates  in  en- 
forcingpayraent  of  the  exjienses  was  purely  ministerial.  See  also  tx 
parlt  WhiUhureh  Ifi  Q.B.D.,  515). 


Combined  Drainage:  "  Prk.mise.s  Witmi.n  the  same  Cikti- 
LAGE." — "  L.  L.  B."  writes :  I  am  constantly  hearing  the 
opinion  that  from  the  point  from  which  a  drain  carries  the 
sewage  from  two  or  more  houses  that  drain  becomes  a  sewer 
vested  in  the  authority.  The  definition  of  a  "  drain  "  is  "  any 
drain  of  and  used  for  the  drainage  of  one  building  only,  or 
premises  ivithin  Ihe  same  riiytiluge.*'  There  is  a  row  of  eight 
houses  with  one  common  entry  to  tho  back  and  the  garden 
ground  at  the  back  common  to  all  the  houses,  there  being  no 
division  between  the  plots.  There  is  one  causowny  from  end 
to  end  of  the  row,  and  one  drain  running  along  the  back  and 
receiving  the  sewage  fr«.im  each  house  before  running  down 
the  entry  to  the  main  sewer.  Is  this  common  <lrain  ii  scirer 
vested  in  the  authority,  or  are  these  houses  premises  ivithin  the 
'same  cuililagey  If  these  houses  bo  not  premises  trilhin  the 
same  curtilage,  what  ia  the  meaning  of  the  term,  and  what  is 
its  significance  in  tho  definition  above  ? 

Tho  Act  contains  no  definition  of  the  term  "curtilage."  .Vccording 
to  Wharton's  "Law  I.*xion"  It  is  a  mongrel  word,  derived  from  tho  French 
eour  (court)  and  the  Saxon  Uafjh  (place),  and  signifies  "  a  courtyard, 
bock  side  or  pieco  of  (ground  lying  near  and  belonging  to  n  dwelling 
house."  Another  definition  is  "a  little  garden,  yard,  field  or  pioco  of 
void  KTOond  lying  near  and  belooging  to  the  messuage ;  a  little  crott  or 
court,  or  placs  of  saMment,  to  put  in  cattle  (or  a  lime,  or  to  lay  in  wood, 


Thi  Sdrveyoe.  Where  pofiiible,  copies  of  local  Acts  or  docu- 
ments referred  to  should  be  enclosed.  All  erplanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only. 


coal  or  timber,  or  such  oilier  things  for  household  "  (Stroud).  The  two 
lea^iing  cases  upon  the  meaning  of  the  term  are  Vfttry  o/SK  Uarlin-in. 
Ihe-Fietdl  v.  Bird  (vol  vi.  of  Thb  KcHvr.TOB,  p.  'i05),and  Pilbnv  v. 
rnfri/  of  St.  l-fonard,  fihorrdilr\  (fljij.p.  352).  In  the  flmt  of  theae 
coses  it  was  decided  ttiat  the  buildings  in  the  Jjowther  Arciule  are  not 
premises  within  tho  same  curtilage,  but  that  each  shop  ut  a  separate 
building  and  hod  its  own  curtilage ;  and  this  decision  was  confirmed  on 
appeal.  In  the  second  cooo  two  blocks  (consisting  of  forty-six  oete  of 
apartments),  separated  by  a  paved  yard  ^ft,  wide — used  for  the  pur- 
pose of  both  blocks  and  (Mirtly  occupied  by  the  common  dustbin — were 
held  to  be  buildings  within  the  samecurtilage.  The  premises  descrit>ed 
in  the  f)uery  seem  more  akin  to  those  in  the  Shoreditch  case  than  to 
the  Lowther  Arcade,  and  I  am  inclined  to  thiuk  that  they  are  within 
the  same  curtilage,  aasuming  that  they  have  not  eeparMo  forecourte  or 
gardens  in  front  (as  to  which  nothing  is  stated). 


Combined  Drainage;  Sewers:  Pdblk;  Health  Act,  1875, 
SECS.  1.5,23,18. — "  Inquirer  "writes:  The  accompanying  sketch 
represents  a  block  of  back-to-back  houses,  with  yards  in  rear. 
The  three  houses  shown  cross-hatched  belong  to  one  owner, 
they  are  drained  by  a  sewer  starting  from  trap  in  yard  at 
point  A,  and  running  through  adjoining  yard  to  point  B,  and 
thence  under  house  to  jnnciion  with  street  sewer  at  point  C, 
thus  receiving  the  drainage  of  the  three  houses  only  (all  same 
property).  The  adjoining  houses  on  right  and  left  belong  to 
different  owners,  those  on  the  right  being  drained  as  shown 
by  a  drain  running  through  nn  open  passage  up  to  the  rears, 
and  joining  the  street  sewer  at  point  D.  The  owner  of  the 
three  houses  (cross-hatched)  has  been  noticed  to  remake  the 
sewers  for  draining  his  houses.  The  sewers  in  the  adjoining 
streets  are  at  present  not  low  enough  for  effective  drainage 
of  these  houses.  The  owner  contends  that  the  drain  A  B  C  is 
a  sewer,  and  that  the  corporation  are  therefore  liable  for  its 
construction  and  repair,  but  he  objects  to  its  running,  as  at 
present,  under  his  house  from  B  to  C,  and  states  that  it  should 
be  made  to  run  from  B  to  A  and  in  (to  suit  adjoining  houses) 
through  open  passage  to  point  D,  jnnctiott  with  sewer  in 
another  street.  There  is  no  donbt  but  that  this  is  the  only 
route  by  which  the  sewer  could  be  satisfactorily  carried  with- 
out running  under  any  house.  Will  you  kindly  state  opinion  ? 
1st,  la  the  sewer  -\  B  C  repairable  by  the  owner  of  the  three 
houses  or  by  the  corporation  ?  2nd,  If  repairable  by  the  cor- 
poration, can  they  be  compelled  to  make  a  new  sower  running 
as  suggested,  from  B  to  A  and  on  to  D  ?     3rd,  As  the  stroe 
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sewers  are  not  long  enough  for  the  effective  drainage  of  the 
houses,  can  the  owners  be  compelled  to  connect  with  them.  a« 
the  corporation  have  in  contemplation  the  making  of  new  low- 
level  sewers  for  the  drainage  of  this  locality  ? 

Ist,  I  think  that  from  the  point  A  tn  the  jxiint  where  it  receives  the 
drainage  of  the  middle  house  the  pipe  is  a  "  drain  "  reiminible  by  the 
owner,  from  that  i>oiiit  onwards  n  "  s.-wer"  rejmirable  liy  the  corjwm- 
tion.  2nd,  I  ilo  not  think  the  corporation  can  be  compelle<l  to  make  the 
suggested  new  sewer  or  to  adopt  any  particular  mode  of  draining,  so 
long  as  (in  the  words  of  sei-.  16  of  the  Publu-  Health  -\ct,  1875)  they 
make  "such  sewers  as  may  be  necessary  for  effectually  dminiog  their 
district  for  the  purposes  of  this  Act."  3rd,  If  any  house  is  without  a 
sutticiont  drain,  the  owner  can  be  compelled  tn  drain  into  any  sewer 
within  liXift  ,  under  sec.  i)  of  tho  Public  Health  Act.  1875.  Bat  i(  the 
present  sower  is  ineffectual,  it  can  only  Ito  discontinued  on  condition  of 
the  corporation  proviiling  n  n.iw  sewer  for  the  use  of  any  person  who 
may  bo  deprived  (sec.  If*  of  the  same  Act). 


Edinburgh,— A  sketch  plan  has  been  prepared  by  a  member 
of  the  council  showing  the  capabilities  of  ijio  areas  of  ground 
on  both  the  east  and  west  sides  of  North  Bridge-street.  He 
proposes  the  division  of  the  area  into  separafc  blocks,  with 
frontages  varying  from  .Wft.  to  Sdfi.  Hi.i  plan, showing  th<» 
west  side  of  the  bridges,  shows  a  slope  area  of  1(«,9»0  super- 
ficial feet,  exclusive  of  i^OOO  superficial  feet  of  saloon  area; 
and  on  tho  cast  side  of  Ihe  street  a  large  increase  of  saloon 
area  has  been  secured  by  a  re.irrangoment  of  the  lower  build- 
ings in  the  rear,  and  :i  large  block  of  general  business  promises 
is  shown  running  from  North  Bridge  proper  to  the  west  bonnd. 
ary  of  the  area. 
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Municipal  Worii  in  Progress  and  Projected. 


The  new  dock  to  be  construefced  at  Bristol  will  be  one  o±' 
the  Ijiggesfc  projecfcod  for  a  long  past.  Important  works  are 
also  projected,  among  other  places,  at  Douglas,  Bournemouth, 
Heywood  Middlesbrough,  Sonthport,  Weymouth  and  Enfield. 

METROPOLITAN    AUTHORITIES. 

LONDON   COUNTY  COUNCIL. 

An  interesting  discnssion  took  place  on  Taesday,  when  the 
Parliamentary  Committee  submitted  a  summary  of  the 
results  of  the  legislation  of  the  past  session  so  far  as  it  affected 
the  council.  Mr.  Benn  called  attention  to  what  he  termed 
the  wanton  waste  of  the  ratepayers'  money  in  the  promotion 
of  Bills  in  Parliament.  He  referred  especially  to  the  Metro- 
politim  Sewerg  and  Drains  Bill,  which  was  promoted  by  the 
council  after  bein^  agreed  to  at  a  conferenco  with  repre- 
sentatives of  the  local  authorities,  and  an  attempt  had  been 
made  to  get  the  Bill  passed ;  but  it  was  blocked  by  one  of  the 
leaders  of  the  Moderate  party.  As  a  consequence,  a  large 
sum  of  money  had  been  wasted,  and  he  thought  the  attention 
of  the  ratepayers  should  be  called  to  the  action  of  the 
Moderate  members  of  Parliament  in  regard  to  the  council's 
Bills.  Mr.  Westacotfc  opined  that  the  Bill  in  question  was 
not  introduced  this  session,  aud  the  e.vpense  upon  it  had  not 
been  more  than  £10.  Mr.  M'Kinuon  Wood  said  the  Bill  was 
introduced  in  1896,  but  not  in  1897,  because  Mr.  Boulnois,  M.p., 
had  blocked  it.  After  a  few  more  exchanges  itho  matter 
di'opped.  It  is  interesting  to  note  how  the  council  can  some- 
times appreciate  an  official,  and  how  they  do  cling  to  Mr. 
Blashill,  whoso  retirement  has  been  deferred  for  still  another 
year,  though  he  has  reached  the  age  limit. 

Loans. — Upon  the  recommendation  of  the  Finance  Com- 
mittoo  it  was  agreed  to  lend  the  Battersea  Vcsti'y  £720  to- 
wards the  cost  of  renovating  the  vestry  hall  and  offices,  and 
the  Shoreditch  Vestry  £14,000  towards  the  cost  of  erecting 
baths  and  wash-houses. 

The  Superinteyidiiig  Architect. — Last  year  it  was  reported 
that  Mr.  Blashill,  tlje  architect,  had  reached  the  age  of  sixty- 
five,  when  by  the  rules  of  the  council  officials  retire.  A  reso- 
lution was,  however,  passed,  in  the  words  of  the  regulations, 
that  as  Mr.  Blashill's  retirement  would  cause  inconvenience 
to  the  public  service,  his  services  should  be  retained  for  a 
year.  The  General  Purposes  Committee  now  recommend  the 
council  to  pass  a  similar  resolution  once  more,  and  this  was 
agreed  to. 

Proposed  Fire  Stationfor  Islington. — The  Fire  Brigade  Com- 
mittee recommended  the  couucil  to  insert  in  a  Bill  to  bo 
promoted  next  session  a  clauso  authorising  the  council  to 
obtain  sites  and  acquire  certain  properties  in  Upper-street  for 
the  purposes  of  the  erection  of  a  fire  station.  The  report  was 
taken  back  by  the  chairman. 

A/i  Improvement,  at  Southwarlc. — The  Improvements  Com- 
mitteee  submitted  an  estimate  of  £207,400  in  respect  to  the 
LoDg-lane  and  Tabard-street  improvement,  which  h.as  already 
been  decided  upon  and  sanctioned  by  Parliament.  The  esti- 
mate was  agreed  to. 

Tenders. — Tenders  were  opened  as  follows :  For  the  supply 
of  fire  escapes — Messrs.  E.  H.  Bayley  &  Co.,  Southwai-k, 
£1,375;  Merryweather  &  Sons,  Greenwich,  £1,437;  and  W. 
Rose  &  Co.,  Manchester,  £1,550.  For  the  supply  of  long 
ladders — Messrs.  E.  H.  Bayley  &  Co.,  Southwark,  £276  ;  W. 
Rose  &  Co.,  Manchester,  £297 ;  and  Merryweather  &  Sons, 
Greenwich,  £326.  For  the  supply  of  vans — Messrs.  E.  H. 
Bayley  &  Co.,  Southwark,  £423;  P.  BciswoU  &  Sons,  Borough- 
road,  S.E.,  £441;  W.  Rose  &  Co.,  Manchester,  £-160;  and 
Merryweather  &  Co.,  Greenwich,  £480.  For  alterations  and 
additions  to  the  Hampstead  tire  station — Messrs.  F.  Gough  & 
Co.,  Hendon,  £4,955;  R.  A.  Yerbury  &  Sons,  Kilburn,  £5,128; 
Crown  Works,  Steam-street,  Haggerston,  £5,153;  and  Mr. 
W.  Thompson,  Hampstead,  £5,372. — The  Fire  Brigade  Com- 
mittee reported  that  tliey  had  received  teuder.s  as  follows  for 
sanitary  work  at  the  llolborn  fire  station  :  Messr.s.  F.  &  F.  J. 
Wood,  £117;  J.  Onthwaito  &  S.in,  £125;  G.  Muuday  &  Sons, 
£182;  and  Vigor  &  Co.,  £198.  The  council  accepted  the 
teiulcr  of  Messrs.  F.  A  F.  J.  Wood. — The  same  conimitteo  re- 
ported that  the  following  tendurs  had  been  acccjited  for  wi>rks 
of  painting  and  repairing  at  tlio  fire  stations  mentioned : 
Camden  Town  station — Messrs.  Pease  &  Kentish,  £85  ;  Brcmip- 
ton  station — Mr.  C.  F.  Koarley,  £49;  Cherry  Garden-street 
station — Mr.  G.  Parker,  £95 ;  Hackney  station — Mr.  W.  New- 
man, £113;  Deptford  station— Mr.  H.  Line,  £48;  and  Water- 
loo station—Messrs.  D.  6.  Laing  &  Son,  £70. — The  Main 
Draiiiage  Cornmlttue  received  the  fulhiwing  tenders  for  the 
erection  of  a  building  for  .stores,  lalioratoiy,  offices,  &c.,  at 
the  Barking  outfall  :  Mr.  J.  Jackson,  £2,011 ;  Mr.  E.  Proctor, 
£2,144;  Mr.  II.  It.  Sherwin,  £2,173;  Messr.s.  Mundayi-  Sons, 
£2,318;  Mr.  (tcorgo  Sharpe,  £2,.3G2:  and  Messrs.  Thomns  & 
.  Edge,  £2,11KI.     Tlic  l.iidfi-  nf  Ml-.  .T.  .Iiii'ksi.ii  w:i^  ncccpted. 

METROPOLITAN  ASYLUMS  BOARD. 

An  ordinary  meeting  of  the  board  was  held  on  Saturday. 
Sanction  was  reported  to  have  been  received  to  tho  purchase 
from  the  South  Motropolitan  School  District  Board  of  the 
convalescent  home  at  Heme  Bay  for  the  sum  of  £17,000. 
Letters_have  lately  been  received  from  certain  local  bodies 


complaining  of  the  difficulty  experienced  in  obtaining  hos- 
jiital  accommodation  for  persons  suffering  from  infections 
diseases,  and  it  was  therefore  decided  to  forward  a  reply  to  a 
communication  from  the  Shoreditch  Vestry,  which  expressed 
the  opinion  that  additional  accommodation  was  urgently  re- 
quired, pointing  out  that  during  the  past  four  years  over  1,000 
beds  had  been  added  for  the  reception  of  fever  and  diphtheria 
patients,  and  that  the  opening  of  the  Grove  and  Park  Hos- 
pitals shortly  will  provide  for  over  1,000  more,  while  the  con- 
templated erection  of  the  Southern  Convalescent  Hospital  will 
still  further  augment  the  accommodation.  A  letter  was  read 
from  the  Local  Government  Board  stating  that  they  had 
under  consideration  the  application  of  the  managers  for  an 
order  authorising  the  further  expenditure  of  £10,000  upon 
tho  erection,  &o.,  of  the  Brook  Hospital,  and  thatjbefora 
arriving  at  a  decision  on  tho  matter  they  wished  to  be  in- 
formed, having  regard  to  the  great  difference  between  the 
estimate  and  the  total  cost  of  the  works,  upon  whose  re- 
commendation the  work  was  passed,  what  supervision  the 
managers  exercised  in  the  matter,  and  wliat  steps  were  taken 
by  them  to  require  a  full  explanation  from  the  architect  as 
soon  as  it  was  found  that  the  estimate  was  being  exceeded. 
Tho  board  suggested,  for  the  consideration  of  the  managers, 
whether  it  might  not  be  desirable  to  place  the  whole  of  the 
accounts  of  the  hospital  in  the  hands  of  a  competent  snr- 
xeyor  for  examination  item  by  item.  It  was  eventually 
decided  to  refer  the  whole  question,  together  with  the  letter 
of  the  Local  Government  Board,  to  s  special  committee  for 
consideration  and  report,  and  with  instructions  to  employ  a 
competent  surveyor  for  the  purpose  suggested.  On  the  re- 
commendation of  the  Finance  Committee  it  was  resolved  to 
apply  to  the  London  County  Council  for  a  loan  of  £131,273 
for  works  in  connection  with  the  Grove  Hospital,  the  South- 
western Ambulance  Station,  tho  Southern  Convalescent 
Hospital,  and  the  purchase  of  the  site  for  the  new  offices. 
The  following  tenders  for  the  erection  of  agate  porter's  lodge 
at  the  North-Western  Hospital  were  considered :  Mr.  W. 
Thompson,  Hampstead  (withdrawn),  £448;  Mr.  A.  J.  Cole, 
Netting  Hill  Gate,  £498;  Messrs.  Gardner  &  Hazell,  Islington, 
£530;  and  Messrs.  H.  Wall  &  Co.,  Kentish  Town,  £547.  It 
was  decided  to  accept  the  offer  of  Mr.  Cole,  at  £498.  The 
board  also  accepted  tho  tenders  of  Messrs.  W.  Johnson  &  Co., 
Limited,  Wandsworth,  for  the  erection  of  a  new  pavilion  and 
the  reconstruction  of  tho  system  of  drainage  at  the  South- 
western Hospital,  at  tho  sum  of  £15,330.  The  other  tenders 
for  the  work  were  as  follows :  Mr.  J.  Hayden,  Bethnal  Green 
(withdrawn),  £15,280;  Messrs.  W.  Johnson  &  Co.,  Limited, 
Wandsworth,  £15,330;  Messrs  H.  Wall  &  Co.,  Kentish  Town, 
£15,554;  Mr.  T.  Adams,  Green  Lanes,  £10,870;  Messrs.  E.  P. 
Bulled  &  Co.,  Croydon,  £16,135 ;  Messrs.  F.  &  H.  F.  Higgs, 
Loughborough  Junction,  £16,215 ;  and  Messrs.  Kirk  & 
Randall,  Woolwich,  £17,723.  The  arcliitect's  revised  esti- 
mate was  £15,400. 

CITY  COMMISSION  OF  SEWERS. 

A  special  meeting  of  the  court  was  held  on  Tuesday  to 
consider  a  letter  which  had  been  received  from  the  town 
clerk.  Sir  John  B.  Monckton,  requesting  that  a  deputation  be 
appointed  to  attend  at  the  Mansion  House  on  the  2nd  prox. 
to  confer  with  a  special  committee  of  tho  corporation  in 
regard  to  the  City  of  London  Sewers  Act,  1897.  After  a 
short  discussion  it  was  unanimously  decided  to  appoint  the 
chairman  of  the  commission  and  the  present  chairmen  of 
committees. 

VESTRIES  AND   DISTRICT   BOARDS. 

Bermondsey. — The  General  Purposes  Committee  recently 
jiresented  a  letter  stating  that  the  London,  Brighton  and 
South  Coast  Railway  Company  had  acquired  the  sites  of 
several  houses  in  Lynton-road  for  the  purpose  of  extra  goods- 
siding  accommodation.  The  company  also  propose  to  close 
certain  portions  of  Alma  and  Balaclava-roads,  and  the  vestry, 
at  their  last  mooting,  decided  to  offer  no  objection  to  the 
scheme,  on  condition  that  the  m.aterials  of  the  roads  and  foot- 
paths were  given  over  to  them.  The  committee  also  reported 
iiaving  been  in  comni\inication  with  the  owners  of  Parker's 
Buildings,  S|)a-road,  in  regard  to  the  acquirement  of  the 
forecourts,  which  cover  an  area  of  1,951  feet,  by  the  vestry. 

Fulhanii — It  has  been  decided  by  the  Electric  Light  and 
Dust  DesI  rnetor  Committoee  of  the  vestry  to  visit  Shoreditch 
shortly,  for  tlie  jiurpose  of  inspecting  the  dust  desli'uctor  and 
eleclric  light  woi'ks. 

Hackney. — 1'ho  Board  of  Traile  have  informed  the  vestry 
that  they  have  no  power  to  extend  tho  vestry's  electric  light- 
ing order,  but  they  would  refrain  from  exercising  their  power 
of  revocation  for  twelve  months,  commencing  frOm  August  91  h, 

Hampstead. — The  vrstry  have  adopted  a  resolution  of  tho 
Works  CoMimiltcc  recommending  that  tho  vestry  of  St.  Pan- 
eras  bo  informed  that  this  vestry,  after  careful  consideration, 
had  declined  to  pave  with  wood  the  portion  of  the  roadway  of 
Southampton-road  in  front  of  the  Gospel  Oak  Congregational 
Church,  having  regard  to  the  fact  that  the  roadway  is  used  by 
the  tramway  company,  who  are  unwilling  to  pave  with  wood 
jhe  portion  of  the  road  repairable  by  them.— The  General 
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Farposes  Committeo  have  been  requested  to  consider  a  letter 
from  tlio  ougineur  iu  chief  of  the  (ionoral  Post  Ofiice  stating, 
with  leferenco  to  iho  conditioual  tunsuut  of  the  voHtry  to  the 
laving  of  Tiiidcrgrouiid  pipes  from  Clialk  Farm  to  Cricklo- 
wood,  that  tho  roBtmastcr-Cenoml.  who  is  possessed  of  a 
sEatntory  right  to  the  use  of  nil  piililio  roads,  is  unable  to  ac- 
cept ns  a  condition  of  consi-nt  foi-  the  exorcise  of  this  right 
any  restrictions  as  to  tlie  object  for  wliich  tlie  pipes  and  wires 
are  to  be  used,  further  expressing  his  views  on  tho  subject, 
and  asking  to  bo  favoured  witli  a  revised  consent  omitting  all 
taention  of  tho  restrictions  objected  to.  Tlie  conditional 
consent  given  by  tho  vestry  was  that  the  pi|io  might  bo  laid, 
provided  tluit  the  use  of  it  is  not  handed  over  to  llio  National 
Telephone  Company  or  any  otiior  company  person  or  firm. 

KenslngrtOn.— A  letter  from  iho  Housing  Committee  of 
tliu  l.iiMuon  County  Council  was  read  at  a  recent  meeting  of 
the  vestry,  stating,  iu  ri'ply  to  the  vestry's  suggestion  that 
certain  of  tlie  houses  in  the  Noltiiig  Dale  special  area  should 
bo  acquired  under  Part  ;i  of  the  Ihmsing  of  tlie  Working 
Classes  Act,  that  tliey  are  of  oiiinicn  tliat  this  part  of  the  Act 
would  iu)t  be  applicable  to  the  area  in  (juestion,  and  referring 
tho  vestry  to  their  powers  under  section  94  of  the  I'iddic 
Health  Act,  1891,  for  dealing  with  tho  evils  existing  therein. 

PaddingrtOn. — Considerable  discussion  ensued  at  a  recent 
meeting  on  the  proposition  of  tho  Works  Committee  to  pur- 
chase four  covered  dust-tipping  vans  at  £48  each,  and  two 
slop  vans  at  £43  10s.  each.  .\  member  also  suggested  the 
adoption  of  tho  motor  dust  cart,  but  after  consideration  it 
wiia  decided  to  purchase  one  dust  van  and  one  slop  van  at  the 
price  named  by  the  committee. 

SOUthwark, — A  resolution  was  passed  by  the  vostry  at  a 
recent  meeting  in  favour  of  the  adoptioti  of  the  Baths  and 
Wash-Honses  Act. 

Stoke  Newington. — At  the  last  meeting  of  the  vestry  the 
sanitary  committee  reported  that  they  had  had  under  con- 
sideration the  question  of  the  disposal  of  house  refuse,  and 
they  were  of  opinion  that  the  ditlicnlty  and  expense  of  dis- 
posing of  such  refuse  by  the  sanitary  authority  were  likely  to 
increase  greatly  in  coming  years.  Tliey  were  of  opinion  that 
the  existing  method  was  objectionable  on  sanitary  grounds, 
and  they  recommended  that  a  dust  destructor  for  tho  parish 
be  erected,  and  that  the  matter  be  referred  back  to  the  com- 
mittee to  bring  up  a  detailed  scheme.  The  motion  was  carried 
unanimously. 

Strand. — -At  the  last  meeting  of  tlie  board  tho  subject  of 
the  proposetl  subway  under  tho  Strand  from  the  Temple  to 
the  Royal  Com'ts  of  Justice  was  again  under  consideration. 
The  construction  of  an  underground  passnge  to  the  courts 
was  first  suggested  to  tho  board  by  the  treasurer  and  benchers 
of  the  Middle  Temple,  in  .\pril  last,  and  since  then  the  Temple 
authorities  have  entered  into  negotiations  with  the  City  and 
West-End  Railway  Company  regarding  the  carrying  out  of 
tho  scheme.  Those  negotiations,  however,  fell  through  iu 
consequence  of  the  rejection  of  the  company's  Bill  by  tho 
committee  of  the  House  of  Commons.  Subsequently  the 
Works  Committeo  recommended  that  tho  application  of  the 
Temple  authorities  be  granted  upon  certain  terms  inter  alia, 
that  the  proposed  subway  should  be  opon  only  during  such 
hours  as  might  be  necessary  to  accommodate  the  business  of 
the  courts,  and  that  the  public  should  have  the  right  to  use  it 
at  such  times  as  it  might  be  open ;  but  having  since  viewed 
the  site  of  the  proposed  subway  and  the  entrance  to  it,  they 
now  finally  advised  the  board  to  refuse  the  application.  Tho 
report  was  iidopted. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Isle  of  Wight. — The  tender  of  Mr.  Jenkins,  at  £58.5  10s., 
for  the  structural  alterations  at  the  asylum  boiler  and  well 
house  was  accepted  at  the  last  quarterly  meeting  of  the 
county  conncil.  At  tho  same  meeting  it  was  resolved  to 
authorise  the  Technical  Kilucalion  Committee  to  purchase  a 
plot  of  land,  formeily  used  as  a  nursery  garden,  in  St.  John's- 
road,  Newport,  at  £1,500,  for  proviiling  a  centre  fiu'  horti- 
cultural instruction. 

ClOUOeSter. —  At  the  last  (|Harterly  niceting  the  county 
ce>uncil  orilereil  that  tin  agreenuMit  should  be  sealed  ft»r  the 
purchase  of  u  site  for  a  police  station  at  Mung«tsGeld,  in  place 
of  tho  station  at  Fishponds  taken  over  by  tho  Brislid  City 
Council. 

MUNICIPAL   CORPORATIONS. 

Bideford.  -  llavin!;  received  the  stiiielioii  of  tho  Local 
tioverniiieut  Board,  tho  town  council  recently  resolved  to  sell 
the  old  harbotir  ortice  and  stores  on  the  quay  to  tho  Nat  ion  1  Pro- 
vincial Bank  for  £MK>,  and  to  use  the  nuuiey  (o^vartls  defrav- 
ing  tho  cost  of  piu'chusing  tho  site  of  the  new  cattle  msiket. 

Birmingham.  — .\  now  meat  market,  with  slaughter-houses 
attached,  which  has  been  constructed  at  a  cost  of  £40,(XX),  was 
formally  opened  on  Wednesday  by  the  lord  mayor,  .Sir  James 
■Suiith.  The  uew  buildings  cover  an  urea  of  over  12.000 
square  y.ards,  almost  in  tho  heart  of  the  city. 

Bournemouth. — Mr.  F.  H.  Tallooh  opened  an  inquiry  on 
friday  last,  oq  behalf  of  the  Local  Government  Board,  in 


respect  of  an  application  for  sanction  to  a  loan  of  £12,375  for 
the  purchase  of  certain  ground,  known  as  tho  Horseshoe  .Site 
for  the  oroction  of  municipal  buildings  and  for  other  pur- 
poses; also  to  borrow  £10,000  fur  tlie  erection  of  a  pavilion 
at  the  sea  end  of  the  pier,  and  £2,202  for  private  street  im- 
provements.  Mr.  F.  W.  Lacey,  tho  borough  surveyor,  attended. 

Bristol. — The  construction  of  a  dock  at  tho  moatli  of  the 
river  Avon  is  shortly  to  be  commenced,  .-ind  tho  council  have 
already  voted  a  sum  Tif  £1,.500,00<J  for  the  |iurposc.  Tho 
new  dock,  which  is  recpiired  for  the  accommodation  of  very 
large  vessels,  will  be  40  aures  in  extent  and  have  a  leni^h  of 
850ft. 

Coventry, — Tho  corporation  have  instructed  the  Kloctric 
bight  Comuiilteo  to  add  tho  sum  of  £2,000  to  tho  amount  to 
be  borrowed  for  the  extension  of  the  electric  light  under- 
taking, to  be  expended  in  lighting  some  of  the  main  strueta 
of  the  city  with  are  lamps.  Incandescent  mantles  are  aUoto 
be  substituted  for  the  ordinary  gas. jet  burner. 

Doncaster.— The  corporation  have  decided  to  apply  for  a 

provisional  order  for  electric  ligliting. 

Douglas. — Tho  town  Council  met  on  the  13th  inst.  and, 
amongst  other  business,  had  under  consideration  a  report  of 
the  Water  Committee,  stilting  that  it  wss  desirable  in  the 
public  interests  that  additional  water  should  be  provided  at 
the  earliest  oi>porluuity,  to  satisfactorily  meet  iho  rapidly- 
increasing  re(|uirement8  of  the  borough.  To  do  this  the  com- 
mittee recommded  the  adoption  of  a  scheme  of  Mr.  (i.  H. 
Hill,  engineer,  to  provide  a  new  reservoir  in  West  Baldwin, 
at  an  estimated  cost  of  £49,000.  Alderman  Curphey,  in 
moving  tho  adoption  of  tho  recommendation,  stated  that  the 
water  requirements  of  Douglas  had  boon  increasing  at  tho 
rate  of  5  per  cent,  since  1888.  The  proposed  new  reservoir 
would  store  300,000,000  gallons,  compared  with  105,000,000 
gallons  in  the  new  reservoir  at  Kerrowdhoo,  which  was  the 
alternative  scheme,  at  a  difference  in  cost  of  £1,5CX».  Tho 
council  voted  in  favour  of  the  reeommendatioD,  aud  tho  town 
clerk  was  authoriacd  to  make  application  for  jiower  lo  carry 
out  the  scheme. 

Dower.— Over  200,000  passengers  have  been  carried  by  the 
corporation    electric  tramways   since    their    opening,' seven 

weeks  ago. 

Dunstable. — The  town  council  have  adopted  tho  report  of 
a  committee,  which  stated  that  in  their  opinion  it  would  not 
be  in  the  interest  of  tho  borough  to  purchase  the  pas  and 
water  undertakings  at  anything  like  the  price  (nearly  £50,000) 
asked  by  tho  directors.  The  committee  suggest  that  the 
council  should  take  into  consideration  the  advisability  of 
applj'ing  for  a  provisional  order  for  electric  lighting. 

Falmouth, — It  was  proposed  at  a  meeting  of  the  town 
council,  held  last  week,  to  promote  a  Bill  iu  the  no.vt  session 
of  Parliament  authorising  the  corporation  to  parchuso  the 

water  and  gas  works. 

Cravesend, — A  Local  Government  Board  inspector  held 
an  iuqtiiry  last  week  in  respect  of  an  applicat  ion  of  tho  council 
for  sanction  to  a  loan  of  £2,650  for  recreation  ground  pm-poses. 

Grimsby. — It  has  been  decided  by  the  council  to  obtiiiu  all 
possible  information  in  regard  to  electric  lighting  before 
making  the  appointment  of  an  expert,  aud  a  sub-committee 
have  been  appointed  for  the  purpose. 

Guildford.— Tho  tender  of  Mr.  G.  Lo  Mnitre,  of  Alderney, 

for  tho  supply  of  600  tons  of  the  best  blue  Guernsey  granite 
at  14s.  lid.  per  ton,  was  recently  accepted  by  the  council. 
Two  letters  in  reference  to  certain  works  of  drainage  wero 
referred  to  the  Sanitary  Committee  for  consideration. 

Halifax. — The  borough  engineer  has  been  instructed  by 
tliw  town  council  to  prepart!  detailed  plana  for  a  small-pox 
hospital  at  Harewood  Well  Moor,  at  an  estimated  cost  of 
£16,(X)0,  mduding  land. 

HeywOOd. — The  (ias  Committee  have  obtained  :i  provisional 
order  for  the  borrowing  of  .C2I'.(I00  for  the  purchase  of  land 
adjoining  the  gasworks  and  for  other  purposes  connected  with 
the  gas  undertaking.  Thecommii  lee  will  shortly  lay  delinito  pro- 
posals before  the  Local  tioverument  Board  for  its  nppmval.— 
A  number  v(  stokers  emphiyed  by  thoeorponilion  strnck  work 
on  Saturday  last, owing  to  one  of  their  fellow-workmen  luiriiig 
been  discharged.  Fortunately,  with  the  aid  of  a  few  men 
who  wcri'  at  once  engaged,  there  was  n  sunicieut  supply  for 
the  night.  On  Sunday  a  meiting  of  the  (ias  Committee  was 
held,  and  satisfactory  terms  being  arrived  at,  tho  dispulo 
was  settled  and  tho  men  rcsained  work. 

Hull. — Colonel  W.  L.  Coke,  m.i.c.k.,  recently  held  an  inquiry 
into  the  application  of  tlu'  city  corporation  for  saiiclion, 
under  a  local  Act  obtained  Inst  session,  to  an  agreemunl  for 
the  pmehase  of  the  undert.iking  of  tho  Kimrston  Gas  Light 
Company.  The  town  clerk.  Mr.  K.  Lnv<>ruek,  said  thiil  Hull 
was  Hupptiei)  by  three  ga.s  conqianies,  tho  Kingston  iieing  tho 
oldest  and  situated  in  the  heart  of  tho  city.  The  price 
agreed  upon  bet woon  tho  cor|«nntion  and  the  nmipaiiy  wiis 
£92,500,  Abjures  which  were  based  u|kiii  an  avenigii  of  the 
eompauy'd  profits,  which  last  year  aimniuted  to  £4,970.  The 
purchase  was  really  ptirt  of  a  scheme  by  which  they  hoprd 
to  disnnintle  the  works  altogether  and  make  n  new  street 
through  tho  area.  A  local  solicitor  objected  to  the  amount 
of  the  purchase  money  as   exorbitant.      Alderman  Massry, 
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chairman  of  the  Gas  Committee,  gave  evidence  in  support  of 
the  scheme,  as  did  also  Mr.  F.  J.  Bancroft,  waterworks 
engineer.  Mr.  Newbiggin,  of  Manchester,  said  that  if  he  had 
been  engaged  by  either  of  the  parties  directly  interested  to 
make  a  valuation  his  price  would  have  been  £115,000.  The 
inquiry  then  closed. 

Lewes. — The  council  recently  decided  to  apply  to  the 
Board  of  Trade  for  an  order  to  sugply  the  borough  with 
electricity. 

Leeds. — Seventeen  sets  of  plans  have  been  received  for 
the  dead  meat  market  and  abattoir  which  it  is  intended  to 
erect  in  the  town.  A  snb-committee  of  the  Markets  Com- 
mittee are  now  engaged  in  reducing  the  list,  from  which  a 
selection  may  nltimately  be  made. 

Liskeard. — The  town  council,  sitting  as  the  Improvement 
Committee,  recently  adopted  a  report,  presented  by  a  snb- 
committee,  amending  the  terms  of  the  proposed  purchase  of 
the  waterworks  by  the  corporation.  The  sub-committee 
pointed  ont  that  the  Local  C4overnnieut  Board  having  stated 
that  they  could  not  entertain  the  application  of  the  town 
council  for  sanction  for  a  loan  for  the  pnrcliase,  on  the  ground 
that  the  limits  of  supply  of  the  company  extended  beyond 
the  borough  of  Liskeard,  the  only  coiu'se  open  to  the  council, 
in  order  to  acquire  tlie  undertaking,  was  to  promote  a  Bill  in 
Parliament.  Steps  will  shortly  be  taken  to  carry  the  recom- 
mendations into  eifect. 

Longton. — An  order  has  been  lodged  by  the  corporation 
with  Messrs.  W.  C.  Holmes  &  Co.  for  the  supply  of  one  of 
their  improved  patent  "new"  scrubber- washers,  to  treat 
1,000,000  cnbic  feet  of  gas  per  diem. 

Macclesfield. — The  Gas  Committee  have  declined  to  re- 
commend the  council  to  put  down  a  plant  for  the  supply  of 
electricity,  on  the  ground  that  there  is  at  present  no  demand 
for  a  change  in  the  system  of  lighting. 

Maidenhead. — An  Electric  Lighting  Committee,  consisting 
of  all  the  members  of  the  council  with  the  exception  of  those 
interested  in  the  local  gas  undertaking,  have  been  appointed 
to  assist  in  making  an  application  for  a  provisional  order  for 
electric  lighting. 

MlddlesbrOUiTh.  -The  work  in  connection  with  the  laying 
of  the  new  tramway  is  being  rapidly  pushed  forward.  The 
line  commencing  at  Norton  has  now  been  nmde  as  far  as  the 
High-street,  Stockton.  In  Thornaby,  commencing  at  the  Bor 
Lea  hotel,  the  rails  arc  down  as  far  as  the  town  hall,  whilst 
the  road  is  up  well  over  the  railway  bridge.  At  the  opposite 
end,  and  in  the  direction  of  Jliddlesbrniigh,  the  road  is  up  to 
some  100  yards  past  the  olil  toll-bar  honse,  whilst  the  rails 
almost  reach  that  point.  The  process  of  paving  is  well  in 
hand. — An  electric  light  scheme,  estimated  to  cost  £2.5,000, 
was  passed  at  the  last  meeting  of  the  town  council.  A  drain- 
age scheme,  estimated  to  cost  £10,000,  was  also  passed. 

Newcastle. — A  deputation  of  the  corporation  is  reported 
to  have  visited  Dover  last  week  for  the  purpose  of  inspecting 
the  new  system  of  overhead  electric  tramways,  which,  it  will 
be  remembered,  were  opened  recently. 

Peterborough. — Tlie  city  council  recently  held  a  special 
meeting  to  consider  plans  and  suggestions  for  improving  and 
enlarging  the  present  municipal  buildings,  and  after  examin- 
ing schemes  prepared  by  local  architects  for  members  of  the 
council  and  estimated  to  cost  respectively  £14,000  and  £2,500, 
resolved  to  invite  architects  to  send  in  competitive  designs 
for  additions  to  the  present  building,  the  cost  being  limited 
to  £2,500,  and  £50  was  also  voted  in  premiums,  with  the 
understanding  that  the  principal  prize  shall  merge  in  the 
ordinary  commission  should  the  author  of  the  design  placed 
first  be  appointed  architect. 

SOUthport. — The  council  recently  made  an  application  to 
the  Local  Govern  meet  Board  for  sanction  to  a  loan  of  £21,000 
for  the  extension  of  the  electric  light  undertaking. — The 
Tramways  Committee  will  shortly  consider  a  proposal  to  run 
electric  cars  in  certain  parts  of  the  town. 

Stamford. — It  is  reported  that  Mr.  Lawford,  of  London,  has 
been  asked  to  submit  a  scheme,  i-nsting  about  £40,000,  for  the 
drainage  of  the  town. 

Sudbury.  —  It  was  recently  decided  by  the  town  council  to 
purchase  a  second-hand  steam  road  roller  and  scarifier  for  the 
sum  of  £320. 

Tunbridge Wells.  — It  has  been  decided  by  the  corporation 
to  acquire  :is  soon  as  possible  land  for  the  erection  of  work- 
men's dwellings. 

Walsall. — Sanction  has  been  received  to  a  loan  of  £10,492 
for  the  carrying  ont  of  a  scheme  for  the  sewerage  of  Pclsall 
and  Rnahnll. 

Weymouth. — The  town  council  have  been  informed  that 
the  Great  Western  Railway  Company  are  contemplating  the 
carrying  out  of  several  important  works  of  railway  extension 
under  an  arrangement  with  tho  Government.  At  present  the 
district  of  Wyke  Regis,  overlooking  Portland  Roads,  and 
where  are  situated  the  Whitehead  torpedo  works,  are  not 
served  by  any  railway,  the  nearest  line  being  the  joint  line 
between  Weymouth  and  Portland.  It  is  now  proposed  to 
make  a  line  to  pass  through  Westham  and  Wyke,  passing  by 
Sandsfoot  Castle  to  Newton's  Cove.     The  line  is  of  consider- 


able national  importance,  in  view  of  the  defence  works  under 
construction  at  Portland.  In  connection  with  this  scheme  the 
council  are  making  an  application  for  sanction  to  a  loan  of 
£11,000  for  purposes  of  harbour  improvement. 

Widnes. — On  Tuesday  afternoon  a  gratifying  announce- 
ment was  made  at  the  town  council  meetinfr.  The  coat  of  the 
municipal  technical  school  and  free  library  was  found  to 
have  exceeded  the  estimates  by  £2,700,  the  full  amount 
being  over  £14,000,  and  a  letter  was  read  from  the  local 
manager  of  Parr's  bank  intimating  that  certain  gentlemen 
had  instructed  him  to  pay  the  sum  required  to  the  council. 
The  offer  was  accepted  with  acclamation. 

Wolverhampton. — Local  Government  Board  sanction  has 
been  received  to  a  loan  of  £5,940  for  the  carrying  out  of  a 
number  of  street  improvements. 

URBAN    DISTRICT  COUNCILS. 

BilSton. —  The  council  have  Vieen  recommended  by  the 
Water  and  Baths  Committee  to  make  an  application  to  the 
I;Ocal  Government  Board  for  sanction  to  loans  amounting  to 
£3,650  for  telephonic  purposes,  the  provision  of  a  new  boiler 
and  boiler  house,  and  for  the  erection  of  a  house  and  ofiBce  at 
the  Bratch. 

Bromyard. — An  inquiry  was  held  by  the  Local  Government 
Board  recently  respecting  an  application  of  the  council  for 
sanction  to  borrow  a  sum  of  £2,500  for  works  of  water  supply. 

Colwyn  Bay. — It  has  been  decided  to  made  an  application 

to  the  Local  Government  Board  for  sanction  to  a  loan  of 
£1,500  for  tlie  lighting  of  the  Promenade  by  electricity. 

Enfield. — The  Local  Government  Board  have  informed  the 
district  council  that  they  have  recommended  the  Public  Works 
Loan  Commissioners  to  lend  to  tho  council  the  sums  of  £6,500 
for  works  of  water  supply,  and  £14,944  for  works  of  sewage, 
which  include  a  high-level  intercepting  sewer. 

Epping. — A  Local  Government  Board  inquiry  has  been 
held  into  an  application  for  sanction  to  a  loan  of  £1,000  for 
the  execution  of  certain  works  of  private  street  improvement. 

Festiniog. — The  council  recently  declined,- after  careful 
consideration,  to  sanction  the  application  of  a  company  for 
permission  to  supply  electricit}^  to  the  town. 

Gainsborough. — A  serious  state  of  things  is  reported  from 
this  town.  For  some  time  the  water  snpply  has  been  obtained 
from  a  deep  artesian  well  by  temporary  pumping  gear,  which 
has  broken  down  repeatedly,  and  recourse  has  then  been 
made  to  the  river  Trent,  into  which  the  sewage  flows.  Re- 
cently it  was  determined  to  sink  another  deep  well,  but  the 
boring  tool  has  been  broken  in  the  new  well  at  a  depth  of 
700ft.,  and  it  is  impossible  to  proceed  further  in  that  work 
at  present.  The  machinery  in  the  first  well  has  been  seriously 
damaged  by  an  accident  to  the  pumping  gear,  which  will  take 
several  days  to  repaix-,  and  the  town's  supply  is  now  drawn 
from  the  Trent.  Notices  have  been  issued  to  the  railway 
companies  and  large  manufactories  urging  economy  in  the 
use  of  the  water,  and  the  supply  to  the  town  is  cut  off  at 
night,  and  the  authority  also  recommend  the  water  to  be 
boiled  or  filtered.  The  waterworks  filter-beds  are  in  a  very 
unsatisfactory  state,  and  tho  liquid  passed  through  the  pipes 
is  turgid  and  unwholesome  looking. 

COSport. — A  committee  have  been  instructed  by  the  coun- 
cil to  consider  the  advisability  of  adopting  the  electric  light. 

Heckmondwike. — The  district  council  have  decided  to  make 
an  application  to  the  Local  Government  Board  for  sanction 
to  a  loan  of  £1,750  for  purposes  of  granite  paving;  one  of 
£250  for  a  new  boiler  at  tho  refuse  destructor  works,  and 
another  of  £150  for  the  forming  of  a  causeway  in  the  High- 
street. 

HounslOW. — The  district  council  have  decided  to  call  the 
attention  of  the  the  Thames  Conservators  to  the  unsatis- 
factory condition  of  the  Brent  in  the  Hanwell  district.  The 
Brent  Committee  complained  that  the  effluent  from  the  Han- 
well sewage  works  smelt  very  strongly.  The  committee  con- 
sidered the  effluents  quite  unfit  to  enter  tho  river,  and  that 
unless  immediate  steps  were  taken  the  clearing  of  the  bed  of 
tho  river  would  not  be  much  use. 

KingSthOrpe. — It  was  recently  decided  by  the  council  to 
make  an  application  to  the  Local  Government  Board  for 
sanction  to  increase  the  loan  for  the  cemetery  from  £5,245  to 
fi.i.fidO. 

KnaresborOUgh.  —  Tenders   have    boon    received   for   the 

execution  of  a  scheme  of  sewage  disposal  for  Bilston,  and 
that  of  Mr.  F.  W.  Simpson,  of  Burton  Leonard,  accepted  at 
£1,852.  The  Local  Government  Board  had  previously  given 
their  sanction  to  the  carrying  out  of  the  work. 

LInthwaite.--  It  has  been  decided  to  construct  a  tramway 
from  Spring  Mill,  Milnsbridge,  to  Kitchen  Fold,  provided 
that  I  lie  corporation  of  Huddersfield  agree  to  extend  their 
tramways  between  certain  points. 

Long  Eaton. — The  council  will,  at  an  early  date,  discuss 
the  advisability  of  erecting  an  electric  lighting  installation. 

Paignton. — The  council  have  been  recommended  by  a  com- 
mittee to  make  an  application  for  sanction  to  a  loan  of  £500 
for  the  laying  of  water  mains. 

Sedgley. — The  gas  profits  for  the  year  ended  March  last 
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were  reported,  at  a  recent   meeting  of  tlie  ilisirict  < Miiiicil,  to 
have  aiiioiintett  to  £705, 

Sklpton. — A  8iili-comtnittce  havo  been  appointed  by  the 
council  to  consider  tho  question  of  electric  lir^liting. 

St.  Anne's. — -V  Local  Govurnnient  Board  in(|iliry  lias  been 
held  into  lui  application  of  the  council  for  siinction  to  borrow 
JE2,785  for  purposes  of  street  iniiiroveniont. 

Whickham. — A  Local  (jovernment  Hoard  inipiiry  lias  bi-en 
held  into  an  application  for  sanction  to  a  loan  of  £7.t)20  for 
works  of  street  iinprovcinont,  and  one  of  £1,698  foraeneragu 
works. 

Wellington.  —  The  seal  of  the  district  council  has  been 
aSixeii  to  a  contract  with  tho  "  L'niversal  "  Sewope  I'urilicn- 
tion  Company,  of  Derby,  for  the  construction  of  sewage  liis- 
posal  works  upon  the  "Ires"  system  to  treat  1,000,000 
gallons  daily.  The  work  is  to  be  completed  within  six 
months  from  the  sealing  of  the  contract. 

Ynyscynhalarn. — On  the  23rd  inst.  the  council  decided 
to  purchase  the  I'ortmadoc  town  hsll,  together  with  the 
existing  seatings  and  other  lurniturc,  at  a  price  of  £l,7lKi, 
and  the  snrreyor,  Mr.  John  D.  Lewis,  was  instructed  lo  pro- 
ceed at  once  with  the  necessary  plins  for  convening  a 
portion  of  the  building  into  public  offices.  1  he  hall  was 
erected  twenty  one  years  ago,  at  a  total  cost  of  £4.029,  and 
two  or  three  years  since  conld  have  been  bought  for  only 
fl.lOO. 

RURAL   DISTRICT  COUNCILS. 

ChrlStOhuroh.  -.\  letter  ha.s  been  lenived  by  the  conncil 
from  the  Bournemouth,  Boscombe  and  Westbounie  Omnibus 
Company,  asking  for  their  consent  to  the  proposed  laying  of 
a  tramway  in  the  Winiborne-road  from  the  Latimer-road  to 
the  borough  of  Uournemouth.  Similar  applications  are  being 
made  for  permission  to  construct  tramways  along  a  number 
of  the  principal  streets  in  the  latter  town. 

Hexham.  — Ou  Monday  night  a  committee  was  appointed 
to  visit  and  report  upon  places  where  the  septic  and  bacterial 
systems  of  sewage  disposal  are  in  operation,  the  travelling 
and  hotel  expenses  of  the  deputation  to  be  paid  oat  of  the 
general  district  rate. 

HudClln8;stOne. — In  conseqncuco  of  a  letter,  which  referred 
to  a  recent  inquiry  made  respecting  an  application  to  borrow 
£3,000  for  purposes  of  sewerage  and  sewage  disposal  at  Uonde, 
having  been  received  from  the  Local  Government  Board,  the 
coDncil  have  decided  to  acquire  further  land  for  irrigation,  as 
that  at  present  available  would  not  be  sufficient,  lievised 
plans,  lie,  will  shortly  be  forwarded  to  the  board. 

King's  Lynn.— It  is  stated  that  the  Local  Government 
Board  recently  forwarded  a  couironnication  to  the  council 
asking  for  an  esplauatiou  of  the  fact  that  there  were  about 
120  cases  of  tyiihoid  fever  in  the  town.  On  Jbmday  it  was 
decided  by  the  Sanitary  Committee  to  state  tli.it  it  was  due 
to  the  exceptionally  heavy  quantity  of  surface  water,  princi- 
pally from  pasture  lands,  passing  into  the  open  stream  from 
which  the  town  takes  its  supply.  Tlie  committee  also  decided 
to  treat,  as  far  as  possible,  all  the  patients  in  tho  fever  hospital 
and  infirmary,  and  aildition.il  nurses  have  since  been  tele- 
graphed for  to  assist  the  local  staff.  It  is  understood  that  a 
short  time  ago  a  Looal  Government  Board  inspeclor,  holding 
an  inquiry,  failed  to  get  an  answer  as  to  how  long  it  was  since 
the  town  water  reservoir  was  cleaned  out,  and  a  like  interro- 
gation made  in  committee  recently  met  with  no  more  satis- 
factory reply.  It  isstated  that  the  stream  has  not  been  cleansed 
for  over  twenty  years.  About  two  years  ago  a  number  of 
ratepayers  surreptitiously  invaded  the  waterworks,  and  alleged 
that  they  found  the  filters  in  a  deplorably  dirty  condition. 
Up  to  Wednesday  morning  the  total  number  of  cases  notilied 
was  over  200,  the  patients  being  mostly  children  and  young 
men  nnder  thirty,  and  the  cases  chiefly  of  a  mild  nature. 

King's  Norton.  —  A  provisional  order  for  electric  lighting 
will  shortly  be  applied  for  by  the  council. 

Langport. — .\  letter  was  recently  received  from  the  Local 
Government  Board  asking  what  decision  the  council  had 
arrived  at  with  reference  to  the  sewerage  of  the  town.  It  was 
reported  that  a  subcommittee  had  mot  Mr.  G.  .M.  Lawford, 
the  engineer,  and  had  a  consultation  with  regard  to  sug. 
gestud  modifications  of  the  scheme.  The  suggestions  agreed 
upon  would  be  embodied  in  the  engineer's  report,  which 
would  be  forwarded  to  the  board  as  soon  as  received. — The 
report  and  plans  of  Mr.  G.  JI.  Lawford,  of  London,  in  refer- 
ence to  the  Westport  water  supply  liave  been  received.  Tho 
scheme,  which  includes  the  provision  of  a  reservoir  to  hold 
80,(XI0  gallons  of  water,  is  estimated  to  coat  £2,500. 

Leominster.- It  was  decided  at  the  last  monthly  meeting 
of  tlio  di.strict  council  to  affix  the  council's  seal  to  an  agree- 
ment with  Messrs.  Aveling  <i  Porter  for  the  purchase  of  a 
steam  road-roller. 

Matpas.— An  extraordinary  occurrence  is  reported  from  this 
district.  A  Whitchurch  firm  of  solicitors  claim,  on  behalf  of 
a  client,  £30  damages  for  injuries  sustained  by  a  vulonblc  cob. 
"The  cob  was  being  driven  along  one  of  the  council's  roads, 
which  suddenly  collapsed,  causing  the  animal  to  break  its 
knee,  and  the  council  arc  threatened  with  legal  proceedings 
Unless  the  claim  is  met.  Tlic  collapse  of  the  roud  is  attribntcd 


by  the  council  to  the  exploration  of  ratn,  which  have  been 
found  to  have  burrowed  right  underneath  the  road.  The 
council  disclaim  all  liability,  and  have  given  instrnctions  for 
a  reply  to  be  forwarded  accordingly. 

Belper.  -Tlio  surveyor,  Mr.  Kobt.  C.  Cordon,  hn«,  at  tho 
request  of  tho  parish  council  of  Holbrook,  been  em|>owered 
to  prepare  a  scheme  for  the  sewerage  of  that  parish. — A 
lengthy  report  was  recently  presented  by  a  committee  in  re- 
gard to  the  water  supply  of  Cricli,  and  an  engineer  is  shortly 
to  be  engaged  to  submit  plans  and  re|>orton  the  matter.  Two 
pri-iniiinis  will  lie  offered  for  competition. 

Sedgefietd.  —At  a  recent  meeting  of  the  district  conncil, 
Mr.  Snowdon,  the  surveyor  and  sanitary  inspector,  submitted 
plans  for  the  approval  of  the  council  for  sewage  dis|>osat 
works  at  West  Comfort li.  The  works  consist  of  a  series  of 
eight  rectangular  tanks  built  on  the  Coshnm  principle,  and 
after  being  treated  with  aluminoid  ferric,  the  efHuent  will  be 
conveyed  in  suitable  channels  over  the  irrigation  land  for 
filtration  before  entering  the  stream.  The  sludge  will  be 
removed  from  the  tanks  by  gravitation,  by  means  of  a  series 
of  valves,  from  time  to  time.  The  estimated  cost  was  £59488., 
and  Mr.  Snswdon  advised  the  council  to  advertise  for  tenders 
for  the  work.     This  was  agreed  to. 

Lancaster. — .'Vn  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  with  respect  to  an  application  of  tho 
council  for  sanction  to  borrow  £1,30U  for  carrying  out  a 
schenie  for  the  sewerage  of  Heysham. 

SCOTLAND    AND    IRELAND. 

Aberdeen.  —  The  city  council  recently  decided,  on  the 
recommendation  of  tho  Finance  Committee,  to  pnrchase  a 
part  of  the  lands  of  Seatield,  having  an  area  of  about  7  acres, 
at  a  prica  of  £3,000.  It  was  resolved  to  adopt  the  report  nt 
a  committee  wherein  was  presented  a  scheme  for  the  widen- 
ing of  several  roads  in  the  town,  at  an  estimated  cost  of 
£1,720.  A  motion  to  instruct  the  Links  and  Parks  Committee 
to  report  as  to  the  probable  cost  of  a  shelter  for  Stewart  Park 
was  unanimously  adopted. 

Brechin. — The  town  council  have  resolved  to  apply  to  the 
Hoard  of  Trade  for  an  electric  light  provisional  order.  The 
council,  however,  do  not  intend  undertaking  the  lighting  them- 
selves. 

Dumbarton.  — On  the  recommendation  of  the  Gas  Com- 
mittee, a  reduction  in  the  price  of  gas  was  resolved  on  nt  a 
recent  meeting  of  the  town  conncil.  The  price  to  private 
consumers  is  reduced  from  Ss.  to  2s.  9d.  per  1,000  cnbic  feet, 
while  the  price  for  pnblic  lighting  is  fixed  at  2s.  5d.  per  1,000 
cubic  feet ;  and  prepayment  meter  consumers  are  to  have  25 
cubic  feet  for  Id. 

Dundee. — A  committee  of  the  town  council  recently  had 
nnder  consideraiion  a  petition,  signed  by  a  number  of  rate- 
payers in  Locliee,  urging  the  necessity  of  providing  a  biiwling 
green  in  Loclieo  Park.  It  wasestimated  that  Ihecost  of  such 
a  green  would  be  about  £300.  The  committee,  after  a  short 
discussion,  decided  to  remit  back  the  subject  to  a  committee 
which  formerly  had  it  in  hand,  toconsider  the  matter  and  re- 
port. 

Elgin. — Plans  of  a  fever  hospital,  which  it  is  proposed  to 
erect,  have  been  submitted  to  and  approved  by  the  conncil. 
The  estimated  cost  of  the  buildings  is  £1,235. 

Larne. — At  a  meeting,  held  recently,  it  was  decided  to  make 
an  application  for  power  to  purchase  the  local  gasworks  and 
to  lake  in  such  ground  as  may  be  necessary  to  extend  the 
nndertaking,  in  order  to  light  the  town  in  a  proper  ami  effi- 
cient manner.  The  commissioners  will  also  apply  for  authority 
to  open  up  any  streets  for  the  purpose  of  laying  mains. 

Monifieth. — Incandescent   gas   lighting   is   to   be   experi- 

niiiited  with  by  the  burgh  commissioners. 

Paisley.— On  Tuesday  last,  tenders  were  accepted  by  the 
council  for  the  erection  of  the  electric  light  baildings  at  Black- 
hall.     The  total  amount  was  £10,841. 

Rothesay. — The  town  council  have  decided  to  apply  to  the 
Board  of  Trade  for  provisional  orders  for  the  extension  of  tho 
pier  and  for  the  electric  lighting  of  the  front  of  the  town. 


Asphalts  Pawoment.--.\  public  meeting,  convened  liy 
"  Our  Dumb  I'liiiid^'  League,"  was  held  last  Thursday  to  pro- 
test against  the  action  of  the  Westminster  Vestrv  in  laving 
asphalte  jiavement.  Colonel  Charles  Colville  occupied  the 
chair,  and  letters  appoving  the  objects  of  the  meeting  and  ex- 
pressing regret  nt  inability  to  attend  were  read,  including  one 
from  Mr.  liurdett  Contts,  .m.p.,  who  believed  that  nsphnlte 
caused  great  suffering  to  horses  and  a  serions  injury  (o  tho 
property  of  horse-owners.  The  chairman  said  that  the  meet- 
ing was  called  to  protest  generally  against  the  use  of  asphalte, 
and,  in  particular,  against  the  policy  of  the  Westminster 
A'estry  in  laying  nsphali**  in  Victoria-street.  The  slippery 
nature  of  asplinlto  made  it  extremely  ilnngcr\>usto  horses,  and 
it  was  also  undesirable  by  reason  of  the  fact  that  dust  blew  off 
it  so  freely.  The  Rev.  L.  S.  Lewis  moved  a  resolution  pro- 
testing against  the  further  laying  of  asphalte  pavements  by 
the  Westminster  Vestry.  This  was  soconded  by  Mr.  Kynn,  a 
cabowncr,  and  after  being  supported  by  Mr.  Candy,  q.c  ,  was 
carried. 


510 


THE    SURVEYOR  AND   MUNICIPAL 


[October  29, 1897. 


Personal. 


Skipton  Urban  District  Council  liave  resolved  to  consult 
Dr.  Hopkinson  as  to  his  terms  for  advising  with  regard  to  the 
introduction  of  tlic  electric  liglit. 

Dr.  Frederick  St.  George  Mivart  has  been  appointed  by 
Mr.  Chaplin  as  a  medical  inspector  of  the  Local  Government 
Board,  in  place  of  the  late  Dr.  P.  W.  Barry. 

Dr.  John  Hopkinson  has  been  appointed  by  the  St.  Helen's 
Corporation  to  act  as  consulting  engineer  in  connection  with 
a  scheme  for  the  adoption  of  electric  tramways. 

Middlesbrough  Corporation  have  decided  to  appoint  Mr, 
Hammond  as  consulting  engineer  in  connection  with  the 
scheme  for  electric  light,  which  is  estimated  to  cost  £25,000. 

At  the  last  montlily  meeting  of  the  Leominster  Rural  Dis- 
trict Council  the  chairman  remarked  that  he  was  sorry  to 
inform  the  council  that  the  surveyor,  Mr.  W.  J.  Davis,  was 
dangerously  ill,  but  he  expressed  the  hope  that  he  would  soon 
recover. 

The  Waterworks  Committee  of  the  Keighley  Town  Council 
recently  decided  to  recommend  that  Mr.  William  Fox  be  re- 
tained to  examine  and  settle  the  plans,  sections  and  estimates, 
to  be  prepared  by  the  borough  engineer,  of  the  proposed 
waterworks. 

In  a  recent  report  to  the  council,  the  Tramway  Coniniittec 
of  the  Liverjiool  Corporation  recommended  the  appointment 
of  Mr.  Charles  William  Mallins  as  traffic  supei-intendent,  at  a 
salai-y  of  £170  per  annum.  Sever.al  rearrangements  in  the 
staff  were  also  suggested. 

<-)u  Saturday  last  the  Metropolitan  Asylums  Board  agreed 
to  pay  Mr.  Edwin  T.  Hall,  the  architect  for  the  new  chief 
office,- a  commission  of  5  per  cent,  upon  the  total  cost  of  the 
works.  It  is  to  be  understood  that  in  no  case  shall  this  com- 
mission exceed  the  sum  of  £2,500. 

Mr.  Frank  Cartwriglit,  a.m.i.c.e.,  the  director  of  public 
works  for  the  island  of  Cyprus,  has  been  instructed  to  prepare 
plans  and  estimates  for  the  construction  of  a  naval  harbour, 
Famagnsta,  and  the  laying  down  of  a  light  railway  to  connect 
this  port  witli  the  towns  of  Nicosia  and  Larnaca. 

At  a  recent  meeting  of  the  Blore  Heath  Rural  District  Coun- 
cil, held  recently,  it  was  unanimously  decided  to  appoint  Mr. 
J.  Alcock  to  the  post  of  surveyor.  In  returning  thanks  to  the 
members  Mr.  Alcock  briefly  expressed  the  hope  that  he  would 
prove  worthy  of  the  honour  which  had  been  conferred  upon 
him. 

Huddersficid  Town  Council  recently  decided  to  advertise 
for  a  borough  surveyor,  at  a  salai'y  of  £.500  per  annum.  They 
were  recommended  by  the  Finance  Committee  to  fix  the  salary 
at  £500  "for  a  commencement,"  but  this  they  declined  to  do, 
and  in  answer  to  a  question,  the  mayor  stated  that  their  deci- 
sion would  not  preclude  any  application  at  a  lower  salarj-. 

At  a  recent  meeting  of  the  Mayfield  Rural  District  Council 
tlie  election  of  a  surveyor  and  inspectf)r  of  nuisances  was 
made.  The  selected  candidates  were  Messrs.  G.  Allcock,  of 
W.aterhouses ;  W.  Shirley,  of  Okcover ;  John  Twemlow,  of 
Stanton  ;  and  J.  (t.  Wlicoldon,  of  Cauldou  Low.  The  voting 
resulted  in  Mr.  Twemlow,  who  was  until  recently  a  member 
of  the  council,  being  elected. 

Four  candidates  for  the  vacant  post  of  surveyor  to  tlie  Lich- 
field Rural  District  Council  presented  themselves  at  a  recent 
meeting  and  were  interviewed  by  tlu)  members.  By  a  largo 
majority,  it  was  resolved  to  .appoint  Mr.  R.  J.  Knapman,  who 
was  until  recently  surveyor  to  the  Pocklington  Rnral  District 
Council.  His  salary  will  commence  at  £1.50  per  annum,  in- 
creasing by  £10  yearly  np  to  £250.  No  expenses  are  allowed 
in  addition  to  the  salary. 

Speaking  of  Mr.  F.  C.  Penrose,  who  held  the  position  of 
surveyor  to  St.  Paul's  Cathedral  for  forty-five  years,  a  London 
evening  paper  Bays  that  he  was  almost  as  familiar  with  the 
architectural  aspect  of  ancient  Athens  as  lie  was  with  the 
structure  bo  long  committed  to  his  care.  His  work  on  the 
Parthenon  was  acknowledged  in  all  countries  to  be  the  highest 
authority  on  the  subject.  His  knowledge  of  the  style  of  the 
Italian  Renaissance  peculiarly  fitted  him  for  the  task  of  con- 
versing Wren's  masterpiece,  whilst,  like  Wren,  he  possesses 
In'gh  mathematical  attainments. 

At  a  meeting  of  the  Royal  University  of  Ireland,  held  in 
Dublin  on  October  the  22nd.,  nnder  the  presidency  of  the 
Manpiis  of  Duft'orin,  Chancellor  of  the  University,  the  degree 
of  Doctor  of  Science,  honoris  causa,  was  conferred  upon  Mr. 
Walter  Ernest  Adoney,  I'. i.e.,  F.c.s.,  in  recognition  of  the 
scientific  vulur-  of  his  original  researches,  more  especially  as 
regards  the  lincteria  chemi.Mtry  of  sewage  anil  otlicr  polluted 
waters.  (Inr  readers  will  remember  that  in  our  issue  of 
October  15th  wo  summarised  nt  consider.ablo  length  a  paper 
entitled  "The  True  Principles  of  Sewage  Purification,"  which 
was  contributed  by  Ml-.  W.  Kaye  I'arry,  m.a.,  at  the  recent 
Sanitary  Institute  Congress  at  Leeds,  and  in  which  an  account 
was  given  of  Mr.  Adenoy's  researches. 

The  regret  with  which  the  members  of  the  Woodford  Urban 
District  Council   received  the  resignation  of  their  surTeyor, 


Mr.  C.  Mathow,  will,  we  are  quite  sure,  says  Tlie  Woodford 
Times,  be  echoed  by  all  who  have  the  pleasure  of  that  gentle- 
man's acquaintance.  In  Mr.  Matlicw  the  parish  has  lost  a 
good  servant,  a  man  whose  ability,  integrity  and  urbanity  has 
secured  him  the  general  resjiect  of  the  inhabitants.  More 
fortunate  than  his  masters,  he  appears  to  have  succeeded  in 
pleasing  everybody.  We  have  never  heard  a  word  breathed 
against  liim  amidst  the  keenest  controversy,  and  therefore  we 
are  safe  in  assuming  that  he  will  leave  Woodford  with  hearty 
wishes  that  he  may  be  happy  and  successful  in  his  new  sphere 
of  labour.  Mr.  Mathew,  as  mentioned  in  our  last  issue,  has 
already  commenced  his  new  duties  under  tlie  Rj'de  Corpora- 
tion. 

At  a  recent  meeting  of  the  Cowes  (Isle  of  Wight)  Urban 
District  Council,  the  surveyor,  Mr.  Nelson  P.  Dennis,  in  thank- 
ing the  members  for  their  kind  remarks  in  regard  to  his 
past  woi'k,  said  he  was  personally  of  opinion  that  it  was  the 
duty  of  every  person  who  held  a  public  appointment  to  devote 
the  whole  of  his  time  and  consideration  to  the  authority  tmder 
whom  he  acted.  By  doing  that  he  must,  in  some  measure 
perhaps,  come  across  the  bows  or  tread  upon  the  toes  of  some 
individuals ;  but,  though  he  (the  speakex-)  had  performed  his 
duty,  he  thought,  to  the  council's  satisfaction,  it  was  a  pleasing 
fact  to  liim  that  the  builders  in  the  town,  and  the  gentlemen 
who  very  often  wished  to  see  the  back  of  the  surveyor,  had 
told  him  they  regretted  he  was  leaving  Cowes.  He  had  just 
mentioned  this  to  show  tliat  he  had  endeavoured  to  discharge 
his  duties  faithfully  and  without  fear  or  favour  between  man 
and  man. 

At  the  close  of  the  business  of  a  recent  meeting  of  the 
Rnshden  Urban  District  Council  the  chairman,  after  person- 
ally complimenting  the  surveyor,  Mr.  W.  Pare,  on  the  thorough 
and  methodical  manner  In  which  he  had  always  carried  out 
the  duties  of  his  late  position,  said  that  he  had  great  plea- 
.sure  In  presenting  him,  on  behalf  of  the  members  of  tiie 
council,  with  a  gold  chain  and  an  address  conveying  an  ex- 
pression of  their  esteem  for  liini.  The  address  stated  that 
the  council  recognised,  and  wished  to  place  on  record,  their 
appreciation  of  his  untiring  energy  and  loyal  devotion  to 
work,  and,  whilst  regretting  his  departure  from  the  town, 
congratulated  him  on  his  new  ajipointment  at  West  Bridg- 
f ord  ;  and,  further,  wished  him  a  future  career  of  pi'osperity 
and  success.  Several  members  having  also  testified  to  the 
ability  and  ze.al  with  which  he  had  served  the  council,  Mr. 
Pare  responded  in  a  suitable  speech,  and  the  proceedings 
ended. 

The  Art  Gallery  Committee  of  the  Bury  Corporation,  at  a 
recent  meeting,  received  the  report  of  the  assessor,  Mr.  R. 
Knill  Freeman,  f.r.i.b.a.,  of  Bolton,  on  the  twenty-two  sets  of 
plans  sent  In  for  competition  for  the  new  art  gallery  and  free 
library  which  It  is  proposed  to  erect  in  Moss-lane.  The 
assessor  reported  favourably  upon  the  following  seven  : 
"  Mezzotint,"  submitted  by  Messrs,  Woodhouse  &  Willoughby, 
Manchester ;  "  Octagon,"  Messrs.  Cheers  &  Smith,  Blackburn  ; 
"Plan,"  Mr.  Jolin  Johnson,  London;  "Diadem,"  Messrs. 
Gibson  &  Russell,  London ;  "  Star  in  a  Circle,"  Mr.  F.  J. 
Parkinson,  Blackburn;  "  Simuel,"  Messrs.  Maxwell  &  Tuke, 
Manchester;  and  "Ballon  d'Essal,"  Messrs.  J.  D.  &  S. 'J. 
Mould,  Bni'y  and  Manchester.  Mr.  Freeman,  further,  recom- 
mended that  the  three  premlnms  be  awarded  as  follows  :  the 
first  to  "  Mezzotint,"  the  .second  to  "  Octagon,"  and  the  third 
to  "  Plan."  It  was  decided  to  hold  a  meeting  at  a  later  date, 
to  decide  which  of  the  premlated  designs  shonld  be  recom- 
mended to  the  town  ceuncil  for  adoption. 

The  competition  for  the  proposed  technical  school  at  Bootle 
has  just  been  decided.  The  town  council  received  twenty-two 
sets  of  plans  and  designs  for  the  buildings,  the  estimated  out- 
lay being  £1 6,000,  and  called  in  as  assessor  Mr.  W.  E.  Wlllink, 
A.K.i.n.A.,  of  Castle-street,  Liverpool.  Acting  upon  his  advice, 
they  resolved,  on  the  recommendation  of  the  Free  Library 
and  Museum  Committee,  to  divide  the  first  and  second  pre- 
miums, together  amounting  to  80  guineas,  between  Messrs. 
Best  &  Gallon,  of  Prince's  Mansions,  Victoria-street,  West- 
minster, and  Messrs.  Woodhouse  &  Willoughby,  100  King- 
street,  Manchester,  and  to  award  tlie  third  ]>remium,  of  20 
guineas,  to  Mr.  A.. I,  Rowley,  of  High-street,  Oxford.  Although 
the  merits  of"  the  first  two  designs  were  obviously  so  evenly 
balanced  that  the  asses.sor  could  not  see  Ills  way  to  place  either 
distinctly  first,  Mr.  Wlllink  advised  that  the  plans  of  Messrs. 
Best  &  Gallon  wore  "  better  adapted  to  meet  the  requirements 
of  the  school,"  and  this  view  being  adopted  by  the  town  coun- 
cil, that  firm  ha^'c  accordingly  been  appointed  as  architects 
for  the  building. 

On  Friday,  before  the  Architectural  A.ssoclatlon,  Mr.  Edwin 
O.  Sachs  rend  a  paper  on  "  Lessons  from  the  P.arls  Charity 
Bazaar  Fire."  After  introducing  his  subject,  Mr.  Sachs  re- 
ferred to  the  situation  of  the  bazaar,  ])l;in  and  construction 
of  the  building,  equipment  of  the  stalls,  origin  of  the  fire, 
progress  of  the  conflagration,  features  of  the  jianlc,  and  how 
and  where  lives  were  lost.  He  then  went  on  to  speak  about 
fire  prevention  of  to-day,  detailing  the  preventive  measures 
which  should  be  adopted  at  all  fleml-public  and  private  enter- 
tainments.    He  next  pointed  out  the  danger  arising  from  the 
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nee  of  flimsy  materials  and  decorations  for  tempornry  build- 
ings, and  expressed  the  opinion  tliat  the  less  temporary 
stractnres  are  encouraged  the  better,  no  matter  wliai  their 
character  or  purpose.  After  referriuf;  to  the  responsibility 
of  the  architoei  and  the  duties  of  the  general  public  in  this 
matter,  lie  said  that  "  architects  and  public  0)>inion  will  have 
to  be  supported  by  fuither  le^'islation,  {fivlng  the  necessary 
powers  to  those  in  authority  to  intervene  where  necessary, 
and  laying  down  the  principles  that  have  to  be  followed  ;  and 
with  now  legislation,  we  should  also  remenilier  that  we  shall 
require  more  oftieials,  who  will  in  every  way  bo  cajMiblo  of 
carrying  oat  its  administration  an<l  the  execution  of  any 
specitii'  code  with  tact,  knowledge  and  sounil  common  sonse. 
Legislation  on  building  matters  always  requires  a  certain 
power  of  discretion  for  the  officials.  We  do  not  want  the 
red'tajx?  automaton  so  conspicuous  irt  some  of  the  Conti- 
nental countries."  lie  concluded  by  advocating  the  forma- 
tion of  a  British  Fire  Protection  Committee,  consisting  of 
representatives  of  various  classes  and  jirofession. 


THE  SURVEYORS'  INSTITUTION. 


STREET  LIGHTING  BY  INCANDESCENT  GAS. 

AN  .■VXTI-VlHR.A.TKlX  Sl'KlNO. 

It  is  no  new  information  to  our 
readers  to  be  tuld  that  the  only  ob- 
stacle to  the  adoption  of  incandescent 
gas  lighting  for  streets  has  been  the 
effect  of  viliratioH  on  the  mantles. 
They  will  bo  inlerejited  to  hear  of  an 
anti-vibration  spring,  which  has  been 
invtiuteil  and  patented  by  llr.  R.  M. 
(iloyne,  borough  engineer  of  East- 
bourne. The  spring  is  entirely  sepa- 
rate from  incandescent  burners,  even 
when  fixed,  and  the  iuloption  of  this 
[iriiiciple  tends  to  counteract  vibra- 
tion, which  does  not  originate  in  the 
burners,  but  either  in  the  service 
pi])e  suppljing  the  gas  to  the  lamp 
or  in  the  lamp  column  itself.  The 
method  of  fixing  is  as  follows :  Remove 
the  wedges  inserted  between  the 
head  of  the  lamp  column  and  the  service  pipe,  leaving  the 
latter  entirely  free  from  coni.ict  with  the  former;  take  off 
the  burner  and  slip  the  spring  over  the  end  of  the  service 
pipe  on  to  the  ring  of  the  lantern  carriage,  so  that  the  notches 
in  the  bottom  plate  fit  the  ribs.  Replac3  the  burner,  put 
just  suflicient  pressure  on  the  spring  to  lake  the  weight  of 
the  service  pipe  and  attachment,  and,  if  necessary  tighten  up 
the  set-screw. 

Reports  from  Eastbourne,  whore  it  is  in  use  in  situations 
where  formerly,  owing  to  the  excessive  cost  of  mantle 
renewals,  the  incandescent  system  hail  to  be  taken  out, 
prove  that  it  is  most  effectual,  and  details  of  two  instances 
may  bo  given  in  support  of  this  statement.  In  lamp  Xo.  il.'j 
incandescent  burners  were  fitted  without  spring  and  tried 
for  fourteen  weeks,  during  which  time  thirteen  mantles  were 
used.  The  old  burners  were  then  relixed.  A  fresh  trial  was 
made  with  the  spring,  and  after  being  in  use  eleven  weeks  to 
date  not  one  new  mantle  had  been  required.  Lamp  241 
had  incandescent  burners  fitted  without  the  spring,  and  during 
the  four  weeks  and  three  days  they  were  tried  six  mantles 
were  used.  After  introducing  the  spring  there  was  only  one 
mantle  renewal  in  a  porioti  extending  over  forty  weeks  and 
four  days.  We  understand  that  single  springs  can  be  supplied 
at  4>3.  ejich,  so  that  it  is  not  only  durable  and  effective,  but 
cheap.  As  it  is  outside  the  lantern  altogether,  there  is  no 
danger  of  its  elasticity  being  destroyed  by  heat,  nor  does  it 
form  any  obstruction  to  cleaning,  as  is  the  case  with  springs 
placed  inside. 

In  reply  to  a  query  from  Mr.  Gloyne  as  to  tlie  results  of 
fixing  his  springs  in  Tavistock-stroet,  the  Incandescent  Gas 
Lighting  Coriijiaiiy  wrote  as  fnllows,  about  a  month  ago:  "It 
was  found  in  Tavistock-street  that  the  retu'wal  of  mantles 
amounted  to  six  in  one  montli  without  yom-  spring,  and  when 
your  springwnsintroduceil  two  mantlesoiily  required  renewing 
during  I  lie  same  jimiod.  In  Surrey-street  eight  wore  used  with- 
out your  springs  and  three  wnth  the  spring  over  the  same  period. 
This  goes  to  show  that  if  the  spring  were  properly  suspended 
the  arrangement  would  prove  eminently  suitable." 


The  Mersey  Dock  Extension  Scheme.— .\t  a  meeting  of 

the  Mersey  Docks  anil  Harbour  Hoard,  last  we<lr,  the  gigantic 
dock  extension  scheme  submitted  the  week  before  ami  sum- 
marised in  The  Sukvkvou  .vNn  MnNicir.vi,  .vxi>  Cotxiv  Kxoi- 
NEER  of  last  wcM3k,  was  unanimously  adopted.  Tho  Bchemo 
involves  an  ex])enditun' of  i;;<,;JlC,0Otl,  while  ihi'  com]ilelion 
of  works  already  in  progress  will  bring  up  the  total  to 
£4,443,tX)0.  The  mayor  of  Hirkenhe.ad  wrote  snggesting  that 
some  of  the  outlay  would  be  judiciously  utilis<>(l  in  the  further 
development  of  the  Uirkenhoad  estate.  'J'he  chairman  said 
that  a  great  deal  had  already  been  done.  They  I'ouiul  it  use- 
less to  jittrnipt  lo  I'ttrce  traile  to  Hirkenhead.  The  moment 
iirms  said  they  wished  to  use  Uirkenhoad  docks  they  would 
take  Iho  matter  into  consideration.  Ucsidee,  their  duty  was 
not  to  benefit  any  particular  locality,  but  to  do  the  best  they 
coDld  for  the  port  as  a  whole. 


NfXT  Mkktiso. 
Tho  first  ordinary  gem-ral  meeting  of  tho  session  1S97-98 
will  bo  held  at  the  temporary  oHices,  Savoy -street,  Vii-toria- 
embankment,  W.C,  on  Monday,  November  8th,  when  tho 
president,  Mr.  Christopher  <>akli.y,  will  ileliver  nn  oijening 
address.     Tho  chair  will  bo  taken  at  8  o'clock. 

Stdiients'  Pkei.ihikarv  Examinatio.n. 
The  stndents'  preliminary  examination  will  Ih>  held  on  tho 
19tli  and  20th  January  next.  Casdiihites  from  tlio  counties 
of  Lancashire,  Cheshire,  Vorkshire,  Unrharn,  Cumlwrland, 
.  Woatmorolund  and  Nort  humborland  will  be  ex^iniinetl  at 
Manchester.  Candidates  from  other  cuuntieg  in  England  and 
Wales  will  be  OMiiniond  in  London.  Irish  caodiihit^'s  will  be 
examined  in  Dublin. 

SpECUlI,    CiRIiriCATR    KXAMI.SATlONj  1898 
(rORUCMItiUl). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proposed 
to  be  held  nn  Tuesday,  Vf  eilnesday  and  Thnrsd.ty.  the  14tli,  15th 
and  16th  of  .lune  next.  Particulars  of  these  exaininations 
can  be  obtained  from  the  secretary. 

Jl'.vtOK  .Mektincs. 

The  first  of  four  meetings  of  examinees  and  students, 
anthorised  (subject  to  ccrt.ain  conditions)  by  the  conncil  to 
be  held  during  tho  present  session,  wijl  take  |ilaco  in  the 
lecture  hall  of  the  Institution  on  Monday,  the 29th  November 
next.     The  chair  will  be  taken  at  7  o'clock. 


INSTITUTION  OF  CIVIL  ENGINEERS. 


Next  Meeti.no. 

The  next  ordinary  meeting  of  the  Institution  will  be  held 
on  November  2nd,  when  a  short  address  will  be  delivered  by 
Sir  John  Wolfo  Uarry,  k.c.b.,  i,i..d.,  f.u.s.,  the  president,  and 
the  presentation  of  the  medals  and  jirizes  awarded  by  the 
conncil.  A  rece])tion  by  the  president  will  take  place  in  the 
1    library  after  the  meeting. 

At  subsequent  meetings  the  following  papers  will  bo  read 
and  discussed  :  "  The  Manchester  Ship  Canal  "  (four  papers), 
by  Sir  E.  Leader  William,  Mr.  WhatleyKliot  and  Mr.  W.  <>.  E. 
Meade-King;  and  the  "'Central  Station  Electrical  Coal- 
mining Plant  in  ]*ennsylvania,"  by  Mr.  W.  S.  tit.  si- y. 


ASSOCIATION  OF  MUNICIPAL  CORPORATIONS. 


The  autumn  general  meeting  of  this  association  was  held 
on  Friday  last,  at  the  Westminster  Palace  Hotel,  Sir. \.  Rollit, 
M.P.,  the  president,  occupying  tho  chair.  Keprcsentaiives 
were  present  from  various  large  towns  in  England  and  Ireland. 
They  included  the  lord  mayor  of  Dublin,  the  lonl  mavor  of 
Liverpool,  the  lord  m.ayor  of  York,  Sir  \V.  11.  Hailcv  (deputy 
mayor  of  Salford),  the  inayora  of  Uldhain,  Cardiff,  Burnley, 
Bedford,  Nelson,  Southampton,  Ecclo.9,  Swansea,  Ossett, 
Crewe.  Warrington,  Walsall,  Wakefield,  Reading,  Flint,  Stoke- 
on-Trent,  Southport,  Bolton,  Plymouth,  Wodnesbury,  Col- 
1  Chester,  Cheltenham,  Preston,  Wigan,  Rochdale,  Barrow-in- 
i  Furness,  Colno,  Ueywood,  Darwcn,  Exeter,  Cork,  Stalybridge, 
j  Wisbech,  Devonport,  Bl.ackpool,  Stockton-on-Tees,  Morloy, 
Coventry,  Carlisle,  Colchester,  Limgton,  Dunstable,  Stocki>ort, 
Rochester,  Luton,  lic.  A  large  nnmber  of  town  clerks,  alder- 
men and  councillors  were  also  present.  , 

The  following  resolution,  moved  by  the  deputy  town  clerk 
of  Nottingham,  and  seconded  by  the  town  clerk  of  Dover, 
was  carried:  "That  it  is  advisable  that  the  local  nnlhority 
under  the  Housing  of  tho  Working  Classes  Act,  ISOt',  should 
have  a  right  of  appeal  in  proceedings  under  sec.  32  of  the 
Act  in  which  the  justices  decline  to  make  a  closing  order, 
similar  to  the  right  of  appeal  by  the  owner  of  proiwrty  against 
an  order  of  the  justices.  That  the  law  committee  be  in- 
structed to  Lake  steps  to  obtain  an  amendment  of  the  Act  on 
this  point."  A  representative  from  Middlesbrough  called  at- 
tention to  tho  desirability  of  taking  steps  to  obtain  Iho  nccea- 
sary  powers  to  enable  corporations  to  insure  their  borough 
against  fire,  and  moved  a  resolution  thereon.  Tho  voting, 
however,  resulted  in  it  being  rejected,  as  wiu"  another  resoln- 
tioii  suggesting  that  the  association  should  urge  upon  the 
Government  the  expediency  of  taking  stegu  to  provide  for  tho 
rating  of  land  in  bormrghs  upon  its  value. 


Perth. — After  carefully  considering  the  proposals  of  two 
private  companies  to  introduce  the  electric  light  into  tho  city, 
the  council  at  a  recent  meeting  decided  to  discuss,  at  nn 
early  daU',  the  advisability  of  applying  for  a  provisional  order 
themselves. 

Superannuation.— Tho  conferenoo  convened  by  tho  Mnni- 

cipal  uiliiirs'  Assniation,  will  hold  nn  adjourned  ineclingiu 
London,  on  Thursday.  November  Ith,  lo  onsidcr  what  nclloii 
it  will  lake  with  regard  lo  re-introducing  a  .Superaiiiination 
Bill  in  the  next  session  of  Parliament.  Mr.  C.  J.  F.  I'antell, 
33  Paulct-roud,  (■ambcrwcll,  London,  S.E.,  i^  tho  secretary  to 
the  conforencu. 
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APPOINTMENTS  VACANT. 

Surveyor's  Assistant.  —  November  1st.  —  Pontj'pridd 
Urban  District  Council.  £i  lOs.— Mr.  Henry  L.  Grorer, 
clerk  to  the  council. 

Steam  Roller  Driver. — November  2nd. — Bucklow  Rural 
District  Council.  3Us. — Mr.  Burgeas,  surveyor  to  the  council, 
Tabley,  Knutsford. 

Highway  Surveyor. — November  2nd. — Truro  Rural  Dis- 
trict Council.  £145. — Mr.  Fras.  Truacott,  clerk  to  the  council. 

Assistant  Sanitary  Inspector. — November  2nd. — Eastern 
District  Committee  of  the  Perthshire  County  Council.  £75, 
with  an  allowance  of  £35  for  travelling  expenses. — Mr.  J. 
Henry  Anderaon,  district  clerk,  Blairgowrie. 

Sewage  Works  Manager. — November  3rd. — Salford  Cor- 
poration.    £200. — Mr.  Samuel  Brown,  town  clerk. 

SrETEYOR,  Inspector  op  NnisANCES  and  Water  Engineer. 
— November  4th. — Cowes  Urban  District  Council.  £150. — 
Mr.  H.  C.  Damant,  clerk  to  the  council. 

Clerk  op  Work.s. — November  5th. — Wallingford  Rural 
District  Council.  £3.— Mr.  George  F.  Slade,  clerk  to  the 
council. 

Inspector  ok  Weights  and  Measures. — November  6th. 
— Isle  of  Wight  County  Council.  £80,  with  an  allowance  of 
£20  for  travelling  expenses. — Mr.  William  H.  Wooldridge, 
county  clerk,  20  Holyrood-street,  Newport. 

Road  Foreman.— November  13th. — Corporation  of  Eaat- 
bonme.  £2  23.  —  Mr.  R.  M.  Gloyne,  a.m.i.c.e.,  borough 
engineer. 


COMPETITIONS. 

SHfit^lELD.—- October  30th.— Centre  standards  and  side  posts  for  use 
in,  connection  with  the  proposed  electric  tramways.  £10  10b. — The  City 
Surveyor. 

UxBEiDQE.— Octoljer  30th.— Combined  or  separate  schemes  for  the 
drainage  of  Eastcote  and  North^ood,  for  the  rural  district  council. 
£1B  and  £26.— Mr.  C.  Woodbridge,  38  High-street,  UsbridKe. 

EoiNBuaaH. — November  20th. — Schenaee  for  the  heating  and  ventila- 
tion of  the  new  city  hospital  for  infectioua  diseases  at  Colinton  Mains. 
—The  City  Superintendent  of  Works,  Public  Works  Office,  EdinburjiCh. 

Wells.— November  30th.— Large  pubUc  hall  over  the  present  post 
office,  market  house  and  fire  engine  house.  £25,  £15  and  £10.— Mr. 
Regd.  L.  Foster,  town  clerk. 

Cardiff. — December  4th. — New  town  hall,  law  courts,  &c.  £500, 
£300  and  £200,— Mr.  W.  Harpur,  m.i.c.e.,  borough  engineer, 

Nottingham. — December  15th. — Designs  for  laying-out  and  planting 
a  new  cemetery  at  Basford.  £100  and  £50.— Sir  Samuel  G.  Johnson, 
town  clerk. 

NoTTiifQ  HAM  .—December  15th.— Designs  for  the  lodges,  chapels, 
crematorium,  Ac,  at  the  new  cemetery  at  Basford.  £100  and  £60. — Sir 
Samuel  G.  Johnson,  town  clerk. 

Menai  Bridge.- December  16th.— Designs  for  a  new  landing  pier 
for  passengers  and  cargo  boats,  cost  not  to  exceed  £3,000.  £40. — Mr. 
Thos.  Hughes,  clerk  to  the  council. 

BooTLB. — December  31st.— Central  tire  station  to  be  erected  in  Strand- 
road,  at  a  cost  not  exceeding  £15,000.  £62  10s.  and  £26  68.— Mr,  J.  A. 
Crowther,  borough  engineer. 


MUNICIPAL  CONTRACTS  OPEN. 

SwiKTOH.— October  30th.— Repair  and  widening  of  the  main  entrance 
to  Victoria  Park,  for  the  urban  district  council.— Mr.  H.  Entwistle,  sur- 
veyor. 

Basiwostoke.- October  30th.^  Widening  of  Victoria  •  street.—  Mr. 
George  Fitton,  borough  surveyor. 

St.  AwNEti-oN-SEA.— October  30th.— Drainage  works,  for  the  urban 
district  council.— Mr.  Henry  Bancroft,  88  Mosley-street,  Manchester. 

MouwTAiif  Ash.— November  1st.— Road  works,  Ac,  in  connection 
with  the  layingoat  of  Victoria  pleasure  grounds,  for  the  urban  district 
council. — Mr.  John  WiUiams,  surveyor. 

Mahorhamilton  (Ireland).— November  lat.  — Repairs  at  the  court 
house. — Mr.  E,  O'N.  Clarke,  county  surveyor,  Carriok-on-Shannon, 

Shoeeditch. — November  2nd. — Additional  engines,  generators,  &c., 
for  the  vestry.— Messrs.  Kincaid,  Waller  A  Manville,  29  Great  George- 
street,  Westminster,  London,  S.W, 

Beaintbee.— November  2nd.— Limestone  kerbing,  setts,  channelling 
and  Victoria  stone  paving,  for  the  urban  district  council. — Mr.  H.  H. 
Nankivell,  survej'or. 

Beentpord.— November  2nd.— Tar-paving  works  in  Ealing-road,  for 
the  urban  district  council.— Mr.  Nowell  Pan*,  surveyor  to  the  council. 

Cakshaltoit.— November  2nd.— Making-up  of  Alma-road,  for  the 
urban  district  council. — Mr.  William  Willis  Gale,  a.m.i.c.e.,  surveyor  to 
the  council. 

TorrBKHAM,  —  November  2nd.— Tar-paving,  drainage  and  other 
works,  for  the  urban  district  council.- Mr.  P.  E.  Murphy,  engineer  to 
the  council. 

Llahdaff.— November  3rd.— Six  cast-iron  ventilating  shafts  for  the 
sewers  at  Llanishen,  for  the  rural  district  council. — Mr.  W.  Fraaer, 
engineer  to  the  council,  17  Queen's  Chambers,  Cardiff. 

Hull.— November  3rd.— Additions  and  alterations  to  the  adminis- 
trative block  of  the  city  asylum. — Mr.  A.  E.  White,  city  engineer. 

Castlefoed. —  November  4th.  —  Alterations  to  the  market  front, 
Carlton-atreet,  for  the  urban  district  council.— Mr.  H.  H.  Broadbent, 
clerk  to  the  council. 

Sbdgefield. —November  4th.— Sewage  works  for  the  rural  district 
council.— Mr.  William  Snowdon,  sur^'eyor  to  the  council. 

WouTLET.— November  4th.  —  Additions  to  the  laundry  at  the  In- 
fectious diseases  hospital  at  Grenoside,  for  the  rural  diHtrict  council. — 
Mr.  WilUam  Dransfleld,  clerk  to  the  council,  Penistone,  Sheffield. 

LiMEEicK.— November  5th.— Tiling  works  at  the  free  librarj-,— Mr. 
W.  K.  Corbett,  city  surveyor. 

Hull.— November  5th. — 6-in.  and  12-in.  granite  or  whinatone  kerb. 
—Mr.  A.  E.  White,  city  engineer. 

Hull.— November  6th.— Electrical  equipment  of  the  tramwaye.^ 
Mr.  A.  E.  White,  city  engineer. 

Bishops  St ortfokd.— November  6th.— Broken  granite  and  granite 
clups,  for  the  urban  district  council.— Mr,  William  Qee,  clerk. 


Teddingtok.— November  6th.— Blue  Guemgey  granite,  for  the  urban 
district  council. — Mr.  M.  Hainsworth,  surveyor  to  the  council. 

Birmingham.— November  6th.— Cottages  and  stabling  at  Edward's- 
street,  Balsall  Heath.— Mr.  John  Price,  city  surveyor. 

ToNG. — November  8th. — Various  sewers,  for  the  urban  district  council- 
— Mr.  John  Dufton,  clerk  to  the  council. 

Jakrow.  —  November  8th.  —  Floating  pontoon. —  Mr.  J.  Fetree, 
borough  surveyor. 

Briqhousb. — November  8th. ^Sewering  works  in  Victoria- street. — 
Mr.  Emerson  Brooke,  borough  surveyor. 

HoEWflET. — November  9th. — Sewering,  levelling,  paving,  metalling, 
channelling  and  making-up  works  in  Inderwick-road,  for  the  urban 
district  council. — Mr.  E.  J.  Lovegrove,  engineer  to  the  council. 

Sheffield.— November  9th. — Stables,  &c. — Mr.  Charles  F.  Wike 
city  surveyor. 

Bangor.- November  9th.— Concrete  reservoir  at  Twrgwyn.— Mr, 
John  Gill,  A.M.I.C.E.,  borough  surveyor. 

Birkenhead.- November  10th.— Sewering,  kerbing  and  levelling 
works  in  Hillside-road.-Mr.  Charles  Brownridge,  a.m.i.c.e.,  borough 
engineer  and  surve3'or. 

Ebdington. — November  10th. — Sewerage  works,  for  the  urban  dis- 
trict council. — Mr.  Herbert  H.  Humphries,  engineer  and  surveyor  to  the 
council. 

Southboeough.— November  11th.— Works  of  laying  gas  mains,  for 
the  urban  district  council.— Mr.  Corbet  Woodall,  Palace  Chambers, 
Bridge -street,  Westminster,  London,  S.W. 

SouTHBOEOUQH. — November  11th.— Extcnsion  of  water  mains  in  High 
Broom,  for  the  urban  district  council. — Mr.  Philip  Hanmer,  clerk. 

Poplar.— November  11th. —  Works  at  the  baths  and  wash-housea. 
East  India  Dock-road,  for  the  vestry.— Messrs.  Clarkson,  architects,  136 
High-street,  Poplar,  E. 

Southboeough. — November  11th.— Meter  and  governor  house  at  the 
new  gasworks  on  the  Liptraps  Park  estate,  High  Brooms,  for  the 
urban  district  council.- Mr.  Philip  Hanmer,  clerk. 

Hoenbey.— November  15th.— Central  free  library,  for  the  urban  dis- 
trict council.— Mr.  E.  J.  Lovegrove,  sui-veyor  to  the  council. 

Plymouth.- November  15th.— Erection  of  the  poultry,  fruit,  Tege- 
table  and  fish  market.— Mr.  J.  H.  Ellis,  town  clerk. 

Batley.— November  loth.— Supply  of  flagstones,  setts,  pavors,  kerbs, 
sanitary  tubes,  cement  and  broken  granite. — Mr.  O.  J.  Kirby,  borough ' 
sur\'e3'or. 

Lttham. — November  16th. — Sewerage  works,  for  the  urban  district 
council.— Mr.  Henry  Bancroft,  engineer,  88  Mosley-street,  Manchester, 

Hkywood.- November  16th.— Coke  elevator,  br«aker,  &c.— Mr.  J.  H. 
Baldwick,  town  clerk. 

BuKNLET.— November  1 7th, —Electrical  cables.- Mr.  W.  R.  Wright, 
borough  electrical  engineer. 

Birkenhead. —  November  23rd.— One  steel  boiler  for  the  ferry 
steamer. — Mr.  Alfred  Gill,  town  clerk. 


TENDERS. 

•Accepted, 
ABERDEEN.— For  a  monmnent  at  Dathie  Park.— Mr.  John  Rust,  city 
architect : — 

Joues,  Wright  4  Sons,  Aberdeen £789 

W.  Gurstin  &  Sons,  London  and  Aberdeen     700 

A.  Macdonald  &  Co.,  Limited,  Aberdeen          668 

Smith  A  Taylor,  Aberdeen 489 

J.  Macintosh,               489 

A.Brown,                     „        -125 

A.Taylor,*                   „        415 

AXBRIDGE.  —  For  supplying  cast-iron  pipes,  for  the  rural  district 
council.— Mr.  A.  Powell,  a.m.i.c.e.,  engineer,  3  Unity-street,  College- 
green,  Bristol ; — 

Batley  Ironworks,  Durham        £5,946 

B.  Maclaren  &  Co.,  Glasgow      6,388 

Rowell,  Stuart,  Kelman&  Co.,  London        6,204 

Pillgweully  Foundry,  Newport,  Mon.-- 5,357 

T.  Spittle,  Limited,  Newport,  Mon 5,113 

Macfarlane,  Strang i  Co.,  Glasgow 5,009 

Cochrane  i  Co.,  Dudley 4.923 

K.  MacErv-an  &  Co.,  Glasgow 4,898 

J.  4  S.  Roberts,  West  BromwiCh         4,834 

J.  B.  HoUom  &  Co.,  London       4,665 

R.  D.  Wood  &  Co.,  London*        4,681 

R.  W.  Blackwell,  London per  ton  £5   9s. 


BERMONDSEY.— For  galvanised-iron  pails  for  the  collection  of  dust 
and  ashes,  for  the  vestry.— Mr,  Frederick  Ryall,  vestry  clerk  :— 

£ 

Hollom  i  Co perdoz,    1 

Jukes,  Coulson  &  Co ,,  1 

P.  Round        1 

Skelton&Co each 

Rhodes  &  Sons  >, 

GibbiCc* 


d. 
6 

g 

3 
1 

104 

10 


BROWNHILLS.— For  works  of  levelling,  paving,  kerbing  and  channel- 
ling in  New-road,  ShetBeld,  for  the  urban  district  council.— Mr,  J.  H. 
Shaw,  surveyor  :— 

G.  Law,  Kidderminster      £043 

Curral,  Lewis  &.  Martin,  Birmingham 637 

H.  Holloway,  Wolverhampton* 


030 


CARDIFF.  — For  additions  to  the  Canton  police  station,  Cowbridga- 
road.— Mr.  W.  Harpur,  a.m.i.c.e.,  borough  engineer  ;— 


W.  Thomas  &  Co.,  Cardiff 

Cox  &  Bards,  Cardiff        

Knox  4  Wells,  Cardiff      

W.  Symonds  &  Co.,  Cardiff 
Cadwalladcr  &  Hockridge,  Cardiff 
Handford  &  Elsworthy,  Cardiff  .. 
J.  Allan,  Cardiff* 


£2,413 
2,344 
2,223 
2,202 
2,113 
2,096 
1,962 


CARLISLE.— For  various  electric  lighting  plant.— Mr.  Henry  C.  Marks, 

city  surveyor : —  ^  .    .     , 

Contract  No.  1.— Boilers.— Oldham  Boiler  Works  Company,  Limited, 

Oldham,  £1,600.' 
Contract  No.  2.— Engines  and  dynamos.— Siemens  Brothers  4  Oo., 

Limited,  London  (WiUans*  engines),  £8,391.* 
Contract  No.  3.— Storage  batteries.— Chloride  Electrical  Storage  Com- 

])any.  Limited,  Manchester,  £090.* 
Contract  No.  4.— Switchboard  and  motor  d.Tnamoe.— Electrical  Con- 

structiou  Company,  Limited,  Wolverhampton,  £l,:ll».* 
Contract  No.  6.— Arc  lamps.— Crompton  4  Co.,  Limited,  London,  £203.* 
Contract  No.  6.—Main8.— Calender's  Cable  and  Construction  Company, 

Limited,  London,  £3,767,* 


i 
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GUILDFORD.— Kor  blue  GuBrDsey  granilo.— Mr.  U.  G.  Itosou,  l^orough 
fiurvcyor : — 

Per  Too. 
•.  d. 

17  0 
M    S' 

18  1 
IS  10 
U  11 


S.  Triekelt  i  Sons.GrcttlNoilhern  Railway  Gop^.ti  Depot,  N.., 

.1.  Mowlera  &  Co.,  AVestijjin8tt»r,  S.W.         ...         

W.  Grifiiths,  BishopsiRatpstrcet  Witboiit,  F 
A.  K.  ManucUe,  101  Lca'lenball'biroet,  £.  C 
G.  LeMaiii-c,  Alderncy* 


WALLINGFORD.— Kor  sewtrase  work^,  lor  Ihc  rurAl  duirict  council 
—Mr.  G.  K.  glade,  clerk  :  — 


LUrON.— For  forming,  raotalliug.  i)«viufr"«ncl  other  works  in  Baker- 

street.- The  Borough  Surveyor  — 
H.  Williams,  Harpenden    ..  *-''"■•• 

T.  Free  &  Sons.  Wimblodou*  ;■  i:; 


4- 

FOR    RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7^  OLD  QUEEN  STREET,    ^ 

WESTMINSTER.  LONDOM. 

RaxA   YORK. 


B.  Cooke  4  Co.,  We.^tminsler,  S.W 

M.  S.  KmsriTifham,  EnBeld,  Middlesex      ... 
Saunders  \  Co.,  Uouroemouth  and  Sauthanipton 
G.Bell.  ToUfiiham,  .N.    ...        

C.  Ford,  Hiirlesdcri,  X.W. 
H.  Hill,  Maidenhead' 

G.  La\s-.  Kiiideimiiipler  ... 


0,011 
6,73J 
i,»S.1 
.'.,"10 
i.T«:i 

l.StfO 


LUTON.— For  main  drainase  works.— Mr.  A.  J.  L.  Evans, 

borougb  on- 

pineev:— 

Contmct 

Contract 

No.l. 

No.  2. 

27. 

K.  Barlow,  Rothwell,  Kettering        ir20,018 

£1,1S3 

Bentley  A  Loch,  Leicester      ...                                      L'3,23l) 

1,191 

W.  NeavB  &  Son,  I'afliiiiglou,  W.                                    21,185 

1,3!X 

B.  Cooke  Jt  Co.,  Westminster,  S.W.                                 i2,802 

1,50«  „ 

1. 

.      J.  Jackson,  I'lnistow,  K.                                                     1«,9«8 

1,4W) 

C.  Ford,  Harlesden,  N.W.                                                 21,531 

1,302 

1. 

J.  H.  Vickers,  Nottingham    iifsm 

1,7«0 

.1.  Dickson,  St.  Albans 21,315 

1,51'i 

I'edretle  fc  Co.,  Finsburv  Park,  N.                                23,172 

1,733 

2. 

G.  Osorton,  Westerham,  Kent         21,652 

1,469 

T.  Adams,  Wood  Green,  N ■     24,285 

1,811  - 

3. 

Q.  Bell,  Tottenham  t    ...       ,       ...,     17,608 

1.198 

t  Accepted,  but  has  been,  withdrawn. 

AT  paving. 

i. 

SEVENOAKS.— For 'the  levelling,  metalling,  Ttertinp, 

6. 

channelling  and  making  good  of  part  of  the  Woodside-ixmd,  between 

Cj 

Hitchm  Hatch-lane  a  ul  Slouni  Harrv-i-oad,  wUh  galliot  and  other 

works    connected   therewith,  for  the   urban    district    council. — Mr. 

6. 

Jabez  Mann,  surveyor : — 

£     «.    rf. 
517    IG    0 

K.  lies,  Mitcham  Common         

10. 

S.  Hudson,  SUoatham  Hill,  S.W.*       

■100      1    9 

11 

Surveyor's  estimate,  JEtW  10s. 

Held  Hobin- 

SHORKDITCH.— For  brick  and  pipe  sewers.— Mr.  11.  Mans 

son,  clerk  :— 

Wilkinson  Brothers,  Finsbury  Park,  N. 

..     £15,010 

13. 

.1.  D.  NowoU  k  Son         

11,157 

18. 

Pedrette  k  Co.,  Kmsbuty  Park,  N. 

14,272 

17. 

W.  Neavc  &  Son,  Paddinglon,  W. 

12,831 

T.  Adams,  Wood  Green,  N. 

12,115 

F.  A.  Jackson  &  Son,  Fiusbm-y  Pari:,  :■. 

11,918 

22. 

J.  Jackson,  Plaistow,  E. 

11,910 

C.  W.  KillinKbaek  \  Co.,  Camden  Town,  N.W.* 

10,969 

21. 

C.  Ford,  Harlesden,  N.W.t      '.v.;        ... 

10,629 

E.  PaiTv,  Fulham,  S.W. 

10,290 

Surveyor's  estimate,  £ll,i?3n. 

25. 

t  Withdrawn. 

" 

itWACt 

RAISSO 

MEETINGS. 

OCTOBKH. 
— SHuitHry  Iiietiiulc :  VUit  to  Mosbrti.  llurribou  &  BurlMu-'ii  knackor 

vftTcl,  wiIltbRlp•^t^eet,  Whitt'tiianel. 
-Sanitary  Institute  r  Inspoitionof  toe  DUinfectlo^  Station,  Chelhcti, 

conducted  by  Dr.  Louim  I'nrkea. 

KOVEMBKR. 
-Society  of  Enpiueers:  Mr.  Richard  F.  GniDtliam,  m.i.c.e,,  f.g.s., 

on  *'  Sea  Defences." 
-Sanitary  Inhtitule  :    Mr.  J.  UKborue    Smith    on  "Principles   of 

CalculKlin^?  Areas,  Cubic  Space,  ic;  Interpretation  of  Plaueand 

ScctiDns  to  Scale." 
-Institution  of  Civil  KDRineors:  Opening  of  i>e66ioDaud  preMuMi- 

tiou  of  awards  made  by  the  council.  <   1 

-Sanitary  InBtitute  :  Inspection  of  disinfeetinff  and  filterini  appli- 
ances at  .1.  I>efrie8  k  Sons,  Limited,  U"  Houndpditch,  K.C. 
-Sanitary  lubtitute  :  Mr.  Jobeph  Priestley  on  "  Ventilation,  Wann- 
ing and  Lighting." 
— Sanitnry  In8titute:  Inspection  of  the  Richmond  main  sewerage 

works,  MorLlake,  under  the  guidance  of  Mr.  William  Fairley. 
-SanitHrj'  Institute  :  Visit  to  the  Metropolitan  Cattle  Market,  York- 
road,  N.  ' 
-Sanitary  Institute  :  Prof.  T.  Roger  Smith  on  "  Sanitary  Building 

Construction," 
-Santtar>'  Institute:  Demonstration  of  diseased  meat, at  the  Parkee 

Museum,  by  Mr.  W.  A.  Bond. 
-Sanitary  Institute:  Mr.  J.  Wright  Clarke  ou  " Details  of  Plumbers* 

AVork." 
-Sanitary  InHtitute  :  Inspection  of  the  sewage  and  destruclor  works, 

Kaling,  under  the  guidance  of  Mr.  Charleb  Jones,  engineer  and 

burveyor  to  the  district  council. 
-Sanitary  Institute  :  Mr.  Gcorjj'c  Reid  on  "  Sanitary  Appliances." 
-Sanitar\-  Institute  :  Mr.  W.  C.  Tyndale  on  "  House  Diuinape." 
-Sanitary    Institute :    Inspection    in    the    parish   of    St.  George, 

Hanover-square,  under  ihe  guidance  ot  Mr.  Albert  Taylor,  chief 

sanitary  inspector  to  the  vesliy. 
-Saniiary  Institute  :  Mr.  Cliarles  Mason,  vestry  surveyor,  St.  Martin- 

in-the- Fields,  on  "  Scavengmg,  Disposal  of  House  Refuse.*' 
-Sanitary  Institute:  Inspection  of  the  disinfecting  upparatnB  and 

model  bteam  laundry  at  St.  John's  wharf,  Fulham,  under  the 

guidance  of  Mr.  W.  G.  Lacy. 
-Saniiary   Institute :    I'rof.  Henry  Robin&ou  on  "  Sewerage  and 

Sewage  Disposal." 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


SE.WACL    TO    bL    RAiSLC 


Makers  of 

FLUSHING  SYPHONS;. 

SLUICES,  &c. 


GREEN'S 


AA— Holes  for.  iioutliig  ijL  cement  or  com- 
position. 
BB— Strengthened  aui  LengthenuU  bockcl. 


(JC— Inner  Stxket  and  Rest, 

I'-'K— t'liamlu'i  Inreomcnt  or  composition. 

t  F~&i4Uiloxd  Juint  in  ucw  pottiUou. 


TRUINVERT   PIPE. 


To  put  it  shortly,  tliis  pipe  secnres  triia 
alignment  of  invert,  increased  strength  in 
the  socket,  three  g.is  ami  water-tight  con- 
neotioiis  at  every  joint,  an  I.  wliiVe  iillo«iiis 
for  a  slight  settlement  when  lirst  laid,  forms  nn 
absolutely  rigid  joint  diieeilv  the  cement  set. s 

t.— Qas    nnd    Wutcr-TlK^t    Joints    easily    made 

under  water. 
2.-  True  AllKntnont  of  Invort. 

3.  Socket    the    stroniccst    part    of    tho    plpo 

4.  No  special  Junctions  required. 


GATES    &    GREEN,    Ltd.,   HaUfax. 


514 


THE    SURVEYOR  AND  MUNICIPAL 


[October  29,  1897. 


NOTICES. 

The  Sorveyor  and  Municipal  and  Codnty  Engineer 
may  ie  ordered  direct,  through  any  of  Messrs.  Smith  Sf  Son's 
book-stalls,  or  of  any  newsagent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscript  io7i  (including  postage)  is  as  follows  : 


Twelve 

Six 

Three 

Months. 

Months. 

Months. 

15s. 

78.  6d. 

38.  9d. 

United  Kingdom  

Continent,  the  Colonies,  India, 

United  States,  4c 19s.       ...       9s.  6d.        ...       4s.  9d. 

The  International  News  Company,  83  and  85  Duane-street, 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad.  

APPOINTMENTS  OPEN. 

BOROUGH  OP  EASTBOURNK. 
The  Corporation  of  Eastbourne  require  the  services  of  a 
competent  Roarl  Foreman,  to  supervise  the  workmen  engaged 
in  repairing  roads.  II  e-  must  especially  liave  a  thorough 
knowledge  and  experience  of  making  and  repairing  macadam- 
ised roads  and  the  use  of  the  steam  roller. 
Wages,  £2  2s.  yier  week. 

Applications,  on  forms  to  be  obtained  from  me,  to  be  de- 
livered at  my  office  not  later  tlian  Sntnrdny,  the  13th  day  of 
November,  1897. 

( By  order) 
B.  M.  GLOYNE,  Assoc. m.inst.c.e.. 

Borough  Engineer. 

Dated  this  22nd  day  of  October,  1897. 

BIGGLESWADE     URBAN     DISTRICT 
COUNCIL. 

SURVEYOR. 
The  Bigglesw.ade  Urban  District  Council  arc  desirous  of 
receiving  applications  for  the  ap]>ointment  of  Surveyor,  at  a 
salary  of  £70  per  annum,  inclusive  of  travelling  and  all  ex- 
penses, and  to  provide  his  own  office.  The  surveyor  will  be 
expected  to  fulfil  and  discharge  all  the  usual  duties  of  an 
Urban  District  Surveyor. 


GALVANIZED 


The  appointment  will  be  made  subject  to  three  months' 
notice  on  either  side. 

Application  in   candidate's  own   handwriting,  stating  age, 
qualifications,  and   preWons   occupation   and  experience,  and 
when  disengaged,  with  copies  of  not  more  than  three  recent 
testimonials,  must  be  sent  to  me,  at  my  office,  on  or  before 
the  9th  day  of  November,  1897. 
No  canvassing  is  pemtitted. 
Guarantee  policy  for  £1(10  will  be  required. 
THO.  J.  HOOPER, 
Clerk  to  the  Urban  District  Council  of  Biggleswade. 
Biggleswade. 

27th  October,  1897. 

{See  advertisement  below.) 
The   appointments  are  distinct,  bnt  probably  same  officer 
will  be  selected  for  both. 

IGGLESWADE     RURAL    DISTRICT 

COUNCIL. 
DISTRICT  SURVEYOR. 
The  Rural  District  Council  for  the  District  of  Biggleswade 
are  desirous  of  receiving  applications  for  the  post  of  District 
Surveyor,  at  a  salary  of  £40  per  annum,  inclusive  of' travel- 
ling and  all  expenses. 

The  Surveyor  will  be  expected  to  fulfil  and  discharge  all 
the  usual  duties  of  a  rural  district  surveyor. 

The  district  consists  of  twenty-seven  parishes,  with  an  area 
of  53,731  acres,  and  about  12  miles  of  district  roads  (the  bulk 
of  the  roads  being  main  roads  repaired  by  the  county  council). 
There  is  also  a  considerable  amount  of  crossing  and  footpaths. 
The  appointment  will  be  made  subject  to  three  months' 
notice  on  either  side. 

Applicatinn  in  candidate's  own  handwriting,  stating  age 
and  previous  occupation  and  experience,  and  when  disen- 
gaged, with  not  more  than  three  testimonials  of  recent  date, 
must  be  sent  to  me,  at  my  office,  on  or  before  the  9th  day  of 
November,  1897. 

No  canvassing  is  permitted. 

A  guarantee  society's  policy  for  £100  will  be  required. 
THO.  J.  HOOPER, 
Clerk  to  the  Rural  District  Council  of  Biggleswade. 
Biggleswade. 

27th  October,  1897. 

(See  odx^ertisemenf  ahove.J 
The   appointments    are    distinct,   but   probably   the   same 
officer  will  be  selected  for  both. 


I 


IRON 


FRED"?  BRABY!(C? 


riTZROY  WORKS 
352to3G4-  Euston  R? 
TONDONj 


^:£=tJi's  liAiSiii-ii. 


i^^M^o, 


BUCKMAN 

Specialists  in 

VENTILATING    AND 


VENTILATING 
GO.  LTD. 


TKADC    MARK 


WARMING. 

63    FORE   STREET,   LONDON,   E.O.,   and    Branches. 


ALUMINO- 
RRIC 


THE  Precipitant. 


SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 


LONDON      PLATE  -  CLASS      INSURANCE 

COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glas.s  of  all  kinds  covered  by  the  Policies  of 

this  Company. 

MODERATE  RATES.     PROMPT  REPLACEMENTS' 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  Premiums  returned  e%'erj 

eix  years  in  cases  where  no  claim  has  arisen. 

Applications  tor  Agencies  lavlted. 

Liberal    Terms    for    Business    Introduced 


BARROW     LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

Delivered^  to  all  parts  of  the  Kingdom. 
Offices  :    1    St.    Martin's,     Leicester. 

Works;  Barrow-on-Snar,  nr.  Loughborough. 

JOHN  ELLIS  &  SONS,  Ld. 


IttlABLISQED  OVEU  QkLV  k  CEKTC&T. 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED    IN     BEST    STYLE    AND    WITH    GREAT    EXPEDITION     BT 

PARTRIDGE    &    COOPER, 

ARCHITECTS'    AND   SURVEYORS'   LITHOaRAPUERS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C 

LIBKRAI    DISCOUNTS.  ACCORDING  TO  ARRANGEMENTS. 
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poWES  URBAN  DISTRICT  COUNCIL. 

'^  The  abnvo  Council  invito  applications  for  tho  appoint- 
ment of  a  proporly-(iualifiecl  porson  to  act  as  Survcvor,  In- 
siKsctor  of  Nuisances  and  Water  Engineer. 

Candidates  ninst  be  thorouphlj-  competent,  and  prepared 
to  devote  the  w)iole  of  thoir  time  to  tlie  duties  of  tho  office. 

Salary,  £150  ]i(-r  annnm,  increasing  £10  per  annum  to  £200. 

The  candidate  appointed  must  be  prepared  to  enter  on  his 
duties  at  an  early  date. 

Applications,  stating  age  and  experience,  with  three  copies 
of  testimonials  of  recent  date,  to  reach  me  not  later  than 
4  p.m.  on  Thursday,  the  4th  day  of  November. 

Canvassing  strictly  prohibited. 

The  Council  employ  an  Assistant  Surveyor,  who  also  acts 
as  Assistant  Inspector  of  Nuisances. 
(By  order) 

H.  C.  DAMANT, 

Clerk  to  the  Council. 

High-street,  Cowes. 

COMPETITION. 

BOROUGH  OP  BOOTLE. 
TO    ARCHITECTS. 

The  Corporation  of  Bootlo  invite  .Architects  to  submit 
Competitive  Plans  of  a  Central  Fire  Station,  Firemen's  Dwell- 
ings and  District  Police  Station,  to  be  erected  on  a  site 
fronting  Strand-road,  and  situate  between  Irlam-road  and 
Pacific-road,  Bootle,  at  a  cost  not  exceeding  £15.0tXJ.  Tho 
Corporation  will  be  advised  by  a  professional  referee  in  tho 
selection  of  plans  and  (subject  to  the  sanction  of  the  Local 
Government  Board  to  the  sale  of  the  present  old  buildings 
and  to  the  loan  necessary  for  new  buildings)  they  will  enter 
into  an  agreement  to  employ  tho  author  of  the  plan  placed 
rtrst  in  order  of  merit  as  the  Architect  in  the  erection  of  the 
new  building.  In  the  event  of  such  sanction  being  withheld 
the  Corporation  will  give  a  premiu.ii  of  .50  guineas  to  the 
author  of  such  plan.  A  premium  of  25  guinc.'is  will  be 
awarded  for  the  plans  placed  second  in  order  of  merit.  These 
conditions  are  also  subject  to  the  report  of  the  referee  that 
the  plans  submitted  are  of  sufficient  merit  to  justify  a  selec- 
tion. The  premiated  plans  will  become  the  property  of  the 
Corporation. 

Conditions  of  competition    and  instructions,   with    plan  of 


site,  will  be  sent  to  intending  competitors  on  application  to 
Mr.  J.  A.   Crowther,   Borough   Engineer,   and  payment  of  1 
guinea,  which  will  be  returned  on  receipt  of  bnn/i-n''«  plans. 
Plans  mn.st  be  sent  in  on  or  before  the  Slst  December,  1897. 
( By  order) 

J.  H.  FARMER, 

Town  Clerk. 
Town  Hall. 
13th  October,  1897. 

TENDERS  WANTED. 


TEUDINGTON  URBAN  DISTRICT  COUNCIL- 
BROKEN  GRANITE. 
The  above  Council  invite  tenders  for  the  sopply  of  1,000 
cubic   yards  of  Blue    Guernsey    Granite,   broken   to  a   2-in. 
gauge  for  macadamising. 

.Spocificat'on,  form  of  tender  and  other  information  may 
bo  obtainc<l  from  Mr.  M.  Hainsworth,  surveyor  to  the  council, 
Elmfield  House,  Teddington. 

Sealed  tenders,  endorsed  "  Tender  for  Gmnile,"  together 
with  samples,  must  be  left  at  my  office  not  later  than  noon  on 
the  6th  November,  1897. 

Tho  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order), 

G.  H.  SALMONS, 

Clertc  to  the  Council. 
Elmlield  House,  Teddington. 

October  25. 1897. 

pHESHUNT   URBAN    DISTRICT    COUNCIL. 

yy  SEWERACE  Wf)KKS. 

The  Cheslmnt  Urban  District  Council  are  prepared  to  re- 
ceive tenders  for  certain  Works  of  Sewerage  (about  2,555 
yards  of  9-in.  pipe)  within  their  district. 

Drawings  and  specifications  mav  be  seen  and  copies  of  the 
bill  of  quantities,  with  form  of  tender,  obtained  at  the  office 
of  the  Surveyor  to  tho  Council,  Mr.  Samuel  Towlson,  a.m  i.c.K., 
St.  Mary's  Hall,  Cliesliunt,  on  payment  of  the  sum  of  £5, 
which  will  be  returned  on  receipt  of  a  bouAJide  teader. 

The  person  whose  tender  is  accepted  will  be  required  to 
enter  into  a  contract  in  the  form  already  prepared,  and  which 
can  be  inspected  at  the  office  of  the  Surveyor  to  the  Council ; 
also  to  provide  two  sureties,  to  be  approved    by  the  Council, 


LEEDS  FIRECLAY  COMPY.  LTD 

SO    'bj^:ri^    le.o'^Ar,    leeds 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sin/^s,  Traps,  Force iain  Baths,  dc. 
THURSTONLAND    RED    FACING    BRIGKSi 


BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E,  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.G. ;  i6  Charterhouse  Street,  E.G. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


Shorecli±ch,      London,      E. 


Plate    and    Sheet    Class. 

Leaded     Lights. 

Sheet    Lead    and     Pipe. 


DEPARTMENTS. 


Plumbers'     Brass    WorK. 
Oils    and    Colours. 
Papcr-hanging^s. 


SANITARY 
GOODS. 


The  "DONNCL"  Registered  Wush-Down  Pedestal  Closet,  with  Outlet, 

as  appi'uvcu  by  the  London  County  Council. 

No.  l.-Iiftisoil  Whiu..  I  No.  3.— Kiroclttv,    miiio    inside. 

No.  i.—v,  lute  or  Ivorr.  j  N„.  4.— Blue  Prialod  on  White. 

No.  0.— Brown  Printed  on  Ivory. 


The  "  PREMIER  "  Syphon  Water-Waste-Preve nter,  Catt-Iron  pKU*d 

by  the  followlni(  Water  Companies :— 

Mew  River.  I  Brighton.  I  Oulldrord 

East  London.  Folkestone.  LAmtwth. 

Bournemouth.  I  Kent.  I  Har^Rte. 

And  luajiy  i'tUcr^ 
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in  a  sum  eqnal  to  the  amount  ot  his  Lender,  t"ur  the  clue  per- 
formance of  the  contract. 

Sealed  tenders,  on  the  forma  supplied,  addressed  '■  The 
Chairnnn  of  the  Cheslinnt  Urban  District  Coancil,  St.  Mary's 
Hall,  Cheshunt,  Herts,"  to  be  sent  in  not  later  than  Monday, 
the  8th  day  of  November,  1897,  endorsed,  '■  Tender  for  Sewer- 
age Works." 

The  Council  do  not  bind  themselves  to  accept  any  particu- 
lar tendei". 

A.  COLLINGWOOD  LEE, 

Clerk  to  the  Coancil. 
St.  Marv's  Hall,  Cheshunt. 

2Btli"  October,  1897. 

MATDSTONE  RURAL  DISTRICT  COUNCIL. 
STEAM  ROLLINC;. 
The  Council  are  prepared  to  receive  tenders  for  the  Hire  of 
three  12-ton  Steam  Rollers,  for  use  during  the  ensuing  winter; 
each  roller  to  be  supplied  with  a  proper  water-cart. 

EuU  particulars  and  general  conditions  of  tendering  can  be 
obtained  of  the  Surveyor  to  the  Coiuicil,  Mr.  Sydney  Stallarcl, 
.i.M.i.c.E.,  Baiming, Jilaidstone. 

Tenders,  endorsed  "  Tenders  for  Steam  Kolliug,"  are  to  be 
sent  to  me  on  or  before  10  a.m.  on  November  4,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

KOBERT  HOAR, 

Clerk  to  the  Council. 
9  King-street,  Maidstone. 

October  22,  1897. 

T30R0UGH  OP  BATLEY.  \.   ;;,,„,   . 

-■-'     The  Town  Couocil  of  this  Bo:ou 
ceivc  tenders  for  the  supply  of 

(n)  Flagstones,  Setts, 

(b)   Sanitary  Tubes; 

(r)   Pitch  and  Oil ; 

(d)  Cement; 

(e)  Broken  Granite ; 

for  a  period  of  twelve  calendar  months. 

Forms  of  speci6cation  and  tender  may  be  ol.ittLitied  from 
the  Borough  Surveyor,  Mr.  0.  J.  Kirby,  c.E  ,  at  his  office,  in 
tlie  Market  place,  Batlcy. 


li  are  prepared  to  re- 
Pavors  and  K^ibs;., 


Sealed  tenders,  endorsed  ''  Tender  for ,"  to  bo  addressed 

to  me,  and  delivered  at  my  office-  not  later  tbau  11  o'clock  in 
the  forenoon  of  Monday,  the  l-5th  day  of  November  prox. 
Samples  to  accompany  tenders  in  all  cases. 
The  Council  do  not  in  any  case  bind  themselves  to  accept 
the  lowest  or  any  tender. 

(By  order) 

JOS.  HANSON  CRAIK, 

Town  Clerk. 
Batlev. 
lotli  October,  1897. 

BRENTFORD  URBAN  DISTRICT  COUNCIL- 
CONTRACT  FOR  TAR  PAVING. 
The  Council  are  prepared  to  receive  tenders  for  Tar  Paving 
in  Ealiug-road. 

Forms  of  tender  (on  w  hic'n  alone  tenders  will  be  received), 
together  with  specification  and  conditions,  may  be  obtained 
on  application  personally  to  Mr.  Nowell  Parr,  the  Surveyor, 
at  his  office,  Clifden  House,  Bcston-road,  Brentford,  between 
10  a.m.  and  5  p.m. 

Tenders  to  be  delivered  (sealed)  at  the  Clerk's  office.  New 
Brentford,  on  or  before  Tuesday,  the  2nd  November  ne.xt,  not 
later  than  12  o'clock,  marked  "  Tender  for  Tar  Paving." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

STEP.  WOODBRIDGE, 

Clerk. 
Brentford. 

20th  October,  1897. 

QOUTHBOROUGH  URBAN  DISTRICT 

^-5  COUNCIL. 

WATER  MAINS  EXTENSION. 

The  Urban  District  Council  invite  tenders  for  providing 
and  laying-in  of  abnut  550  yards  of  3-in.  Cast-iron  Socketed 
Water  Mains,  with  fittings,  &c.,  on  new  roads  at  High  Brooms, 
Southborough. 

The  plan  and  specification  may  be  seen,  and  copies  of  bill 
of  quantities  obtained,  at  the  Urban  District  Council  Offices, 
Southborough. 

Ten  shillings  and  sixpence  will  be  charged  for  copies  of  the 


'     For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lisis,    Samples    and    Full    Pas'ticulars    free    on    application    to— 

OXXflXi  &  00.3  HEAE)  OFFSCE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KIRKINTILLOCH,    near    GL.4SGOW. 


PHOTO  COPIES  OF 


BLACK  LINE  PRINTS. 
30  by  22  per  copy,  S,- 

40  by  27 „         3- 

53  by  31 „        -a/- 

Copies inoftesheftfiOhinO.  hijarravgement. 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  16 

40  by  27 „       SO 

53  by  31 „       3  6 

J.  HALDEN  &  CO., 

8  ALBERT    SQUARE,  MANCHESTER. 


Subscribed  Capital  -  £2,127,500. 


Head  Offices 


i  45 
\  731 


DALE  STREET,  LIVERPOOL, 
i  TO  76  XING  WILLIAM  STREET,  LONDOfl. 

Liberal  Commission  nUoK-eil  (o  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  iutrodvictiou  of 
BusiUL'&s. 


C.WOOLLISCROFT  &SoN. 


application. 


PWLLHELI  GRANITE  CO, 

Gimlet  Rock  Granite  Quarries, 


3RANITE      SETTS,      CHANNELS,      KERBS, 
.CROSSINGS,  BREAKING  STONE  AND  HAND- 
BROKEN    MACADAM. 


NINETEEN  Medals.  Chicago  exhibition,  highest  awards. 


OHICINAL   MAKKllS   OF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 

Sole  Address  ■■  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Spccuil    'Jcrttis  for  Kxpori.  Of  all  Ifecoiato)\s. 
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bill  of  quantities,  which  will  be  returned  upon  receipt  of  a 
bonli-fide  tender. 

Tenders,  marked  "Tender  for  W^ter  Mains," and  addressed 
to  the  nndersigned,  are  to  be  delivered  at  the  Conncil  Officea, 
.Soiithborongh,  on  or  befori'  Thursday,  the  11th  day  of  Novem- 
ber, 1897. 

The  lowest  or  any  tender  will  not  necessarily  bo  accepted. 
(By  onlfv  of  I  ho  Uilmn  nistri(!t  Council) 

I'llHJP  HANMER, 

Clerk. 
Council  OtKccs,  Simthborouf^li. 
18th^ Octoliei-,J897.    

QOUTH BOROUGH  URB.\N   DISTRICT 
^-5  COUNCIL. 

I,.\VIN(!    .NKW  (JAS   M.MNS. 

Tlio  Urban  Distriot  l/'oaniil  invite  tenders  for  Cattiiiff 
Trenclie.s  and  the  Layinj;  .ami  .rointing  of  about  2,.KK)  yards 
of  Cast-Iron  (ias  Pipes,  ID  in.  in  dianu'ter,  in  the  streets  nnd 
lanes  h>ailin^'  from  the  now  fjnsworks  on  the  Liptrnps  Park 
estate  to  tlie  junction  of  Spcldhurst.road  with  London-road, 
at  Sonthhoroufjh. 

The  plan  may  be  seen  and  copies  of  specification,  with 
schedule  of  prices,  may  bo  obtained  at  the  otlioe  of  the  En- 
gineer, Mr.  Corbet  Woodall,  Palace  Clmnibers,  Bridge-street, 
Westminster,  S.W.,  or  at  the  Urban  District  Conncil  Offices, 
Soiithborongh. 

Ten  shillinpfs  and  si\-pnnce  will  bo  charged  for  copies  of  the 
specification,  which  will  be  rotnrued  upon  receipt  of  a  6ond- 
tidf  tender. 

Tenders,  marked  "  Tender  for  Laying  Gas  Mains,"  and 
addrcs-sed  to  the  undersigned,  are  to  be  delivered  at  the  Coun- 
cil Office.'!,  Southhoroiigh,  not  later  than  Thursday,  the  Hth 
day  of  Xoveniber,  1S07. 

Tho  lowest  or  any  tender  will  not  necessarily  be  accepted. 
(By  order  of  the  Urlj:\u  District  Council) 

PHILIP  IIANMER, 

Clerk. 
Council  Offices,  Southborough, 

18th  October,  1897.  _____^____________ 

pITY  AND  COUNTY  OP  KINGSTON-UPON- 
^  HULL. 

ELECTRIC  TRAMWAYS. 
The   Corporation  of   the  above  city  invite  tenders  for  the 
Electrical   Equipment  of  their  Tramways,  to  the   extent  of 
about  9  miles  double  track  and  i  mile  single  track. 

Tt  will  ho  open  tn  conlrnetori^  to  submit  lenders  for  various 


systems,  end  tho  contmct,  wbiaH  will  not  ba  divided,  will 
include  Engines  and  Generators,  Switch-boards,  Feeders,  Poles. 
Brackets,  Trolley  Wire,  Rail  Bondin;/,  and  all  Accessories  ; 
also  tho  first  instalment  of  Cars  (fifteen  Jlotor  Cars  and  five 
Trailcm). 

it  i.'i  expected  tlwt  the  specification,  lithographed  plans  of 
the  routes,  and  other  particulars,  will  bo  ready  fur  isuuo  early 
in  Septembr-r,  unfl  copies,  when  ready,  may  be  obtained  front 
the  City  Engineer,  Hull,  by  persons  proposing  to  tender,  npon 
payment  of  a  deposit  of  UIO,  which  will  be  refunded  upon 
recoipt  of  a  boni-fide  tender  and  return  of  the  papers  and 
plans  supplied. 

Cheques  to  be  made  payable  to  Mr.  Thos.  Q.  Milner,  City 
Treasurer. 

Tenders,  endorsed  "  Tender  for  Tmmway  Equipment,"  are 
to  bo  addresseil  to  the  Chairman  of  the  Works  Comniiltee, 
and  delivered  at  fhe  Town  Clerk's  office,  II nil,  before  noon 
on  Friday,  .51  h  November,  1897. 

Tho  Corporation  do  not  bind  themselves  to  accept  tho 
lowest  or  any  tender. 

( By  order) 
A.  E.   Wll  11  K,  Citv  Engineer. 
A.  S.  BAR-\ARD,  City  Electrical  Enfjineer. 

Town  Hall,  Hull. 
2Gth  August,  1897.  _^ 

UDINGTON  UHB.VN  DIsTKICT  COUNCIL. 


E 


SEWKRAtJE   WORK.S. 

Tho  above  Council  are  prepared  to  receive  tenders  for  tho 
coiiStrnction  of  about  50  yards  Cast-Iron  Pipe  Sewers,  2,90(J 
yards  Earthenware  Pipe  Sewers,  with  manholes,  lanipholo-", 
Hushing  chambers,  and  other  works  in  connection  with  the 
sewerage  of  Bromford,  within  their  district. 

Drawings  and  specifieaiions  may  i)e  seen,  and  bills  of 
quantities,  forms  of  tender  and  nil  iiil'ormaiion  obtained,  upon 
applientionatniybffice.  Public  Hall,  Erdington,  from  Wednes- 
dav,  the  27th  d.iy  of  October,  to  Wednesday,  tho  lOlh  day  of 
November,  1897,  npon  which  latter  day  sealed  tenders,  en- 
dorsed "  Tenders  for  IJrfimford  Sewerage,"  must  be  ileli\ered 
at  my  office  not  later  than  12  o'clock  at  niKjn. 

The  Conncil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender,  and  the  tender  of  any  lirm  paying  less  than  tho 
standard  rate  of  wages  will  not  be  considered. 
HERBERT  H.  HUMPHRIES, 

Engineer  and  Surveyor  to  the  Conncil. 

Public  Hall,  Krdingiou. 
19th  October,  1H<J7. 


THE  NEW  EXPANDED  METAL 


Meshes  from  Hh  In    to  6-in.  wide.      Strands  from  24  B.*V.G. 

to   ,»jth  ill.  thickness  of  Steil. 

FOR  BUILDING  CONSTRUCTION,  as  supplied   to  a  largo  number   oi 

niiport;int  lJLiil.lint<3.  I«.th  I'ulilieiOi.l  l're,it.',  in  this  coimtry  .■<nd  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  -'  inches  thick,  with   Expanded 

.Mutal  LatliiiiK      i'irclncHil,  vcr  liiiii-prool,  aim  [iractically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joisU  and  studf, 
lor  walls  and  ceilings,  also  lor  suspiudcd  ctilinKS.  ornamental  nio..ldingb.  eliciwing  column. 
gIriJcrs,  &c. -  no  cracking  or  falling  a\yay  of  plaster  to  be  fearid. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-Tho  remark 

aUe  rLM.Its  ami  a.lv.uil..i;.-s  of  Ih.M-   »  ill  l-   l-H.r   uM.Urstood   liy  perusal  ot  tlic  Hrpoit 
ln-rein:iftirrt'f(    -<d  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  appHed  to   E.\ 

paudert  Mftiil  is  nut  liable  to  crack  or  fall  away  lliroU|:b  eUaiigfa  of  ttuipcralurc. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  t. 

the  Itojal  Park:.,  badinn  H>il"'iy  fori, |.aui.s  and  landed  l-;>l.il.-s  lbi,.iii[b.iut  lb.-  hiugdoln. 

ORNAMENTAL.       STRONG.       CHEAP, 


OTHER  USES  FOR  EXPAMDED  METAL.    These  are  in.mmerallo.    It 

.an  lie  iisi.l  Hbirever  latli.i- work  i.~  ri  .linn  d.  iioni  a  letter  rack  to  »  llll-tliaft,  for  gaid.^.. 
bordiTing  and  uicliways.       Is  bigbiy  omnnienal  and  .ven-diiigly  duniblf,  baviug  no  joli.l. 

Bting  e.xpanded  by  rapid  macblncry,  it  is  cousiUriably  clicapcr,  strength  fur  iticogtli 
than  any  other  description  of  metal  lattice-work. 

BRASS.   ALUMINIUM,  or  any  other  ductile  tnetal  can  bo  expanded,  and 

the  cirnt  13  very  1.1.  a.~iiiK.  aii.l  lure  again  file  absence  ol  joilds  gives  gnat  Uurabi  ify  to  tbt 
uieud.  and  the  rapidity  of  uiuuiilacture  allows  of  viry  low  |.ricis. 

CATALOGUES   AND  PRICE  LISTS   can    bo  ol.t*iifed  oti  application. 

MKTAL'lN  OONciHiTK".' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 


39    VPP/JR    Til  4  31 ES   STJiEET,    LONDON,  EA  . 

Telegrophic  Address,  "  Distend.  Loudon  "  Works— WEST  HARTLKl'OOL.  Tulepboiu.  N. 
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THE    SURVEYOR   AND   MUNICIPAL 


[October  29,  1897. 


SITUATIONS    WANTED. 

ADVERTISER  seeks  situation  with  Land  Agent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  experience  in  London 
Building  Surveyor's  office.  Past  P.A.S.I.  last  year.  Good 
book-keeper  and  correspondent. — Survkyob,  105  High-street, 
Lewishaui.  

SITUATION  WANTED  as  Improver  in  Civil  Engi- 
neer's or  Surveyor's  office.  Levelling,  surveying  j  neat 
draughtsman,  and  general  office  routine. — "  G,"  3  Clarendon- 
road,  Norwich. 

ADVERTISEMENTS.  ~ 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS.— Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship,  in  all  sub-divisions.  Mr.  Parry's  courses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  :^ 

1895.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.k.,  &c.,  27  Great 
George- street,  Westminster  (immediately  opposite  the  Sui'- 
ve^nrs'  Iiis^titution). 


MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.k., 
K.S.I.,  &c.,  27  Great  George-streer,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  were  prepared  by  Mr.  Parry. 


INSTITUTE  OF  SANITARY  ENGINEERS 

(INCORPORATED). 


Examinations  in  Sanitary  Science, 

IKE  .^^;X&  C  XZ  ,        1^9^. 


^♦*  LONDON  (TELEPHONE [ 


HolbomN 
No.  lOliy 


DRAWING  AND  TRACING  OFFICE, 

98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoining  Holborn  Town  Hall.) 
Manager— JOHN   B.   THORP,  Architect   and   Surveyor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Saturdays  One. 

Established    1883. 

For  the  PROMPT  and   EFFICTKNT  execution   of  all  work  usually 

required  by  the  I'ROFKSSION,  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,     SURVEYS,     MODELS, 

Blueprints  and   Black  Line  PHOTO-COPIES,  DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 
TEACING  and  PRINTING  Booms,  HATTON   GARDEN, 

connected  by  Private  Telephone. 


Application  forms  and  syllabus  of  subjects,  par- 
ticulars of  fees,  &c.,  can  be  had  of 

THE     SECRETARY, 

63  &  64  Chancery  Lane,  London,  W.C. 


CC 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Kough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plana.  Estates  laid  out.  SURVEYS.  REPORTS. 


&   CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52  CHANCERY  LANE,  W.C. 
Bills  of  Quantities,  Specifications,  Reports,  &c.,  Electrogrraphed  with 
accuracy  and  dispatch,  equal  to  Lithography,  and  60  per  cent,  cheaper, 
Lithoffraphy  at  moderate  rates.  Plans  enlarged,  reduced,  &c.,  best  style, 
"Quantities"  Box,  Uiu.  x9in.  x  5  in.,  drop  front,  2s,  each  •Architects 
and  Surveyors'  Draft  Papers  —  Quantities,  Specificatiou,  Abstract, 
Dimension,  SiC,  10s.  6d.  per  ream.    Prices  and  Specimens  on    pplicatton. 


I]Vi:t>ROVED        DRAIN        CLINOIVIETER. 

THIS  Drain  Clinometer,  which  is  a  thoronghly  well-made  and  reliable 
instrument,  is  intended  for  the  use  of  Builders,  Medical  Officers  of 
Health.  Sanitary  Inspectors  and  others  for  testing  tlie  s)ope  of  di-aia  pipes. 
The  arc  is  fi-^ed  at  the  extreme  end  of  the  Clinometer  so  as  to  allow  of  a 
close  reading  and  distinct  graduation,  and  is  divided  on  one  edge  to  degrees 
and  qviarter  degrees,  and  on  the  other  edge  to  gradients  of  1  in  20,  1  in  30,  1 
in  40.  1  in  .^0,  1  in  60.  1  in  70  and  1  in  80. 

The  adjustment  is  by  means  of  a  nut  and  bolt,  working  against  a  spiral 
spring.    The  *'  Bubble  "  is  ground  and  divided. 

The  Clinometer  is  made  of  teak  and  nicely   finished,   and  measures 
"  12ix:^';xl-in8. 

PRICE  :-With  Electrum  Fittings.  £1  7a.  Bd.J    With  Brass  Fittings,  '£1  2s.  6d. ;    Witli  Magnetic  Compass  extra  2s.  6d. 
A    Cnnip/rte  ///iistrat';/   f'eit(ih>gue  of  Drawintj  and  :Surrci/i/uj    /.istrume/ttx   iriU  be  sent  post  free  on    application 

Sole  .flakcr -W.  £1.  HARL^NG.  Mathematical  Drawing  A  Surveying  Instrument  Manufacturer,  47  Fin&bury  Pavement.  Lonaon,  E.Gi 


Established        I       UCilDV     OnAim  I  V     P      i^i\       l       seven  Medals  for 
()vi.-r  70  Years.     |       llCllIlT      UUIlULLl      OC     UUa    I    Sanitary  Appliance^ 

Head  Office  &  Sbow  Rooms :  42.  42a.  42b  HAiPSTEAO  ROAD.  LONDON.  N.W. 

Branch  Establishment — 120  Kentish  Town  Road,  LondoD,  N.W.     Factory  and  Warehouses — 
Tohuers  Square,  London,  N.W. 

of 


The   "Tolmer"  Captiron   Plunpe  Path, 

Combined  with    Fittings   and    P.ili.ihed 


New  and  enlarged  edition 
our  General  Catalogue,  containing 
200  pages  and  between  2,000  and 
3,000  illustrations  of  every  re- 
quiretnent  for  the  Building  Trade, 
now  ready,  and  will  hn  forwarded 
post  free  on  receipt  of  Trade 
Card. 


Mahoj^any  or  Walnut  Capping. 

'Iluilialed  Sheet  (/  ISiUhs  n 


All  Kstiinates  free. 
TelcKrapliii-  AddreBS  ;  ■"ConoUy,  London." 
it  Applitmces  f-'rec  on  A  ^plication. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 


Estimates    Given    for    all    l-inds    of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUFACTURERS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16    Upper    Thamf^     Street,    LONDON,    E.G., 

A<'         ...     1.IVERPOOL     .nnd     GLASGOW. 


EASTWOOD  &  CO.,  Limited. 

Head    Office:     BELVEDERE    ROAD,    LAMBETH,    S  E.  

BRICKS.   LIME.    CEMENT 

In  any  Quantities         For  Prices  apply  tc  above  address. 


The  Surveyor 

Bno  fIDunfctpal  anb  Connt\>  Enoinccr. 


Vol.  XII.,  No.  808.  LONDON,  NOVEMBER  5,  1897.  Weekly,  Price  :5d. 


Minutes  of  Proceedings. 


Water  Supplies 

and 

the  Risks  Of 

Pollution. 


Early  in  1896  the  Local  Govern- 
ment Board  received  communica- 
tions reflecting  upon  the  drainage 
arrangements  and  the  methods  of 
disposing    of    the     execrela    and 
the   liquid    .sewage    at    Bedhampton    and    Havant, 
and     the    consequent     risk     of    dangerous     pollu- 
tion to  the    Portsmouth    water    supply,   the    chief 
sources  of  which   are  close  to  the  places  mentioned. 
Special  attention  was  drawn   to  the  condition  of  a 
stream    which  passes    close  by  a  group  of   springs 
ntilised    by     the    water    company.     Dr.     Theodore 
Thomson  was  accordingly    instructed   by   the  Local 
Government  Board   to  undertake  an  investigation, 
and  arrangements  were   made  whereby  he    should 
have  the  co-operation  of  Mr.  W.  Whitnker,  f.k.s.,  of 
the  Geological  Survey,  in  determining  the  geological 
conditions    involved.     These     conditions    form    the 
subject  of  an  interesting  and  valuable  appendix  by 
Mr.  Whitaker  to  the  report  by   Dr.  Thomson,  which 
has  now   been  issued.      In  view  of  the  still  more 
serious  and  responsible  task  recently  assigned  to  Dr. 
Thomson  at  Maidstone,  this  report  should  receive 
more  than  local  attention.     Dr.  Thomson  first  traces 
the  history  of  the  Portsmouth  water  supply,  and  then 
proceeds  to   describe  the  situation   and  character  of 
the  works,  the  description  being  illustrated  by  three 
useful  maps.   Briefly  it  may  be  stated  that  the  supply 
is  derived  from  the  chalk,  by  means  of  springs  at 
Farlington,  Bedhampton  and  Havant,    which  lie  a 
few   miles  to  the  north-east  of  Portsmouth,  in  the 
order  named.     The  Bedhampton  and  Havant  works 
furnish  all  but  a  small  part  of  the  company's  supply. 
In  endeavouring  to  arrive  at  certain  definite  con- 
clusions as  to  the  quality  of  the  water  derived  from 
the  Portsmouth  Water  Company's  sources  of  supply, 
Ur.  Thomson  considered  that  his  investigation  re- 
solved itself  into  two    sections — 1,  the  liability  or 
otherwise  of  the   water  supply  to  pollution,  and,  2, 
evidence,  negative  or  positive,  as  to  the  actual  pollu- 
tion of  the  Portsmouth   water  supply  in  the  past. 
The   first  section  of  the   inquiry   dealt  with  certain 
polluting  agencies    in   their  relation   to  the   water 
supply,    and,  in  a  geological  sense,  with  the  strata 
whence  the  water  supply  is  derived.     The  polluting 
agencies  consist  chiefly  of  unhealthy  conditions  of 
excrement   and   refuse    disposal    prevailing  in   the 
districts  mentioned,  and  especially  in  the  neighbour- 
hood of  the  works.     Certain  streams  are  in  an  un- 
satisfactory  condition,    and    the   gravel    subsoil    is 
subjected  to  pollution  from  leaky  cesspools  and  cess- 
pit-privies.     Dr.    Thomson  does    not   disguise   his 
opinion  that  polluting  agencies  of  a  dangerous  sort 
abound   in  the  neighbourhood  of  both  the  Havant 
and   Bedhampton   sections  of   the  waterworks,  and 
that   the    surroundings    of  the    Fai-lington    section, 
though  loss  objectionable,  are  far  from   satisfactory. 
It  is   pointed  out,  however,  that  the  mere  presence 
of  polluting  agencies  not  far  from  a  source  of  water 
supply   does   not    of    neccBHity    Indicate   consequent 
contamination  of  the  water  derived  from  that  source, 


and  that  in  the  case  of  Portsmouth  the  danger  of 
pollution  may  bo  obviated  bythe  existence  of  bai-riers, 
natural  or  artificial,  interposed  between  the  polluting 
agencies  and  the  sources  of  supply.  Thus  the  in- 
spector found  it  necessary  to  consider  not  only  the 
geological  strata  but  artificial  structures  for  pro- 
tective purposes  in  connection  with  the  waterworks 
themselves.  The  importance  of  an  investigation  of 
the  geological  conditions  lies  in  the  fact  that  the 
probability  and  extent  of  the  pollution  are  very 
largely  in  proportion  to  the  extent  to  which  a  pro- 
tecting layer  of  clay  lies  between  the  gravel  subsoil 
and  the  underlying  chalk.  The  determination  of 
the  exact  position  and  extent  of  thi.i  protection  is  a 
matter  of  the  utmost  importance,  owing  to  the  fact 
that  the  gravel  on  which  most  of  the  town  of  Havant 
stands  must  be  greatly  fouled  by  sewage,  excrement 
and  other  refuse  matters.  Dr.  Thomson  points  out 
that,  should  there  be  no  interveningclay  in  certain 
places  where  the  formation  contains  water  passing 
to  the  waterworks,  such  water  would  incur  a  risk  of 
pollution  so  grave  as  to  preclude  its  further  use  for 
human  consumption.  All  the  sections — Havant, 
Bedhampton  and  Farlington — of  the  works  derive 
their  supply  from  the  chalk;  but  while  the  Farling- 
ton supplj'  probably  consists  largely  of  water  which 
has  percolated  into  the  chalk  in  the  near  neighbour- 
hood of  the  works,  the  other  sections  must  derive 
nearly  the  whole  of  their  supplies  from  water  tha 
has  passed  into  the  chalk  where  it  is  exposed  on  the 
stretch  of  downs  lying  several  miles  to  the  north  of 
the  works.  It  should  be  mentioned,  however,  that 
while  much  of  the  town  of  Havant  lies  on  a  thin 
sheet  of  gravel,  much  of  the  latter  lies  on  a  consider- 
able thickness  of  clay,  beneath  which  it  is  not  likely 
that  polluting  matters  contained  in  the  gravel  could 
penetrate  to  the  chalk  below.  We  have  already 
drawn  attention  to  the  importance  of  determining 
the  position  and  extent  of  the  protective  clay.  Un- 
fortunately, as  Mr,  Whitaker's  appendix  shows,  there 
is  doubt  as  to  the  exact  boundary  line  of  this  clay 
bed  on  the  south.  The  flow  of  the  water  in  the 
chalk  appears  to  be  from  north  to  south,  and  this 
fact,  for  reasons  which  Mr.  Whitaker  adduces,  is 
considered  favour-able,  unless  it  should  appear  that 
the  water  issuing  at  the  springs  does  not  do  so  solely 
in  obedience  to  natural  pressni-e  from  below,  but  in 
part  also  to  suction  caused  by  pumping  at  the  water- 
works, in  which  case  "  a  cone  of  exhaustion"  might 
be  produced,  and  water  Ij'ing  in  the  chalk  and  more 
liable  to  pollution  might  be  drawn  upon.  It  is  prob- 
able, however,  that  in  each  section  the  water  in  the 
springs  utilised  flows  into  the  pumping  wells  by 
gravitation.  In  the  case  of  houses  built  over  the 
clay  bed,  but  close  to  its  southern  boundary,  it  ia 
pointed  out  that,  although  tho  water  cannot  pass 
down  thi'ough  tlio  clay  to  the  chalk,  it  may  travel 
along  the  top  of  tho  clay  to  its  edge,  and  flow  over 
that  to  the  now  unprotected  chalk.  In  oi"der  to 
minimise  danger  of  this  kind  the  company  have  sur- 
ronnded  the  springs,  collecting  basins,  conduits  and 
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valve  chamber  of  the  Havant  works  with  a  puddle 
clay  trench.  That  may  afford  a  certain  amount  of 
protection,  but  is  certainly  not  an  absolutely  effectual 
safeguard,  as  the  danger  lies  in  the  adraistare  of  the 
fouled  gravel  water  with  the  pure  chalk  water.  The 
only  cause  operating  to  prevent  this  mingling  is  the 
"head"  of  water  in  the  chalk,  or,  in  other  words, 
the  pressure  of  water  from  beneath ;  and  this,  in 
view  of  what  is  known  as  to  insuction  by  pipes  run- 
ningr  full  under  pressure,  cannot  be  regarded  as  ade- 
quate protection.  Turning  next  to  evidence,  negative 
oi'  positive,  as  to  actual  pollution  in  the  past,  the  in- 
spector deals  with:  1,  turbidity  of  the  water  under 
certain circnmstances;  2,  chemical  composition;  and, 
3,  degree  of  prevalence  of  certain  diseases  among 
the  consumers.  The  turbidity  occurred  after  heavy 
rainfall,  and  Dr.  Thomson  observes  that  a  chalk 
water  from  deep  springs  should  not  thus  he  rendered 
turbid,  the  rainfall  having  to  pass  through  an 
enormous  mass  of  chalk  before  reaching  the  springs 
used  for  supply.  The  available  evidence  was  insuffi- 
cient for  the  solution  of  the  problem,  but  it  seemed 
to  point  to  the  admission  of  surface  water  to  the 
Havant  section  of  the  works,  the  water  in  the 
reservoirs  there  being  found  discoloured  under  the 
circnmstances  mentioned.  Whether  danger  was  in- 
volved or  not  could  not  be  definitely  ascertained. 
Incorporated  in  thereport  is  a  seriesof  124  analyses, 
extending  over  a  period  of  ten  years  (1886-1895), 
made  by  the  medical  officer  during  that  period,  the 
BHmples  having  in  every  instance  been  taken  from 
the  mains  at  Portsmouth.  For  purposes  of  com- 
parison similar  data  are  given  in  regard  to  another 
chalk  water — viz.,  that  supplied  by  the  Kent  Com- 
pany— the  analyses  in  this  case  having  been  made  by 
Mr.  Dibdin,  late  chemist  to  the  London  County 
Council.  The  results  show  that  certain  constituents, 
usually  regarded  ae  indices  of  the  freedom  or  other- 
wise of  a  water  from  organic  pollution,  have  not 
been  present  in  excess  of  what  may  beheld  as  proper 
to  a  chalk  water ;  in  other  words,  the  mean  amounts 
of  chlorine,  of  nitrates,  and  of  free  and  albuminoid 
ammonia,  to  which  especial  regard  is  had  in  attempt- 
ing to  determine  the  amount  of  organic  pollution  in 
water,  are  entirely  consistent  witb  freedom  of  the 
water  from  dangerous  pollution.  They  are,  indeed, 
less  than  the  corresponding  amounts  in  the  Kent 
water.  The  variation  of  certain  constituents  from 
their  mean  is  also  less  than  in  the  case  of  the  Kent 
water;  but  the  necessary  data  do  not  exist  to  admit 
of  determining  the  precise  significance  of  this  fact, 
or  whether  the  extent  of  the  variation  is  inconsist- 
ent with  the  derivation  of  the  supply  from  deep 
springs  in  the  chalk.  Finally,  there  is  the  question 
of  the  prevalence  of  certain  diseases — diarrha-a  and 
enteric  fever — being  those  generally  associated  in 
this  country  with  polluted  water  supplies.  There  is 
nothing  exceptional  in  the  prevalence  of  the  former 
disease.  Confining  ourselves  to  the  latter,  it  appears 
that  the  death  rate  iu  Portsmouth  largely  exceeds 
that  in  the  smaller  neighbouring  towns  of  Gosport 
and  Havant,  figures  in  regard  to  these  being  cited 
for  purposes  of  comparison.  It  is  interesting  to  note 
in  this  connection  that  the  geological  nature  of  the 
soil  on  which  Gosport  is  built  closely  resembles  that 
of  the  soil  on  which  Portsmouth  stands,  and  that 
soil  conditions  are  among  those  believed  to  have  close 
connection  with  the  propagation  of  enteric  fever. 
Gosport,  on  the  other  hand,  has  a  water  supply  of 
its  own,  while  Havant  derives  a  large  part  of  its 
supply  from  the  Portsmouth  works.  The  death  rate 
from  enteric  fever  in  Portsmouth  is  materially  in 
excess  of  that  of  the  thirty-three  large  towns,  a  state 
of  affairs  which  cannot  very  well  be  attributed  to 
geological  conditions  in  face  of  the  different  experi- 
ence at  Gosport,  where,  as  we  have  said,  the  geo- 
logical conditions  are  similar.  Possible  causes  may 
be  found  in  soil  conditions  other  than  geological, 
sewerage  conditions,  water  supply,  or  in  certain 
factors  at  present  unappreciated  in  the  dissemina- 
tion of  enteric  fever.  Unfortunately,  the  evidence 
available  does  not  permit  of  a  definite  conclusion. 


It  would,  for  example,  bo  somewhat  arbitrary  to 
attribute  the  prevalence  of  enteric  fever  in  Ports- 
mouth to  the  nature  and  circumstances  of  the  water  < 
supply,  as  the  facts  are  not  sufficiently  conclusive. 
It  must  be  recognised,  however,  that  there  is  an 
undue  prevalence  of  the  disease,  and  that  this 
prevalence  has  not  yet  been  explained. 

The  main  conclusions  to  which  Dr.  Thomson  was 
led  by  his  investigations  may  be  briefly  sum- 
marised. The  Havant  section  is  that  from  which 
danger  is  most  to  he  apprehended.  This  danger 
arises  from  the  proximity  to  the  springs  and 
collecting  basins  of  houses  built  on  the  unpro- 
tected chalk  ;  from  the  pollution  by  sewage  matters 
of  the  sheet  of  gravel  over  the  chalk  immediately  to 
the  north  of  the  waterworks  enclosure  ;  and  from  the 
skirting  of  that  enclosure  on  two  sides  by  a  stream 
fouled  by  sewage  and  trade  refuse.  The  puddle 
trench  surrounding  the  works  cannot  bs  relied  upon 
as  an  adequate  protection.  In  conjunction  with 
these  conditions,  the  occasional  turbidity  of  the  water 
and  the  fever  death  rate  must  be  taken  into  account. 
The  nett  result  is  that  the  use  of  water  from  this 
section  of  the  works  cannot  be  considered  free  from 
danger,  which  would  be  largely  increased  should 
more  than  the  natural  outflow  of  water  be  pumped 
from  the  chalk,  as  this  would  bring  in  water  from 
an  additional  area  of  chalk  overlaid  by  polluted 
gravel.  In  such  an  event  it  is  doubtful  if  the  water 
supply  could  any  longer  be  regarded  as  safe  for 
human  consumption.  The  liability  of  water  sup- 
plies to  pollution  is  one  of  the  most  pressing  ques- 
tions of  the  day,  and  for  this  reason  we  have  drawn 
attention  at  some  length  to  Dr.  Thomson's  report, 
which  forms  an  interesting  and  valuable  addition  to 
the  literature  of  water  supply.  Needless  to  say, 
the  question  at  the  present  moment  derives  addi- 
tional significance  from  the  sad  experience  of  Maid- 
stone, and  the  less  serious,  but  sufficiently  alarming, 
outbreaks  of  typhoid  reported  from  other  districts. 
Many  of  our  readers  will  remember  that  when  Mr. 
Mansergh  recently  entertained  a  body  of  municipal 
engineers  in  the  Elan  valley,  one  of  the  points  on 
which  he  most  strongly  insisted  was  the  wisdom 
and  necessity  of  the  Birmingham  Corporation  ac- 
quiring conti'ol  of  the  entire  watershed  of  45,000 
acies  to  ensure  adequate  protection  from  pollution. 
Such  protection  should  be  considered  absolutely 
indispensable,  and  it  is  worthy  of  consideration 
whether  this  question,  together  with  the  allocation 
of  gathering  grounds,  should  not  be  I'egarded  as  a 
national  rather  than  a  local  one,  and  as  such  receive 
the  attention  of  the  central  government. 
#  »  * 

A  United  States  journal  devoted  to 
Settled!  local  government  has  announced  the  dis- 
covery of  a  method  of  refuse  disposal — 
or  "garbage"  disposal,  as  they  say  over  there — 
which  "  reads  like  a  fairy  tale,  so  marvellous  are  the 
results  attained  experimentally."  It  appears,  we 
are  told,  to  be  the  real  solution  of  this  difficult 
problem  in  sanitation.  "  This  new  discovery,  assu- 
ming it  to  be  all  that  it  seems  and  all  it  promises" 
— somewhat  important  qualifications — "will,  with- 
out question,  revolutionise  the  present  systems  of 
garbage  disposal.  Prom  an  expense  and  intolerable 
nuisance  to  municipalities  it  will  become  a  source 
of  light  and  heat  for  domestic  use  and  fuel  for  manu- 
facturing plants."  The  following  passage  al.so  is 
worth  qnotiug  as  it  stands  :  "  Investigations  have 
been  made,  with  perfect  satisfaction  up  to  date,  of 
an  invention  by  which,  by  a  simple  and  inexpensive 
process,  garbage,  night  soil,  street  sweepings,  &c., 
can  be  generated  into  a  beautiful  illuminating  gas, 
or  a  fuel  gas  carrying  more  heat  nnita  than  natural 
gas.  This  gas  is  without  odour  and  is  non-asphyxi- 
ating, and  the  cost  of  producing  it  from  garbage  is 
less  than  15  cents  per  1,000  cubic  feet,  a  ton  of 
garbage  producing  14,000  cubic  feet."  The  gas  ex- 
perts,  we  are  given  to  understand,  declare  that  "  it 
is  simply  marvellous,"  and  "  the  illuminating  quality 
of  the  gai'bage  gas  is  equal,  if  not  better,  to  the  very 


November  5,  1897.] 


AND   COUNTY   ENGINEER. 


523 


best  coal  pas."  We  are  careful  to  pnt  the  last 
passage  in  quotation  marks,  on  account  of  the  {gram- 
matical constructioD,  which  scarcely  reaches  so  high 
a  standard  of  excellence  as  the  "  garbage  gas"  is 
supposed  to  do.  Finally,  we  loiirn  that  the  inventor 
lias  been  experimenting  for  years  to  reach  the  present 
results,  and  feels  that  success  has  at  last  crowned 
his  efforts.  Possibly,  but  it  is  a  pity  the  meagre 
information  vouchsafed  is  so  vague  and  unconvin- 
cing. Perhaps  the  gentleman  "  who  has  thoroughly 
investigated  this  process,  and  who  has  control  for 
the  inventor,  Mr.  Harris,  of  all  rights  in  this  country 
(i.e.,  the  United  States)  and  Europe,"  will  oblige 
with  some  more  reliable  data. 

«  *  • 

The  success  of  the  Berl'.n  sewage  farm 
Sewage  \g  often  cited  as  an  illustration  in  sup- 
Disposal  p(jj,j.  Qf  j^j^g  system  of  treating  sewage  by 
Berlin,  diiect  application  to  land.  It  may  be 
freely  admitted  that  sewage  farms  have 
often  suiTered  from  neglect  and  unskilful  and  ignorant 
management,  bat,  on  the  other  hand,  it  should  not 
bo  forgotten  that  certaip  favourable  conditions  pre- 
vail at  Berlin  which  are  not  found  elsewhere  to 
anything  like  the  same  extent.  In  short,  the  suc- 
cess of  the  Berlin  experiment  is  not  sufficient  ground 
for  assuming  that  success  might  equally  well  be 
achieved  elsewhere.  The  conditions  prevailing  at 
Berlin  have  been  thus  briefly  described  by  the 
American  monthly,  Mnnkipal  Euyiuceriug :  "The 
soil  on  the  Berlin  sewage  farm  is  a  light-coloured 
sand,  of  very  uniform  size,  somewhat  smaller  than 
the  sand  in  use  generally  for  water  filtration.  When 
there  has  been  sufficient  growth  of  vegetation  to 
produce  a  light  covering  of  the  loam  the  general 
character  of  the  soil  is  changed  but  little.  The  soil 
before  the  sewHge  irrigation  is  begun  can  support 
but  little  vegetation,  and  there  was  almost  nothing 
on  the  farm  before  its  use  for  the  present  purpose 
but  a  sparse  growth  of  pine  timber  and  a  little  grass. 
No  special  preparation  of  the  beds  is  necessary, 
therefore,  apatt  from  laying  the  effluent  drains, 
grading  the  beds  slightly  to  place  the  flow  of  sew- 
age over  the  surface  under  complete  control,  throw- 
up  the  divisions  between  beds,  and  preparing  the 
trenches  to  distribute  the  sewage  to  the  beds.  Nearly 
all  the  structures  are  of  a  primitive  and  temporary 
nature,  but  they  answer  their  purpose  quite  as  well 
as  more  elaborate  structures,  are  less  expensive  at 
first,  and  probably  but  little  more  expensive  to 
maintain."  The  average  coat  of  preparing  the  land 
tor  use  is  estimated  at  about  £'2b  an  acre,  and  the 
cost  of  the  land  about  £40  an  acre,  making  a  total 
cost  of  £()5  an  acre.  We  miy  remind  our  contem- 
porary of  another  fact,  which  tends  to  minimise 
the  cost — namely,  that  the  farm  is  maintained  by 
convict  labour. 


The  Local 

Government  Board: 

Work  of  the 

Medical 
Department. 


The  annual  report  (being for 
lS96-t])  of  the  medical  otiicer  of 
the  Local  Government  Board 
has  now  been  published  as  a 
Parliamentary  paper,  and  as  a 
supplement  to  the  twenty-fifth 
annual  report  of  the  Local  Government  Board,  to 
whicih  wo  referred  last  week.  Extending  to  upwards 
of  300  pnges,  it  sets  forth  the  administrative  rela- 
tions of  the  medical  department  in  regard  to — 1, 
vaccination  and  public  vaccination,  and,  2,  other 
admini.^trative  bnsines:<.  The  second  division  com- 
prises a  variety  of  subjects  of  which  the  medical 
department  took  account,  including  nnmerous  con- 
ferences and  local  inquiries  on  matters  relating  to 
the  adoption  of  by-laws,  the  preparation  of  plans  for 
isolation  hospitals  by  various  local  sanitary  authori- 
ties, and  to  other  qurstions  of  sanitary  administra- 
tion. The  medical  oflii^er  records  thnt  sanitary 
authorities  arc  coming  more  and  more  to  see  advan- 
tage from  a  preliminary  discussion  of  the  debatatde 
points  arising  out  of  proposals  in  which  loans  are 
involved,  or  in  which  the  adaptability  of  the  board's 


model  by-laws  to  the  needs  of  particular  localities 
raises  questions  of  divergence  from  the  customary 
lines.  As  illnstrating  the  peculiar  effectiveness  of 
the  board's  cholera  regul»tion8,  attention  is  drawn 
to  the  fact  that,  though  thirty-one  vessels  "  infected 
with  cholera"  in  the  sense  of  those  regulations 
reached  three  English  ports  during  1895,  the  year 
ptissed,  as  was  the  case  also  in  1894,  without  the 
spread  of  cholera  to  anyone  living  in  this  country. 
Special  reports  embodyintj  the  results  of  investiga- 
tions conducted  during  1895  are  added  as  appen- 
dices. As  our  readers  are  aware,  reports  dealing 
with  the  sinitary  circomstances  and  administration 
of  particular  districts  are  referred  to  in  our  colamns 
from  time  to  time  when  published  separately. 


Typhoid 


It  is  to  be  feared  that  the  unhappy 
Outbreaks,  experience  of  Maidstone  hss  caused 
undue  prominence  to  be  given  to  out- 
breika  of  typhoid  in  different  parts  of  the  country 
which  would  not  otherwise  have  been  regarded  as 
of  unusual  importance.  One  unfortunate  result  of 
this  is  the  almost  inevitable  circulation  of  irrespon- 
sible  and  misleading  statements,  which  are  not  only 
unjust  to  the  districts,  the  sanitary  anthoiities  and 
the  officials,  but  produce  mischievous  impressions 
and  results  which  cannot  always  be  coanteracted 
even  by  prompt  contradiction.  In  the  case  of  ilaid- 
stone,  however,  so  much  information  of  an  evidently 
reliable  and  incontrovertible  character  has  been 
forthcoming  that  there  is  no  necessity  to  give  atten- 
tion or  publicity  to  any  other.  We  refer,  for  example, 
to  statements  and  reports  of  medical  men  of  the 
highest  authority  and  to  the  reported  proceedings 
of  the  town  council.  We  doubt,  however,  if  much 
more  need  be  said  in  regard  to  Maidstone  until  one 
of  three  things  takes  place — the  publication  of  Dr. 
Theodore  Thomson's  report  to  the  Local  Govern- 
ment Board,  the  holding  of  the  promised  public  in- 
quiry by  that  department,  or  the  hearing  of  the  test 
case  which  some  one  has  been  thrcalening  to  bring. 
A  few  cases  still  continue  to  be  notified,  being  prob- 
ably due  to  the  secondary  causes  of  which  we  hear 
so  much.  Yesterday  morning  the  total  number  of 
cases  was  put  at  1,783,  and,  of  course,  cases  and 
deaths  are  matters  of  notification  and  registration, 
on  which  the  irresponsible  paragraphist  cannot  very 
well  exercise  his  imagination. 

«  •  • 

We  have  more  than  once  had 
Street  Cleaning    occasion  to  refer  to  the  good  work 
New'Vork  which  has   been  done  by  Colonel 

City.  George   E.    Waring,   the   present 

commissioner  of  street  cleaning. 
He  himself  says  that  the  streets  of  the  city  are  now 
clean,  because  the  work  is  done  for  itself  alone,  and 
not  for  its  political  influence.  By  insisting  upon 
good  work  and  assuring  goo  1  workers  steady  posi- 
tions a  competent  army  of  street  cleaners  has  been 
collected,  and  now  there  is  a  man  instead  of  a  voter 
in  charge  of  every  broom.  NVe  have  before  given 
some  details  of  the  system,  but  the  following  outline 
may  be  useful  on  account  of  its  brevity.  Sweepers 
travel  the  streets  singly  over  allotted  "  beats,"  their 
doty  being  to  keep  such  territory  conatantl)-  clean. 
Each  is  equipped  with  a  two-wheeled  truck  or 
skeleton  cart,  from  the  frame  of  which  is  suspended 
an  open  canvas  bag.  Ho  has  also  a  broom,  scraper, 
watering  can  and  shovel,  all  of  which  are  carried 
around  on  his  curt.  As  fast  as  sweepings  are  col- 
lected they  are  shovelled  into  the  bag,  and  when  a 
bag  is  full  It  is  tied  up,  detached,  phu-eil  on  the  kerb 
to  await  removal  waggons,  and  a  new  bag  is  placed 
in  position  in  the  cait.  The  tying  up  of  the  bag 
prevents  any  nuisance  from  the  scutlering  of  dust 
and  paper.  It  is  stated  that  the  old  New  York  Oily 
Street  Cleaning  Depart ment  used  to  keep  a  patron- 
age ledger  for  each  district,  and  in  these  ledgers,  we 
are  told,  "  district  leaders"  were  credit.i  d  and  liebited 
with  appointments  and  removuta  secured  by  them 
in  the  street  cleaning  force. 


524 


THE    SURVEYOR   AND   MUNICIPAL 


[November  5,  1897. 


"The  Surveyor"  Exhibit. 

TESTS  OF  ROAD-MAKINC  STONES. 


At  the  Building  Trades'  Exhibition,  held  at  the 
Royal  Agricultiu-al  Hall  in  March  last,  there  was, 
it  will  no  doubt  be  remembered,  au  exhibit,  organised 
by  The  Suuveyob,  of  materials  used  inroad  and  foot- 


The  Subveyoe  exhibit,  there  was  at  once  seen  *he 
desii'ability  of  (a)  on  some  future  occasion  repeating 
the  idea  in  more  comprehensive  and  systematic 
form,  (fc)  providing  permanent  storage  for  the  valu- 


'  '.>  r,  ^' 


Side  View  of  Maciiinekv. 


path  construction.  Assurances  were  not  wanting 
that  the  collection  proved  of  interest  to  municipal 
engineers,  contractors  and  others  ;  and  it  is  believed 
that,  in  conjunction   with  the   explanatory  papers 


able  nucleus  of  a  future  museum,  (c)  having  made 
and  published  reliable  and  impartial  tests  of  the 
stone  collected  and  shown. 

"With  regard  to  the  first  of  these  development,  we 


End  View  of  Machinery. 


read  at  the  Hall  in  connection  with  them,  the  large 
number  of  specimens  gathered  together  in  con- 
venient form  for  inspection  were  not  uninstructive. 
With   a  view   to  developing' this  latter  feature  of 


shall  duly  announce  details  when  the  opportunitj' 
recurs  for  putting  the  scheme  into  ])iactical  shape. 
As  to  the  sec(md,  ari'angenients  are  now  being  made, 
and  we  hope  in  due  course  to  be  alilo  to  iinnounce 
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tliat  the  specimens  shown  at  the  Agricultural  Hall 
have  been  classitied  and  arranged  and  housed  in 
London,  in  an  easily-accessible  locality  for  inspec- 
tion by  anyone  in'erested. 

As  to  the  thii'd  outgrowth  of  the  exhibit,  we  are 
able  now  to  submit  the  result  in  the  form  of  a  number 
of  valuable  tests  made  for  The  Survetok  by  Mr.  E. 
J.  Lovegrove,  a.m.i.C.e.,  engineer  and  surveyor  to 
the  Hornsey  District  Council.  Mr.  Lovegrove  has 
spared  neither  time  nor  labour  to  secure  absolutely 
accurate  figures  ;  but  we  have  no  doubt  he  will  to 
some  extent  be  recompensed  by  an  appreciation  of 
the  fact  that  his  tests  will  be  of  lasting  utility  to 
very  many  of  his  confreres. 

The  machine  used  by  Mr.  Lovegrove  for  testing 
the  samples  consists  of  three  cylinders,  11^  in.  in 
internal  diameter,  with  three  1-in.  by  1-in.  wngle 
iron  ribs  rivttted  lengthwise  on  the  inside  of  each 
cylinder.  The  machine  is  driven  by  a  gas  engine, 
and  was  built  for  the  Hornsey  Local  Boai'd  by 
Messrs.  Goridard  &  Massay,  of  Nottingham,  to  the 
design  of  Mr.  T.  de  Courcy  Meade,  m.i.c.e.,  the  city 
surveyor  of  Manchester,  late  engineer  to  the  Hornsey 
district.  A  photograph  of  the  machine  is  given 
on  p.  524. 

In  testing  the  samples  great  care  has  been  exer- 
cised to  obtain  uniformity  of  conditions.  The  same 
weight  of  stones  —  viz.,  4  lb. — was  placed  in  the 
cylinder  and  subjected  to  8,000  revolutions  at  a 
speed  of  twenty  revolutions  per  minute. 

In  the  wet  tests  the  stones  were  weighed  dry, 
about  half  a  gallon  of  water  being  put  in  the  cylinder 
with  t'le  stones,  the  weight  after  test  not  being 
taken  until  the  stones  were  thor.)ughly  dry. 

The  chips  referred  to  in  the  tabulated  statement 
vary  in  size,  and  the  dust  produced  is  in  the  form  of 
a  very  fine  powder. 

The  result  of  the  tests  are  tabulated  for  conveni- 
ence, and  the  differences  between  the  weight  before 
and  the  weight  after  tests  are  given  in  per  centage. 

It  should  be  borne  in  mind  that,  while  the  rotary 
test  gives  the  comparative  toughnesi  of  the  stoiiv, 
there  are  other  points  to  be  taken  into  consideration 
— such,  for  iust.ance,  as  the  cleavage.  S(nue  stones 
and  granites,  though  hard,  have  in  breaking  a  ten- 
dency to  produce  flaky  instead  of  cubical  pieces. 
Consignments  rather  than  samples  ai'e  the  best 
guide  on  this  point. 

Mr.  Lovegrove  wishes  to  aoknowl  dge  the  assist- 
ance given  by  Mr.  H.  Coombs,  head  foreman  to  the 
Hornsey  Council,  and  to  Mr.  Collis  Adamson,  one  of. 
the  assistants,  in  cai-rying  out  the  tests. 


SEA  DEFENCES. 


At  a  meeting  of  the  Society  of  Engineers,  lield  iit  the  Royal 
United  Sei'vicc  Institution,  Whitehall,  on  Monday  evening,  Mr. 
G.  Maxwell  Lawfoul,  president,  in  the  chair,  a  pajier  was  read 
by  Mr.  lUcliard  P.  Grantham,  M.i.c.K.,  r.G.s.,  on  "  Sea  Defences." 
The  author  first  referred  to  the  rapid  development  of  watering 
places  on  the  coast,  and  the  large  sums  of  money  spent  in 
their  protection  against  the  inroads  of  the  sea ;  and  to  the 
loss  of  land  in  other  parts  by  erosion.  He  observed  that  the 
sand  and  shingle  freed  by  this  erosion  became  the  most  im- 
jxirtant  clemenls  in  the  defence  of  the  coast  line.  The  re- 
moval of  the  drift  for  trading  piu'poses  therefore  should  not 
bo  allowed,  and  in  many  places  has  been  prohibited.  The 
forms  of  defence  against  the  encroachment  or  overflow  of  the 
8oa  were  divided  liy  the  author  into  throe  classes  :  1,  embank- 
ments of  reclamation  areas;  2,  upright  stone  or  concrete 
walls;  and,  3,  groynes  of  timber,  stone  or  concrete.  The 
walls  of  Canvoy  Island,  which  are  16  miles  long,  were  de- 
scribed as  typical  of  tho  first  class.  The  wall  fronting  the 
Thames  is  4  miles  long,  and  its  outer  sloi)o,  the  inclination  of 
which  is  3j  and  4J  to  1,  is  pitched  with  stone,  which  at  th(^ 
most  exposed  portions  is  40  ft.  broad.  The  top  of  the  wall  is 
18  ft.  above  ordnance  datum,  ntid  the  high-water  of  spring 
tides  rises  from  11  ft.  to  12  ft.  above  tliat  datum.  The  author 
stated  that  upright  walls  ranging  in  profile  were  usually 
built  at  seaside  watering  places.  An  ui)right  wall  caused  a 
lowering  of  tho  .shore  in  front,  owing  to  the  scour  induced  by 
the  impact  of  tho  sea  against  the  wall,  which  thus  gets  under- 
mined. Several  examples  were  ijuoled.  Tho  function  of  a 
groyne  is  to  deflect  the  waves,  so  that  the  drift  mtiy  bo  (hi- 
posited  and  retained  in  the  vicinity  of  the  groyne.  The  object 
of  the  deposition  and  retention  is  to^gradually  raise  the  level 


of  the  shore,  which  thus  becomes  a  defence  against  the  scour- 
ing action  of  the  waves.  Groynes  erected  on  the  Lignrian 
coast  of  Italy,  and  on  the  Yorkshire  and  Sussex  coasts,  have 
stopped  the  encroachment  of  the  sea  without  the  aid  of  longi- 
tudinal walls.  A  system  of  low  light  groynes,  recently  adopted 
at  Dymchurch  and  New  Romney,  has  been  beneficial  in  raising 
the  level  of  the  foreshore.  The  points  to  which  especial 
attention  was  drawn  were  :  1,  the  importance  of  the  littoral 
drift  for  defence  ;  2,  the  necessity  of  groynes  in  certain  situa- 
tions ;  and,  3,  groynes  as  the  sole  means  of  defence. 

DISODSSION. 

The  Chairman,  after  the  reading  of  the  paper,  said  that 
the  subject  was  one  of  much  interest  to  engineers,  and,  as 
the  author  had  stated  in  his  concluding  remarks,  one  of  great 
national  importance.  He  thought  that  the  best  thanks  of  the 
society  should  be  offered  to  Mr.  Grantham  for  his  valuable 
contribution,  and  accordingly  moved  a  resolution,  which  was 
carried  with  acclamation. 

Prof.  Vernon  Haroonrt  said  that,  in  his  opinion,  the  jjaper 
was  a  very  clear  one,  and  he  quite  agreed  with  all  that  the 
author  had  said,  especially  in  regard  to  the  direction  and 
construction  of  sea  walls.  The  action  of  material  in  coming 
along  the  coast  was,  he  thought,  due  entirely  to  the  action  of 
the  wind. 

Mr.  Whitaker  ventured  to  think  that  if  the  different  author- 
ities of  sea  coast  towns  were  to  combine,  instead  of  acting  eacli 
for  themselves,  the  work  of  coasi,  defence  would  be  carried 
out  more  thoroughly  and  in  a  manner  which  would  give  better 
results  than  are  being  obtained  at  present.  The  question 
was,  he  agreed,  one  of  national  importance,  but  he  had  not 
the  least  expectation  of  help  from  the  Government,  with 
whom  he  had  served  thirty-nine  years.  Alluding  to  a  failure 
mentioned  by  Mr.  Grantham,  his  opinion  was  that  such  a 
report  was  as  important  and  instructive  to  engineers  as  that  of 
a  success.  Upright  stone  walls  were,  he  thought,  built  in 
direct  opposition  to  nature. 

Mr.  A.  T.  Walmisley,  after  referring  to  the  great  value  of 
Mr.  Grantham's  ])aper,  went  on  to  speak  of  New  Romney. 
Where  there  was  no  stoned  pitched  slope  or  wall  on  the 
frontage,  as  is  the  case  at  that  town,  the  groynes  should  be 
carried  well  up,  and  so  relieve  all  cause  for  anxiety.  The 
New  Romney  works  were,  however,  admirably  carried  ont, 
and  possessed  the  merit  of  economy  of  construction.  Be- 
feiring  to  vertical  walls,  he  knew  of  a  case  where  the  wall, 
which  was  constructed  of  timber,  tratismitted  the  vibration 
some  distance  inland,  and  he  therefore  held  that  a  curved 
wall  was  the  more  satisfactory.  The  section  would  depend 
greatly  on  the  locality  and  the  kind  of  foundation. 

Mr.  W.  H.  AVheeler  imagined  that  the  movement  of  the 
drift  was  due,  not,  as  Prof.  Harcourt  said,  to  the  wind,  but  to 
tlie  action  of  the  tides.  He  did  not  speak  from  actual  ex- 
perience, but  more  as  tin  amateur.  He  had,  however,  had 
great  opportunities  to  acquire  knowledge  on  the  subject.  Tho 
movement  of  the  drift  was  regular  and  continuous,  but  occa- 
sionally the  wind  might  reverse  tho  action.  Waves  were 
always  coming  in,  even  on  the  calmest  days  ;  some  might  only 
be  a  few  inches  high,  but  the  movement  was  always  going  on. 

Mr.  Case  then  gave  some  interesting  figures  in  regard  to 
the  works  of  coast  defence  which  he  has  carried  out  in  Dym- 
church. 

Mr.  P.  F.  Mursey  supplied  some  similar  information  re- 
specting Benfleet. 

Mr.  Moore  agreed  that  the  question  of  sea  defences  should 
receive  more  attention  at  the  hands  of  the  CTOvernment,  and 
also  that  the  works  ought  to  be  undertaken  by  the  combina- 
tion of  anthorities,  as  suggested  by  Mr.  Whitaker.  As  a  result 
of  experience  he  hadfound  that  j)romenadcs  with  an  overhang- 
ing nose  were  very  efficient  and  threw  the  water  back  on  to 
the  sea  as  they  were  expected  to  do. 

Messrs.  Woodall,  Morrison  and  R.  J.  G.  Read  having  spoken, 

Mr.  Grantham  .said  that  he  was  greatly  indebted  to  the 
several  gentlemen  who  liad  given  information  and  had  made 
remarks  with  regard  to  the  i>oints  raised.  Ho  was  es|>eKiiilly 
glad  to  find  that  Prof.  Harcourt  agreed  with  liis  methods  of 
carrying  out  sea  defence  works.  He  thanked  them  all  for 
their  kind  attention. 


Garbage  Collection. — In  Now  York,  says  IVic  Miiiiicipalil'j 
and  Cuuiilij,  hotiseholders  are  required  to  placo  their  garbage 
receptacles  within  their  "  stoop-lines  "  half  an  hour  before  the 
time  scheduled  for  the  arrival  of  the  garbage  removal  waggon. 
The  "  stoop-lme  "  is  a  peculiarity  of  New  York  and  Brooklyn  ; 
it  is,  in  fact,  the  outer  boundary  of  what  is  commonly  known 
as,  or  takes  the  place  of,  the  front  "area."  In  Buffalo  there 
are  no  "  stoop-lines,"  householders  may  place  their  garbage 
receptacle  in  frotd  of  their  houses,  on  the  curb  line,  an  hour 
before  scheduled  time,  but  theij  <irc  not  rompcllcd  lu  do  .so. 
They  may  insist  niion  the  garbage  collector  carrying  the  re- 
ceptacle from  the  iiitchen  door  to  the  waggon,  and  returning 
same.  If  this  plan  was  more  generally  followed  the  BulTiiIo 
method  would  bo  better  than  the  New  York  plan.  But,  un- 
fortunately, the  kind-hearted  householder  of  Buffalo  too  fre- 
quently himself  carries  his  receptacles  to  the  curb,  where,  in 
all  their  filth,  they,  the  receptacles,  stand  for  an  houror  more, 
subject  to  the  tidmiring  gaze  of  all  by-passers,  txnd,  Oh  !  when 
it  comes  to  ])assing  tlie  corner  of  Pearl  and  Niagara  streets  in 
the  evening,  what  a  beautiful  array  of  garbage  distribution  is 
on  view,  and  otherwise. 
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THE  CONGRESS  AT  LEEDS.     VIII. 


Tliis  week  we  conclude  iinr  report  of  tin;  congress  wit.li 
BiiiiK-  details  of  the  works  to  wliicli  visits  of  inspection  were 


pail] — namely,  the  Leeds   fire-clay  works,  tlie  eiperimeDtal 
sewage  works  ant!  Ilie  electric  tramway  works. 


SOCIAL    FUNCTIONS. 


With  these  we  are  not  concerned  in  these  columns,  but 
courtesy  demands  that  we  sliould  acknowledge  the  hospitality 
liberally  accorded  by  Leeds  to  its  visitors.  An  instance  of 
this  was  the  reception  given  to  the  congress  by  the  lord 
mayor  in  the  art  gallery,  for  which  some  1,500  invitations 
were  issned.     Xeedless  to  say,  a  most  enjoyable  evening  was 


spent.  Another  pleasant  fnnction  wag  the  (jarden  party, 
given  by  the  sanitary  committee  of  the  corporation  at 
Manston  Hall,  a  private  house  acquired  by  the  corporation 
and  furnished  as  the  administrative  headquarters  of  the  new 
hospitals  being  erected  on  the  estate. 


SOME    VISITS     OF    INSPECTION. 


LEEDS  FIRE-CLAY  COMPANY'S  WORKS. 
On  the  conclusion  of  the  Mnnicipal  and  County  Engineers' 
conference  there  was  a  large  addition  of  members  who  had 
been  taking  part  in  the  Rivers  Pollution  Section's  meeting, 
and  the  whole  party,  numbering  over  120,  drove  in  brakes  to 
the  Royds  works  of  Messrs.  Joseph  Ci.iff  &  Sons.  The  firm, 
as  most  of  our  readers  know,  is  one  of  an  amalgamation  of 
the  si?c  Old-established  private  firms,  which  make  up  the 
Leeds  Fire-Clay  Company,  Limited,  the  other  five  being 
Messrs.  W.  Ingham  &  Sons,  of  Wortley,  near  Leeds;  the 
Wortloy  Fire  Clay  Company,  of  EUand-road,  Leeds;  the  Bur- 
mantofts  Company,  of  Hnrmantofts;  Messrs.  E.  Brooke  & 
Son,  of  Hndderslield  ;  and  Messrs.  lirooke  A  i^on,  of  Halifax. 
All  those  firms  were  engaged  in  the  manufacture  of  a  variety 
of  articles  from  fire-clay,  four  of  them  working  the  Wortley 
fire-clay  and  the  remaining  two  th:it  of  the  Halifax  district, 
'flie  range  of  products  of  the  amalgamation,  whicli  has  a 
capital  of  £1,000,000,  is  from  red  bricks  up  to  glazed  bricks 
of  all  colours,  terracotta,  baths,  sinks  and  drain  pipes,  and 
the  beautiful  faience  produced  at  the  Burmantafts  works, 
which  is  as  remarkabU  for  its  delicate  tones  as  for  its  beauty 
of  design.  The  company  possesses  in  its  own  right  large 
areas  of  minerals,  besides  leases  of  further  areas,  amounting 
in  the  aggregate  to  something  ai)i>roacliing  2,U()0  acres.  The 
qualities  of  fire-clay  are,  it  need  li:irdly  be  said,  much  im- 
proved and  enhanced  by  long  ex[»osurt*  to  the  weather.  For 
all  goods  this  "  weathering  "  is  advisable,  and  for  some  it  is 
indispensable.  In  view  of  this  the  company  have  at  their 
various  works  upwards  of  100,000  tons  of  clay  stocked  at  the 
pit  banks.  The  weekly  outjiut  of  the  company  is  about 
1,000,000  bricks — red,  blue,  fire  bricks  and  glazed  bricks — in 
addition  tn  gas  retorts  and  the  terra-cotta  sinks,  baths,  Ac, 
we  have  already  referred  to.  Faience  for  external  use  in  the 
construction  of  buildings  is  now  being  actively  manutactured 
by  the  firm,  and  many  examples  in  London  and  the  provinces 
testify  to  the  suitability  of  this  glazed  ware  for  our  English 
climate.  Egg-shell  glazed  terra-cotta,  as  used  at  Messrs.  Brown 
&  Co.'s  Bank  at  Leeds,  shows  the  most  recent   improvement 
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in  this  direetim,  and  the  result  cannot  fail  to  satisfy 
architects.  At  the  Health  Exhibition  at  Leeds  this  glazed 
terra-cotta,  it  will  have  been  noticed  from  the  list  of  awards 
already  published  in  Tnic  Sirvevor, received  a  bronze  medal. 

The' visitors  to  Messr.i.  Cliff's  branch  of  the  Leeds  Fire-Clay 
Company  were  received  by  Mr.  W.  D.  Cliff,  J. r.,  the  chairman 
of  the  amalgamated  firms,  and  weie  entertained  at  a  cham- 
pagne luncheon,  given  in  a  chapel,  which  for  the  nonce  waa 
made  to  serve  as  a  dining-room.  Their  somewhat  incon- 
gruous surroundings  did  not,  however,  prevent  the  visitors 
enjoying  the  repast.  Mr.  T.  Hcwaon,  city  engineer  of  Leeds, 
and  Mr.  Cox,  city  engineer  of  Bradford,  briefly  proposed  the 
toast  of  prosperity  to  their  chairman  and  the  huge  organisa- 
tion over  which  he  presides  ;  Mr.  Cliff,  in  re.s|x>nding.  making 
the  interesting  statement  that,  though  the  Leeds  Fire-Clay 
Company  has  only  been  formed  within  the  last  eight  years, 
the  branch  of  it  which  was  associated  with  the  name  of  Cliff 
has  existed  for  more  than  a  century.  Under  the  guidance  of 
their  host  and  his  sous  tlio  visitors  then  went  round  the 
works,  inspecting  the  colossal  mound  of  clay  which  was  iu 
process  of  weathering,  the  making  of  bricks,  channel  bends, 
junctions,  Ac,  in  while  glaze,  and  the  building  up  of  enamelled 
baths,  closets,  sinks,  Ac.  In  that  busy  hive  it  was  easy  to 
realise  the  magnitude  of  the  output  which  the  reputation  of 
the  firm  has  secured  for  their  wares. 

A  visit  was  also  paid  to  the  works  at  Wortley  of  Messrs. 
W11.1.IA.M  iNon.tM  &  Sons,  another  branch  of  the  Leeds  Fire- 
Clay  Company.  Here  tlie  visitors  were  met  by  Mr.  Wm. 
Ingham,  who  first  showed  I hem  the  manufacturing  of  24. in. 
pipes,  a  process  that  was  watched  with  much  interest.  After 
[lassing  through  the  drying  sheds  and  examining  the  kilns, 
I  lie  shops  where  the  Hassall  joint  is  made  was  next  reached, 
aud  the  vaiions  stages  were  inspected  with  the  keenest  in- 
terest. It  is  well  known  that  the  best  cloy  for  pipe. making 
should  be  tenacious,  porous  and  ductile  in  its  raw  state,  aa 
these  qualities  ore  severely  tested  in  the  process  of  manufac- 
ture. The  mixture  shonid  be  so  pn' pa  red  and  pngged  as  to 
be  able,  when  dried  and  fired,  to  retain  with  only  a  slight 
deviation  the  shapes  imported  to   it  in   moulding.     The  most 
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essential  features  to  be  obtained  in  the  raw  material  are 
tonglinesa,  tightness,  impermeability,  durability  and  strength, 
and  the  clay  should  bo  so  finely  ground  that  when  finished 
the  pipe  shall  possess  a  perfectly  smooth  surface  throughout, 
the  crust  being  thoroughly  homogeneous  and  capable  of  re- 
sisting intense  heat.  The  analysis  of  tlie  Wortley  clays  shows 
that  its  composition  is  very  similai-  to  the  Dorset  clays,  from 
which  the  stoneware  pipes  are  made,  but  the  former  possess 
a  mechanical  condition  which  renders  them  less  brittle.  That 
all  these  features  claimed  for  the  Wortley  clays  are  not 
illusoi-y  was  demonstrated  by  a  test  that  was  made  upon  an 
ordinary  6-in.  pipe  taken  from  stock,  and  which  did  not  col- 
lapse until  the  guage  indicated  a  pressure  oF  150  lb.  upon  the 
square  inch.  The  capaciiy  of  these  pipes  for  withstanding 
heavy  loads  was  demonstrated  by  the  placing  of  three  2-t-in. 
Hassall's  double-lined  pipes  completely  jointed  in  a  shallow 
trench  in  which  no  socket  holes  had  been  cut,  so  that  the 
pipes  were  not  supported  in  any  way  under  the  barrel.  The 
centre  pipe  was  loaded  with  5  tons  of  pig  iron  clear  of  the 
sockets,  and  neither  the  crust  of  the  pipe  nor  the  joint  showed 
the  least  trace  of  fracture.  AVe  ai'e  enabled  to  give  a  view 
of  this  test  for  breaking  weight,  and  also  of  another  that  was 
made  a  short  time  ago,  when  the  pipes  were  evenly  beddeil 
and  socket  holes  cut,  and  it  will  be  seen  that  the  load  success- 
fully applied  was  10  tons,  which  is  equivalent  to  the  weight 
that  would  be  superimposed  in  refilling  a  trench  20  ft.  deep. 
After  viewing  these  tests  th^  party  proceeded  to  inspect  the 
making  of  gas  retorts,  and  were  deeply  interested  in  the 
process,  especially  with  the  easy  and  rapid  way  in  which  these 
deviations,  10  ft.  3  in.  long,  were  handled  and  carried  to  the 
di'ying  shed.  An  inspection  of  a  variety  of  goods  used  in 
manholes  and  sewage  tanks  completed  a  most  interesting  and 
instructive  visit,  and  Mr.  Ingham  was  heartily  thanked  for 
his  courteous  and  genial  reception. 

EXPERIMENTAL   SEWAGE  WORKS  AT  KNOSTROP. 

Leeds  has  about  400  miles  of  main  sewers  running  through 
the  city.  The  present  sewage  works  were  erected  in  1870,  at 
a  cost  of  £47,000.  Some  16,000,000  gallons  of  sewage  are 
treated  at  them  daily,  the  annual  cost  of  working  being 
£7,000.  When  the  sewage  works  were  built  the  population 
was  250,000;  it  is  now  409,000.  Obviously  a  satisfactory 
svstem  of  sewage  disposal  grows  every  year  more  and  more 
essential,  and  with  a  view  to  finding  it,  if  possible,  the  cor- 
poration arc  making  preparations  at  their  sewage  works  at 
Knostrop  for  a  series  of  exhaustive  e.xpei'iments  in  purifying 
Leeds' sewage  by  passing*  it  througli  "  bacteria  beds.''  Mr. 
Dibdin,  the  analytical  cliemist,  has  been  called  in  to  carry 
out  the  experiments,  and  Mr.  Hewson,  the  city  engineer,  is 
building  the  beds  to  fulfil  the  requirements  of  Mr.  Dibdin, 
After  having  made  analysis  of  the  Leeds  sewage,  Mr.  Dibdin 
decided  that  it  was  necessary  that  the  sewage  should  be 
passed  throu!;h  two  bacteria  beds.  Of  the  twelve  tanks  at 
the  works,  Nos.  11  and  12  have  accordingly  been  appropri- 
ated to  the  experiments.  As  these  tanks  were  level  with  each 
other  and  the  effluent  from  the  bottom  of  one  had  to  pass  on 
to  the  other,  and  as  thej'  were  not  of  a  uniform  depth,  the 
tank  utilised  for  the  reception  of  the  sewage  had  to  be  filled 
in  some  8  ft.,  and  have  its  side  walls  raised  7  ft.;  and  the  tank 

./Utilised  for  the  second  treatment  had  to  be  filled  in  some  2  ft. 
and  have  its  side  walls  raised  2ft. 

The  construction  of  the  first,  or  sewage-reception,  bacteria 
bed  is  as  follows  :  The  bottom  of  the  bed  is  p.aved  with  old 
bricks  gi-outed  in  with  cement,  the  bottom  so  formed  having 
a  longitudinal  fall  to  the  outlet— which  is  placed  centrally 
in  the  end  wall  of  the  bed  — of  lin.  in  22  ft.,  and  a  cross  fall 

.  of  1  in.  in  30ft.  to  such  outlet.  Upon  this  tloor  are  laid  3-in. 
agricultural  tile  drains  2  ft.  apart,  the  low  ends  of  which  ara 
connected  to  a  dry  brick  collecting  drain  formed  against  the 
end  wall  of  the  tank  and  conveying  the  drainage  to  the  out- 
let, which,  as  before  stated,  is  immediately  over  the  second 
bacteria  bed.  This  drain  is  6  in.  wide  and  3  in.  high  at  its 
furthest  points  from  the  outlet,  liut  incre.rses  uniformly  until 
opposite  the  outlet,  wliere  it  is  composed  of  four  rows  of  6-in. 
by  3-in.  drains  side  by  side.  The  outside  row  of  bricks  and 
all  the  covering  bricks  are  laid  close,  but  quite  dry  ;  hut  the 
bricks  forming  the  sides  or  mid-feathers  between  drains  are 
left  about  1 J  in.  to  2  in.  apart.  The  outlet  ends  in  a  sluice 
valve  12  in.  in  diameter,  connected  to  an  aperture  which  is 
drawn  down  and  widened  through  the  thickness  of  the  wall 
from  the  circular  section  of  the  vnlve  to  one  6  ft.  wide  and 
3  in.  high.  The  drain  tiles  are  laid  in  gasworks  coke  of  such 
a  dejith  that  the  coke  filling  will  jnesent  a  horizontal  face. 

This  completes  the  diainage  arrangements  of  the  sewage 
reception  bed.  Upon  the  above  is  to  be  laid  4ft.  5.'  in.  of 
gasworks  coke,  forming  the- bed  proper.  The  bed  will  have 
an.  average  length  of  88  ft.  11  in.  and  an  average  width  of 
03  ft.  3  in.,  and  will  contain,  after  diidueting  piers,  a  nett 
capacity  of  24,992   cnbic   feet.     This  will  be   iilled  with  coke, 

'Which  will  weigh  295  tons,  not  including  that  used  to  lay  the 
drains  in.  Upon  the  top  of  the  coke  tilling  will  be  laid 
shallow  wooden  distiibuting  troughs,  which  will    be  supplied 

.    \\ith  sewage  and  ari-angerl  to  o^'crflow  equally. 

In  the  fine  bacteria  bed  which  will  perform  the  second 
jiart  of  the  treatment  the  bottom  drain  tiles,  brick  collecting 
drain  and  outlet  are  identical  wiih  those  of  the  sewage  recep- 
tion bed. 

Upon  the  cokefdlingto  drain  tiles  is  laid  .■)  ft.  6J  in.  of  coke 
breeze,  fonning  the  bed  proper,  varying  from  -p^  in.  to  IJ  in. 


in  size,  everything  below  tV  "U.  being  removed  by  riddling. 
The  bed  will  have  an  average  area  of  99  ft.  10  in.  by  54  ft.  IJ  in- 
fer part  of  its  depth,  and  an  area  of  100  ft.  5iin.  by  60  ft.  lOi  in. 
for  the  rest  of  its  depth  ;  and  will  contain,  after  deducting 
piers,  a  nett  capacity  of  31,176  cubic  feet,  which  is  being 
filled  with  breeze,  which  will  weigh  447|  tons.  Upon  the  top 
of  the  breeze  will  be  laid  shallow  distributing  troughs,  into 
which  the  effluent  from  the  sewage  reception  bed  will  be  dis- 
charged, and  overflow  so  as  to  charge  the  fine  bed  uniformly. 
It  is  intended  to  work  each  bed  as  follows  :  to  charge  it  in 
one  and  a  half  hours,  to  allow  it  to  stand  charged  for  two 
hours,  to  draw  it  off  in  one  and  a  half  hours,  and  to  allow  it 
to  stand  empty  for  three  hours,  a  total  of  eight  hours.  As  to 
whether  these  iieriods  will  answer,  and  as  to  the  quantity 
which  can  be  purified  (which  is  expected  to  be  about  250,000 
gallons  per  twenty -four  hours),  actual  working  alone  will  show. 
Besides  these  experimental  tanks,  the  corporation  are  building 
five  large  and  two  small  settling  tanks  as  an  extension  to 
their  existing  tanks.  The  largo  ones  will  each  have  a  surface 
measurement,  100  ft.  long  by  150  ft.  wide  and  an  average 
depth  of  5  ft.  6.i  in.,  and  each  will  hold  500,000  gallons.  The 
large  and  small  tanks  together  will  hold  3,000,(X)0  gallons. 
The  bottom  of  the  tanks  are  built  of  concrete  and  puddle,  and 
the  side  walls  and  conduits  of  brickwork  in  cement,  the  puddle 
being  taken  under,  round  and  behind  the  same,  so  as  to  form 
a  puddle  tank  containing  and  surrounding  the  whole  of  the 
construction.     The  contract  for  this  extension  is  £28,000. 

LEEDS'  TRAMWAYS. 

Among  the  visits,  one  of  the  most  interesting  was  that  to 
the  generating  station  and  tramway  shed  of  the  Leeds  elec- 
tric tramways. 

The  first  tramways  in  Leeds  were  constructed  in  1872  by 
the  Leeds  Tramways  Company,  and  in  1894,  when  the  con- 
cession of  the  company  ex})ired  as  far  as  the  main  part  of 
the  system  was  concerned,  the  lines  aggregated  22  miles  in 
lengtli.  These  lines  were  originally  worked  by  horses,  but 
subsequently  steam  locomotives  were  employed  on  some  of 
the  routes.  In  1894  the  Leeds  Corporation,  who  had  already, 
at  a  cost  of  £20,0(X),  constructed  5^  miles  of  tramwaj's  of 
their  own,  purchased  the  entire  undertaking  of  the  company, 
at  a  total  cost  of  £139,144.  Last  year  the  corporation,  who 
had  in  the  meantime  been  working  the  system  pending  their 
unsuccessful  attempts  to  let  it  on  lease,  obtained  statutory 
powers  to  work  it  themselves.  In  the  meantime,  also,  the 
corporation  had  rejected  the  idea  of  a  conduit  sj'stem,  and 
had  resolved  to  adopt  the  recommendation  of  Mr.  Thomas 
Hewson,  the  city  engineer,  in  favour  of  the  overhead  method 
throughout  the  route.  They  were  largely  influenced  in  their 
decision  by  the  success  of  an  experiment  in  the  city  with  the 
new  system.  The  Thomson-Houston  Company  were  allowed 
to  apply  the  overhead  wire  to  5  miles  of  the  permanent  way 
at  Roundhay.  Although  the  old  practice  of  cross-wire  sus- 
pension was  adopted,  the  line  worked  satisfactorily.  Once 
the  corporation  liad  aiTived  at  its  decision,  the  system  was 
extended  right  through  the  heart  of  the  city  to  Kirkstall,  but 
the  cross  wire  was  dispensed  with  for  the  present  standards 
and  brackets.  This  small  section  in  Roundhay  was  the 
pioneer  overhead  w'ire  tramway  in  Great  Britain.  It  is  now 
included  in  the  7  miles  of  double  track  worked  on  the  over- 
head electric  system  by  the  corporation,  aiid  this  track  has 
also  its  special  distinction — that  of  being  the  first  in  this 
conntiy  worked  by  a  municijiality. 

Permanent  Way  and  Rails. — Eor  the  construction  of  the 
permanent  way  where  new  line  has  been  laid  Mr.  Hewson 
was  responsible,  and  the  work  has  been  carried  out  under 
the  supei'vision  of  Mr.  T.  A.  Prince,  surveyor  of  highways. 
The  total  depth  of  excavation  for  the  permanent  way  averages 
about  13  in.  The  concrete  bed  laid  in  this  excavation  is 
generally  about  6  in.  in  depth,  but  it  v;u*ies  considerably,  and 
in  Princes-avenue  there  are  points  where  it  is  as  much  as 
12  in.  The  concrete  used  is  composed  of  four  p.arts  of  stone, 
broken  to  pass  through  a2-in.  ring  gauge,  two  parts  of  clean, 
sharp  sand,  and  one  part  Portland  cement.  The  rails  used 
are  of  the  usual  grooved  girder  section,  and  weigh  1001b.  per 
yard.  The  height  of  the  rail  is  7  in.,  and  the  base  is  also  7  in. 
The  paving  is  of  granite  setts,  except  in  Boar-lane  and  a  part 
of  Briggate,  where  wood  paving  has  been  used.  The  granite 
setts  measure  3  in.  by  6  in.,  and  the  wood  blocks  Sin.  by  Sin. 
Where  granite  was  used  the  joints  were  thoroughly  tilled  up 
with  a  composition  of  coal  tar,  pitch  and  creosote  oil,  and  the 
whole  covered  over  with  sharp  gravel.  Where  the  wood  pave- 
ment is  used  the  blocks  were  placed  close  together  and  hot  tar 
was  poured  on  the  surface  and  worked  in  between  the  blocks. 
Bvndinff.— As  the  return  enrreut  is  conducted  by  means  of 
the  rails,  the  joints  are  bonded  together  by  means  of  a  cojiper 
rod  having  thimble-shaped  terminals.  Holes  are  punched  at 
the  end  of  each  rail,  the  terminal  of  the  copper  rod  is  in- 
serted and  made  tight  by  means  of  a  steel  jiin  wdiich  is  ])la<'ed 
in  the  centre  of  the  thimble  and  driven  home  so  as  to  expand 
the  end  of  the  copper  rod  and  bring  it  into  close  contact  with 
the  steel  rail. 

Polen  and  Brackets. —  Fi'om  Kirkstall  to  the  Midland  station, 
and  in  North-street  and  Houndhay-road,  poles  are  erected 
along  the  sides  of  the  causeway  to  carry  the  electric  con- 
ductor, but  in  Boar-lane  and  Briggate  jioles  with  double 
brackets  are  fixed  on  the  carriageway  in  the  interspace  be- 
tween the  double  lines  of  tramway.     The  tubular  steel  poles 
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(325  in  all)  are  31  ft.  long,  are  made  in  two  sectious,  and  arc  attached,  one  to  each  wheel  axle.     The  oars   weigh  abont  | 

flxed  40  yards)  iipart.  tons  and  an-  lighted  thronRliout  by  ck'Ctricity.     At   present 

F/'edi-is. — For  till.' purpose  of  convoying  ilio  eli'ftric  current  bovoh  curs  .ul'   running  a  i«\'nty-niinuti*.<  «<rTic<-.  but  it    is 

from    the  gonor.iting  station,   live  copper  feeders  are  used.  |    intended  to  increase  the  frequency  as  soon  as   addiiiunul  cars 

These  are  laid   under  the  carriatreway,  parallel  to  the  train-  '    arc  obtained, 

ways,  id  Doulton's  earthenware  eonilnir.     From  one  or  other  Power  Stnlion. — The   power  station   ia  ailoale  near  Crown 


Dr.  .Ioii.n    Hui'KiNso.N,   k.k.s.. 
Consulting  Klectrical  Kngineer. 

of  tliese  feeders  the  current  is  supplied  to  the  overliead  wire 
or  conductor  at  intervals  of  half  a  mile,  .so  that  each  ^-in. 
section  is  electrically  complete  in  itself. 

Calf. — The  cars  are  26  ft.  long,  7  ft.  wide  and  6  ft.  (iin. 
high,  and  will  carry  twenty-two  passengers  inside  and  twenty- 
nine    outside.     Two    motors    of  30    horse-power    each    are 


.Ml!.  Thomas  IIewson,  m.in.^t.c.e.. 
City  Engineer  of  Leeds. 

Point-road.  There  are  two  mild-steel  Lancashire  boilers,  30  ft. 
long  and  8  f I.  diameter,  with  mechanical  stokers,  and  these 
boilers  generate  steam  for  drivinsr  two  jiairs  of  horizontal 
compound  condensing  engines  of  kW  horse-power  each,  which 
by  means  of  ropes  actuate  the  dynamos,  one  of  which  pro- 
duces a  current  of  250  amperes  at  530  volts  when  running  at 
450  revolutions  per  minute. 


77~^ 
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llcavi  black  Uuc  ""^"^  indicates  route  of  electric  Immway  ;  broken  line*  -      •  iXlicr  lrtlm^Tav-, 
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Car  Sheds. — To  honae  the  cars  and  to  provide  the  necessary 
repair  shops  and  other  offices  wliich  will  be  needed  as  soon  as 
the  system  of  overhead  propulsion  is  completed,  the  corpora- 
tion are  erecting  in  Kirkstall-road  vast  sheds  of  hrick  and 
iron.  The  buildings,  as  seen  by  the  members  of  the  congress 
who  visited  them,  were  still  in  an  incomplete  state,  but  Ave 
hope  to  refer  to  them  again  when  more  advanced. 

Contractorx. — Engines  ;  John  Fowler  &  Co.,  Leeds;  boilers  ; 
Clayton,  Son  &  Co.,  Leeds  ;  cars,  motors  .and  dynamos  ;  Green- 
wood  &  Batley,   Leeds,  and   Milnes,   Birkenhead ;    poles  and 
brackets,  James   Russell   &  Sons,   Wednesbnry   and    Leeds ; 
conductors  and   bonding,   Laing,  Wharton  &  Downs,  London  ; 
underground  earthenware  conduits.  Glover  &  Co.,  Manchester. 
Besides  Dr.  John   Hopkinson,  who  as  consulting  engineer 
has  supervised  the  construction  of  the  whole  tramway,  and 
Mr.  E.  Talbot,  who  has  acted   as  assistant  to  the  consulting 
engineer,  Mr.   Hewaon,  the  city  engineer,  prepared  all   the 
designs  for  the  permanent  way  and   power  station  and  was 
esponsible  for  the  specifications  for  the  boilers.     Mr.    T.   A. 
rince,  the  surveyor   of  highways,  superintended  the  con- 
ruction  of  the  permanent  way ;  and  Mr.  Bnrbridgo,  who 
as   since  been  appointed  city  electrical  engineer,  acted   as 
lerk  of  works  during  the  construction  of  the  tramway. 
In  The  Railway  World  of  August  last  appeared  an  admir- 
able description,  fully  illustrated,  of  the  tr.amways. 
THE    FAR.XLEY  IRON  COMPANY 
Some  of  the  leading  members  of  the  con 
gress  visited  the  works  of  the  Famley  lion 
Company,    Limited,    near   Leeds,    and    in- 
spected   the    manu- 
factures in  the.fire- 
c]lay       department. 
Considerable     inter- 
est   was    shown    in 
the  large  number  of 
glazed  bricks,  porce- 
lain   baths,  sanitary 
sinks  and  other  arti- 
cles    made    by    the 
company.   The  whole 
progress  of  the  work 
wasin  evidence — the 
bringing  of  the  clay 
from   the   mine,   the 
kiln?,     the     packing 
sheds  and  other  opei  - 
ations.  The  enormous 
extent  of    the    coni- 
paT<y's  business  was 
a  surprise    to  many 
of  the    visitors,  who 
saw  that  in  the  com- 
pany's   resources  — 
not     only    in     their 
plant  and  buildings, 
but  in  their  railway  s 
and     locomotives  — 
there      was       erery 
means  available    for 
a  large  output. 
TREATMENT  OF 
TRADE  WASTES. 
In  a  town  like  Leeds 
tho     preliminary 
treatment     provided 
by  manufacturers  before  discharging  trade  wastes  is  natiu'slly 
a  question  which  has  received  a  considerable  amount  of  atten- 
tion, and  more  than  one  opportunity  «as  afforded  of  seeing 
the  appliances  in  use.     At  liidge  Mills  the  Archbntt-Deeley 
apparatus  was  inspected.     Side  by  side  there  are  two  cast- 
iron  tanks,  each  30  ft.  by  20  ft.  by  10  ft.  deep,  large  enoagh  to 
treat   20,000  gallons  of   iiollutcd   water  per  hour.     Erected 
between  them  are  two  small  wooden  cisterns,  one  containing 
lime  and  the  other  alumina-ferric  and  copjieras.     The  lime  is 
first  slaked,  and   a  solution  of  the  chemicals  made.     One  of 
the  tanks  having  been  filled  with  waste  water,  the  chemical 
solution  is  run  into  it,  and   soon  .afterwards  the  slaked  lime 
follows.     The  next  step  is  to  agitate  the  water  by  means  of 
air  forced  through  perforated  pipes,  situated  about  18  in.  from 
the  bottom  of   tlie  tank.     This  agitation  forms  a  ]irecipitate. 
Air  is  then  sent  through  a  lower  set  of  pipes  lying  in  the  mud 
left  by  a  previous  precipitation  at  tho  bottom  of  the  tank. 
The  mud  is  forced  upwards,  and  mixed  witli  the  newly-formed 
precipitate.     When  this  has  proceeded  for  about  ten  minutes, 
the  whole  is  allowed  to  settle,  and  the  Iiea\'ier  matter,  mixed 
with  the  lighter  particles,  carries   tho   lighter,  to  tho  bottom. 
The  settling  having  gone  on   for  an   liciiir,  tho  clarified  water 
may  be  run  off.     '1  his  is  done  by  a  Hoat  discliargo  pipe,  which 
takes  the   water  first  from   the   top  and   follows   it  down  to 
about  18  in.  from  the  bottom.     The  effluent  is  run  into  Mean- 
wood  beck.     The  makers  of  the  plant  are  Messrs.  Mather  & 
Piatt,  Limited,  of  Manchester. 

AT  BATLEV. 

On  the  last  clay  the  members  went  by  train  to  Hatley,  where, 
at  the  corporation  sewage  works,  they  were  received  by  the 
mayor  (Alderman  Nettleton),  the  chairman  of  the  Sanitary 
Committee  (•\klerman  Tatterslield),  the  town  ch-rk  (Mr.  J.  H. 
Craik),   the    sanitai-y    officer  (Mr.    J.   Lindley),  and  several 


The  Lord  Mayor  op  Leeds, 
Sir  James  Kitson,  Bart.,  m.p. 


members  of  the  coi-poration.  The  sewage  and  refuse  de- 
structor works  cover  ao  area  of  3i  acres,  and  have  cost,  in- 
cluding site,  over  £30,000.  Between  500,000  and  1,000,000 
gallons  pass  through  the  tanks  every  twenty-four  hours.  The 
visitors  were  taken  to  the  chamber  where  the  milk  of  lime  ia 
prep.ared,  and  were  next  shown  the  carbolic  disinfectant, 
which  is  made  on  the  spot.  The  settling  tanks,  each  with  a 
cap.ac.ity  of  130,000  gallons,  and  the  processes  of  at-ration  and 
filtration  through  coke  were  also  inspected.  After  passing 
through  the  eight  filters,  the  effluent  is  conveyed  along  a 
channel  of  glazed  brick  and  discharged  into  Batley  beck.  At 
the  destructor  works  the  .arrangements  for  ntilising  the  clinker 
as  concrete,  the  disinfeotor  invented  by  .\lderman  Illing- 
wortli  (a  member  of  the  corporation),  the  workmen's  bath 
and  other  jtoints  of  interest  were  noted,  and,  on  the  motion  of 
Mr.  Silcock  (King's  Lynn)  and  Dr.  Sands  (Bath),  a  cordial 
vote  of  thanks  was  passed  to  the  Batley  representatives. 

AT  DEWSBURY 
the  sewage  farm  was  the  attraction.  Its  total  area  is  168 
acres,  of  which  60  acres  .are  laid  out  for  intermittent  down- 
Avard  filtration.  The  main  outfall  sewer  is  6  ft.  in  diameter; 
the  dry-weather  flow  of  sewage  is  about  1,250,000  gallons  per 
day.  After  jiassing  through  screens,  the  sewage  is  lifted  by 
two  centrifugal  pumps  to  a  height  of  16  ft.  and  forced  into 
the  open  conduit,  whence  it  is  distributed  over  the  farm.  The 
machinery  at  the  pumping  station  is  in 
duplicate  —  two  Lancashire  boilera,  two 
beam  engines  of  25  horae-power,  and  two 
centrifugal  pumps,  which  make  about  330 
revolutions  per 
minute.  Where  the 
purified  effluent  en- 
ters the  Calder  sam- 
ples of  it  were  taken 
out  and  handed 
round  by  Mr.  Dear- 
de;i,  the  borough  en- 
gini  er,  and  some  of 
the  more  daring  of 
the  visitors  drank  of 
it  without  flinching. 
It  certainly  looked 
purity  itself  as  com- 
pared with  the  foul- 
looking  water  of  the 
Cidder.  It  was  the 
general  opinion  that 
the  farm  is  admir- 
ably managed,  and 
Alderman  Walmsley, 
the  chairman  of  the 
responsible  commit- 
tee, and  Mr.  Dear- 
y  den,       were        both 

thanked  for  the  op- 
portunity afforded  of 
,     ■'  inspecting  it. 

AT    HARROGATE. 

A  very  large  party 
of  members  visited 
Harrogate,  where 
they  were  received 
by  the  mayor  (Coun- 
vMor  Wilson)  at  the 
Royal  Baths, 
by  the  Duke  of  Cambridge.  They 
in  the  paper  read  by  Mr.  F.  T. 
Bagg.alay  (The  Si'rvevor,  September  12th).  They  have 
cost  upwards  of  £120,000.  From  the  front  of  tho  baths  the 
visitors  saw  a  most  creditable  exhibition  by  tlie  local  volun- 
teer fire  brigade,  and  then  indulged,  in  the  Winter  Gardens, 
in  afternoon  tea  and  the  music  of  Mr.  Sidney  Jones'  orchestra. 
In  proposing  a  vote  of  thanks  to  the  mtiyor  and  to  Alder- 
man Ward  (chairm.an  of  the  Baths  Committee),  Councillor 
Womersley  (Leeds)  said  that  he  had  seen  most  of  the  lead- 
ing baths  on  the  Continent  and  some  in  America,  and  he 
could  honestly  say  that  those  of  Harrogate  were  second  to 
none.     Tho  vote  ivas  warmly  accorded. 

THE  CLOSE  OF  THE  CONGRESS. 
The  closing  general  meeting  was  held,  under  the  presi- 
dency of  Dr.  Farquharson,  in  the  council  chamber  of  the  Town 
Hall.  Mr.  White  Wallis,  the  secretary,  made  the  interesting 
announcement  that  767  congress  tickets  had  been  iasued  to 
delegatea  from  local  authorities  and  societies,  300  to  membera 
and  asaoeiatea  of  tho  Institute,  192  to  associates  of  tho  con- 
gress, and  100  complimentary  tickets,  or  a  total  of  1,360. 
There  were  seventy  addresses  and  papers,  and  the  business 
was  divided  into  seA'enteen  meetings ;  records  which  ex- 
ceeded those  of  any  previous  congress.  The  secretaries  of 
the  \arious  sections  having  presented  their  reports,  nothing 
remained  but  to  cordially  acknowledge  the  genial  hospitality 
shown  to  the  visitors  by  tho  lord  mayor  (whose  portrait  ia 
reproduced,  by  courtesy  of  The  Pailwaij  IVorld),  corporation 
and  citizens  of  Leeds,  tho  successful  labours  of  the  local 
committee  and  of  tho  local  ofticials — Dr.  Cameron,  Dr.  Pear- 
son and  Mr.  Spinks — and  the  efforts  of  Dr.  Farquharson  as 
Ijresident  of  tho  congress.  Ita  success  was  largely  due  to  the 
prolonged  and  heavy  labours  of  Mr.  White  Wallis  and  hia  staff 


opened    in    July   last 
were    fully    described 
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XVII.-IRON  AND  STONEWARE  PIPES  BELOW  SUBSOIL  WATER  :  TROWBRIDGE  REPORT. 


Mr.  Y.  E.  G.  Bradshaw,  survejur  to  Ihe  Trowbridge  Urban 
Dietrict  Council,  recently  obtained  replies  from  engineers 
and  snrveyors  of  various  towns  as  to  the  relative  value  of  iron 
pipes  and  stoneware  pipes  with  pntent  joints  when  used  for 
sewers  laid  below  the  level  of  subsoil  water.  Thequestions  w  ere : 
1,  name  of  town;  2,  have  yon  any  sewers  in  waterlogged 
ground  constructed  of  (n)  iron  pipes  and  (b)  of  stoneware 
pipes  with  patent  joints;  3,  how  long  have  they  been  in  use; 
•t,  average  depth  of  pipes  below  the  level  of  subsoil  water; 
5,  how  are  the  iron  pipes  jointed  ;  6,  (■■)  what  pnteiit-jointed 
stoneware  pipes  are  used — {d)  do  you  find  them  make  b  per- 
fectly watertight  joint;  7,  do  yon  find  the  composition  on 
the  stoneware  pi])es  durable  ;  8,  does  any  waste  from  manu- 
factories flow  through  them,  and,  if  so,  are  the  ]iipes  or  joints 
injured  thereby  :  and,  9,  remarks.  We  append  the  replies 
received  from  thirty-seven  towns. 

ABI.NliDOX. 

In  Abingdon  there  are  no  sewera  in  waterlogged  ground 
constructed  of  iron  pipes.  -Vll  the  sewers  in  such  ground  are 
constructed  of  stoneware  pipes  with  patent  joints.  Purl  of 
these  stoneware  sewers  have  been  in  use  for  the  past  eighteen 
years,  and  others  for  four  years.  The  average  depth  of 
the  pipei  below  tlie  level  of  subsoil  water  is  in  some  vases 
8  ft.  and  in  others  4  ft.  The  patent-jointed  stoneware  jiipes 
in  use  are  Stanford's  and  Doulton's  improved.  Both  are 
found  to  make  a  perfectly  watertight  joint,  and  the  hitter  is 
considered  most  reliable.  Tlio  composition  on  the  stoneware 
pipes  is,  as  far  as  ia  known,  perfectly  durable.  There  is  no 
waste  from  manufactories  flowing  through  the  sewers. 

BIRKFXIIK.in. 

The  sewers  in  the  waterlogged  ground  (the  beach)  at  this 
town  are  constructed  of  iron  pipt'S.  There  are  some  stone- 
ware pipes  with  patent  joints,  but  not  many.  These  iron 
pipes  have  been  in  use  for  some  years.  The  average  depth 
of  the  pipes  below  the  level  of  the  subsoil  water  varies  ac- 
cording to  the  tides.  The  pipes  are  jointed  by  lii'ing  run  with 
lead.  This  method  is  considered  to  make  a  good  and  s;ifcis- 
factory  job.  As  far  as  can  be  ascertained,  the  composition  on 
the  stoneware  pipes  is  found  to  be  durable.  There  is  no 
waste  from  manufactories  flowing  through  tln'  sewers. 

BIKMINUHAM. 

In  Birmingham  the  sewers  in  waterlogged  ground  are  con- 
structed of  both  iron  pipes  and  stoneware  pijies,  with  patent 
joints.  The  iron  pipes  have  been  in  use  for  some  years,  and 
the  stoneware  pipes  for  about  three  years.  The  average 
depth  of  the  stoneware  pipes  below  the  level  of  the  snbsoil 
water  is  12  ft.,  and  they  are  jointed  with  lead.  Tlie  patent- 
jointed  stoneware  pipes  used  are  Hassall's  double-lined. 
These  are  found,  under  the  pressure  given,  to  be  perfectly 
watertight  it  they  are  good  and  the  joints  properly  made. 
Any  defects  in  tTie  composition  on  the  pipes  have  not,  as 
yet,  been  noticed.  Waste  from  several  manufactories  flows 
through  the  sewers,  but  no  deleterious  effects  have  been 
noticed  on  the  pipes.  Throughout  the  town  iron  pipes  are 
avoided  as  far  as  possible,  owing  to  the  occasional  presence 
in  the  sewage  of  acid. 

BODRNEMOI.TH. 
All  the  sewers  situated  in  waterlogge  1  ground  at  Bourne- 
mouth are  constructed  of  iron  pipes.  These  have  been  in 
use  for  about  four  years.  The  average  depth  cf  the  pipes 
below  the  level  of  the  subsoil  water  is  about  .5  ft.  or  6ft.  The 
pipes  are  jointed  by  turned  and  bored  joints. 

BRADFORD. 

In  this  town  there  are  practically  no  iron  pipes  as  sewers. 
The  stoneware  pipes  have  been  laid  with  Stanford's  patent 
joints  in  several  places  where  it  was  necessary  that  there 
ehonld  be  no  doubt  that  the  sewer  was  watertight,  and  these 
joints  have  given  satisfaction. 

BIRM.F.V. 

At  the  above  town  the  intercepting  sewers  laid  along  the 
bed  of  the  stream  are  constructed  of  iron  pipes.  The  pipes 
are  laid  with  caulked  joints. 

BfRY. 
There   is  only  one  district  waterlogged  in   this   town,  and 
there  the  sewers  arc  laid  in  brick  and  concrete. 

CVRDIFF. 

At  Cardiff  there  are  in  one  or  two  cases  short  lengths  of 
sewers  under  brooks  and  watercourses  constructed   of  iron 
pipes.     The  joints  are  of  the   usual  spigot  and  socket  type 
caulked  with  lead,  and  have  been  found  to  answer  well. 
(  UKI.TF.XHAM. 

In  Cheltenham  the  sewers  situated  in  waterlogged  gronuil 
are  constructed  of  earthenware  pijios  with  patent  joints. 
These  have  been  in  use  for  about  two  years.  The  average 
depth  of  the  pipes  below  the  level  of  the  subsoil  water  is 
abont  2  ft.  The  joints  of  the  pipes  are  caulked  with  load. 
The  patent  jointed  pipes  in  nse  are  Archer's  and  Stanford's, 
and  they  are  found  to  make  a  perfectly  watertight  joint.  In 
some  cases  the  composition  on  the  stoneware  pipes  has  been 
found  to  be  defective.  There  is  no  waste  from  manufac- 
tories flowing  through  the  sewers. 

KASIBODRNE. 

The  Bowers  in  witerlogged  ground  at  £nstboarne  are  con 


sirocled  of  both  iron  pipes  and  stoneware  pipes  with  patent 
joints.  A  portion  of  these  pipes  have  been  in  use  for  eighteen 
months  The  average  depth  of  the  iron  pip«-s  belsw  the 
level  of  the  subsoil  water  is  about  15  ft.,  according  to  the 
tides,  and  the  stoneware  pipes  about  2ft.  The  pipes  are 
jointed  by  means  of  turned  and  bored  joints.  The  patent 
jointed  pipes  in  use  are  Hassall's  double-lined.  These  are 
found  to  make  a  perfectly  watertight  joint.  Up  to  the  present 
the  composition  on  the  stoneware  pi|>es  has  been  found  to  be 
durable.  There  is  no  waste  from  manufactories  flowing 
through  the  stoneware  pipe  sewers. 

EAST    IIAH. 

In  Kast  Ham  the  sewers  situated  in  waterlogged  ground 
are  constructed  of  stoneware  pipes  with  patent  joints.  These 
have  now  been  in  use  for  more  than  five  years.  The  average 
depth  of  the  ))ipu8  below  the  level  of  the  subsoil  wator  is  6  ft. 
Doulton's  self-adjusting  joint  is  at  present  in  use  on  the  stone- 
ware pipes,  and  these  are  found  to  be  very  satisfactory.  The 
composition  on  tho  stoneware  pipes  when  o|>oncd  for  con- 
nections has  not  been  found  in  any  way  decayed.  At  present 
there  is  no  waste  from  manufactories  passing  into  the  sewers. 
In  this  town  there  are  also  a  c|nantity  of  2  ft.  Sin.  and  2  ft. 
concrete  pipes,  made  by  the  Imperial  Stone  Company,  of  East 
Greenwich,  which  are  neatly  jointed  in  cement  inside  and 
outside,  and  sipiared  up  with  concrete,  and  are  considered 
excellent. 

GREAT   YARMOniH. 

,\t  the  above  town  the  sowers  in  waterlogged  ground  are 
construeled  of  both  iron  pipes  and  stoneware  pipes  with 
patent  joints.  These  have  been  in  use  for  thirteen  years.  The 
average  depth  of  the  pipes  below  tho  level  of  the  subsoil 
water  is  6  ft.  The  pipes  are  laid  with  lead  joints.  Stanford's 
patent-jointed  stoneware  pijws  are  in  nse,  and  they  are  found 
to  be  neither  water  nor  sand  tight.  The  composition  on  the 
stoneware  pipes  is  not  found  to  be  durable.  There  ig  no 
waste  from  manufactories  passing  through  the  stoneware  pipe 
sewers.  Under  "remarks"  it  is  stated  that  Some  10  or  12 
miles  of  sewers  had  to  be  laid  in  very  bad  ground.  After 
trying  iron,  Stanford's  joint,  and  a  good  strong  pipe  caulked 
with  spun  yarn  and  afterwards  jointed  with  neat  cement, 
the  use  of  anything  else  has  been  discontinued.  Some  10  to 
13  miles  are  laid  in  this  way,  with  perfectly  tight,  sound 
sowers,  no  leakage  of  either  sand  or  water.  It  was  found 
almost  impossible  to  get  Stanford's  pipes  in,  as  running  sand 
got  on  to  tho  joint  and  prevented  tho  pipe  from  being  pushed 
home,  and  even  if  got  in  correctly,  the  slightest  movement 
afterwards  caused  them  to  leak. 

HALIFAX. 

The  sewers  in  waterlogged  ground  at  Halifax  are  con- 
structed of  iron  pipes.  These  have  been  in  use  for  twenty- 
seven  years.  The  average  depth  of  the  pipes  below  the  level 
of  the  subsoil  water  is  from  1  ft.  to  2  ft.  6  in.  The  pipes  are 
jointed  by  being  run  with  lead.  There  is  some  wasto  from 
manufactories  flowing  through  the  earthenware  pipe  sowers, 
but  the  pipes  are  not  affected  by  it. 

MAXLEV. 

In  Hanley  the  sewers  under  the  cau.il8  are  constructed 
with  iron  pipes  with  lead  joints.  The  patent -jointed  pipes 
used  are  Parker  and  Hassall's.  and  these  are  found  to  make  a 
perfectly  watertight  joint.  The  composition  on  the  stone- 
ware pipes  is  not  found  to  be  durable.  There  is  no  waste 
from  manufactories  flowing  throngh  the  sewers, 
itil.l.. 

At  this  town  the  sewers  in  waterlogged  ground  are  con- 
structed of  stoneware  pipes  with  jwtent  joints.  These  have 
been  in  nse  for  abont  three  or  four  years.  The  patent-jointed 
stoneware  pijie  in  nse  is  Donlton's,  and  this  seems  to  make  a 
perfectly  watertight  joint.  It  is  not  known  whether  tho 
composition  on  the  stoneware  pipes  is  durable,  as  none  have 
yet  been  uncovered.  There  is  no  injurious  waste  from  mann- 
fnctories  passing  through  the  sewers. 
KlXn'.-i   LYXN. 

The  sowers  situated  in  wnterloggetl  ground  at  King's 
Lynn  are  constructed  of  stoneware  pipes  with  patent  joints. 
These  have  now  been  in  use  for  three  years.  The  average 
depth  of  the  pipes  below  the  level  of  the  subsoil  water  is  from 
7  ft.  to  8  ft.  Hassall's  patent  double-lined  stoneware  pi|>ei 
are  in  use,  and  they,  so  far  as  is  known,  make  a  perfectly 
watertight  joint.  There  has  never  been  occasion  to  open  up 
any  of  tlie  sewers,  so  it  is  not  known  whether  the  com|>oaition 
on  the  stoneware  pipes  is  durable.  No  waste  from  manu- 
factories likely  to  injure  the  pipes  flows  throngh  llic  sewers. 

I.ElrFSTKB. 

At  this  town  Ibo  sewers  in  waterlogged  ground  are  con- 
structed of  both  iron  pi])es  and  stoneware  pipes  with  patent 
joints.  Tho  iron  pipes  have  been  in  usi'  for  about  seven  years 
and  ihe  stoneware  pipes  for  about  four  years.  The  iron  pipes 
are  laid  immediately  below  the  bed  of  the  rivernnd  the  canal, 
and  the  stoneware  pipes  are  laid  at  an  average  depth  below 
the  level  of  the  subsoil  water  of  about  4fl.  The  pipes  are 
jointed  with  tarred  spun-yarn  and  load,  and  sorrounded  with 
6  in.  of  cement  concrete.  The  patent  stoneware  pipes  in  nse 
are  Hassall's  single-lined  pipes  with  4 in.  sockets.     The  joints 
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are  run  in  with  neat  Portland  cement  grout,  the  sockets  being 
bedded  on  and  sun-ounded  with  a  band  of  clay  puddle  not  less 
than  4  in.  thick  and  extending  for  4  in.  on  each  side  of  the 
socket.  This  is  found  to  make  a  perfectly  watertight  joint. 
The  composition  on  the  stoneware  pipes  is  perfectly  durable. 
There  is  some  waste  from  manufactories  parsing  into  the 
sewers,  but  no  injury  to  the  pipes  has  been  noticed. 

LINCOLX. 

The  sewers  situated  in  waterlogged  ground  at  Lincoln  are 
constructed  of  iron  pipes  and  stoneware  pipes  with  patent 
joints.  These  have  been  in  use  for  eighteen  years.  The 
average  depth  of  the  pipes  below  the  level  of  the  subsoil 
water  is  from  1ft.  to  8  ft.  The  pipes  are  jointed  with  blue 
lead.  Stanford's  patent-jointed  slonewarc  pipes  are  in  use, 
but  it  cannot  bo  positively  said  if  they  are  watertight  or  not. 
There  has  been  a  little  leakage,  but  whether  it  arises  from 
these  pipes  it  is  not  known.  The  composition  en  the  pipes 
is  found  quite  durable.  Theie  is  waste  from  tanneries,  glue 
and  skin  works  flowing  through  the  sewers,  but  no  injury  to 
the  pipes  from  this  sewage  is  noticed. 

LIVERPOOL. 

At  Liverpool  the  sewe:s  in  waterlogged  ground  are  con- 
structed of  stoneware  pipes  with  patent  joints.  These  have 
been  in  use  for  about  three  years.  Hnssall's  patent-jointed 
stoneware  pipes  are  in  use,  and  they  are  found  to  make  a 
perfectly  watertight  joint.  The  composition  on  the  stone- 
ware pipes  is  found  quite  durable.  There  is  no  waste  from 
manufactories  flowing  through  the  sewers. 

LUTON. 

In  this  town  the  sewers  situated  in  waterlogged  ground 
are  constructed  of  both  iron  pipes  and  stoneware  pipes  with 
patent  joints.  The  iron  pipes  have  been  in  use  for  forty 
years  and  the  stoneware  pipes  for  twelve  years.  The  aver- 
age depth  of  the  pipes  below  the  level  of  the  subsoil  water  is 
about  2  ft.  to  3  ft.  The  pipes  are  jointed  b}'  means  of  yarn 
and  molten  lead.  The  patent-jointed  stoneware  pipe  in  use 
is  Stanford's.  This  is  not  found  to  make  a  perfectly  water- 
tight joint,  as  the  sewers,  being  laid  on  marshy  ground,  have 
got  displaced  and  the  joints  have  drawji.  This  is  not  con- 
sidered a  fair  test,  but  Stanford's  joint  cannot  be  recom- 
mended for  the  above  use.  Hassall's  double  joint  is  much 
preferred  for  waterlogged  ground.  The  composition  on  the 
stoneware  ])ipes  is  found  quite  durable,  but  it  is  always  liable 
to  get  pieces  chipped  off  in  handling.  There  is  some  waste 
fi'om  manufactories  passing  into  the  sewers,  but  no  injury  to 
the  pipes  has  been  cansed  thereby. 

NORWICH. 

At  Norwich  both  iron  pipes  and  stoneware  pipes  are  used 
for  the  construction  of  sewers  in  waterlogged  ground.  These 
have  been  in  use  for  about  twenty  years.  The  average  depth 
of  the  pipes  below  the  level  of  the  subsoil  water  is  10  ft. 
.■^ome  of  the  iron  pipes  are  flanged,  while  others  are  jointed 
by  means  of  lead.  Hassall's  arc  the  patent  jointed  stone- 
ware pipes  principally  in  use,  and  if  properly  laid  are  found 
to  make  a  perfectly  watertight  joint  with  ordinary  external 
pressures.  The  pipes  liave  not  been  laid  sufficiently  long  to 
say  definitely  whether  the  composition  on  them  is  durable, 
but  those  opened  up  are  quite  satisfactory.  No  injurious  waste 
from  manufactories  passes  into  the  stonewai'e  pipe  sewers. 

NUNEATON. 

At  this  town  there  are  not  any  special-jointed  earthenware 
pipes  used,  but  there  are  some  cast-iron  pipe  sewers.  These 
are  jointed  with  lead,  and  are  quite  satisfactory. 

OXFORO. 

At  fJxford  the  sewers  in  waterlogged  ground  are  constructed 
of  both  iron  pipes  and  earthenware  pipes  with  patent  joints. 
The  iron  pipes  are  used  at  crossings  under  rivers  and  streams. 
Some  of  the  sewers  have  been  in  use  as  long  as  twenty  years. 
The  subsoil  water  rises  and  falls  considerably,  bnt  the  bulk 
of  the  stoneware  pipes  are  situated  at  an  average  depth  below 
the  level  of  the  subsoil  water  of  from  2  ft.  to  6  ft.  The  spigot 
and  socket  pipes  are  jointed  with  yarn  and  run  with  lead, 
but  the  small  llange  pipes  and  castings  have  india-rubber 
washers.  In  every  case  they  are  surrounded  with  at  least 
1  ft,  of  cement  concrete.  The  pateut-jointed  stoneware  pipes 
in  use  were  mostly  Stanford'.s,  but  for  a  few  years  past 
Doulton's  self-adjnsting  joint  has  been  used.  It  cannot  bo 
said  that  in  every  case  the  joints  are  perfectly  watertight, 
but  they  are  as  nearly  as  can  be  effected  within  a  reasonable 
cost.  No  case  is  known  where  the  water  spurts  through,  but 
a  little  water  linds  its  way  in  by  sweating,  ic,  and  probably 
the  sweating  is  to  .some  extent  through  tlio  pipes  themselves. 
Tlie  composition  on  the  stoneware  pipes  is  found  to  be  (luito 
durable,  and  there  are  no  manufactories  in  tlio  town  which 
discharge  injurious  waste  into  (be  sewers. 
E'ElERBOKOUGli. 

I  n  the  above  town  the  sewers  situated  in  waterlogged  ground 
are  constructed  of  both  iron  pipes  and  stoneware  pipes  with 
patent  joints.  These  have  been  in  use  for  about  sixteen 
years.  The  iron  jiiiies  are  situated  at  an  average  depth  of 
about  7  ft.  below  the  level  of  the  subsoil  water,  and  during 
floods  the  stoneware  pipes  have  about  .■?  ft.  of  water  over 
tliem.  The  iron  pipes  are  Hanged  and  faced  with  india-rubber 
rings.  The  patent  jointed  stoneware  pipes  in  use  are  Stan- 
ford's, bnt  they  are  not  watertight.  As  none  of  the  stone- 
ware pipes  have  been  opened  up,  it  cannot  bo  stated  whether 
the  composition  on  them  is  dui-ablc.  There  is  no  waste  from 
manufactories  flowing  through  the  sewers. 


PORTISIIEAD. 

The  sewers  situated  in  waterlogged  ground  at  Portis- 
head  are  constructed  of  stoneware  pipes  with  patent  joints. 
These  have  only  been  in  use  twelve  months.  The  depth  of 
the  pipes  below  the  level  of  the  subsoil  water  is  in  some  places 
8  ft.  to  10  ft.  and  in  others  less.  The  patent -jointed  stone- 
ware pipes  in  use  are  Parker's  aud  Hassall's  double-lined. 
These  are  stated  to  form  a  perfectly  watertight  joint.  The 
composition  on  the  stoneware  pipes  is,  so  far  as  is  known, 
quite  durable.  There  is  no  waste  from  manufactories  passing 
into  the  sewers. 

SHEFFIELD. 

In  Sheflield  iron  pipes  are  used  for  the  construction  of  the 
sewers  at  river  crossings.  Short  lengths  of  stoneware  pipes 
are  also  used  in  waterlogged  ground.  The  iron  pipes  have 
been  in  nee  for  over  twenty  years.  The  average  depth  of  the 
ii'on  pipes  below  the  bed  of  the  river  is  2  ft.  to  3  ft.;  and  the 
average  depth  of  the  stoneware  ]iipes  below  the  level  of  the 
subsoil  water  .is  3  ft.  to  4  ft.  Some  of  the  ii'on  pipes  are  jointed 
with  lead,  and  others  with  cement  aud  gaskin.  Hassall's 
patent  double-lined  jointed  stoneware  pipes  are  in  use,  and 
they  are  found  to  form  a  perfectly  watertight  joint.  The 
composition  on  the  stoneware  pipes  if^  found  quite  durable.  No 
waste  from  manufactories  likely  to  injure  the  pipes  flows 
through  the  sewers. 

STAFFORD. 

The  sewers  situated  in  waterlogged  ground  at  Stafford  are 
constructed  of  stoneware  pipes  with  patent  joints.  These 
have  now  been  in  use  for  two  years.  The  average  depth  of 
the  pipes  below  the  level  of  the  subsoil  water  is  5  ft.  The 
patent-jointed  stoneware  pipes  in  use  are  Hassall's  and 
Sykes',  and,  as  far  as  can  be  ascertained,  they  are  perfectly 
watertight.  The  pipes  have  not  been  laid  down  sufficiently 
long  to  pro^'e  whether  the  composition  on  the  pipes  is  durable. 
There  is  no  waste  from  manufactories  flowing  through  the 
sewers. 

STOURBRIDGE. 

The  sewers  iu  waterlogged  ground  at  the  above  town  are 
constrncted  of  both  iron  iiipes  and  stoneware  pipes  with 
patent  joints.  These  have  been  in  use  for  about  fourteen 
years.  The  average  depth  of  the  pipes  below  the  level  of  the 
subsoil  water  is  3  ft.  The  pipes  are  jointed  by  means  of  lead. 
The  patent-jointed  pipe  in  use  is  Stanford's.  This  was  not 
found  perfectly  watertight  at  first,  but  it  improved  in  the 
course  of  a  year  or  so.  It  is  not  known  if  the  composition  ou 
the  stoneware  pipes  is  durable,  as  they  have  not  been  ex- 
amined. There  is  no  waste  from  manufactories  flowing 
through  the  sewers. 

SURBITON. 

In  Surbiton  the  sewers  in  waterlogged  ground  are  con- 
structed of  both  iron  ])ipes  antl  stoneware  pipes  with  patent 
joints.  These  pipes  have  been  iu  use  for  abcnt  eight  years. 
The  average  depth  of  the  pipes  below  the  level  of  the  subsoil 
water  is  from  4  ft.  to  S  ft.  The  pipes  are  jointed  by  being 
turned  and  bored  .and  run  with  lead.  Doulton's  "composite" 
jointed  pipes  are  in  use.  Many  miles  of  these  have  been  laid 
and  found  perfectly  watertight.  Regular  testing  in  short 
lengths,  with  an  inflated  bladder  passed  through  junctions, 
is  considered  desirable  to  detect  split  pipes.  The  composi- 
tion on  the  ])ipes  is  found  perfectly  durable,  but  in  disturbing 
those  which  have  been  laid  for  some  time  the  composition 
becomes  detached  unless  great  care  is  taken  in  their  removal. 
The  pipes  are  not  in  the  least  affected  liy  the  sewage  which 
flows  through  them. 

TAMWOKTF. 

At  this  town  Hassall's  and  Parker's  ]iatent-iointed  stone- 
ware pipes  are  considered  preferable  to  iron  pipes  when  laid 
in  waterlogged  ground,  they  making  a  most  perfect  water- 
tight joint. 

WAKEFIELD    (rURAL)  . 

At  Wakefield  iron  ])ipes  are  used  for  sewers  where  the 
sewer  has  been  at  a  shallow  de]ith  under  a  heavy-traffio  road 
and  in  crossings  or  in  laying  sewers  under  the  bed  of  streams, 
using  turned  and  bored  joints  in  preference  to  a  lead  joint. 
With  regard  to  patent. jointed  stouewate  pipes,  it  is  stated 
that  they  w.ant  most  carefully  laying  if  a  perfectly  watertight 
joint  is  required.  Abcmt  200,000  gallons  of  dye  and  mill 
retnse  jiasses  through  two-thirds  of  a  mile  of  Stanford's  jointed 
stoneware  pipes  in  this  district.  This  lias  lieen  going  on  for 
the  last  eight  years.  ,ind  there  is  no  reason  to  suspect  that  the 
pijies  or  the  patent  joints  have  been  injured  thereby. 

WitST    COWES. 

The  sewers  in  waterlogged  ground  at  this  town  are  con- 
structed of  iron  pijies.  These  li.aTebeen  in  use  for  ten  years. 
The  iiipes  are  laid  in  a  very  open  soil  —  ri;.,  shingle  and  loam. 
Tidal  water  limls  its  way  into  the  soil,  and  at  high  tides  the 
water  stands  about  4  ft.  above  the  level  of  the  sewer.  The 
pipes  are  laid  with  lead  joints.  There  is  some  waste  from 
small  dye  works  and  galvanizing  works  passing  through  the 
sewers,  bnt  it  is  not  found  that  the  pipes  are  injured  by  the 
chemicals. 

WKST    HARTLEPOOL. 

At  this  town  there  are  no  sewers  constructed  in  water- 
logged ground.  It  is  slated,  however,  that  n  well-made  stone- 
ware sewer  pipe  with  a  liquid  and  airtight  joint  is  preferable 
to  a  sewer  constructed  of  iron  pipes. 

WITHINOTON. 

The  sewers  in  waterlogged  gronnd  at  Withiugton  are  con- 
structed of  both  iron  pipes  and  stoneware  pipes  with  patent 


NOVBMBKB  6, 1897.] 


AJ!^D   COUNTY   ENGINEER. 


533 


joints.  These  pipes  have  been  in  use  for  tliirteon  years.  The 
average  depth  of  the  pipes  below  the  level  of  the  subsoil 
water  is  from  3  ft.  to  6  ft.  The  pipes  arc  jointed  with  lead. 
Stanford's  patent-jointed  pipes  are  in  use,  but  they  are  uot 
always  satisfactory  in  making  a  tight  joint,  and  great  care  is 
necessary  in  their  use.  The  composition  on  the  stoneware 
pipes  is  found  to  be  quite  durable.  Xo  waste  front  manu- 
factories flows  through  the  sewers  in  the  district. 

H'ORCKSTKK. 

At  this  town  the  sewers  in  waterlogged  ground  (about  1 
mile  of  12-in.  pipe)  arc  constructed  of  iron  pipes.  These  have 
now  been  in  use  about  two  years.  The  average  depth  of  the 
sewers  below  the  level  of  the  subsoil  water  is  about  3  ft.  The 
patent-joiuted  stoneware  jiipo  in  useis  Hassall's  double-lined. 
This  does  not  absolutely  make  a  perfectly  watertight  joint, 
but  nearly  so.  So  far  the  composition  on  the  stoneware  pipes 
has  not  been  found  to  have  anything  wrong  with  it.  There  is 
no  waste  from  manufactories  (lowing  through  the  sewers. 

WOLVEKMAMPTOM. 

The  sowers  situated  in  waterlogged  ground  at  this  town  are 
constructed  of  both  iron  pipes  and  stoneware  pipes  with 
patent  joints.  These  have  boon  in  use  for  about  twelve 
months.  The  average  depth  of  the  pipes  below  the  level  of 
the  subsoil  water  is  .5  ft.  to  IJ  ft.  The  iron  pipes  are  jointed 
with  lead.  Doulton's  patent-jointed  stoneware  pipes  arc  in 
use,  and  they  are  found  to  form  a  perfectly  watertight  joint. 
The  composition  on  the  stoneware  pipes  is  found  to  he  ipiite 
durable.  There  is  no  waste  likely  to  injure  the  pipes  flowing 
through  the  sewers. 

YORK. 

In  York  the  sewers  in  waterlogged  ground  are  constructed 
of  both  iron  pipes  (under  the  river)  ami  stoneware  pipes 
with  patent  joints  (some  11  miles  or  12  miles  recently  laid). 
These  have  been  in  use  for  about  four  _^  oars.  The  average 
depth  of  the  pipes  below  the  level  of  the  subsoil  water  is  7  ft. 
to  30ft.  Tlie  iron  pipes  are  jointed  by  being  half-turned  and 
bored  and  half-run  with  lead.  Stanford's  patent-jointed  jiipes 
are  in  use,  but  it  is  not  stated  whether  they  are  satisfactory 
or  not.  The  composition  on  the  stoneware  pipes  is  perfectly 
durable.  The  sewage  which  passes  through  the  sewers  is 
purely  domestic. 

MANSFIELD  WATERWORKS. 

OPENING  CEREMONY. 

A  large  and  representative  company  assembled  im  Tuesday 
of  last  week  to  witness  the  opening  of  the  new  waterworks 
at  Rainworth,  by  the  mayor,  Alderman  Barringer,  who  has 
exhibited  a  strong  interest  in  the  undertaking  throughout  the 
whole  period  of  its  construction.  In  presenting  a  silver  key  to 
his  worship,  Mr.  George  Hodson,  m.i.c.e.,  Loughborough,  who 
was  represented  by  Mr.  Robinson  in  the  e.tecution  of  the  works, 
expressed  the  pleasure  that  he  felt  in  doing  so,  and  referred  to 
the  loyalty  with  which  the  council  had  supiiorted  him,  and 
also  to  the  valuable  assistance  rendered  by  the  mayor  himself. 
He  was  proud  of  the  success  of  the  undertaking,  which,  owing 
to  the  exceptional  resources  of  the  neighbourhood,  provided 
the  town  with  a  splendid  supply  of  water  of  magnificent 
quality,  and  adapted  to  nearly  all  kinds  of  manufacturing 
purposes. 

The  mayor,  who  was  accorded  a  hearty  reception,  said  he 
thanked  Mr.  Hodson  for  his  kind  gift,  whicli  he  had  no  doubt 
would  be  preser^'ed  in  his  family  for  generations,  and  would, 
he  hoped,  assist  in  further  binding  the  friendshi]i  which  had 
existed  between  Mr.  Hodson  and  himself  for  so  long.  He  also 
expresseil  a  hope  that  the  new  water  supply  would  lie  a  l)less- 
ing,  not  only  to  them,  but  to  future  generations.  He  was 
sure  that  it  was  secoitd  to  none  in  the  country,  the  <iuality 
being,  nndonbtedly,  as  good  as  conld  bo  found  anywhere.  At 
the  recent  inquiry  in  the  House  of  Commons  it  was  stated  by 
experts  that  there  was  no  quality  oF  water  equal  to  that  ob- 
tained from  the  banter  beds,  tiiui  it  was  from  this  source  that 
Mansfield  obtained  its  supply.  He  might  tell  I  hem  that  they 
were  pumping  something  like  13,0(K),000  gallons  of  water  per 
month  which  was  being  sent  round  their  town  of  Mansfield 
and  a  little  beyond.  Such  good  water  must  produce  health, 
cleatdiness  and  comfort  wherever  it  went.  From  timi*  to 
time  they  had  had  diftictdties  to  contend  with,  such  as  all 
such  undertakings  were  bound  to  be  fraught ;  but  ho  was 
pleased  to  say  they  had  so  far  been  all  overcome,  and  that 
those  who  were  against  the  adoption  of  the  scheme  iit  the 
first  were  now  some  of  the  firmest,  supporters  in  the  course 
that  was  taken.  Although  he  diil  not  anlieipate  uiiy  oppo- 
sition from  the  quarter  they  had  receivei.1  it  from  before  in 
the  shape  of  interfering  with  their  supply,  they  should  at  all 
times  be  ready  to  defend  their  supply.  The  Rainworth  water 
was  the  best  they  conld  tind,  and  they  ought  to  try  their 
utmost  to  keep  it. 

At  the  conclusion  of  the  nmyor's  speech  the  party  entered 
tlie  enijine  house,  whore,  after  the  <lotails  of  tho  interesting 
and  powerful  machinery  had  been  explained  by  Mr.  Hodson, 
tho  mayoress  unveiled  a  brass  plate  bearing  the  names  of  tho 
mayor,  the  members  of  the  council,  ami  tho  engineers  ami 
contractors.  Tho  iiuui]iii)g  engines  were  then  formally 
started  and  the  ceremony  practically  came  to  an  end.  the 
party  shortly  afterwards  returning  to  Mansfield. 

Among  those  who  attended  the  proceedings  (in  addition 
to  the  mayor  and   mayoress)  wer»  Alderman  and  Mrt.  R. 


Alcook,  Alderman  and  Mrs.  J,  £.  Oirks,  Aldermau  ;tDd  Mrs. 
J.  H.  Blake,  .-Mderman  and  Mrs.  G.  H.  Hibbert,  AldermaD 
D.  .1-  Patterson,  Councillor  and  Mrs.  J.  E.  .\lcock.  Councillor 
and  Mrs.  \V.  Barringer,  Councillor  and  Mi's.  W.  J.  Chadburu, 
Conncillor  J.  .and  Miss  L'nimptun,  Councillor  and  i^lrs.  T, 
Hartas,  Councillor  and  Mrs.  W.  K.  Jolly,  Councillor  A.  J. 
Jones,  Councillor  and  Mrs.  J.  Lawson,  Councillor  D.  U.  Multby, 
Councillor  and  Mrs.  J.  A.  Pegg,  Councillor  and  Mrs,  W.  A. 
.Sanders,  Councillor  and  Mrs,  .Singleton,  Couueillur  and  Mrs. 
H.  Smith,  Conncillor  T.  and  Miss  Taylor,  Councillor  and  Mrs. 
I,  H.  Wallis,  Councillor  and  Mrs,  J.  L.  WiUon,  Mr.  and  .Mrs. 
George  Hodson,  Mr.  F.  W.  Hodson,  Dr.  Wills,  Mr.  C.  E. 
Robinson,  Alderman  Guorgu  I'ickard,  J.i.,  Mr.  J.  K.  Price 
(Nottingham),  Mr.  J.  Toniliiisuii  (Derby)  and  Mr.  Walker 
(Loughborough). 

OKStBll'TION    OK    THK    WOKKH. 

Four  and  a  half  years  ago,  according  to  The  Manitfield 
Reporter,  Ml-.  J.  1".  Price,  who  has  done  many  other  important 
works  in  this  localitj',  commenced  the  work  of  Contract  No.  1, 
which  was  let  to  him.  It  was  stipulated  that  he  should  sink 
a  well  lift,  in  diauieter,  tubbed  to  a  depth  of  70  ft.,  and  tho 
sinking  to  proceiMl  till  tho  yield  should,  for  a  given  time,  bo 
not  loss  than  1,.")(X),CXI0  gallons  in  twenty-four  hours.  WHien 
the  well  had  reached  a  depth  of  110  ft.  the  water  came  upon 
the  sinkers  with  such  force  as  to  drive  them  nut,  and  tools 
valued  at  £25  had  to  be  abandoned.  It  was  found  practically 
impossible  to  continue  the  sinking,  and  bore-holes  were  pro- 
ceeded with,  three  10-in.  bore-holes  being  sunk  to  a  depth  of 
300  ft.  Tho  yield  was  still  further  augmented  by  about  160 
yards  of  headings  6  ft.  by  6  ft.  In  August,  1893,  the  sinking 
operations  were  com))leted,  and  .Mr.  Hodson,  the  engineer, 
had  the  satisfaction  of  having  proved  a  splendid  yield  of  qnito 
2,(X)0,000  gallons  a  day,  and,  as  he  recently  pointed  out,  that 
great  yield  did  not  very  perceptibly  lower  the  capabilities  of 
the  immense  natural  resources  they  had  luckily  tapped. 

Contract  No.  1  having  been  completed,  the  council  had  next 
to  invite  tenders  for  tho  other  portion  of  the  work,  wliich 
included  the  i>i*rmanent  building  at  Rainworth,  the  engine 
house,  pipe  laying  between  Rainworth  and  the  reservoir 
and  on  the  Mansfield-road,  and  Mr.  Tomlinson,  the  Derby 
contractor  secured  the  contract,  his  figures  being  £21,344. 
Under  the  supervision  of  Mr.  H.  Ashley  this  second  contract 
was  satisfactorily  carried  out.  Tho  reservoir,  which  was  in- 
cluded in  the  work  specified  in  the  No.  2  contract,  is  situated 
a  couple  of  miles  nearer  Mansfield  than  the  well,  and  hug  a 
holding  capacity  of  800,tXX)  gallons.  It  is  connected  with 
the  works  by  l.'j-in.  pipes.  The  work  of  building  this  reser- 
voir was  commenced  in  November,  1894,  and  co  mploted  in 
Christmas  week,  1895,  and  over  1,(XX),000  bricks  were  used 
in  its  erection.  When  the  reservoir  is  full  tho  hoifht  of  tho 
water  level  is  518  ft.  above  ordnance  datum,  so  that  it  will 
readily  be  seen  what  a  force  Mansfield  has  the  advantage  of 
by  natural  pressure  when  the  stor.age  capacity  is  anything 
like  occupied. 

The  whole  of  the  pumping  machinery,  including  a  duplicate 
set  of  boilers,  engines  and  ptimps,  are  the  design  and  manu- 
facture of  Messrs.  Easton,  Anderson  A  (.oolden,  London  and 
Erith,  and  the  whole  of  the  splendid  machinery  does  credit 
to  this  firm.  The  boilers  are  28  ft.  in  length  and  6  ft.  3  in.  in 
diameter,  being  designed  to  work  at  a  pressure  of  120  lb.  to 
the  square  inch.  The  engines  consist  of  two  compound  direct- 
acting  beam  engines,  placed  o))posite  each  other,  with  the 
well  between,  'fhe  pumps,  of  the  double-acting  bucket  and 
pi  anger  type,  are  capable  of  pumping  fnlly  36,C<X)  gallons 
per  hour  when  the  engine  is  working  nt  its  normal  speed. 
The  engine  house  is  lighted  by  electric  light,  one  of  ^fessrs. 
Easton,  Anderson  A-  Goolden's  dynamos  being  driven  by  a 
small  steam  engine,  tho  manufacture  of  Messrs.  Tangye, 
Limited,  of  Birntingliam,  The  site  upon  which  both  well  and 
reservoir  stand  were  acquired  from  tho  Duke  of  Portland. 

BANQl'KT    TO    TIIK    MAYOR. 

In  the  evening  Aldernmn  Blake  presided  at  a  complimen- 
tary banrinet  given  in  the  town  hall  in  honour  of  thi'  mayor. 
A  large  number  of  councillors,  ollicials  and  others  woro  pre- 
sent.     After  tho  usual  loyal  toasts, 

Alderman  (i.  H.  Uiblicrt  submitted  what  ho  very  appro- 
])riately  termed  the  toast  nf  the  evening,  "  His  Lordship  the 
Mayor,"  ami  in  tho  course  of  an  admirable  speecli  referred  to 
tho  latler's  useful  work  in  connection  with  tho  water  scheme. 

Mr.  Goldie,  who  proposed  "Tho  Town  Conncil.' said  that 
the  ratepayers  were  proud  of  iho  success  wliich  hn<l  attended 
the  efforts  of  tho  corporation,  which  wnscvervthing  that  conld 
be  desired.  He  had  no  doubt  the  men  who  constituted  the 
eonncil  of  to-day  wonhl  do  their  duty  in  the  fuimv  as  well  a.i 
thev  had  done  in  the  past,  and  make  u  town  which  wnuld  be 
a  joy  for  generations  to  come.  Conncillor  Chadburn  then 
proposed  the  toast  of  "  The  Engineers,"  and  remarked  that 
he  felt  sure  it  needeil  few  words  of  recommendation. 

Mr.  George  Hodson,  in  replying,  spoke  of  tho  difliculties  he 
had  encountered  in  carrying  ont  the  construction  of  tho  now 
works.  Events  had  proveil  that  his  predictions  as  an  engi- 
neer had  been  thoroughly  jnslifieil,  and  giMilogicnl  features 
had  been  kind  to  MansfieM,  and  no  wonder  the  water  supply 
was  envied.  Such  a  success  as  Mansfield  had  proved  stimu- 
lated and  encouraged  an  engineer.  If  ho  regretted  anything 
at  all,  it  was  boeanse  he  did  not  advise  them  to  make  tho  sup- 
ply for  50,000  instead  of  30,000.  Some  of  the  council  con- 
sidsred  he  was  going  too  far,  but  they  foand  during  the  last 
flv*  rears  that  the  population  of  MAi)ifi»ld  had  been  goirg  np 
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by  leapa  and  bounds.  If  he  had  made  the  supply  for  50,000, 
instead  of  for  30,000,  he  would  hare  been  well  advised.  With 
regard  to  the  mining  district,  he  did  not  know  what  might 
happen.  There  was  only  a  layer  of  clay  15  ft.  or  16  ft.  thick 
overlaying  the  coal  measures.  There  might  be  something 
happen  due  to  mining  operations  which  might  let  down  some 
water,  but  he  had  taken  the  precaution  to  make  the  machinery 
the  size  of  the  well  and  mains,  so  that  a  much  greater  quan- 
tity of  water  could  be  dealt  with  if  necessary.  Mr.  Hodson 
expressed  his  satisfaction  with  the  unquestionable  success  oi 
the  undertaking,  and  referred  in  complimentary  terms  to  the 
manner  in  which  the  contractors  had  performed  their  work. 

Mr.  J.  F.  Price  and  Mr.  Tomlinson  briefly  responded  to 
Alderman  Patterson's  toast  of  "The  Contractors." 

Councillor  Sanders  gave  the  toast  of  "  Other  Local  Autho- 
rities," and  said  he  was  delighted  to  couple  with  the  toast  the 
name  of  the  Rev.  E.  E.  Morris,  chairm.in  of  the  Mansfield 
Board  of  Guardians  and  chairman  of  the  Blackwell  Rural 
District  Council.  He  was  also  pleased  to  see  Sutton  well 
represented  that  evening  by  Mr.  Pickard,  Mr.  J.  C.  Sampson 
and  Mr.  J.  D.  Fidler;  and  Mansfield  Woodhouse  Urb.in  Dis- 
trict Counoil  had  sent  Mr.  Frank  Cook,  tlieir  surveyor. 


INSTITUTION  OF  CIVIL  ENGINEERS. 


CORRESPONDENCE. 


ADDRESS  BY  THE    PRESIDENT. 

The  first  ordinary  meeting  of  the  seventy-ninth  session  of 
the  Institution  of  Civil  Engineers  was  held  on  Tuesday,  when 
the  president,  Sir  John  Wolfe  Barry,  k.c.b.,  delivered  a  short 
address  to  the  members,  dealing  with  various  matters  con- 
cerning the  present  and  future  welfare  of  the  Institution. 

The  President,  after  expressing  his  appreciation  of  the 
honour  of  a  second  election  to  the  office,  referred  to  the  in- 
creasing duties  devolving  upon  the  council  in  proportion  to 
the  growth  and  importance  of  the  Institution,  now  number- 
ing on  its  roll  7,075  persons.  Proceeding  to  refer  to  the  con- 
ference held  by  the  Institution  in  May,  the  estimated  attend- 
ance at  which  was  850,  he  thought  it  would  be  acknowledged 
that  the  interest  exhibited  in  the  numerous  subjects  brought 
forward  for  discussion,  in  which  upward  of  300  speakers  took 
part,  and  the  fact  that  2,000  tickets  of  admission  were  applied 
for  in  respect  of  the  visits  arranged  in  connection  with  the 
gathering,  justified  the  council  in  believing  that  it  had  given 
general  satisfaction  to  the  members.  The  division  of  the 
conference  into  seven  sections,  representing  more  or  less  dis- 
tinct lines  of  engineering  thought  and  practice,  afforded  a 
useful  means  of  meeting  the  overlapping  of  ideas  and  treat- 
ment in  the  various  departments  of  engineering  activity  em- 
braced by  the  Institution.  Reviewing  the  subject  of  the 
examinations  recently  instituted,  the  president  pointed  out 
how  they  were  intended  to  show  that  candidates  for  election 
into  the  class  of  associate  members  were  acquainted  with 
those  general  principles  which  had  always  been  and  must  be 
recognised  as  the  basis  of  the  engineering  profession,  and  .also 
to  make  clear  that  each  candidate  possessed  a  somewhat 
fuller  scientific  knowledge  of  the  elements  of  the  particular 
branch  in  which  his  special  training  had  laid.  Although  an 
advocate  of  examinations  for  the  purpose  of  ensuring  the 
possession  among  those  who  entered  the  Institution  of  proper 
qualification  in  respect  of  theoretical  knowledge,  he  desired 
to  avoid  being  understood  to  claim  for  such  knowledge  one 
whit  more  than  its  real  worth  in  the  equipment  of  an  engineer. 
Practical  knowledge  was  no  less  necessary  now  than  formerly, 
and  in  the  engineer's  oSice,  in  the  workshop,  and  on  works  of 
construction,  and  there  only,  could  a  young  engineer  learn 
by  experience  to  modify  and  correct  theoretical  conclusions 
by  practical  considerations.  The  examinations  had  not  been 
instituted  in  lieu  of  other  qualifications  set  out  in  the  by- 
laws, but  in  addition  to  and  supplementary  of  them.  In  the 
case  of  persons  whose  experience  and  attainments  were  such 
as  to  entitle  them  to  the  grade  of  full  member,  no  question 
of  examination  arose  under  the  provisions  of  the  by-laws,  and 
the  council  had  power  to  deal  with  exceptional  cases  of  candi- 
dature for  associate  membership  also  without  examination. 
The  president  had  every  confidence  in  the  future  advantage 
to  accrue  to  the  Institution  from  the  step  now  taken,  and 
whilst  at  the  outset  no  doubt  there  might  be  some  special 
cases  in  which  the  council  might  wisely  e.xercise  the  dis- 
cretionary power  vested  in  them,  he  believed  such  cases  would 
fradnally  diminish  in  number  and  disappear  altogether. 

On  the  conclusion  of  the  address  the  medals  and  prizes 
awarded  by  the  council  for  last  session  were  presented.  A 
list  of  these  awards  was  given  in  our  issue  of  1st  October. 

At  the  ordinary  meeting,  on  Tuesday  next,  papers  on  "  The 
Manchester  Ship  Canal  "  will  be  contributed  by  Sir  K.  Leader 
Williams,  Mr.  Whately  Eliotand  Mr.  W.  0.  Meade-King,  MM. I.e. F 


Purchase  of  the  Crystal  Palace. — A  conference  of  dele- 
gates rc|irrsi-nting  various  nvtropolitan  vestries  aiul  district 
boards  Wiis  hclil  on  Monday,  at  the  Camberwell  Vestry  Hall, 
when  a  resolution  was  adopted  calling  the  attention  of  the 
Government  to  the  fact  that  the  present  is  an  opportune  time 
to  acqtiire  as  a  permanent  place  of  instruction  and  recreation 
the  Crystal  Palace  and  its  pfrounds  as  a  national  memorial  of 
the  Queen's  diamond  jubilee. 


56.  Vaccination  and  Sanitation.— Mr.  Jas.  R.  Williamson, 
London,  writes:  The  allusion  to  this  subject  in  an  interesting 
leaderette  in  The  Surveyor  of  October  29th  induces  me  to 
refer  to  it.  At  the  outset  it  must  be  remembered  that  the 
medical  profession  have  never  tried  sanitation  without  vacci- 
nation as  a  preventative  of  small-pos,  and  therefore  they  can- 
not conscientiously  pronounce  on  the  question.  \  character- 
istic feature  of  the  medical  defence  of  vaccination  is  that  the 
alleged  diminution  of  small-pox  exhibited  during  the  past 
100  years  in  England  and  Wales  is  in  no  way  due  to  sanita- 
tion. It  is  allowed  that  typhoid  and  typhus  fever  have  been 
reduced  by  getting  rid  of  varions  impurities,  by  the  increase 
of  air  spaces  in  urban  districts,  and  by  cleanliness.  The  class 
of  diseases  registered  as  fevers  has  been  vastly  diminished  by 
sanitary  amelioration,  but  vaccination  has  had  no  such  effect 
on  small-pox.  The  Registrar-General's  returns  show  that  the 
prevalence  of  small-pox  during  epidemics  in  crowded  districts, 
such  as  the  east  end  of  Loudon,  compared  with  the  west  end, 
or  as  exhibited  in  the  rookeries  of  Bethnal  Green  and  South- 
wark,  as  compared  with  the  deaths  from  the  same  disease  in 
the  model  lodging  houses  and  artisans'  dwellings  in  those 
districts  (vaccination  being  obligatory  in  both  cases),  prove 
that  the  prime  factor  of  difference  is  solely  one  of  sanitary 
conditions.  The  vaccinators'  views,  permit  me  to  say,  are 
directly  at  variance  on  this  point  with  those  distinguished 
sanitarians,  Sir  Benjamin  Ward  Richardson,  Sir  Edward 
Chadwick,  Dr.  Sontliwood  Smith,  Dr.  W.  Farr,  Mr.  H.  D. 
Dudgeon  and  others,  who  have  devoted  years  of  patient  study 
and  close  observation  to  the  public  health  and  the  prevention 
of  disease.  One  of  the  most  deadly  small -pox  epidemics 
(that  of  Montreal)  tells  a  terrible  tale  of  municipal  neglect, 
and  teaches  the  supreme  value  of  municipal  cleanliness.  The 
late  Dr.  W.  B.  Carpenter,  of  London,  the  well-known  vaccine 
advocate,  who  made  personal  researches  in  Montreal  after  a 
previous  small-pox  epidemic  in  1874-5,  declared  in  his  con- 
troversial pamphlet,  addressed  to  the  House  of  Commons,  in 
defence  of  compulsion,  that  vaccination  was  so  well  carried 
out  in  the  above-named  city  in  the  year  1883  that  "  Small- 
pox had  become  almost  entirely  extinct."  Yet,  in  1885, 
Montreal  was  visited  with  the  severest  epidemic  of  recent 
years.  To  go  no  further  for  illustrative  facts  than  ShetEeld 
and  Leicester.  In  the  former  town  we  have  the  current 
experience  of  a  destructive  small-pox  epidemic  among  a  popu- 
lation of  whom  96  per  cent,  wore  "safeguarded  "  by  vaccina- 
tion, and  where  the  efiiciencyof  the  performance  was  guaran- 
teed by  gift.";  of  public  money  to  vaccinators,  amotmting  to 
£2,233  in  teii  years.  Ou  the  other  hand,  Leicester,  where 
vaccination  is  practically  ignored,  95  per  cent,  of  the  popula- 
tion being  "  unprotected,''  the  disease,  in  spite  of  twenty-five 
separate  importations  from  vaccinated  districts  during  the 
past  fourteen  years,  has  obtained  no  abiding  foothold.  Small- 
pox, as  every  medical  man  knows,  or  ought  to  know,  is  itself 
a  fever,  and  public  opinion  is  too  far  advanced  to  allow  the 
friends  of  vaccination  to  persuade  the  nation  to  believe  that 
it  is  a  disease  tminfluenced  by  bad  drainage,  impure  water 
and  overcrowding.  It  has  never  ravaged  a  cleanly  population, 
and  the  supreme  power  of  municipal  sanitation  over  small- 
pox, as  well  as  other  zymotic  diseases,  is  an  accepted  fact 
placed  beyond  discussion.  Will  Parliament  seriously  consider 
these  experiences  during  the  next  debate  on  the  introduction 
of  the  calf  lymph  innovation  ? 


QUERIES  AND  REPLIES. 

Skefchei  accompanying  Queries  should  be  made  separate  on  white  paptr 

in  plain  hlttch-ink  lines.    Lettering  orjiguref  thonhl  be  bold  and  plain. 


112.    Water  Supply:    Failure  in   Delivery.— "  Rusticns" 

writes:  With  further  reference  to  Queries  Xos.  99  (August 
20th),  102  (October  1st)  .and  107  (October  15th),  the  length  of 
J-in.  pipe  to  the  tap  described  as  being  30  ft.  above  the  level  of 
the  point  H  is  not  quite  200  ft.  The  length  of  J-in.  pipe  to  tho 
tap  16  ft.  above  tho  level  of  the  point  H  is  about  80  ft.  Tho 
main  and  the  J-in.  services  are  new  and  only  recently  laid. 

From  the  information  supplied  by  our  correspondent  we 
have  to  observe  that  there  is  no  reason — assuming  that 
the  mains,  services  and  fittings  are  properly  laid  and  in 
good  order — why  a  supply,  not  exceeding  10  gallons  per 
minute,  should  not  bo  delivered  at  the  point  H,  as  shown 
in  sketch  reproduced  in  our  issue  of  August  20th.  Query  99. 
It  is  highly  probable  that  there  is  an  obstruction  in  the 
main  or  service  pipes,  .and  very  possibly  some  material  left 
in  through  the  negligence  of  the  workmen  when  laying  the 
pipes.  Our  correspoiulent  should  obtain  a  portable  pressure 
gauge  and  endeavour  to  locate  the  obstruction,  which  m.ay 
be  done  by  attaching  the  gauge  to  tho  main  or  service 
pipes  at  ditferent  points  at  ji  time  when  no  water  is  being 
drawn  off,  when  he  will  probably  iinil  .a  serious  dispropor- 
tion of  pressure  between  two  points,  which  may  be  within 
a  short  distance  of  each  other,  showing  that  there  is  an 
obstruction  in  the  pipe  between  the  two  points.  If  tho 
obstruction  be  thus  located  the  remedy,  of  course,  will  be 
an  easy  one. 
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Municipal  Viork  in  Progress  and  Projected. 


There  is  one  branch  of  public  oonBtractive  work  which 
always  soems  to  be  active  in  the  metropolis— namely,  the 
provision  of  hospital  and  asylum  accommodation.  It  will  bo 
noticed  that  the  London  County  Council  have  agreed  to  lend 
the  Metropolitan  Asylums  Board  £131,273  for  hospital  build- 
ing and  furnisbinf;.  The  experience  of  Maidstone  bus  not 
been  disregarded  everywhere.  Folkestone  will  try  to  borrow 
£100,000  in  connectiun  with  the  water  supply,  which  has 
hitherto  been  in  the  hands  of  n  company.  The  paragraphs 
from  York,  Bradford,  Uarrof;ate  and  Wolverhampton  show 
that  there  is  no  diminution  of  activity  in  connection  with 
electric  lightinp. 

METROPOLITAN    AUTHORITIES. 
LONDON   COUNTY  COUNCIL. 

t^uito  a  rcmarkjil)]('  amount  itl'  inlercsL  seems  to  have  been 
excited  on  Tuesday  by  the  proposal  that  the  council  should 
contribute  to  the  cost  of  widening  l,udgate-hill,  an  improve- 
ment which  was  initiated  by  the  late  lamented  Metropolitan 
Board  of  Works.  Tuesday's  debate  soems  at  times  to  have 
been  of  the  kind  usually  described  as  animated.  The  City's 
request  for  a  contribution  lias  been  preferred  several  times, 
but  success  has  been  achieved  at  last,  though  only  on  condi- 
tion that  "  it  is  a  final  sottlenient  of  any  and  all  outstanding 
claims."  The  outstanding  claims  are  said  to  reach  the  modest 
total  of  £350,000.  Apart  from  this  discussion  there  was 
evidently  not  much  of  a  contentious  nature,  and  the  council, 
among  other  things,  transacted  the  items  of  business  we  give 
below. 

Completed  Loans  for  PiMir  TTorX'S. — The  Finance  Com- 
mittee reported  the  completion  of  the  following  loans : 
Battorsea  Vestry  £2, .500,  for  jarrah  wood  paving  works  ■,  the 
Bermondsey  Vestrj'  £3,000,  for  wood  and  granite  paving 
works  ;  the  Chelsea  Vestry  £2,850,  for  wood  paving  works  ; 
St.  George,  Hanover-sqnare,  Vestry  £2,100,  for  purchase  of 
leasehold  premises ;  St.  George-the-Martyr  Vestry  £1 ,560, 
for  paving  works;  and  the  Lambeth  Baths  Commissioners 
£10,000,  for  the  erection  of  baths. 

Lnatis  to  Local  Bodiea. — Upon  the  recommendation  of  the 
Finance  Committee  it  was  agreed  to  lend  the  Rotherhithe 
Vestry  £7,400,  lo  complete  the  cost  of  erecting  and  furnish- 
ing the  ne^v  town  hall  ;  and  the  Metropolitan  Asvlums  Board 
£131,273,  for  hospital  building  and  furnishing. 

A  Leicester-square  Improvement. — The  Improvements  Com- 
mittee recommended  the  council  to  contribute  a  third  of  the 
cost — estimated  at  £l,.5O0 — of  widening  the  northern  side  of 
Leicester-square  between  the  Empire  Theatre  and  Leicester- 
place.  The  consideration  of  the  report  was  deferred  for  a 
week. 

Tramway  Jnnc'iuns  and  Extension!:. — The  Highways  Com- 
mittee submitted  a  report,  which  will  be  considered  next 
week,  recommending  the  council  to  sanction  an  espenditure 
of  £7,802  for  tramway  junctions  and  extensions  at  Psirkhnrst- 
road,  Camden-road,  and  Upper  Clapton-road. 

The  Metropolis  Water  Act,  189T. — The  General  Purposes 
Committee  recommended  that  all  qnestions  relating  to  the 
working  of  the  .Metropolis  Water  Act,  which  was  passed  this 
year,  should  stand  referred,  as  a  matter  of  course,  to  the 
Water  Committee.  A  long  discussion  ensued,  during  which 
it  was  proposed  that  the  Act  should  be  referred  to  the  Public 
Control  Committee.  This  was,  however,  rejected,  and  tlie 
original  recommendation  carried. 

The  Widening  of  Ludf)atc-hill. —  The  Improvements  Com- 
mittee submitted  a  report  in  which  they  stated  that  since 
their  report,  which  was  summarised  in  our  issue  of  October 
22nd,  was  printed  they  had  received  a  letter  from  the  clerk 
to  the  City  Commission  of  Sewers  expressing  regret  that  a 
mistake  should  have  been  made  in  the  second  letter,  forward- 
ing a  statement  showing  the  cost  of  the  improvement,  and 
asking  that  the  correct  figures  may  be  substituted.  From 
this  report  it  appears  that  tho  nett  cost  has  been  only 
£33,211  Is.  2d.,  and  the  council's  contribution  of  one-half  of 
that  amount  would,  if  sanctioned,  bo  £16,620  lOs.  The  com- 
mittee accordingly  recommejided  tho  council  to  amend  tho 
amount  by  substituting  £1C,620  lOa.  for  tho  £19,300  which 
appeared  in  the  printed  recommendation.  The  council  agreed 
to  the  substitution,  and  after  u  long  discussion  the  recom- 
mendation was  adopted. 

Proposed  Widening  of  Southampton'rou: — The  Improve- 
ments Committee  recommended  that  they  should  be  author- 
ised to  take  steps  for  the  acquisition  of  the  block  of  property 
between  Southampton-row  and  Kingsgate-street,  the  propertv 
on  the  eastern  side  of  Kingsgate-street,  and  at  the  eontli- 
wc.»tern  corner  of  Southaniptcm-row  at  its  junction  with 
High  Holborn,  at  a  cost  of  £149,600,  with  a  view  to  tho 
widening  of  Southampton-row  between  High  Holborn  and 
Thoobald's-road.  The  consideratiou  of  the  question  was  ad- 
journed for  a  week. 

Tenders. — L^pon  tho  recommendation  of  the  Fire  Brigade 
Committee  it  was  agi-eed  to  accept  tho  tender  of  Messrs.  E. 
U.  Bayley  &  Co.,  at  £1,375.  for  the  supply  of  twenty-fivo 
40-ft.  fire-oscapes,  and,  at  £276  for  the  supply  of  tlireo  70-ft. 
ladders ;  and  also  tho  tender  of  Messrs.  P.  Boswell  &  Sons, 
at  £441,  for  the  supply  of  six  \TinB  for  carrying  fire-escapes. 


CITY  COMMISSION  OF  SEWERS. 

At  a  meeting  of  the  commission,  on  Tuesday,  it  was  decided 
on  the  recommendation  of  tho  Finance  and  Improvements 
Committee,  to  consent  to  the  acquisition  of  tho  freehold  of 
97  Fleet-street  for  £5,000.— The  electrical  engineer  was  asked 
to  explain  the  delay  in  carrying  out  tho  lighting  of  the  side 
streets.  Mr.  A'oysey,  in  reply,  said  that  careful  experiments 
had  been  made  which  had  enabled  the  Streets  Committee  to 
form  an.  opinion  upon  the  relative  value  of  tho  various  systems 
of  side  street  lighting,  but  the  question  of  expense  involved 
grave  difficulties. — A  letter  was  reported  to  have  been  re- 
ceived from  tho  Post  Office  authorities  on  the  question  of 
telephone  disputes.  The  communication,  it  was  slated,  would 
receive  the  consideration  of  the  Streets  Committee.  A 
member,  having  expressed  regret  at  the  action  of  the  Lon- 
don County  Council  in  giving  away  their  rights  over  the 
streets  under  their  control,  said  it  was  necessary  that  tho 
court  should  let  all  the  municipalities  of  tho  kingdom  know 
of  tho  stand  tho  Commission  of  Sewers  was  making  against 
the  action  of  the  Post  Office  authorities.  He  moved,  there- 
fore, that  a  letter  should  be  addressed  to  the  municipalities 
and  the  local  authorities  of  the  metropolis,  inclosing  the 
correspondence  which  had  passed  between  the  Postmaster- 
General  and  the  commission  on  the  subject  of  the  laying  of 
underground  wires  by  the  Post  OflRce  authorities  for  the  use 
of  the  National  Telephone  Company,  the  specific  consent  of 
the  commission  not  having  been  first  obtained,  and  without 
the  postal  authorities  having  first  imposed  any  conditions  for 
the  protection  of  the  public,  a  course  which  Parliament  had  in- 
variably refused  to  sanction.  Tho  motion,  on  being  seconded, 
was  curried. 

COURT  OF  COMMON  COUNCIL. 

The  Lord  Mayor  presided  on  Thursday,  for  the  last  time 
during  his  mayoralty,  at  a  meeting  of  the  above  conrt  at  the 
Guildhall.  A  petition  was  received  from  a  number  of  lease- 
holders and  occupiers  in  London-wall  and  Finsburv-circns 
with  reference  to  the  proposed  improvement  in  those  thorough- 
fares. Some  resolutions  passed  at  a  wardmote  in  Coleman- 
street  were  also  received.  After  a  long  discussion  the  peti- 
tion was  referred  to  the  Bridge  House  Estates  Committee  for 
consideration. — The  Cattle  Markets  Committee  submitted  a 
report  with  reference  to  the  light  railway  it  is  proposed  to 
construct  from  Deptford  market  to  the  Deptford  station  of 
the  London,  Brighton  and  South  Coast  Railway.  The  com- 
missioners were  of  opinion  that  the  scheme  could  not  be  en- 
tertained under  the  Light  Railways  Act.  Therefore  they 
asked  to  be  empowered  to  give  tho  necessary  notices  and  take 
all  other  needful  steps  for  prosecuting  a  Bill  in  the  ensuing 
session  of  Parliament  for  accomplishing  the  objects  desired. 
The  report  was  adopted.— The  Visiting  Committee  of  tho 
City  of  London  Asylum  asked  for  authority  to  proceed  with 
the  improvements  at  the  asylum  buildings  required  to  be 
done  under  the  provisions  of  the  Lunacy  Acts,  in  accordance 
with  the  report  of  the  committee  agreed  to  by  the  conrt  on 
April  8th,  notwithstanding  that  from  various  causes  tho  ten- 
ders received  showed  a  considerable  increase  on  the  estimates 
then  given  of  £46,770,  and  that  the  estimated  total  expendi- 
ture must  now  be  given  at  £70,000.  The  committee  in  their 
report  stated  that  the  tenders  for  the  work  ranged  between 
£59,000 and  nearly  £80,000,  and  it  was  believed  that  at  least 
another  £10,000  in  excess  of  the  former  tender  must  be  ex- 
pended to  meet  the  proposed  outlay.  The  disturbance  in  the 
engineering  and  allied  trades,  and  the  increase  of  prices  in 
builders'  materials,  had  contributed  largely  towards  the  large 
increase  over  the  original  estimate.  The  court  decided  to 
have  the  report  printed,  and  adjourned  its  consideration. 

VESTRIES  AND   DISTRICT  BOARDS. 

Battersea. — It  has  been  decided  to  obtain  a  loan  of  £><,322 
from  ilit  London  County  Council  for  the  purpose  of  widening 
Battersea  Park-road. 

Clerkenwell. — Last  week,  at  a  meeting  of  the  vestrv,  tho 
Works  Committee  reported  that  they  had  before  them  tho 
letter  of  tho  Holborn  District  Board,  asking  whether  tho 
vestry  would  co-operate  with  them  in  laying  wood  paving  in 
Farringdon-road.  In  his  report  the  surveyor  estimated  that 
the  cost  of  laying  down  wood  in  that  portion  of  the  road 
south  of  Castle-street  which  is  in  Clerkenwell  would  bo  about 
£535.  Tho  present  paving  was  laid  in  1S89,  and  they  (the 
committee)  recommended  "  that  a  reply  be  forwarded  to 
tho  Holborn  Board  that  the  vestry  are  uiiablo  to  join  in  tlie 
proposed  repnving."    The  report  was  adoptoil. 

Fulham,  — At  «  recent  special  meeting  of  the  vostrv  the 

Klectric  Lighting  and  Dust  Destructor  Comuiitteo  reiwrtod 
that.,  having  cai-efully  considered  the  reports  of  tho  depota- 
tiou  appointed  by  Ilio  vestry  to  visit  and  re(Kirt  U|Min  tho 
destructors  in  operation  at  Oldham,  Warrington,  Cambridge 
and  Southampton,  they  had  accepted  and  approved  of  tho 
majority  report.  Before  coming  to  a  definite  decision  they 
concurred  in  the  opinion  expressed  in  the  reimrt  that  it  was 
advisable  to  obtain  designs,  specifications  and  prices  for 
carrying  out  their  proposal,  and  they  had,  therefore,  in- 
structed their  surveyor  to  \(Tite  to  several  firms  for  the  samo 
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for  the  erection  of  a  dust  destructor  on  the  Townmead-road 
site  capable  of  dealing  with  60  tons  of  liouse  refuse  per  day, 
together  with  boilers  to  produce  steam  for  a  disinfecting  ap- 
paratus, provision  being  made  for  the  fnture  erection  of  addi- 
tional cells  should  the  vestry  eventually  decide  to  destroy  all 
the  refuse  at  one  destructor  or  undertake  a  combined  scheme 
of  electric  lighting  and  dust  destruction.  After  some  discus- 
sion tlie  report  was  referred  back. 

Hackney. — Tlie  Public  Health  Committee  reported  at  a 
recent  meeting  tlint  titey  were  considering  the  question  of  de- 
stroying tlie  house  refuse  of  the  parish  by  means  of  a  dust 
destructor,  and  that  they  had  been  approached  by  several 
firms,  each  of  whom  was  anxious  to  erect  a  destructor  in  con- 
nection with  electric  lighting,  each  scheme  varying  froin 
Is.  Id.  to  Is.  3d.  per  ton  for  destroying  the  dust,  with  5d.  per 
unit  for  the  supply  of  electric  light.  The  committee  recom- 
mended the  vestry  to  empower  them  to  submit  a  proposal  for 
the  transfer  of  the  Hackney  electric  lighting  order.  The 
chairman  refused  to  accept  the  recommendation,  as  a  resolu- 
tion had  already  been  passed  that  the  vestry  should  carry  out 
its  own  electric  lighting  scheme. — .A  letter  was  read  fi-om  the 
Parks  and  Open  Spaces  Committee  of  the  London  ('ounty 
Council,  stating  that  they  were  ready  to  recommend  the 
council  to  consent  to  certain  alterations  in  the  plan  for  the 
proposed  improvement  of  the  entrance  from  Stoke  Newington 
Common  to  Garnliam-street.  providing  tlie  vestry  bore  the 
cost.  The  estimated  cost  of  the  work  was  £70,  which  the 
vestry  agreed  to  pay. — The  completion  of  the  extension  of 
the  town  hall,  at  a  cost  of  £13,713,  was  reported,  Mr.  E.  B. 
Nightingale  lieing  the  contractor. 

Holborn. — The  usual  fortnightly  meeting  of  the  board  was 
held  on  Monday,  when  a  deputation  of  the  inhabitants  of  Red 
Lion-square  attended  and  presented  a  memorial  asking  that 
the  square  should  be  widened.  Tt  was  pointed  out  that  the 
sheriff's  court  and  other  important  public  offices  were  located 
in  the  square,  the  widening  of  which  was  urgently  needed  in 
tile  interests  of  the  general  public  and  for  the  convenience  of 
the  immediate  residents.  The  chairman,  who  roughly  esti- 
mated  the  cost  of  the  improvement  at  about  £15,0017,  said 
that  the  board  were  desirous  of  doing  all  that  was  possible  in 
the  matter,  and  it  was  eventually  referred  to  the  Works  Com- 
mittee for  consideration  and  report. — A  letter  was  read  from 
the  Loudon  County  Council  stating  that  they  intended  apply- 
ing to  Parliament  for  powers  to  lay  down  tramways  from 
"  The  Angel "  to  the  Holborn  town  hall,  and  also  for  the 
formation  of  certain  tramway  junctions  and  extensions  in  the 
Gray's  Inn-road,  Clerkenwcll-road  and  Theobald's-road,  and 
the  council  now  sought  the  permission  of  the  board  for  the 
carrying  out  of  the  work.  It  was  decided,  after  discussion, 
not  to  complj'  with  the  request. 

Lambeth. — After  some  discussion,  the  vestry  at  their  last 
meeting  decided  to  expend  a  sum  of  £403  in  laying  a  strip  of 
jarrah  wood  paving  at  Stangate,  in  front  of  certain  "  mansions." 
The  General  Purposes  Committee  reported  that  an  applica- 
tion had  been  received  frmn  the  National  Telephone  Company 
for  permission  to  lay  tubes  along  certain  roads  in  the  parish. 
The  committee  recommended  that  the  application  be  approved 
on  certain  conditions.  It  was  moved  that  the  recommenda- 
tion be  referred  back ;  and,  "  further,  that  the  company  be 
required  to  provide  an  improved  service  at  a  reduced  cost, 
in  accordance  with  the  evidence  given  by  the  City  Commis- 
sioners of  Sewers  before  the  Select  Committee  in  1895."  A 
member  pointed  oat  that  the  company  now  enjoyed  a  mo- 
nopoly in  telephone  service,  the  inefficiency  andexpensiveness 
of  which  had  become  a  standing  disgrace  to  London.  They 
were  charged  £20  a  year  for  a  bad  and  slow  service,  as  com- 
pared witli  £10  in  Glasgow  and  £6  in  Manchester.  The 
amendment  was  agreed  to  ?icjh.  con.  and,  as  a  substantive 
motion,  also  adopted.  The  further  consideration  of  a  com- 
mittee's report  which  recommended  tlie  vestry  to  take  no 
action  in  regard  to  a  memorial  suggesting  the  purchase  of 
two  jiiece.s  of  land  situated  near  Stangato  and  Lambeth-walk 
respectively  was  deferred. 

Marylebone. — At  a  meeting  of  the  vestry,  on  Thursday,  it 
was  unanimously  decided,  on  the  motion  of  the  chairman  of 
the  Dlectiic  Light  Committee,  Mr.  T.  H.  IJrooke-Hitching,  to 
give  formal  intimation  to  the  Board  of  Trade  and  the  Metro- 
politan Electric  Supply  Company,  Limited,  who  already  supply 
some  of  the  private  IniiiHes  in  the  district,  of  the  vestry's  in- 
tention to  apply  lor  a  provisional  order  for  supplying  (electric 
energy  lor  pnlilio  and  (irivate  purposes  in  the  pariah. 

NSWingtOn.  —  A  report  of  the  General  Purposes  and  Light- 
ing' Ct^mmitlee  in  regard  to  the  rebuilding  of  "The  Ele- 
phant and  Castle  "  was  recently  presented.  It  was  stated 
that  two  plans  had  been  laid  before  the  committee.  The  (irst 
contemplated  rebinldim;-  on  the  old  foundation,  and  using  the 
existing  easements  under  thefootways  aliuttingon  the  estate, 
while  the  second  proposed  to  rebuild  to  an  improved  line  in 
Newington-butts  and  Walwortli-road.  rounding  the  corners 
of  the  estate  at  the  liejidway  and  improving  the  corner  of 
the  estate  in  Short-street  and  Newington-bidl.'^.  The  second 
plan  was  eventually  adopted  by  the  vestry.  On  the  recom- 
mendation of  the  Sewers  Committee  it  was  decided  to  apply 
for  sanction  to  a  loan  of  £3,300  for  the  relaying  of  sewers  iu 
the  Surrey  Gardens  estate. 

Poplar. — On  the  recommendation  of  the  Finance  Com- 
mittee it  was  resolved,  at  a  recent  meeting  of  the  district 


board  of  works,  to  apply  to  the  London  County  Council  for  a 
loan  of  £12,000  to  meet  the  cost  of  the  dust  destructor  build- 
ings and  other  works  at  the  Bromley  depot. 

St.  Giles. — At  a  recent  meeting  of  the  district  board  the 
Works  Committee  recommended  that  the  suggestion  made  by 
the  steward  to  the  Duke  of  Bedford,  that  Little  Coram-street 
and  Little  Guildford-street  should  be  widened  to  40ft.  be 
adopted.  His  grace  was  willing  to  carry  out  the  widening  of 
these  thoroughfares  it  the  board  were  willing  to  execute  the 
necessary  works  of  repaving.  The  recommendation  was 
adopted. 

St.  Pancras. — \Vith  a  view  of  providing  bath  and  wash- 
houso  accommodation  for  North  St.  Pancras,  a  subject  which 
in  one  form  or  another  has  been  nnder  consideration  for  the 
past  eighteen  months,  the  Baths  Ccmimittee recommended,  at  a 
recent  meeting  of  the  vestry,  that  a  site  be  acquired  within 
the  area  of  Kentish  Town-road,  Prince  of  Wales-road,  Maiden- 
road,  Warden-road  and  Holmes-road,  having  an  area  of 
31,000  ft.;  that  compulsory  powers  of  purchase,  if  necessary, 
be'^obtained;  and  that  the  committee  be  autliorised  to  enter 
into  optional  provisional  contracts  with  such  of  the  owners  of 
portions  of  the  site  as  were  willing  to  sell  at  reasonable 
prices,  subject  to  the  a])pro\al  of  the  vestry.  The  proposals 
were  adopted. 

St.  Saviour's,  SOUthwark.— A  %ery  serious  accident  was 
reported  to  the  district  board  of  works,  at  a  meeting  last 
week,  by  Mr.  Norrish,  the  surveyor.  As  three  of  the  board's 
flushers  were  working  in  Gravel-lano  the  men  in  the  employ 
of  the  county  council  opened  the  sluices  and  let  in  a  large 
quantity  of  water.  Fortunately  the  flushers  were  able  to 
reach  the  Bear-lane  entrance  to  the  sewer  in  time  to  save 
their  lives.  An  inquiry  was  being  held  into  the  matter  by  the 
council.     The  repiu't  \va3  referred  to  the  Sanitary  Committee. 

Wandsworth. — It  was  resolved,  at  a  recent  meeting  of  the 
district  board  of  works,  to  call  the  attention  of  the  London 
County  Council  to  the  fact  that  the  main  sewers  in  the  dis- 
trict are  of  insufficient  capacity  to  convey  the  storm  water 
which  runs  into  them  from  the  other  sewers,  and  they  are  to 
bo  requested  to  enlarge  their  sew'ers  to  the  size  necessary 
for  the  purpobus  of  the  district. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

COUNTY  COUNCILS. 

Middlesex. — On  Thursday,  at  a  iiiectiug  of  the  county 
council,  the  Parliamentary  Committee  recommended  that  a 
Bill  be  promoted  iu  the  next  session  of  Parliament  for  dealing 
with  the  pollution  of  the  river  Brent,  if  the  Local  Govern- 
ment Board  will  not  surchai'ge  the  county  with  the  cost.  The 
Bill  is  to  empower  the  council  "  to  dredge,  cleanse  and  scour, 
alter  and  improve,  tlie  bed  and  channel,  to  abate  all  nuisances, 
to  prohibit  the  discharge  into  any  stream  of  water  as  to  in- 
jui-e  the  banks,  bed  or  channel,  to  provide  dams,  sluices,  to 
prevent  any  person  or  corporation  from  abstracting  water 
in  such  volume  as  to  injuriously  diminish  the  liow,"  and  to 
prohibit  the  opening  into  the  stream  of  any  sewer,  drain  pipe 
or  sewage,  or  other  offensive  matter.  The  report  was  adopted, 
and  from  a  letter  from  Mr.  Chajilin  it  was  understood  that  no 
surcharge  would  lie  made. 

MUNICIPAL  CORPORATIONS. 

Blackburn.  —  On  the  recommendation  of  the  Finance  Com- 
mittee the  town  council  recentlj'  decided  to  obtain  a  loan  of 
some  £22,000  for  the  carrying  out  of  various  improvements. 

Bradford. — An  inquiry  was  held  recently,  on  behalf  of  the 
Local  Government  Board,  respecting  an  application  of  the 
corporation  for  sanction  to  borrow  £50,000  for  the  purpose  of 
extending  the  machinery,  plant,  mains,  and  effecting  improve- 
ments in  connection  witli  tlieir  electricity  works.  This  will 
bring  the  corporation's  borrowing  powers  on  their  electricity 
works  up  to  £120,Oi;ki. 

Bridgwater. — The  Port  and  Navigation  Committee  have 
pi'esenled  a  report  to  the  town  council  upon  that  made  by 
the  Somerset  Drainage  Commissioners  by  t  heir  engineer,  on 
the  scheme  of  the  council  for  improving  the  river  Parrelt, 
and  the  commissioners  have  concluded  the  rejiort  by  hoping 
that  in  a  work  of  such  great  importance  to  the  country  dis- 
tricts, as  well  as  the  town  and  port  of  Bridgwater,  some  basis 
of  conjoint  friendly  action  might  bo  found  bet  ween  the  cor- 
poral ion  and  the  commis.sliniei'.s. 

Burslem.-  -At  a  recent  =pecial  iiieeliiig  of  ilio  town  council 
it  was  decided  to  make  an  application  to  the  Board  of  Trade 
for  a  provisional  order  lo  authorise  the  corporation  to  supply 
electricity  for  public  and  private  purposes  within  the  borough 
and  in  the  ])arisli  of  Wolstanton. 

Bury. — A  conference  of  representatives  of  local  authorities 
in  the  Bury  (Jorporation  water  supply  area  was  held  at  Bury 
on  Thursday,  for  the  purpose  of  further  eousidering  what 
steps  slundd  be  taken  to  force  the  Bury  Corporation  to 
remedy  the  cause  of  complaint  as  to  the  intermittent  supply 
and  the  dirty  state  of  the  water  supplied  by  t)ie  corporation. 
There  was  a  large  attendance  of  representatives  from  the 
boroughs  of  Bacup  and  liawtenstall,  the  Bury  Kural  District 
Council,  and  the  Radclifle,  Rarasbottom.  Whitefield  and  Little 
Lever  Turban  District  Councils.     Mr.  F.  Whowell,  of  Totting- 
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ton,  presided.  After  a  leiiKtUy  discussion,  it  wa?  decided  to 
appoint  u  coniniittoo  to  further  consider  tho  matter  and 
report  to  a  subsequent  moelinK.  The  representatives  present 
were  also  advised  to  biiug  tlio  matter  Ijcforo  their  various 
anthuritios  a^ain. 

Canterbury. — The  council,  at  their  meeting  on  Woduosday, 
decided  to  invite  lenders  for  tho  supply  of  plant,  machinery, 
buildings,  Ac.  in  coiininiiDii  with  the  proposed  establishment 
of  electric  lightin;^  works  and  the  erection  of  a  refuse  de- 
etructei". 

Chester. — Tho  town  council  have  lately  been  cunsidoring 
a  proposal  to  niunicipaliso  tho  tramways,  but  furl  her  con- 
aidoratioM  of  the  question  has  now  been  adjourned. 

Coventry. — On  the  recommendation  of  the  Cemetery  and 
Recreation  Grounds  Coinmittoe  it  was  recently  decided  by 
the  conncillo  asphalte  the  footpaths  in  (ireyfriars  Green  at 
an  estinialed  cost  of  £250. 

Croydon. — Last  week  the  county  borough  council  resolved 
to  widen  Selsdon  road,  and  also  Lower  Church-.street  and  Elis 
David-road.  The  High-stii'ot  Special  Coniniiltee  presented 
their  final  report  on  the  new  municipal  buildings  and  the 
High-street  improvement.  The  matters  dealt  with  were  the 
improvement  and  widening  of  Iligh-stnet,  the  demolition  of 
Middle-row,  anil  the  provision  of  a  new  town  hall  and  muni, 
cipal  offices.  The  committee  reported  that  the  site  for  the 
new  municip.il  buildings  cost  £10,:i98  12s.,  the  buildings 
£86,8-14  13s.  5d.,  and  the  furniture  and  fittings  £t),()l  1  lis.  (id., 
or  a  total  cost  of  £HJ'Sfi'>l  fSa,  lid.  The  widening  and  im- 
provement of  High-street  had  involved  an  expenditure  of 
£-19,186  r}S.  lid.,  as  against  £H(),t)UO,  the  original  estimate. 

Devonport. — At  last  week's  meeting  of  the  borough  coun- 
cil tho  Works  Committee  recommended  the  laying  down  of 
a  building  line  in  Marlborough-street  and  Tavistock-street 
between  tlie  Royal  .Vlberl  hospital  and  Fore-street,  so  that 
the  width  may  be  increased  to  not  less  than  42  ft.  The  sur- 
veyor also  suggested  that  provision  shoidd  be  made  for  two 
sets  of  tramway  lines,  with  10ft.  Gin.  ot  roadway  on  either 
side,  and  two  8  ft.  paths,  which  would  mean  a  width  of  48  ft. 
7  in.  It  was  proposed  that  William-street  should  bo  treated 
in  a  similar  mannoi',  and  tho  need  of  widening  the  end  of 
Ta\-istock-street  was  also  spoken  of.  These  suggestions  were 
included  in  the  committee's  recommendation,  which  was  then 
adopted. 

Eastbourne. — At  the  last  meeting  of  the  council  plans 
were  submitted  by  a  Mr.  Johnson  for  the  proposed  covered 
promenade  and  a  kursaal.  which  he  suggested  should  be 
erected  by  a  private  company. 

ECCleS. — A  Local  Government  Boiu'd  inquiry  wa.s  held  in  the 
town  hall,  on  Friday  last,  by  Mr.  Herbert  H.  Law,  in  reference 
to  an  application  made  by  the  corporation  for  sanction  to 
take  up  a  loan  of  £4,928  for  the  execution  of  works  of  storm- 
water  draiinige.  The  details  of  the  scheme  were  explained 
bj-  the  borough  engineer,  Mr.  Arthur  C.  Turloy,  .\..m.!.c.e. 

Exeter. — The  council  are  busy  in  the  erection  of  orna- 
mental columns  for  the  purpose  of  lighting  the  main  streets 
of  the  city  by  electricity.  It  is  intended,  if  possible,  to  com- 
mence the  lighting  on  November  9th. 

Folkestone. — The  council  have  decided  to  apply  for  powers 
to  borrow  £llX),0O<J  for  the  purpose  of  providing  a  municipal 
water  supply,  the  town  being  at  i>resent  supplied  by  a  com- 
pany. 

Halifax. -The  following  tenders  have  been  accepted  for 
the  erection  of  a  tramcar  shed  at  Mile  Cross  :  Excavators  and 
masons,  J.  Charnock  &  Sons,  £1,887;  plumbers  and  glaziers, 
T.  Boocock,  £227  ;  carpenters  and  joiners,  J.  Hallid.ay,  £345; 
ironfonnders,  J.  Berry,  £352. 

Harrogate. — An  inspector  of  the  Local  Government  Board 
recently  hihl  an  inquiry  respecting  an  application  .if  the  cor- 
poration for  sanction  to  borrow  £17, 51HJ  for  the  pnrjiose  of 
electric  light  extensions.  The  corporation  during  the  early 
part  of  the  year  put  down  an  installation,  £25,2 1(>  being 
borrowed  for  the  purpose  in  1896.  A  portion  of  the  centre 
of  the  town  has  been  lighted,  and  though  fui'ther  applications 
have  been  made  for  the  light,  it  is  impo.-^sible  to  <lo  this  with- 
out an  extension  of  tlioir  plant.  At  present  ilipro  are  in  use 
in  the  town  7,3*>6  8  candlo-po\vcr  lamps,  and  ilnring  Septem- 
ber the  income  was  £251,  whilst  tho  e.vpenditure,  including 
repayment  of  interest  and  a  portion  of  the  sinking  fund,  was 
£253. 

HeywOOCl. — The  borough  surveyor  has  been  instructed  by 
the  Ikiilih  Committee  of  the  corporation  to  prepare  plans, 
&c.,  for  underground  sanitary  conveniences. 

Kingr'S  Lynn. — Yesterday  morning  it  iv.as  stated  that  the 
total  number  of  typhoid  notifications  was  3U>,  and  that  eleven 
deaths  had  taken  place.  It  should  be  mentioned  that  before 
the  outbreak  the  conncil  had  decided,  on  tho  advice  of  the 
borough  engineer,  to  abandon  the  present  source  of  supply,  a 
small  stream  subject  to  cousidernble  contamination,  and  that 
works  are  now  boing  carried  out  for  bringing  tho  water  a 
distance  of  about  8  miles,  friun  wells  sunk  in  the  chalk. 

Leeds. — Tho  Streets  and  Sewerage  Committee  have  re- 
rnmmended  the  city  connCil  to  oonstrnet  n  new  street,  36  ft, 
in   width,   through  the  Stramblee,  which  are   in   course  of 


demolition,  and  t\\uB  provide  another  means  of  acceas  (o 
Vicar-Iaue  and  tho  markets  from  Briggate.  The  electric 
tramcars  in  this  city,  which  ceased  running  on  I^aturday  week 
owing  to  the  drivers  and  conductors  coming  out  ou  strike 
against  a  stoppage  of  their  wages,  were  again  running  on  tho 
following  Sunday,  the  committee,  which  held  a  special  meet- 
ing, promising  to  receive  a  deputation  from  the  men  on  the 
Monday. 

Liverpool. — The  following  motion  was  recently  adopted  by 
the  Special  Tramways  Committeo  of  the  Curporation  :  "That 
the  committee,  after  having  a  joint  report  from  the  city 
electrical  engineer  and  the  city  engineer  on  the  subject,  do 
not  deem  it  desirable  to  have  any  line  of  nndcrgronnil  elcc- 
tricily  laid  in  tho  city  until  the  council  ha\c  decided  in  what 
streets  an  underground  pystom  should  be  laid  and  what 
system  should  be  adopted,  and  therefore  it  is  not  desirable  to 
accept  the  proposal  of  the  Simplex  Electric  Tramway  Con- 
duit Syndicate,  Limited,  to  construct  an  experimental  line." 

Llanelly. — Colonel  .Slack,  B.C.,  held  an  inquiry  last  week  in 
respect  of  an  application  for  sanction  to  »  loan  of  £4,IXX)  for 
sea  defences,  £2,(KX)  for  the  provision  of  a  stone  yard,  and 
£1,76<J  for  jiublic  street   improvements.     No  op|>08ition  was 

offororl. 

LOngton.— One  of  the  inspectors  of  the  Local  Goveniment 
Board  conducted  an  inquiry  last  week  into  an  application  of 
the  corporation  for  sanction  to  borrow  a  sum  of  £I9,.'>00  for 
siroot  improvements. 

Lowestoft. — The   town  council  have  decided  to  ptu-chase 

the  rights  of  the  lady  of  the  manor  on  the  south  beach,  which 
have  long  been  a  subject  of  controversy,  tho  price  to  lie  such 
a  sum  as  will  produce  £50  per  annum  if  invested  in  consols. 
When  they  get  possession  of  the  boucli  the  council  will  be  in 
a  position  to  construct  "defence  works  against  the  encroach- 
ments of  the  sea  and  to  improve  the  beach  and  cliffs  in  vari- 
ous ways. 

Maidstone. — X  Local  Government  Board  inquiry  was  held 
recently  with  reference  to  the  application  of  the  corporation 
for  permission  to  borrow  £2,0tX)  in  connoction  witli  the  pro- 
posi'd   Victoria  free  library  and   for  rebuilding  tho  mnseum 

curato]-".s  iiouso. 

Manchester. — The  result  of  a  poll  in  connecticm  with  the 
resolnlion  of  the  city  council  to  seek  powers  for  the  provision 
of  a  culvert  for  the  convej-ance  of  the  sewage  from  Davyhulme 
to  th(!  tidal  waters  of  the  Mersey  w,as  given  on  Saturday. 
The  lord  mayor  announced  that  the  resolnlion  had  been  uega- 
tivoil  by  a  lar^'o  majority. 

Newporti    Mon. — In    accordance  with   a  recommendation 

incorporated  in  the  report  of  Mr.  Baldwin  Latham,  received 
bj-  the  Waterworks  Committee  recently,  it  was  resolved  to 
carry  on  the  lining  of  ccmcrote  in  the  trench  at  the  Wentwood 
waterworks,  whicli  proved  so  inefficient  when  tested.  This 
means  that  good,  impervious  concrete  will  be  placed  on  the 
face  of  the  existing  sulidiliod  mass,  thus  rendering  it  water- 
tight, and  it  was  determined  to  carry  out  the  work  with  all 
possible  expedition, 

Horwioh. — A  scheme  for  enlarging  the  provision  market 
at  a  cost  of  £2,375,  has  been  adopted  by  the  town  council. — 
A  committee  has  been  appointed  to  inquire  into  the  question 
of  lighting  and  paving  courts  and  alleys,  of  which  quite  a 
number  exist,  the  approaches  to  which  are  in  some  instances 
tunnels  20  ft.  or  more  long,  about  3  ft.  broad.,  and  from 
oft.  9 in.  to  6 ft.  high. 

Penzanoe. — A  Local  Government  Board  inquiry  has  been 
held  into  an  application  of  the  town  conncil  for  sanction  to  a 
loan  of  £t>,624  for  the  pur[)ose3  of  street  improvements,  the 
purchase  of  a  town  yard  ami  surveyor's  house,  and  the  pro. 
Wsion  of  a  band. stand  in  the  pleasure  grounds.  The  surveyor, 
Mr.  (i.  H.  Small,  was  present. 

Ramsgate. — The  tender  for  the  new  gashohler  submitted 
by  Messrs.  Clayton,  Son  A  Co.,  Limited,  Leeds,  was  accepted 
last  week  by  the  Gas  and  Water  Committee.  II  was  stated  at 
the  meeting  that  the  estimate  of  the  engineer,  Mr.  W.  A. 
Valon,  was  within  £80  of  tho  amount  of  the  tender. 

Richmond. — A  Local  Government  Board  inquiry  has  been 
held  into  an  a|<plication  for  sanction  to  u  loan  of  £-1,748  for 
the  carrying  out  of  certain  street  improvcmeats. 

Rochdale. — The  town  council  have  adopted  a  resolution 
recommending  the  purchase  of  the  Todmorden  conipnny's 
waterworks. 

Salford. — .\t  a  recent  town  council  mcoliug  the  Cemet«ry 

LoMiiniitoe  recommended  the  council  to  purchase  15  acres  of 
laud  lying  between  Langley-road,  .\gecroft-lane  and  the  river 
Irwell.  at  a  price  of  £t)tK)  per  acre,  for  the  formation  of  u  new 
cemetery.  At  the  request  of  several  members  the  nnayor 
agreed  to  bring  the  question  before  the  next  nn.'oting  of  tho 
council,  so  that  fiirthor  inrormation  might  bo  gained  in  tho 
meantim**  by  those  who  desireil  it. 

SaltaSh.— The  ceremony  connected  with  the  n|iening  of 
the  supply  of  water  which  is  beiug  obtained  from  I'lymouth 
was  recently  performed  by  the  nuiyorcss.  Tho  scheme,  which 
neceBsittttcil  the  laying  of  the  pipes  in  tho  bod  of  the  rivor, 
was  successfully  ncoomplisheJ  tinilur  tho  skilful  direction  of 
Mr.  U.  Masterton.  and  is  expected  to  cost  about  £4,000. 
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Southampton. — An  inspector  of  the  Local  Government 
Board  recently  held  an  inquiry  into  an  apijlication  of  the  cor- 
poration for  power  to  borrow  £10,076  for  the  purposes  of  a 
new  road,  quay  and  wharf,  and  £1,260  for  works  of  street 
improvement  at  Shirley  and  Freemantle. 

Todmorden.— It  has  been  decided  by  twenty-one  votes  to 
two  to  acquire  the  undertaking  of  the  local  waterworks  under- 
taking. In  proposing  that  the  corporation  oppose  the  pro- 
posed purchase  of  the  works  by  Rochdale  Corporation  and 
promote  a  rival  Bill  in  Parliament  giving  Todmorden  the 
power  to  buy  out  the  company,  the  mayor  said  he  cheerfully 
did  so.  He  thought  Todmorden  ought  to  have  their  own 
water  supply,  like  other  neighbouring  boroughs,  and,  far  from 
fearing  it  would  be  a  calamity  to  the  town,  as  the  largest 
ratepayer  he  willingly  took  the  initiative, 

Warrington. — The  town  council  recently  received  a  report 
from  a  committee  recommending  that  the  borough  surveyor 
be  instructed  to  prepare  instructions  and  particulars  upon 
which  to  invite  competitive  designs  for  the  proposed  police 
premises.  It  was,  however,  resolved  to  postpone  the  matter 
until  fuller  information  could  be  obtained. 

West  Ham. — The  following  tenders  for  the  erection  of  an 
additional  ward  pavilion  at  the  Dagenham  small-po.'c  hospital 
were  opened  at  the  council's  last  meeting :  Messrs.  Gregar 
&  Sons,  £4,693;  Sharp,  £4,980;  Carter,  £4,841.  Messrs. 
Gregar's  tender  was  accepted.  The  ai-chitect's  estimate  was 
£4,530. 

Wolverhampton.— An  inspector  of  the  Local  Government 
Board  held  an  in(|iiii'y  last  week  respecting  an  application  of 
the  town  council  for  permission  to  borrow  £9,000  for  electric 
lighting  pm-poses  and  £1,0C'0  for  laying  out  St.  George's 
churchyard  as  an  open  space. 

Wrexham. — A  letter  has  been  received  from  the  Wresham 
Market  llall  Company,  Limited,  stating  that  the  offer  of  the 
corporation  to  give  £50,000  for  the  property  and  undertaking 
of  that  company  has  been  accepted,  subject  to  certain  con- 
ditions named.  A  member,  in  mentioning  that  there  were  so 
many  variations  and  conditions  attached  to  the  acceptance  of 
the  offer  that  the  matter  would  reqnire  very  careful  considera- 
tion and  discussion  before  they  could  close  it,  proposed  that 
the  question  should  be  discussed  in  committee  at  a  special 
meeting  of  the  council.  The  motion  was  seconded  and  agreed 
to  unanimously. 

Yarmouth. — The  town  council,  acting  as  a  committee  in 
regard  to  its  New  Improvement  Act,  the  principal  part  of 
which  relates  to  its  projected  new-  pier,  has  selected  a  sub- 
committee to  make  a  short  trip  to  the  Continental  watering- 
places  before  cnming  to  any  final  decision  on  the  plans  for  the 
new  structure  ably  prepared  by  the  borough  surveyor. 

York. — A  special  meeting  of  the  city  council  was  held  last 
week  to  consider  a  report  of  the  Klectric  Lighting  Committee. 
The  committee  stated  that  they  had  dealt  with  various  pro- 
posals of  firms  ready  to  undertake  the  lighting  of  the  city, 
but,  none  of  them  being  satisfactory,  they  recommended  the 
corporation  to  undertake  it,  and  that  application  be  made  for 
power  to  borrow  £20,000  to  carry  out  the  work.  The  report 
was  adopted.  The  scheme  approved  has  been  prepared  by 
Prof.  Kennedy,  and  will  be  carried  out  in  conjunction  with  a 
refuse  destructor  which  is  to  be  erected,  and  by  which  it  is 
claimed  a  considerable  saving  in  fuel  will  be  effected. 

URBAN    DISTRICT  COUNCILS. 

ExmOUth. — The  district  council,  who  have  held  meetings 
in  committee  to  consider  the  medical  officers'  report  as  to  ttie 
sanitary  si  ale  of  the  town  and  suggested  measures  for 
checking  the  spread  of  typlioid  and  measles  in  the  town, 
presented  their  report  at  a  public  meeting  of  the  council  on 
Wednesday  evening.  The  report  included  a  long  statement 
by  the  town  surveyor,  Mr.  Beswick,  and  the  boaid  decided  to 
instruct  him  to  prepare  plans  for  relaying  all  the  sewers 
stated  by  him  to  be  defective,  to  erect  ventilating  shafts  at 
various  places,  and  to  carry  the  outfall  into  deeper  water.  It 
was  also  decided  to  immediately  apply  to  the  Local  Govern- 
ment Board  for  sanction  to  borrow  the  requisite  sum. — The 
surveyor,  Mr.  W.  H.  Beswick,  has  been  for  the  past  few  weeks 
opening  up  portions  of  the  main  outfall  .sewer  for  the  purpose 
of  examination.  Last  week  he  discovered  at  the  bottom  of  a 
lamphole  a  large  block  of  concrete  blocking  the  course  of  the 
sewer  and  reducing  the  carrying  capacity  by  half.  It  would 
appear  that  this  is  the  work  of  some  malicious  person  or 
persons,  as  the  lamijln)lo  cover  shows  signs  of  having  been 
tampered  with. 

Finchley. — A  communication  has  been  received  by  the 
district  council  from  the  London  County  Council  asking  if 
they  arc  prepared  to  enter  into  an  arrangement  for  the  con- 
struction and  after  m.aintennnce  of  a  line  of  tramwaj-a  from 
"The  Archway"  tavern  to  Finchley,  and  pointing  out  that  it 
would  ho  of  great  benefit  to  people  of  the  various  districts 
through  which  it  would  pass  and  for  visitors  to  the  ceme- 
toricri  and  Highgate  Woods. 

Oltlbury. — A  Local  Government  Board  inquiry  was  held 
last  week  respecting  an  application  of  the  council  for  power 
to  borrow  ,£2,100  for  the  completion  of  the  sewerage  works 
and  £100  for  paving  works. 

Runcorn.— The   Health   Committee   of  the  council   have 


come  to  the  conclusion  thaf>  in  the  cause  of  public  health 
Cheshire  ought  to  be  equipped  with  a  bacteriological  labora- 
torj',  and  they  have  resolved  to  present  a  petition  to  the 
coitnty  council  urging  them  to  found  such  an  institution.  It 
is  expected  the  idea  will  be  favourably  received. 

Rushden. — An  application  will  shortly  be  made  to  the 
Local  Government  Board  for  sanction  to  a  loan  of  £650  for 
the  purposes  of  water  supply. 

Shipley. — At  a  recent  meeting  of  the  council  a  CDmmittee 
was  appointed  to  consider  the  question  of  lighting  the  public 
streets  with  electricity.  They  were  authorised  to  consult  an 
engineer,  and  submit  a  scheme,  with  an  estimate  of  the  cost, 
to  a  future  meeting  of  the  council. 

Wlllenhall.— Colonel  (_'.  H.  Luard  recently  held  a  Local 
Government  Board  inquiry  into  an  .ipplication  for  sanction  to 
a  loan  of  £4,235  for  purposes  of  improvements,  &c. 

Worksop. — A  group  of  municipal  buildings,  including  a  free 
library  and  public  offices,  are  .about  to  be  built  for  the  district 
council,  from  plans  prepared  by  Mr.  T.  Kidd,  their  surveyor 
and  engineer.  The  site  is  at  the  corner  of  Newcastle-street 
and  ^\"atson-road,  and  the  buildings  will  be  of  local  brickwork 
with  stone  dressing?. 


INSTITUTION  OF  CIVIL  ENGINEERS. 


Nk.xt  Meeting. 

The  next  ordinary  meeting  of  the  Institution  will  be  held 
on  Tuesday,  when  a  paper  will  be  read  (with  a  view  to  dis- 
cassion)  by  Sir  E.  Leader  Williams  on  the  "  Manchester  Ship 
Canal,"  with  papers  descriptive  of  "  The  Eastern  Division," 
by  Mr.  Whateley  Eliot;  "  The  Runcorn  Division,"  by  Sir  E. 
Leader  Williams  ;  and  "The  Irlam  Division,"  by  Mr.  W.  O.  E. 
Meade-King. 

At  a  subsequent  meeting  a  paper  will  be  read  by  Mr.  W. 
S.  Gresley  on  "  The  Central  Station  Electric  Coal-mining 
Plant  in  Pennsylvania." 


Sanitary  Inspectors'  Association.  —  The  next  general 

meeting  of  the  members  of  the  Sanitary  Inspectors'  Associa- 
tion will  be  held  at  Carpenters'  Hall,  London-wall,  E.C.,  to- 
morrow, at  6  p.m.,  when  the  following  business  will  be  con- 
sidered :  election  of  members  and  associates,  nomination  of 
honorary  members,  receive  inaugural  address  of  Mr.  T.  G.  Dee, 
chairman  of  the  council,  and  general  business,  after  which 
there  will  be  the  usual  members'  conference. 

The  Exhibition  in  Turning.— The  presentation  of  prizes  to 
the  successfnl  competitors  at  the  twenty-eighth  annual  ex- 
hibition of  turning  in  wood  and  pottery,  organised  by  the 
Turners'  Company,  took  place  on  Friday  at  the  Mansion 
House.  Among  the  principal  prize  winners  were  Mr.  F. 
Powell  (Andover)  and  Sir.  S.  Stocks  (London),  who,  in  addition 
to  a  silver  medal,  had  each  conferred  on  them  the  freedom  of 
th«  Turnera'  Company.  Subject  to  the  consent  of  the  Court 
of  Aldermen,  they  will  also  receive  the  freedom  of  the  City  of 
London  and  5  guineas. 

The   Sanitary  State   of   Exmouth.— Mr.  A.  F.  Terrell 

Shajiland,  writing  again  to  The  Times  on  this  subject,  says; 
Will  you  permit  me  to  state  that  at  a  meeting  of  the  urban 
council,  held  yesterday  afternoon,  after  reading  their  sur- 
veyor's (Mr.  Beswick's)  report  in  conjunction  with  that  of 
the  medical  officer  of  health  (Mr.  Kempe)  as  to  the  defective 
state  of  the  sewers,  &c.,  they,  without  discussion,  resolved,  I 
am  pleased  to  state,  to  relay  the  sewers  in  several  of  the 
streets,  to  fis  ventilating  shafts,  and  to  carry  the  outfall  sewer 
into  deeper  water.  When  these  works  are  completed  we  shall, 
I  believe,  have  no  annual  outbreaks  of  typhoid  fever.  I  might 
add  that  a  few  days  ago  a  public  petition  was  presented  to 
the  urban  council  calling  their  attention  to  "the  danger  to 
health  arising  from  the  inefficient  state  of  the  drainage." 

Important  to  London  Architects.— A  tribunal  of  appeal 

sat  at  the  Surveyors'  Institution  on  Friday  for  the  purpose 
of  hearing  and  adjudicating  ui)ori  an  appeal  brought  under 
the  London  Building  Act  by  Mr.  H.  F.  Kite,  of  "  Saxonholme," 
Victoria-avenue,  Wesfgate-on-Sea,  against  the  London  County 
Council.  Mr.  H.  F.  Rawlinson  was  coimsel  for  the  appellants, 
and  Mr.  Seager  Berry  appeared  for  the  London  County  Coun- 
cil. In  the  case  for  the  appellants  it  was  show  that  he  pro- 
posed recently  to  erect  a  number  of  residential  flats  at 
Ronald's. row,  at  the  rear  of  Highbury-terrace,  Islington. 
The  plans  were  submitted  in  ilue  course,  after  approval  by 
the  Islington  Vestry,  to  the  London  County  Council,  who 
eventually  refused  to  sanction  them  on  the  ground  that  the 
height  of  the  proposed  building  exceeded  the  height  per- 
mitted by  the  Building  Act,  and  on  the  ground  that  the 
frontage  lino  was  not  in  accordance  with  the  terms  of  the 
Act.  Mr.  Seager  Berry,  at  the  outset,  objected  to  the  appeal 
being  heard,  inasmuch  as  the  council,  and  not  the  super- 
intending architect,  had  refused  the  application,  and  that 
under  the  Act  tho  decision  of  the  council  couhl  not  be  set 
aside.  A  long  legal  argument  ensned,  and  eventually  the 
tribunal  held  that  the  decision  of  the  council  was  irrevocable. 
Permission  was  given  to  the  appellants  to  nrithdraw,  and  this 
was  accordingly  done. 
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Personal. 


Ramagate  To^vn  Council  liave  accoptcil  the  resignation  of 
their  surveyor,  Mr.  N.  Aspiimll. 

Mr.  Best,  asRistaiit  surveyor  to  the  Beckenham  Urbiin  Dis- 
trict Count-il,  has  had  his  salary  incroaaed  by  £20. 

It  has  been  reported  that  the  selection  of  an  electrical  en- 
gineer for  the  Tor(|uay  Town  Coancil  has  been  placed  in  tlie 
hands  of  Prof.  Ayrton. 

The  late  astistant  surveyor  nnder  the  Berniondsey  Vestry, 
Mr.  F.  Kelly,  has  received  the  appointment  of  surveyor  to  the 
town  cunncil  of  Dunstable. 

The  city  architect  of  Dublin,  to;;ether  with  several  membei-s 
of  the  corporation,  visited  Glasgow  last  week  and  inspected 
the  various  Kre  stations  in  the  city. 

On  Friday  last  the  Denbighshire  County  Council  decided 
to  increase  the  salary  of  Mr.  Ellis  W.  Jones,  the  surveyor  for 
the  Wrexham  district,  to  £260  per  annum. 

It  was  recently  decided  by  the  North  Riding  County  Coun- 
cil to  instruct  a  committee  to  advertise  for  an  assistant  sur- 
veyor, at  a  salary  of  £200  per  annum  with  travelling  expenses. 

Mr.  D.  Balfour,  of  Kewcaatleon-Tyne,  has  been  instructed 
by  the  Whitby  Rural  District  Council  to  report  on  a  scheme 
of  water  supply  for  Robin  Hood's  Bay,  Thorpe-lane  and  Thorpe. 

On  Friday  night  last  the  Mayor  of  Wolverhampton,  Alder- 
man Craddock,  entertained  the  officials  in  the  various  depart- 
ments of  the  corporation  service  at  dinner  in  the  "  Star  and 
Garter"  hotel. 

Mr.  R.  B.  Phillips,  one  of  the  indoor  assistants  to  Mr.  .i..  T. 
Davis,  county  surveyor  of  Salop,  has  been  appointed  to  a 
vacancy  in  the  office  of  Mr.  Frank  Baker,  the  borough  engi- 
neer of  Middlesbrough.  Mr.  Phillips  served  his  articles  with 
Mr.  Davis. 

Recent  minnles  of  a  conimiiteeof  the  SalforJ  Town  Council 
contained  a  statement  that,  as  a  result  of  inquiries  made  into 
certain  matters  affecting  the  management  of  the  sewage 
workp,  a  number  of  men  had  been  dismissed  from  their  posts, 
and  that  the  manager  of  the  works  has  resigned. 

In  accordance  with  a  recommendation  of  the  Street  and 
Drainage  Committee,  Messrs.  Reed  &  Batten  have  been  ap- 
pointed respectively  to  the  north  and  south  districts  of  the 
city  of  Bradford  to  take  charge  of  the  street  works.  Their 
salaries  will  each  commence  at  £1-10  per  annum. 

The  Provost  of  Korth  Berwick  has  signified  his  intention 
of  moving,  at  an  early  meetin'^,  that  Mr.  M'Kellar,  the  burgh 
surveyor,  be  asked  to  resign  his  post.  Mr.  jrKellar  is  charged 
>vith  having  carried  out  certain  works  of  street  improvement 
without  tirst  consulting  the  council  in  the  matter. 

At  a  meeting  of  the  Tottenham  Urban  Di.strict  Council  on 
the  2nd  inst.,  Mr.  Joshua  Lambert,  a  m.i.c.e.,  m.s.i.,  who  held 
the  position  of  second  assistant  under  Colonel  P.  E.  Murphy, 
the  water  engineer  and  chief  surveyor  to  the  council,  was 
unanimously  appointed  deputy  water  engineer  and  surveyor. 

.\t  a  meeting  of  the  -Vrt  C'ouimiltee  of  the  Bury  Town 
Council,  held  recently,  for  the  pnrpoaa  of  considering  the  de- 
signs of  the  proposed  new  art  gallery,  it  was  decided  to 
recommend  the  adoption  of  the  design  bearing  the  name 
"  Mezzotint,"  and  to  appoint  the  architects,  Messrs.  Wood- 
house  &  Willougliby,  of  Manchester,  to  carry  out  the  work. 

At  a  recent  special  meeting  the  Leominster  Rural  District 
Council  had  under  consideration  the  tjuestion  of  carrying  on 
the  work  of  Mr.  W.  J.  Davis,  the  surveyor,  who  was  reported 
to  be  seriously  ill  and  totally  unfit  to  carry  on  his  duties. 
After  a  short  discussion  a  motion  to  place  the  work,  for  the 
present,  in  tlie  hands  of  Mr.  Davis's  son  was  carried. 

On  Friday  last  the  Scarborough  Town  Council  adopted  a 
resolution  expressing  their  sincere  regret  on  the  death  of  the 
consulting  surveyor,  Mr.  Joseph  Petcli,  who  for  over  twenty- 
seven  years  discharged  the  important  duties  of  borough  sur- 
veyor with  great  fidelity,  and  offering  their  sympathy  and 
condolence  with  Mrs.  Fetch  and  her  family  in  their  bereave- 
ment. 

At  a  recent  meeting  of  the  Biegleswade  Urban  District 
Council  a  letter  was  read  from  Mr.  J.  W.  B.  Rooke,  the  sur- 
veyor, in  which  he  resigned  his  position  as  district  surveyor 
and  thanked  all  the  members  for  their  kindness  to  him  in  Ida 
official  capacity.  The  resignation  was  accepted,  and  the  clerk 
was  instructed  to  advertise  for  a  new  surveyor  on  the  same 
terms  as  hitherto. 

At  a  special  meeting  of  the  Markets  Committee  of  the 
Leeds  Corporation,  held  on  Wednesday  lust,  consideration 
was  given  to  the  designs  received  for  the  erection  of  the  pro- 
posed dead  meat  market.  The  committee  eventually  selected 
the  plana  prepared  by  Mr,  Walter  Hanstock,  arcliitect,  of 
Batley,  who  will  receive  the  first  preminm,  of  £100.  The 
second  premium,  of  £50,  goes  to  Mr.  Percy  Robinson,  trchitect, 
of  Leeds  ;  and  the  third,  of  £25,  to  Mr.  Fred  Mnsto,  of  Rawdon. 
Mr.  Ilanatock  is  the  architect  of  the  new  corporation  baths 
in  Leeds. 


The  death  took  place  recently,  in  a  very  tragic  manner,  o( 
Mr.  David  Jones,  highway  surveyor  of  Upper  Aberenig,  Tal- 
garth. He  h.ad  arrived  at  iJuilth  railway  station,  intending  to 
be  present  at  the  quarterly  meeting  of  the  rural  district  coun- 
cil, when  he  complained  of  illness  and  expired  a  few  minutes 
later.  Mr.  Jones  was  for  many  years  surveyor  under  the 
Talgarth  Highway  Board,  but  on  the  passing  of  the  Local 
(iovemment  .Act  of  1894  that  district  was  dissolved  and  the 
various  parishea  divided  among  the  rural  districts  of  Brecon, 
Hay  and  Builth. 

In  his  letter  of  resignation  Mr.  H.  Tomkius.  surveyor  to 
the  Marylebonc  Vestry,  asked  the  latter  to  add  ten  years  to  his 
service,  and  thus  entitle  him  to  a  pension  on  the  higher  scale. 
The  Works  Committee,  having  regard  to  the  sun-eyor'a  in- 
different health,  have  decided  to  recommend  the  vestry  to 
issue  a  statutory  order  to  this  effect,  a  course  which  was 
agreed  to.  It  the  matter  is  carried,  Mr.  Tompkins,  who 
has  been  in  the  service  of  the  vestry  for  twenty-three  years, 
and  who  has  been  receiving  a  salary  of  £700  per  annum,  will 
be  awarded  a  pension  of  £385  per  annum. 

The  Finance  Committee  of  the  Bristol  Town  Council  re- 
cently had  nnder  consideration  a  report,  prepared  in  a  con- 
ference between  members  appointed  for  the  purpose,  of  several 
committees,  as  to  the  steps  to  be  taken  for  appointing  and  de- 
fining the  duties  of  a  surveyor  to  the  corporation  estates, 
rendered  necessary  by  the  death  of  the  late  Mr.  Josiah  Thomaa, 
and  the  allocation  of  some  of  the  duties  be  used  to  perform 
to  the  office  of  borough  engineer.  It  was  decided  to  submit 
a  report  to  the  council  on  the  aubject,  recommending  the  ap- 
pointment of  an  officer,  defining  his  duties,  and  advising  as  to 
the  amount  of  salary. 

We  much  regret  to  have  to  announce  the  death,  which 
occurred  on  Thursday  last,  of  Mr.  Robert  John  Harrison, 
borough  surveyor  of  Derby.  The  deceased  gentleman  had 
been  in  a  very  indifferent  state  of  health  for  some  time  past, 
and  his  death  was  not  altogether  unexpected.  In  January, 
1W77,  he  became  assistant  to  Mr.  Clement  Dunscombe  at 
Derbv,  and  two  years  later,  when  the  late  Mr.  Coulthnrst 
succeeded  Mr.  Dunscombe,  Mr.  Harrison  was  appointed  deputy 
borough  engineer  and  surveyor.  This  post  he  held  up  to 
June,  1888,  when,  upon  the  death  of  Mr.  Conlthurst,  he  was 
unanimously  elected  to  that  gentleman's  position. 

We  regret  to  announce  the  death,  which  took  place  some- 
what suddenly  on  Satunl'iy  morning,  of  Mr.  Matthew  Mur- 
doch, the  manager  of  the  Rotherham  Corporation  gasworks. 
The  deceased,  who  was  fifty  years  of  age,  was  a  native  of  Cupar, 
Fifeshire,  where  his  father  was  a  goa  engineer.  At  the  age 
of  eighteen  Mr.  Murdoch  went  to  the  metropolis,  and  he  was 
for  twenn-oue  years  manager  of  the  Colney  Hatch  gasworks. 
He  subsequently  removed  to  Sheffield,  where  he  occupied  a 
responsible  position  at  the  city  gasworks.  On  the  removal 
of  Mr.  C.  B.  N'ewton  to  Carlisle,  two  years  ago,  Mr.  Murdoch 
was  appointed  to  the  vacant  position  of  manager  to  the 
Rotherham  gasworks. 

.A.  sad  fatality  occurred  at  the  Wrexham  Corporation  gas- 
works on  Sunday,  October  24th.  Between  8  and  9  o'clock,  it 
appears,  an  escape  was  discovered  in  the  purifier  house,  and 
Mr.  Samuel  Hesketh,  the  assistant  manager,  went  into  a  cellar 
under  the  purifier  to  plug  up  the  hole  from  which  the  gas  was 
escaping,  and  was  overcome  by  the  fames.  Mr.  T.  Walker, 
the  manager,  and  his  son.  Mr.  T.  B.  Walker,  were  present 
with  some  of  the  men.  Young  Mr.  Walker  made  several 
gallant  attempts  to  rescue  Mr.  Hesketh,  and  finally  succeeded 
in  getting  him  some  distance  out,  when  he  himself  was  over- 
come. -A.  stoker,  named  Henry  Perrin,  also  went  to  the  rescue, 
and  he  also  became  unconscious.  When  they  were  got  out 
Mr.  Hesketh  was  quite  dead,  but  Mr.  Walker  and  Perrin  soon 
recovered.  Sir.  Hesketh  was  about  forty  years  of  age,  and 
has  left  a  widow  and  four  children.  -An  inquest  was  held  on 
Tuesday,  when  a  verdict  of"  accidental  death  "  was  returned. 
The  jury  expressed  their  admiration  of  the  bravery  displayed 
by  Perrin  and  young  Mr.  Walker. 


Southampton-row.  —  If  the  Improvements  Committee  of 
the  London  County  Council  (says  The  Pall  Hall  Gnulte)  have 
a  serious  intention  of  promoting  the  long-eipected  widening 
of  Southampton-row,  the  sooner  the  scheme  is  proceeded 
with  the  better.  The  shops  and  houses  on  the  east  side, 
from  Theiibiild's-road  to  Holborn,  belong  to  the  Duke  of  Bed- 
ford, and  the  leases  thereof  fall  in  about  1901.  Now.  there- 
fore, is  the  time  for  the  council  to  treat  with  the  duke  The 
ideal  scheme— and  we  are  glad  to  see  that  the  Improvements 
Committee  favours  it— is  to  clear  away  nil  this  block  back  to 
Kingsgate-street,  acquire  the  projierty  on  the  eastern  side  of 
it  also,  extinguish  that  narrow  and  uopretty  thoroughfare, 
and  create  new  and  valuable  building  sites  on  the  new  front 
of  Southampton-row.  All  this  can  be  done  for  £150,000.  If 
so,  then  let  it  be  done.  Wo  shall  see  Kingsgate-street  dis- 
appear without  regret,  albeit  there  are  memories  of  Mrs. 
Hai-ris  and  Sairey  Uamp  lurking  in  its  dingy  purlieus,  for  it 
is  here  that  those  worthies  are  reputed  to  have  hobnobbed 
together  when  they  were  so  "dispoged." 
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APPQINTMENT8  VACANT. 

Advertitementg   which   ui-e    /v  eivrii    /uo   late   fur   fliigsi/lcntioil   cantiof   he 
included  in  these  tiiiniitaries  until  the    ollotvinj  week. 


'  Ceerk  of  Works. — November  5tli. — Wallingfoi-d  Rural 
District  Council.  £3.— Mr.  George  F.  Sladc,  clerk  to  the 
coancil. 

Inspector  ok  Weights  and  Measures. — November  6tli. 
;r-Isle  of  Wight  County  Council.  £80,  with  an  allowance  o£ 
£20  for  travelling  expenses. — Mr.  William  H.  Wooldridge, 
county  clerk,  20  Holyrood-street,  Newport. 

Resident  Electrical  Engineer. — November  9ih. — Glas- 
gow Corporation.     £800. — Mr.  J.  D.  Marwick,  town  clerk. 

District  Surveyor. — November  9th. — Biggleswade  Rural 
District  Council.  £40  and  travelling  expenses. — Mr.  Tlio.  J. 
Hooper,  clerk,  Biggleswale. 

SiRVEYOR. — November  9tb. — Biggleswade  Urban  District 
Council.  £70  and  travelling  e.\pensfs.  —  Mr.  Tho.  J.  Hooper, 
clerk,  Biggh  swade. 

Road  Foreha.v. — November  13th. — Coipor.ition  of  East- 
bourne. £2  2s.  —  Mr.  R.  M.  Gloyne,  a..iii,c.e,  borough 
engineer. 

Assistant  Inspector  oe  Ncisances. — November  13th. — 
Leeds  City  Council.     30s.  —  Mr.  .Ino.  llanison,  town  clerk. 

Resident  Foreman  ior  Gasworks. — November  loth. — 
Corporation  of  Manchester.  £150. — 'I'he  (.'haii-nian  of  the 
-Gas  Committee,  Town  Hall,  ilanchester. 

,  Sanitary  Ixspkctor. — November  loih. — Corporation  of 
■Manchfster.  3.5s. — The  Chaii'nian  ol  the  .^anitai-y  Cnmniiltec. 
Town  Hall,  Manchester. 

Third  Assistant  Engineer. — November  16tli. — County 
Borough  of  Soutliamplon.  £90. — Mr.  George  B,  Nalder,  town 
clerk. 

Assistant  Enginker  and  Sirvevor. — November  l7th. — 
Newton-in-Maksi field  Crban  District  Council.  £150. — .Mr. 
■  W.  W.  Shirley,  clerk  to  the  council. 

BoRorGH  Engineer  and  Surveyor. — November  17th. — 
Corporation  of  Huddersfield.  £500. — Mr.  F.  C.  Lloyd,  town 
clerk. 

A.ssisTANT  Surveyor. —  December  11th. — County  Council 
of  the  North  Riding  of  Yorkshire.  £200.— Mr.  Vvilliam  C. 
Trevor,  deputy  clerk  to  the  council. 


MUNICIPAL  CONTRACTS  OPEN. 

Advei  tifemenfif  which   are  received   too  lafe  for  classification   cuniiof   be 
included  171  these  summarieti  until  the  folloivijig  tveel-. 

TBDDiifGTOif. — November  6th. — Blue  Guernsey  granite,  for  the  urban 
district  council. — Mr.  M.  Hainswortb,  surveyor  to  the  council. 
BrRMrNGH.isr. — November  6tb. — Cottages  and  stabling  at  Edward's* 
.  street,  lialsall  Heath. — Mr.  John  Price,  city  surveyor. 
.     loNG. — November  Sth. — Various  sewers,  for  the  urban  district  council. 
— Mr.  John  Dufton,  clerk  to  the  council. 

Jaehow.  —  November    8tu.  —  Floating    pontoon. —  Mr.    J,    Petree, 
borough  snrvoycr. 

Brighouse. — November  8th. — Sewering  works  iu  Victoria-street. — 
Mr.  Kmerson  Brooke,  borough  surveyor. 
Sheffield.— November  9th. — Stables,   ic— Mr.    Charles  F.    Wike, 
ity  surveyor. 


HoRNSET.— November  9th.— Sewering,  levelling,  paving,  metalling, 
channelling  and  niaking-up  works  in  Inderwick-road,  for  the  urban 
district  council. — Mr.  E.  J.  Lovegrove,  engineer  to  the  council. 

Bangor. — November  9th. — Concrete  reservoir  at  Twrgwyn, — ilr. 
John  Gill,  A.M.I.C.E.,  borough  surveyor. 

Woolwich. — November  9th. — Road  material?,  for  the  district  board 
of  wnrks. — Mr.  H.  O.  Thomas,  surveyor  to  the  board. 

Wimbledon.— November  9th. — Repairs  to  roof,  &c.,  at  the  pumping 
station,  Dnrnsford-road,  for  the  urban  district  council. —  Mr.  C.  H. 
Cooper,  surveyor  to  the  council. 

Reddish. — November  9th. — Public  road  improvements,  for  the  urban 
district  council. — Mr.  T.  S.  M'Cullum,  engineer  to  the  council,  4  Chapel- 
walks,  Manchester. 

Stockbbidge.— November  9th.— Dwarf  concrete  wall,  for  the  rural 
district  council. — Mr.  W.  J.  Ayles,  district  surveyor,  Broughton,  Stock- 
bridge. 

Hait-sham.— November  0th.— Isolation  hospital,  for  the  rural  district 
council. — Messrs.  Mitchell  &  Ford,  architects,  2  Langney-road,  East- 
bourne. 

Walthamstow. — November  10th. — 10-tnn  steam  road-roller,  for  the 
urban  district  council.— Mr.  George  W.  Holmes,  a.m.i.c.e.,  surveyor  to 
the  council. 

Bedlington.— November  10th. — Waterworks,  for  the  urban  district 
council. — Mr.  Charles  D.  Forster,  clerk  to  the  council,  24  Grainger-street 
West,  Newcrtslle-on-Tyue. 

HEMsiWoinn.— November  10th. — Removal  of  house  refuse,  for  the 
raral  district  couticil.— Mr.  Jushui  SeholefieM,  clerk  to  the  co  mcil. 

Greenwich. — Novemb3r  10th. — Dwitrf  w.iU  and  iron  feticing  in 
South-street  and  Greenwich-road,  for  the  district  board  of  works. — Mr. 
J.  Spencer,  clerk  to  the  hoard. 

Ravensthokpe. — November  10th. — Demolition  of  cottages  and  wall  at 
Fir  Cottage,  tor  the  nrl)an  district  council.— Mr.  Thomis  Hemingway, 
surveyor  to  ihe  council. 

SournEND-ON-Sn  v.— November  lOtli. — 12  in.  jiipe  sewer  iu  West-road, 
PrittlewcH  —Mr.  Alfred  Fuller,  borough  surveyor.  * 

BiKKENHE.iD.— November  loth.— Sewering,  kerbing  and  levelling 
works  iu  Hillside-road. — Mr.  Charles  Brownridge,  a.m.i.c.e.,  borough 
eugiucer  and  survej'or. 

Ekdin&ton. — November  10th.— Sewerage  works,  for  the  urban  dis- 
trict council. — Mr.  Herbert  H.  Humphries,  engineer  and  surveyor  to  the 
council. 

Southboeough. — November  llth. — Works  of  laying  gas  mains,  for 
the  urban  district  council.— Mr.  Corbet  Woodall,  Palace  Chambers, 
Bridge-street,  Westminster,  London,  S.W. 

SouTHBOitouGH. — Novcmbcr  llth. — Extension  of  water  mains  iu  High 
Broom,  for  the  urban  district  council. — Mr.  Philip  Hanmer.  clerk. 

PoPLAE. — November  llth. —  Works  at  the  baths  and  wash-houses. 
East  India  Dock-road,  for  the  vestry.— Messrs.  Clarksou,  architects,  13ti 
High-street,  Poplar,  E. 

Southboeough. — November  llth. — Meter  and  governor  house  at  the 
new  gasworks  on  the  Liptmps  Park  estate.  High  Brooms,  for  the 
urban  district  council. — Mr.  Philip  Hanmer,  clerk. 

Stafford. — November  llth. — Granite,  limestone  and  slag,  for  the 
rural  district  councU. — Mr.  William  Morgan,  clerk  to  the  council. 

Wiltshire. — November  llth. —  Police  station  at  Marlborough. — Mr, 
Charles  S.  Adye,  county  surveyor,  Trowbridge, 

Ayr. — November  1 1th. — Electrical  wiring  of  the  premises  in  tho  streets 
of  the  bnrgh. — Mr.  Arthur  J.  Fuller,  burgh  electrical  engineer. 

West  Hartlepool.— November  llth,— Iron  fencing  for  the  Burn 
Valley  pleasure  ground. — Mr.  J.  W.  Brown,  borough  engineer. 

Swindon  New  Town. — November  12th. — Settling  tanks,  carriers,  &c., 
at  the  sewage  farm,  Rodbourne,  for  the  urban  district  council.— Mr. 
H.  J.  Hamp,  surveyor  to  the  council. 

Lancaster. — November  13th. — Boundary  wall  at  Springfield  Park  in 
Ashton-road. — Mr.  T.  Cann  Hugos,  town  clerk. 

Erpinqham.— November  13th.— Various  works  in  connection  with  the 
Mundesley  waterworks,  for  tho  rural  district  council. — Mr.  Thomas 
Ling,  clerk,  Northrepps,  Norwich. 

Glasgow.— November  13th. — 1,350  tons  of  3G-in.  cast-iron  pipes. — Mr. 
Gale,  water  engineer  to  the  corporation.  City  Chambers,  -15  John-street. 

Glasgow. — November  13th. — Pipe-laying  works  in  Springbum-road 
and  Castle-street.- Mr.  Gale,  water  engineer  to  the  corporation,  City 
Chambers,  45  John-street. 


•S:r 


Tclcgrrams  :     "WILKES,     BIRMINGHAM.*' 


^^^^ 


JOHN   WILKES,  SONS  &  MAPPLEBECK,  Ld.,  Liverpool  St.,  BIRMINGHAM. 


SOLID  DRAWN  &  BRAZED  BRASS  &  COPPER  TUBES. 


I 


BRASS  AND  COPPER  WIRE.      HIGH  CONDUCTIVITY  COPPER  WIRE  AND  TAPE.      TUBES.      ROLLED  METALS,  &C. 


AA— Holfs  for  pouring  in  cement  or  com- 
position, 
BB— Strengtboned  ani  Lengthened  Socket. 


CC— Inner  Socket  and  Rest, 

KE — Chamber  for  cement  or  compoeitioDi 

FF— Staoloid  Joint  in  new  poeitiuu. 


TRUINVERT   PIPE. 


To  put  it  shortly,  this  pipe  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  aiui,  whilf  nllowiuj; 
fell' a  slit;lu  si'tl  leiiicnl   whfii  lirst  laid,  I'onn.s  iin 

absolutely  rigid  joint  diicetly  the  cement  sets. 

1.— Gas   and    Water-Tieht   Joints   easily   mado 

under  water. 
2.— True  Aligrnment  of  Invert. 
3.— Socket    the    strongest    part    of   the    pipe. 
4.— No  special  junctions  required. 

OATES    &   GREEN,    Ltd.,  Halifax. 
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LfiVENsBDLMB.—Kovember  ISth,— Road  works  in  Clare-roH*!,  Honder- 
SOii-Btreot,  May-ffrovo,  Griflln-grovc,  Bernie-grove  am!  Miiiichcst^^r- 
Btroct,  fur  tlio  urbsiu  district  council.— Mr.  Jnincs  Jcjiauii,  surveyor  to 
tho  council,  'M  Uniou-road,  Stockport. 

Lancakieu. — Noveiulxjr  13th. — Wrought- iron  niiling  for  the  boundiiry 
wkU  »t  Spriiigtield  Park  iu  AHtoii-road.— Mr.  T.  Cann  Hiiffhop,  town 
clork. 

Plymouth, — November  ISth.—Hojlpor  Ij&rgc,  capaiAir  160  to  SOOtoua. 
—Mr.  James  Paton,  borouph  cngiuccr  and  surveyor. 

KoMFOKD — November  15th. — Norway  ;?rauito  kerb,  Victoria  htouo 
paving,  LoicesterBhire  granito  setl«  and  tar  paving,  for  the  urban  dis- 
trict council.— Mr.  George  Bailey,  clerk  to  the  council. 

Maidehuead. — November  15th.— Supply  of  kui'b  and  channel.— Mr 
Percy  Johns,  A, SI. I.e. E.,  borough  burvoyor. 

HouNKKY.— November  15th.— Centml  free  hbrary,  for  the  urban  dts- 
trict  council.— Mr.  E.  J.  Lovcgrove,  surveyor  to  the  council. 

PLY5IOVTH.— Novemt)er  l.Hh.— Krection  of  tho  {wultry,  fruit,  vege- 
table and  fish  market.— Mr.  J.  H.  KlUs,  town  clerk. 

Batley.- November  loth.— Supply  of  Maffstones,  setts,  pavor«,  kerbs, 
sanitary  tubes,  cement  and  broken  "granite.— Mr.  O.  J.  Kirby,  borough 
surveyor. 

Lytham.— November  10th.— Sewerage  works,  for  the  urban  district 
council.- Mr.  Henry  Bancroft,  engineer,  89  M<»s  ley -.street,  Maucheftter. 

ilEvwoon. —November  IGth.— Coke  elevator,  breaker,  Ac— Mr.  J.  H. 
Baldwick,  town  clerk. 

Acrorr.— November  IGth.— Kiro  engine  station  in  Uigh-strcet,  for  the 
urban  district  council.— Mr.  D.  J.  Kbbetts,  surveyor  to  the  council. 

RoTeERHASi.— November  ICth.-  Ct)n.struction  of  sewers  in  tho  Rich 
mond  Park  district.— Mr.  If.  II.  Ilickmott,  town  clerk. 

AsniNoroN.— November  17th.— Karthenware  brancli  sewer,  for  the 
urlmTi  di.strict  council.— Mr.  Alexander  Wood,  surveyor  to  the  council. 

WAi.roN-j.B-DAi.E.— November  17Lh.— Engineers*  cottages  at  the  sew- 
ago  disposal  works,  Carr  Wood,  for  tho  uiban  district  council.— Mr.  K. 
E.  Dixon,  engineer,  Bank  Chambers,  Vishergate,  Preston. 

RrcuMOND.—  November  17th.— Viirioua  road  works.— Mr.  J.  H. 
Brieiley,  borough  surveyor. 

B(-ACKnuBN.— November  17th.— Sludge  cake  conveyors  and  elevators, 
for  the  Sauilesbury  sewage  works.— Mr.  Williams  Stubbs,  borough 
an{i  water  engineer. 

BuRN[.EV."November  17th.— Electrical  cables.— Mr.  W.  K.  Wright, 
borough  electrical  engineer. 

Stevekage.— November  18th.— House  connections  to  the  new  main 
sewerage  system,  for  the  urban  district  council.— Mr.  Urban  Smith,  41 
Parliament-street,  Westminster,  London,  S.W. 

Leeds.— November  18th.— Heating  of  the  infectious  diseases  hospital 
at  Manston.— The  City  Engineer. 

Altofts.— November  22nd.— Works  of  levelling,  metalling,  flagging, 
channelling,  Ac,  in  George-street,  Brook-.<»treet,  High-street  and  York- 
street,  for  the  urban  district  council.— Mr.  William  Wilkinson,  sun'eyor 
to  the  council. 

Lb  WIS  HAM.— November  23rd. — Coroner's  court  and  mortuary  in  Lady- 
well-road,  for  the  district  board  of  works. — The  Surveyor  to  the  Boai^. 

Birkenhead.—  November  2.3rd.— One  steel  boiler  for  tho  ferry 
steamer.- Mr.  .\lfred  Gill,  town  clerk. 

Aston  MANoi£.—Noveraber23rd.— Sewers  in  Cheston-roadand  Plume- 
street,  for  the  rural  district  council.— Mr.  H.  Richardson,  engineer  to 
the  council. 


BAYLISS,  JONES  & 
BAYLiSS' 


Bcktob-dpok-Tbeki.— November  26ih.— Fire -clay  goods,  for  tba  oor- 
|)oration.— Mr.  F.  li.  Ramnden,  manager  and  engineer,  Gaa  and  Eleclnc 
Liglit  Works,  Burl'inupon-Tient. 

Hull.— November  Uoth.— Steel  girder  iramway  railp.- Mr.  A.  K. 
White,  city  cngmofr. 

-  LiVBtEstoN.— December  Ul.— Sewerage  and  Mwage  dis[>oAal  worLn, 
for  the  corporntiou.— Mr.  A.  P.  1.  Cotterill,  a.m.i.c.e.,  Lonsdale 
Charaljers,  Baldwin-street,  Bristol. 


TENDERS. 

•ArcKI'TED. 

Ft'LHAM.— For  making-up  and  paving  MuiuUer-road,  Section  III., 
and  Slepbendale-road,  Section  III.— M;.  Charles  Hotterill,  i.m.i.c.e., 
vestrj*  surveyor  ;  — 

Munster-road.  Section  111. 
Roadway.- T.  Adams,  i'i.TSS ;  E.  Parrv,  tS.JTtt;  J.  Mear^,  k2.2^};  3. 
Nowull  &  Co.,  £2,237  ;  G.  Winipey  \Cn.,i;2,H0;  H.  J.  Greenharo, 
iil.OOO. 
York.- B.  Nowell  &  Co.,  £003  ;  G.  Wimjkoy  ft  Co.,  £880, 
Im))erinl.—Impcnal  Stone  Company,  £illl, 
Victoria. — Victotia  Stonerompany,  i:'tUt. 
Adamant.- Jones'  Anncalcil  (Vmcrelo  Paving  Conipanj',  £753. 

Sti'phendale-road,  Section  III. 
Roadwav.— T.  Adums.  £1.01*3;  E.  Parrv.  i'1.060;  B.  Nowell  &  Co.  Bmi; 

H.  j"  (ireenham,  £UMt;  G.  WiuM»ev  A  Co..  £010 ;  J.  Meant,  £HlO. 
York.— B.  N<)well  i  Co.,  £1*>8;  G.  Wimpoy  Jc  Co..  £485. 
Imperial.— Imperinl  Stone  ('oiiiiMiny,  k'.i'M. 
VictnriH.-  Victoria  Siotk-  rompuny,  £21*7. 
Adamant. —Jones'  Annealed  Concrete  Paving  Co.,  £3^3. 


GLYNCORUWG.— For  laying  about  5.4O0  vaixis  of  3-in.  and  i-in.  water 
mains,  for  the  urban  district  council.— The  Surveyor  to  the  Council:— 

Per  lineal  yard. 
3  in.  mains.  4-in.  mains. 

Davis  &  Kvaiis,  Maesbj"       

Barnes,  Chaplin  Jt  Co..  Cartliff      

G.  Skynnc.**.  I'ot  t  Talbot 

E.  Jones,  Neath  

G.  Harris,  Cilfrew       

T.  Smith,  Cymm  

Batchelor  and  Snowden,  Cardiff 

Mundy  &  Sons,  Rhondda 

Farquarson,  Pontypridd* 

J.  C.  Bricu,  Maesbg    ...  


I.  tf. 

•.   d. 

1    s 

i   u 

1  i 

1     G 

I   J 

1  lot 

1     2 

1     2 

1      I 

1     0 

1     <l 

1     3 

0  lOi 

1     1 

0  10  s 

1     0 

0    8 

0    9) 

£218 

£307 

LLANDUDNO.— Price  per  ton  for  east-iron  pipes,  ic.,  for  the  urban 

district  council.- Mr,  K.  P.  Stephenson,  engineer;— 
(Cochrane  ^  Co.,  Dudley.— 9  in.  £5.  H  iu.  £5,  6  in.  £5  29.  6d.,  5  in.  £5  fig., 

4in.  £5  7s.  (>d.,  3iii.  £5  10s.,  2  in.  £5  12s.  Gd.,HpeciaU  £0  10s,,  coaling 

outside  only  2s.  Od.,  coating  m  and  out  2s.  6d.' 
The  Staveley  (joal  and   Iron  Company,  Staveley  Works,  near  Chester. 

— 9in.£n  10s.,8in.£5  10s., 6in.  £5  10s.,5in.£i  158..4in.£o  Ifiu., 

Sin.  £5  15s.,  2  iu.  £o  15s.,  specials  £1)  lUs.,  coating  outside  only  3s.  Gd., 

coating  in  and  out  2s.  Od. 
J.  ft  S.  Robens.  West  Bromwich.— 9in,  £5,  Sin.  £5,  flin.  £5  7s.  6d.,  Sin, 

£5  7s.  Cd.,  I  in.  £5  10s.,  3  in.  £5  12s.  «d.,  2  in.  £5  17s.  Od.,  speciaU 

£d  12s.  Cd.,  coating  in  and  out  included  in  these  prices. 


RAtLING     No.     427R. 


•l4-l4.l4 


FENGING 

HURDLES,  GATES,  &G. 


WOLVERHAMPTON. 

London   Ofllces  and   Show-Rooms  - 

139  &  141  CANNON  ST.,  E.C. 


AA 


ii_^Jt\l  I  4 


M 


. .  .■.•»<Vlr*.V-:  -(t-.-W  ti>^  >?,-:«%l';«' 


i  j         With  Channel  Sicel   Horizontals 
I  !  and  Wrought-lron  Hcadp. 

■  .r      -  LOV/     PRICES    ON     APE'LICATION. 


LEEDS  FIRECLAY  COMPY .  LTD. 

GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sin  lis,  Traps,  Porcelain  Baths,  <&c. 
THURSTUNLAND    RED    FACING    BRICKS. 


BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wouship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.C.  ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


f  543 


THE    SURVEYOR  AND  MUmCIPAL 


[November  5, 1897. 


BECKENHAM.— For  making-up  Kent  House-road,  for  the  urban  dis- 
trict council.— Mr.  P.  Stevens,  clerk  to  the  council : — 

J.  Jackson,  Plaistow,  E.  ... £2,822 

Fry  Brothers,  Greenwich,  S.E 2,01B 

J.  Mowlem  &  Co.,  Westminster,  S.W 1,923 

E.  lies,  Mitcliam  Common,  S.W 1,905 

S.  Hudson,  Slreatham  Hill  .station,  S.W.t ■  1.8J7 

Lawrence  &  Thacker,  Clapham  Common,  S.W 1,570 

t  Recommended  for  acceptance. 


DUDLEY.— For  works  of  forming,  kerbing,  channelling  and  metalling 
in  Meeting-street  and  Furnace-row.— Mr.  John  Gammage,  borough 
surveyor: — 

Furnace-row. 

Hughes  i  Son,  Tower  Gornal,  Dudley* £120 

Borough  Surveyor's  estimate,  £118. 
Meeting-street. 

Hughes  Jk  Son,  Lower  Gornal,  Dudley*  £115 

Borough  Surveyor's  estimate,  £111. 

DURHAM.— For  providing  and  laying  463  lineal  yards  of  3-in.  sanitary 
pipes  for  water  supply  and  repairing  well,  &-c.,  at  Heugh  Hall-row, 
Quarrington,  for  the  rural  district  council. — Mr.  George  Gregson, 
surveyor  to  the  council : — 

J.  Heslop,  Pittington.. £79 

G.  T.  Manners,  Durham        76 

J.  Carrick,  Durham 57 

R.  Oliver,  Durham 53 

W.  Grainger,  Cocken 51 

F.  C.   Dixon,  Durham 49 

H.  Nicholson,  Sherburn*      49 


DURH.A.M.— For  alterations  and  repairs  to  the  sewage  works  at  Carr- 
ville,  for  the  ruial  district  council. — Mr.  George  Gregson,  surveyor  to 
the  council : — 

G.T.  Manners,  Durham        £99 

W.  Grainger,  Cocken 91 

J.  Carrick,  Durham 78 

J.  Heslop,  Pittington  ,  ,         78 

H.  Nicholson,  Sherburn         68 

R.  Oliver,  Diiiham* 48 


EDMONTON.— For  a  supply  of  Portland  cement,  for  the  urb.tn  district 
council. — Mr.  G.  Eedes  Eachus,  engineer  to  the  council : — 

Per  Ton. 
£  ».   d. 

1  13    0 

1  11    0 


Lee,  Son  &  Co.,  Upper  Ground-street,  E.G. 
W.  Griffiths,  Hamilton  House,  E.C.* 


ENFIELD. — For  making-up  Nag's  Head-road,  Ponder's  End,  for  the 
urban  district  council. — Mr.  R.  Collins,  surveyor  to  the  council; — 

Wilhams,  Harpenden  .  ...      £3.260 

Gnfflths,  Kingslaud.  N.E 2,850 

Nichnlls,  Wood  Green,  N 2,790 

Adams,  Green  Lanes,  N .  ...         2,789 

Swaker,  Chiswick,  W 2,030 

Anderson,  Poplar,  E.*      ....  2,544 


PENRITH.— J'or  a  bridge  across  the  Raven  at  Sickergill,  Renwick,  tor 
the  rural  district  council. — Mr.  C.  N.  Amison,  clerk  to  the  council : — 

W.  Dixon,  Ravenglass        £850 

P.  Telfer,  Langholm 789 

A.  Watson,  Renwick 772 

W.  J.  Scwell,  Culgaith        771 

Lightburn  &  Sons,  Skelton  628 

J.  Gill,  Amstable*      •      503 


TADCASTER.— For  a  9-in.  earthenware  pipe  sewer  at  Todcaster  West, 
for  the  rural  district  council. — Mr.  J,  A.  Bromet,  clerk  to  the  council : — 

J.  Rodger.  Castleford £81 

J.  Beaton,  Aberford* 75 

WE.ST  HAM.— For  an  additional  ward  pavilion  at  the  small-pox  hos- 
pital, Dagenham.— Mr.  Lewis  Angcll,  borough  engineer  :— 

G.  Sharpe,  Stratford        £4,980 

A.  H.  Carter,  Grays         4,848 

W.  Gregar  4  Son,  Stratford* 4,693 


-Mr.  G.  R.  W. 

...  £10,666 
8,043 
6,650 
6,693 
4,816 
4,688 

WIMBLEDON.— For  the  making-up  of  Queen's-road,  Florence-road, 
Trinity-road  and  Effraroad,  for_the  urban  district  council. — The  Sur- 
veyor : — 

Florence-road . 

Lawrence  &  Thacksr        

Mowlem  &  Co.         


WESTMINSTER.— For  new  sewers,   for  the   vestry. 
Wheeler,  vestry  surveyor  : — 

W.  H.  Saunders  &  Co 

T.Adams 

Pedrette&Co 

C.  W.  Killingback  &  Co 

R.Jackson 

J.  H.  Neave* 


E.  lies 
S.  Hudson 


£1,470 
1,455 
1,339 
1,331 


S.  Hudson     

Mowlem  &  Co. 

E.  lies 

Lawrence  &  Thacker 


Surveyor's  estimate,  £1,455. 
Effra-road,  Section  I. 


H.  Bentham  4  Co.  . 
Mowlem  &  Co. 
Lawrence  &  Thacker 

E.  lies 

S.  Hudson 


Surveyor's  estimate,  £479. 
Trinity-road,  Section  II. 


H.  Bentham  &  Co. 
Mowlem  &  Co. 
Lawrence  &  Tnacker 

E.  lies 

S.  Hudson     ... 


Surveyor's  estimate,  £1,361. 
Queen's-road,  Section  III. 


534 
622 
495 
460 


1,721 
1,478 
1,381 
1,377 
1,336 


923 

881 
863 
831 


Surve3"or's  estimate,  £-110. 


IRON 


FRED'^  BRABY2(C?^| 


FITZROY  WORKS 
352to3G4  Euston  R? 
JONDONi 


BUCKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND   WARMING. 


TRADEMARK    63    FORE   STREET,   LONDON,   E.G.,   and    Branches. 


ALUMINO- 
FERRIC. 

THE   Preoiiastant. 


SOLE    MANUFACTORERa : 

PETER  SPENCE  &  SONS, 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glass  of  all  kinds  covered  by  the  Policies  of 

this  Coiniviny, 
MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  Premiums  returned  everj 

BIX  years  in  cases  where  no  claim  has  arisen. 

Applications  for  Agencies  Invited. 

Liberal    Terms    for    Business    Introducea 


NAVVY  BARROWS 

Contractors'  Timber, 

Polling  Bt^arils  hiuI  Runners  to  si/.es,  Eiifjli-^h 

TimbtT,   riank   nini   Scantlincr,  Wagon   \Voo(1, 

Fenc'intr,  Joiiiprv,  Pick  and  Hammer  Shafts. 

JOHN  ASHWORTH  &  CO., 

Waterfoot,  Manchester. 

Estab.  1850.  Depots :  Liverpool,  Hull,'Fleetwood, 


ESIiBLISHKD  OVBU  HALF  1  CSNTUBT. 


ILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED     IN     BEST     STYLE     AND     WITH     GREAT     EXPEDITION     E¥ 

PARTRIDGE    &    COOPER, 

AUCIIITECTS'    ami    ^IIIVEYORS'    LrnUKIRAl'lIKJtS, 

191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C. 

LIBERAI.  DISCOUNTS,  ACCORDING  TO  ARRANGEMENTS. 


NOVEMHEB  5,  1897.] 


AND   COUNTY   ENGINEER. 
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MEETINGS. 


25. 
27. 


NOVEMBER. 
-Sanitary  Inetituto:  Inspection  of  the  Ricbmond  main  f%cworago 

works,  Stortlako,  under  the  frujdanc©  of  Mr.  WiUiam  Fftirlcy. 
-Sttnitary  InsiJectors'  Association  :  Inau^ral  addre&u  by  Mr.  T.  G. 

Dec,  chairmiiii  of  the  council, 
-Sanitary  InHiiiute  :  Visit  to  the  Metropolitan  Cattlo  Market,  York- 
road,  N. 
-Sanitary  Institute  :  Prof.  T.  Roger  Smith  on  "Sanitary  BuUdine 

Con  at  ruction." 
-Surveyors'  Institution  :  Opening  address  by  the  President,  ilr. 

Chf-isioplier  Oiikley,  at  8  o'clock. 
-Institution    of    Civil    Kuitrineers:     Sir  E.   Ixjader  Williams,    Mr. 

Whaiely  Kliot  and  Mr.  W.  O.  K.  Meade-ICingon  '*  The  ilancheslcr 

Ship  Canal." 
-AuctioneerH'  Institute  :  Xnauffural  address  by  the  President,  Mr. 

James  K.  Field,  p.m.i. 
-Sanitary  Institute :  Demonstration  of  diseased  meat,  at  the  Parkes 

Museum,  by  Mr.  W.  A.  Bond. 
-Sanitary  Institute :  Mr.  J.  Wright  Clarke  on  *'  Details  of  Plumlxjrs' 

Work." 
-Sanitary  Institute:  Inspection  of  the  sewage  and  de&truclor  works, 

Ealing,  under  the  guidance  of  Mr.  Charles  Jones,  engineer  and 

surveyor  to  the  district  council. 
-Sanitary  IiiHtituto  :  Mr.  George  Ileid  on  "  Sanitary  Appliances." 
-Sanitary  Institute  :  Mr.  W.  C.  Tyndalo  on  "  House  Dniifrngo." 
-Suniiftry  Insr  ituto  :  Mr.  Charles  Mason,  vestry  surveyor,  St.  Martin- 

in-the-Fielils,  on  '*  Scavenging,  Disposal  of  House  Refuse." 
-Sanitary    Int-titute :     Inspection    in    the    parish   of    St.   George, 

Hanover-sijuare,  under  the  guidance  of  Mr.  Albert  Taylor,  chief 

sanitary  inspector  to  the  vestry. 
-Sanitary  Institute  :  Inspection  of  the  disinfecting  apparatus  and 

model  steam  laundry  at  St.  John's  wharf,  Fulham,  under  the 

guidance  of  Mr.  W.  (J.  Lacy. 
-Sanitarj'    Institute:    Prof.   Henry  Robinson  on  "Sewerage  and 

Sewage  Disposal." 
-Sanitary  Institute :  Inspection  of  the  refuse  destructor  and  electric 

light  works,  Shoreditch,  under  the  guidance  of  Mr,  E,  Newton 

Russell,  chief  electrical  engineer  to  the  vestry. 


NOTICES. 

The  Surveyor  and  Monicipal  and  County  Engineer 
may  be  ordered  direct^  through  any  of  Messrs.  Smith  ^  Son's 
iook-stalh,  or  of  any  newsagent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompanied  by  statnps. 

The  Prepaid  Subscription  (including  postage)  is  as  follows: 
Twelve  Six  Three 

Months.  Mouths.  Months. 

Cnited  Kingdom  153.       ...       7s.  6d.       ...       3s.  9d. 

Continent,  the  Colonies,  India, 

United  States,  Ac IDs.        ...       Ds.  6d.       ...       4s.  9d. 

The  International  Neivs  Company,  83  and  85  Dunne-street, 


Kew  York  City;  The  Toronto  Uewt  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  tale  of  Th« 
Surveyor.  A  thin  paper  edition  i»  printed  for  circulation 
abroad. 

EDITORIAL,  PUBIISMING  AND  ADVERTISKMEXT  OFFICES: 

ST.  BRIDE'S  HOUSE,  2i  BEIDE-LAXE,  FLEET-STREET, 

LONDON,  K.C. 

APPOINTMENTS  OPEN.        ~ 

NEWTON  -  IN  -  MAKEllflELD         URBAN 
DISTRICT  CODXCIL. 
ASSISTANT  EXGl.N'EER  AND  SURVEVUR. 

Tho  above  Couni'il  invito  applicatioiie  for  tlio  position  of 
Asaiatant  Engineer  ati<i  .Sarvovor.  Candidatos  must  bo  uot 
less  than  twenty-five  nor  more  than  forty  years  of  ngv,  anil 
bo  thoroughly  compoCont  to  malco  all  necessary  surveys  ami 
plana,  and  also  have  had  practical  oxporicnce  in  tho  several 
undertakings  of  an  urban  sanitary  authority. 

The  person  appointed  will  be  directly  responsible  to  and 
under  tho  immediate  ontrol  of  tho  Council,  and  be  rcpiirod 
to  devote  tho  whole  of  his  time  and  attention  to  tho  daties  of 
his  oflico  and  reside  in  the  district. 

The  salary  will  commence  at  £150  per  annum,  rising,  if 
services  rendered  are  satisfactory  to  tho  Council,  to  £175  at 
tho  end  of  the  Krst  year,  and  to  £20U  per  annum  at  tlie  end 
of  the  second  year. 

The  appointment  will  bo  made  subject  to  its  being  deter- 
mined by  three  niunths'  previous  notice  in  writing,  at  any 
time,  from  either  side. 

Written  applications  on  foolscap  (one  side  only),  stating 
age,  experience,  and  where  at  present  employed,  and  accom- 
panied by  copies  of  not  more  than  three  testimonials  of  recent 
date  (which  mil  not  be  returned),  to  be  forwarded  to  the 
undersigned  not  later  than  Wednesday,  November  17,  1897, 
endorsed  "  Engineer  and  Surveyor." 

Selected  candidates  will  bo  required  to  produce  their  original 
testimonials. 

Canvassing  the  members  of  the  Council,  directly  or  in 
directly,  will  be  a  disqualification. 

W.  W.  SHIRLEY, 

Clerk  to  the  Council. 

Town  Hall,  Earlstoivn,  Lancashire. 
November  4,  1897. 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 

FOR     RAISING 

SG-xxrsk^s^,  Slia-ds-e,  T;Va-fcoa»,  Sic 

As    adopted    for    the    Drainage    of    Eastbourne,    Southampton, 
Warrington,   Staines,   Ipswich.   Norwich,   Felixstowe   and   many 

other  plac(>s,  hotli  in  this  coiintrv  and  abroad. 

For    Pamphlets    and    Particulars    apply    to— 

HUGHES    &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 


THE  "ADDISON '  PATENT  DRAIN  STOPPER 

For  Testing    Drains    by   means   of  Water,    Smoke,    Sec. 
The  parts  are  non-corrosive.    The  disc  of  galvanized  iron,  the  nipple  of  gun  metal,  the  nut  and  cap  01  brass. 


PERFECTLY  SOUND  JOINT. 

EASILY  APPLIED. 

Nl  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 
MORE  SECURE  THE  JCINT. 


»CCr[CN      _ 
61N    iTO^^CB 


atrcfit.     Ctf>AN9iCN 


PRICES 

I  I- 

- 

t  inch 

7 

0 

each  nett. 

5-inch 

9 

6 

n 

6  inch 

10 

6 

n 

8  inch 

16 

6 

n 

9-inch 

17 

6 

fi 

10-inch 

21 

B 

n 

NICHOLLS  &  CLARKE,  shoreditch,  LONDON.  E. 
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BIGGLESWADE  URBAN  DISTRICT 
COUNCIL. 
SURVEYOR. 
The  Biggleswade  Urban  District  Coancil  are  desirous  of 
receiring  applications  for  the  appointment  of  Surveyor,  at  a 
salary  of  £70  per  annura,  inclusive  of  travelling  and  all  ex- 
penses, and  to  provide  his  oivn  office.  The  surveyor  vrill  be 
expected  to  fulfil  and  discharge  all  the  usual  duties  of  an 
Urban  District  Surveyor. 

The  appointment  will  be  made  subject  to  three  months' 
notice  on  either  side. 

Application  in  candidate's  own   handwriting,  stating  age, 
qualifications,  and  previous  occupation   and  experience,  and 
when  disengaged,  with  copies  of  not  more  than  three  recent 
testimonials,  mast  be  sent  to  me,  at  my  office,  on  or  before 
the  9th  day  of  November,  1897. 
No  canvassing  is  permitted. 
Guarantee  policy  for  £1(10  will  bo  required. 
THO.  J.  HOOPER, 
Clerk  to  the  Urban  District  Council  of  Biggleswade. 
Biggleswade. 

27th  October,  1897. 

(See  advertisemetit  heloiv.) 
The  appointments  are  distinct,  but  probably  same  officer 
•will  be  selected  for  both. 

BIGGLESWADE     RURAL    DISTRICT 
COUNCIL. 
DISTRICT  SURVEYOR. 

The  Rural  District  Council  for  the  District  of  Biggleswade 
are  desirous  of  receiving  applications  for  the  post  of  District 
Surveyor,  at  a  salary  of  £40  per  annum,  inclusive  of  travel- 
ling and  all  expenses. 

The  Surveyor  will  be  expected  to  fulfil  and  discharge  all 
the  usual  duties  of  a  rural  district  surveyor. 

The  district  consists  of  twenty-seven  parishes,  with  an  area 
of  53,731  acres,  and  about  12  miles  of  district  roads  (the  bulk 
of  the  roads  being  main  roads  repaired  by  the  county  council). 
There  is  also  a  considerable  amount  of  crossing  and  footpaths. 

The  appointment  will  be  made  subject  to  three  months' 
notice  on  either  side. 

Application  in  candidate's  own  handwriting,  stating  age 
and  previous  occupation  and  experience,  and  when  disen- 
gaged, with  not  more  than  three  testimonials  of  recent  date, 
must  be  sent  to  me,  at  my  office,  on  or  before  the  9th  day  of 
November,  1897. 


No  canvassing  is  permitted. 

A  guarantee  society's  policy  for  £100  will  be  required. 

THO.  J.  HOOPER, 
Clerk  to  the  Rural  District  Council  of  Biggleswade. 

Biggleswade. 

27th  October,  1897. 

(See  advertisement  above.) 

The  appointments  are  distinct,  but  probably  the  same 
officer  will  be  selected  for  both. 

COUNTY  BOROUGH    OF    HUDDERSPIELD. 
APPOINTMENT  OF  BOROUGH  SURVEYOR 
AND  ENGINEER. 
The  Corporation  are  prepared  to  receive  applications  for 
the  above  appointment. 

The  gentleman  appointed  will  be  required  to  devote  his 
whole  time  to  the  duties  of  his  office.  He  must  be  a  well- 
qualified  Surveyor,  Engineer  and  Architect,  and  must  have 
had  competent  experience  in  a  similar  office. 

The  salary  will  be  £500  per  annum,  without  extras  or 
allowances  except  expenses  out  of  pocket.  Offices,  assistants, 
instruments  and  stationery  will  be  provided  by  the  Corporation. 
The  borough  contains  an  area  of  12,088  acres,  a  population 
of  100,000,  a  rateable  value  of  £435,342,  and  30  miles  of  paved 
streets  and  70  miles  of  macadamised  roads. 

Applications,  stating  age  aud  other  particulars,  with  copies 
of  not  more  than  three  testimonials  (which  will  not  be  re- 
turned), to  be  sent  in  to  the  undersigned  not  later  than 
Wednesday,  the  17th  November,  1897,  endorsed  "Borough 
Surveyor." 

A  statement  of  duties  may  be  had  on  application,  contain- 
ing the  terms  and  conditions  upon  which  the  appointment 
will  be  made. 

(By  order) 

F.  C.  LLOYD, 

Town  Clerk. 
Town  Hall,  Huddersfield. 

October  25,  1897. 

pOUNTT  BOROUGH  OF  SOUTHAMPTON. 

^  Wanted,  in  the  Borough  Engineer's  department,  a 
Third  Assistant. 

Must  be  a  good  draughtsman,  leveller  and  surveyor.  Salary, 
£90  per  annum. 

C.invassing  will  disqualify. 


HAYWARD'S  PATENT  "SEMI-PRISM"  PAVEMENT  LIGHTS. 


For  Lighting  Basements,  Cellars,  and  Underground  Apartments. 
Universally  acknowledged  to  be  the  best. 


HAyWARD'S  PATENT  SAFETY 
COAL  PLATES. 

SELF-LOCKLNG  AXD  SELF-F.\STENING. 

Used  by  all  Local  Boards  and  Vest'ies. 

Solid  Iron,  Ventilation  or  lUnminating. 


Cross  Section  through  Hay  ward's  No.  2B  "  Semi-Prism  "  Pavement  Light, 

IRON  STABLE  FITTINGS.  iggfn  STAIRCASES, 


12  in.,  14  in.,  16  in.,  18  in.  Diameter. 

PATENT   METAL   LATH. 

For  FireprooUng  Buildings. 


CJtjf^^^ 


18    MEDALS   AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  WORK  OF  EVERY  DESCRIPTION  ON  SHORTEST  NOTICE. 
Catalogues  and  Estimates  on  receipt  of  Particulars,  to 

Hayward  Brothers  &  Eckstejn, 

ENGINEERS    AND    IRONFOUNDERS, 

187  to  193  raiOI  STREET,  BOROU&H,  LOOOlf,  S.E 
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ApplicationB,  with  copies  of  not  moro  than  tliroe  recent 
testiiiioiiials  from  employers,  to  bo  dolivcred  at  my  office  not 
later  than  Tuesday,  the  IGlli  inst. 

GKOR«K  B.  NALDER, 

Town  Clerk. 
Municipal  Olliccs,  Southampton. 
3rd  November,  1897. 


TENDERS   WANTED. 


SOUTHBOROUGH  URBAN  DISTRICT 
COUNCIL. 
WATER  MAINS  E.KTENSION. 
The  Urban   District    Council   invi(o  lenders  for  providing 
and  hning-in  of  about  55U  yards  of  liin.  Cast-iron  .Socketed 
Water  .Mains,  with  littiugs,  ic,  ou  now  roads  at  High  Urojms, 
Southhoi'ou^l). 

The  plan  and  specilicatiou  may  be  seen,  and  copies  of  bill 
of  quatititica  obtained,  at  the  Urban  District  Council  Offices, 
Southborou^h. 

Ten  shillings  ami  sixpence  will  bo  charged  for  copies  of  the 
bill  of  quantities,  which  will  be  roturnod  upon  receipt  of  a 
hon&-/ide  tender. 

Tenders,  marked  "Tender  for  Water  Mains," and  addressed 
to  the  undersigned,  are  to  be  delivered  at  the  Council  Offices, 
Southliorough,  on  or  before  Thursday,  the  11th  day  of  Novem- 
ber, 1897. 

The  lowest  or  any  tender  will  not  necessarily  bo  accepted. 
(By  order  of  tho  Urban  District  Council) 

I'UlLir   IIANMER, 

Clerk. 
Conneil  Offices,  Sonthborongh. 
Instil  October,  1897.  

SOUTFI  BOird'UGH  URBAN  DISTRICT 
COUNCIL. 
LAVING  NEW  OAS  MAINS. 
The  Urban  District  Council  invito  tenders  for  Cutting 
Trenches  and  tho  Laying  and  .lointing  of  about  2,400  yards 
of  Cast-Iron  (Jas  Pijies,  10  in.  in  diameter,  in  the  streets  and 
lanes  loading  from  tho  new  gasworks  on  the  Liptrups  I'ark 
estate  to  tho  junction  of  Speldhurst.road  with  London-road, 
at  Sonthborough. 

The  plan  may  be  seen  and  copies  of  specification,  with 
schedule  of   prices,  may  be  obtained  at   the  office   of  the  Kn- 


gineor,  Mr.  Corbet  Woo<lall,  Palace  Cliambere,  Bridge. street, 
Westminstor,  S.W.,  or  at  tho  Urban  District  Council  Offices, 
Southborongh. 

Ten  shillings  and  sixpence  will  bo  charged  for  copies  of  tho 
specification,  which  will  be  rotoroed  upon  receipt  of  a  bon4- 
<ide  tender. 

Tenders,  marked  "  Tender  for  Laying  Gas  Mains,"  and 
addressed  to  the  undersigned,  are  to  bo  delivered  at  tho  Coun- 
cil Offices,  Southborongh,  not  later  than  Thursday,  tho  llth 
day  of  November,  1897. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
(By  order  of  the  Urban  District  Council) 

PHILIP  UANMKK, 

Clerk. 
Council  Offices,  Sonthborongh. 
18th  October,  1897. 

pOUNTY  B(mOUGH  OF  BLACKBURN. 

V>     SLUDGK  CAKK  CONVEYORS  AND   ELKVATOIl-!. 

Tho  Sewage  Committee  is  prepared  to  receive  tenders  for 
supplying  and  fixing  the  above  at  the  Sumlesbary  Sewage 
Works  (distant  from  the  Corporation  siding  about  5J  miles). 
Plans  may  be  seen,  and  specifications  and  particulars  ob- 
tained, on  application  at  my  office  on  and  after  Saturday  next, 
the  f)th  instant. 

Sealed  tenders,  endorsed  "  Tender  for  Sludge  Cake  Con- 
veyors and  Elevator,"  must  be  delivered  at  my  office  not  later 
than  Wednesday,  tho  17th  instant. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

(By  order) 
WILLIAM  STUBBS,  assoc.ii.inst.c.b., 
Borough  and  Water  Engineer. 
Municipal  Offices,  Blackburn. 
November  li,  1897. 

ORFORATION  OP  PLYMOUTH. 

The  Corporation  of  Plymouth  is  prepared  to  receive 
tenders  for  the  SU])ply  and  delivery  to  Plymouth  of  a  Hopper 
Barge  capable  of  co!itaining  from  1.10  to  2f>0  tons. 

Price,  with  full  descrii)tion,  to  be  forwarded  to  the  under- 
.signed  not  later  than  the  iSth  inst. 

.JAMES  PATON, 
Borough  Engineer  and  Surveyor. 
Municipal  Offices. 

November  a,  1897. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27 „         3,- 

53  by  31 „         -i/- 

Copies  inoneshe,.'l.<)i)hyiO,  by  arraiigement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  i  e 

40  by  27 „       2e 

53  by  31 „       3  G 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


^  FIRE        \ 


Subicribed  Capital  -  £2,127,600. 


Head  Office) 


/  45  DALE  STREET,  LIVERPOOL, 
I  731 


i  TO  76  KINQ  WILLIAM  STREET,  LONDON. 


Liberal    Commissinn    all.iwcri     to    SURVEYORS 
BUILDERS   and  ARCHITECTS,  for  iutrmtuctiuu  of 


C.WoOLLiSCROFT&SoN 


12} 


LTD 


n.ooRs 


TO     LET. 


PERMANENT     DECORATIVE 

WALIv  1  CEILING  COVE  RINGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97,  Qui.cn   Victoria  Stnct,  LONDON    E.C 


NINETEEN    MEDALS. 


CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


IVIVI.      ^in/OOLLAlVIS      &      CO., 

'.>1U'.INAL    M.KKKlis    .tf 

ARTISTIC  WALL   PAPERS 

Free    from    Arsonlo. 

Sole  Address    110  HIGH  STREET,  near  Manchestet  Square.  LONDON,  W. 


jjw  = 


mr 


Sf>r-ruil    Terms  for  Kj}*«rt. 
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THE    SURVEYOR  AND   MIINICIPAL 


[November  5,  1897. 


BOROUGH  OF  MAIDENHEAD. 
SUPPLY  OP  KERB  AND  CHANNEL. 

The  Town  Council  of  the  Borough  of  Maidenhead  is  de- 
sirous of  obtaining  alternative  quotations  for  tlie  supply  of 
such  Kerb  and  Channel  as  may  be  required  from  time  to  time 
within  the  district,  and  for  a  period  of  not  less  than  twelve 
months  from  the  1st  d.ay  of  December,  1897. 

The  material  will  be  required  to  be  supplied  properly 
dressed,  as  ordered,  in  not  less  than  truck  loads,  delivered 
free  at  Maidenhead  station  of  the  G.W.R.,  and  approved  by 
the  Borough  Surveyor. 

The  quotations  should  cover  12-in.  by  5-in.,  12-in.  by  4-in., 
10-in.  by  5-in.,  and  10-in.  by  4-in.  Kerb  in  not  less  than  2-ft. 
lengths,  and  12-in.  by  5-in.  and  10-in.  by  5-in.  Channel  not 
less  than  1  ft.  6  in.  long,  and  should  state  clearly  the  nature 
of  the  stone  proposed  to  be  supplied  and  the  neighbourhood 
of  the  quarry  from  whence  obtained. 

Any  further  information  can  be  obtained  from  the  under- 
signed, to  whom  quotations,  endorsed  "  Kerb  and  Channel," 
should  be  sent  not  later  than  4  p.m.  on  Monday,  the  15th  day 
of  November  ne.xt. 

(By  order) 

PERCY  JOHNS,  A.M.I.C.E., 

Borough  Surveyor. 

Guildhall,  Maidenhead. 
October  25,  1897. 

pHESHUNT   URBAN   DISTRICT    COUNCIL. 

^  SEWERAGE  WORKS. 

The  Cheshnnt  Urban  District  Council  are  prepared  to  re- 
ceive tenders  for  certain  Works  of  Sewerage  (about  2,555 
yards  of  9-in.  pipe)  within  their  district. 

Drawings  and  specifications  may  be  seen  and  copies  of  the 
bill  of  ([uautities,  with  form  of  tender,  obtained  at  the  office 
of  the  Surveyor  to  the  Council,  Mr.  Samuel  Towlson,  a.m.i.c.t;., 
St.  Mary's  Hall,  Cheshunt,  on  payment  of  the  sum  of  £5, 
which  will  be  returued  on  receipt  of  a  boncl-fide  tender. 

The  person  whose  tender  is  accepted  will  be  required  to 
enter  into  a  contract  in  the  form  already  prepared,  and  wliich 
can  be  insjiected  at  the  office  of  the  Surveyor  to  the  Council ; 
also  to  provide  two  sureties,  to  be  approved  by  the  Council, 
in  a  sum  equal  to  the  amount  of  his  tender,  for  the  due  per- 
formance of  the  contract. 

Sealed  tenders,  on  the  forms  supplied,  addressed  "  The 
Chairman  of  the  Cheshunt  Urban  District  Council,  St.  Mary's 
Hall,  Cheshunt,  Herts.,"  to  be  sent  in  not  later  than  Mond.iy, 
the  8th  day  of  November,  1897,  endorsed,  "  Tender  for  Sewer- 
ago  Works." 


The  Council  do  not  bind  themselves  to  accept  any  particu- 
lar tender. 

A.  COLLINGWOOD  LEE, 

Clerk  to  the  Council. 
St.  Mary's  Hall,  Cheshunt. 

26th  Oefobcr,  1897. 

ASTON   MANOR    URBAN    DISTRICT 

-^^  COUNCIL. 


PIPE  SEWERS   {Earthemoare  and  Iron) . 


TO  CONTR.\CTORS. 

The  Council  is  prepared  to  receive  tenders  for  the  Con- 
struction of  Sewers  in  the  Cheston-road  and  Plnme-street 
district. 

The  contract  will  comprise  abonfc  700  yards  of  12in.  and 
9-in.  Earthenware  Pipes  and  560  yards  of  12-in.  and  9-in. 
Cast-iron  Pipes,  two  crossings  under  canal,  together  with  the 
necessary  manholes,  lampholes,  storm  overflows,  ventilating 
shafts  and  other  incidental  works.  Plans,  specification  and 
bill  of  quantities  may  be  seen  at  the  Engineer's  offices. 

Tenders,  under  seal,  endorsed  "Tender  for  Sewerage 
Works,"  and  addressed  to  the.  chairman  of  the  Highways 
Committee,  Council  House,  Albert-road,  Aston  Manor,  to  be 
delivered  on  or  befoi'e  the  23rd  November,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

H.  RICHARDSON,  .a.m.i.c.e.. 

Engineer  to  the  Oonncil. 

Engineer's  offices.  Council  House,  Aston  Manor. 
November  i ,  1897. 

"doroughTot^batlet.  ~ 

-*-'  The  Town  Council  of  this  Borough  are  prepared  to  re- 
ceive tenders  for  the  supply  of  : — 

(n)  Flagstones,  Setts,  Pavors  and  Kerbs; 

(b)  Sanitary  Tubes; 

(c)  Pitch  and  Oil ; 

(d)  Cement; 

(e)  Broken  Granite; 

for  a  period  of  twelve  calendar  months. 

Forms  of  specification  and  tender  may  be  obtained  from 
the  Borough  Surveyor,  Mr.  O.  J.  Kirby,  r.K.,  at  his  office,  in 
the  Market-place,  Batley. 

Sealed  tenders,  endorsed  "  Tender  for ,"  to  be  addressed 

to  me,  and  delivered  at  my  office  not  later  than  11  o'clock  in 
the  forenoon  of  Monday,  the  15th  day  of  November  prox. 

Samples  to  aeci^mpnnv  tenders  in  all  cases. 


THE  NEW  EXPANDED  METAL 


Meshes  from  fth  In    to  6-in.  wide.     Strands  from  24  B.W.G. 
to  fijth  in.  thickness  of  Steel. 

FOB,  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

important  Buildings,  both  Public  and  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  vermin-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 
for  walla  and  ceilings,  also  for  suspended  ceilings,  ornamental  mouldings,  encasing  column* 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  Keport 
hereinafter  refc  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING,  TREE  GUARDS.  WINDOW  GUARDS,  as  supplied  tc 

the  Koyal  Parks,  leading  Railway  Companies  and  landed  Estates  throughout  the  Kingdom. 

ORNAMENTAL.       STRONGk       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL— These  are  innumerable.    It 

can  be  used  wherever  lattice-work  is  required,  from  a  letter-rack  to  a  lift-shaft,  for  garden 
bordering  and  archways.  Is  highly  ornamenial  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  a*arength 
than  any  other  description  of  metal  lattice-work. 

BRASS.  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  effect  is  very  pleasing,  and  here  again  the  absence  of  joints  gives  great  durabi'lty  fe)  tli« 
metal,  and  the  rapidity  of  manufacture  allows  of  very  low  prices. 


CATALOGUES  AND  PRICE  LISTS  can   be  obtained  on  application. 

Also  copy  of  a  REPORT  by  aa  EMINENT  FIRM  of  ENGINEERS  on  the  use  of  EXPANDED 
METAL  IN  CONCRETE/ 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UPPER    THAMES  STBEET,   LONDON,  E.O. 

Telegraphic  Address,  "  Distend.  London  "  Works— WEST  HARTLEPOOL.  Telephone  No.  1&*^ 
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The  Coancil  do  not  in  any  case  bind  theaiselvcB  to  accept 
the  lowest  or  any  tender. 

ADVERTISEMENTS. 

(By  order) 

.lOS.  HANSON  CRAIK, 

Town  Clerk. 
Batley. 
IStli  October,  1897. 

(^TEVENAGE  SEWERAGE. 

(QUANTITIES,    &c.,    LITHOGRAPHED    accn- 
W         rately   and   with     despatch.       METCHIM    &     SON, 
8   Princes-street,    Great    George-street,   WeBtmiuster,   S.W., 
Surveyors'  printers  and  stationers. 

THE  SANITARY  INSTITUTE. 

EXAMINATION'S  I\  RAXlTAItV  K  \(  )\VI.FI)RE 

CONTRACT  No.  2— HOUSE  CONNECTIONS. 

The  next  Examinations  in  Practical  Sanitary  Science  and 
for  Sanitary  Inspoctore  will  be  held  in  London  on  December 
3rd  and  4th. 

The  last  day  for  receiving  applications  for  examination  is 
November  20tli. 

Forms  of  application  and  full  particulars  can  be  obtained 
at  the  Offices  of  the  Institute,  Margaret-street,  London,  W. 

E.  White  Wallih,  SecrcUry. 

CJURVEYORS'      INSTITUTION      EXAMINA- 
^     TIONS. — Complete  courses  of  preparation,  in  class  or 
by    correspondence,   for  the   Professional  .^sociateship  and 
Fellowship,  in   all   sub-divisions.     Mr.  Parr>''8  courses   have 
been  conducted  continuously  for  seven  years  with  increasing 
success.     At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prize,  Driver  Prize  and   Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared   by   Mr.  Parry.     All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  iMr.  Richard   Parry,   K.s.l.,  A..M.).i,.K.,  ic,  27  Great 

George-street,   Westminster  (immediately  ciupoaite   llio   Sur- 
veyors* Institution). 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MA.NUSCRIPT    rciI'lK'^     ciF     UliAWlN;-,      ';:\'".'-. 

TO  CONTRACTORS. 

The  Stevenage  Urban  District  Council  are  prepared  to  re- 
ceive tenders  for  tlie  oxecution  of  the  various  works  embraced 
by  the  carrying  oat  of  House  Connections  to  tlie  new  Main 
Sewerage  System. 

Persons  desirous  of  contracting  for  the  work  may  see  the 
specifications,  form   of  agreement,  Ac,  at  the  office  of   Mr. 
Urban  Smith,  CK.,  41   Parliament-street,  Westminster,  S.W., 
between  the  hours  of  11  a.m.  and  5  p.m.,  on  and  after  Wednes- 
day, the  3rd  November,  1897. 

A  copy  of  the  schedule  of  works  (quantities)  and  a  form  of 
tender  can  be  obtained  at  tlie  Engineer's  ofi&ce  upon  the  pay- 
ment of  3  guineas,  which  sum  will  be  returned  to  tlie  con- 
tractor upon  the  receipt  of  a  bonti-fide  tender  and  the  docu- 
ments which  liave  been  supplied  to  him. 

Sealed  tenders,  addressed  to  tlie  undersigned  Clerk  to  the 
Conncil,  and    endorsed  "  Tender   for   Stevenage    Sewerage," 
must  be  delivered,  under  cover,  to  me  at  Stevenage  not  later 
than  Thursday,  the  18th  day  of  November,  1897. 

Such  security  for  the   due  execution   of   the  works  as  the 
Council  may  require  must  be  given  by  the  contractor. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

WM.  ONSLOW  TIMES, 

Clerk  to  the  Council. 
Stevenage. 
29th  October,  1897. 

SITUATION    WANTED. 

A  DVERTISBR  seeks  sitnation  with  Land  Agent. 
-^^      Would    give  his   services  if   opportunity    afforded    of 
learning   outdoor  work.     Three  years'  experience  in   London 
Building     Surveyor's  office.     Past  P. A.S.I,  last  year.     Good 
book-keeper  and  correspondent. — Sukvkyor,  105  High-street, 
Lewisham. 

PUOTO-COl'IK.S    ANIJ    I'HOTO-l.lTIK  Juk.\ril  "i  . 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTEBS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3,185.    Tclejjnipbic  .\ildresa  :  "  Cart-XJi^s,  Lomlou." 

"  ACME "    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     EXHAUST. 

THE   OM.r 


VENTILATOR. 

For  Binlilniffs,  Dmins.  &c. 


I 


Fig.  28w. 

li.v  Electricity,  Water,  Gas,  Steam, 

Hand  or  Horse  Power. 


,  "ACME" 
(^  EXHAUST 

(i       LOUVRES. 

G  For     IJoors. 
^         Waits,  ic. 
Prom  98. 


VENETIAN     WALL 

INLETS. 

From  Is.  6cl. 


SMOKE  .' 


CURES. 


Telcprams  :  "  KETWORTn,  Liverpool. "      Telephone  No.  1677.       Twenty-five  Yenrs*  Experience.       Illustrated  Price  Lists  Free. 
Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Companies.  &c. 


"ACME" 

t  Chimney 
Cowl, 


w  Stftl.Copptr 

to  (J  »d 

,  -  Tirru-C'otta, 

;    Readily 

swept; 
;    prevents 

i        draugi.t. 
;   258.  to  36«i 


TROTT'S  PATENT  VALVES  AND  FITTINGS 


FOR  AL.Ij 
PURPOSEo 

1.  Arc  the  most  perlect  and  effective  vulvee  now 
iu  uie. 

2.  Are  quick  61l!nf;  and  full  way. 

3.  Are  easily  repaired  by  simply  unscrewing  t<ip 
cap  or  nozzle  (see  illustration). 

4.  Only  reqtiiro  sliglit  half-turn  for  closing,  and 
do  not  requin-  screwing  up  like  other  valvetj. 

5.  By  the  latest  im])rovement  the  inner  valve  c;\n 
be  removed  whilst  under  presaun-. 

Are  supplied  to  the  (iovernment.  London  County 
Council,  and  principal  Hospitals.  Unions,  Baths  and 
WashhousL's,  Gas  and  Water  Works,  etc.,  throughout 

the  country. 
Approved  by  New  Uiver  and  other  Water  Compaiiies. 


lUxtstrated  Price  Lists^  vHth  Tf'*4iyfjf>nurh,  nn  npj>hc-oHon. 

Proprietcrs  and  Sole  Manufacturers,  HENRY  CONOLLY  &  CO.^ 

l*ateute^■^  and  Manutacturing  Sanitary  luigUH  rrj?,  uihI  Biiiliiirs'  Mi'nh;tnt.-, 

Head  Office  and  Show  Rooms.  42  HAMP6TEAD  ROAD.  LONDON,  N.W. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


Eitimales    (liven    fir    all    \ini1>   of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUFACTURKRS  OK 

GALVANIZED  CISTERNS 

H.W.     TANKS 
16     Upper    Tharr»f^     Street, 

*^  kl^ERPOOL 


LONDON, 

GLASGOW. 


E.C., 


EASTWOOD  &  CO.,  Limited. 

Hoad     Office:      BELVEDERE     ROAD,    LAMUETII,     S  E.  

BRICKS.   LIME.    CEMENT 


In  any  Quantities.         For  Prices  apply  to  above  address. 
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MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richakd  Parry,  a.m.i.c.e., 
F.S.I.,  &c.,  27  Great  George-street,  Westminster,  prepares 
pnpils  by  coi-respondence  for  this  esamination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according-  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  were  prepared  by  Mr.  Parry. 

piVIL     SERVICE    TECHNICAL     EXAMS.— 

^~^  Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  de.sired.  Full  particulars  on  appli- 
cation to  A.  H.  Henty,  Perchard  House, 70 Gower-street,  W.C. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.     Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 

"  Inspector,"  Office  of  Thf  Surveyor. 


BOOKS  AND  PAMPHLETS  FOR  SALE. 

NEW  AND  SECOND-HAND. 


^^-^  LONDON  (TELEPHONE [ 


HolbornX 
No.  1011^ 


DRAWING  aZoTRAOSHG  OFFICE, 

98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoining  Holborn  Town  Hall.) 

Manager— JOHN    B.   THORP,   Architect   and   Surveyor. 

Cheques  Cro.sseii        ...         ...        ...        The  City  Bank,  Ltd. 

Office  Hour.s— Nine  tn  Six.     Saturdays  One. 

Established    1883. 

For  the  PROMPT   and   EFPICIRNT  execution   of   all  work   usually 

refiuired  by  the  PRi:)FBS,SION,  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,      SURVEYS,     MODELS, 

Blueprints  and    Black   Line   PHOTO-COPIES,   DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 
TRACING    and    PRINTING   Rooms,  HATTON    GARDEN, 

iMinriHcriMi  Viy  Pi-i\'nto  Tplpl)}iono. 


«C 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inkiug-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 


Roofing  Felt, — A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.-yor    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  ^ound. 

Sarking,  or  Slaters'  Felts-— Thin  in  substance, 

and  pliable,  and  easily  worked  under  slates. 

Foundation  Felt,  op  Damp  fcoupse.— To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

HllR  FELTS, 
SHOE  FELTS, 
FELT  VflRNISh 


Samples,  Prices  and 
Instructions  Free. 

I*  Lwariled  17  Gold  & 
Silver  Merialc 


ANDREW  POTTER.  Marufacturer.  Wolverhampton. 


GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powers. 

SuitaMe  for  all  Purposes.  Largely  Used  by  Government. 

Write  fur  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 

OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52     CHANCERY     LANE,    W.C. 
Bills  of  Quantities,  Specifications,  Reports,  &c.,  Electrogrraphecl  nith 

accuracy  ami  ilmpatcli,  eriual  t<>  Lithography,  aud  50  pur  cent,  cheajwr. 
Liltioffrfi[)hynt  moderate  rates.  IMaue  enlarged,  rotliicoii,  &c.,bo8tBtylo, 
*'QuMititiee"  Box,  Itin.  xOin.  x  5  iu.,  drop  front,  2m.  each  Architocta 
and  8urvcyoiH'  Oraft  Papers  —  Quantitiea,  .Speciflcatiou,  Abstract, 
Diuicnaion,'  &c.,  lOa,  Od,  per  ream.    Prices  ani Specimens  on    pplicatton. 


The  figoi'es  betweea  parenthesis  denote  the  published  price. 


Dr,  H.  Timbrell  Bulstrode's  Report  to  the  Local  Government  Board 
upon  the  Sanitary  State  of  the  Village  of  Pottersbnry,    2d. 

California  :  Its  Attraction  for  the  Invalid,  Tourist,  Qapitaliat  and  Ho^me- 
seeker.    3d. 

The  Land  as  National  Property,  by  Emeritns  Prof.  F.  W,  NevPTnan. 
(Id.)  2d. 

Practical  Suggestions  to  Travellers,  with  illustrations,  by  J.  P.  Thomson, 

F.R.G.S.      2d. 

Karri  and  Carriageway  Pavements.    Reprinted  from  Engineering.    ;M. 
Presidential  Address  to  Institute  of  Civil  Engineers,  Ireland,  1893,    J.  O. 

Smith.     2d. 
Manitoba:  Official  Information  for  Investors  and.  Settlers,    2d. 
The  Local  Government  Act,  1388,  as  it  Affects  the  Highways,  by  John 

E.  PhiUips.     (6d.)  3d. 
Abstract  of  Clauses  of  the  Public  Health  (London)  Act,  1891.     (2d.)  2d. 
PubUc  Opinion  on  the  Intended  Interference  with  the  New  Forest.    2d. 
Lecture  on  Sanitary  Laws,  by  James  R.  Kave.M.B.,  d.p.h.     (Od.)  3d. 
The  Use  and  Value  of  Sulphate  of  Ammonia  a.s  Manure,  by  William 

Arnold,  f.s.i.     2d. 
Municipal  Work  iu  Peterborough,  by  J.  W.  Walshaw.    2d. 
Some  of  the  Physical  and  Chemical  Properties  of  Lead,  by    William, 

Thomson,  f.k.s.     (Id.)  2d. 
Lecture  on  the  Disposal  of  Refuse,  by  J.  Mitchell  Wilson,  m.d.    Two 

copies.     (Gd.)  3d. 
Lecture  on  Food  Supplies,  by  John  W.  Mason,  ai.n,     (6d.)  3d. 
Lecture  on  Milk,  by  Prof.  Wynter  BIyth.     (6d.)  3d. 
Lecture  on  Infectious  Diseases  and  Disinfection,  by  Arthur  Whitelegge, 

M.D.,  B.sc.     (6d.)  3d. 
Report  on  Houses  Let  in  Lodgings,  1883,  by  Dr.  J.  S.  Bristowe.    2d. 
Sir  George  Trevelyan  and  London  Landlords.     (3d.)  2d. 
FormuUe  for  the  Solution  of  Algebraical  Equations  of  the  Third  Degree, 

&c.,  by  J.  R.Young.    2d. 
Public-House  Assessments,  by  W.  Harnett  Blanch.    2d. 
Nationalisation  of  Land,  by  Lord  Bramwell.     (Id.)  2d. 
Index  to  the  Altitudes,  &c.,  of  Thirteen  Circumpolar  Stars.    2d. 
Manitoba  Official  Hand-Book.    2d. 

Some  Notes  on  the  New  Public  Health  Act  for  London,  with,  an  Appen- 
dix on  London  Fog,  &c.,by  Harry  G.  Assiter,  f.s.i.     (Gd.)  3d. 
Land  Transfer  under  a  System  of  Compulsory  Registration,  by  W.  J. 

Humfrys.     2d. 
L'Amoureux  Transi,  by  Paul  de  Kock.     (Is.)  4d. 
First  Grade  in  Inorganic  Chemistry,  by  T.  Ward,  p.cs,    4d. 
Ejiitome  of  Church  History,  by  Rev.  W.  Simpson,  M.i.     (3s.  6d.)  Is, 
Chardenal's  First  French  Course.    8d. 
Lady  Cook  on  the  Evils  of  Society.     (Id.)  2d. 
Annual  Index  of  Review  ofJtevieir^,  1891.     (2s.)  6d. 
First  Report  of  the   Department  of  Agriculture  of  British  Columbia, 

1891.    Cd. 
Local  Government    Board  Report  on  Oyster  Culture  in  Relation  to 

Disease,  189G.     (8s.  6d.)  28. 
The  Museum  for  October,  1851  (Education).     (2s,  6d.)  4d. 
Powers  and   Duties  of  the  Commissioners  of  Sewers  of  the  City  of 

London,  1893.     8d. 
A  Ride  to  Khiva,  by  Lieut. -Colonel  Fred.  Burnaby.     (6d.)  3d. 
Portraits  and  Autographs,  by  W.  T.  Stead.     (Is.  6d.)  8d. 
Annual  Report  of  Allahabad  Municipality,  1893-4,     3d. 
Tomlins"  Help  to  Self-Educators.     (23.)  6d. 
First  Greek  Reader,  by  W.  G.  Rushbrooke.    6d. 

Elements  of  Animal  Physiology,  by  John  Angell,  ninety-two  illustra- 
tions.   8d. 
The  Dulwich  College  Act  and  the  WUI  of  Edward  Alleyn.    2d. 
Catalogue  of  Loan  Pictiues,  Corporation  of  London  Art  Gallery,  1894. 

(6d.)  3d. 
Tracts  for  the  Times.    No.  2,  p.  96.     (Gd.)     3d. 
Imperial  Institute:  Report  of  Progress  to  189i*.    2d. 
Hackney  Board  of  Works:  Mr.  J.  Lovegrove's  Report  on  Sewage,  &c.2d. 
Hackney  Board  of  Works:  Mr.  J.  Lovegrove's  Report  on  Sewer  Ventila- 
tion, &c.    2d. 
Notes  on  the  Factories  and  Workshops  Acts,  by  D.  S.  Davies,  m.d.,  and 

T.  H.  Yabbicom,  a.m.i.c.e.     (4d.)  2d. 
Report  on  the  Forests  of  West  Australia,  l>y  J.  Ednie-Brown,  f.l.s.,  p. 

57.    Maps  and  Illustrations.     Is. 
London  Hydraulic  Power  Company  :  Description  of  Works,  &c.    2d. 
The  Electric  Wiring  Question,  by  Fred.  Bathurst,  p.  35.    3d. 
Hackney   District:  Mr.  J.  Lovegrove's   Report  on  the  Ventilation  of 

Hoiise  Drains,  »fcc.    2d. 
Address  by  Sir  R.  Rawlinson  to  Institution  of  Civil  Engineers,  1824.  3d, 
Elements  of  Plain  Trignometrj'-,  by  J.  Hann  (Is.)  4d. 
Employers' Liability :    Past  and  Prospective  Legislation,  189G,    p,   32. 

(Id.)  2d. 
Exercises  on  Latin  Syntax,  by  J.  E.  B.  Mayor,  m.a.,  p.  IG.     (Gd.)  2d. 
Association  of  Surveyors  of  H.  M,  Service :  Relation  of  Pathology  to 
Sanitary  Engineering,  Small  Gas  Plauts  and  other  papers,  p.  79  and 
plates.  '  (2d,)  8d. 
First  Lessons  in  Latin,  Ijy  Rev.  J.  Evans.    4d, 
Elementary  Latin  Exercises.     (Id.)  4d. 
Eclogip  Latiuie,  a  First  Latin  Reading  Book,  by  Rev.  P.  Frost,  m.a.., 

p.  262,    4d. 
Iowa  Civil  Engineers*  Society  :  Annual  Meeting,  1896.     (2d.)  3d. 
Ontario  Land  Surveyors:  Annual  Meeting,  1895,  p.  181.    6d. 
The  Socialist  Spectre,  by  the  Earl  of  Weymiss.     (Id.)  2d. 
A   New  Formula  for  the   Flow  in  Sewers  and  Watormains,  by  Santo 

Crimp  &  C.  E.  Bruges.    4d. 
Option.  &c..  Systems  of  Gambling    In   Wheat,  &c.,   by  C.  W,  Smith, 

(Id.)  3d. 
Socialism  and  Social  Discord,  by  W.  H.  Mallock  (Id.)  2d. 
Footways,  by  C.  H.  Cooper,  a.m.i.c.k,    2d. 
Geography  of  Yorkshire,  by  H.  T.  Sortwell.     {2d.)  2d. 
Gospel  of  St.  Matthew  (Greek-Kngli8h),by  Rev.  Dr.  Giles  (2s,  6d.)  6d. 
Haud-Book  of  Homo-pathic  Practice,  by  W.  K.  Kelly,  m.b.,  p,  184.    8d. 
Henry's  First  Latin  Book,  by  T.  K.  Arnold,  m.a,    Gd. 
.-Iiisop's  Fables  (Latin-English).     (2s.  Gd.)  Gd. 
New  Latin  Delectus,  by  H.  Young,  p.  lOG.     Id. 
London   University:     Matriculation   Examination    Papers,    &c.,   1848. 

(Is.)  Mi. 
London  University :    Matriculation    Examination    Papers,    &C.,    1849. 

(Is.)  3d. 
Fruit  and  Gardens  for  the  People,  by  Hon.  Dudley  Campbell,    2d. 
Inductive  Latin  Course,  by  W.  B.  Smith,  m.\.,  p.  251.    8d. 
Provisional  Orders  of  the  Board  of  Trtide  in   reference  to   Gas  and 

Water,  Ac,  Undertakings,  by  F.  J.  Crowthcr,  p.  108.    8d. 
Report  of  Mansion  HouseCouncUon  Dwolhngsof  the  Poor.  1895.  (Is.)  Cd. 
Latin  Exercises,  b^y  Rev.  A.  J.  Church,  m.a.     (Gd.)    3d. 
Steam  Tramways  m  Italy,  by  P.  Ainorotti.     4d. 
Duties  on  Coiil  and  London  Coal  and  Wine  Duties,  by  T.  W.  Buuniog. 

(Is.)     1<I. 
The  Art  of  Translating  English  into  French,  by  L.  P.  de  Porquot,    p. 
206.    6d. 

The  prices  named  include  postage. 

Apply  to  "  LiRKAKiAN,"  c'o  TiiE  Strveyor,  24  Bride-lauo 
Fleet-street,  London,  E.C. 
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Minutes  of  Proceedings. 


Loans 

of 

Sanitary 

Authorities. 


From  the  annual  report  of  the  Local 
Government  Board  wo  learn  that 
dnriug  189G  the  department  sanc- 
tioned the  boiTowing  of  £5, 545, -103 
by  urban  and  rural  sanitary  authori- 
ties in  connection  with  public  health  and  sanitiry 
administration.  This  sura  has  only  twice  been  ex- 
ceeded— namely,  in  1893  and  1895.  I3y  far  the 
greater  part,  of  course,  was  sanctioned  for  works  in 
urban  districts,  including  sanitary  improvements 
under  the  Sanitary  Acts,  the  Public  Health  Act, 
1875,  and  local  Acts  and  provisional  orders;  for 
electric  lio^hting  works,  libraries,  and  for  public 
baths  and  wash-houses.  The  remaining  amount 
sanctioned  consisted  of  £298,986  for  sanitary  im- 
provements and  other  purposes  in  rural  districts  ; 
£50,150for  improvement  schemes  under  the  llousin" 
of  the  Working  Classes  Act,  1890,  and  the  Artisans' 
and  Labourers'  Dwellings  Improvement  Act,  1875  ; 
and  £76,452  in  connection  with  joint  boards.  The 
loans  to  jiiint  boards  were  sanctioned  in  respect  of 
systems  of  sewerage  and  sewage  disposal,  the  pro- 
vision of  cemeteries,  waterworks,  the  provision  and 
equipment  of  hospitals,  and  the  purchase  of  land  in 
connection  with  those  objects.  They  are  virtually 
a  charge  upon  the  urban  and  rural  districts  com- 
prised in  the  united  districts  over  which  the  joint 
boards  exercise  jurisdiction,  and  the  payments  in  re- 
spect of  them,  so  far  as  they  are  borne  by  the  rates, 
are  met  out  of  the  same  class  of  rates  as  would  have 
contributed  to  them  if  the  loans  had  been  contracted 
by  the  sanitary  authorities  of  the  constituent  dis- 
tricts for  the  same  objects.  In  addition,  the  Local 
Government  Board  also  sanctioned  the  borrowing 
of  £78,007  by  urban  authorities  and  £122,542  by 
metropolitan  authorities  in  connection  with  the  Baths 
and  Wash-Houses  Acts;  £23,470  by  nrbun  authori- 
ties and  £7,:iOO  by  library  commissioners  in  con- 
nection with  the  Public  Libraries  Acts;  £796,588 
by  urban  authorities  under  the  Electric  Lighting 
Act,  1882;  £73,101  for  the  purposes  of  the  Techni- 
cal Education  Act,  1889 ;  £4,000  by  port  sanitary 
authorities  ;  and  £30,824  by  vestries  and  district 
boards  in  the  metropolis  under  the  Public  Health 
(London)  Act,  1891.  For  purposes  of  water  supply 
the  board  sanctioned  during  the  year  loans  amount- 
ing to  £498,352 ;  and  for  sewerage  and  sewage  dis- 
posal, £1,259,204,  on  the  application  of  urban  and 
rural  sanitary'  authorities.  Joint  boards  received 
sanction  to  borrow  £31,796  forpurposes  of  sewerage 
and  sewage  disposal.  Of  the  amounts  rural  sanitary 
authorities  received  sanction  to  borrow,  it  will  be 
observed  that  the  greater  part  was  in  respect  of 
works  of  sewerage,  sewage  disposal  and  water 
supply  ;  and  in  the  case  of  joint  boards  the  greater 
part  of  the  loans  sanctioned  were  for  works  of 
sewerage,  sewage  di.sposiil  and  for  hospitals.  The 
objects  for  which  urban  authorities  may  borrow 
money,  with  the  consent  of  the  Local  Government 
Board,  are,  of  coarse,  far  more  numerous,  and  among 
the  purposes  for  which  loans  were  sanctioned  during 


the  year  may  be  mentioned  the  constrnction,  widen- 
ing, paving,  flagging,  channelling  and  lighting  of 
streets;  the  erection  of  offices,  public  baths  and 
washhouses,  bridges,  gasworks,  markets,  hospitals 
and  sea  defences ;  the  provision  of  electric  lighting 
apparatus,  pleasure  grounds,  cemeteries,  slaughter- 
houses, steam  rollers,  fire  engines  and  appliances, 
and  town  yards;  scavenging  purposes  and  refuse 
destructor  works.  The  majority  of  our  readers  do 
not  require  to  be  informed  that  it  is  the  pjlicy  of 
the  board  to  insist  upon  full  details  of  the  propose! 
expenditure,  and  by  means  of  local  inquiries  by  their 
engineering  inspectors  to  receive  satisfactory  evi- 
dence that  the  works  are  expedient  and  the  estimates 
not  excessive.  One  of  the  conditions  of  borrowing 
under  the  Sanitary  Acts  and  the  Public  Health  Act, 
1875,  is  that  provision  should  be  made  for  the  repay- 
ment of  each  loan  within  a  prescribed  term,  either 
by  instalments  or  by  means  of  a  sinking  fund.  It 
is  interesting  to  note  that  attempts  are  occasionally 
made,  whether  intentionally  or  not  does  not  appear, 
to  disregard  this  condition,  and  steps  have  to  be 
taken  to  ensure  a  more  strict  compliance  with  the 
requirements  of  the  statutes. 


„  -        „    ^      X  Considerable    interest     has 

^frt        "'■^    been  excited  in  the  minds  of 

Eiectric  Lighting.  membersof  municipal  authori- 
ties during  thepastfew  months 
on  the  subject  of  refuse  destructors  and  electric 
lighting  by  the  achievements  of  the  Shoreditch 
Vestry.  Combined  schemes  of  refuse  destruction 
and  electric  lighting  have  been  alwaj's  allui-ingones 
to  municipal  authorities,  but  it  is  to  be  sincerely 
hoped  that  they  will  not  allow  their  enthusiasm  to 
outrun  their  discretion.  There  can  be  no  doubt  that 
a  project  which  includes  the  complete  destructioa  of 
town  refuse,  with  the  concomitant  advantage  of 
furnishing  heat  to  raise  sufficient  steam  for  electric 
lighting  purposes,  is  a  fasciniling  one  ;  but  therj  is 
little  doubt  that  upon  a  calm  investigation  of  the 
subject  many  of  the  supposed  advantages  dwindle 
away.  If  in  a  combined  scheme  of  this  nature 
municipal  authorities  were  influenced  tirst  of  all 
by  the  desiro  to  cremate  their  town  rubbish,  aud 
were  to  place  the  qaestiou  of  utilising  the  heat  for 
i-aising  steam  in  a  secondary  position,  thoi"0  would 
probably  be  very  little  to  urge  against  tho  project. 
But,  unfortunately,  town  authorities,  and  we  are 
afraid  in  some  cases  their  onginoors,  have  assumed 
that  they  had  a  msans  at  their  dispo.sal  of  obtaining 
electric  light  for  practically  nothing.  It  is  to  bo 
feared,  if  they  do  not  consider  tho  question  with 
extreme  care  and  moJoratioii,  tlioy  in;»y  only  dis- 
cover the  fallacy  after  an  oxpenJituro  of  many 
thousand  pounds.  Ashtoii-under-Lyno,  Pembroke, 
S.vansea,  Huokncy,  Falliain,  Lhiudadno,  Gloucester 
and  Westou-supor-Marc  arj  all  practicilly  entering 
upon  schemes  of  cJiubiued  refuse  destructurs  and 
electric  lighting.     There  is  very  little  doubt  thitiC 
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these  towns  go  on  with  their  combined  schemes  the 
results  may  be  traced  to  the  influence  of  Shoreditch  ; 
but  even  if  the  refuse  destructor  question  is   voted 
by  common  consent  to  be  a  success  at  Shoreditch,  and 
there    is    every  reason   to    suppose   that  they  have 
achieved  more  than  any   other  place  has  ever   done, 
it  must  not  be  forgotten  that  the  conditions  of  refuse 
collection   in   the  parish    of  Shoreditch   differ  very 
materially  from  those  of  many  other  towns.     It  is  a 
well-known  fact   that   in  Shcreditch  the  staple  in- 
dustry   is   cabinet-making,   which    results    in    vast 
quantities  of  shavings  and  small  wood  being  carried 
away  as  refuse,  and  it  cannot  be  denied  that  such 
material  forms  very  good  fuel.     Moreover,  as   there 
is  practically  a  daily  houae-to-hoase  collection,  the 
refuse  very  seldom  reaches  the  depot  in  the  sodden 
condition  that  characterises  the  refuse  of  many  other 
towns.     The  result?,  therefore,  that  may  be  obtained 
in  the  parish  of  Shoreditch  may  have  absolutely  no 
significance  in  towns  where  the  open  midden  .system  is 
used  and  where  only  periodical  collections  are  made. 
That  a  certain   measure  of  success   can  be  obtained 
with  the  use  of  I'ef  use  destructors  for  electric  light- 
ing  purposes  cannot  be  gainsaid,  but  it  is  open  to 
serious    doubt    whether  combined   schemes  of  this 
nature  will   ever  result  in   that  cheapening  which 
municipal   authorities  are  looking  forward  to  with 
considerable  eagerness.     It  must  never  be  forgotten, 
too,  that  there  are  combined  schemes  in  this  country 
which  have  proved  to  be  acknowledged  failures.  The 
most  noteworthy  cases  are  those  of  St.  Pancras  and 
Ealirg,  in  regard  to  which  it  is  admitted  that  prac- 
tically  no    assistance    has  been  obtained  from   the 
cremation   of  rubbish  ;    indeed,    in  tl  e  case  of  St. 
Pancras,  owing  to  the   peculiarity  of  tlje  setting  of 
the    boilers   for    the  purpose    of  utilising    the  heat 
from  the  dust  destructor  cells,  it  is  not  possible  to 
get    the    fullest    benefits    out  of    them,   even  when 
using  coal  alone.     It  is  quite  conceivable,  however, 
that  a  system  of  refuse  destruction  may  be  evolved 
which  will  lend  itself  to  the  economical   production 
of    electric    light,    but    in   the  meantime   we    must 
earnestly  counsel  local  authorities  to  approach  the 
matter  in  a  reasonable  spirit. 

*  *  # 

When  presented  with  the  free- 
1  Mr    (ihriiiTtieftatw    (^q^.  of  the  city  at  Glasgow,  on 
'Payment  Monday,  it  was  only   to   be    e.t- 

of   Municipal        pected    that     Mr.    Chamberlain 
Employees.         shouldspeakof  municipal  matters, 
of  which,  indeed,  he  has   had  a 
quite  lemarkaLle  o.\p(.-rieuce.    It  was  equally  natural 
that  the  recent   election  in   New  York,  resulting  in 
the  triumph   of  "  boss  "  Croker  and  his  Tammany 
faction,  should  lead  Mr.  Chamberlain  to  institute  a 
comparison  between  municipal  administration  in  the 
United  States  and  in  this  country.     Needless  to  say, 
the  comparison  m  as  very  much  in  favour  of  England. 
In  the  latter  country,  as  in  the  United  States,  though 
not    to  the  same  extent,    municipal   olectiors    are 
largely  fought  on  political  lines,  so  Mr.  Chamberlain 
is    rather  inclined   to    conaidei"   that  the    source  of 
weakness  in  municipal  administration  in  the  United 
States  lies  in  the  system   in  force   and  in  the  public 
opinion  which  tolerates  that  system.     He  believes 
that  the  success  achieved    in  this  country  and  the 
corresponding  failure   in  America  is  largely  due  to 
the   different  methods  adopted    in  connection  with 
oflBciiilp,  and  in   this  matter  Mr.  Chamberlain  is  un- 
questionably 1  ight.     How  can  purity  of  administrii- 
tioD,  or  continuity  of  v\  ork,  be  expected  when  officials 
are  changed  with  each  election  ?     It  was  remarked 
that  if  ever  wo  are  so  foolish  as  to  abandon  the 
business-like  ;ind  honoorablo   system  on    which  ocr 
public  v^ork  is  conducted  wo  must  fall  as  low  as  our 
cousins,  unfortunately,  have  done.     In  this   connec- 
tion Mr.  Chamberlain  took  occasion  to  point  to  what 
might  become  a  soi  ious  danger — a  tendtiicy  to  nndei'- 
pay    the   higher  (;flicials    and    pay   nioio   than  the 
market  rate  to  employees  of  a  lower  statue.     No  one 
advocates    that    we   should  create  a   privileged    or 
pamportd  class,  but  to  underpay  the  ofliclals  on  whom 


the  [responsibility  of  administration  chiefly  rests  is 
the  surestway  toopenthe  door  to  the  evils  we  so  much 
deplore  in  the  case  of  the  United  States.  The  first 
and  most  inevitable  result  would  be  to  repel  the 
ablest  and  most  honourable  men  from  municipal  official 
life,  and  it  is  to  be  hoped  that  those  local  authoritios 
in  this  country  who  seem  disposed  thus  to  go  upon 
the  down  ward  grade  will  see  in  time  the  error  of  their 
ways.  The  following  passage  from  the  Colonial 
Secretary's  speech  is  worth  quoting: — 

When  corporations  undertake  snch  business  as  is  now  con- 
ducted by  the  great  municipalities  of  England  and  Scotland, 
their  higher  officials,  the  men  who  are  entrusted  with  the 
management  of  departments  and  with  the  control  of  great 
manufacturing  concerns,  or  with  a  complicated  system  of 
finance,  must  be  men  of  special  capacity,  special  ability,  or 
else  there  will  be  indifferent  administration  and  great  waste 
of  public  money.  You  must  have,  and  you  can  afford  to 
have,  the  very  best  men  in  their  respective  capacities.  But 
if  you  are  to  have  such  men,  three  things  are  necessary  :  in 
the  first  place,  I  hey  must  be  irremovable  except  for  some 
proven  offence;  in  the  next  place,  they  must  be  selected 
originally  for  their  merits,  absolutely  without  regard  to  their 
political  opinions  ;  and,  in  the  third  place,  they  must  be  paid 
the  market  price  for  their  services.  /'^ytt/Ltt/.^yrfv  •»'V*»tf  L.« 
*  *  C        *  '  f 

As  a  good  deal  of  mental  exercise 
Municipal       jg   called    out    in   connection    with 
Act  transactions  under  the  Municipal  Cor- 

1882.  porations  Act,  1882,  it  may  be  well 

to  call  attention  to  what  is  said  on 
the  subject  in  the  annual  report  of  the  Local  Gov- 
ernment Board.     The  applications  Hre  made  in  pur- 
suance of  sec.  72  of  the  Local  Government  Act,  1888, 
and  during  tl  e  year  ended   31st  March  they   were 
fairly  nurnerou°.  The  ti'ansactions  comprised,  among 
other  things,  sales  and  leases  of  corporate  property, 
exchanges  and  purchases  of  land,  disposal  of  land  by 
appropriations  or  otherwise,  the  application  or  invest- 
ment of  money  arising  from  the  sale  of  land,  the 
appropriation  of  the  proceeds  of  the  transfer  of  Gov- 
ernment stock  or  annuities,  and  the  raising  of  monty 
on  loan.     The  loans,  together  with  those  under  the 
Lunacy  Act,  1890,  amounted  to  £139,963,  and  were 
to  be  applied  chiefly  to  the  pi'ovision  and  improve- 
ment of  municipal    buildings,   police    stations    and 
lunatic   asylums.      The    period   during  which    the 
power  conferred  could   be  acted  upon  was  usually 
limited  to  three  years.     In  a  few  cases  approval  was 
given  to   the   appropriation    of  corporate  land    for 
various  purposes  of  the  Public  Health  and  other 
Acts,  such  as  the  disposal  of  sewage  and  the  provi- 
sion of  a  site  for  a  technical  school.    More  numerous, 
however,    wore   the    instruments    approving   of   the 
application  of  the  proceeds  of  the  sale  of  corporate 
land  or  stock  to  meet  some  immediate  outlay  for 
such  purposes  as  the  provision  of  municipal  offices 
and  storeyards,  the  execution  of  works  of  street  im- 
provement and  watvr  supply,  and  the  vepajment  of 
debt.     To   provide   against  any  diminution  of   the 
municipal  iuheiitance,  it  is  the  practice  of  the  Local 
Government  I^oard,  except  in  cases  where  there  is 
statutory  authority  for  a  different  course,  to  require 
the  sum  advanced   to   be   repaid    within    a    certain 
number  of  yep.r.»,  with   interest,  from   the   fund  or 
rate   on  which  the  expense  would   otherwise    have 
fallen.     The   sums    thus   repaid,   as  well   as   other 
capital  amounts  pa}  able  to  corporations  in  respect 
of  the  sale  of  land  or  similar  transactions,  are  usually 
required    by   the    terms  of  the    Local  Government 
Board's  instruments  to  be  invested  in  Government 
securities. 

*  m  * 

Our    leaders    aie    aware 
The  Surveyor  and        that  it  has  always  been  our 
"""'"EnSr'°""*'    ^^^    '°   recognise    that,    in 
In  the  Colonies  order  to  draw  useful  \<  ssons 

and  and   obtain    useful  informa- 

the  United  States.  tion  in  connection  with  mu- 
nicipal engineering  matters, 
it  is  neither  necessary  nor  desirable  to  confine  our- 
selves to  the  limits  of  the  United  Kingdom.  From 
time  to  time,  as  opportunity  presents  itself,  we  draw 
attention   to    interesting  c^uestions   of   professioi  al 
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practice  and  experience  which  arise  in  our  great 
colonics,  the  United  States  and  elsewhere.  This 
policy  we  are  more  likely  to  develop  than  discontinue 
in  the  fatare,  especially  as  the  spirit  wliioh  is  at 
present  abroad  is  distinctly  in  favour  of  omphasising- 
points  of  union  between  England  and  her  colonies 
rather  than  factors  which  may  seem  to  tend  in  an 
opposite  direction.  The  innnicipal  engineers  of 
most  of  the  large  colonial  cities  are  members  of  the 
Incorporated  Association  of  Afunicipal  and  Connty 
Engineers,  and  the  spirit  in  which  they  are  regarded 
by  their  professional  brethren  at  home  has  been  re- 
cently exemplilied  in  the  cases  of  the  municipal  en- 
gineers of  Sydney  and  Johannesburg.  Not  that  we 
claim  the  latter  as  a  colonial  city,  but  we  feel  justi- 
fied in  citing  it  because  the  dominant  population  is 
English.  Appreciation,  however,  is  not  confined  to 
one  side,  for  we  have  qnite  recently  received  very 
gratifying  testimony  of  the  interest  taken  by  colonial 
and  other  municipal  engineers  in  professional  work 
in  England.  Mr.  J.  W.  Bradley,  borough  engineer 
of  Wolverhampton,  on  his  return  from  a  visit  to 
America  when  the  British  Association  met  at 
Toronto,  wrote  to  us  as  follows  :  '"  May  I  compliment 
you  on  the  fact,  j-ecently  noticed  by  me  when  calling 
upon  several  of  the  principal  city  engineers  in 
Canada  and  the  United  States,  that  almost  without 
exception    f   found    the   last   copy  of  your  paper  on 

their  tables." 

*  *  It 

A  person  has  before  now  been 
Current  sentenced  in  this  country  for  the 
be  Stolen?  theft  of  electric  current,  but  in 
Germany  the  matter  seems  to  cause 
some  trouble.  The  difficulty  is  one  of  doficitiou,  the 
Supreme  Court  of  Germanj'  having  once  decided 
that  an  electric  current  could  not  be  stolen,  on  the 
ground  that  a  felony  can  onlj'  be  committed  in  re- 
spect of  a  "thing"  (res  in  Roman  law),  and  that 
an  electric  current  is  not  "  a  thing."  The  Criminal 
Court  of  Nurnberg,  however,  have  just  had  to  deal 
with  another  case  of  the  kind,  and,  instead  of  fol- 
lowing the  judgment  of  the  Supreme  Court,  it  has 
declared  that  the  electric  current  is  a  movable  thing 
because  it  is  the  product  of  the  work  of  those  who 
possess  the  electric  centre  ;  that  it  is  movable  be- 
cause it  can  be  conducted  to  any  desired  point,  and 
is  "  a  thing  "  because  it  can  be  controlled  by  those 
conducting  it  to  the  exclusion  of  other  persons.  It 
seeras  that  in  Germany  every  Court  decides  accord- 
ing to  its  own  judgment,  and  the  Supreme  Court  is 
a  final  court  of  appeal  only  for  individual  cases. 
That  is  to  say,  its  decisions  are  not  of  general  appli- 
cation and  it  has  to  i;o  over  the  same  ground  when 
appeals  are  raised  in  similar  cases.  As  an  appeal 
will  probably  be  mndo  in  the  Niirnberg  case,  the 
Supreme  Court  will  once  more  have  to  lay  down  its 
conception  of  the  law  as  to  whether  an  electric 
current  is  or  is  not  "  a  thing,"  and  can  be  stolen. 


By  sec.  69  of  the  Local  Govern- 
"u)"^  ment  Act,  IS88,  county  councils 

County  Councils.  "™.  empowered  to  borrow  for 
various  purposes  subject  to  the 
consent  of  the  Local  Government  Board,  and  any 
sums  80  borrowed  are  required  to  be  repaid  within 
such  period,  not  exceeding  thirty  years,  nn  the  connty 
council,  with,  as  before,  the  cousent  of  the  Local 
Government  Board,  maj'  determine.  It  is  interest- 
ing to  note,  from  the  annual  report  of  the  depart- 
ment, that  during  the  year  ended  March  .ilat  sanc- 
tion had  been  given  under  the  section  mentioned  to 
the  borrowing  by  county  councils  in  seventy-three 
cases  of  sums  amounting  in  all  to  £'I'25,879,  in- 
cluding loans  sanctioned  to  the  Middlesex  and 
Surrey  County  Councils  for  purposes  of  technical 
instruction.  Nearly  the  whole  of  the  amount,  how- 
ever, was  required  for  the  provision  and  improve- 
ment of  lauatic  asylums  and  police  stations,  or  for 
other  purposes  connected  with  anch  buildings,  for 
main  ruad  im|)roveinents,  and   for  the  erection  and 


alteration  of  bridges.  The  periods  allowed  for  the 
repayment  of  the  loans  varied  from  ten  to  thirty 
years.  In  the  form  of  an  appendix  to  the  annual 
report  there  is  an  interesting  tabular  stntement 
containing  particulars  as  to  these  loans,  the  purposes 
for  which  the}'  were  authorised  to  be  raised,  and  the 
number  of  year.=i  within  chilli  they  are  to  be  rnnaid. 


It  has  .sometimes  been  said  that 
Cyclists  more  effective  pre:;antions  awair.st  rail- 
HedRS  way  accidents  would  be  taken  if  only 
Clippings.  ^  railway  director  or  a  bishop  hap- 
pened to  bo  killed.  We  have  not 
heard  of  such  a  calamity,  though  we  have  heard  of 
a  director  losing  his  luggage  on  his  own  line.  But 
here  is  the  object  of  oui'  remark.  A  long-standing 
grievance  with  cyclists,  the  leaving  of  hedge  clip- 
pings upon  highways,  now  stands  a  chance  of  being 
remedied — becau.se  a  connty  councillor  has  had  his 
tyre  punctured.  A  member  of  the  Denbicrhshiro 
Count}-  Council  has  apparently  stirred  that  body  by 
his  talc  of  woe.  He  was  riding  to  &  meeting  of  tho 
council  when  a  thorn  caused  the  momentous  acci- 
dent. Thereupon  he  had  to  walk  4  miles,  and  ar- 
rived two  hours  late.  But  the  indignant  council 
have  decided  in  favour  of  the  infliction  of  a 
penalty  of  £5  upon  those  who  cut  hedges  by  the 
side  of  any  road  in  the  county  svithout  seeing  that 
thorns  and  other  cuttings  are  carried  away  the  same 
day  as  the  hedges  are  cut.  This  is  the  first  time  an 
administrative  body  has  taken  action  in  the  matter, 
and  if  other  bodies  follow  suit  cyclists  will  bo  con- 
soled fcr  a  previous  tendency  to  .scoff  at  this  par- 
'    ticular  grievance. 


The  total  number  of  notified 
a^nd  '^"^'^s    ^^  :^Iaidst«ne  announced 

Other  Outbreaks.  "P  *»  yesterday  morning  was 
l,S'2i,  and  judging  from  the 
decrease  in  the  number  of  fresh  notifications  it  may 
reasonably  be  hoped  that  the  epidemic  is  practically 
at  an  end.  The  outbreak  at  Clifton  seems  to  have 
been  completely  checked.  In  this  case,  however, 
there  seeras  to  be  no  (piestion  of  a  tainted  water 
supply,  contaminated  milk  having  been  clearly 
proved,  according  to  the  medical  oflScer  of  health,  to 
be  the  actual  and  only  cause.  At  King's  Lynn, 
also,  the  trouble  seems  to  be  practically  at  an  end. 
A  special  commissioner  of  Tlic  Laucet  has  been  in- 
vestigating tho  circumstances  at  Lynn,  and  the  first 
instalment  of  his  report  appears  in  the  last  issue  of 
that  anthoritive  organ.  It  should  form  a  useful 
corrective  to  some  irresponsible  and  even  malicious 
statements  which  have  been  put  in  circulation.  Next 
1    week,  however,  we  shall  refer  to  the  matter  at  greater 

length. 

•  •  • 

Philadelphia  has  the  distinction  of 

*" Mlfnlcipar  "o^'""  ''"^  °"®  g'"^"*  "'3" '°  *''«  United 
Problems.  States  in  which  the  gas  supply  is 
municipalised.  Unfortunately,  like 
so  many  other  municipal  undertakings  over  there, 
it  IS  run  on  a  political  rather  than  a  business  basis, 
and  complaints  are  made  that  the  works  are  not 
well  managed  nor  tho  plant  up  to  modern  require- 
ments. Instead  of  acting  on  the  exhortation  of  their 
best  friende,  such  as  The  American  lu>vicwof  Bcviewf, 
from  which  our  information  is  derived,  to  make  tho 
gasworks  a  model  municipal  department,  like  tho 
street  cleaning  of  New  York,  the  municipality  pro- 
pose to  give  n  long  lease  to  a  private  com|iany.  This 
looks  like  a  confession  of  incompetence  and  worse, 
but  as  opposition  is  being  organisod  by  prominent 
citizens  the  project  may  be  defeated.  It  also  np- 
poars  that  improvements  are  much  needed  in  con- 
nection with  the  water  supply,  which  is  described  aa 
very  inadequate,  sewers,  street  paving,  lire  and 
police  stations,  Ac,  and  the  piwision  of  a  new  art 
giillery  and  other  public  buildings  is  also  recom- 
mended, [t  is  to  he  hoped  the  agitation  will  bo 
successful. 
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Comparative  Reports  of  General  Practice. 

XVIII.-WORKMEN'S  WAGES,  etc.  :  NEWPORT  (MON.)  REPORT. 


Some  time  ago  Mr.  E,.  H.  Haynes,  borough  engineer  of 
Newport  (Mon.),  obtained  returns  from  a  number  of  towns 
■with  regard  to  workmen's  wages,  hours  of  labour,  holidays, 
sick  pay  and  other  matters.  These  details  we  hare  reduced 
from  the  tabular  form,  and  now  present  for  the  benefit  of  our 
many  readers,  to  whom  they  would  not  have  been  otherwise 
accessible,  but  to  whom  they  must  be  of  considerable  valne. 
The  different  classes  of  workmen  with  regard  to  whom  in- 
formation was  sought  were:  Road  foremen  (working),  road- 
men, steam  roller  drivers,  steam  roller  flagmen,  storekeepers, 
masons,  paviors,  masons'  labourers,  painters,  sewermen,  fore- 
men scavengers,  scavengers  or  sweepers,  carters,  stablemen, 
and  in  connection  with  the  waterworks  department — smiths, 
main  layers,  service  layers  and  labourers.  For  the  purjjose 
of  comjjarison  the  whole  of  the  wages  have  been  reduced  to 
a  common  standard  rate  per  hour. 

B.4RR0W-IN-FURNESS. 

Population,  54,000.  The  rates  of  pay,  given  both  per  hour 
and  per  week,  are:  Eoad  foreman,  6jd.,  SOs.;  roadmen,  Sd. 
and  5Jd.,  223.  6d.  to  24s.;  steam  roller  drivers,  6d.,  27s.; 
steam  roller  flagmen,  5d.,  22s.  6d.;  storekeeper,  9Jd.,  42s., 
with  house,  coal  and  gas ;  masons,  7Jd.,  34s.  6d.;  paviors,  7Jd. 
and  8d.,  34s.  6d.  to  36s.;  masons'  labourers,  5d.  and  .^^d., 
22s.  6d.  to  24s.;  painters,  ojd.,  24s.;  sewermen,  5d.  and  6d., 
22s.  6d.  to  27s.;  foreman  scavenger,  6d.,  27s.;  scavengers  or 
sweepers,  Sjd.  and  i^d.,  15s.  to  19s.;  carters,  -^jd.,  24s.; 
stablemen,  2Ss.  In  the  waterworks  department  no  smiths 
seem  to  be  employed,  no  particulars  being  forthcoming.  The 
rates  in  the  other  cases  are:  Main  layers,  7d.,  333.;  service 
layers,  6d.,  27s.;  and  labourers,  5\d.,  24s.  In  all  cases  there 
is  a  fifty -four  hours'  week,  with  the  exception  of  the  employees 
of  the  waterworks  department,  who  work  an  honr  more,  and 
the  stablemen,  who  are  returned  simply  as  working  seven  days. 
The  holidays  allowed  are  Christmas  and  Good  Friday.  There 
is  no  sick  pay,  but  the  men  have  a  sick  club,  to  which  they 
pay  6d.  per  week,  and  in  case  of  sickness  receive  12s.  per 
week  for  sixteen  weeks  and  6s.  per  week  after  for  eight 
months.  When  a  husband  dies  £10  is  paid,  and  £5  in  the  caso 
of  a  wife. 

BATH. 

Population,  51,844.  The  rates  of  pay  are  :  Road  foreman, 
9iid.  and  4id.,  453.  and  20s. ;  ro.admen,  4d.,  18s.  lOd.;  steam 
I'oller  drivers,  7d.,  32s.  6d.;  steam  roller  flagmen,  4d.,  18s.  lOd.; 
storekeeper,  4id.,  21s. ;  masons,  6Jd.,  30s.  7d. ;  paviors,  6i., 
SOs.  7d.;  masons'  labourers,  4d.,  18s.  lOd. ;  painters,  6d., 
28s.  3d. ;  sewermen,  7d.  and  41d.,  33s.  and  21s.  2d. ;  foreman 
scavenger,  7d.,  6d.  and  5d..  35s.,  SOs.  and  25s.;  scavengers  or 
sweepers,  3Jd.,  3-\d.  and  3d.,  I7s.  6d.,  16s.  6d.  and  15s.;  carters, 
3id.,  18r.;  stablemen  (street  orderly  boys),  lid.,  6s.  Smiths 
in  the  waterworks  department  receive  7Jd.,  31s.;  main  layers, 
6d.,  25s.;  and  labourers,  4id.,  ISs.  6d.  There  are  no  service 
layers,  the  services  being  laid  by  consumers.  The  foreman 
scavenger  works  fifty-nine  hours  per  week  ;  the  scavengers 
and  sweepers  (taken  in  the  order  given  above)  sixty-two, 
fifty-eight  and  fifty-nine;  the  carters  work  sixty-two ;  the 
st.Tblemen  forty-eight;  and  the  smiths,  main  layers  and 
labourers  in  the  waterworks  department  fifty  hours.  The 
hours  of  the  remaining  employees  are  fifty-six  and  a  half  per 
week.  No  regular  holidays  are  given,  only  the  usual  bank 
holidays  being  allowed.  Thei-e  is  a  sick  club,  to  which  the 
ixuthority  annually  contribute  £20.  The  water  department 
have  no  interest  in  the  club ;  the  other  employees  receive 
fall  pay  for  illness  during  a  reasonable  time. 

EIKMINGHAM. 

Population,  505,772.  Wages  are  paid  as  follows :  Eoad 
foreman,  6vd.,  28s.:  roadmen,  4Jd.  and  5d..  20s.  to  23s.;  steam 
roller  drivers,  7d.,  32s.;  steam  roller  flagmen,  5d.,  22s.;  store- 
keeper, 7d.  and  lid.,  31s.  to  50s.;  masons,  7d.,  31s.;  paviors. 
Old.,  SOs. ;  masons'  labourers,  5d.  and  5^d.,  229.  and  24s.; 
sewermen,  6d.  and  64d.,22s.  to  28s.;  foreman  scavenger,  5.',d., 
24s.;  scavengers  or  sweepers,  4Jd.  and  45d.,  20s.  to  21s.; 
carters,  S-Jd.  and  4jd.,  223.  to  24s.;  stablemen,  3Jd.  and  5d., 
22s.  to  SOs.  In  the  waterworks  department  smiths  receive 
7d.  and  7Jd.,  the  average  wage  being  about  S3s.  to  348.;  main 
layers  receive  5:f d.  and  7d.,  24s.  to  SSs. ;  service  layers,  5id., 
24s.;  labourers,  42d.  and  5d.,  21s.  to  22b.  6d.  The  majority 
of  the  men  work  fifty-four  hours  per  week;  the  sewermen 
work  forty-five  hours,  carters  fifty-nine  and  a  half,  stable- 
men about  seventy  (Sundays  included),  and  those  in  the 
waterworks  department  fifty-five  and  a  half.  The  usual  bank 
holidays  are  recognised.  A  payment  of  2d.  per  week  is  made 
by  the  members  of  the  waterworks  department  sick  club, 
and  after  twenty  years'  service,  if  unable  to  work,  the  corpo- 
ration allow  each  man  7s.  per  week,  after  thirty  years'  ser- 
vice, 83.  6d.  per  week,  after  forty  years'  service  lOs.  per  week. 

BLACKBtJKN. 

Population,  131,330.  The  rates  of  pay  are  as  follows :  Road 
foreman,  6d.,  24s. ;  roadmen,  5d.,  20s.  5d. ;  steam  roller 
drivers,  7id.,  30s.;  steam  roller  flagmen,  5d.,  20s.  5d.;  store- 
keeper, lid.,  453.;  masons,  8:5d.,  353.  9d. ;  paviors,  7:|d., 
298.  7d. ;  masons'  labourers,  5d.,  20s.  5d. ;  painters,  8d., 
323.  8d. ;  sewermen,  5d.,  20s.  5d.;  foreman  scavenger,  6id., 
26s.;  scavengers  or  sweepers,  Sid.,   14s.;  carters,  SJd.,  23s. 


All  the  men  work  forty-nine  hours  per  week.  The  whole  staff 
have  the  usual  holidays  ;  the  road  foreman,  the  steam  roller 
dinvers  and  sewermen  ai'e  given  one  week's  holiday,  and  the 
storekeeper  two  weeks. 

BOOTLE. 

Population,  52,000.  The  rates  of  pay  are  :  Road  foreman. 
Is.  0,(d.,  53s. ;  roadmen,  5id.,  24s. ;  steam  roller  drivers,  8d., 
353. ;  steam  roller  flagmen,  5Jd.,  25s. ;  storekeeper,  6d.,  26s. ; 
masons,  9d.,  35s.  7id. ;  paviors,  8d-,  34s.  6d.  to  85s. ;  masons' 
labourers,  5id.  and  5id.,  24s.  to  25s. ;  sewermen,  6:^d.  and 
6id.,  27s.  to  28s. ;  foreman  scavenger,  7^d.,  329. ;  scavengers 
or  sweepers,  4d.  and  5Jd.,  18s.  to  25s.  All  work  fifty-two 
hours  per  week.  None  receive  holidays  except  the  road  fore- 
man and  the  foreman  scavenger,  who  are  each  allowed  two 
weeks.  With  the  exception  of  the  roadmen,  scavengers  and 
sweepers,  all  are  entitled  to  sick  pay. 

BRADFORD. 

Wages  are  given  as  follows  :  Road  foremau,  8Jd.,  35s.;  road- 
men, 5d.,  21s. ;  steam  roller  drivers,  8id.,  35s. ;  steam  roller 
flagmen,  3d.,  12s.;  storekeeper,  7fd.,  323.;  masons,  8Jd.,35s.; 
paviors,  7id.,  SOs. ;  masons'  laboui-ers,  6d.,  24s.  9d. ;  painters, 
7id.,  31s.;  sewermen,  o.i-d.,  233.;  foreman  scavenger,  5id., 
23s. ;  scavengers  or  sweepers,  5d.,  20s. ;  carters,  4:^d.,  21s. ; 
stablemen,  4id.,  233.  In  the  waterworks  department  smiths 
are  paid  SJd.,  27s. ;  main  layers,  4|d.,  24s. ;  service  layers, 
4Jd.,  24s.;  labourers,  4Jd.,  22s.  Christmas  day  and  Good 
Friday  are  given  as  holidays.  The  road  foreman  and  store- 
keeper are  allowed  sick  pay  under  certain  circumstances,  but 
the  others  receive  none.  The  workmen  themselves  manage  a 
sick  club. 

BRISTOL. 

Population,  232,242.  The  rates  of  pay  are  :  iload  foreman, 
5:id.,  22s.;  roadmen,  5d.,  21s.;  steam  roller  drivers,  6d.  and 
7d.,  26s.  to  30s.;  steam  roller  flagmen,  5d.,  21s.;  storekeeper, 
5;-d.,  2Ss.;  masons,  7i;d.,  33s.;  paviors,  7td.,  SSs.;  masons' 
labourers,  5d.,  21s.;  painters,  5^d.  and  8d.,  24s.  to  34s.;  sewer- 
men, 7d.,  23s.;  foreman  scavenger,  6d.,  25s.;  scavengers  or 
sweepers,  4Jd.  and  5d.,  20s.  to  21s.;  carters,  21s.  to  24s.; 
stablemen,  4-5-d.  and  4Jd.,  21s.  (day)  and  24s.  (night).  Usual 
bank  holidays.  Pay  is  given  for  the  first  three  months  of  ill- 
ness :  half  pay  first  month,  one-third  pay  second  month,  and 
one-sixth  pay  third  month, 

BURTOX-ON-TRENT. 

Rates  of  pay  are  as  follows :  Roadmen,  4d.,  18s.;  steam 
roller  drivers,  7id.,  32s.;  steam  roller  flagmen,  4d.,  ISs.; 
paviors,  8d.,  3."s.  8d.;  masons'  labourers,  44-d.,  19s.;  painters, 
7d.,  31s.  2Jd.;  sewermen,  4Jd.,  20s.;  carters,  4Jd..  21s.;  stable- 
men, 4d.,  22s.  The  men.  with  the  exception  of  the  stablemen, 
work  fifty-three  and  a  half  hours  per  week.  The  latter  work 
about  sixty-five  hours.  -VU  bank  holidays  are  given ;  the 
carters  and  stablemen  receive  an  extra  day  per  yeaj\ 

CARDIFF. 

Population,  170,063.  Pay  is  given  as  follows  :  Road  fore- 
m.in,  6d.,  27s.;  roadmen,  5d.  and  5id.,  22s.  to  24s.;  steam 
roller  drivers,  6.Vd.,  30s.;  steam  roller  flagmen,  2id.,  129.; 
storekeeper,  5;',d.,  24s.;  masons,  Sid.,  SSs.  3d.;  paviors'  work  is 
carried  out  by  masons;  masons'  labourers,  5d.  and  5:ld.,  22s. 
to  24s.;  painters,  7id.,  SSs.  9d.;  sewermen,  6id.  and  8d.,  28s. 
to  S5s.;  foreman  scavenger,  5  jd.,  24s.;  scavengers  or  sweepers, 
4,Vd.  and  5d.,  20s.  to  23s.;  carters,  5d.  and  5id.,  229.  to  25s.; 
stablemen,  5.id.,  25s.  No  smiths  are  employed  in  the  water- 
works department;  main  layers  are  paid  6:(d.  and  7;'d.,  28s. 
to  33s.;  service  laying  is  done  by  contract;  labourei-s,  5d.  and 
5id.,  22s.  to  25s.  All  work  fifty-four  hoars  per  week ;  only 
the  steam  roller  drivers  and  sewermen  receive  the  usual  bank 
holidays.  Tho  men  have  a  sick  club,  which  is  self-supporting. 

CHF.LTENHAM. 

Population,  47,514.  The  rates  of  wages  are  :  Road  foremen, 
Ofd.,  24s.;  roadmen,  41d.,  ISs.;  steam  roller  drivers.  Gd.,  ;i6s.; 
steam  roller  flagmen,  4Jd.,  18s.;  storekeeper,  4d.,  17s.;  masons, 
6:',d.,  27s.;  pavioi-9,  6^(\.,  27s.;  masons'  labourers,  4Jd.  and  5d., 
18s.  to  21s.;  painters,  4Jd.,  18s.;  sewermen,  4Jd.,  208.;  fore- 
man scavenger,  5  jd.,  24s.;  scavengers  or  sweepers,  S.kl.  and 
3Jd.,  15s.  to  16s.;  carters,  4d.,  18s.;  stablemen,  4d.  and  4Jd., 
ISs.  to  229.  No  smiths  are  employed  in  the  waterworks  de- 
p.artment;  main  layers  are  paid  5d.,  24s.;  there  are  no  service 
liiyers  ;  labourer.^  receive  4;d.,  18s.  All  work  fifty-one  hours 
per  week  with  the  exception  of  carters  and  stahlemen : 
the  hours  of  these  men  are  fifty-six.  The  usual  bank  holi- 
days are  allowed,  with  the  addition  of  a  day  for  the  annual 
outing,  the  expenses  of  which  are  borne  by  the  corporation. 
Tn  the  event  of  an  employee  meeting  with  an  accident  half 
pay  is  given. 

CHESTER. 

Population,  37,000.  Wages  are  as  follows  :  Road  foremau, 
6d..  27s.;  roadmen,  4'id.  and  5id.,  21s.  7d.  to  233.  lOd.;  steam 
roller  drivers,  6Jd.,  30s.;  steam  roller  flagmen,  4vd.  and  5id., 
21s.  7d.  to  238.  lOd.;  storekeeper,  7Jd.,  27s.;  masons,  8id., 
SSs.  7d.;  pa^nors,  7Jd.,  SSs.  2d.;  masons'  labourers,  4Jd.  and 
5\d.,  21s.  7d.  to  2Ss.  lOd.;  painters,  65d.,  29s.  6d. ;  sewermen, 
5id.,  258.;  foreman  scavenger,  9id.,  42s.  (superintendent)  ; 
scavengers  or  sweepej-s,  45d..  2l3.  7d.;  carters,  Is., 'tSs.  (hired). 
There  are  no  stablemen.     The  waterworks   are  in  the   hands 
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of  a  private  company.  All  employees,  with  the  e.xception  of 
the  storekeeper  anJ  carters,  work  fifty-four  and  a  half  hoars 
weekly;  the  aforesaid  work  forty-three  to  foriy-eight  and  forty- 
eight  hours  per  week  respectively.  The  storekeeper  is  granted 
a  few  days  holiday  yearly  ;  the  others  have  one  day  and  are 
allowed  a  railway  fare.  Half  pay  ia  given  for  a  time'  in  the 
case  of  accidents  (insured). 

COVESTKV. 
Population,  60,000.  The  rates  of  wages  are  :  Road  foreman, 
6id.  and  ojd.,  303.  and  27s.;  roadmen,  4.1d.,  22s.;  steam  roller 
drivers,  S^d.,  25s.;  steam  roller  Hai^men,  4Sd.,  22s.;  paviors, 
■  ojd.,  27s.;  sewermen,  od,,  24s.;  foreman  scavenRer,  ■Hd.,  21s.; 
scavengers  (mostly  old  men  who  have  been  employed  as 
labourers).  2.\d.  and  3;d.,  12s.  to  188.  6d.;  carters,  4.5d.,  22s.; 
stablemen,  4id.,  21s.  Only  main  layers  and  labourers  appear 
to  be  engaged  in  the  waterworks  department.  Their  rates 
of  wages  are :  Main  layers,  Hid.,  25s.;  laboorers,  41d.,  22s. 
The  men  all  work  fifty-seven  and  a  half  hours  weekly ;  Christ- 
mas day  is  allowed  as  a  holiday.  A  sick  club  is  in  operation. 
It  might  be  mentioned  that  the  men  are  agitating  for  in- 
creased pay. 

DEVOXPORT. 
Population,  55,000.  Wages  are  given  as  follows :  Road 
foremen,  9d.,  42b.;  roadmen,  4id.,  19s.;  steam  roller  drivers, 
7d.,  32s.;  steam  roller  flagmen,  4d.,  18s.;  storekcepei-,  Od.; 
27s.;  masons,  6d.,  27s.j  paviors,  aid.,  24s.;  masons'  labourers, 
4;Vd.,  IQs.;  sewermen,  5d.,  228.;  foreman  scavenger,  5:ld.,  24s.; 
scavengers  or  sweepers,  3d.  and  4id.,  14s.  to  19s.  Carting  and 
stable  work  is  done  by  contract.  A  private  company  own  the 
waterworks.  The  usual  bank  holidays  are  given.  When 
suffering  from  illness  the  men  are  allowed  two-thirds  of  their 
pay  for  the  first  month  of  absence.  After  the  e.\piration  of 
that  period  a  report  is  made  on  the  case. 

KXKTEK. 

Population,  38,000.  The  following  rates  of  pay  are  given : 
Roadforeman,  IIM.,  £2  10s.  and  house  ;  roadmen,  4d.  and4id., 
17s.  4d.  to  19s.  6d.;  steam  roller  drivers,  BJd.,  308.;  steam 
roller  flagmen,  4d.,  17b.  4d.;  masons,  7d.  and  7.W1.,  303.  4d.  to 
32s.  6d.;  paviors,  5d.  and  6d.,  21s.  8d.  to  26s.;  masons'  labourers, 
4id.  198. 6d.;  painters,  6d.  and  (iM.  26s.  to28s.  2d.;  sewermen, 
ad.,  2l6.  8d.;  foreman  scavenger,  5d.,  21s.  and  house  ; 
scavengers  or  sweepers,  4id.  and  5d.,  19s.  to  2l8.;  carters, 
4id.  and  5d.,  19s.  to  21s.  Smiths  employed  by  the  water- 
works department  receive  5id.,24s.;  main  layers,  5d.,  21s.  8d.; 
labourers,  41d.,  19s.  6d.  All  work  fifty-two  hours  weekly. 
Only  the  carters  and  stablemen  receive  holidays  (three  days). 
GLOCCESTEE. 

Popnlatiou,  42,000.  The  rates  of  wages  are  as  follows  : 
Road  foremim,  5d.,  22s.  3id.,  roadmen,  4id.,  20s.  Id  ;  steam 
roller  drivers,  6d.,  26s.  9d.;  steam  roller  flagmen,  4Jd.,  20s.  Id.; 
storekeeper,  5id.,  25s.;  masons,  7d.,  3l8.  3d.;  paviors,  6id., 
293.;  masons'  labourers,  4Jd.,  20s.  Id.;  painters,  7d.,  31s.  3d.; 
sewermen,  4\d.  and  5Jd.,  20s.  Id.  to  24s.  6d.;  foreman 
scavenger,  4Jd.  and  5d.,  19s.  6d.  to  22s.  3;d,;  scavengers 
or  sweepers,  4d.  and  4id.,  18s.  to  20s.  Id.;  carters,  4|d.,  21s.; 
stablemen,  od.,  22s.  In  the  waterworks  department  smiths 
receive  6d.,  268. 9d.;  main  layers,  ojd.,  25s.  8d.;  service  layers, 
7;d.,  34s.;  labourers,  4id.,  21s.  The  hours  of  working  for 
the  whole  of  the  employees  are  fifty-three  and  a  half.  Xothing 
is  said  in  regard  to  holidays.  In  cases  of  accidents,  or  where 
the  employee  may  have  been  long  nnder  the  corporation, 
sick  pay  is  given.  The  allowance  is  made  for  a  period  in 
accordance  with  the  merits  of  the  case.  Most  of  the  men, 
however,  belong  to  friendly  societies. 
GRfMSBY. 

Population,  60,000.  Rates  of  pay  are  :  Road  foreman,  8d., 
353.;  roadmen,  4id.  and  5id. ,21s.  to  24s.;  steam  roller  drivers, 
6id.,  30s.;  steam  roller  flagmen,  4id.,  19s.;  masons,  7d.,  31s.; 
paviors,  7d.,  31s.;  masons'  labonrers,  S^d.,  24s.;  painters,  9d., 
40s.  6d.;  sewermen,  S^d.,  24s.;  scavengei's,  3Jd.  and  4id.,  16s. 
to  21s.  Carter  engaged,  together  mth  horse  and  cart,  at 
lOd.  per  hotu-.  Smith,  carpenter  and  wheelwright,  6td.,  30s. 
The  waterworks  are  not  under  the  contix)!  of  the  corporation. 
Christmas  day  and  Good  Friday  ai'c  recognised  as  holidays. 
Xo  sick  pay  is  given.    The  men  work  fifty-four  hours  per  week. 

HANLtV. 

Population,  6,000.  The  following  rates  of  i)ay  are  given  : 
Road  foreman,  S^d.,  25s.  (head  foreman  paid  £2s.  10s.  per 
week)  ;  roadmen  4jd.,  20s.;  steam  roller  drivers,  6Jd.  and 
75d.,  30s.  to  32s.;  steam  roller  flagmen,  2Jd.,  10s.  (boys)  ; 
storekeeper,  5\d,,  23s.;  masons,  8d.,  26s.;  paviors,  6jd.  and  7 Jd., 
30s.  to  32s.;  masons'  labourers,  4Jd.  20s.;  painters,  4id.  and 
5id.,  21s.  to  24s.;  sewermen, 5. J d.,  243.;  foremanscavengcr,  5-d., 
22s.  6d.,  and  Is.  6d.  for  Sunday  work  ;  scavengers  or  sweeperf , 
4T;d.,  19s.  and  la.  6d.;  carters,  .'id..  22s.;  stablemen,  o^d.,  23s. 
All  the  men  work  fifty. two  and  a  half  hours  weekly.  Pour 
and  a  half  days  holiday  arc  allowed,  together  with  Good 
Friday  and  Christmas  day.  No  sick  pay  is  given,  bnt  the  men 
have  a  sick  club  which  is  supported  and  managed  by  them- 
selves. 

llEBKtOKD. 

Population,  22,000.  Road  foreman,  35s ;  roadmen,  34d. 
and  4d.,  17s.  to  18s.;  steam  roller  drivers,  4jd.,  20b.;  steum 
roller  flagmen,  4d.,  18s.;  storekeeper,  Id.,  18s  ;  masons,  SJd., 
24s.;  paviors,  51d.,  24s.;  masons' labourers,  3Jd..  16s;  painters, 
3}d.  and  4d.,  16s.  to  18s.;  se«-cruicn,  4d.  and  4Jd,,  ISs.to  20s.; 
foreman  scavenger,  4jd.,  22s.;  scavengers  or  sweepers,  'iid. 
and  4d.,  158.  to  18s.;  carters,  3Jd.i  ISs.;  stablemen,  4Jd.,  228.; 
smiths    in   the  waterworks  department   receive   74d.,    35a.j 


service  layers,  4^d.,  22e.;  labourers,  31d.,  17s.  The  carters 
and  stablemen  have  sixty-four  hour  weeks,  while  the  rest  of 
the  men  work  tifty-five  and  a  half  hours.  Good  Friday  and 
Christmas  day  are  holidays.  Every  case  of  sickness  is  con- 
sidered on  its  merits.  In  additi'm  to  the  above  employees,  a 
timekeeper  is  engaged  at  a  salary  of  22s.  per  week. 
HOLL. 

Population,  225,000.  There  are  no  working  foremen,  bnt 
three  general  district  foremen  are  employed  at  salaries  of 
oOs.,  408.  and  30s.  Roadmen  receive  Od.,  25s. ;  steam  roller 
drivers,  Ojd.,  28s.  Ijd.;  steam  roller  flagmen,  Od.,  2.58.;  store- 
keeper, 7d.,  29s.;  masons,  8;d.,  34s.  4;d.j  paviors,  7id., 
32s.  3M.;  masons'  laboorers,  6d.,  25s.;  painters,  7id.,  31  s.  3d.; 
sewermen,  9^d.,  28s. ;  foreman  scavenger,  7Id.,  32s.;  scaven- 
gers or  sweepers  (by  contract).  Nothing  ia  mentioned  with 
respect  to  carters  or  stablemen.  In  the  waterworks  depart- 
ment eraiths  are  paid  7!id.,  30s.;  main  layers,  7d.  and  7id.; 
labourers,  6d.,  2.'is.  There  are  no  sen'ice  layers.  Men 
started  a  sick  club  several  times,  but  it  did  not  stand  the 
strain  of  extra  prevalence  of  illness.  .411  work  fifty  hours 
per  week  with  the  exception  of  the  sewermen,  whose  hours 
are  thirty-six  per  week.  The  foreman  scavenger  and  the  dis- 
trict foreman  only  receive  holidays,  the  former  ten  days  and 
the  latter  two  weeks.  In  the  event  of  illness  among  the  men 
the  circumstances  of  each  case  are  considered.  This  arrange- 
ment does  not  apply  to  foremen  and  others. 
IPSWICH. 

Population,  60,000.  Pay  is  given  as  follows :  Road  fore- 
man, 5id.  and  Old.,  24s.  to  30s.;  roadmen,  3Jd.  and  4d., 
17s.  2d.  to  18s.  4d.;  steam  roller  drivers,  5d.,  22s.  lid.;  steam 
roller  flagmen,  3id.,  17s.  2d.;  masons,  6d.,  273.  6d.;  paviors, 
I  41d.,  19s.  Od.;  masons'  labourers,  4Jd.,  208.  7Id.;  painters,  4d., 
ISs.  -W.;  sewermen,  3fd.  and  4d.,  17s.  2d.  and  ISs.  4d.; 
scavengers  or  sweepers,  S^d.  and  4d.,  17s.  2d.  to  ISs.  4d.; 
carters,  4d.,  18s.  4d.  Clerk  at  yard  performs  the  duties  of 
storekeeper.  Smiths  in  the  waterworks  department  receive 
5?.d.,  25s.  (temporarily  engaged) ;  main  layers,  Cid.,  30s.; 
sen'ice  layers,  4-4d.,  2is.;  labourers,  -td.  ISs.  In  the  water- 
works department  the  men  have  a  fifty-four  hours  week  ;  the 
other  men  work  fifty-five  hours.  There  is  no  rule  in  respect 
of  holidays  except  in  the  waterworks  department,  where  one 
week  is  given.  No  sick  pay  is  allowed,  but  a  club  is  in  opera- 
tion. This  was  started  «-ith  a  contribution  of  JE20  from  a 
committee,  and  the  workmen  now  pay  2d.  per  week.  The 
club  does  not  benefit  the  waterworks  employees. 

JAKBOW. 

Population  35,000.  The  rates  of  pay  are :  Road  foreman, 
7d.,  32s.  (house  and  gas)  ;  roadmen,  4;d.,  21s.;  steam  roller 
drivers,  Od.,  27s.;  masons,  9d.,  40s.  Od.;  paviors,  8d.  30s.; 
masons' labourers,  4. Id.,  20s.;  scavengers  or  sweepers,  4d.  and 
J-J^d.,  18s.  to  21s.  The  men  all  work  fifty-fonr  hours  per  week. 
Neither  holidays  or  sick  pay  are  allowed.  No  other  informa- 
tion is  given. 

king's  LYNN. 

Population,  19,000.  The  rates  of  pay  are  :  Road  foreman, 
8jd.,  40s.;  roadmen,  4d.,  ISs.;  steam  roller  drivers,  Sjd.,  24s.; 
steam  roller  flagmen,  3J|d.,  15s.;  masons,  ojd.,  26s.;  paviors, 
53d.,  20s.;  masons'  labourers,  4^d.,  22s.;  sewermen,  4d.,  ISa.; 
foreman  scavenger,  o'd.,  25s.;  scavengers  or  sweepers,  4d., 
18s.;  stablemen,  SJd.,  22s.  Water  main  layers  receive  4'd., 
20s.;  service  layers,  4<1.,  18s.  Hours  of  working  are  as  follows : 
Foreman  scavenger,  fifty-fonr  hours;  scavengers  or  sweepers, 
fifty-four  hours;  stablemen,  seventy-nine  hours;  the  rest 
fifly-five  hoiu-s.  The  road  foreman  and  foreman  scavenger 
are  allowed  ten  days  and  the  ordinary  holidays ;  ths  men 
have  only  the  usual  holidays.  Sick  pay  is  only  allowed  to 
foremen  for  a  reasonable  period.  Some  of  the  men,  however, 
subscribe  to  a  small  club  managed  by  the  road  foreman.  The 
hours  given  above  are  decreased  seven  and  a  half  hoars 
per  week  for  six  weeks  before  and  six  weeks  after  Christmas. 

LINCOLN. 

Population,  46,000.  Pay  is  given  as  follows  :  Road  foreman, 
5d.,  22s.  Od.;  roadmen,  4id.,  203.  3d.:  steam  roller  drivei-s, 
8d.,  35s.;  steam  roller  flagmen,  4Jd.,  20s.  3d.;  storekeeper, 
4\d.,  2O3.  3d.;  masons,  71d.,  33s.  9d.;  payors,  7d.,  31s.  6d.; 
masons'  labourers,  4.Vd.,  20s.  3d.;  sewermen,  4id.,  20s.  3d.; 
foreman  scavenger,  OJd.,  2Ss.  and  house  (also  attends  to 
horses)  ;  scavengers  or  sweepers,  4\d,,  20s.  3d.;  carters,  4yd., 
20s.  3d.;  stablemen,  5ld.,  24s.  9d.  Water  main  layers  receive 
5id.,  24s.;  service  layers,  5Jd.,  24s  ;  labourers,  Itl.  and  4id., 
188.  to  2Is.  The  hours  of  working  are  fifty-four,  and  six 
days  are  allowed  as  holidays  dui'iug  the  year.  No  sick  pay 
is  given,  but  the  scaveuger.s  and  stablemen  manage  a  club 
themselves. 

.MERTIIYB   TYDFIL. 

Population,  0S.900.  The  rates  of  wages  are  :  Roadmen,  i^d. 
and  Hd.,  19s.  to  20s.;  steam  roller  drivers,  5Jd  "■.'  -'..im 
roller  flagmen,  Hd.,  19s.;  masons,  7Jd.,33s.  9d  i., 

333.  9d.;    masons'  labourers,   4id.,   19s.;    painli.  -">s.; 

sewermen,  4{d.,  19s.;  scavengers  or  sweepers,  ajd.,  17s.; 
carters,  5d.,  23s.;  water  service  layers  (plumbers),  7id.,  358.; 
labourers,  4jd.,  20s.  The  water  main  laying  is  done  by  con- 
tract. All  the  men  work  fifty-four  hours  weekly  and  are  ' 
allowed  Chi'istmos  day  and  Good  Friday  us  holidays.  No  sick 
pay  ia  given. 

MII>1'LI;SUR01'GII. 

Population,  85,000.  AVages  are  paid  as  follows :  Road 
foreman,  ojd.,  24s. ;  rondmon,  4id.  aud  S^d.,  2l>8.  to  238.; 
steam  roller  drivers,  7id.,  30s. ;    steam  roller  flagmen,  4d  . 
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18s.;  storekeeper,  7; d. ,30s.;  masons,  7 jd.,  32s.;  paviors,  7id., 
30s.;  masons'  labourers,  5d.,  2l3. ;  painters,  7jd.,  30s.;  sewer- 
men,  5Jd.  and  7jd.,  24s.  to  30s.;  foreman  scavenger,  7  jd.,  30s.; 
scavengers  or  sweepers,  4d.  and  41d.,  18s.  to  20s. ;  carters, 
Cd.,  25s.;  stablemen,  5jd.,  21:S.  The  men's  hoars  amount  to 
fifty  weekly,  and  they  are  allowed  Christmas  day  and  Good 
Friday  as  holidays.  No  sick  pay  it  given.  Nothing  is  given 
in  regard  to  the  waterworks. 

NEWPORT. 

Population,  70,000.  The  rates  of  pay  are  :  Road  foreman, 
6|d.,  31s ;  roadmen,  4Jd.,  21s.  6d.;  steam  roller  drivers,  GJd., 
30s.;  steam  roller  flagmen,  2id.,  12s.;  masons,  Sd.,  36s.; 
paviors,  8d.,  36s.;  masons'  laboui'ers,  5jd.,  23s.  8d.;  painters, 
7d ,  81s.  6d.;  sewermen,  5Jd.  and  5Jd.,  24s.  6d.  to  27s.  6d.; 
foreman  scavenger,  5jd.  and  SJd.,  27s.  6d.  and  26s.  6d.; 
scavengers  or  sweepers,  4|d.,  22s.  6d.;  carters,  3Jd.  and  4|d., 
18s.  to  233.;  stablemen,  3Jd.  and  4Id.,  ISs.  to  22s.  In  the 
waterworks  department  smiths  receive  6|d.  and  65-d.,  30s. 
and  28s.;  main  layers,  65d.,  28s.;  service  layers,  6jd.,  28s.; 
laboui'ers,  4Jd.,  21s.  6d.  The  road  foreman,  roadmen,  steam 
roller  drivers,  flagmen  and  sewermen  work  fifty-six  and  a 
half  hours  per  week ;  the  masons,  paviors,  masons'  labourers, 
painters,  smiths,  main  layers,  service  layers  and  labourers 
work  fifty-four  hours;  and  the  foreman  scavenger,  scavengers 
and  sweepers  work  fifty-eight  and  a  half  hours.  The  stable- 
men have  a  fifty-eight  hours'  week.  In  addition  to  Christmas 
day,  Good  Friday  and  bank  holidays,  one  day  is  allowed  for 
the  annual  outing  (in  the  case  of  waterworks  employees  three 
days).  To  the  ordinary  workmen  half  pay  is  allowed  for  a 
reasonable  period  during  illness,  and  to  those  in  the  water- 
works department  halt  pay  for  two  weeks  after  being  em- 
ployed six  months,  and  half  pay  for  six  weeks  after  twelve 
months'  employment. 

NOKWICH. 

Population,  109,964.  Wages  are  as  follows  :  Eoad  foreman, 
7|d.,  36s.;  roadmen,  4id.,  21s.  2d.;  steam  roller  drivers,  8d., 
383.;  steam  roller  flagmen,  3id.,  16s.  6d.;  storekeeper,  Sfd., 
27s.;  masons,  7d.,  32s.  lljd.;  paviors,  7d.,  32s.  Hid.;  masons' 
labourers,  4d.,  I83.  lOd.;  painters,  5d.,  23s.  6Vd.;  sewermen, 
5d.,  23s.  6id.;  foreman  scavenger,  4id.,  21s.  2d.;  scavengers 
or  sweepers,  4d.,  18s.  lOd.;  carters,  4id.,  21s.  Smiths  in  the 
waterworks  department  receive  5d.,  23s.  6id.  No  other  par- 
ticulars regarding  wages  are  given.  The  hour's  worked  by 
all  employees  are  fifty-six  and  a  half.  A  sick  club  is  in  opera- 
tion, and  the  corporation  give  nine  days  pay  during  illness. 
PLYMOUTH. 

Population,  100,000.  The  rates  of  wages  are  :  Road  fore- 
man, 6jd.  and  SJd.,  27s.  to  38s.  6d.;  roadmen,  4^d.  and  5id., 
20s.  to  24s.;  steam  roller  drivers,  6gd.,  30s.;  steam  roller  flag- 
men, 2Jd.  and  4|d.,  12s.  to  20s.;  storekeeper,  4fd.,  20s.,  horse, 
rent  and  gas;  masons,  7id.,  32s.  lOd.;  paviors,  6d.  and  GJd., 
26s.  to  27s.;  masons'  laboui'ers,  5d.,  21s.  lOld.;  painters,  6d. 
and  7d.,  26s.  to  30s.  9d.;  sewermen,  4§d.,  20s.;  foreman 
scavenger,  6d.,  27s.;  scavengers  or  sweepers,  4fd.  and  4f d., 
19s.  to  21s.;  smiths,  6^d.,  30s.;  main  layers,  5:S-d.  and  6"d., 
23s.  to  30s.;  service  layers,  6|d.  and  7id.,  21s.  to  31s.  6d.; 
labourers,  4fd.,  20s.  The  foreman  scavenger  and  scavengers 
and  sweepers  work  fifty-four  hours  weekly;  the  remainder 
work  fifty-two  and  a  half  hours.  Christmas  day,  Good  Friday, 
bank  holidays  and  one  day  for  annual  outing  are  allowed  the 
ordinary  employees;  in  the  waterworks  department  seven 
days  are  given.  Sick  pay  is  given  according  to  length  of  ser- 
vice ;  with  the  waterworks  men  half  pay  is  allowed  as  the 
committee  may  direct.     A  sick  club  is  in  operation. 

PKESTON. 

Population,  115,103.  Wages  are  given  as  follows:  Road 
foremen  (nothing  mentioned);  roadmen,  4d.  and  4Jd.,  ISs.  to 
2O3. ;  steamroller  drivers,  6Jd.,  30s. ;  steam  roller  flagmen, 
4d.,  18s. ;  masons,  6id.,  30s. ;  paviors,  6Jd.  and  7Jd.,  30s.  to 
34s.;  masons'  labourers,  4|d.,  2I3. ;  sewermen,  4Jd.  and  G^d., 
21s.  to  24s.;  foreman  scavenger  (foreman  of  highways  also), 
7id;  33s.;  scavengers  or  sweepers,  3jd.  and  5d.,  13s.  to  17s.; 
carters,  5jd.,  23s.  Main  layers  in  the  waterworks  department 
receive  6id.,  30s. ;  serWce  layers,  5Vd.  and  6d.,  24s.  to  27s.; 
labourers,  4jd.,  21s.  With  the  e.tception  of  the  foreman 
scavenger,  who  receives  seven  days,  no  holidays  are  given. 
The  latter  oflicial,  if  unable  to  carry  on  his  duties  owing  to 
illness,  is  granted  full  pay  during  the  period.  The  pa'i'iorB 
are  not  granted  any,  but  the  remainder  of  the  M-orkmeu  re- 
ceive half  pay  for  thirteen  weeks.  All  work  fifty-four  and  a 
half  hours  per  week  with  the  exception  of  the  scavengers  and 
carters.  The  former  have  a  forty-one  honra'  week  and  the 
latter  a  fifty -one  hours'  week. 

READING. 

Population,  67,000.  The  rates  of  wages  are  as  follows  : 
Koad  foreman,  6d.,  28s.  6d.;  roadmen,  3Jd.  and  Sid.,  16s.  7id., 
to  263.  l^d.;  steam  roller  drivers,  6Jd.,  30s.  10»d.;  steamroller 
flagmen,  4d.,  19s.;  storekeeper,  6d.,  28s.  6d.;  masons,  8d.,  3Ss.; 
paviors.  Old.,  30e.  lOJ-d.;  masons'  labourers,  4id.,  21s.  4id.; 
painters,  6d.,  283.  6d.;  sewermen,  6d.  and  9d.,  23s.  9d.  to 
42s.  9d.,  foreman  scavenger,  5.Jd.,  26s.  lid.;  acaveugers  or 
sweepers,  4d.,  19s.;  carters,  4d.,  19s.;  stablemen,  25s.  and 
house  (whole  time).  Main  layers  in  the  waterworks  depart- 
ment receive  7d.,  32s.  Id.;  service  layers,  6d.  and  7d.,  27s.  6d. 
to  328.  Id.;  labourers,  5d.  and  6d.,  228.  lid.  to  27s.  6d.  These 
men  work  fifty-five  hours  weekly,  the  others  working  fifty- 
seven  hours.  One  day  and  bank  holidays  are  allowed  as  holi- 
days to  the  latter,  the  water\vork6  employees  having  Christ- 


mas day  and  Good  Friday.     Sick  pay  is  granted  under  special 
circumstances. 

STOCKTON-ON-TEES. 

Population,  50,000.  The  rates  of  pay  are  as  follows  :  Road 
foremen,  lOJd.,  £2  6s.,  horse,  rates,  &c. ;  roadmen,  5|d.,  24s.; 
steamroller  drivers,  6jd.,29s.;  steam  roller  flagmen,  5d.,21s.; 
storekeeper,  7d.,  30s. ;  masons,  6jd.,  35s.;  paviors,  8id.,  3bs.; 
masons'  labourers,  6d.,  26s.;  painters,  7d.,  29s.  9d.;  sewermen, 
5|d.  and  7J-d.,  24s.  to  323. ;  foreman  scavenger,  5|d.,  24s.; 
scavengers  or  sweepers,  5d.,  21s. ;  carters,  5 jd.,  24s. ;  stable- 
men, 6d.,  26s.  The  hours  worked  per  week  are  fifty-one;  no 
holidays  are  given.     There  is  no  sick  pay. 

SDNDERHND. 

Population,  142,107.  Wages  are  as  follows :  Road  foreman, 
7id.,  30s.;  roadmen,  5.Vd.  and  5|d.,  233.  to  24s.  6d.;  steam 
roller  drivers,  7-Jd.,  32s.;  steam  roller  flagmen,  5^.,  23s.; 
storekeeper,  33s.;  masons,  9d.,  373.  6d.;  paviors  are  paid  piece 
work ;  masons'  laboui'ers,  6  jd.,  26s.  Old.;  painters,  8jd.  and 
8fd.,  34s.  4Jd.  to  36s.  51d.;  sewermen,  5Jd.  and  6id.,  24s.  to 
26s.  6d.;  foreman  scavenger,  6d.,  30s.;  scavengers  or  sweepers, 
41d.  to  5d.,  20s.  to  22s.;  carters,  6d.  and  e'd.,  26s.  to  27s.: 
stablemen,  5.^d.,  26s.  Witli  the  exception  of  the  foreman 
scavenger,  scavengers,  carters  and  stablemen,  who  work  sixty, 
fifty-three,  fifty -thi'ee  and  sixty  houi's  respectively,  the  men 
all  work  fifty  hours  per  week.  The  road  foreman,  storekeeper, 
foreman  scavenger  and  stableman  are  granted  one  day's  holi- 
day in  addition  to  the  usual  bank  holidays;  the  rest  of  the 
employees  receive  the  bank  holidays  only.  The  road  foreman 
is  entitled  to  sick  pay  (although  for  no  fixed  period),  as  are  the 
storekeeper,  the  foreman  scavenger  and  the  stablemen.  The 
waterworks  are  private  property. 

bWANSEA. 

Population,  90,349.  Wages  are  as  follows  ;  Road  foreman, 
9d.,  40s. ;  roadmen,  41d.  and  5d.,  20s.  to  22s. ;  steam  roller 
drivers,  7id.  and  6Vd.,  32s.  6d.  and  30s.;  steam  roller  flagmen, 
4d.,  18s.;  storekeeper,  6d.,  27s.;  masons,  8Jrd.,  34s.  6d. ; 
paviors,  7jd.,  34s.  6d.;  masons'  labourers,  4-ld.,  20s.;  painters, 
7i-d.,  31s.  6d.;  sewermen,  41d.  and  4jd.,  20s.  to  21s.;  foreman 
scavengers,  5^d.,  25s.,  scavengers  or  sweepers,  3^d.  and  4jd., 
15s.  to  21s.;  carters,  4jd.,  21s.;  stablemen,  4jd.,  21s.;  smiths, 
5|d.  and  5Jd.,  25s.  and  26s.;  labourers,  41d.,  20s.;  the  service 
laying  is  done  by  local  plumbers.  The  masons  and  painters 
work  fifty-one  hours  weekly,  the  remainder  fifty-four  hours. 
Men  work  until  11.30  a.m.  on  bank  holidays,  but  are  paid  for 
the  day  ;  they  are  allovied  an  additional  holiday  for  annual 
outing.  Sunday  work  is  paid  for  at  the  rate  of  time  and  a 
quarter.     Men  are  paid  by  the  quarter. 

WALSALL. 

Population,  71,789.  Wages  are ;  Road  foreman,  8|d.  and 
C|d.,  40s.  and  31s.;  roadmen,  35d.  and  5d.,  18s.  to  23s.;  steam 
roller  drivers,  6jd.,  32s.;  steam  roller  flagmen,  4d.,  19s.;  store- 
keeper, 4d.,  19s.;  paviors,  7d.,  33s.;  masons'  labourers,  41-d., 
21s.;  sewermen,  5d.,  23s.;  the  general  foreman  acts  as  fore- 
man scavenger ;  scavengers  or  sweepers,  3|d.,  18s.;  carters, 
4jd.,  22s.;  stablemen,  6d.,  28s.  and  house.  No  information  is 
given  in  regard  to  waterworks.  All  the  men  work  fifty-six 
hom's  weeklv  and  are  allowed  foni'  and  a  half  days  holiday 
yearly.  The  report  goes  on  to  state  that  it  is  not  usual  to 
give  sick  pay  to  anyone  but  foremen ;  a  sick  club  is  in  opera- 
tion, and  occasional  grants  have  been  made  to  it,  but  it  is 
practically  self-supporting. 

WEST    BROMWICH. 

Population,  63,000.  The  rates  of  wages  are :  Road  fore- 
man, 61d.  and  6jd.,  2Ss.  6d.  and  27s. ;  roadmen,  4id.,  20s.; 
steam  roller  drivers,  6jd.,  30s.;  steam  roller  flagmen,  5d..  22s.; 
storekeeper  (blacksmith),  77,d.,  32s. ;  masons  (strikers),  4id., 
20s.;  paviors,  6id.,  308. ;  masons'  labourers,  41d.,  20s. ;  sewer- 
men, 4|d.,  21s.;  foreman  scavenger,  Sjd.,  17s. ;  scavengers  or 
sweepers,  3jd.,  I63.;  carters,  4jd.,  21s. ;  stablemen,  41d.,  22s. 
The  carters  and  stablemen  have  a  working  week  of  fitty-eight 
and  a  half  hours ;  the  remainder  of  the  employees  work  fifty- 
three  hours  weekly.  Christmas  day,  Good  Friday  and  Whit 
Monday  are  allowed  as  holidays.     No  sick  pay  is  given. 

WEST    HARTLEPOOL. 

Population,  55,000.  Wages  are  as  follows  :  Road  foreman, 
Is.  2Jd.  and  7id.,60s.  and  32s.  6d.;  roadmen,  5|d.,  24s.;  steam 
roller  drivers,  7id.,  32s.;  steam  roller  flagmen,  Sjd.,  22s.; 
storekeeper,  8id.,  36s.;  masons,  SJfd.,  34s.  6d  ;  paviors,  8Jd., 
34s.  6d.;  masons'  labourers,  51d.,  23s.;  sewermen,  fijd.,  23s.; 
foreman  scavenger,  d'jd.,  27s.;  scavengers  or  sweepers,  S.ld. 
and  4jd.,  15s.  to  18s.;  carters,  4|d.,  24s.;  stablemen,  5|d.,  2Ss. 
All  work  fifty-one  hours  per  week  with  the  exception  of  carters 
and  stablemen,  whose  hours  number  fifty-nine  and  a  half. 
The  road  foreman  is  allowed  one  week's  holiday  annually  ; 
the  other  men  have  the  general  holidays  from  breakfast  time, 
wiih  the  addition  ol  ;i  full  day.  The  waterworks  are  the 
property  of  a  company. 

WOLVERHAMPTON. 

Population,  96,000.  Wages  are  paid  as  follows  ;  Road  fore- 
man, lOd.,  45s. ;  roadmen,  -lid.  and  5d.,  20s.  to  22s. ;  steam 
roller  drivers,  6id.,  30s.  ;  steam  roller  flagmen,  4.1d.,  2O3. ; 
storekeopor,  7d.,  31s.;  masons,  8d.,  35s.  8d. ;  paviors,  6jd., 
30s. ;  masons'  labourers,  5d.  and  5^d.,  228.  to  24s. ;  painters, 
Hd.,  35s.  4d. ;  sewermen,  41d.  iind  5d.,  2l8.  2d.  to  22s.  3Jd. ; 
foreman  scavenger,  7^d.,  32s. ;  scavengers  or  sweepers,  3jd. 
and  4Jd.,  15s.  to  20s.;  carters,  4d.,  199.  The  working  hom-s 
of  the  men  are  filtj'-three  and  a  half  weekly,  with  the  excep- 
tion of  the  painters  and  curters,  who  work  respectively  fifty- 
three  and  lifty-six  and  u  half  hours.     The  road  foreman  «md 
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storekeeper  are  each  allowed  one  week's  holidaj',  the  sewer- 
men  and  carters  one  day,  the  remainder  four  and  a  half  daya. 
No  sick  pay  ia  given. 

WORCESTKR. 
Population,  44,000.  The  rates  of  watjea  aie :  Koad  fui-o- 
man,  9d.,  408.;  roadmen,  4(1.  and  45d.,  IBs.  to  218.;  steam 
roller  drivers,  fid.,  27b.;  steam  roller  Hagmen,4id.,  21h.  ;  store- 
keeper, Old.,  29s.;  masons,  7'd.,  339.  9d.;  paviors,  5|ii.  and 
6d.,  249.  to  27s.;  niajjons'  labourers.  4d.,  ISs.;  painters,  7J., 
31a.  (id.;  siwurnien,  4il.  andtid.,  IHs.  to278.;  foreman  scavenger, 
5id.  and  5d.,  24s.  and  223.;  scavengers  or  sweepers,  3<l.  ami 
3Jd.,  148.  to  ISs.;  carters,  3id.  and  3Jd.,  las.  to  18s. ;  stable- 
men, 3d.  and  SJd.,  143.  to  18s.  In  the  waterworks  depart- 
ment smiths  receive  GJd.,  30s.  (on  all  doparlnients) ;  main 
layers,  7Jd.  and  .5Jd..  34p.  ami  25s.;  service  layers,  r>5il.  and 
4Jd.,  25a.  and  19a.  6d  ;  labourers,  Hd.  and  4d.,  193.  Gil.  and 
188.  The  foreman  scavenger,  scavengers  or  sweepers,  carters 
and  stablemen,  work  lifty-si.t  hours  weekly.  The  remainder 
work  fifty-four  hours.  A  full  day's  holiilay  is  allowed  in 
addition  to  Christmas  day  and  Good  Friday.  In  the  event 
of  illness  half  pay  for  the  month  is  given. 

TSTRADVFODWG. 
Population,  119,041.  Little  is  reported  from  this  town. 
The  rates  of  wages  are  as  follows :  Roadmen,  od.  and  5Jd., 
22s.  to  24s.;  masons,  8d.,  363  ;  masons'  labourer.^,  5\d.,  249. 9d.; 
8ewerraeu,  5.ld.,  24s.  9d.  The  men  work  tifty-fonr  hours 
weekly,  no  holidays  being  given.  Pay  'S  not  allowed  during 
illness.  The  rei)ort  states  that  the  work  of  scavenging  is 
carried  ont  by  contract,  and  also  that  the  waterworks  are  the 
property  of  a  company. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

MANCHESTEK  SHIP  CANAL. 

At  the  Institution  of  Civil  Engineers,  on  Tuesday,  the  pre- 
sident, Sir  John  Wolfe  Barry  in  the  chair.  Sir  E.  Leader 
Williams  read  a  paper  on  iho  Manchester  Shiji  Canal,  and 
three  supplementary  papers  by  Jlr.  Wliately  Eliot,  Sir  E. 
Leader  Williams  and  Mr.  W.  <).  E.  Meade. King,  dealt  respect- 
ively with  the  Eastham,  Runcorn  and  Irlam  divisions  of  the 
canal. 

The  first  paper  gave  an  historical  account  of  the  under- 
taking, with  a  general  description  of  its  construction  and 
equipment.  As  early  as  1721  the  necessity  for  providing  effi- 
cient water  communication  between  Manchester  and  Liver- 
pool had  been  recognised,  and  many  schemes  had  since  that 
time  been  propounded.  The  first  company  propo.sing  to  con- 
struct a  ship  canal  to  Manchester  had  been  formed  in  1825, 
with  Mr.  Telford  and  Sir  John  Reuuio  as  consulting  en- 
gineers. Docks  were  to  be  constructed  at  Dawpool,  on  the 
river  Dee,  for  large  vessels,  the  cargoes  being  lightered  to 
Manchester,  smaller  vessels  passing  to  Mauclic-iier,  a  distance 
of  51  miles.  The  depth  of  the  canal  was  to  be  15  ft.,  and  the 
locks  110  ft.  by  28ft.  In  1838  Sir  John  Rennie  reporied  in 
favour  of  a  ship  canal  from  Warrington  to  Runcorn,  and  in 
1840  Mr.  Henry  R.  Palmer  made  a  report  to  the  Mersey  and 
Irwell  Navigation  Company  on  the  improvement  of  their 
navigation,  so  as  to  adapt  it  for  sea-going  vessels.  No  action 
had,  however,  been  taken  on  these  reports,  and  it  was  not 
until  1882  that  the  question  was  revived.  On  the  27th  Juno 
of  that  year  a  meeting  of  seventy  leading  merchants  and 
manufacturers  was  held  at  the  house  of  Mr.  Daniel  Adamaon, 
when  a  provisional  committee  was  formed,  and  the  author 
and  the  late  Mr.  H.  H.  Fulton  were  instructed  to  make  sur- 
veys and  report  on  the  ''feasibility  of  constructing  a  naviga- 
tion to  Manchester  available  for  ocean-going  vessels."  The 
late  Mr.  James  Abernethy  was  retained  as  consulting  en- 
gineer. The  author  reported  in  favour  of  a  canal  with  locks 
above  Warrington,  utilising  the  waters  of  the  Mersey  and 
Irwell,  with  large  sluices  to  ])uss  off  tloods.  The  bottom  width 
of  tho  canal  was  to  be  100  ft  ,  to  allow  of  vessels  passing  at 
any  point,  but  this  width  was  afterwards  increased  to  120  ft. 
Tho  depth  was  to  be  26  ft.  Tho  Provisional  Committee  re- 
solved to  take  action  upon  this  report  and  to  make  applica- 
tion to  Parliament  for  powers  to  carry  out  the  work.  In  1885 
the  Ship  Canal  Bill  was  obtained,  the  plan  being  modified  to 
meet  the  strong  opposition  to  training  walls  in  the  Mersey, 
by  substituting  a  aemi-tidal  canal  along  the  Cheshire  aide  of 
the  estuary,  commencing  at  Eastham,  about  6  miles  above 
Liverpool. 

The  canal  commenced  at  Eastham  locks,  which  maintained 
the  level  at  a,  depth  of  26  ft.,  subject  to  increase  on  all  tides 
which  rise  above  14  ft.  2  in.  on  the  old  docjk-sill  datum  at 
Liverpool.  Tho  lower  sill  of  the  largest  lock  was  23  ft.  below 
old,  dockaill,  Liverpool,  or  42  ft.  below  high  water  ordinary 
spring  tides;  the  upper  sill  was  28ft.  below  the  ordinary 
water-level  of  the  canal.  .\  channel  had  been  dredged  below 
the  locks  to  deep  water,  giving  6  ft.  at  low  water  spring  tidea 
and  33  ft.  at  high  water.  .\t  neap  tidea  there  was  13  ft.  at 
low  water  and  26  ft.  at  high  water.  Between  this  point  and 
Runcorn  tho  canal  followed  the  south  bank  of  tho  estuary, 
being  carried  by  embankments  across  tho  bays.  It  then 
passed  inland  to  Latchford  locks  in  an  almost  atralght  course, 
where  the  tidal  action  ended.  Thence  a  atraight  cutting, 
3  miles  long,  connected  the  tidal  portion  of  tho  canal  with 
the  river  Mersey,  which,  from  this  point  to  its  confluence 
w  ith  the  river  Irwell  was  absorbed  in  tho  more  direct  course 
of  the  canal.      The  water  level  was  here  nearly  on  a  level 


with  the  adjoining  land,  which  had  been  embanked  with  the 
spoil  from  the  catting;  the  drainage  on  the  north  side  of 
the  canal  passing  into  the  Mcraey  aa  heretofore,  a5-ft.  8y]ihon 
under  the  canal  providing  for  land  drainage  on  the  other  aide. 
The  up|ior  portion  of  the  canal  pasaed,  in  cutting  30  ft.  or  40  ft. 
deep,  through  tho  valleys  of  the  Mersey  and  IrwuU,  which, 
with  their  tributary  streams,  supplied  it  with  water  between 
Manchester  and  Latchford  loeke;  even  in  the  long  drought 
of  1896  there  was  ample  hupply  of  water  for  lockage  pur. 
poses.  Floods  in  the  canal  ^vere  dealt  with  by  stoney  aluicea 
conatructed  parallel  to  the  locks;  they  wore  each  30ft.  wide. 
At  ilode  Wheel  and  Barton  there  an*  four  sluices  each,  at 
Irlam  five,  and  at  Latchford  three.  The  minimum  width  at 
the  bottom  of  the  canal  was  120  ft.,  wliicli  enabled  largo 
vessels  to  pass  each  other  at  any  point.  The  railway  viaducts 
and  tho  bridges  afforded  the  same  width  of  waterway,  except 
at  Runcorn  viaduct,  which  was  92  ft.  and  Barton  axiucduct, 
90  ft.  The  swing  bridge  at  Salford,  which  was  above  the 
largest  docks,  gave  75ft.  width  of  waterway.  There  were 
locks  at  Irlam,  7^  miles  from  Latchford,  at  Barton  2  miles 
higher,  and  at  Moile  Wheel,  3^  miles  above  Barton.  The 
Manchester  docks  commenced  at  these  locks,  but  the  bottom 
width  of  the  canal  for  3  inilea  below  them  had  been  increased 
from  120  ft.  to  170ft.,  to  enable  vessels  to  lie  and  discharge 
cargoes  without  interfering  with  |tho  p:iasage  [of  traffic  on 
the  canal.  The  total  rise  on  the  canal  above  the  ordinary 
water-level  below  Latchford  locks  was  60  ft.  6  in.,  giving  an 
average  of  about  15  ft.  for  each  set  of  looks.  The  length  of 
the  canal  to  ita  termination  is  35^  milca.  The  excavation  had 
amounted  to  about  54,000,000  cubic  yards,  including  12,000,000 
cubic  yards  of  sandstom?  rock.  The  expenditure  of  the  com. 
panyt'othe  1st  January,  1897,  had  been  £15,108,795  15a.  lid.  ; 
and  the  traffic  had  imieased  from  925,659  tona  in  1894  to 
1,826,237  tons  in  1896. 

The  construction  of  the  Eastham  and  Runcorn  divisions  of 
the  canal,  w  here  it  w  as  founil  necessary  to  take  the  line  across 
the  bays  by  embankments  between  the  canal  and  the  estuary 
was  described  in  succeeding  papers.  Exceptional  difficulties 
had  been  encountered  with  portions  of  the  Pool  Hall  bay 
embankment.  At  one  point  the  line  crossed  the  bed  of  an 
old  stream  filled  with  mud,  and  when  the  rubble  bank  form- 
ing the  toe  of  the  outer  slope  had  reached  a  height  jof  20  ft.  it 
alippled  fonvard  carryingthe  clay  heartingwith  it.  Sheet  piling 
at  the  back  of  the  toe  and  between  the  rubble  and  the  clay  had 
therefore  to  be  resorted  to.  At  another  point  the  work  had 
to  be  stopped  for  some  months  at  a  level  which  allowed  the 
embankment  to  be  compl  itely  submerged  at  every  tide. 
When  tipping  reoommeiiced  the  aoft  clay  was  forced  out 
above  the  tops  of  the  rubble  banks  on  each  side,  and  the 
clay  had  to  be  cut  back  on  the  slopes  and  replaced  with  rubble. 
An  account  was  also  given  of  the  use  of  the  high-pressure 
water  jet  in  pile-drii-ing  through  the  sand,  which  had  been 
adopted  with  much  success  at  Ellesmere  Port  Bay.  The  last 
paper  presented  a  description  of  the  Irlam  division,  where  the 
nature  of  tho  work  was  rendered  difficult  by  the  frequent 
crossings  of  the  rivers  Mersey  and  Irwell. 

The  papers  were  illustrated  by  cartoons  and  by  lantern 
views  of  the  leading  features  of  the  canal  during  and  after 
construction. 


A  Unique  Road. — It  is  related  of  the  late  French  artist, 
Meissonier,  as  an  evidence  of  his  care  in  the  use  of  models, 
that  before  painting  his  "1814" — representing  Napoleon  re- 
turning from  Moscow — he  had  a  road  made  down  an  incline, 
waited  for  the  snow  to  come,  and  then  requisitioned  a  battery 
of  artillery  to  make  the  rnts,  which  he  set  himself  to  copy. 

The  Protection  of  Government  Buildingrs  from  Fire.— 

The  London  County  Council  recently  decided  that  they  could 
not  spare  London  firemen  to  specially  protect  tJovernment 
property,  in  view  of  the  pressure  which  is  frequently  put 
upon  the  members  of  tho  brigade  to  deal  with  fires  in  tho 
county  of  London,  and  last  week  they  withdrew  all  their 
men  from  tho  General  Post  Office  and  tho  India  Stores.  In 
accordance  with  previous  arrangement,  tho  duty  of  watching 
these  public  institutions  was  at  once  taken  over  by  a  force 
comprised  almost  entirely  of  pensioned  members  of  the  Metro- 
politan Fire  Brigade,  and  the  active  members  of  the  force 
previously  engaged  in  tlu'  work  returned  tj  tho  ordinary 
duties  at  the  stations  of  tlje  brigade  in  London. 

Photog:raphy  and   Engineering.— Sir  J.  Wolfe  Barry, 

president  of  the  Institution  of  Civil  Eugiuaers,  was  the 
principal  guest  on  Friiliy  week  at  the  monthly  house 
dinner  of  the  Camera  Club.  Charing  Cross-road,  W.C.  Prof. 
Kennedy  presided.  Responding  to  the  toast  of  "  OurGaeata," 
Sir  J.  W.  Barry  spoke  of  the  relationship  existing  between 
photography  and  engineering,  and  instanced  several  waya  in 
which  he  had  found  plKilogr.iphy  uf  assistance  to  him  in 
engineering  works.  In  the  construction  of  underground  rail- 
ways, for  instance,  ho  had,  by  means  of  photographs  taken 
before  the  commencement  of  the  work,  been  able  to  prove 
that  cracks  in  buildings  which  were  said  to  hove  been  caused 
by  the  conatruction  of  the  railway.",  existed  prior  to  their  in. 
ception.  Ho  began  the  ]>ractice  of  photographing  buildings 
along  tho  lino  of  route  of  such  railways  thirty  yeas  ago,  and 
it  had  proved  to  bo  of  the  greatest  assistance.  The  uses  and 
value  of  photography  were,  indeed,  increasing  every  year. 
Ho,  who  came  from  an  architectural  family,  had  always  been 
able  to  realise  its  intense  value  in  the  art  of  architecture. 
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Drainage  of  West  Hartlepool. 

I.— THE  WORK  OF  THE  PAST. 


In  cousequeuce  of  difficulties  witli  the  older  poi'tion  of  the 
sewers  of  the  borough  and  complaints  of  cellar  flooding,  Mr. 
J.  W.  Bro^vn,  borough  engineer  of  West  Hartlepool,  was  in- 
strncted  in  July,  1895,  to  report  on  the  possibility  of  minimi- 
sing the  risk  of  flooding.  Partial  treatment  was  deprecated, 
and  Mr.  Brown  was  f  urtlier  instructed  to  report  exhaustively 
on  the  condition  of  the  sewera  throughout  the  entire  borough 
and  the  improvements  necessary.  This  gave  Mr.  Brown  an 
opportunity  of  preparing  a  very  valuable  report,  which  was 
submitted  some  time  ago.  He  liegan  by  pointing  out  how 
imperfect  were  the  ideas  which  prevailed  in  regard  to  sewer- 
age systems  until  quite  recent  years.  In  former  days  little 
attention  was  paid  to  proper  gradient,  scientific  construction, 
efficient  workmanship,  to  the  necessity  of  having  impervious 
and  watertight  conduits,  of  preventing  leakage,  the  contamina- 
tion of  subsoil  waters,  or  the  accumulation  of  filth  and  con- 
sequent foul  air.  In  all  tliese  respects  a  revolution  has  been 
practically  effected  in  recent  years. 

Mr.  Biown's  task  was  rendered  the  more  laborious  by  the 
almost  entire  absence  of  documentary  evidence,  such  as  plans 
and  reports,  in  regard  to  the  sewers.  Thus  all  experiments 
had  to  be  specially  conducted,  and  other  information  obtained 
by  breaking  open  the  sewers  themselves.  The  discharge  at 
all  three  outlets  was  gauged,  as  well  as  the  surface  waters 
finding  entrance  to  certain  sewers.  The  rainfall  was  noted, 
and  the  actual  quantities  of  sewage  and  rainfall  finding  their  way 
into  the  sewers  in  a  given  time  from  a  known  area  and  popu- 
lation were  gauged  and  noted,  the  surface  levels  of  the  whole 
borough  were  taken,  and  the  whole  of  the  main  lines  of 
sewers  levelled  and  sections  prepared  of  the  principal  ones. 
In  a  report  on  sewer  ventilation,  snbmitted  as  far  back  as 
1885,  Mr.  Brown  called  attention  to  the  unsatisfactory  condi- 
tion of  the  sewers,  the  objectionable  manner  in  which  they 
were  laid,  and  the  character  of  tiie  drain  connections.  Mr. 
Brown  had  then  been  only  a  few  months  in  the  town,  but 
had  duly  noted  the  unscientific,  dangerous  and  extravagant 
manner  in  which  the  work  was  being  done.  In  spite  of 
opposition  from  property  owners,  the  protest  was  successful, 
and  Mr.  Brown  adheres  to  the  opinions  then  expressed.  He 
thus  defines  in  his  last  report  the  conditions  necessary  to  an 
efficient  system  so  far  as  concerns 

VELOCITY. 

"  A  system  of  sewers  to  be  efficient  should  be  capable  of 
conveying  the  sewage  (o  the  outlet  at  ,a  velocity  of  not  less 
than  180ft.  per  minute,  and  the  branch  drains  should  be  so 
arranged  and  constructed  that  they  will  give  a  velocity  of 
not  less  than  240  ft.  per  minute.  While  the  velocity  men- 
tioned as  required  cannot  always  bo  obtained,  there  are  but 
few  cases  in  West  Hartlepool  where  a  less  velocity  is  un- 
attainable. Should  the  gradients  be  bo  flat  or  so  ill-arranged 
that  velocities  nearly  approaching  the  above  are  not  main- 
tained, the  heavy  matter  will  precipitate  and  the  sewers  and 
drains  will  become  simply  elongated  cesspools,  from  which 
the  deposited  filth  will  have  to  be  removed  by  mechanical 
means,  which  process  is  exceedingly  expensive  and  offensive, 
as  well  as  being  a  permanent  source  of  danger  to  health. 
The  old  idea  that  sewers  should  be  constructed  sufficiently 
large  to  admit  of  men  entering  them,  was  based  upon  the 
assumption  that  conduits  conveying  foul  liquids  could  not  be 
so  constructed  as  to  be  self-cleansing  ;  this,  however,  has  been 
exploded,  and  sufficient  evidence  has  been  submitted  to  prove 
that  in  the  majority  of  cases  velocities  can  be  obtained  which 
will  ensure  this.  It  is  not  necessary,  therefore,  to  construct 
the  sewers  larger  than  is  required  for  the  safe  and  convenient 
removal  of  the  sewage  together  with  a  due  proportion  of 
rainfall." 

THE    MAIN    .SRWER3. 

Mr.  Brown  then  proceeds  to  describe  in  detail  the  chief 
main  and  intercepting  sewers,  dealing  subsequently  with  the 
tributary  sewers.  One  of  the  features  of  Mr.  Brown's  report 
is  the  number  of  elaborate,  clear,  and  carefully-prepared 
plans,  indicative  of  no  ordinary  capacity  for  taking  pains.  One 
of  the  plans  shows  the  positions  and  dimensions  of  the  prin- 
cipal sewera  and  of  several  secondary  ones,  besides  inci- 
dentally revealing  the  fact  that  a  large  area  has  no  sewer 
outlet.  The  lines  of  the  sewers  were  carefully  levelled  and 
sections  prepared,  and  a  thorough  investig.ation  made  of  their 
general  condition,  mode  of  construction,  and  capacities  for 
work.  The  sections,  prepared  to  a  large  scale  both  loiigi- 
tndinnlly  and  transversely,  showed  the  unsatisfactory  pro- 
visions made  and  the  gradients  at  which  tlic  sowers  had  been 
laid.  The  insufficient  capacity  of  one  of  the  main  sewers — 
known  as  the  Burn  sower — from  its  storm  overflow  on  the  fore- 
shore prevents  the  reasonable  working  of  the  secondary 
sowers  discharging  into  it,  and  hence  the  flooding  of  cellars 
by  sewage  backing  up.  Mr.  Bniwri  remarks  that  the  principle 
of  adttiitting  upland  waters  to  the  |)ublic  sewers  is  a  very  bad 
one,  since  the  time  when  the  sewers  are  the  moat  needed  for 
town  purposes  is  wlieii  flood  water  comes  down  from  the 
country,  and  so  charges  them  that  they  are  wholly  incapable 
^f  performing  their  legitimate  duty,  and  tho  consequence  is 
serious  flooding  in  tho  lower  parts  of  the  town.  The  quantity 
of   fresh   water  thus  discharging   into  the   Burn  and    other 


sewers  is  very  great ;  but  as  the  original  brooks  are  largely 
built  over,  Mr.  Brown  sees  no  alternative  but  to  increase  the 
discharging  capacity  of  the  Burn  sewer,  so  as  to  render  it 
capable  of  conveying  conveniently  the  surface  water  and  the 
sewage  dne  to  the  increased  and  increasing  population  drain- 
ing into  it.  We  may  mention  that  this  sewer  varies  in  size 
from  10ft.  Sin.  by  7  ft.  to  5ft.  6  in,  by  5  ft.,  and  the  gradient 
from  1  in  2,800  to  1  in  298.  It  discharges  on  to  the  foreshore 
by  an  iron  pipe  2-tin.  in  diameter  and  196  yards  in  length, 
the  invert  at  the  outlet  being  a  foot  below  ordnance  datum. 
A  concrete  storm  overflow  has  been  formed  to  relieve  the  iron 
pipes  in  times  of  floods.  The  defects  in  other  principal 
sewers,  as  to  gradient,  construction,  capacity,  &c.,  are  duly 
pointed  out  by  Mr.  Brown  before  proceeding  to  deal  with  the 

TRIBl'TART  SEWERS. 

Before  his  appointment  in  1884  it  was  not  customary  for 
plans  and  sections  to  be  prepared  of  tho  sewers  to  be  cou- 
strncted  by  the  commissioners,  nor  did  the  estate  owners 
furnish  this  information.  It  forms  a  significant  illustration 
of  the  amount  of  labour  and  expense  in  which  local  authori- 
ties and  their  officials  are  involved  in  remedying  the  errors 
and  omissions  of  the  past.  What  a  difference  if  sewerage 
systems  could  only  have  been  initiated  on  proper  lines  early 
in  the  century,  when  tlie  great  modern  industrial  develop- 
ment of  towns  began !  In  West  Hartlepool  merely  an  outline 
plan  was  presented,  usually  showing  little  but  the  locality  of 
the  works  intended,  and  there  was  thus  no  means  of  ascer- 
taining to  what  extent  sewers  had  been  laid,  the  materials  of 
which  they  had  been  constructed,  their  gradient,  size,  direc- 
tion of  flow,  where  they  discharged,  or  the  position  they  occu- 
pied in  the  sti'eets.  Moreover,  since  the  sewers  were  con- 
structed with  but  little  regard  to  line  or  level,  and  as  it  was 
not  then  regarded  as  necessary  to  construct  manholes  or  lamp- 
holes  for  inspection  purposes,  it  was  impossible  to  find  out 
the  true  state  of  things  without  breaking  up  the  streets  and 
opening  out  the  sewers  ;  and  since  there  was  no  knowledge  of 
the  position  the  sewer  occupied,  it  was  necessary  sometimes 
to  trench  nearly  the  whole  width  of  the  street  in  search  of 
it ;  a  very  costly  and  inconvenient  process,  a  day  or  two  being 
sometimes  occupied  before  a  stoppage  in  the  sewer  could  be 
liberated.  On  Mr.  Brown's  advice  a  careful  and  complete 
survey  was  undertaken  of  the  whole  of  the  then  existing 
system  of  sewers,  showing  the  streets,  size,  depth,  gradient, 
position,  condition,  direction  of  flow,  materials  of  construction, 
and  the  form  of  tlie  connections.  The  work  was  begun  in 
1890,  and  in  submitting  his  annual  report  for  the  year  ended 
March  31,  189(5,  Mr.  Brown  was  able  to  say  that  44,910  lineal 
yards,  or  about  25i  miles  of  sewers  had  been  examined  and 
recorded  with  plans  and  sections  ;  and  that  the  positions  and 
details  of  168  manholes,  196  ventilators,  203  flushing  shafts 
and  2,065  gullies  had  been  taken  and  recorded.  This  work 
entailed  an  immense  amount  of  labour  in  the  office,  but  ths 
information  obtained  must  be  of  the  gi-eatest  value,  especially 
in  facilitating  the  work  of  sewer  maintenance.  It  was  also 
decided  that  in  all  cases  of  new  street  construction,  where  the 
existing  public  sewers  were  not  in  a  satisfactory  condition, 
they  should  be  reconstructed  before  the  permanent  surface 
works  were  executed. 

GRADIENT    AND    LINE. 

Jn  examining  the  sewers  Mr.  Brown  early  discovered  that 
the  more  msdern  wore  often  as  bad  as  the  older  ones,  the 
only  improvement  being  the  substitutiou  of  glazed  earthen- 
ware pipes  for  bricks  and  the  old  segmental  tile.  With  few 
exceptions  the  sewers  were  found  in  an  exceedingly  bad  con- 
dition ;  the  gradients  were  not  properly  determined  by  an 
engineer,  but  w'ere  left  in  the  hands  of  labourers  m'Iio  exe- 
cnted  tho  work,  and  who  had  to  fix  them  by  the  aid  of  tho 
ordinary  pocket  level,  an  instrnmeut  wholly  unsuited  for  tho 
purpose,  and  with  which  it  is  impossible  to  properly  distribute 
the  fall,  hence  the  gradients  at  which  the  sewers  are  laid  in 
many  cases  are  nearly  as  numerous  as  the  pipes  of  which  they 
are  comjiosed,  a  condition  not  conducive  to  the  satisfactory 
and  cleanly  working  of  the  sewers.  In  a  very  large  number 
of  instances  it  was  not  deemed  necessary  to  attempt  a 
uniform  gradient  from  tlic  point  of  connection  of  a  back  street 
sewer  to  tho  front,  but  a  very  steep  gradient  was  given  im- 
mcdiatel}"  at  tho  connection,  Avheii  the  sower  had  to  take  its 
chance  as  to  whether  it  was  deep  enough  at  certain  points  or 
not.  If  not  deep  enough,  without  any  compunction  it  woald 
be  lowered,  irrespective  of  fall,  and  again  raised  ;  and  so  the 
majority  have  been  dealt  with  as  to  level,  the  primary  causes 
of  (.heir  not  working  being  the  want  of  more  regular  gradients, 
tho  non-supervision,  and  tho  avoidance  of  a  little  increased  cx- 
eavatioi! .  The  lines  of  tlic  sowers  were  found  to  bo  equally  bad, 
no  system  of  ranging  (he  i)oint3  having  been  attempted.  Tho 
curves  at  angles,  which  should  have  been  formed  by  properly- 
manufactured  bend  iiipes,  had  in  most  instances  been  formed 
by  straight  pipes,  the  result  being  that  the  sewage  could  not 
flow  freely  round.  The  joints  are  open  on  the  outer  side  and, 
a  large  quantity  of  sewage  finds  its  way  into  the  sub-soil. 
CONNECTIONS. 

The  report  contains  the  following  remarks  in  regard  to 
connections;  "The  favoured  and  generally-adopted  method 
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of  making  branch  connections  to  tho  sewers  was  by  ciittirg  a 
liolc  in  the  sewer  pipe,  placing  the  branch  pipe  either  into  it 
or  somewliere  in  tlio  neighbourliood,  and  packing  this  round 
with  loose  bricks  or  stonea,  or  leaving  it  open  altogether. 
There  has  been  no  atten])>t  to  make  the  sowers  watertight, 
whether  constructed  of  briik,  sigmental  tiles  or  pipes,  and  in 
conscqaenco  the  subsoil  is  much  contaminated  wherever  the 
sewer  exists.  They  arc  largely  sewers  of  di-posit,  and  several 
would  cease  to  work  altogether  if  it  were  not  for  the  assist- 
ance afforded  by  the  flushing  van.  In  one  street,  where  an  old 
sewer  was  being  replaced  by  a  new  one,  we  fonnd  it  had  not 
worked  for  a  considerable  time,  and  that  at  the  outlet,  where 
the  volume  of  sewage  should  have  been  the  greatest,  there  was 
none,  but  the  whole  of  the  liquid  di.scharged  into  it  had  jier- 
oolated  through  the  open  joints  of  the  tiles  into  the  subsoil." 
Mr.  Brown  rightly  remarks  that  it  should  only  bo  necessary 
to  mention  this  matter  in  order  to  bring  home  the  possibility 
of  danger  to  health  arising  from  the  saturation  of  the  subsoil 
by  sewage.  One  of  the  e.xcellont  plates  appended  to  the  re- 
port illustrates  some  of  the  connections  and  work  actually 
fonnd  prevailing  to  a  large  extent.  But  for  pressure  on  our 
space  and  the  fact  of  the  plates  being  coloured  wo  should 
gladly  have  reproduced  some  of  those  illustrations,  which  aro 
undeniably  interesting  examph^s  of  how  not  to  do  it.  As  i\o 
system  of  inspection  was  in  ()i)eration  before  Mr.  Brown's 
time,  the  pipes  and  their  connections  were  not  seen  except  by 
those  executing  the  work.  When  at  last  an  attempt  was  made 
to  subject  the  work  to  systematic  inspection,  considerable 
opposition  was  met  with,  Mr.  Brown  and  his  assistants  being 
frequently  ordered  eff  as  impudent  intruders  and  meddlesome 
busybodies. 

The  report  naturally  divide.^  itself  into  two  sections.  This 
week  we  have  endeavoured  to  give  the  most  interesting  points 
in  the  first  section,  which  so  clearly  and  fully  describes  the 
condition  of  the  existing  sewers  and  the  possibilities  of  danger 
to  health  arising  from  their  defective  condition.  In  onr  next 
issue  we  shall  deal  with  the  second  section,  in  which  Mr. 
Brown  draws  attention  to  the  remedial  measures  reqnired 
to  place  the  town  in  a  satisfactory  condition  with  regard  to 
its  sewers. 


GASTLEFORO  SERVICE  RESERVOIR. 


A  Sl>fGULAR  FISSURE. 

The  Castleford  Urban  District  Council  have  received  a 
report  from  Mr.  Malcolm  I'atorsoa  on  the  state  of  their  ser- 
vice reservoir  on  Ked  Hill. 

A  huge  fissure  extends  across  the  entire  surface  of  the 
bottom,  2  ft.  to  5  ft.  in  width  and  28  ft.  deej).  This  was  laid 
bare  some  months  ago,  after  the  sudden  disappearance  of  the 
contents  of  the  tank  when  the  concrete  bottom  was  partlj' 
removed.  The  reservoir  site  is  on  the  Permian  formation, 
the  strata  consisting  of  magnesian  limestone  lying  in  a  com- 
pact sand-bed  almost  indurated  to  rock.  This  rock  yields 
the  beat  moulder's  sand,  which  has  been  excavated  for  many 
generations  by  mining  in  lung  galleries  with  supports  and 
adit  entrances.  The  workings  extend  for  miles,  and  have 
been  proved  to  approach  within  a  few  feet  of  tho  reservoir, 
and  probably  extend  below  it  on  the  side.  By  exposure  to 
air  and  the  infiltration  of  water  they  have  gradually  crumbled 
and  fissui'ed,  causing  leakages  from  the  tank,  whicli  in  their 
turn  have  accelerated  the  waste  and  tho  subsidence,  and  have 
caused  the  ruin  of  the  tank.  .Vn  inspection  of  these  workings 
was  necessary,  though  attended  by  danger  from  loose  rock 
in  the  roof.  In  Jlr.  Paterson's  report  a  jirevious  pi'oposal  to 
buttress  tho  north  side  by  a  retaining  wall,  arched  on  plan,  is 
set  aside  as  a  futile  and  hazardous  operation.  Instead  of 
this,  he  proposes  to  construct  a  new  reservoir,  holding 
1,250,000  gallons,  on  a  new  site  on  adjacent  ground  to  tho 
west  of  the  present  tank,  wliich  appears  to  bo  tho  only  suit- 
able site  not  honeycombed  by  the  sand  workings ;  but  even 
here  he  considers  that  five  or  six  borings,  not  less  than  50  ft., 
are  indispensable  to  prove  tho  ground.  The  present  popula- 
tion of  Castleford  is  17,00U,  having  increased  from  6,2'71  in 
1H71.  Tho  cost  of  the  new  reservoir,  if  open,  is  estimated  at 
£3,2.50,  or  if  covered  at  £4,700. 

At  tho  request  of  the  council,  Mr.  Malcolm  Paterson  also 
recently  reported  on  the  present  condition  and  working  of 
tho  main  drainage  system,  including  the  pnmp  well  and  tank 
sower.  After  a  detailed  examination  and  certain  tests,  hi.s 
concluHions  are  («)  that  the  stability  of  tho  works,  which 
were  constructed  from  his  desigua  in  1877,  is  intact  in  all 
I'espects,  tho  work  being  as  gt)Od  as  when  it  left  the  con- 
tractor's hands  ;  (d)  that  tlio  permanent  inllux  of  subsoil  water 
by  leakage  is  insignificant,  but  that  certain  open  lands  aro 
drained  direct  into  the  system;  (<•)  that  Hushing  of  a  system- 
atic kind  has  not  been  used,  although  each  manhole  was 
designed  as  a  flushing  shaft,  and  that  tho  whole  vf  tho  main 
ontfall  and  branch  sewers,  and  parts  of  other  sewerii,  aro  in 
nrgent  need  of  (lushing;  and  {<<)  that  tho  storm  watoroffstroots 
and  largo  yard  surfaces  shoulil  not  be  taken  into  the  sewers, 
which  were  not  designed  to  receive  more  than  the  storm 
water  from  roofs  and  small  yards,  Ao.  Bcsidiss  temporary 
measures,  such  as  cleansing  the  sewer  from  tho  accumulation 
of  solids.  Mr.  Paterson  recommends  certain  automatic  flush- 
ing tanks,  self-acting  flushes  in  tho  tank  sewer,  storm  over- 
flows, revolving  screen,  iScc,  at  a  cost  of  £1,200.     This  outlay, 


be  considers,  with  proper  management,  will  render  the  Castle- 
foril  drainage  aystum  thoroughly  eflicient.  The  river  Aire  at 
Castleford  is  oidy  28J  ft.  above  sea  level,  and  the  town  lies 
so  low  as  to  be  subject  to  surface  floods  in  certain  places. 
Hence  the  existence  of  flat  gradients  and  the  need  •f  constant 
flushing.  .\lso,  the  sewage  being  pumped  4-'»  ft.  renders  it 
essential  lo  keep  out  the  subsoil  water  and  the  bulk  of  the 
storm  water.  Since  tho  scheme  wits  carried  out,  at  a  cost  of 
about  £30,000,  Castleford  hax  ilonbled  its  pupnlation,  and  in 
8till  increasing  at  a  rapid  rate. 


DARLINGTON  NEW  TECHNICAL  COLLEGE. 


The  new  technical  college  at  Darlington  was  openeil  by  tho 
Duko  of  Devonshire  recently.  The  building  is  situated  in 
Xorthgato,  tho  principal  thoroughfare  of  the  town,  and  haa 
been  erected  from  the  dosigus  of  Mr.  G.  G.  Hoakins,  r.K.i.u.A., 
of  Darlington.  The  central  tower  rises  80 ft.  from  the  pave- 
ment level,  anil  the  building  itself  is  three  storeys  high.  It 
has  a  frontage  to  the  street  of  about  140  ft.,  and  a  like  extent 
is  covered  by  a  wing  on  tho  south  side.  The  stylo  of  the 
building  is  Perpendicular  Gothic  of  the  florid  English  type, 
which  prevailed  from  14C0  to  1570.  The  interior  of  the 
building  provides  accommodation  for  the  several  branches 
of  study  already  arranged  for.  There  aro  the  semi-basement, 
ground  floor  and  first  floor.  In  tho  senii-basement  are  the 
physical  laboratory,  two  rooms  suitable  for  instruction  in 
metal  work,  plumbing  work,  brass  work,  lic,  and  another 
room  for  wood  work,  a  students'  common-room,  small  room 
for  lockers,  cookery-room,  and  another  room  for  domestic 
economy,  and  whore  laundry  work  could  be  taught.  Tho 
ground  floor  provides  a  janitor's-rooiu,  a  room  for  optical  and 
photographic  work,  an  administration-room  and  secretary's 
oiSce,  a  room  for  general  subjects,  langnages,  &c.,  and  a  roam 
to  be  used  as  a  college  museum.  On  the  south  side,  and  on 
the  same  floor,  is  a  physical  lecture-room,  a  balance-room,  a 
laboratory  29  ft.  6  in.  by  37  ft.,  vrith  woi"king  benches  to  ac- 
commodate twenty-six  students,  store-room  and  lavatories, 
&c.  The  first  floor  provides  a  room,  28  ft.  by  26  ft ,  for  draw- 
ing  classes,  adjoining  this  is  an  art-room,  28  ft.  by  18  ft.  The 
"  oriel  "  room  is  situated  at  the  head  of  the  grand  staircase. 
There  is  also  an  art -room  for  clay  and  wax  modelling.  The 
long-room  is  also  on  this  floor.  'The  length  and  breadth  are 
respectively  90ft.  by  30  ft.  It  is  lighted  by  five  windows 
facing  northwards.  If  required,  this  apartment  can  be 
screened  o£E  into  five  separate  bays.  There  are  two  roams 
in  the  tower,  one  above  the  other ;  a  spiral  staircase  leads  up 
from  the  first  floor  into  the  lower  of  the  two,  the  top  one 
being  reached  when  desired  by  means  of  a  ladder.  The 
building  has  cost  about  £13,000.  The  contractors  for  the 
principal  trades  were  :  Excavators',  bricklayers',  masons'  work 
and  teri'acotta  and  fireproofing,  Messrs.  McKenzic  Brothers; 
carpenters'  and  joiners'  work,  Mr.  I{.  T.  Suaith  ;  slaters' 
work,  Mr.  John  landless;  plasterers'  work,  Messrs.  Thomas 
Robinson  &  Son ;  plumbers'  work,  Mr.  Emmerson  Smith ; 
glaziers' work,  Mr.  Robert  Smith;  painters' and  decorators' 
work,  Messrs.  W.  H.&  \V.  Hosking,  all  of  Darlington;  marble 
terrazzo  pavement,  Jlr.  Joseph  F.  Ebner,  London ;  stained 
glas.^,  Messrs.  Atkinson  Brothers,  Newcastle  -  on  -  Tyne ; 
wrought-iron  casements.  .Mr.  George  W'ragge,  Salford ;  orna- 
mental wrought-irou  gates,  grilles,  &c.,  and  gas  fittings,  tho 
Princess  Art  Metal  Works  Company,  Manchester.  Mr.  Joseph 
Dalron  was  the  clerk  of  works. 


SUPERANNUATION   CONFERENCE. 


In  the  com'se  of  some  remarks  we  recently  made  on  the 
Local  .Authorities  Oflicers'  Superannuation  Bill,  unsuccess- 
fully introduced  last  session,  wo  announced  that  an  adjourned 
meeting  of  the  superannuation  conference  convened  by  the 
Municipal  Oflicers'  Association  would  shortly  bo  held  to  con- 
sider tho  iwaition.  This  meeting  was  held  on  Thursday,  at 
Sion  College,  when  tho  chair  was  taken  by  Mr.  C.  W.  Tsigg, 
vestry  clerk  of  Camberwell  and  president  of  tho  asso- 
ciation. It  was  nnanimouslj'  resolved  to  reintroduce 
the  Local  Anthorities  Oflicers'  Superannuation  Bill  in  the 
next  session  of  Parliament,  and  the  noct'ssary  steps  will  at 
once  be  taken  to  secure  that  object.  Mr.  Tagg.  chairman,  and 
Mr.  C.  J.  F.  Carnell,  hon.  secrt-tan,-,  were  unanimously  iv- 
clectod  to  their  respect  iveoftices  ami  accorded  a  very  hearty 
vote  of  thanks  for  their  services  during  tho  la.st  year.  A 
committee,  consisting  ef  Or.  Dudfield,  Mr.  Chaloner,  the 
chairman,  anil  tho  hon.  secretary,  was  appointo<l  to  oonfiT 
with  other  associations  in  support  of  tho  Bill.  Keprosontn- 
tives  fron\  tho  following  Imdies  were  present ;  The  Incor- 
porated Society  of  Medical  Officers  of  Health,  tho  Municipal 
Oflicers'  Association,  tlie  Metropolitan  Rato  Colleelors"  .Vkso- 
elation.  School  Board  for  London  (head  oftico  staff).  Rural 
District  Councils'  .\9SO('iation,  Poor  Law  Oflicers'  .Association. 
School  .Attendance  Oflicers'  National  Association.  London 
School  Boanl  Ortioors'  .Ansixiulion,  the  Library  Association, 
School  Keepers  AsHocintion,  and  tho  County  Snrvcyor.i' 
Society.  Mr.  C.  J.  K.  Carnell.  the  hon.  socretnr}-,  33  Panlet- 
road,  Camberwell,  S.K  ,  will  furnish  any  information  respect- 
ing the  measure. 
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Sewage  Purification. 

THE    PROBLEM    IN    RURAL    DISTRICTS. 


Mr.  J.  Alilersey  Devonport,  engineer  and  surveyor  to  the 
J^antwieh  Rural  District  Council,  liaving  been  requested  to 
report  on  tlie  sewerage  of  Hasliugton,  pointed  oat  that  when 
application  was  made  for  sanction  to  borrow  the  money  the 
Local  (iovernnient  Board  would  require  to  know  the  method 
adopted  for  the  purification  of  the  sewage,  and  that  no  esti- 
mates could  be  reliable  until  that  question  was  decided.  He 
therefore  submitted  tlie  following  remarks  to  his  council  on 
the  subject : — 

The  different  methods  of  treating  sewage  tliat  are  now 
before  the  public  are  to  some  extent  puzzling,  both  by  their 
number  and  their  testimonials.  When  we  look  into  the  matter, 
too,  we  find  the  result,  perhaps  in  the  majority  of  instances, 
not  entirely  satisfactory,  and  it  is  hardly  to  be  wondered  at 
that  the  local  authorities  show  some  unwillingness  to  grapple 
with  the  question.  I  have  been  looking  for  light  for  years, 
and  really  think  that,  so  far  as  rural  districts  are  concerned, 
the  dawn  is  appearing.  What  we  require  for  rural  districts 
is  a  system  of  sewage  purification  that  is  cheap  in  construc- 
tion and  cheap  and  easy  in  annual  maintenance.  To  obtain 
that  we  must  discard  grand  artificial  systems  and  adhere  as 
rigidly  as  possible  to  Nature's  own  costless  methods. 

BACTERIOLOGY. 

Connected,  as  I  was,  with  the  late  Mr.  Bailey  Denton,  I 
always  believed  in  intermittent  downward  filtration.  This  is 
a  natural  process,  and  from  the  researches  of  scientists  of 
recent  date  we  now  better  understand  all  about  its  working. 
It  has  been  found  that  the  action  of  these  intermittent  down- 
ward filters  is  bacteriological  and  that  their  success  de- 
pends on  the  cultivation  within  them  of  certain  bacteria 
or  microbes  whose  life  history  is  now  being  unfolded  to  us. 
By  successfully  cultivating  these  oiganisnis  in  tanks  con- 
structed for  their  occupation,  which  1  may  call  concentrated 
intermittent  downward  filtration  tanks,  you  may  in  a  small 
'and  compact  compass  deal  with  a  comparatively  large  amount 
of  sewage,  for  these  organisms  feed  on  sewage,  converting 
its  foulness  into  more  simple  compounds.  This  is  just 
Nature's  system,  and  it  has  been  going  on  ever  since  there 
was  refuse  or  tilth  in  the  world.  Indeed,  if  there  was  not 
some  agency  of  this  kind  the  world  would  become  unbearable 
from  its  own  filth.  You  spread  manure  upon  a  field,  and 
Nature  sets  to  work,  by  means  of  organisms,  to  convert  it  into 
nitrates  and  the  like  for  the  support  of  plant  life  ;  and  in  this 
operation  its  character  is  changed  and  its  foulness  is  lost.  So 
if  you  bring  to  bear  the  actions  of  these  microbes,  anaerobic 
and  aerobic,  upon  sewage  in  a  way  suited  to  their  habits  of 
life,  they  will  change  the  character  of  the  sewage,  rendering 
it  innocuous.  I  have  no  data  as  to  the  action  of  bacteria 
upon  trade  refuse,  wastefrom  dye  works,  and  the  like,  when  in 
sewage  ;  but  I  simply  advocate  bacteriological  treatment  for 
ordinary  sewage,  such  as  is  produced  from  our  small  towns 
and  villages. 

I  have  been  much  interested  in  the  reports  of  Mr.  Dibdin 
(chemist  to  the  London  County  Council),  Mr.  Thudichnm,  Mr. 
Cameron  and  others,  and  the  system  therein  refeired  to,  it 
seems  to  me,  is  fast  getting  out  of  the  e.\perimental  stage, 
and  has,  in  fact,  already  become  practicable.  With  Mr. 
Cameron's  small  tanks  at  Exeter,  which  deal  with  a  district 
of  about  1,500  persons,  the  sewage  is  first  treated  in  a  close 
tank  with  anaerobic  bacteria,  and  subsequently  alternately 
in  open  tanks  by  aerobic  bacteria,  the  effluents  being  good. 
Mr.  Dibdin  is  carrying  on  ejcperiments  at  Snttcm,  in  Suricy, 
and  elsewhere,  and  is  endeavouring  further  to  increase  the 
usefulness  of  the  tanks  by  keeping  them  continuously  charged 
with  oxygen,  without  which  aerotiic  bacteria  cannot  live. 

THE    WINSrOBI)    WORKS. 

I  have  periodically  for  years  past  inspected  the  sewage 
purification  works  of  the  town  of  Winsford,  near  here ;  they 
have  been  at  work  for  seventeen  or  eighteen  years.  I  have 
never  perceived  any  nuisance  on  the  works  or  in  the  r-ivcr 
Weaver  adjacent.  1  never  thought  that  sini]ple  mechanical 
straining  ihrough  clinker  and  ashes  could  have  attained  sn 
satisfactory  a  result;  but,  in  the  light  of  Dibdin's  ami 
Cameron's  researches,  I  believe  that  the  action  of  the  filters 
is  bacteriological  as  well  as  mechanical, and  that  explains  the 
whole  matter-.  In  fact.  Nature  is  just  doing  the  work  herself. 
On  these  purification  works  there  is  not  a  brick,  or  iron  rod 
or  wheel  ;  a  dozen  1.5-iii.  pipes,  with  clinkers,  bass  and  ashes 
i.'ornprise  the  whole  «  orks  upon  which  the  sewage  of  a  popu- 
lation of  about  lO.tJOO  ov  11,000  persons  is  dealt  with.  The 
effluent  passes  from  the  sewers  into  a  carrier,  formed  by 
clinkers  and  ashes,  about  3  ft.  wide.  From  this  carrier  the 
sewage  passes  through  the  IS-in.  pipes  laid  in  clinker  walls 
to  tanks  formed  out  of  clinker,  bass,  and  ashes,  about  G  yards 
by  IS  yards  each,  beyond  which  arc  larger  tanks.  The  sew- 
ago  is  treated  intermittently,  that  is  to  say,  it  passes  en  to 
one  set  of  tanks  for,  say,  a  week  or  a  fortnight,  and  then,  is 
shut  off  and  turned  on  to  another  set  of  tanks,  and  so  it  goes 
the  round  of  tanks,  all  other  tanks  resting  while  one  pair  are 
at  work.  In  the  tanks  the  sewage  passes  through  f rom  0  f t. 
to  7ft.  in  dcjith  of  rough  clinker,  bass  and  ash  of  different 
degrees  of  fineness. 


These  works  were  sanctioned  by  the  Local  Government 
Board   very  unwillingly,  if  I  remember  right,  and  some   of 
their  inspectors  now,  I  believe,  at  times  visit   them.     No  one, 
so  far  as  I  know,  has  found  fault  Avith  the   works,  and  I  be- 
lieve the  reason  to  be  (whether  the   Winsford  Urban   Council 
know  it  or  not)  that  they  have  hit  on  Nature's  own  system  of 
purification,  ami   by  the   interrnittencj'   of  the  application   of 
the  sewage  to  the  filters  they  have  provided  an   environment 
suited  to  the  action  of  the  bacteria.      With  respect  to  the  cost 
of  such   purification   works,  I  should   s;iy  that,  comparatively 
with  other  purification  works,  they  would  be  almost  coitless. 
The    clinker,    bass    and    ashes  are  produced    abundantly    in 
Winsford,  and  in  years  gone  by  I  have  been  paid  for  allowing 
them  to  be  deposited  on   land  of    mine  near  to  the  sewage 
works.     Probably  they  might  be  had  for  the  cost  of  carriage. 
Besides  the  clinkers  and   ashes  and  the  few  pipes,  there  is 
nothing  but  spade  labour  in  the  formation  of  the  beds.     I 
don't  think  there  could   be  anything   in  this  line  much  less 
costly.     With  res|>ect  to  annual   maintenance,  a  man  has  to 
turn  the    sewage  from   one  bed   to  another,  perhaps  once   a 
week  or  fortnight,  and  to  pick  np  the  surface  of  the   beds, 
after  they   are  dry,  and  there  might   be    some   renewal  of 
clinkers  and  ashes  required  ;  but,  altogei;her,  I  cannot  conceive 
a  cheaper  or  more  simple  system  of  sewage  purification.     I 
have  made  a  plan  of  the  filter-beds,  that  they  may  be   the 
better  understood.     The  Winsford  works  may  not  be  intricate, 
and  they  may  not  be  pretty, but  I  believe  them  to  be  efficient, 
and   that  by  modification  of  the  system  the   sewage,   either 
from   mansions,   farm    houses,   groups   of  houses,  villages  or 
small  towns,  may   be  successfully  dealt   with.     I   asked  Dr. 
Turner  to  inspect  the  Winsford  works,  and  I  hope  with  his 
assistance  in  the  more  scientific  part  of  the  question,  and  in 
studying  results  at  other  places,  that  we  may  put  the  sewage 
question  on  a  better  basis  in  the  district.     As  a  practical  out- 
come of  this   report,  I  would  ask  the  coimcil  carefully  to  con- 
sider it,  and  before  any  works  of  sew  age  disposal   are  decided 
upon  to   appoint  a  deputatitn  to  visit  the  works  at  Wins-ford, 
Exeter,  Sutton  and    other  places  where  this  simple  process  is 
in  operation,  and  decide  fcr  themselves  as  to  its  merits. 


TORRINGTON  WATER  SUPPLY. 

An  adjourned  meeting  of  the  town  council  was  held  last 
week  to  consiiler  schemes  and  estimates,  piovided  by  Mr. 
Baldwin  Latham,  for  increasing  the  storage  of  the  waterworks. 
T\vo  schemes  were  laid  before  the  meeting — one  for  building 
an  additional  reservoir  above  the  present  one,  and  the  other 
for  erecting  a  new  dam  higher  than  the  present  one,  and  so 
increasing  the  storage  capacity  of  the  existing  reservoir. 
The  relative  cost  would  be  as  follows  :  For  erecting  a  new 
reservoir  to  contain  5,500,000  gallons,  f 4,700;  4,500,000 
gallons,  £4,000;  3,500,000  gallons,  £3,800;  and  2,500,000 
gallons,  £3,700;  to  raise  the  water  line  of  the  present  reser- 
voir 8  ft.  and  provide  storage  capacity  for  10,000,000  gallons, 
£4,100;  6ft.  and  provide  storage' capacity  fcr  8,200,000 
gallons,  £3,700;  5  ft.  and  provide  a  storage  capacity  for 
7,000,000  gallons,  £3,400  ;  4  ft.  and  provide  storage  capacity 
for  6,000,000  gallons,  £3,200.  Mr.  Latham  said  he  favoured 
the  scheme  to  raise  the  bank  of  the  existing  reservoir,  and  it 
was  resolved  to  adopt  that  scheme.  A  resolution  proposing 
that  the  water  line  should  bo  raised  8  ft.,  and  so  provide  a 
storage  capacity  of  10,000,001)  gallons,  was  then  carried,  and, 
on  the  motion  of  the  major,  a  hearty  vote  of  (hanks  was 
accorded  I\li'.  Latham  for  attending  the  meeting. 


The  London  Water  Commission.— The  first  sitting  of  (he 

Loudon  Water  Commission  for  the  purpose  of  hearing  evidence 
will  be  lield  on  Moiulay,  t,he  22nd  day  of  November,  in  the 
JlcisesCommittee-room  at  the  House  of  Lords,  when  witnesses 
from  the  L-  inhin  County  Cnum-il  will  he  cxauiiiied. 

The  Acquisition  of  Churchyard  Bottom  Wood. —A  meet- 
ing of  the  joiiit  commit  tee  for  the  preservation  of  Churchyard 
liottom  Wood,  Highgate,  was  recently  held  at  the  Middlesex 
Guildhall.  It  was  rejKU'fed  that  by  an  Act  of  last  session, 
passed  at  the  instance  nf  this  committee,  the  dilliculties  which 
luid  previtnisly  stocd  in  the  way  of  coniributions  f rt  in  the 
London  C(tuntv  Council  and  other  local  bodies  had  been  re- 
moved ;  that  grants  had  lieen  made  by  the  Islington  and 
St.  Pancras  Vestries;  and  that  the  Middlesex  County  Council 
had  decided  to  grant  the  sum  of  £5,000  towards  the  purchase 
of  the  wood  on  condition  th;it  a  similar  amount  be  received 
either  from  the  London  Ci.unty  Council  oc  from  ether  sources. 
The  committee  resolved  to  at  i  nee  appeal  to  the  London 
County  Council  for  the  sum  suggested,  and  to  ask  the  St. 
ramrus  Vestry  for  a  further  gi-ant.  Mr.  Cory-Wright,  hoii. 
treasurer,  announced  that  between  £5,000  and  £0,000  had 
been  raised  from  private  donois,  and  commented  on  the  im- 
portance of  obtaining  the  balance  required  during  the  present 
year,  in  order  to  stop  the  accumulation  of  interest  on  the  pur- 
chase money. 


November  12,1897.] 


AND   COUNTY   ENGINEER. 
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Some  Annual  Municipal  Engineering  Records. 

ST.  MARY  ABBOTTS,  KENSINGTON  :  JOHANNESBURG. 


The  i.-port  of  Mr.  William  Wiaver,  surveyor  to  the  vestry 
of  St.  Mary  Abbotts,  KcnsiDgton,  for  the  year  ended  25th 
March,  1897,  states  that  daring  that  period  twelve  additional 
pipe  ventilators  have  been  carried  up  buildinKS,  and  a  corro- 
spondiDg  number  of  Burface  vontilators  abolished,  with  a  view 
of  mitigating  the  increasing  nuisance  arising  from  sower 
ventilators  fixed  in  road  surfaos.  The  total  length  of  sowers 
cleansed  by  manual  labour  was  over  45  miles,  while  Ij  miles 
of  pipe  sewers  were  Hushed  with  water.  Plans  and  applica- 
tions for  the  constrnctioD  of  6l>4  house  and  stable  drains  were 
received  and  approved ;  included  in  the  foregoing  number 
being  several  plans  sanctioned  as  combined  systems  in  accord- 
ance with  sec.  74  of  the  Metroiiolis  Management  Act  (18  and 
19  Vic,  cap.  120).  Mr.  Weaver  has  some  interesting  re- 
marks in  connection  with  thi>  2-gal!on  flush  controversy. 
Owing  to  the  action  of  the  West  Middlesex  Water  Company, 
the  vestry's  note  on  their  ilrainage  forms  recommending  the 
fixing  of  water  waste-preventers  to  discharge  3  gallons  had 
to  be  eliminated.  The  water  companies  have  statutory  powers 
to  limit  the  water  Hush  to  water-closets  to  2  gallons,  and 
the  West  Middlesex  Waterworks  Company  served  notices 
requiring  the  removal  of  the  3-gallon  water- waste  preventers 
fixed  by  persons  acting  upon  the  vestry's  recommendation. 
Mr.  Weaver  thinks  that  it  is  a  matter  for  regret  that  the 
water  companies,  taking  advantage  of  ihoir  powers,  are  limit- 
ing the  water  flush  to  water-closets  to  2  gallons,  and  that  it 
is  extremely  doubtful  if  any  saving  of  water  is  effected 
thereby.  It  has,  lie  says,  been  proved  by  experiment  that  2 
gallons  of  water  are  insufficient  for  effectual  flushing,  and  a 
careful  person,  linding  that  the  2-gallon  flush  does  not 
effectually  cleanse  the  water-closet  pan  and  trap,  discharges  a 
further  2  gallons,  so  that  4  gallons  of  water  are  used  while 
one  discharge  of  3  gallons  would  have  sufficed. 

Discussion  frequently  arises  as  to  the  res])on9ibilitie8  attach- 
ing to  the  departments  of  the  surveyor  and  the  medical  officer 
of  health  in  connection  with  the  supervision  of  house  drainage 
works.  The  vestry  have  now  adopted  a  recommendation  that 
all  works  of  repair  or  alteration  to  the  underground  drains  of 
any  premises  be  supervised  by  the  surveyor's  department, 
provided  that  this  instruction  shall  not  apply  to  such  works 
of  repair  or  alteration  as  the  fixing  of  gullies  or  drain  inlets 
apart  from  other  underground  work.  The  house  drainage 
supervision,  sa\'a  Mr.  Weaver,  as  now  carried  out,  although  a 
great  advance  upon  old  methods,  still  falls  far  short  of  per- 
fection. In  the  majoritv  of  cases  the  services  of  a  private 
surveyor  or  engineer  are  dispensed  with,  and  the  owner  relies 
on  the  public  official  for  perfect  work  and  a  gratuitous  certifi- 
cate at  completion.  In  striving;  on  these  lines  (laid  down  by 
the  vestry)  to  satisfy  public  demands,  a  very  large  amount 
of  work  is  involved,  and  any  curtailment  or  cessation  of  en- 
deavour to  meet  those  increasing  public  demands  would  only 
involve  public  outcry.  Mr.  Weaver  has  some  reference  to 
the  draft  by-laws  framed  by  the  London  County  Council 
under  sec.  202  of  the  Metropolis  Management  Act,  1855.  The 
draft  by-laws,  as  our  readers  are  aware,  are  made  *'  for  regu- 
lating the  dimensions,  form  and  mode  of  construction,  and 
the  keeping,  cleansing  and  repairing  of  the  pipes,  drains  and 
other  means  of  communicating  with  sewers,  and  the  traps 
and  apparatus  connected  therewith";  and  it  will  be  remem- 
bered that  they  were  the  subject  of  a  long  and  able  paper 
read  by  Mr.  Weaver  at  a  meeting  of  the  .Association  of  .Muni- 
cipal and  County  Engineers,  and  given,  with  discussion,  in 
onr  issue  of  26th  February  last.  In  addition  to  containing 
entirely  new  regulations  as  to  the  underground  portion  of  the 
drains,  the  draft  by-laws  propose  to  amend  many  of  the  exist- 
ing by-laws  framed  by  the  London  Countv  Council  under  seo. 
39  of  the  Public  Health  (London)  Act,  1891.  Mr.  Weaver  is 
of  opinion  that  many  of  the  proposed  by-laws  are  crude  and 
unworkable  in  practice,  and  that  in  others  the  requirements 
appear  to  be  excessive.  He.  however,  lutpes  that  a  sound  and 
workable  set  will  bo  framed,  dealing  effectually  with  this 
debateable  subject,  as  it  is  a  matter  of  great  importance  that 
a  nniform  code  of  by-laws  should  be  in  force  throughout  the 
whole  of  the  metropolis. 

The  following  details  of  paving  materials  used  and  work 
executed  in  a  large  metropolitan  parish  will  be  of  interest ;  Of 
paving  relaid  there  was  !l3,!ll2ft.  super.;  new  2l-in.  York, 
36,469  ft.  super.;  new  3. in.  York,  5,207  ft.  super.;  now  granite 
kerb,  1,598ft.  run  ;  kerb  reset,  0,347  yanis  run  ;  channel  re- 
laid,  977  yards  super.;  crossings  and  pitchings  relaid,  5,4-16 
yards  super.;  now  channel,  241  yards  super.;  new  dressed 
crossings,  1  U)  yards  super.;  concrete,  1,0-45  yards  cube.  The 
masons  and  paviors  under  the  vestry  exei'uied  the  following 
work  :  York  paving  relaid.  110,929  ft.  super.;  kerl>  reset, 
3,487  yards  run ;  channel  relaid,  1,911  yards  super,;  pitching 
relaid,  2, 6-t4  yards  stipor.;  carriageway.  020  yards  super.;  coal- 
plate  holes  cut,  249  in  number.  Work,  incurring  an  expoinli- 
ture  of  £1,593,  was  performed  by  the  masons  and  paviors 
during  the  year.  The  total  length  of  roads  under  the  charge 
of  the  vestry  is  8486  miles,  including  573  lineal  yards  made 
np  and  taken  over  in  the  past  twelve  mouths.  The  materials 
used  on  the  parish  roads  (exclusive  of  wood-paved  roads)  were 


as  follow  :  Granite,  9,56h  yardi ;  flint,  3,006  yaidi ;  gr&nit*, 
1,598  yards.  The  granite  was  sappliod  by  Mesirs.  A.  i  F. 
Manuelle,  Leadenhall-street,  EC;  Mr.  C.  M.  Manuelle,  Lime- 
street,  E.G.;  and  the  Kensington  Board  of  Guardians.  MesBrg. 
Eastwood  &  Co.,  Lambeth,  and  Mesars.  J.  Horsforth  4  Co. 
supplied  the  flints,  and  Messrs.  W.  &  J.  Studds,  Iver,  Buck*, 
tho  gravel.  Over  4,500  trenches  wore  optmed  by  gas  and 
water  companies  and  the  Post  Office  authorities,  the  oxpensoi 
of  making  tho  necessary  repairs  being  over  £1,614.  Thia 
amount  was  charged  to  the  respective  companies,  <tc.,  for  th» 
making  good  of  13,074  snper.  yards  of  sarface.  A  very  com- 
pletestatetnent  of  the  wood-paved  roads  of  tho  parish  is  pre- 
sented by  Mr.  Weaver,  in  .iddition  to  a  report  on  the  sabsti- 
tutiou  of  woo<l  for  macadam,  prepared  by  him  in  accordance 
with  the  vestry's  instructions.  Hisviews,  bothag  to  creosoted 
wood  and  diminished  depth  of  blocks,  were  only  put  forward, 
he  says,  after  many  years'  experience,  based  on  careful  tri&lB 
and  experiments,  and  the  resnlta  he  holds  fully  bear  oat  hii 
anticipations.  A  wood  paved  road  surface,  ho  considers,  will 
last  equally  long  without  repaving,  whether  it  ia  paved  with 
blocks  5  in.  or  6  in.  in  depth,  as  the  renewal  is  necessitated, 
not  by  tho  blocks  being  worn  out,  but  by  the  curvature  of  the 
surface  wearing  down  below  tho  level  at  whioh  the  surface 
water  will  run  to  the  side  channels.  Still  shallower  oreosotod 
deal  blocks — f  i:.,  4  in.  deep— are  under  trial  in  Sydney -place, 
South  Kensington,  having  been  laid  down  in  Xovember,  1889, 
and  at  the  present  time  are  in  good  condition  and  have  not 
been  patched  or  repaired. 

Returns  of  wood  jiaving  and  repairs  and  electric  lighting 
are  also  included  in  the  report,  the  roads  served  by  tho  elec- 
tric lighting  companies  being  mentioned,  together  with  tho 
general  construction  of  the  mains.  A  report  on  clectrio 
lighting,  prepared  some  time  back  b^-  Mr.  Weaver,  subse- 
quently received  the  special  consideration  of  the  Works  Com- 
mittee, who  reported  that  a  by-law  should  be  made  by  the 
vestry  under  sec.  6  of  the  Electric  Lighting  Act,  1882,  re- 
quiring tho  companies  to  report  every  six  months  the  action 
taken  by  them  to  comply  with  tho  regulations  of  the  Board 
of  Trade.  After  giving  a  return  of  work  done  in  connection 
with  the  removal  of  honse  and  street  refuse  and  watering 
and  cart  ing,  the  surveyor  goes  on  to  speak  of  a  dispute  with 
the  Orsott  Rural  Sanitary  Authority  regarding  tho  depositing 
of  refuse  on  tho  land  at  Purfleot ;  but  the  matter  was,  he  says, 
finally  settled  by  tho  vestry  undertaking  to  cover  np  tho 
heaps  in  accordance  with  certain  suggestions  made.  A  sum- 
mons, which  had  been  issued  by  the  sanitary  authority,  wa», 
on  this  understanding,  withdrawn,  the  vestry  paying  costs. 
Messrs.  Studds  at  present  hold  the  contract  for  the  barging 
away  of  house  and  street  refuse,  their  tender  having  been 
accepted  for  three  years. 

#  •  • 

The  report  of  Mr.  Charles  Abnrrow,  town  engineer  of 
Johannesburg,  for  the  year  ended  31st  December,  1896,  in- 
forms us  that  his  department  is  responsible  for  an  area  of 
441  square  miles.  The  total  length  of  roads  and  streets  is 
126  miles,  an  increase  of  -16  miles  on  tho  previous  year. 
There  is  a  total  length  of  macadamised  streets  of  6,307  yards, 
or  3  58  miles,  representing  an  area  of  82,019  square  yards. 
During  1896  about  47  miles,  or  an  area  of  12,1 16  square  yards, 
of  streets  were  remetallod.  Tho  materials  used  in  road  con. 
struction  amounted  to  79,877  loads  of  stone  and  12,070  load« 
of  binding.  The  general  street  works  for  the  year  included 
rough  edging  to  2,920  yards  of  footpaths,  10,427  yards  of 
curb,  6,917  yards  of  gntt'er  2  ft.  6  in.  to  2  ft.  11  in.  wide,  2,062 
yards  of  glitter  4ft.  to  4  ft.  6  in.  wide,  and  1,423  yards  of 
crossings  of  an  average  width  of  8  ft.  6  in.  A  considerable 
length  of  steel  storm-water  drains,  varying  from  18  in.  to 
24  in.,  was  laid  during  tho  year.  .\  Rlakc  Marsden  stone- 
crusher  is  now  in  operation,  and  two  lil-ton  steam  road-roller* 
of  the  ccmiponnd  cylinder  type  have  been  added,  bringing 
tlic  number  of  rollers  up  to  five,  .\rrangcments  have  been 
made,  we  observe,  to  manufacture  tar  macadam  depart- 
mentally.  Tho  total  length  of  tho  tram  lines  at  tho  end 
of  the  year  was  slightly  over  10  miles.  During  tho  year, 
5,861,350  gallons  of  water  were  used  for  road-mnking  and 
street-watering  purposes,  and  2.742,901  gallons  for  other  pur- 
poses, inrlnding  tho  cemetery,  public  works  yards,  parka  and 
fountains.  Tho  regular  water  supply  of  the  town  is  not  con- 
trolled by  the  municipality.  Tliroo  4-in.  artesian  wells  were 
sunk  during  the  year,  and' 201  hydrants  wore  fixed,  making  a 
total  of  39H.  The  water  mains  in  the  town  extend  to  84  mile» 
l,550yards,  ami  the  com  par  y  supplied  over  200,0<Xt,O00gnllons 
for  domestic  purposes. 

At  the  end  of  tho  year  there  was  a  total  length  of  20  milei 
of  gas  mains,  and  the  number  of  pnblic  lamps  was  .150.  The 
quantity  of  gas  mannfactnrud  amounted  to  25. -1.15, 806  cubic 
feet,  of  which  13,2^»l.i"'<'  cubic  feet  were  sold  to  privste 
consumers  and  5,409.t';t5  cubic  feet  consumed  by  public 
lamps.  Tho  average  price  was  ISs.  9d.  per  1,000  cubic  feet. 
Last  year  a  new  gas-holder  of  160,000  onbio  feet  capacity 
was  erected,  at  a  cost  of  £10,043.  The  total  storago 
capacity  of  the  two  gas-holder*  is  225,000  cubic  feet.     In 
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Connection  with  electric  lighting,  the  total  length  of  over- 
head wires  is  42  miles  and  the  number  of  poles  360.  About 
14,000  lamps,  equiralent  to  8  candle-power  each,  are  con- 
nected with  the  mains,  and  about  8,500  are  awaiting  con- 
nection. During  the  year  the  public  lighting  was  increased 
by  100  incandescent  electric  lamps,  making  a  total  of  123, 
equal  to  300  8  candle-power  lamps,  and  by  twenty-one 
arc  lamps  of  2,000  candle-power  nominal.  The  total  number 
of  units  generated  daring  the  year  was  400,978,  of  which 
282,304  were  sold  to  private  consumers  and  12,878  used  for 
public  lighting.  The  average  price  obtained  per  unit  was 
Is.  .'Jid.  We  observe  that  considerable  additions  wei"e  made 
to  the  plant  last  year.  The  "  Gezondheids  Coraite  "  having 
decided  to  pump  the  slop  water  from  some  convenient  position 
in  the  town  to  a  new  depositing  site,  ground  was  acquired 
for  the  erection  of  a  pumping  station.  Tenders  were  accepted 
for  two  30  horse-power  boilers,  two  pumps,  and  .5,400  yards  of 
delivery  mains  of  5  in.  and  6 in.  diameter.  Each  pump  is 
capable  of  raising  15,000  gallons  per  hour,  the  actual  head  to 
be  pumped  against  being  162  ft. 

The  total  expenditure  on  public  works  for  the  year  was 
£109,431.  Building  is  evidently  prosperous,  the  number  of 
plans  approved  during  the  year  being  2,491,  of  which  1,179 
were  for  dwelling-houses  and  527  for  alterations  and  additions. 
We  are  informed  in  the  report  that  the  proposed  buildings 
were  generally  superior  to,  and  in  many  cases,  much  larger 
than  those  erected  in  previous  years.  In  concluding  his  report 
Mr.  Abnrrow  expresses  his  satisfaction  with  the  manner  in 
which  his  staff  had  carried  out  their  duties,  and  especially 
records  his  appreciation  of  the  ability  and  zeal  shown  by  hia 
chief  assistant,  Mr.  Andrews. 

Some  remarks  on  the  general  municipal  organization  of 
the  famous  Transvaal  city  will  be  found  in  our  issue  of  October 
8th.,  in  connection  with  the  complimentary  dinner  at  which 
Mr.  Aburrow  was  recently  entertained  in  London. 


THE  SURVEYORS'  INSTITUTION. 


PRESIDENT'S  ADDRESS. 

On  Monday  evening  Mr.  Christopher  Oakley  delivered  his 
opening  address  as  president  of  the  Surveyor's  Institution. 
With  one  o.^ccption  the  topics  touched  upon  by  him  had  little 
or  no  reference  to  municiiial  matters,  the  greater  part  of  the 
paper  being  occupied  with  agriculture  and  allied  questions, 
and  especially  with  the  report  of  the  last  Royal  Commission 
oh  tlie  inuch-ilepressed  industry  referred  to.  Towards  the 
close  of  his  address  the  president  referred  to  the  familiar 
question  of  betterment  in  connection  with  the  London  County 
Conncil.  That  body,  he  said,  appear  to  have  got  fcliree  schemes 
through  Parliament  in  connection  with  their  Improvements 
Act,  1897.  These  three  schemes  are  as  follows:  1,  The  con. 
struction  of  a  new  street,  about  300  j-ards  long,  connecting 
the  northern  approach  to  the  Tower  bridge,  opposite  the 
entrance  to  the  Royal  Mint,  with  Great  Prescott-street ;  2, 
the  widening  of  the  Strand  by  the  removal  of  the  block  of 
buildings  forming  the  south  side  of  Holywell-street;  3,  the 
widening  of  the  southern  end  of  Tottenham  Court-road  by 
the  removal  of  the  block  of  houses  forming  the  east  side  of 
Bozier's-court. 

The  conditions  as  regards  "  betterment "  imposed  by  the 
Tower  Bridge  Southern  Approach  Act,  of  1895 — i.e.,  (a)  Tlie 
con6ning  of  "worsement"  to  the  same  area  as  "betterment "  ; 
(i»)  the  right  of  comjielUng  purchase  by  the  comicil  to  bo 
exercisable  by  the  owner  within  three  months  of  tlie  council's 
assessment  onlj' ;  and  (i;)  the  consideration  of  all  m.atter.s  to 
be  left  to  the  arbitrator  witliout  the  right  of  going  to  a  jury — 
apply  to  all  three  scliemcs,  bat  they  stand  on  a  .somewhat 
different  footing  from  each  other  as  regards  what  is  known 
as  the  "improvement  area."  An  addition  to  the  standing 
orders  of  the  House  of  Commons,  known  as  45b,  stipulates 
that  in  the  case  of  Bills  containing  power  to  impose  an  im- 
provement charge,  the  distance  on  each  side  from  the  centre 
line  of  the  now  street  tii  which  the  imjirovcment  rate  shall 
apply  shall  not  exceed  tliree  times  the  breadth  of  the  new 
street  (as  shown  on  the  iilaiis).  In  the  exercise  of  its  dis- 
cretion Parliament  has  allowed  the  full  distance  of  three 
times  tho  width  of  the  new  street  in  the  case  of  the  northern 
aipproaoh  to  tho  Tower  bridge,  but  in  tho  case  of  the  Strand 
has  strictly  confined  tlie  iuiprovcmont  area  to  the  houses 
forming  tlie  north  side  of  llolywell-stroet,  and  in  the  Totteu- 
hani  Court-road  ituproveiiient  to  the  houses  forming  the  west 
sid(^  of  Uo/ier's-court,  with  a  few  additional  houses  between 
tho  northern  end  of  that  court  and  Hanway-strect.  The  only 
other  cases  in  which  betterment  has  been  sauelionod  by  Par- 
liament are  the  County  Coimoil's  Act  for  tho  soutlnMii 
approach  to  the  Tower  bridge,  and  an  Act  of  1891  of  the 
Manchester  Corpoiation  for  certain  improvements  in  tlieir 
city.  The  iiresideut  concluded  by  a  brief  reference  to  tho 
affairs  of  the  Institution. 

At  the  (ionclusion  of  tli('  addiess  it  was  proposi'il  that  a 
vote  of  th.'iiikH  bi' accorded  liiiii  for  his  long  and  exhaustive 
paper.  This,  having  been  seconded,  was  unauiiTiously  agreed 
to,  and  Mr.  Oakley,  in  reply,  said  that  he  warnilv  'thanked 
the  assembly  for  their  kind  vote,  and  was  glad  tliat  they 
rflcognised  the  practical  nature  of  his  addreBs. 


LEEDS  NEW  BUILDING  BY-LAWS. 

The  Buildings  Committee  of  the  Leeds  Corporation  are  en- 
gaged in  revising  the  building  regulations  for  the  city.  A 
draft,  numbering  117  by-laws,  has  been  prepared,  and  copies 
sent  to  the  Leeds  Master  Builders'  Association  and  the  Leeds 
aud  Yorkshire  Architectm'al  Society,  in  order  that  those 
bodies  may  review  the  list  and  make  what  suggestions  they 
think  proper.  Many  of  the  old  by-laws  have  been  retained,  a 
considerable  number  have  been  materially  modified,  and  there 
are  some  new  regulations.  With  regard  to  the  laying  out  of 
new  streets,  hitherto  the  minimum  width  has  been  36  ft. 
Now  it  is  proposed  that  main  thoroughfares  shall  not  be  less 
than  42  ft.  There  is  a  proviso,  however,  that  a  street  may  be 
36  ft.,  on  condition  that  at  each  side  there  is  an  area  of  6  ft., 
making  48  ft.  from  house  front  to  house  front.  A  new  by-law 
stipulates  that  in  the  case  of  dwelling  houses  to  be  erected  in 
damp  situations  there  shall  be  a  layer  of  concrete  6  in.  thick 
or  a  covering  of  asphalte.  Another  provision  of  a  like 
character  is  to»the  effect  that  in  every  new  building  a  damp 
course  shall  be  inserted  at  a  height  of  not  less  than  3  in. 
above  the  surface  of  the  ground.  In  order  to  restrict  the  use 
of  old  bricks  in  the  erection  of  new  dwellings,  it  is  provided 
that  no  such  material  shall  form  part  of  an  externnl  wall  or 
of  an  internal  half-brick  wall,  but  that  good  old  whole  bricks 
shall  be  allowed  in  an  internal  9-in.  wall  on  condition  that 
"  not  more  than  two-thirds  of  the  same  are  mixed  with  one- 
third  of  new  bricks." 

Special  regulations  are  introduced  with  reference  to  the 
quality  of  other  materials.  For  example,  mortar  must  con- 
sist of  good  lime  and  sand  in  tho  proportion  of  oue-third  lime 
and  two-thirds  sand.  There  are  likewise  provisions  as  to  the 
strength  of  timbers  supporting  roofs,  floor  joists,  beams  and 
girders,  both  in  the  case  of  dwelling  houses  and  business 
premises.  The  necessity  of  providing  ventilation,  not  only  in 
dwellings,  but  also  in  places  of  entertainment  and  places  of 
worship,  has  received  attention,  aud  further  effort  has  been 
made  to  secure  efficient  drainage  and  to  provide  for  the  ven- 
tilation of  drains.  The  Ai-chitectural  Society,  whilst  cordially 
approving  of  many  of  the  provisions,  have  suggested  the 
alteration  of  a  number.  It  is  stated  that  surprise  is  expressed 
by  some  who  have  perused  the  draft  that  no  alterations  are 
proposed  with  regard  to  the  thickness  of  party  walls  in  busi- 
ness premises.  At  present  such  walls  have  to  be  of  the  same 
thickness  as  the  external  walls,  and  it  is  suggessted  that  they 
should  not  be  more  than  two-thirds  as  thick. 


WATER  RIGHTS  IN  DERBYSHIRE. 

The  litigation  which  has  becu  going  on  for  several  years 
between  a  number  of  millowners  on  the  banks  of  the  river 
Amber,  headed  by  the  Duke  of  Devonshire,  and  tho  Alfreton 
Urban  District  Council  has  at  last  been  settled  out  of  court. 
In  1877  tho  predecessors  of  the  present  conncil  established 
waterworks  at  Liudway,  in  order  to  supply  the  jjarish  of 
Alfreton  with  water.  By  virtue  of  an  Act  of  Parliament  they 
impounded  several  small  surface  streams  or  springs,  but  no 
compensation  was  either  given  to  or  asked  for  by  the  mill- 
owners  on  the  river  into  which  the  streams  empty.  Some 
five  or  six  years  ago  a  claim  was  made  for  compensation, 
and  in  due  course  an  action  was  entered  in  the  Queen's 
Bench.  The  plaintiffs  claimed  an  injunction  against  the 
council,  a  declaration  that  it  had  acted  illegally  being  made, 
and  compensation  in  respect  of  the  water  alleged  to  be 
illegally  abstracted  from  the  streams  sought.  The  case  was 
shortly  to  bo  heard,  but  tlirough  the  intervention,  privately, 
of  Mr.  FitzHerbert  Wright,  the  chairman  of  the  council,  on 
tho  one  haiul,  and  tho  Duke  of  Devonshire's  agent  on  the 
other,  a  settlement  has  been  arrived  at.  The  terms  of  settle- 
ment, which  have  been  ratified  by  the  council,  are :  A  snm 
of  £2,000  to  be  paid  to  the  plaintiffs  in  respect  of  all  claims, 
past,  present  or  future  ;  £600,  legal  costs  of  the  plaintiffs  ; 
and  the  council  to  pay  tho  expense  of  a  deed  of  settlement. 
-A.  number  of  landowners  on  tho  banks  of  the  streams  had 
also  made  claims,  owing  to  tho  diminution  of  the  supply  of 
rlrinking  water  for  their  cattle.  These  claims  are  to  be 
settled  on  conilit-ion  that  tho  council  construct  a  mere  for  the 
cattle  to  drink  at,  and  pay  out-of-pocket,  expenses  to  the 
claimants,  and  £1  each  as  damages.  Now  that  the  water 
litigation  has  been  Bottled,  the  council  have  consented  to  sup- 
ply South  Wingtield  with  water,  on  the  application  of  the 
Bel]>er  Rural  District  Council. 


THE  SANITARY  INSTITUTE. 

A  sessional  meeting  of  the  Institute  will  be  hold  at  tlie 
I'arkes  Museum,  on  Wednesday,  November  17th,  at  8  p.m., 
when  a  discussion  will  take  place  on  "  'I'hc  Pollution  of 
Water  Supplies  by  Encampments  of  Hop-jiickers,  Casual 
Workers,  Tramps,  Ac."  Tin'  discu.ssion  will  bo  opened  by 
Prof.  W.  II.  (.'lu-licid,  M.A.,  M.ii.  (oxon),  I'.R.r.p.,  in  rcl'erenca 
to  tho  dangers  of  pollution  of  municipal  water  supplies,  and 
by  Miss  M.  A.  Chreimau,  in  reference  to  the  sanitary  control 
of  hop-pickers,  &c.  The  chair  will  be  taken  by  Sir  Douglas 
Gallon,  K.C.B.,  ii.c.L.,  Lli.n.,  f.b.s.,  vice-president  and  chairman 
of  the  Council. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 


Sewer  Ventilation :  Typhoid  Fever  and  Diphtheria.    Mr. 

W.  Fmser,  A.M.i.i  v:.,  17  Queen's  Chambers,  Cardiff,  writes  : 
Will  yoii  kindlv  allow  mo  a  spaco  iu  your  paper  to  express 
my  persoual  opinion  as  to  the  canae  of  the  alarming  epidemics 
of  typhoid  and  iliphtheria  iu  different  parts  of  the  country. 
I  do  not  base  my  opinion  on  theoretical  observations,  but  on 
practical  experience  in  urban  and  rural  districts  during  a 
period  of  upwards  i>f  twenty  years.  As  to  typhoid  fever,  it 
is,  no  doubt,  often  caused  by  polluted  water.  But  a  town 
supply  must  be  lamentably  neglected  so  as  to  become  directly 
connected  with  sewage  Cf>ntaminatetl  with  the  germs  of 
typhoid  before  it  can  be  the  cause  of  an  epidemic  of  typhoid. 
The  cause,  in  my  opinion,  is  not  for  to  seek  :  Hitherto  sani- 
tary authorities  have  been  in  the  habit  of  constructing  large 
sowers,  to  remove  not  only  sewage  but  the  whole  of  the  rain 
water.  This  system  acts  fairly  well  in  the  winter,  but  in  the 
summer  these  sewers  became  huge  cesspools,  where  foul 
gases  and  germs  are  generated  until  the  autumn,  when  these 
are  forced  out  at  tlie  street  levels  by  heavy  rainf.-xUs,  which 
till  the  sewers  an<l  force  out  the  gases.  These  gases  and 
germs  are  again  assisted  in  their  deadly  work  by  the  decaying 
atmospherical  changes  of  this  season  of  the  year.  It  must 
be  obvious  that  if  a  sewer  of  this  kind  is  contaminated  with 
the  germs  of  typhoid,  that  any  person  inhaling  these  gases  are 
liable  to  contract  typhoid.  Some  years  ago  a  system  of  sewers 
was  constructed,  in  a  parish  in  my  own  district,  without  a 
system  of  automatic  flushing  or  ventilation  except  at  the 
street  gratings.  In  the  autumn  months  typhoid  fever  cases 
were  general.  I  then  advised  the  authority  to  construct 
automatic  Bushing  tanks  and  cast-iron  ventilating  shafts,  the 
latter  fitted  with  g.os  arrangements  for  the  combustion  of  the 
Bewer  gas  before  being  discharged  into  the  open  air  at  the 
termini  of  the  sewers  and  other  suitable  places.  Tliis  was 
done,  and  the  street  gratings  were  made  air-tight,  and  not  a 
single  case  of  typhoid  has  occured  in  that  district  since.  I 
should  mention  that  a  pure  supply  of  water  was  supplied  to 
the  district  referred  to  previous  to  the  typhoid  cases  men- 
tioned. I  have  myself  within  the  last  few  years  constructed 
about  50  miles  of  sewers  on  the  separate  system  in  my  dis- 
trict, with  airtiglit  manholes  and  lampholes  for  inspection, 
and  an  adequate  system  of  automatic  Hushing  arrangements, 
together  with  a  thorough  system  of  ventilation  of  cast-iron 
shafts,  and  in  these  districts  cases  of  diphtheria  and  typhoid, 
except  when  imported,  are  unknown.  Personall}'  I  am  of 
opinion  that  it  a  separate  system  of  sewers  were  insisted 
upon  by  all  sanitary  authoiities,  with  a  proper  s^'Stom  of 
flushing,  and  ventilating  shafts  (itted  with  arrangements  for 
the  burning  of  the  sewer  gases  before  being  discharged  into 
the  air,  that  typhoid  and  diphtheria,  diseases  at  present  so 
alarmingly  prevalent,  would  be  almost  extinct.  It  is,  in  my 
opinion,  a  disgrace  to  sanitarians  in  this  the  nineteenth  cen- 
tury that  diphtheria  should  be  so  prevalent  and  on  the  increase 
in  our  large  towns. 


QUERIES  AND  REPLIES. 

Sketchft  accompanying  Qufriet  should  be  mode  ttepaytite  on  tehite  paper 
in  plain  blaok-ink  linet.    Lettering  orjtgures  thonld  be  bold  and  plain. 


113.  Plans:  Erasing  Old  Works:  Methods.— "Assist- 
ant" writes;  What  are  the  bust  moans  of  effacing  old  work 
on  Ordnance  sheets,  for  the  purpose  of  filling  in  new  work 
when  the  same  is  required  to  be  recoloured  afterwards  ? 

The  most  satisfactory  method  of  erasing  old  work  on 
plans  is  effected  by  nsiug  Oakey's  No.  1  glass  paper,  whereby 
the  surface  of  the  paper  can  bo  uniformly  removed. 
Lines  should  not  be  erased  by  a  knife  or  ink-eraser  when 
the  drawing  is  to  be  coloured.  A  needle  point  may  be  used 
for  taking  out  a  short  line  effectually,  while  in  many  eases 
old  lines  may  be  obliterated  by  laying  chineso  white  over 
them  with  a  lino  sable  brush.  It  is,  )H)wever.  well-nigh 
impossible  to  colour  over  old  work  which  has  been  era.sod 
without  the  same  being  nit)re  or  less  ap[.:uent. 

114.  Pumps  for  Sewage  Worlds,  Efficiency  of.—"  Assist- 
ant "  writes :  Is  a  centrifugal  jiump  the  most  economical  and 
elTioient  kind  of  pump  for  pumping  sewage,  driven  by  a  gas 
engine  under  the  following  conditions  -namely,  to  lift  and 
force  i),000  gallons  per  hour  for  about  two  hours  per  day 
through  a  rising  main  1,000  yards  in  length,  the  depth  from 
the  engine  house  floor  to  the  bottom  of  sewage  well  being 
8  ft.,  and  the  height  from  the  engine  honse  floor  to  where  the 
sewage  will  be  delivered  at  t  he  end  of  rising  main  about  16  ft. 
What  diameter  of  rising  main  should  be  adopted,  and  what  is 
the  best  method  of  jointing  the  iron  pipes  used  ?** 

For  moderate  lifts  the  ceutrifugal  pump  is  more  ofllciout 
than  piston  or  bucket  and  plunger  pumps.  The  accom- 
panying diagram  represents  graphically  the  efficiency  per 
cent,  of  the  horse-power  employed  in  the  two  classes  of 
pumps.  It  will  be  seen  that  for  lifts  of  2.5  ft.  the  efficiency 
of  centrifugal  pumps  is  at  its  height — vie,  70  per  cent. — and 
for  lifts  below  this  th$iv  efflcientw  it  gr»at«r  th«n  in  th» 


case  of  piston  puni|)s.  Centrifugal  pumps  are  not  to  be  re- 
commended for  lifts  beyond  23  ft.  unless  compactness  of 
machinery  is  a  prior  consideration  and  consumption  of  coal 
or  gas  only  a  secondary  one.  Inasmuch  as  the  sewage  in 
the  case  before  us  iu  to  be  lifted  H  ft.  and  pumped  against  a 
head  of  16  ft.  through  a  long  length  of  rising  main — 1,000 
yards — the  loss  duo  to  friction  is  to  be  taken  into  account, 
and  it  will  be  found  that  a  centrifugal  pump  will  ncit  under 
the  circumstances  be  so  economical  or  efficient  as  a  pinion  or 
bucket  and  plunger  pump.    The  diameter  of  the  rising  main 
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will  be  governed  by  the  class  of  pump  adopted,  as  may  be  seen 
from  the  makers'  catalogues,  which  our  correspondent 
should  obtain.  The  following  makers  may  be  recommended 
— I'is.,  Messrs.  Easton,  Anderson  &  Goolden,  Erith,  Kent ; 
Messrs.  llayward,  Tyler  &  Co.,  Whitecross-street,  London, 
E.C.;  Messrs.  Tangyes,  Limited,  Cornwall  Works,  Birming- 
ham; Messrs.  Hathorn,  Davey  &  Co.,  Leeds;  Messrs.  Adams 
&  Co.,  hydraulic  engineers,  York,  the  last-named  firm  being 
makers  of  Adams'  sewage  lift,  which  is  one  of  the  most 
economical  systems  of  raising  sewage. 


GLASGOW   SEWAGE   PURIFICATION. 


E.XTEXSinX  OF  WORKS. 
An  important  extension  of  the  sewage  purification  works 
of  the  Glasgow  Corporation  was  inaugurated  recently  by 
Lord  Provost  Richmond.  The  works,  which  are  situated  at 
Dalmamock,  in  the  east  end  of  the  city,  were  opened  in  May, 
1894,  and  have  consequently  been  nearly  three  years  and  a 
half  in  operation.  For  the  site  a  sum  of  £3.5,461  was  paid, 
and  a  further  sum  of  £86,026  was  spent  on  works  and 
machinery,  making  a  total  of  £121,488.  .\s  then  in  opera- 
tion there  was  a  total  daily  flow  of  sewage  into  the  works 
every  twenty-four  hours  of  between  5,000,000  and  6,l00,0lXl 
gallons,  from  which  the  solids  were  extracted,  and  the  liqnid 
rendered  inocuous  by  chemical  treatment  and  precipitation. 
Since  then  additional  sewers  have  been  connected  with  the 
works,  bringing  the  aggregate  daily  inflow  up  to  about 
10,000,000  gallons.  The  extensions  consist  of  eighteen  pre- 
cipitation tanks,  bnik  of  brick,  with  concrete  floors,  each 
100  ft.  by  40  ft.,  with  a  water-holding  depth  of  7  ft.  These 
extensions  were  designed  by  Mr.  A.  B.  M'Donald,  the  city 
engineer,  on  the  lines  of  the  scheme  originally  carried  out  by 
the  late  Mr.  Alsing.  the  first  engineer  of  the  works,  but  with 
improvements,  and  thev  bring  up  the  total  storage  cni>acity 
from  2,000,000  to  5,000^000  gallons.  After  the  inaugnration 
ceremony  the  company  inspected  a  now  land  filter,  through 
which  the  purified  effluent  fiimlly  passes  before  its  exit  into 
the  river.  They  also  saw  in  oju'ration  the  plant  for  drying 
the  sludge,  recently  erected  at  n  cost  of  over  £2,1X10.  In- 
cluding the  cost  of  the  site  and  drying  plant,  the  total  ex- 
penditure on  the  works  np  to  the  present  amounts  to  £l:U,."i40. 


Business  Announcements.— Messrs.  Ludgnte  a  Co.,  of 

28  Exchange  Buildings,  St.  Mary's  Gate,  Manchester,  have 
been  appointed  sole  agents  for  Lancashire  and  Yorkshir<>  for 
Riley  k  Winstanley's  wcll-knon-n  patent  automatic  constant- 
level  sight  feed  lubricator  for  gas  and  oil  engines. — 
The  Horsfall  Furnace  .Syndicate,  Limited,  have  been  awnrdixl 
at  the  Brussels  International  Exhibition  a  gold  nicdiil  for 
their  patent  refuse  destructors  and  a  bronze  medal  fur  tiioir 
patent  smokecouBuming  boiler  furnace. 

Widening  of  Parliament-street.- The  work  of  ni.ioning 

I'arlinTiienl-street  has  begun.  The  houses  at  the  northern  or 
Whitehall  end  of  the  bl.nk,  which  have  to  bo  cleared  away 
between  the  present  line  of  I'arliament -street  and  Kingstroot, 
have  been  enclosed  in  hoardings,  and  already  exhibit  signs  of 
tho  presence  of  tho  wrecker.  The  houses  ami  shops  Jit  the 
sonthorn  or  Parliament-sqmiro  end  of  the  block  remain 
tenanted,  and  are  not  to  be  disturbed  for  the  present.  As 
yet  tho  Parliament. street  post-office  has  not  been  touched, 
but  its  turn  will  come  anon,  when,  according  to  latest  reports, 
the  officials  are  likely  to  transfer  themselTPs  to  the  promises 
now  occupied  b;?  iho  liftboor  Departmpp'  •■^f  ■''"  R.>«r-<  -♦ 
Trade, 
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Law  Notes. 


Edited  bt  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


The  Editor  will  be  pleased  to  answer  any  queations  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  {which  should  be  written  legibly  on  foolscap  paper,  one 
side  only)  should  be  addressed  to  "  The  LawEditor,"at  the  Offices 
o/Thb  Surveyor.  Where  possible,  copies  of  local  Acts  or  docu- 


QUERIES  AND  REPLIES. 
Apportionment  under  Private  Streets  Works  Act,  1892. 
— "  Invicta "  writes  :  The  honses  marked  in  the  enclosed 
sketch  are  at  present  drained  into  cesspools,  no  sewer  exist- 
ing within  practicable  distance.  As  the  honses  are  situated 
near  to  and  above  the  waterworks  company's  wells,  my  council 
propose  to  deal  with  the  matter  by  sewering  "  The  Terrace  " 
as  a  private  street,  under  the  1892  Act.  The  line  of  the  new 
sewer  will  be  seen  to  cross  the  grounds  of  "  The  Retreat," 
and  to  pass  along  a  short  length  of  another  private  street, 
called  College-road,  joining  an  existing  sewer  at  the  manhole 
shown,  this  being  the  only  point  to  which  a  fall  can  be  ob- 
tained. I  propose  to  apportion  as  for  one  connection  per 
house,  and  based  upon  the  rateable  value  of  each,  as  they  vary 
in  size.  1,  Will  there  be  any  difficulty  in  apportioning  the 
length  through  the  grounds  of  "The  Retreat,"  seeing  that 
this  part  of  the  work  is  beyond  the  extent  of  the  private 
street  called  "The   Terrace?"    2,   Is  it   possible  to  apportion 
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any  part  of  the  cost  of  the  length  in  "  College-road  "  to  the 
whole  of  the  owners  of  "  The  Terrace  "  honses  rather  than  only 
to  the  owners  of  "  Fair  View  "  and  "  The  Retreat  "  alone,  on 
the  one  side,  and  to  the  water  company  on  the  other  (as 
abutting  owners),  seeing  that  this  part  of  College-road  would 
not  have  been  required  to  hsive  been  sewered  except  for  this 
bringing  of  the  drainage  from  "  The  Terrace  ?"  3,  Or,  again,  as 
this  is  to  be  a  9-in.  pipe  (owing  to  a  change  of  gradient),  are 
they  to  pay  for  this  extra  size  (required  only  because  of  the 
drainage  from  "The  Terrace'),  seeing  that  they  are  already 
charged  for  the  6-in.  sewer  into  which  they  will  connect?  4, 
An  equitable  arrangement  wonld  seem  to  be  the  apportion- 
ment of  the  total  cost  of  the  work  from  start  to  finish  among 
the  whole  of  the  owners  ctmnccting  (as  for  one  connection 
from  oiich  house),  based  upun  their  rateable  value.  Can  this 
be  managed  in  any  way  ? 

1, 1  do  not  think  that  the  portion  of  tlie  sewer  which  passes  through 
the  grounds  of  "The  Retreat"  can  bo  included  m  the  apportionment. 
The  Act  deals  (sec.  6)  with  "  a  street  or  part  of  a  street  "  which  is  not 
*' sewered  to  the  satisfaction  of  the  urban  authority."  It  is  the  street 
that  the  authority  have  power  to  sewer  under  this  Act,  and  the  street 
only,  and  it  is  the  expense  incurred  in  sewering  the  street  alone  which 
can  be  recovered  from  the  frontajrers.  2,  Sec.  6  provides  that  "any 
such  resolution  may  include  several  streets  or  parts  of  streets."  This 
is  a  new  provision,  and  does  not  occur  in  sec.  160  of  the  Public  Health 
Act,  1875.  It  seems  a  fair  inference  from  this  clause  that  where  a  reso- 
lution does  include  "  several  streets  or  part  of  streets  "  the  entire  ex- 
pense may  be  apportioned  on  the  premises  fronting,  adjoining  or 
abutting  on  all  such  streets  or  jiarts  of  streets.  If  this  view  be  correct, 
it  follows  that  in  the  case  given  the  total  expense  of  sewering  "The 
Terrace  "  and  the  poition  of  College-road  indicated  nisy  be  apportioned 
among  all  the  frontagers  fronting,  adjoining  or  abullmg  on  "  The 
Terrace  "and  on  the  sewered  portion  of  Uollege-road.  11,  1  think  the  cost 
of  the  larger  pipe  can  be  included  in  the  oxpenao  apportioiiable  among 
all  the  frontagers.  X,  Uy  sec.  10  ttie  expenses  are,  uulesH  the  authority 
otherwise  resolve,  to  be  apportioned  according  lo  the  frontage  of  the 
respective  premises  ;  but  the  authority  may  resolve  that  regard  shall  he 
had  to  (ii)  the  degree  of  benclit  to  bo  derived  by  any  premises,  and  (h) 
the  value  of  any  work  done  by  the  owners  of'  any  premises.  There 
seems  to  be  no  power  to  base  the  apportionment  upon  rateable  value  as 
such,  but  the  authority  might  perhaps  come  to  the  conclusion  that  the 
"  greater  or  less  degree  of  benefit  derived  "  by  the  premisee  varied  pro- 
portionately to  their  rateable  value. 


ments  referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drawn  and  lettered  in  black  ink  only.  Correspondents 
who  do  not  wish  their  names  published  should  furnish  a  nom 
de  plnme. 


Bv-Laws:  Advertising:  "Footings"  put  ix  Before 
Confirmation  :  Contract  for  Building  Signed  Before 
Confirmation. — "  Bonis  "  writes  :  1,  My  council  have  adopted 
the  Model  By-Laws  re  new  streets  and  buildings.  Is  it 
usual  for  the  local  authority  to  advertise  in  local  papers  that 
such  by-laws  will  come  into  force  on  a  certain  date  ?  2,  Many 
local  builders,  knowing  that  the  by-laws  were  to  be  adopted, 
have  put  in  the  "  footings,"  with  the  intention  of  proceeding 
at  their  pleasure  with  the  building.  Do  they  thus  oscape 
submitting  the  plans  for  approval  ?  3,  A  person  here  has 
entered  into  a  contract  with  a  builder  to  build  a  house,  the 
speciOcations  of  which  are  not  in  accordance  with  the  by. laws'; 
the  contract  was  signed  before  by-laws  were  confirmed ;  the 
building  has  not  yet  been  started.  Must  such  person  now 
submit  plans  to  the  local  authority  ? 

1,  It  does  not  appear  to  be  necessary  to  advertise  as  suggested.  By 
sec.  18tof  the  Public  Health  Act,  1875,  notice  of  intention  to  apply  for 
confirmation  of  by-laws  by  the  Local  Government  Board  is  to  be  given 
in  a  local  newspaper  one  month  before  the  application  ;  but  this  appears 
to  be  the  only  advertisement  ref.iuired.  Perhaps  some  readers  of  the 
"  Law  Notes  "  will  supply  information  as  to  what  is  the  usual  practice. 
2,  I  think  the  builders  would  have  to  submit  plans.  Even  the  re-erecting 
of  a  building  pulled  down  to  or  below  the  ground  door  is  to  be  con- 
sidered as  the  erection  of  a  new  building  (sec.  159,  Public  Health  Act, 
1875) ;  and  I  do  not  think  that  the  mere  fact  of  footings  having  been 
put  in  before  the  by-laws  came  into  operation  would  take  a  building  out 
of  the  category  of  a  new  building.    3,  Certainly. 


Re-draining  Property:  Liability  of  Owner. — "  G.  R." 
writes  :  The  following  is  a  sketch  of  four  houses  in  my  dis- 
trict, builfc  five  years  ago.  The  tenant  of  A  gave  me  instruc- 
tions to  re-drain  the  house  occupied  by  him,  and  while  doing 
so  the  owner  came  and  gave  me  instructions  to  re-drain  B 
and  D,  which  I  did  as  shown,  each  house  draining  separately 
into  a  disconnecting  chamber  running  from  D  chamber  to 
council's  sewer.    When  the  account  was  rendered  he  declined 
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to  pay,  saying  that  my  predecessor  passed  the  work  as  satis- 
factory five  years  ago.  My  council  never  asked  him  to  re- 
drain  the  property.  I  was  instructed  by  him  to  do  the  work, 
and  did  it.  Can  my  council  compel  him  to  pay  for  same  ?  E 
to  F  is  the  only  length  on  the  council's  road. 

It  is  not  quite  clear  from  the  query  whether  the  new  drains  follow 
the  same  course  as  the  old  ones  or  not.  If  they  do,  then,  inasmuch  as 
the  portion  of  the  old  drain  between  the  disconnecting  chamber  and 
the  main  sewer  would  have  been  a  "  sewer"  vested  in  the  authority, 
the  owner  could  not  be  charged  with  the  expense  of  the  reconstruction 
of  that  portion.  If.  however,  there  were  no  old  drains  involving  com- 
bined drainage  (and  in  any  event  with  regard  to  the  "  drains"  proper), 
the  question  will  arise  whether  a  contract  can  be  implied  on  the  part 
of  the  owner  to  pay  for  ihe  work  for  which  he  gave  "instructions." 
The  approval  by  the  previous  surveyor  appears  to  be  beside  the  ques- 
tion. In  case  of  a  nuisance  the  authority  could  have  jiroceeded  under 
sec.  11  of  the  Public  Health  Act,  1875,  notwithstanding  euoh  approval. 
This,  however,  was  not  done,  but  the  work  having  been  performed  at 
the  recjuost  of  the  owner,  I  do  not  see  why  the  usual  rule  of  law  should 
not  ajtply— I't?.,  "  If  I  employ  a  person  to  do  any  business  for  me,  or 
perform  any  work,  the  law  implies  that  I  undertook  or  contracted  to 
pay  him  as  much  as  his  labour  deserves"  ("  Chitty  on  Contracts."  13th 
edition,  p.  11).  I  presume  Lho  owner's  contention  would  be  that  he  did 
not,  "  om]iloy  the  surveyor  to  do  the  work  on  his  behalf,"  but  requested 
him  to  do  so  as  representing  the  authority,  and  as  work  which  ought  to 
he  done  at  their  e,\pense.  But  1  think  the  authority  have  a  fair  chance 
of  succeeding  in  enforcmg  their  claim. 


Calcutta* — The  municipality  have  decided  to  light  certain 
streets  in  the  town  with  incandescent  gas  lamps,  to  be  supplied 
free  of  cost  by  the  Oriental  Gaa  Company. 
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Municipal  Vilork  in  Progress  and  Projected. 


No  bip;  works  of  construction  seem  at  present  to  be  mooted 
in  the  metropolis,  except  in  connection  wiih  asylams.  Far 
and  away  the  most  extensive  provincial  work  referred  to  this 
week  is  in  connection  with  the  proposed  Tynemoath  water- 
works, bat  important  works  arc  also  referred  to  in  connection 
with  Cardiff,  Tannton,  ><'''\v|iort  (Mon.),  and  other  towns. 

METROPOLITAN    AUTHORITIES. 

•MNpON   COUNTY  COUNCIL. 

With  the  exceptiVi  of  ordinary  routine  business  there  is 
not  much  to  write  afloat  in  connection  with  Tnesday's  meet- 
ing. The  only  disconion  to  which  much  interest  conid  be 
said  to  attach  was  thia  in  connection  with  the  Thames  piers. 
It  was  decided  to  ascertain  on  what  terms  they  conld  be 
acquired  by  the  council.  The  question  of  a  municipal  service 
will  be  decided  hereafter.  Mr.  C.  J.  Stewart,  the  clerk,  has 
had  to  go  on  a  voyage  for  the  benefit  of  his  health,  and 
there  will  be  a  general  hope  that  he  may  experience  a  speedy 
recovery.  Mr.  Blaxlnnd,  the  solicitor,  will  act  as  deputy  clerk. 

Loan  to  a  Local  Body. — Upon  the  recommendation  of  the 
Finance  Committee,  it  was  agreed  to  lend  the  Wandsworth 
District  Board  £3,000  towards  the  cost  of  forming  a  new 
street. 

Tramicax/  Junctio^is  and  Extensions. — A  long  report  was 
submitted  by  the  Highways  Committee  recommending  the 
council  to  spend  £8,500  on  the  conetrnction  of  a  junction 
between  Parkhurst-road  and  Seven  Sisters-road,  Camden- 
road  and  HoUoway-road,  and  Pentonville-road  and  Goswell 
and  City  roads;  and  an  extension  alouo;  Upper  Clapton-road. 
This  was  agreed  to. 

Christ  Church  Garden,  Spitalnelds. — The  Parks  Committee 
submitted  a  report,  in  which  they  recommended  the  council 
to  undertake  to  maintain  the  Christ  Church  Garden,  Spital- 
fields,  as  an  open  space  until  October  next,  providing  that 
the  Whitecliapel  District  Board  of  Works  contributed  £500 
per  annum  towards  the  cost.     The  report  was  adopted. 

Temporary  Accommodation  for  Lunatics. — Next  week  a  report 
of  the  Asylums  Committee,  recommending  the  council  to  ap- 
prove the  expenditure  of  £112,000  on  temporary  buildings 
for  lunatics  on  the  Horton  Manor  estate,  Epsom,  will  be  sub- 
mitted to  the  council. 

The  Works  Department. —  Upon  the  motion  of  the  Earl  of 
Hardwicke,  the  Finance  Committee  were  instructed  to  give 
to  the  council  the  estimated  and  actual  cost  of  all  the  works 
completed  up  to  September  30th,  together  with  a  return  of 
works  refused  by  the  manager  and  accepted  by  contractors, 
and  the  amount  of  each  as  compared  with  the  estimate. 

The  Thames  Embankment. — Upon  the  motion  of  Mr.  Gonld- 
ing,  itwas  referred  to  the  Improvements  Committee  to  report 
upon  the  question  of  continuing  the  Thames  Embankment 
from  Victoria  tower  to  Lambeth  bridge. 

Tenders. — The  Fire  Brigade  Committee  reported  that  the 
lowest  acceptable  tender  for  the  llampstead  fire  station  was 
26  per  cent,  above  the  architect's  estimate,  and  recommended 
that  none  of  the  tenders  should  be  accepted,  -\fter  a  discus- 
sion the  chairman  of  the  committee  agreed  to  take  the  report 
back  and  prepare  another,  giving  details  as  to  the  reason 
why  there  was  that  difference  between  the  estimate  and  the 
tenders  received. 

METROPOLITAN  ASYLUMS  BOARD. 

An  ordinary  meeting  of  the  Metropolitan  .\sylams  Board 
was  held  on  Saturday,  at  the  County  Hall,  Spring-gardens, 
S.W.  A  letter  was  read  from  the  London  County  Council 
agreeing,  upon  certain  conditions,  to  advance  a  loan  of 
£131,273,  upon  the  terms  proposed  by  the  managers,  at  an 
interest  of  £2  15s.  per  cent. — The  General  Purposes  Com- 
mittee presented  a  report  relative  to  the  accommodation  for 
imbeciles,  and  recommended  "That  the  Local  Government 
Board  be  informed  that,  in  the  event  of  the  school  property 
in  the  Brighton  and  Banstead  roads,  at  Sutton,  now  belong- 
ing to  the  South  Metropolitan  School  District,  becoming  avail- 
able for  transfer  to  another  public  body,  the  managers  of  the 
Metropolitan  .Vsylums  District  (subject  to  their  acquiring  the 
Bansteadroad  schools  for  tlie  purposes  of  the  Children's  Com- 
mittee) will  be  prepared  to  accept  the  Brighton-road  schools 
for  the  accommodation  of  imbeciles  upon  the  terms  set  forth 
in  the  report  of  the  General  Purposes  Sub-Committee  of 
(•ciober  26,  1897,  upon  the  subject."  After  some  discussion 
the  ri'commendatioii  was  adopted. — Upon  the  recommenda- 
tion of  the  Works  Committee,  it  was  resolved  to  accept  the 
offer  of  Jlcscrs.  E.  P.  Bulled  &  Co.,  of  Strathmore-road,  Croy- 
don, to  take  over  Mr.  Soldin  llipwell's  contract  for  the  erec- 
tion of  a  nurses'  home  at  the  Cftterham  asylum,  and  com- 
plete the  same  at  the  .sum  of  £5,500,  losi  tiie  vahie  of  the 
work  already  done  and  the  \'alue  of  the  materials  already 
supplied. — The  board  accpted  the  tender  of  Messrs.  D.  &  .1. 
Tullis,  of  Kilbowie,  near  Gliisgow,  for  the  supply  and  fixing, 
at  the  sum  of  £3,072,  of  laundry  machinery  and  littings  at  the 
Grove  hospital,  in  accordance  with  the  drawings  and  amended 
specification  prepared  by  Mr.  A.  11.  Tiltman,  architect.  The 
other  tenders  received  were  :  Messrs.  Mackintosh,  Moikle  & 
Co.,  Limited,  52  Queen  Victoria-street,  £3,189  ;  Messrs.  II.  F. 
Joel  &  Co.  and  T.  Potter  and  Sons  United,  Limited,  44  South 


Molten-street,  W.,  £3,390;  Messrs.  Moorwood,  Sons  &  Co.,  16 
Southampton-row,  £3,773 ;  Messrs.  W.  J.  Fraser  ife  Co.,  98 
Commercial-road,  E.,  £3,807;  Messrs.  T.  Bradford  <k  Co.,  140 
High  Holborn,  £3,828;  Messrs.  J.  A  F.  May,  33  and  35  Whet- 
stone-park,  Lincoln's  Inn-fields,  £3,950;  Messrs.  Thomas  d[ 
Taylor,  99  Fonthill-road,  Finsbury  Park,  £4,083  178. ;  Wen- 
ham  &  Waters,  Limited,  Paragon  Works,  Croydon,  £4,139; 
W.  Summerscales  &  Sons,  Limited,  Kcighley,  £4,240 ;  Mr.  S. 
Straker,  139  Cannon-street,  £4,575  ;  Mr.  Harper  'TwclvetrceB, 
122  Southwark-strect.S.E., £4,597  lOs.;  and  Messrs.  Clements. 
Jeakes  &  Co.,  51  Great  BnsseU-strcet,  Bloomsbory,  W.C., 
£4, .599.     The  architect's  estimate  was  £3,47.5. 

VESTRIES   AND    DISTRICT   BOARDS. 

Chelsea.  —  Last  "■  ek,  at  ii  truvtiii','  of  iliv  ln-n.-ral  Pur- 
poses Committee,  Mr.  Sydnoy  Morse's  application  on  behalf 
of  the  County  of  London  and  Brush  Provincial  Electric  Light- 
ing Company,  Limited,  for  the  vestry's  formal  assent  to  tho 
company's  application  for  a  provisional  order  authorising 
them  to  supply  electrical  energy  at  Kensnl  Town,  was  again 
considered.  After  an  hour's  discussion  it  was  decided  to  re- 
commend the  vestry  to  refer  the  matter  to  the  special  Light- 
ing Committee  recently  appointed,  and  at  the  same  time  to 
ask  them  to  oppose  the  company's  application  for  a  pro- 
Wsional  order. 

Hackney. — At  a  special  meeting  last  week  the  vestry  passed 
a  resolution  rescinding  a  former  resolution  in  which  they  de- 
cided to  carry  out  the  electric  lighting  order  they  had  ob- 
tained from  the  Board  of  Trade  in  1892 ;  and,  further,  to  give 
power  to  the  joint  committee,  consisting  of  the  Electric  Light- 
ing Committee  and  the  Public  Health  Committee,  to  consider 
and  submit  schemes  for  (a)  the  vestry  itself  to  carry  out  the 
order,  and  (b)  tho  transfer  of  the  order  to  a  public  company  ; 
a  dust  destructor  to  be  considered  in  connection  with  any 
scheme  brought  forward  in  the  deliberation. 

Islington. — The  Special  Committee  appointed  with  refer- 
ence to  combined  drainage  brought  up  a  report  expressing  an 
opinion  that  the  Metropolitan  Sewersaud  Drains  Bill  sboald  be 
re-introduced  with  the  modification  by  the  insertion  of  aclauso 
giving  the  London  County  Council  power  to  approve  as  a  sewer 
any  drain  for  draining  a  group  or  block  of  houses,  where,  in 
the  opinion  of  the  local  authority  of  the  district,  it  would  be 
for  the  public  advantage  th;it  such  drains  should  be  cleansed, 
repaired  ami  maintained  at  the  expense  of  the  ratepayers. 

Kensington. — The  following  resolution  was  unanimonsly 
adopted  at  the  last  meeting  of  the  vestry  :  "  That  it  be  re- 
ferred to  the  Wharves  and  Plant  Committee  to  consider  and 
report  as  to  the  advisability  of  employing  one  motor  dust-cart 
experimentally  in  connection  with  the  removal  of  house  re- 
fuse." It  was  referred  to  the  Sanitary  Committee  to  consider 
a  scheme  for  the  formation  of  a  new  line  of  thoroughfare  to 
connect  Westbourne-grove  with  Shepherds  Bush. 

LimehOUSe. — As  the  result  of  the  visit  of  a  deputation  to 
the  Shorcditch  electric  light  installation,  the  district  board 
has  i-eferred  to  a  committee  the  question  of  the  advisability 
of  a  similar  scheme  for  the  Limehouse  district.  It  was  esti- 
mated that  t  he  cost  would  not  exceed  £35,000. 

Paddington. — On  the  recommendation  of  the  Works  Com- 
mittee, the  vestry  have  decided  to  construct  a  public  lavatory 
for  both  sexes  in  Pickering-place,  in  accordance  ivith  tho  plans 
prepared  by  tho  vestry  surveyor,  at  an  estimated  cost  of 
£1,800. 

St.  Ceorge-the-Martyr.— Plans  for  the  construction  of  an 
nndorgroiuid  convciiiitice,  at  an  estimated  cost  of  £1,400, 
have  been  adopted  by  the  vestry.  The  site  of  the  proposed 
structure  is  in  the  Borongh-road. —  It  was  recently  decided  to 
request  a  committee  to  report  ss  to  the  best  means  of  carry- 
ing out  the  disposal  of  refuse. 

St.  Luke's.  — -Vt  a  recent  meeting  it  was  decided  tore-pave 
Finsbnry-square  with  jarrah  wood,  at  an  estimated  cost  of 
£3,400,  and  to  apply  to  the  London  County  Council  to  lend 
the  money. 

PROVINCIAL   AND   GREATER   LONDON 
AUTHORITIES. 

COUNTY  COUNCILS. 

East  Riding. — .\o  lll^pl•(tor  of  the  Local  Gn»-ernment 
Board  conducted  an  inquiry  last  week  refpecting  an  applica- 
tion of  the  county  council  to  have  certain  main  roads  in  tho 
East  Riding  dismaincd.  so  as  to  become  ordinary  highwav^. 
Tho  several  rural  district  councils  afTccted  were  represented 
generally,  with  the  object  of  o|)i)0fing  the  application.  Thire 
are  eleven  roads  stretching  between  Hull,  lieverley,  Hnwden 
and  the  adjacent  villages  which  nro  affected.  Mr.  Bicker- 
steth,  clerk  to  the  county  council.  ap|»earcd  to  siipjK^rt  the 
application,  and  Mr.  (ilen,  barrister,  opposed  on  Iwhalf  of  the 
Beverley  and  other  rnrnl  district  councils. 

Northumberland.  — .Vt  the  last  quarterly  meeting  of  the 
iiuiuty  council  it  was  dwidod  to  hold  an  inquiry  into  tho  ap- 
plication of  tho  Eltringham  Parish  Council  for  consent  to 
borrow  £400  for  the  purpose  ot  a  public  library. 
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MUNICIPAL  CORPORATIONS. 

Bath, — The  tender  of  Mr.  Charles  Wibley,  of  James-stroet, 
Bath,  has  been  accepted  for  executing  repairs,  &c.,  to  build- 
ings on  the  Park  farm,  at  a  cost  of  £148  12s. 

Blackburn. — The  town  council  have  decided  to  utilise  the 
posts  cai-ryingf  the  overhead  wires  for  the  electric  tramways 
as  standards  for  the  lamps  for  street  lighting. 

Bolton, — Owing  to  a  fire  caused  by  the  fusion  of  the  wires 
at  the  electricity  works,  last  week,  the  town,  so  far  as  the 
electric  lighting  was  concerned,  was  placed  in  complete  dark- 
ness, the  whole  supply  being  cut  off.  The  result  proved 
very  inconvenient,  the  streets,  public  buildings,  hotels,  trades- 
mens'  establishments  and  the  clubs  buiug  practically  un- 
lighted.  No  serious  damage  resulted  from  the  fire,  but  con- 
siderable confusion  was  caused  among  the  inhabitants. 

BOOtle. — In  connection  with  the  corporation  electric  light- 
in"  scliome,  the  Finance  Committee  have  resolved  that,  in 
order  to  estimate  the  minimum  consumption,  the  necessary 
arrangements  be  made  for  the  lighting  of  Stanley-road, 
Strand-road,  Derby-road,  Merton-road,  Oriel-road  and  Balliol- 
road  with  arc  lamps,  and  Breeze-hill,  Litherland-road,  St. 
Alban'sroad  and  St.  Edmoud's-road  with  incandescent  lamps. 

BrighOUSe. — A  sub-committee  has  been  appointed  by  the 
district  council  to  consider  the  question  of  completing  the 
contract  entered  into  some  time  ago  with  Mr.  A.  B.  Brook, 
by  which  the  corporation  were  to  acquire  and  take  over  that 
gentleman's  electric  lighting  plant  and  to  supply  electricity 
for  private  purposes. 

Cardiff, — A  Local  Government  Board  inquiry  has  been 
held  into  an  application  of  the  corporation  for  sanction  to  a 
loan  of  £45,510  for  street  improvement  purposes,  £3,410  for 
the  acquirement  of  land  as  a  site  for  the  erection  of  lodging 
houses,  and  £850  for  the  purposes  of  a  depot. 

Dudley, — The  special  committee  charged  with  the  duty  of 
finding  a  suitable  site  for  a  public  cemetery  recently  decided 
to  recommend  for  consideration  by  the  town  council  the  pur- 
chase of  22  acres  of  land  at  Queen's  Cross,  fronting  the  high 
road  from  Dudley  to  Netherton  and  Farthings-lane  and  adjoin- 
ing land  belonging  to  the  Earl  of  Dudley.  This  would  be  central 
and  accommodate  all  parts  of  the  borough.  Alderman  Bret- 
tell,  the  chairman  of  the  Sanitary  Committee,  has  obtained 
from  the  owners  a  provisional  agreement  of  purchase  at  the 
price  of  £5,000,  to  include  the  mines  of  fire-clay  and  coal 
under  the  estate.  The  contract  provides  that  the  purchase 
is  conditional  upon  the  council  confirming  the  purchase  on  or 
before  21st  January,  1898,  and  the  consent  of  the  Local 
Government  Board  and  all  other  necessary  parties  being 
obtained  within  six  months  from  the  last-mentioned  date. 
The  Sanitary  Committee  recommend  that  a  decision  should 
be  arrived  at  by  the  council  at  their  meeting  in  December 
next. 

Hull, — The  Works  Committee  have  accepted  the  tender  of 
the  Rockingham  Railway  and  Jarrahdale  Timber  Company 
for  the  supply  of  4,000  loads  of  Jarrahdale  jarrah  at  £5  7s. 
per  load,  subject  to  certain  conditions  as  regards  delivery 
being  arranged. 

Liskeard. — A  special  meeting  of  the  town  council  was  held 
recently  to  consider  the  question  of  the  purchase  of  the 
undertaking  of  the  waterworks  company.  A  sub-committee 
of  the  Improvement  Committee  submitted  a  report  nnani- 
moiisly  recommending  "  That  the  offer  of  the  directors  of 
the  company  be  accepted ;  that  steps  be  at  once  taken  to 
promote  a  Bill  in  Parliament  to  effect  the  purchase ;  and 
that  Parliamentary  agents  be  instructed  to  prepare  the  neces- 
sary formal  resolution  to  be  submitted  to  the  tovni  council  at 
a  special  meeting  to  be  convened  in  accordance  with  the 
Borough  Funds  Act." 

Llanelly, — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  into  the  application  of  the  borough 
council  for  sanction  to  a  loan  for  raising  the  embankment, 
Mr.  (i.  Watkeys,  surveyor,  was  present  and  supported  the 
application.  'The  amount  required  is  £4,000.  Applications 
were  also  considered  for  two  other  loans — one,  of  £2,000,  for 
providing  a'stnne  yard  and  another,  of  £1,740,  for  the  purpose 
of  certain  public  improvements  in  Hall-street. 

Morley. — Colonel  A.  G.  Durnford,  E.E.,  held  an  inquiry,  on 
be  liair  of  the  Local  Government  Board,  last  week,  respecting 
an  application  of  the  conncil  for  powers  to  borrow  £8,000  for 
the  iiurposes  of  public  baths  and  £550  for  works  of  sewer- 
age and  the  paving  of  Corj^jraliou-street. 

Newport,  Mon, — A  Local  Uoverumont  Board  inquiry  was 
hold  recent  ly  respecting  an  application  of  the  comity  borough 
council  for  sanction  to  borrow  £22,450  for  purchasing  two 
shops  adjoining  the  town  hall  in  Commercial-street,  and  the 
warehouse  next  the  town  hall  in  Dock-street,  for  the  widen- 
ing of  Wharf-road,  Maindee,  and  for  extending  the  Caerlton- 
road  sewer. 

Richmond, — Statemouts  liaving  been  mado  reflecting  upon 
the  cliaractor  of  the  water  supply  of  Richmond,  and  particu- 
larly that  derived  from  the  well  at  Petershatn.Prof.  Wanklyn 
was  recently  commissioned  to  analyse  the  latter.  He  re- 
ported to  the  town  conncil,  on  Tuesday,  that  the  ^vater  was 
clear  arid  bright,  and  quite  nnpolluted,  and  supplied  a  very 
favourable  analysis,  the  rwnlfc  of  vrbich  was  to  show  that  the 


well  was  unaffected  by  the  condition   of  the   Thames — a  fact 
upon  which  doubt  had  been  expressed  previously. 

Sheffield. — An  inquiry  was  held  b}'  Mr.  R.  Deane  Sweeting, 
recently,  on  behalf  of  the  Local  Government  Board,  into  an 
application  of  the  council  for  sanction  to  a  loan  of  £21,800 
for  the  purpose  of  providing  additional  accommodation  at  the 
Lodge  Moor  hospital,  and  to  one  of  £2,000  to  cover  the  cost 
of  a  site  for  a  hospital  which  it  is  proposed  to  erect  for  the 
reception  of  persons  suffering  from  small-pox. 

Stockton. — At  the  last  monthly  meeting  of  the  town 
conncil  the  Gas  Committee  presented  a  report  speaking  highly 
of  the  economy  and  efficiency  of  the  cai'bnretted  water-gas 
plant,  by  which,  without  extending  their  retort  house,  the 
corporation  will  be  enabled  to  make  30  to  40  per  cent,  more 
gas. 

Stratford-upon-Avon, — At  a  recent  special  meeting  of 
the  town  council  the  Waterworks  Committee  reported  that 
Councillor  Deer  and  the  town  clork  recently  attended  an 
auction  sale  at  Birmingham  and  purchased,  on  behalf  of  the 
corporation,  the  Comyns  Park  farm  for  £5,440,  exclusive  of 
timber,  which  is  to  be  valued  in  the  usual  manner.  The 
land  is  291a.  2r.  26  p.  in  extent,  and  adjoins  the  Way  field 
estate,  which  already  belongs  to  the  corporation.  The  two 
estates  form  the  whole  watershed  of  the  town. 

Taunton, — A  special  meeting  of  the  town  council  was  held 
last  week  to  consider  a  report  from  Messrs.  John  Taylor,  Sons 
&  Santo  Crimp,  of  Westminster,  on  the  prevention  of  the 
flooding  of  North  Town.  The  engineers  advised  the  con- 
struction of  a  high-level  intercepting  sewer,  at  a  cost  of 
£7,350.  This  was  adopted,  and  it  was  decided  to  apply  to 
the  Local  Government  Board  for  sanction  to  a  loan  of  £7,500. 
— The  report  of  a  committee  recommending  the  erection  of 
a  town  hall,  at  a  cost  of  £12,000,  has  been  adopted  by  the 
Market  Trustees. 

Tynemouth, — A  a  special  meeting,  last  week,  the  town 
council  decided  to  promote  a  Bill  in  the  next  session  of  Parlia- 
ment for  permission  to  obtain  a  supply  of  water  from  the 
river  Font,  near  Rothbnry,  a  distance  of  40  miles.  The  scheme 
is  a  very  large  one,  and  the  cost  is  estimated  at  over  £400,000. 
It  is  anticipated  that  several  other  towns  and  villages  will 
take  their  supplies  from  the  same  source  by  means  of  this 
undertaking.  The  corporation  holds  statutory  power  to  buy 
up  the  North  Shields  Water  Company,  and  the  transfer,  it  is 
stated,  will  shortly  take  place. 

Wolverhampton.— The  first  portion  of  the  scheme  for  the 
repair  and  remodelling  of  the  corporation  baths  has  been 
completed,  and  the  second  portion  will  be  commenced  shortly. 
Two  rooms  have  been  added  to  the  caretaker's  house,  and 
various  improvements  have  been  made  to  the  whole  of  the 
baths.  The  second-class  swimming  bath  has  been  converted 
into  a  boiler  house  and  laundry,  and  a  new  first-class  swim- 
ming bath  will  be  erected  to  maintain  the  old  degree  of  ac- 
commodation. The  work  has  been  carried  ont  under  the 
direction  of  the  borough  surveyor,  Mr.  J.  W.  Bradley. 

URBAN    DISTRICT  COUNCILS. 

Altrincham. — On  the  recommendation  of  the  General  Pur- 
poses Committee,  the  district  council,  at  a  recent  meeting, 
decided  to  advertise  for  competitive  designs  for  new  offices, 
the  cost  to  be  limited  to  £4,000. 

Aston  Manor, — The  clerk  reported,  at  a  meeting  of  the  dis- 
trict conncil  last  week,  that  he  had  received  a  letter  from  the 
Board  of  Trade  acknowledging  the  receipt  of  his  letter  com- 
plaining of  the  condition  of  the  steam  trams,  and  asking  for 
an  inquiry.  The  board  in  their  letter  stated  that  they  had 
communicated  with  the  two  companies,  and  when  their  re- 
plies were  received  they  would  consider  what  course  to  adopt 
with  regard  to  the  council's  application.  The  clerk  further 
announced  that  that  morning  he  had  received  another  letter 
from  the  Bi  lard  of  Trade,  enclosing  a  co])y  of  the  reply  of  the 
Birmingham  and  Aston  Company.  This  was  referred  to  the 
Highways  Committee  without  the  contents  being  divtilged. 

Bradford-On-Avon, — The  memorial  stones  of  the  proposed 
diamond  jubilee  swimming  baths  for  the  town  were  laid  re- 
cently. The  building  will  be  Domestic  Gothic  in  style,  and 
the  external  walls  will  be  of  Bradford-on-Avon  stone.  Pro- 
vision is  mado  for  a  swimming  bath,  lined  with  white  glazed 
bricks,  42  ft.  long  by  16  ft.  wide,  with  dressing  cubicles.  The 
depth  of  the  water  will  vary  from  3  ft.  to  0  ft.  Five  iirivaio 
baths  are  also  to  be  ]U'ovided.  Mr.  Chancellor,  of  Bath,  has 
taken  the  contract  for  llie  building,  ami  Messrs.  Beaven  & 
Sons  are  carrying  out  the  lioating  arrangements.  The  archi- 
tect is  Mr.  Sydney  Howard,  surveyor  to  tlic  district  council. 

BrankSOme, — A  Local  Government  Board  inquiry  will 
shortly  be  hold  into  an  application  of  the  council  for  sanction 
to  a  loan  of  £2,000  (<n-  the  carrying  out  of  certain  works  of 
drainage'. 

Bridling^tOn. — (Joloud  A.  G.  DurnfonI,  U.K..  held  an  in- 
quiry  last  week  with  respect  to  an  application  of  the  council 
for  sanction  to  purchase  the  local  water  conqjany's  under- 
taking.    The  company,  it  is  stated,  are  unwilling  to  sell. 

Eastleig^h, — The  coHncil  have  under  consideration  the 
plans  for  the  erection  of  a  town  hall  and  council  offices  pre- 
pared  by  Mr.  J.  Evaos,  the  surveyor. 

Ecoleshlll, — It  was  resolved,  at  a  recent  meeting  of  the 
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district  council,  to  apply  for  a  provisional  order  to  enable  the 
council  to  lay  down  tramwajsiii  its  district  from  tho  junction 
at  Bolton,  Bradford,  to  tlio  Eccloaliill  Mechanics'  Institute,  or 
thereabouts,  and  to  authorise  all  necessary  steps  to  be  taken 
for  obtaining  such  order,  so  us  to  comply  with  requirements 
now  in  force  in  respect  to  the  same.  A  sub-committee  was 
appointpil  to  confer  with  the  Bradford  Corporation  on  the 
Bubji'ct. 

Exmouth. — At  last  week's  council  meeting  it  was  decided 
to  call  in  Mr.  J.  Mansorph,  of  5  Vietoria-street,  London,  R.W., 
to  draw  np  a  report  on  the  drainage  and  storm-water  ques- 
tions and  tlic  erection  of  ventilators  in  tlii>  whalo  district. 
Mr.  Consins  has  up  to  tlio  present  been  thi'  ennincor  to  the 
council. — The  surveyor,  at  the  same  moetinR,  supposted 
offering  a  reward  for  the  person  or  persons  re8ponsil)le  for 
what  he  considered  the  wilful  blockinp  of  the  main  outfall 
sewer  by  concrete,  &o.  The  sQgpestion,  however,  was  not 
adopted. 

Felixstowe. — At  a  recent  meeting  of  the  council  a  member 
broiiglit  forward  a  motion  in  reference  to  modifying  the  speci- 
lication  for  street  paving.  It  was  to  the  effect  that  instead  of 
10  in.  of  material  there  should  only  bo  7  in.,  consisting  of  3  in. 
of  brick,  1  in.  of  chalk  and  :!  in.  of  granite.  He  referred  to 
the  complaints  which  hud  li^en  made  about  the  expense  of 
the  present  speciflcatiou,  and  urged  that  the  moditication  he 
had  pro)H>3ed  would  answer  every  purpose,  and  be  satisfactory 
to  the  majority  of  the  ratepayers.  Eventually  it  was  decided 
to  substitute  Sin.  for  7  in.,  and  the  resolution  was  carried  in 
that  form.  Sites  for  the  erection  of  two  shelters  facing  the 
sea  were  fi|iprovcd. 

Cainsboroug^h. — The  district  council  have  adopted  the 
report  of  Mr.  Percy  Griffith,  of  Westminster,  as  to  the  fixing 
of  a  new  and  enlarged  pumping  plant  in  No.  1  bore-bole,  at  a 
cost  of  £2,(KX).  The  work  is  to  be  put  in  hand  and  carried 
out  before  next  summer. — At  their  next  meeting  the  council 
will  consider  the  question  of  obtaining  a  loan  to  pave  the 
whole  of  the  sett  streets  in  the  town. 

Handsworth. — The  foundation-stone  of  a  refuse  destructor 
which  is  being  erected  in  (Queen's  Head-lane,  at  a  cost — in- 
clusive of  site,  workmen's  cottages  and  outbuildings — of 
£10,000,  was  laid  recently  by  Mr.  David  Bose,  chairman  of 
the  Sanitary  Committee. 

Horfield. — In  a  communication  addressed  to  us  it  is  stated 
tliat  some  remarkable  results  are  being  obtained  with  polarite 
filters  at  the  sewage  works  of  the  district  council,  Ashley 
Downs,  near  Bristol.  The  works,  which  have  been  in  ojiera- 
tion  for  about  three  years,  consist  of  an  ordinary  screening 
chamber,  three  precipitation  tanks  (ferozone  being  the  pre- 
cipitant used),  and  sand  and  polarite  ai'rating  and  oxidising 
filters.  The  sewage  dealt  with  is  of  a  very  concentrated 
character,  especially  that  which  flows  from  the  Horfield 
barracks  and  large  stables  connected  therewith.  It  is  further 
stated  that  the  degree  of  purification  obtained  has  always 
been  particularly  high,  and  that  the  last  series  of  analyses, 
made  in  September  by  Mr.  Charles  J.  Waterfall,  F.c.s.,  F.t.i., 
showed  the  crude  sewage  to  contain  2'33  of  albuminoid  am- 
monia in  parts  per  100,<X)0,  and  the  purified  etBuent  as  con- 
taining 'OSS  parts  per  100,000,  thus  indicating  that  96  per 
cent,  of  purification  had  been  effected.  The  analyst  added : 
"  The  samples  were  taken  by  myself,  my  visit  being  an  en- 
tirely unexpectetl  one.  Tho  eftiuont  is  very  good."  Wo  are 
informed  that  similar  artificial  filters  are  giving  equally  good 
restdts  at  many  other  sewage  works.  It  is  claimed  to  be  a 
common  thing  for  them  to  pass  quite  3,000  gallons  per  square 
yard  per  day,  and  that  the  rate  is  rarely  less  than  2,000,  and 
runs  up  as  high  as  4,300  gallons  per  square  yard  per  da\-. 

Hornsey. — On  the  recommendation  of  the  chairman,  it  was 
decided  to  refer  the  que.'<tion  of  the  electric  lighting  of  the 
fiistrict  to  a  special  committee  for  consideration. 

Kettering^. — It  was  moved,  at  a  recent  meeting  of  ilio 
council,  that  an  application  be  made  for  sanction  to  a  loan 
for  the  purpose  of  constructing  certain  streets  in  the  vicinity 
of  Green-lane.  The  surveyor  estimated  tho  total  cost  of  the 
works  at  about  £9,0<i0.  After  a  short  discussion  the  council 
dccidi'd  to  make  tho  aiiplication. 

Merthyr. — A  deputation,  representing  tho  oxocutivo  council 
of  the  iron  and  steel  anil  colliery  workmen  of  Dowlais  and 
Merthvr,  waited  nptm  the  district  council,  at  their  met'ting 
last  week,  for  tho  purpifsc  of  asking  that  I  he  provisions  of 
the  Housing  of  the  Working  Classes  Act,  should  he  put  into 
onoration  throughout  the  district.  The  matter  was  referred 
to  a  committee  of  thewiiolo  conneil. 

Mirfiold.  —  It  l:a3  been  decided  by  the  council  to  make  au 
application  to  tho  Local  (iovernment  Board  for  sanction  to  a 
loan  of  £r),800  for  works  of  drainage  and  improvement  at  the 
sewage  farm. 

Pokesdown. — A  communication  was  recently  reciuved 
from  I  lie  I, oral  flovernment  Boaril  sanctioning  the  amend- 
miiit  of  the  scheme  allowing  for  tho  covering  of  tho  internal 
brick^^•ork  of  the  sewers  witli  cement.  The  estimated  costof 
the  amendment  was  £450. 

Seaford. — Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  of  £600  for  wBterworlcs  purposes,  and  to  one 
of  £50  for  the  purchase  of  (i  rosd-roller. 


SOUthgate. — The  disirict  coancil  have  received  a  com- 
municatioD  from  tho  Local  Government  Board  oudorsiug 
their  sanction  to  the  borrowing  of  £3,-VSS  for  works  of  private 
street  impriAcmont. 

Spennymoor. — An  amended  plan  of  an  isolation  hospital, 
prepared  by  the  surveyor,  was  recently  approve*!  by  the 
coancil,  who  subsequently  decided  to  make  ud  application  for 

sanction  to  a  loan  of  £2,000. 

Stretford.— On  the  recommendation  of  the  Sanitary  Com- 
mittee, the  council,  at  their  last  monthly  meeting,  decided  to 
accept  the  tenderof  Mr.  Samuel  Warburton,  of  Miles  I'lutting, 
at  £2,727,  for  tho  cxecntion  of  works  in  connection  with  the 
Empress-street  refoso  destraotor  in  accordance  with  plana 
already  approved.  Another  recommendation,  proposing  the 
acceptance,  at  £I,-t<Sl,  of  the  tender  of  Messrs.  jjeaman  & 
Dcas,  for  the  erection  of  their  patented  destructor  appliance*, 
was  also  adopted.  It  was  reiiorted  that  the  work  of  laying 
down  tram  lines  in  Upper  Chorlton-road  ha'l  now  been  com- 
pleted and  that  tho  route  would  shcrtly  be  o|joned  for  traffic. 

Tottenham. — Last  week  an  inspector  of  the  Local  Govern- 
ment Board  held  an  infjuiry  into  the  npplicution  of  the  diB- 
Irict  council  for  permission  to  borrow  £202  for  sewerage  in 
Reform-row  and  I'lcasant-plaoe  ;  £256  for  sewerage  in  'I'yne- 
mouth  and  Cunningham  roads  ;  and  £600  for  cxtendiog  the 
sewer  in  St.  Ann's-road.  The  clerk,  in  i'eply  to  the  inspector, 
said  the  estimated  popalalion  of  the  parish  was  now  85,000, 
against  73,000  in  1891,  and  the  assessable  value  was  £316,955. 
The  inspector  afterwards  proceeded  to  inspect  the  roads  in 
question. 

Waterloo-with-Seaforth.— Sanction  was  lately  reported  to 

have  been  i-ecuivcd  fjoui  the  Local  Government  Board  to  the 

borrowing  of  £1,(XX)  for  tho   provision  of  a  new  disinfecting 

apparatus  and   buihliugs.     It  was  decided  to  obtain  tenders 

!    for  the  olecti  it-  lighting  of  certain  parts  of  the  town. 

West  Bridgtord. — A  Local  Government  Board  inquiry  haa 
been  held  respecting  an  application  of  the  council  for  sanc- 
tion to  borrow  a,  sum  of  £1.150  for  the  purchase  of  land  as  a 
site  for  the  erection  of  pnblic  offices,  'fho  surveyor,  Mr.  W. 
Pare,  was  present  throughout  the  proceedings,  at  which  there 
was  no  opposition,  and  the  inspector,  Colonel  Hopper,  after- 
wards visited  tho  various  places  concerned  in  the  application. 

Wiltesden. — Extensive  works  are  now  being  carried  ont  by 
the  district  council  for  the  purification  of  the  river  Brent, 
by  dealing  with  tho  sewage  of  the  Brent  district  of  Willesden 
at  the  sewage  farm,  Stoncbridgo  I'ark.  The  farm  has  been 
extended  from  2-t  acres  to  90  acres,  and  extensive  appliances 
for  filtration  and  purification  have  been  added  to  the  existing 
plant.  Tho  total  cost  has  been  nearly  £60,000.  The  water 
passed  into  the  Brent  will  be  in  a  condition  of  pnrity  con- 
siderably higher  than  that  of  the  ordinary  water  of  the  river. 
The  work  has  been  carried  out  under  the  superintendenoe  of 
Mr.  C.  Kolison,  the  engineer  to  the  council. 

RURAL   DISTRICT  COUNCILS. 

Barton  Regis.— .Vn  int^pccior  ol  the  Local  Government 
Board  held  an  inquiry  last  week  into  the  application  of  the 
district  council  for  sanction  to  borrow  £9, .500  for  the  parpoee 
of  sewerage  and  sewage  disposal  works  for  the  parish  of 
Westbury-on-Trym. 

Basford. — Colonel  Hopper  recently  held  an  inquiry,  on 
behalf  of  the  Local  Government  Board,  into  an  application  of 
the  council  for  sanction  to  a  loan  of  £1,500  for  the  purpose  of 
providing  a  water  sujiply  for  the  parish  of  Selston. 

Belper.— An  inspector  of  the  Local  Government  Board 
recently  hold  an  inquiry  into  tho  application  of  the  district 
council  for  sanction  to  borrow  £850  to  improve  the  water 
suiiply  of  llolloway. 

Newton  Abbot. — .\t  last  week's  council  meeting  the  resi- 
dents of  KiiiLcshcrwell  offei-ed  to  lend  money  for  the  purpose 
of  boring  a  well  for  the  village,  if  the  conncil  would  refund 
it ;  but  it  was  decided  to  ask  the  Local  Government  Board  if 
pnblic  money  could  be  legally  expended  in  sinking  a  well. — For 
the  drainage  system  of  the  village  of  Ippleiu-n,  sanction  is  to 
be  asked  from  the  Local  Govornmeut  Board  to  borrow  £600, 
to  cover  the  cost. 

Potworth. —A  communication  has  been  received  from  tho 
Local  (iovernment  Board,  staling  that  they  cannot  entertain 
the  application  of  the  district  council  for  .sanctii>n  to  a  loan 
to  extend  the  waterworks  unless  the  scheme  is  amended  by 
a  competent  engineorof  experience.  The  conncil  ha\"o  thor<>- 
f ore  appointed  Messrs.  I'uirbank  &  Son,  of  17a  Lendal,  York, 
to  act  for  them  in  the  matter. 

Rotherham.  — Un  Monday,  at  the  Itotlierham  We.it  Kiding 
Police  Court,  a  long-|>endiMg  case  for  extraordinary  ex|icuBe 
for  repairing  highways  l>elonging  to  the  council  was  gone 
into.  TIk>  claim  was  for  £ti3  18s.  Cd.,  and  the  ilefendant.i 
were  Mr.  Samuel  Whitfield,  contractor,  Couisbro' ;  Mr.  U.  N. 
Law,  contractor,  Harnsley;  and  Messrs.  Walter  Seoti  ,V  Co., 
contractors,  lOlsucar.  The  summons  against  Messrs.  Sc<ilt  & 
Co.  was,  however,  in  (vnsequenoo  of  n  decision  iu  a  case 
heard  in  the  High  Court,  withdrawn  on  the  |>ayment  of  costs, 
and  the  case  was  eventually  adjourned  for  a  fortnight.  Krora 
the  certificate  of  Mr.  B.  Godfrey,  the  surveyor,  it  .tppears 
that  the  expenses  of  maimaimng  the  roads  liad  been  in- 
crea.^iug  considerably,  and  that  tb>«  iucreseo  had  been  occfti 
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eioned  by  some  persons  pntting  upon  the  roads  either  exces- 
sive weight  on  the  one  hand  or  extraordinary  traffic  on  the 
other.  It  was  therefore  inoambont  upon  the  highway 
aathority  to  show  that  the  person  summoned  wag  the  person 
in  law  by  whose  order  that  traffic  had  been  put  on  the  high- 
way. 

Upton-On-Severn. — The  council  have  decided  to  make  an 
application  to  the  Local  Government  Board  for  sanction  to  a 
loan  of  £.550  for  the  execution  of  a  scheme  of  drainage  at 
Church  End. 

West  Dean. — The  council,  on  Friday  last,  had  under  con- 
sideration a  letter  from  the  Crown  with  respect  to  a  proposal 
for  making  a  new  road  from  Lydney  to  Lydbrook.  The  Crown 
are  prepared  to  do  their  part,  as  also  are  the  Lydney  High- 
way Board ;  but  as  West  Dean  is  responsible  for  a  short 
length,  they  were  asked  to  consent  to  make  it.  After  discus- 
sion, it  was  pointed  out  that  the  council  had  no  power  to 
spend  money  in  making  roads;  but  they  passed  a  resolution 
requesting  the  county  council  to  do  it  for  them,  the  cost  being 
£2,300.  The  entire  dist.inoe  is  about  10  mi'ea,  and  the  esti- 
mated total  expenditure  £1,600. 

Yelverton. — A  Local  Government  Board  inquiry  has  been 
held  with  reference  to  an  application  for  sanction  to  a  loan 
of  £3,000  for  purpose^  of  sewerage  and  sewage  disposal. 

SCOTLAND    AND    IRELAND. 

Aberdeen. — A  report,  |ircparod  by  a  t.ub-(.i'iunuttee,  on  the 
proposed  electric  lighting  of  the  quays  estimates  the  cost  of 
the  scheme  at  £1,7U0.  It  is  recommended  that  the  current 
be  taken  from  the  corporation  mains  at  special  rates  already 
agreed  upon. — The  Watching,  Lighting  and  Fires  Committee 
met  last  week  to  consider  the  tenders  for  the  erection  of  a 
new  fire  station  in  King-street.  The  following  were  accepted  : 
Masons'  work — A.  Cheyne,  £6,850;  carpenters'  work— (J. 
Janiieson,  £2,100;  plasterer.s'  work — J.  Stewart  &  Co.,  £708; 
plumbers'  work — A.  B.  Robertson,  £519  ;  iron  work — J.  Grant, 
£476;  slaters'  work — A.  Adam  &  Co.,  £251 ;  painters'  work — 
E.  Copland,  £167. 

Belfast. —  The  following  tenders  for  the  erection  of  the 
new  city  hall  were  considered  by  the  Improvement  Committee 
at  their  last  meeting:  Mestrs.  H.  &  J.  Martin,  Limited, 
£154,864;  Messrs.  W.  J.  Campbell  &  Sons,  £168,500;  Messrs. 
M'Laughlin  &  Harvey.  £174,620;  Messrs.  James  Henry  & 
Sons,  £176,548  ;  and  Messrs.  H.  Laverty  &  Sons,  £184,186. 
After  discussion  that  of  Messrs.  H.  &  J.  Martin  was  accepted. 
The  architect,  Mr.  Thomas,  was  present,  and,  in  reply  to  a 
question  as  to  whether  or  not  a  large  sum  of  n)oney  was 
allowed  in  the  estimates  for  contingencies,  he  said  £10,000 
was  allowed.  The  committee  considered  that  £.~j,000  would  be 
quite  sufficient  for  this  purpose. 

Birr. — At  an  influentially  attended  meeting  of  ratepayers, 
held  last  week,  a  lengthy  discussion  took  place  in  regard  to 
a  proposal  to  construct  high-pressure  waterworks  for  Birr  and 
Crinkle.  The  chairman,  the  Earl  of  Rosse,  in  the  course  of 
an  interesting  speech  said  that  the  advantage  of  bringing 
the  water  from  the  hills  was  that  the  supply  would  be  softer 
and  more  free  from  lime,  which  would  save  soap  and  soda  in 
its  use.  In  manufacturing  towns  immense  importance  was 
attached  to  water  that  could  be  used  without  artificial  aiil. 
Resolutions  were  unanimously  adopted  approving  of  the  pro- 
posal and  authorising  a  joint  committee  of  town  commissioners 
and  poor  law  guardians  to  take  the  necessary  preliminary  steps 
to  carry  out  the  object  in  v-iew. 

Dublin. — -A  very  singular  occurrence,  which  resulted  from 
some  defect  in  the  city's  system  of  electric  lighting,  has  taken 
place  in  the  town.  A  young  man,  named  Charles  Thorpe,  a 
city  clerk,  was  standing  on  Saturday  week  close  to  one  of 
the  electric  lamps  at  the  corner  of  Nassau  and  Grafton  streets, 
when  he  received  a  sudden  severe  shock.  The  assistant  en- 
gineer at  the  electric  light  station  states  that  about  the  time 
of  the  occurrence  he  noticed  something  wrong  with  the  cir- 
cuit which  supplies  the  lamp  where  Mr.  Thorpe  was  standing, 
and  at  once  turned  the  current  off. 

Elgin. — Plans  of  a  new  fever  hospital,  to  be  erected  at  an 
estimated  cost  of  £1,235,  were  submitted  and  a]i]iroved  at  a 
recent  town  council  meeting.  It  was  resolved  to  approach 
the  county  council  to  ascertain  if  they  were  willing  to  join 
the  council  in  erecting  it. 

Glasgow. — A  joint  snb-committee,  representing  the  Tram- 
way, the  Watching  and  Lighting,  and  the  Electricity  Depart- 
ments of  the  corporation,  met  last  week  to  discuss  the  liglit- 
ingon  the  new  electric  tramway  route  between  Mitchell-street 
and  Springbnrn.  The  meeting  decided  to  recommend  the 
parent  committees  to  adopt  three  different  systems  of  light- 
ing— that  of  spanning  the  street  with  cross  wires  affixed  to 
the  buildings,  (loles  on  either  side  of  the  street,  and  poles  in 
the  centre  with  ovi^rhanging  arms. — Attention  was  recently 
drawn  to  the  fart  that  the  new  buildings — the  People's  Palace 
—  woie  rapidly  neai'ing  completion,  and  arrniig*  ments  were 
being  made  for  the  opening  of  the  iijytitution  at  the  end  of 
the  year.  —  The  Tramways  Sub-Committee  on  Electric 
Traction  considered,  at  a  meeting  last  week,  a  number  of 
offers  for  the  erection  of  the  entire  plant,  excepting  only  the 
cars,  connected  with  the  new  Springbum  electric  tramways 
route.     It  was  agreed  to  recommend  the  acceptance  of  the 


lowest  offer — that  of  the  Westinghouse  Company,  an  American 
firm.  The  offer  amounts  to  £19,657.  All  the  tenders  sub. 
mitted  were  by  American  firms. 

Paisley. — It  is  reported  that  an  electric  motor  company 
%\iU  shortly  acquire  the  tramways  and  substitute  electric 
power  for  horse  haulage. 

Selkirk. — The  police  commissioners  have  had  under  con- 
sideration the  expediency  of  adding  to  the  water  supply. 
Messrs.  Leslie  &  Reid,  Edinburgh,  after  the  survey  of  several 
sources  of  supply,  recommended  a  gravitation  scheme,  to 
draw  from  Lewinshope  and  Scaddow  burns,  some  8  miles  np 
the  Yarrow  from  Selkirk.  The  carrying  out  of  this  scheme 
is  estimated  at  about  £11, .500.  Although  nothing  definite  has 
as  yet  been  finally  decided  on,  the  present  commissioners  aro 
understood  to  be  unanimously  in  favour  of  the  scheme. 

FOREIGN  AND  COLONIAL. 

Berlin. — The  streets  in  this  town  are  now  being  cleaned  by 
a  tricycle  street-sweeper,  built  on  similar  lines  to  the  machine 
carpet-sweeper.  At  a  recent  trial  it  was  discovered  that  one 
man  could  cover  as  much  ground  with  one  of  these  machines 
as  four  working  with  brooms  and  shovels,  and  it  is  infinitely 
less  expensive  than  a  sweeper  drawn  by  a  horse.  Moreover, 
the  dust  and  dirt,  instead  of  being  thrown  into  the  air,  is 
swept  into  a  receptacle.  ^ 


The  Sterilization  of  Water.— A  simple  method  of  steriliz- 
ing water  has  been  devised,  says  The  Practical  Engineer,  by 
Dr.  Schumburg,  chemist  to  the  German  Army  Medical 
Academy.  He  finds  that  the  ordinary  means  of  filtration  bv 
portable  filters  is  unsatisfactory,  but  asserts  that  a  solution  of 
bromide  destroys  the  pathogenic  germs,  and  that  the  subse- 
quent addition  of  ammonia  renders  the  water  palatable.  Dr. 
Schnniburg  has  made  a  number  of  experiments  with  water  to 
which  pathogenic  germs  had  been  added,  and  among  them 
one  or  more  in  which  a  litre  of  water  from  the  S})roe  was 
sterilized  by  the  addition  of  02  gramme  of  a  solution  of  20 
grammes  bromide  and  20  grammes  of  bromide  of  potassium 
in  100  grammes  of  water.  The  bromide  is  removed  by  a  dose 
of  a  0  per  cent,  solution  of  ammonia.  It  is  possible  that  some 
simple  mixture  may  be  devised,  the  addition  of  which  to 
doubtful  water  will  render  it  perfectly  safe,  so  far  as  the 
pathogenic  germs  are  concerned. 

The  Golden  Dustman.— The  City  dnst,  said  a  recent  article 
in  London  on  the  work  of  the  City  Commission  of  Sewers, 
which  is  about  to  be  transferred  to  the  corporation,  still  affords 
ample  scope  for  the  golden  dustman.  The  women  and  boy 
sorters  at  Letts'  Wharf,  where  the  dust  and  refuse  is  carted, 
find  many  valuable  articles  in  the  dust.  Among  the  finds 
during  the  twelve  months  ended  September  last  were  cheques 
for  the  following  amounts  :  £40,  £23  13s.,  £31  16s.,  £42  14s. 
and  £3.  A  reward  of  2s.  or  3s.  was  given  to  the  finders.  A 
dividend  warrant  for  £27  brought  a  reward  of  58.  A  demand 
note  for  £1,000  was  among  the  finds,  and  a  guinea  was  given 
to  the  finder.  A  promissory  note  for  £706  brought  a  reward 
of  5s.  A  good  deal  of  money  is  also  picked  up.  A  gold  ring 
was  found,  and  among  the  other  articles  discovered  have  been 
shares  in  American  railway  companies,  watches,  photographs, 
sets  of  false  teeth  and  opera  glasses.  Such  articles  are  re- 
turned, if  the  owners  can  befonnd.  Useful  things  sifted  from 
the  dust  are  sold,  a  twelve  months'  paper  bringing  £541  17s.; 
rags,  £47  10s.;  bottles,  £84  16s  ;  string,  £181  3s.;  and  books, 
£24. " 

ADVERTISEMENT 

Received  too  late  for  Classification. 

pOUNTY  BOROUGH  OF  WEST  HAM. 

V^  TO  WOOD  PAVIORS. 

The  Council  hereby  invite  tenders  for  Paving  with  Hard 
Wood  about  600  yards  super,  in  West  Ham-lane,  adjoining  the 
Town  Hall  and  Police  Court. 

Flans  may  bo  seen,  and  specification,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell, 
Borougn  Engineer,  Town  Hall,  Stratford,  E.,  npon  payment 
of  £1,  which  will  be  returned  upon  receipt  of  a  bnnA-fide 
tender. 

Tenders,  endorsed  "  Tender  for  Wood  Paving,"  to  be  sent 
to  my  office  not  later  than  4  o'clock  on  Tuesday,  November 
23,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender.  The  contr.a<tor  nUl  be  required  to  enter  into 
a  bmd,  with  one  surety,  for  the  due  performance  of  the  con- 
tract, and  no  work  will  be  ordered  under  the  contract  until 
such  bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom 
a  contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  such  rate  of  wages  and  observe  such  honrs 
of  labour  as  are  recognised  by  the  workmen's  trades  unions 
and  in  force  at  the  time  of  signing  the  contract.  In  the 
event  of  any  breach  of  Rueh  agreement  the  Council  will  en- 
force the  peualty  clause  in  its  entirety. 

(By  order  of  the  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 

Town  Hall,  West  Ham,  E. 

9th  November,  1897. 


November  12,  1897.] 
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Personal. 


FortV'Otie  ii()|>licutloii8  are  reported  lo  have  been  leceivod 
by  the  Trim)  Uuial  District  Council  for  the  vacant  post  of 
surveyor. 

Perth  Town  Coancil  recently  adopteJ  a  recommondntion 
that  a  report  on  electric  lighting  should  be  obtained  from  :ni 
engineer  of  g^)od  tjtanding. 

Mr.  C.  .V.  Mi(l|,'ley  has  been  appointed  aa-iifltant  to  Mr.  .1. 
K.  Brydges,  city  electrical  engineer  of  Wakefield.  There 
were  twenty-three  applications  for  the  position. 

Mr.  Alfred  Harper,  of  Ranteustall,  and  Mr.  W.  H.  D.  Court, 
of  Norwich,  have  been  appolnteil  assistants  in  the  engineer- 
ing department  of  the  office  of  tlio  borough  engineer  and 
surveyor  of  Leicester. 

Mr.  D.  Balfour,  of  Newcastle-on-Tyne,  has  been  instructed 
by  the  Belliugliam  Kural  District  Council  to  prepare  a  scheme 
of  water  supply  for  East  and  West  Woo<lburn,  and  also  for  the 
drainage  of  property  at  Stannaburn. 

Mr.  A.  H.  Preece,  consulting  electrical  engineer,  of  39  Vic- 
toria-street, London,  S.W.,  has  been  engaged  by  a  committee 
of  the  Greenwich  District  Board  of  Works  to  report  on  the 
subject  of  establishing  an  electricity  sup]ily  station  for  the 
district. 

At  a  recent  special  meeting  of  the  Biggleswade  Urban 
District  Council  it  was  resolved  that  the  members  of  the 
Highways  Committee  should  form  the  committee  to  meet 
another  of  the  rural  district  council,  with  power  to  elect  a 
surveyor. 

Exmouth  Urban  District  Council  recently  had  under  con- 
sideration the  report  of  a  committee  which  recommended 
that  an  engineer  be  engaged  to  report  on  the  drainage  of 
storm  water,  &c.  It  was  eventually  decided  to  engage  Mr. 
Mansergh. 

The  Waterworks  Committee  of  the  Corporation  of  Newport, 
Mon.,  have  come  to  a  provisional  agreement  with  Mr.  Baldwin 
Latham,  who  has  been  acting  as  consulting  engineer  to  the 
new  works  at  Wentwood,  to  superintend  the  completion  of  the 
works  as  engineer  for  a  fixed  sura  of  £8,tX)0. 

Mr.  R.  H.  Jeffes,  an  assistant  in  the  office  of  the  surveyor 
and  water  engineer  to  the  Tottenham  Urban  District  Council, 
has  been  appointed  assistant  on  new  roads,  sewers,  buildings, 
Ac,  in  the  urban  district  of  Esher  and  the  Dittons,  under  Mr. 
A.  J.  Henderson,  engineer  and  surveyor  to  that  council. 

Mr.  Ernest  Brnndreth,  who  at  present  holds  the  position  of 
assistant  electrical  engineer  at  the  St.  Luke's  and  Clerken- 
well  station  of  the  County  of  London  Company,  lias  been 
appointed  engineer-in-charge  of  the  supply  station  of  the 
Hammersmith  Vestry.  Mr.  Brandreth  comes  from  Preston, 
and  was  at  one  time  the  assistant  engineer  at  the  Burton-ou- 
Trent  works. 

Mr.  E.  E.  J.  Anderson,  who  has  left  Glasgow  to  take  up  the 
management  of  the  Bipon  gas  and  water  works,  has  been 
presented  by  the  employees  of  the  Dawsholm  works  of  the 
Glasgow  Corporation  with  a  gold  albert  and  appendage,  to- 
gether with  a  brooch  for  Mrs.  Anderson.  The  employees  of 
the  Kilpatrick  works  (also  the  property  of  the  Glasgow  Cor- 
poration) have  presented  him  with  a  handsome  walking-stick. 

At  an  ordinary  meeting  of  the  Blytli  Trades  Council,  last 
week,  it  was  moved  that  the  council  protest  against  the  action 
of  the  Cowpen  Urban  District  Council  in  increasing  the  salary 
of  the  surveyor  from  £150  to  £200  per  annum.  It  was  felt 
that,  considering  the  depression  in  trade,  this  increase,  which 
was  an  additional  tax  upon  the  workman  and  his  industry, 
was  not  justified.  A  lengthy  discussion  ensued,  but  the 
motion  was  not  seconded,  and  fell  to  the  ground. 

At  the  montly  mooting  of  the  Tyne  Improvement  Commis- 
sion the  minutes  of  a  recent  special  meeting  of  the  commis- 
sion, held  in  committee,  were  read,  stating  that  tho  number 
of  applicants  for  the  post  of  engineer  had  been  reduced  to 
three — vie.,  Mr.  James  Walter,  Douglas,  Isle  of  Man;  Mr. 
Alexander  Hamilton,  Clyde  Trustees,  Glasgow  ;  and  Mr.  M. 
P.  S.  Wilson,  Harbour  Works,  Dover.  The  minutes,  which 
also  recommended  that  these  gentlemen  should  meet  the  com- 
mission at  an  early  meeting,  were  confirmed. 

On  Thursday  the  Institute  of  Sanitary  Engineers  held  their 
first  meeting  of  the  session,  in  the  Arbitration  Rooms,  03  :imiI 
6-4  Chancen,'-lai\e,  W.C.,  when  the  inaugunil  juhlress  was  ile- 
livered  by  the  president,  Mr.  William  Sjiinks,  A.M.I.c.R.  In 
his  address  the  president  referred  chielly  to  the  wonderful 
changes  which  have  been  brought  about  in  the  sanitary  con- 
ditions of  the  country  during  tho  Queen's  reign,  and  in  the 
generally  imjjroved  health  of  the  whole  population.  He  pre- 
faced his  remarks  by  detailing  what  was  practised  in  the  way 
of  sanitation  in  earlier  times. 

Mr.  T.  N.  Ritson,  manager  of  the  Kendal  Corporation  gas 
and  water  works,  has  had  his  salary  increased  by  £55.  The 
mayor,  in  bringing  tho  matter  forward  at  the  last  meeting  of 
the  town  council,  explained  that  Mr.  Ritson's  agreement  with 
the  late  company  was  that  he  should  have  commission  on 
alterations.      It  was  now  proposed  to  increase  the  salary  and 


abolish  the  commissions.  He  thought  the  increase  was 
thoroughly  deserved,  as  Mr.  Ritson  wad  a  most  eicelleuC 
servant,  and  the  results  of  the  gas  and  water  undertaking 
thoroughly  proved  that  statement. 

The  following  firms,  it  is  understood,  have  been  invited  to 
submit  com|>etitive  plans  for  the  erection  of  a  new  asylum  at 
Holly  Moor,  Nortlifield,  for  the  Birmingham  Corporation: — 
Messrs.  Mansell  &  Mansell,  Messrs.  Ingall  &  Sou,  Messrs. 
Martin  it  Chamberlain,  Mr.  F.  B.  Osborn,  Messrs.  Cossins, 
Peacock  A  Bewlay,  and  Messrs.  Cross,  Brooks  &,  Nichols. 
Tho  Asylums  Committee,  who  issued  the  invitation,  have, 
instead  of  offering  premiums  for  the  best  plans,  decided  to 
maks  a  payment  of  100  guineas  to  each  competitor.  Tho  city 
surveyor  will  assist  the  committee  in  the  selection. 

It  was  decided  by  the  Torquay  Town  Council,  at  a  recent 
meeting,  to  appoint  Mr.  P.  Storey  to  the  vacant  post  of 
borough  electrical  engineer,  at  a  commencing  salary  of  £200 
per  annum.  A  short  time  ago  Mr.  W.  II.  Trentham,  the 
consulting  engineer  to  the  corporation,  recommended  that 
Mr.  Storey,  who  is  acting  as  clerk  of  the  works  in  connection 
with  tho  building  of  the  station,  should  be  appointed  to  the 
post,  but  this  was  nut  agreed  to  by  the  council.  Since  then 
they  had  asked  the  advice  of  Prof.  Ayrton  on  the  question, 
and  that  gentleman  corroborated  Mr.  Trentham's  opinion. 

The  Institution  of  Junior  Engineers  held  their  inaugural 
meeting  of  the  seventeenth  session  at  the  W'cstminster  Palace 
Hotel,  on  Friday.  Sir  Alexander  Binnie,  the  retiring  presi- 
dent, was  in  tho  chair,  and  presented  the  institution  premium 
to  Mr.  W.  R.  Beckton  for  his  paper  on  "The  Protection  of 
Buildings  from  Fire."  Mr.  H.  B.  Vorley  moved  and  Mr.  W. 
J.  Hunter  seconded  a  vote  of  thanks  to  Sir  A.  R.  Binnie  for 
the  services  rendered  by  him  to  the  institution  during  his 
year  of  office,  and  this  was  heartily  accorded.  Mr.  John  A. 
F.  Aspinall,  m.i.c.k,  chief  mechanical  engineer  to  the  Lanca- 
shire and  Yorkshire  Railway,  was  then  introduced  to  the 
members  as  president  for  the  ensuring  session  by  Sir  A.  R, 
Biiinie.  Mr.  Aspinall,  who  was  warmly  cheered,  delivered 
his  presidential  address,  the  subject  of  which  was  '*  Some 
Aspects  of  Railway  Work." 

Tho  monthly  meeting  of  the  Sheffield  Society  of  Architects 
and  Surveyors  was  held  on  Monday  night,  at  the  School  of 
Art,  Sheffield.  Mr.  R.  W.  Fowler,  F.s.i.,  the  president,  occu- 
pied the  chair.  At  the  beginning  of  the  meeting  the  follow- 
ing wore  elected:  As  "Associates" — Messrs.  A.  Appleby 
(student),  F.  Baker  (student^,  H.  W,  Beale,  J.  H.  Choriton, 
S.  L.  Chipling  (student),  J.  W.  E.  Clayton  (student),  H.  Ogden 
and  G.  E.  Turner  (student)  ;  as  "  Students  " — Messrs.  W.  C. 
Antcliffe,  C.  F.  Bond,  H.  S.  Hague  and  T.  Jowitt.  Mr.  J.  A. 
Gotch,  F.S.A.,  F.R.I.B.A.,  of  Kettering,  then  delivered  an  in- 
teresting lecture  on  "Eighteenth  Century  Architecture," 
which  was  illustrated  by  numerous  photographs  of  buildings, 
^\nth  plans  and  details,  and  by  limelight  lantern  slides.  .\t  the 
conclusion  of  the  lecture  a  cordial  vote  of  thanks  to  Mr.  Gotch 
was  carried  unanimously.  The  next  meeting  of  the  society 
will  be  held  on  December  14th,  when  Mr.  F.  R.  Farrow, 
F.K.i.B..^.,  London,  will  lecture  on  "  The  Wtirming  of  Public 
Buildings." 

The  Finance  Committee  of  the  Bristol  City  Council  have, 
since  the  death  of  the  late  city  surveyor,  given  their  most 
anxious  consideration  as  to  the  best  course  to  adopt  for  pro- 
viding for  the  peiformauce  of  the  duties  formerly  undertaken 
by  that  officer,  and,  after  conferring  with  authorised  repre- 
sentatives of  several  committees,  have  agreed  that  it  is  ex- 
tremely desirable  that  an  officer  should  be  appointed  capiible 
of  undertaking  several  additional  duties  which  the  committee 
have  decided  to  attach  to  the  post.  It  is  not  proposed  that 
the  officer  should  undertake  any  constructional  work,  but 
that  all  such  work  should  be  carried  out  by  and  under  tho 
direction  of  the  city  surveyor  and  engineer,  the  duties  of 
which  offices  are  entrusted  to  Mr.  Vnbbicom.  This  will  obviate 
any  necessity  for  providing  the  now  officer  with  a  distinct 
staff,  as  he  will  be  en;ibleil  to  obtain  any  assistance  by 
draughtsmen  which  may  be  required  from  the  staff  of  the  city 
surveyor  ami  engineer.  The  appointment  of  an  experienced 
professional  man  to  the  vac.int  position  would,  in  the  opinion 
of  the  committee,  effect  a  considerable  economy  in  the  carry- 
ing out  of  the  business  of  the  corporation.  It  is  pru|K)Suil 
that  the  salary  should  b<«  £700  per  annum  for  a  commence- 
ment, increasing  by  £lt'0  annually  to  £1,<XK)  per  annum,  and 
that  the  council  authorisi-  the  invitatii>n  of  aj^plieations  by 
the  committee. 


Straw  for  Street  Pawing   Material.— .A  new  material  for 

paving  streets  is,  says  /"'.»■  ^'cu•»^fl/l.•  American,  tonnd  in  straw. 
A  Polieh  engineer  has  desigtied  a  process  and  machinery  by 
which  straw  is  bonnd  with  wire,  immersed  in  various  hot 
liquids,  and  finally  in  pitch.  Tho  straw  is  then  cut  into  cubes 
much  like  those  used  for  woixlen  pavement,  and  is  ready  f*r 
use.  These  blcK-ks  .'im  said  to  bo  considerably  cheaper  than 
wood,  and  quite  as  durable.  Tho  straw  used  must  be  from 
unthrashed  corn;  otherwise  it  is  broken  and  unfit  for  the 
process.  The  inventor  has  devised  a  machine  which  cuts  off 
the  ears  from  the  com. 
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SOME    PEBIODICAIS. 

Of  the  November  periodicals  which  have  come  to  hand  we 
may  give  the  preference  to  tliose  of  a  acientific  nature.  In 
Cassier^s  Magazine  different  phases  of  the  engineering  strike 
are  discussed  liy  Colonel  Dyer  and  otliers.  A  good  many 
people  will,  no  doubt,  turn  to  the  article  by  Jlr.  E.  H.  MuUin, 
entitled  "  The  City  of  the  Future."  It  is  an  attempt  to  forecast 
what  water-power  and  electricity  will  accomplish,  and,  like 
all  such  forecasts,  cannot  bo  said  to  be  particularly  profitable. 
The  conditions  which  have  hitherto  governed  the  location  of 
great  industrial  centres  will,  we  understand,  give  i)lace  to  an 
entirely  different  set  of  conditions.  They  will  no  longer  be 
found  in  the  deltas  and  valleys  of  great  rivers.  It  will  no 
longer  be  a  question  simply  of  navigation  or  of  the  distribution 
of  coal  and  iron.  There  will  be  better  air,  more  room,  better 
drainage  and  more  civilised  conditions  of  living.  Power  will 
be  produced  in  the  mountains ;  the  manufacturing  centres 
will  be  the  sources  of  great  rivers  or  of  rivers  generally  which 
have  a  rapid  fall ;  and  mountainous  districts  will  become  the 
indnsti'ial  centres,  under  the  pressure  of  dear  coal  and  cheap 
water-power.  It  is  very  st.artling,  but  we  shall  see. — The 
last  quarterly  issue  of  The  Journal  of  the  Sanitary  Institute 
is  devoted  to  the  proceedings  of  the  recent  Leeds  congress, 
and  contains  Dr.  Farquharson's  opening  address  as  president, 
the  addresses  of  the  presidents  of  the  various  sections  and 
conferences,  and  the  lecture  of  Mr.  H.  Percy  Bonluois  to  the 
congress  on  the  subject  of  sanitary  advances  in  municipal 
engineering. — In  The  American  Monthly  Revietu  of  Revieivs 
those  interested  in  great  engineering  projects  may  read  how 
our  enterprising  American  cousins  propose,  by  means  of  a 
great  ship  canal,  to  construct  a  waterway  from  the  lakes  to 
the  sea.  The  canal,  if  persevered  with,  would  start  from  a 
point  on  the  St.  Lawrence  river  nearly  opposite  the  junction 
:with  the  (Ottawa,  but  there  would  only  be  90  miles  of  artificial 
channel,  the  object  being  to  connect  the  St.  Lawrence  with 
Lake  Champlain,  and  the  latter  with  the  river  Hudson.  Much 
attention,  of  cour.se,  is  given  to  the  recent  municipal  contest 
in  New  York,  though  at  the  time  of  writing  the  result  was 
not  known.  Now  it  is  known,  and  the  immediate  municipal 
fntm-e  of  New  York  is  a  matter  of  interesting  speculation. 
There  is  a  paragraph  in  reference  to  the  prominent  part  a 
woman  has  taken  in  Chicago  in  connection  with  street  clean- 
ing. From  another  paragraph  we  observe  that  municipal 
matters  in  Philadelphia  are  not  going  quite  so  smoothly  as  they 
might  do. — Turning  to  some  jjeriodicals  of  a  more  general 
nature,  we  find  that  Longman's  Magazine  is  a  very  good 
number.  In  addition  to  the  usual  instalment  of  the  serial 
contributed  by  that  interesting  writer,  Margaret  L.  Woods, 
Mr.  Andrew  Lang  writes  .sympathetically  of  Lord  Tennyson's 
memoir  of  his  father.  He  is  also,  of  course,  to  be  found  "  At 
the  Sign  of  the  Ship,"  and  this  month  he  goes  out  of  his  way 
to  take  up  the  cudgels  for  his  friends  the  "  dowsers,"  though 
not  very  convincingly,  nor  with  his  customary  logic  and  good 
sense.  It  was,  of  course,  a  Local  Government  Board  auditor 
who  recently  came  down  on  one  of  Mr.  Lang's  proteges,  and 
it  is  not  very  humorous  to  say  that  "the  Law  is  a  Hass,"  and 
to  refer  to  "  a  recent  decision  of  I  don't  know  who,  a  revising 
barrister  or  some  such  cadi."  No  one,  so  far  as  we  are  aware, 
has  ever  dreamed  of  making  the  "water-finder"  liable  to  be 
punished  for  trying  to  extort  money  under  false  pretences. 
So  long  as  his  customers  are  private  individuals  no  one  is 
likely  to  interfere  with  his  divinations,  but  it  is  a  very  different 
thing  when  it  comes  to  the  spending  of  jmhlic  money  on 
the  strength  of  a  supposed  faculty,  the  existence  of  which  is 
vague  and  doubtful.  We  speak  with  all  deference  to  Mr. 
Lang's  amatenr  "  dowser  "  friends,  the  Greek  professor  and 
the  land  bailiff.  Amateurs,  unfortunately,  are  often  a  greater 
nuisance  than  professionals,  and  we  are  rejoiced  to  think 
that  none  of  our  intimate  friends  have  over  laid  claim  to 
the  possession  of  the  water-finder's  weird,  but  evidently  not 
demonstrable,  faculty. — In  Baibfs  Magazine  there  is  a  con- 
tinuation of  Sir  Walter  Gilbey's  articles  on  animal  painters, 
and  of  Major  Arthur  Griffith's  extracts  from  his  grandfather's 
journals.  There  is,  in  additiim,  the  usual  assortment  of  articles 
on  various  branches  of  sport  in  the  best  sense  of  the  term. — 
We  have  pleasure  in  extending  a  hearty  welcome  to  the  now 
eeries  of  our  contemporary,  T)ic  Indian  and  Faslirn  Engineer, 
which  now  appears  as  a  monthly  instead  of  a  weekly.  The 
contents  are  interesting  and  varied,  and  w©  must  especially 
compliment  the  conductors  on  the  excellent  way  in  which  the 
paper  is  produced.- — Knowledge,  as  usual,  is  full  of  matter 
for  readers  whose  tastes  load  them  tu  different  branches  of 
science.  There  is  an  interesting  article  on  the  new  State 
laboratory,  and  special  attention  is  being  paid  to  scientific 
literature. —  The  Quarry,  which  is  energetically  conducted 
and  ably  editetl,  has  articles  on  concrete  in  waterworks  con- 
Htruclion,  Russian  cement, and  tlie  Uallachulish  slate  ([uarries. 
A  huig  report  by  Mr.  W.  T.  Curry,  resilient  engineer,  on 
defective  concrete  in  the  Llanvaches  reservoir  el'  the  Went- 
Wooil,  waterworks  of  the  New])ort  Corporation,  is  pub- 
lished, and  special  attention  is  given  to  the  news  depart- 
ment.— Wo  have  also  received  The  Plumber  and  Decorator 
and  The  Journal  of  the  Society  of  Estate  Clerkii  of  Works. — 
In  Work  for  November  an  article  on  an  8  horse-power  boiler 
is  illustrated  by  a  double-page  coloured  plate  of  scale  drawings. 
More  is  said  about    the  preparation  of  drawings  for  letter- 


press printing,  and  other  articles  cover  a  wide  range  of  prac- 
tical utility — from  the  engraving  of  coffin  jilates  to  the  appli- 
cations of  Ohm's  law.  A  most  valuable  feature  of  this  use- 
ful work  is,  as  usual,  its  full  and  considerate  answers  to  in- 
quiring mechanics.  Chutns,  Gleanings  from  Popular  Authom 
and  The  Quiver  are  from  the  same  publishers  (Cassell  &  Co.) 
From  A.  W.  Hall,  Huttonstreet,  Whitefriars,  we  have 
received  Great  Thoughts,  The  Prize  Reciter  and  Helping  Words. 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 


SuNDERt.ANn  Meeting. 
The   following   are    the   arrangements   for   the    Northern 
District  meeting,  to  be  held  at  Sunderland,  un  Saturday,  the 
20th  inst.  :— 

12.30.  Reception  of  the  members  in  the  Council  Chamber, 
Town  Hall,  by  his  worship  the  mayor,  Alderman 
Wm.  Bruce.  The  following  papers  will  be  read  :  (1) 
By  Mr.  H.  W.  Taylor,  a.m.i.c.e.,  engineer  and  sur- 
veyor to  the  Newburn  Urban  District  Caaucil. 
"  Notes  on  the  Specifications  of  Tynaside  Koads." 
(2)  By  Mr.  R.  S.  Rouuthwaite,'A.M.l.c.E.,  borough  en- 
gineer, Sunderland,  on  (a)  "  Housing  of  the  Working 
Classes  "  ;  (b)  "  Technical  School  "  ;  (f)  "  Hospital 
Pavilion."  (3)  By  Mr.  F.  J.  C.  Snell,  a.m.i.c.e.,  on 
"The  Sunderland  Electric  Generating  Station." 
1.15.  Adjournment  for  luncheon. 

1.45.  Leave  the  Town  Hall,  and  proceed  by  tram  to  the  Eoker 
Pier  works,  cross  river  by  boat  to  South  Docks  anij 
view  installations  of  gas-driven  pumping  machinery 
at  graving  docks,  thence  proceed  to  South  Pier 
works,  and  inspect  concrete  and  block-making  plantf, 
Ac.  The  members  will  be  conducted  over  these 
works  by  Mr.  H.  H.  Wake,  m.i.c.e.,  engineer  to  the 
River  Wear  Commission. 
3.30.  Drive  by  brakes  (fare,  Is.  each)  to  the  electric  gene- 
rating station,  which  will  be  explaiued  by  Mr.  F.  J. 
C.  Snell,  a.m.i.c.e. 
4.10.  Proceed  to  the  corporation  swimming  and  .slipper  baths 

and  wash-houses  in  High-street  West. 
4.30.  Return  to  Town   Hall.     Discussion  of  the  papers  and 
works. 
6.0.  The  members  «nll  dine  together  at  the  Gh-and   Hotel 

(tickets,  probably  about  3s.  6d.  each). 
Hotels. — "  The  Grand,"  "  The  Queen's  "  and  "  Walton's." 
Members  who  intend  to  be  present  are  requested  to  so  in- 
form the  hon.  district  secretery,  Mr.  John  P.  Daltou,  Ryton- 
on-Tyne,  not  later  than  November  15th,  in  order  that  neces- 
sary arrangements  may  be  made. 


Voluntary  Pass  Examination. 

The  twenty-fifth  examination  for  candidates  for  the  offices 
of  engineer  and  surveyor  to  municipal  corporations  and  dis- 
trict councils  will  be  held  at  the  Institution  of  Civil  En.- 
gineers.  Great  George-street,  Westminster,  on  Friday  and 
Saturday,  the  1st  and  2nd  April,  1898.  Application  forms, 
duly  filled  in  by  intending  candidates,  must  be  in  my  hands 
on  or  before  the  5th  day  of  March,  1898. 

Thomas  Colk,  Secretary. 

11  Victoria-street,  London,  S.W. 


APPOINTMENTS  VACANT. 

Advert ieemeuft  which   are  reieivrd    too   lute   for   fliisttificirtiotl   cannot 
included  in  these  sunutoirire  until  the  Joiloicinj  tceek. 


Road  Foreman. — November  13th. — Corporation  of  East- 
bourne. £2  2s.  —  Mr.  R.  M.  Gloyne,  a.m.i.c.e.,  borough 
engineer. 

Assi.sTANT  Inspector  of  Nuisances. — November  13tli. — 
Leeds  City  Council.     30s. — Mr.  Juo.  Harrison,  towu  clerk. 

Resident  Foreman  for  Gasworks. — November  15ih. — 
Corporation  of  Manchester.  £150. — The  Chairman  of  the 
Gas  Committee,  Town  Hall,  Manchester. 

Sanitarv  Inspector. — November  15th. — Corporation  of 
Manchester.  353. — The  Chairman  of  the  Sanitary  Committee, 
Town  Ilall,  Manchester. 

Third  A.ssistant  Engineer. — November  16th. — County 
Borough  of  Southampton.  £90. — Mr.  George  B.  Nakler,  town 
clerk. 

Engineer  and  Manager  for  Sewage  Works. — November 
IGth.— Sale  Urban  District  Council.  £2  to  £2  lOs.— Mr.  D. 
Hallowell,  clerk  to  the  council. 

Temporary  Assistant  to  Surveyor  and  Inspector  of 
Nuisances. — November  16th. —  Carshalton  Urban  District 
Council.     £2. — Mr.  Clias.  V.  l.evclock.  clerk  to  the  council.  ' 

Assistant  SurEHiNTENUENT  or  Fibk  Bkioade.— November 
16th. — Belfast  Town  Council.  £2lX)  with  house,  light  and 
uniform. — Sir  Samuel  Black,  town  clerk. 

Ckmetkby  Superintendent.— November  17th. — Bourne- 
mouth Town  Council.  £80  with  house. — Mr.  J.  Druitt,  jnnr., 
town  clerk. 
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Assistant  Engineer  and  Surveyor. — November  17th. — 
Ncwton-in-Maketfield  Urban  District  Council.  £150.— Mr. 
W.  VV.  Shirley,  clerk  to  the  council. 

JJoKoiaii  Enginkek  and  Sbrvevor. — Novombor  17th. — 
Corporation  of  HuddersfieUl.  £500.— Mr.  F.  C.  Lloyd,  town 
clerk. 

Ins)'E(Tiir  of  Ni'isANCEs.— November  25th. —  Hiirnley 
Ruriil  District  Council.  £80.— Mr.  J.  S.  Horn,  clerk  to  the 
council,  18  Nicholas-street,  Burnley. 

HicinvAV  Sdrvevdr. — Noviniber  2()th. —  lliimbledou  Kurul 
District  Council.  £125. — Mr.  Perdinund  Sniiillpeico,  clerk  to 
the  council,  Guildford. 

A.ssisTANT  Surveyor. —  IJecember  llrh. — Coanty  Council 
of  the  North  Ridinj?  of  Yorkshire.  £200.— Mr.  William  C. 
Trevor,  deputy  clerk  to  the  council. 

Chief  A.-i.iisTANT  Municipal  Knginkkh. — Municipal  Com- 
miasioner.-t  of  Cieorge  Town,  Penang,  Straits  Settlements. 
$200  per  month. — Mr.  C.  C.  Lindsay,  107  St.  Vincent-street, 
Glasgow. 


COMPETITIONS. 

Advert  in:  mfiits   which  are   rcr^U'd    too  tuff  for  cUiu\fication   cannot   be 
iiictudcd  in  thete  nnvimttrtvt  until  tlic  following  tceek. 


Edutuciioii.— Novomber  20th.— Schemes  tor  the  hefttinpnnd  ventila- 
tion of  the  now  city  lujspital  for  iufectioiiB  disoiisc!*  at  Cohnton  Mains. 
—The  City  Superintondont  of  WorkH,  Public  Works  Office,  Edinburgh. 

Wklls.— November  30th.— Largo  public  liall  over  the  present  post 
officu,  market  house  and  fire  cnpine  houso.  £26,  £15  and  £10.— Mr. 
Rogd.  L.  Foster,  town  clork. 

Cakijifk.— December  4th.— New  town  hall,  law  courts,  &c.  £500, 
£300  and  £200.— Jfr.  W.  Harjjur.  m.i.c.e.,  borough  engineer. 

NoTrrNo HAM. —December  15th.— Designs  for  laying-out  and  planting 
a  new  cemetery  at  Basford.  £100  and  £50.— Sir  Samuel  G.  Johnson, 
town  clerk. 

Nottingham.— December  15th.— Designs  for  the  lodges,  chapels, 
crematorium,  Ac,  at  the  new  cemetery  at  Basford.  £100  and  £50.— Sir 
Snmucl  G.  Johnson,  town  clerk. 

Mexai  Bkidge. — December  ICth.— Designs  for  a  new  landing  pier 
for  passengers  and  cargo  boats,  cost  not  to  exceed  £3,000.  £iO, — Mr. 
Thos.  Hughes,  clerk  to  the  council, 

BooTi.K.— December  31at.— Central  fire  station  to  be  erected  in  Strand- 
road,  at  a  cost  not  exceeding  £15,000.  i;62  los.  and  £2G  6h. — Mr.  J.  A. 
Crowther,  bnrough  engineer. 

Belpkb.— January  8tU.— Plana  and  rejxjrts  for  Crich  water  sujiply, 
for  the  rural  district  council,  £15  158.  and  £5  58.— Mr.  Joseph  Pym, 
clerk  to  the  council. 

Belpeh.- May  1st.— Schemes  for  the  disposal  of  the  sewage  of  the 
district,  for  the  urban  district  council,  £52  lOu.  and  £20  Ss. — Mr, 
Joseph  Pym,  clerk  to  the  council. 


Adceriii 


MUNICIPAL  CONTRACTS  OPEN. 

|Jle;i/^■    which  are    receirrd    too    late  fvr  cl't^sification    cannot    he 
included  in  thete  gummariet  uutil  thefollowivg  n-eek. 


Lancaster.— November  13th.— Boundary  wall  at  Springfield  park  in 
Ashtoii-road.- Mr.  T.  Cann  Huirhcs,  town  clerk. 

KrcriNOHAM. — November  13th.— Various  works  in  connection  with  the 
Mundesley  waterworks,  for  the  rural  district  council. — Mr.  Thomas 
Ling,  clerk,  Northrepps,  Norwich. 

Glasgow.— Noveraber  13th.— 1,350  tonsof  36-in.  cast-iron  pipes. — Mr. 
Gale,  water  engineer  to  the  corporation,  City  Chambers,  45  John-street. 

Gr.A8Gow.— November  13Lh. — Pipe-laying  works  m  Springburn-road 
and  Castle-street. — Mr.  Gale,  water  engineer  to  the  corporation.  City 
Chambers,  45  John-street. 

Lf.venshui.me.— November  13Lli. — Roadworks  in  Clare-road,  Kendcr- 
Bon-street,  May-grove,  Griftin-grove,  Bcrnie-grove  and  Manchester- 
street,  for  the  urban  district  council. — Mr.  James  Jopson,  surveyor  to 
the  council,  Ua  Union-road,  St<H-kport. 

Lancaster,— November  13th.— Wrought-iron  raiUng  for  the  boundary 
wall  at  Springfield  park  in  As  ion-road. —Mr.  T.  Cann  Hughes,  town 
clerk. 

PrYMOi- J  H.— November  15th.— Hopper  barge,  capacity  150  to  200  tons, 
— Mr.  James  Patoo,  borough  engineer  and  surveyor. 

KoMFOKD--Noveiuber  15th. — Norway  granite  kerb,  Victoria  stone 
paving,  Leicestershire  granite  setts  and  tar  i)aviug,  for  tho  urban  tUe- 
trict  covmcil. — Mr,  George  Bailej',  clerk  to  tho  council. 

Maidenhead.- November  15th.— Supply  of  kerb  and  channel.— Mr, 
Percy  Johns,  a.m.i.c.b.,  borough  surveyor, 

Hoknsev.— November  15th.— Central  free  library,  for  the  urban  dis- 
trict councU.- Mr.  E.  J.  Lovegrovo,  surveyor  to  tho  council. 

Plymouth. — November  16th. — Erection  of  the  poultry,  frnit,  vege- 
table and  fish  market. — Mr.  J.  H.  KlHs,  town  clerk, 

Batlkt.— November  l.Uh.— Supply  of  fiagstonew,  sotts.pavorp,  kerbs, 
sanitary  tubes,  cemont  and  l>ruken  K<^anito. — Mr,  O.  J.  Kirby,  liurough 
survey  or. 

Lkedm.— November  ICth.— Wood  »hed,  35  ft.  by  15  ft,,  at  Uoundhay, 
for  the  rural  district  council. — Mr.  H.  H.  Hodgson,  surveyor  to  the 
council,  40  Fraukland-])Iaco,  Leeds, 

RAWMAitsu.— November  10th.— Manager's  houso  at  the  sewage  out- 
fall works  at  Roundwood,  foi  the  urban  district  council. — Mr,  J,  W, 
Bellamy,  clerk  to  the  council, 

BooTLK. —November  10th.— Private  improvement  works  in  passages 
adjoining  00  Merton-road,  between  Percy-street  and  Scott-street,  und 
at  the  roar  of  155  to  101  Peel-roa'l.— The  Borough  Kiiguieer. 

Lytham. — November  10th. —Sewerage  works,  for  tho  urban  district 
council.— Mr.  Henry  Bancroft,  engineer,  8S  Musley-siroet,  Maucheater. 

Hrywooo.— November  loth.- Coko  elevator,  breaker,  Jkc.— Mr.  J,  H. 
Bald  wick,  town  clerk. 

Acton. — November  10th. — Tire  engine  station  in  High-street,  for  the 
urban  district  council.— Mr.  1>.  J,  Kbbotts,  surveyor  to  the  council. 

RoTnEKRAM,— NtAcnibor  Kith,— Constructitm  of  wowers  in  tho  Rich- 
mond Park  district.— Mr.  H.  II.  Hickmott,  town  clerk. 

AsniNoroN.— November   17th.— Karthon ware  branch  newer,  for  tlie 
urban  diMtrict  council, — Mr.  Alexander  Wood,  Purveyor  to  the  council. 
Wamow-lk-Dalk. — November  ITth. — Kngineors'  cottages  at  tho  sow- 
ago  disposal  works,  Curr  Wood,  for  the  uiban  district  council.— Mr.  V. 
K.  Dixon,  engineer.  Bank  Chambers,  Fishergate,  ProKton. 

UicnuowD.—  November  l"lh.— Various  jxjbJ  TOorks.— Mr.  J,  H. 
Brierloy,  boTough  snrteyw:  ''  .  ^  .   -    -/- 


Blackbciiit.— November  17th,— Sludge  cake  conveyors  and  elevatora, 
for  tho  Samlosbury  sewage  works.— Mr.  Williams  Siubbs,  borough 
and  water  engineer, 

BcBifi.BT.- November  17th.— Klectrical  cables.— Mr.  W.  R.  Wriglit, 
borough  electrical  engineer. 

RicHMOMD.— November  17th.— Works  of  kcrbing,  channelling,  jiaving, 
Bowcring,  Ac,  in  Battenborg-road,  Boaumont-avonue,  Evelyn-ganlens, 
Pagoda-avenue,  Selwyn-avenueaud  Dounc-terracc.— Mr.  J.  H.  Brierley, 
borough  surveyor. 

BuAiHruBK.— November  17th.— Laying  of  about  660  yards  of  &-in,  and 
about  00  .\'ards  of  0-in.  glared  stoneware  pipe  ^ewe^  in  High-sLre«t, 
Kelvedtm,  for  the  rural  district  council.- Mr.  V..  H.  Bright,  iiur>'eyor  lo 
the  council.  High-street,  Kelvedon. 

Halii'ai.— November  17th.— Construction  of  105  yards  of  12-in. 
earthenware  pipe  sewer  in  Raw-lane,  lUingworth.— Bfr.  Kdward  R.  8. 
Kscott,  borough  engineer. 

SrocKPOkT.— NovemlMsr  17th,— Various  works  in  Bai*il-8treet,  with 
two  passages  off  same,  Clarko-street,  Charlotte-street,  Appertou-Klreet 
and  Crescent-roa*!. — Mr.  John  Atkinson,  Imrougb  surveyor. 

CAMDEuwELL.-November  17th.— Paving  works  in  Wavoney-avenuo, 
Peckhani  Ryo,  forlhe  vestry.— Mr.  O.  8.  Brown,  surveyor  to  too  veeitry. 

South  POttT.—Novemlxjr  17th.— 500  cast-iron  circular  sink  boxes,  Hi-lo. 
diameter. — Mr.  Richard  P.  Hirst,  borough  surveyor. 

Milk  End.— Novemlier  17th.— Throe  dust  carts  and  three  slop  vans, 
for  the  vestry.- Mr.  J.  M.  Kuight,  surveyor  to  tho  vcstrj-. 

SfEVEKAGB.— Novemlwr  Hth.— House  connections  to  the  new  main 
sewerage  system,  for  the  urlmn  district  council. — Mr.  Urban  ^mith,  41 
Parhament-Btrect,  Westminster,  London,  8.W. 

Leeds.— November  l^th.— Ifeuting  of  the  infectious  diAcasea  buspital 
at  Mansion.- The  City  Knginccr. 

GoDALMiNG.— Noveml>er  iHth.— Re-dressing  and  re-pitching  of  about 
1,500  yards  of  granite  roadway.- Mr,  J.  H.  Norris,  borough  sun-eyor. 

Glamorgan.- Novombor  10th.— New  police  station  and  court  at  Port 
Talbot,  for  tho  cjunty  council.— Mr.  T.  Mansel  Kranklen,  clerk  to  the 
council,  Cardiff. 

Bikminouam. — November  :i<fth.— Completion  of  part  of  Saint  Jolm's- 
road,  and  also  of  the  passage  leading  froni  Highgnle-road  to  lArchos- 
street.— Mr,  John  Price,  city  8ur\*eyor. 

Nelson.- November  20th.— Construction  of  a  bridge  across  the  Wal- 
verden  Water  in  St.  George's-road.— Mr.  B.  Ball,  borough  engineer  and 
surveyor. 

Blackwbll.— November  UOth.— Paving,  levelling,  metalling,  channel- 
ling and  kerbing  works  in  connection  with  the  making-upof  Kirkslead- 
road,  Redgate-street,  North-street  and  Wilson-street,  in  tho  parish  of 
Piiixton,  for  tho  nirnl  district  council.— Mr.  H.  Silcock,  engineer  and 
surveyor  to  the  oouncil,  20  Westgatc,  Mansfield. 

Baukisland.— November  22nd. — Cfmstruction  of  200  yards  of  ptpe 
sewer  and  a  brick  cesspool  at  Slack,  for  the  urban  district  council. — Mr. 
James  Bates  Holroyd,  surveyor  to  the  council. 

Atkhhiuk. — November  22nd. — Provision  of  a  water  supply  to  the 
Dreghorn  special  water  supplj-  district,  for  the  Northern  District  Com- 
mittee of  the  County  Council.- Mr,  W.  R.  Copland,  146  West  Regent- 
street,  Glasgow. 

HoaNsEA,  —  November  22nd.  —  New  concrete  reservoir.  Altering 
chambers,  aeration  plant,  settling  tanks,  valve  chambers,  Ac,  at  the 
waterworks,  for  the  urban  district  council.— Mr.  P.  Gaskell,  surveyor 
to  the  council. 

London.— Novemljcr  22nd.— Laundry  machinery  and  cooking  ai»- 
paratus  for  the  new  lunatic  asylum  at  Boxlev.  for  the  county  council. — 
Mr.  R.  W.  Partridge,  clerk  to  the  Asylums  Committee  of  the  Council, 
21  Whitehall-place,  I/omlon,  S.W. 

Gkkat  Hakwooh. —November  22nd.— Stables  and  fire  engine  station 
in  Curate- street,  for  tho  urban  district  council.— Mr.  R.  Chippendale, 
clerk  to  the  council, 

Altokts. — November  22nd.— Works  of  levelling,  metalling,  flagcintf, 
channelling,  &c.,  in  George-street,  Brook-street,  High-street  and  York- 
street,  tor  the  urban  district  council. — Mr.  William  Wilkinson,  sur\*eyi>r 
to  the  council. 

Lrwisham. ^November  23rd. — Coroiier'sconrt  and  mortuary  in  L«dy- 
well-road,  for  the  district  board  of  works.- The  Surveyor  to  the  Boartl. 

BiKivENHEAD. —  Novcmbor  23rd. —  One  steel  boiler  for  the  ferry 
steamer. — Mr,  Alfred  Gill,  town  clerk. 

Aston  Manok.— Novemlier  23rd.— Sewers  in  Cheston-roadftad  Plume- 
strcet,  for  the  rural  district  council. — Mr.  H.  Ricliardson,  engineer  to 
the  council, 

Romfobd.— Novemljer  23rd. — 4.500  ttms  of  fiiut  and  about  !*W  tons 
of  l!,-in.  granito,  for  the  rural  district  council.— Mr.  K.  G.  Boden,  sur- 
veyor to  tho  council,  j*       i  f 

Pre^tok. — Novemlier  23r<l.— Krection  of  an  auction  mart  in  C'«uit9>^  '   I  ,W 
tion  with  the  cattle  market  in  Brook-street.- Mr.  H,  Hamer,  town  clerk. 

}U-i;ni-et.— November  21th.— Works  of  imintiug,  decorating,  Ac,  at 
th(j  lod^'o,  chapels  and  outbuildings  at  the  cemetery.- The  Bonjugh  Sur- 
veyor, w 

BuKToir-rPoir-TRXirr.— November  25  th.— Fire -clay  goods,  for  i\tt  car^    *• 
poriition. — Mr.  F.  L.  Ramsden,  manager  and  engineer,  Gas  and  Electric 
Light  Works,  Burtou-ui)on-l'rent. 

HuLt..— November  25th,— Steel  girder  tramway  rails.— Mr.  A.  S, 
White,  city  engineer. 

Bridlington.— Novoniljcr  20th.— Repairs  to  tho  bridge  crossing  Dane.* 
dyke,  for  the  rural  district  council. — Mr.  Cha«.  Gray,  clerk  to  the 
council. 

RoTuDURY,— November  2Uth.— Laying  of  about  1,670  yards  of  i-in. 
cast-iron  coated  sockcttcd  pi|«w  and  420  yards  of  IJ-in,  cast-ixun  pi|tos. 
and  other  works  for  the  cxtcusitm  of  the  water  snpply  at  I<ong  Fram- 
lingiun.— Mr.  J.  Wake,  surveyor  lo  tho  council. 

Deal.— Novcmbor  2flth.— ITndergrouml  convenience  near  the  South- 
parade.— Mr.  Thos.  C,  Golder,  Iwrough  surveyor, 

LAtwcisrwN. — DccenilxT  I.st. — Sewerage  and  sewag^e  dis|K>;wl  works, 
for  tho  corporation.— Mr.  A.  P.  I.  Cott«rill,  a.m.i.c.k.,  LonmUle 
Chambers,  Baldwm-street,  Bristol. 

Cakuifk.  —  December  2nd.  --  Construction  of  a  »cr\'ico  reservoir 
(3,000,000  gallons  capacity)  and  the  building  of  a  water  Umor,  kceitcr's 
house,  boundary  walls,  .\.e.,  on  Penylau  Hill.— Mr.  ('.  H.  I*ncstloy, 
waterworks  engineer  to  the  cor])oration. 

Leicester. —January  31>t.— Motor  vehicles  for  the  collection  of  house 
refuse.-  Mr.  K.  George  Mawboy,  liorough  engineer  and  surveyor. 


TENDERS. 

•Acciruii. 
BECKEN'ITAM.— For  imvinir  work,  ni  llci-kcnliun-ivxiil,  for  Ibe  urban 
diotiicl  (oiMicil.— Mi.  F.  SUjVOIU,  clerk  '— 

W.  WnJcVi  I'Hrynfortroml,  .N.'' larn 

Fry  Hrotlior«,  iJroenwich,  S.K 901 

K.  Ilea,  Mitchniu  Common no 

S.  Hudson.  SLrertllmm  lliil  i-iiiilon,  S.W Sis 

J,  MowlOmiCa.,  \Vu»l"iiii,tor,  a.W.t, SIO 

t  liecomraondcd  fomcceplAnco. 
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LANCHESTER. — For  a  calvert,  retaining  walls  and  roadway  improve- 
ment at  Holmaide,  for  the  rural  district  council.— Mr.  J.  E.  Parker, 
A.U.I.C.E.,  engineer,  Post  Office  Charabera,  Newcastle  : — 

D.  Champney,  Lanchester* £186  17fl.  2d. 


LANCHESTER.— For  the  construction  of  a  9-in.  pipe  8t 
side  village,  for  the  rural  district  council. — Mr.  J.  E. 
Office  Chambers,  Newcastle-on-Tyne  :— 

J,  Johnson,  Segbill    .-.  

J.  Wardlaw,  Newcastle  

T.  Gatiss.  Rvo,  Annfield  Plain     

G.  Robson,  Whitley 

G.  T.  Manners,  Durham      

J.  Thompson,  Newcastle 

W.  Craigle,  Gateshead        

D.  Champnev,  Lanchester ... 

G.  H.  Boll.  Bishop  Auckland*      


wer  at  Hohn- 
Pfttker,  Post 

£    ».   d. 

269  11  G 
248  11  0 
229     9  10 


215  12 
215  0 
195  18 
191  3 
179  10 
158  12 


LITHERLAND. — For  the  completion  of  a  passage,  for  the  urban  dis- 
trict council. — Mr.  W.  B.  Garton,  surveyor  : — 

J.  Keating  A:  Sons,  Liverpool         £83 

P.  Balmer,  Aintree      62 

T.  Horrocks,  Walton 61 

Exors.  of  W,  F.  Chadwick  &  Co.,  Liverpool* 60 

Surveyor's  estimate,  £65, 


MOUNTAIN  ASH.— For  road  works,  &c.,  in  connection  with  the  laying- 
out  of  Victoria  Pleasure  Grounds,  for  the  urban  district  council. — Mr. 
John  Williams,  surveyor: — 

J.  John,  Mountain  Ash £1,636 


K.  Davis,  Penrhewabr 

W'illiams  Brothers,  Ywysgbwl,  near  Pontypridd 

M.  Edmunds,  Mountain  Ash      

Taylor  &  Son,  Mountain  Ash* 


1,321 
1,261 
1,200 
1,031 


SHEFFIELD.- For  painting,  decorating,  &c.,  the  Central  Free  Library, 
—Mr.  O.  F.  Wike,  city  surveyor  :— 

T.  B.  it  W.Cockayne,  Angle-street       

H.  W^ilson,  Eccleshall-road 

Hecley  Art  and  Decorating  Company,  London-road 

C.  Shadwick  &  Son,  Devonshire-street 

Ash,  Son  &  Biggin,  Furnival-street  

T.  G.  Woof,  Devonshire-street 

—  Topham,  Intirmarv-road  

J.  Puthell  &  Co.,  The  Moor  

A.  Machin,  Broomhill         

Co-operative  Painters'  Society,  Cemetery-road        

W.  Thraves,  London-road  ...        

F.  leckelis,  Glossop-road 

Johnson  &  Appleyard,  Leopold- street 

—  Moss,  London-road*        


£353 
305 
278 
243 
228 
227 
213 
205 
196 
191 
191 
189 
185 
164 


THIRSK.— For  sewerage  works  in  the  parish  of  Sowerby,  for  the  rural 
district  council.— Mr,  Thomas  Stokes,  surveyor;— 

G.  Wilson,  Armley,  Leeds £291 

Parker  &  Sharp,  York        245 

W.  Standing,  Garston,  Liverpool            237 

G.  Wright,  Thirsk     198 

F.  W.  Simpson,  Burton  Leonard,  r/a  Leeds* 146 


TWICKENHAM.— For  a  supply  of  broken  blue  Guernsey  granite,  for 
the  urban  district  council. — Mr.  G.  B.  Laffan,  surveyor  ; — 

Per  cubic  yard. 
s.    d. 

Nowell  &  Co.,  Kensington,  W 16    6 

W.  Griffiths,  Kingsland-road,  N.E 16    5 

A.  &  F.  Manuelle,  Leadenhall-street,  E.C 16    3 

Mowlem  A  Co.,  Westminster,  S.W 15  11 

R.  L.  A:  J,  Fenuings,  London  Bridge,  S.E 15    5 

L.  Sommerfeld,  Great  Tower-street,  E.C. * 15    3 


W^ATFORD. — For  a  supply  of  broken  granite,  for  the  urban  district 
council. — Mr.  H.  Morten  Turner,  clerk  :  — 

8.  rf. 
W.  A.  Jenkins,  Turtle  Hill  Granite  Quarries,  Nuneaton*  Per  ton.    10    0 


WREXHAM. — For  works  of  sewerage  and  sewage  disposal,  for  the  rural 
district  council. — Mr.  J.  Oswell  Bury,  clerk  ;— 

C.  Walker  &  Co.,  Keighley         £8.793 

Cun-all  Lewis  &  Martin,  Birmingham 8,675 

W.  E.  Samuel,  Wrexham 8,211 

Davies  Brothers,  Wrexham        8,109 

Jenkins  &  Jones,  Wrexham       7,998 

T.  Vale,  Stourport 7,760 

J.  Hughes,  Wrexham        7,716 

G.  Bell,  Tottenham 7,395 

J.  McKay,  Tottenham      7,279 

G.  Law,  Kidderminster* 6,977 


MEETINGS. 

NOVEMBER. 
13.— Sanitary  Institute  :  Inspection  of  the  sewage  and  destructor  works, 

Ealing,  under  the  guidance  of  Mr.  Charles  Jones,  engineer  and 

surveyor  to  the  district  council. 
15.— Sanitary  Institute  :  Mr.  George  Reid  on  "  Sanitary  Appliances." 
16. — Institution  of  Civil  Engineers:  Discussion  on  the  papers  on  '*  The 

Manchester  Ship  Canal." 
17. — Sanitary    Institute :     Inspection    in    the    pariah    of    St.   George, 

Hanover-square,  under  the  guidance  of  Mr.  Albert  Taylor,  chief 

sanitary  inspector  to  the  vestry. 
17.— Sanitary  Institute:  Discussion  on  "  The  Pollution  of  Water  Sup- 
plies by  Encampments  of  Hop  Pickers,  Casual  Workers,  Tramps, 

&c." 
18.— Sanitary  Institute  :  Mr.  W.  C.  Tyndale  on  *'  House  Drainage,  * 
22,— Sanitary  Institute  :  Mr.  Charles  Mason,  vestry  surveyor,  St.  Martin- 

in-the-Fields,  on  "  Scavenging,  Disposal  of  House  Refuse." 
21.— Sanitary  Institute  :  Inspection  of  the  disinfecting  apparatus  and 

model  steam  laundry  at  St.  John's  wharf,  Fulham,  under  the 

guidance  of  Mr.  W.  G.  Lacy. 
25. — Sanitary    Institute:    Prof.   Henry  Robinson  on  "Sewerage  and 

Sewage  Disposal." 
27. — Sanitary  Institute  :  Inspection  of  the  refuse  destructor  and  electric 

light  works,  Shoreditch,  under  the  guidance  of  Mr.  E.  Newton 

Russell,  chief  electrical  engineer  to  the  vestry. 
DECEMBER, 
2.— Royal  Institute  of  British  Architects  :  Festival  Dinner,  Whitehall 

Rooms. 


StWAtE  RAISED 


FOR 


RAISING 


PATENT 

ADAMS'  PATENT  LIFT  CO., 

6  &  7,  OLD  QUEEN  STREET, 

WESTMINSTER,  LONDON. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


SE.WACE    TO    BE    RAISED 


and   YOREk 


Makers  of 

FLUSHING  SYPHONS^ 

SLUICES,  &c. 


GREEN'S    PATENT  TRUINVERT   PIPE. 

To  put  it  shortly,  this  pipe  secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  mul.  wliile  allowiup; 
for  a  slight  st^ttleineiit  when  Krst  laiil,  forms  an 
absolutely  rigid  joint  direct Ij-  the  cement  sets. 

1.— Qas   and    Water-Tieht    Joints   easily    made 

under  water. 
3.— True  Alignment  of  Invert. 
3.— Socket    the    strongest    part    of   the    plpan 

„    '.\  t*>^  X       ,  ■-"  4.— No  special  Junctions  required. 

AA— Holes  for  pouring  in  cement  or  com-        I         CO— Inner  Socket  and  Rest. 

BB-^S?Shenea  an.  Lengthened  socket.        |        f F=»t\Xa  JoLTIS'new po"?SSS!''"°-      GATES       &      GREEN,      Ltd.,     HallfaX. 
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Marseilles. — Tlw  French  Thomaon-Houston  Company  have, 
it  is  anderstooJ,  secured  the  contract  for  the  conversion  ot 
thu  present  horse  tramways  into  electric  lines  on  the  overhead 
system.  

NOTICES. 

TllK  SUKVEYOR  AND  MUNlCIPAt  AND  CoUKTy  ENOlNKEIt 
ma]/  he  ordered  direct,  thromjh  any  of  Messra.  Sjnilh  <^'  Son's 
bouk-stallsy  or  of  any  newiiugent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompariied  by  stainpti. 

The  Prepaid  Subscription  (including  postage)  is  as  follows: 
Twalve  Six  Tliiee 

Months.  MoDths.  Montbe. 

United  Kingdom  ISs.       ...       7b.  ed.        ...        Sa.  9d. 

ronlincnt,  the  Colonics,  India, 
United  States,  Hcu 198.       ...       8a.  Ud.        ...        In.  !)d. 

The  International  Ketes  Cotnpany,  8S  and  85  Duane-street, 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Sdbveyob.  a  thin  paper  edition  is  printed  for  circulation 
abroad. 

EUlrOKlAL,  PCBLISHINU  A.\D  AUVEKTISKMK.NI  OFl'lCES  : 

ST.  BKIDE'S  HOUSE,  24  UKIDE-LANE,  FLEETSTKEBT, 

LON IKJX.  H.C.'. ^^^__ 

APPOINTMENTS   OPEN. 

NEWTON  -  IN  -  MAKERFIELU         URBAN 
DISTRICT  COUNCIL. 
ASSISTANT  ENGINKKU  AND  SURVKYOK. 

The  above  Council  invite  applications  tor  the  position  of 
Assistant  Engineer  and  Snrveyor.  Candidates  must  be  not 
less  than  twenty-five  noi-  more  than  forty  years  of  age,  and 
be  thoroughly  competent  to  make  all  necessary  surveys  and 
plans,  and  also  have  had  practical  experience  in  the  several 
undertakings  of  an  urban  sanitary  authority. 

The  person  appointed  will  be  directly  responsible  to  and 
under  the  immediate  control  of  the  Council,  and  be  required 
to  devote  the  whole  of  his  time  and  attention  to  the  duties  of 
his  office  and  reside  in  the  district. 

The  salary  will  commence  at  £150  per  anntim,  rising,  if 
services  rendered  are  satisfactory  to  the  Council,  to  £175  at 
the  end  of  the  first  year,  and  to  £200  per  annum  at  the  end 
of  the  second  vear. 


The  uppoiatment  will  be  made  subject  to  its  being  deter- 
mined by  three  months'  previoas  notice  in  writing,  at  any 
time,  from  either  side. 

Written  applications  on  fooUwip  (one  side  only),  stutiug 
age,  experience,  and  where  at  present  employed,  and  accom- 
panied by  copies  of  not  more  than  three  testimonials  of  recent 
date  (which  will  not  be  returned),  to  be  forwarded  to  the 
undersipued  not  later  than  Weduetday.  November  17,  1897, 
endorsed  "  Engineer  and  Surruyor." 

Selected  cundidutes  will  be  required  to  produce  their  original 
testimonials. 

Canvassing  the  members  uf  the  Council,  directly  or  in- 
directly, will  be  a  disqualiHcatiun. 

W.  \V.  SHIRLEY. 

Clerk  to  the  Coiuicil. 

Town  Uall,  Earlstown,  Lancashire. 
November  4,   1897^ 

pARSHALTONUKliAN  DISTRICT  COUNCIL. 

V>   TEMPORARY  A.SSISTANT  TO  THE  SURVEYOR 
AND  INSPECTtJR  OF  NUISANCES. 
The  Council  invite  applications  for  the  above  appointment 
from  persons  between  the  ages  of  twenty-five  and  thirty  who 
are  competent  draughtsmen  and  have  had  experience  in  sur- 
veying and  levelling  and  in  the  duties  required. 

Salary,  £2  per  week,  and  the  engagement  to  be  t«rminubl9 
by  one  month's  notice  on  either  side. 

In  the  event  of  an  engagement  being  satisfactorj'  the  prob- 
able dnratiou  of  the  work  will' be  twelve  months. 

Applications,  stating  agi:  and  previous  employment,  to- 
gether with  copies  of  three  testimonials  of  recent  date,  to  bo 
sent  to  the  undersigned,  endorsed  '"  Application  for  Appoint- 
ment of  Assistant  Surveyor,"  not  later  than  noon  on  the  10th 
instant. 

Canvassing  of  any  kind  will  be  a  disqualification. 
(15y  order) 

CHAS.  P.  LOVELOCK, 

Clerk. 
District  Council  Offices,  High-street,  Carshalton. 

4th  November,  1897. 

OUNTY  UOROUGU    OF    HUDDERSFIELD, 
APPOINTMENT  OF  BOROUGH  SURVEYOR 
AXD  ENGINEER. 
The  Corporation  are   prepared  to  receive  applications  for 
the  above  appointment. 

The  gentleman  appointed  will  be  required  to  devote  his 
whole  time  to  the  duties  of  his  office.     He  must   be  a  well- 


GALVANIZED 


.^' 


.-"¥■. 


IRON 


lilligiisii.: 


FRED'^  BRASY2(C 


FITZROY  WORKS 

352t:  3C4   EusTON  R? 
TONDQNi 


*,v*J!?i*4, 


BUCKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE     MARK 


FORE   STREET,    LONDON,    E.G.,    and    Branches. 


OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  Ac. 

52     CHANCERY      LANE,    W.C. 
Bills  of  Quantltloa,  Speolfloatlons,  Reports,  &c.,  Eleotrographed  \nth 

utiuiacv  nud  ciispntch,  eiiual  to  Ijilh..>:nii'liv,  ami  60  \vr  i  utit,  L-la-aper. 
LithoKr'nphvnt  moderate  rates.  Plans  enliiiKeil,  retlutcil.  .Vcbcslatvle. 
"Quantitiee"  Hex,  Uin,  vOiu.  x6m.,  diop  (lout,  is.  eucli  -  Ai-ehitett^i 
ond  Survi-vc.it,'  Draft  Papers  —  QuantiUCb.  SpeoiUcatlca,  Ab«trucl, 
Dimentioa,'  *c.,  10».  6d.  per  ro&in,   Pritf  and  Sptdmttii  on    ptUntion, 


THE    GROBY    GRANITE   CO., 

.Niui    l.LH.I..-ri.U.     LIMITED. 
Suppl.v  UiOir  (Jninllo,  ulilcb  mot  ihchaidiot 
and  >)est  kiud,  ti)  ail  ntihvay  btfKii'iis. 

t^i'tts  tor  pavitj|{  tlrufts,  ciussini,"^  and  tuiirt- 
vurdt^. 

MnaidHiu,  chii'ps  and  sravel  for  drives,  loot- 
(nitbfi.aiid  eonriTte  work, 
l^irb,  BtraiKht  and  <  iituIbi'. 

I"n,.t  and  Teli'crapliir  Art  drew  ■ 


ALUMINO- 
FERRIC. 

THE   Preci|3i±an±. 

SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

BARROW     LIME 

iBIue  Li.is  Hydraulifi 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

r>divL-rtc!  to  iill  I'aris  ol  iIk  Kmy^loii:. 
Offices  :    1    St.    Martin's*     Leicester. 

Work;':  Banow-on-Si'ur,  ur.  Loiiplii-'rouwh. 

JOHN  ELLIS  &  SONS.  Ld. 

The   "STRATFORD" 
LABELS. 


Di  perishable!!! 


Illustrated  CjHaloxuc   I'rcc. 

^OJEzna-     SAXx  rxs, 

RO^    \  I        1    MU;L      \   A  :  I  OR^ 
STRATFORD-ON-AVON. 
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qualilied  Surveyor,  Engineer  and  Architect,  and  must  liave 
had  competent  experience  in  a  similar  office. 

The   salary   will  be  £500   pur  annum,  without   extras   or 
allowances  except  expenses  ont  of  pocket.     Offices,  assistants, 
instruments  and  statiouery  will  be  provided  by  the  Corporation. 

The  borough  contaius  an  area  of  12,088  acres,  a  population 
of  100,000,  a  rateable  value  of  £435,342,  and  30  miles  of  paved 
streets  and  70  miles  of  macadamised  roads. 

Applications,  stating  age  and  otlier  particulars,  with  copies 
of  not  more   than   three  testimonials    (which  will  not  be  re- 
turned), to    be    sent    in    to  the   undersigned    not  later  than 
Wednesday,   the  17th  November,   1897,  endorsed  "  Borough 
Surveyor." 

A  statement  of  duties  may  be  had  on  application,  contain- 
ing the  terms  and  conditions   upon  which  the   appointment 
will  be  made. 

(Bv  order) 

P.  C.  LLOYD, 

be  inspected,  and  forms  of  tender  obtained,  at  the  undermen- 
tioned offices,  where  tenders   are  to  be  sent   not  later  than 
noon  on  Saturday,  the  20th  inst.,  endorsed  "  Tender  for  Com- 
pleting part  of  Saint   John's-road,"  and  "  Tender   for  Com- 
pleting Passage  leading  from  Highgate-road." 

The  tender  of  any  person  or  firm   paying  less  than    the 
minimum  standard  rate  of  wages  current  in  the  district  will 
not  be  accepted. 

The   Committee  do  not  pledge  themselves  to  accept   the 
lowest  or  any  tender. 

The   persons  whose  lenders  may  be   accepted  will  be  re- 
quired to  provide  satisfactory  security  for  the  due  perform- 
ance of  the  contracts. 

JOHN  PRICE, 

City  Surveyor. 
City  Surveyor's  Office, 

The  Council  House,  Birmingham. 
November  il,  1897. 

Town  Clerk. 
Town  Hall,  Huddersfleld. 
October  25,  1897. 

"OOROUGH   OV   GODALMING. 
-D                          TO  PAVIORS. 

Tenders  are  hereby  invited  for  Works  in  Ke-dressing  and 

TENDERS   WANTED. 

Re-pitching  about  1,500  yards  super,  (more  or  less)  of  Granite 
Roadway. 

"DOBIFORD    RURAL     DISTRICT    COUNCIL. 

-JLV                               ROAD  MATEHIAL. 

The  above   Council  invite  tenders  for  the  supply  of  about 
4,500    tons  of   Flint  and   about   SuO    tons  of   li-in.   Granite. 
Specifications    and    forms   of  tender  can  be   obtained  of  Mr. 
Edw.  Goulden   Boden,  c.e.,  Surveyor,  North-street,  Romford. 
Tenders  are  to  be  delivered  to  the  Surveyor  not  later  than 
mid-day,  Tuesday,  23rd  November,  endoi'sed  "  Tender  for  Road 
Material." 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WILLIAM  SMITH, 

Clerk  to  the  Council. 
North-street,  Romford. 

9th  November,  1897. 

Particulars  of  the  works  and  conditions  of  contract  may  be 
seen  at  the  office  of  the   Borough   Surveyor,  as  below,  where 
tenders  are  to  be  addressed,  mai-ked  "Tender  for  Pitching," 
on  or  before  Thursday,  18th  November  instant. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

J.  H.  NORRIS, 

Borough  Siu-veyor. 
Church-street,  Godalming. 
November  10,  1897. 

Vl^STRT    OF    CAMBERWELL,    LONDON. 

»               TO  ROAD  CONTRACTORS,  MASONS 

AND  OTHERS. 
The  Vestry  being  about  to  pare  the  following  new  street — 
I'l:;.,  Waveney-avenue,   Peckham    Rye — the  General  Purposes 
Committee  of  this  Vestry  will  meet  at  the  Vestry  Hall,  Peck- 
ham-road,  on  Wednesday,  the    17th   November  inst.,  at  halt- 
past  4  in  the  afternoon  precisely,  to  receive  tenders  for  the 
same. 

Specifications  and  forms  of   tender  can   be  obtained   from 
Mr.  O.  S.  Brown,  Sin-vcyor,  Vestry  Hall,  Camberwell,  on  and 
alter  Priday,  the  12th  inst. 

plTY  OP  BIRMINGHAM. 

V7     TO  ROAD  AND  SEWBR  CONTRACTORS  AND 
OTHERS. 

The   Public   Works    Committee   are    prepared    to   receive 
tenders  for  completing  part  of   Saint  John's-road,  also  the 
passage  leading  from  Ilighgate-road  to  Larches-street. 

The  drawings  and  specification.s  of  the  proposed  works  iiiay 

THE  NEW  EXPANDED  METAL 


Meshes  from  |th  In.  to  6-in.  wide.      Strands  from  24  B.W.G. 
to  T\th  in.  thickness  of  Steal. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  u  large  number  of 

important  IJuikhu{;6,  both  )'ublicaud  Prhate,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Latliiiig.     FirLproof,  verimu-pruof,  andprLicticiill3'  sjuud-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walla  auit  ceilings  also  for  suspended  ceilings,  ornamental  mouldings,  encasing  columns 
girders,  &c.— no  cracking  or  falliug  away  ot  plaettr  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advantages  of  these  will  be  belter  understood  by  perusal  of  the  Eeport 
hereinafter  reft,   red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 
panded Metal  is  not  liable  to  craek  or  fall  away  f  brougli  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  tc 

the  Koyal  Paiks,  feadiug  Kailway  Coinp-rniesaud  fauded  Estates  throughout  the  Ivmgdom. 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.-Theso  are  innumerable.    It 

cau  be  u&td  wherever  lalliue-wurk  iij  requited,  (roni  a  letter-rack  to  a  liit&liatt,  for  gaiden 
bordering  and  archways.  Is  highly  ornanxemal  and  exceedingly  durable,  hH\  lug  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  tteeugth 
than  any  olUer  desaiptiou  of  metal  lattice -work. 

BRASS.   ALUMINIUM,  or  any  other  ductile  metal  can  bo  expanded,  and 

th*^'  eftecl  K.  \  cry  pi' acuig.  and  h*  re  again  the  absence  ot  .joints  gives  great  durabi  ity  H  the 
nietai,  and  the  rapidiiy  oi  nianutacture  allowt  ot  very  low  prices. 


CATALOGUES   AND   PRICE  LISTS   can    bo   obtained   on   application. 

Alsocopvof.i  KEl'OHT  bv  an  EMINENT  FIHM  of  ENQlKliEliSou  the  use  olEXPANDKU 
METAL'IN  CONCKETE.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

*-*  39    UrFER    THAMES  STREET,   LONDON,  E.C. 

Telegraphic  Address,  "  Distend.  London,"  Works— WEST  HARTLEPOOL.  Telephone  No.  ISP 
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The  Vestry  does  not  bind  itself  to  accept  the  lowest  or  any 
tender. 

Contractors  or  their  agents  aro  reqnireil  to  be  present  at 
tho  time  first  nbove-memionrd. 

Persons  tendering  mnst  comply  with  the  conditions  as 
regards  rates  of  wages  ami  hours  of  labonr  as  contained  in 
the  form  of  contract. 

(Ry   order) 

C.   Wll.l.l  AM   TAGU, 

Vestry  Clerk. 
Vestry  Hall,  Canilierwell,  ti.E. 
November  10.  1807. 

pARDlFF   COKPORATION  WATERWORKS. 
HIOn-LEVEL  SUPPLY. 


PENYL.^N  SERVICE   RESERVOIR.— CONTR.ACT   No.  2. 

The  Cardiff  Corporation  are  prepared  to  receive  lenders 
from  experienced  contr.iotors  for  the  Constrnction  of  a  Ser- 
vice Reservoir  (3,000,000  gallons  capacity),  the  Building  of  a 
Water  Tower,  Keeper's  House,  Boundary  Walls,  &c.,  on  Peny- 
lan  Hill,  Cardiff. 

Drawings  may  be  seen,  and  printed  specifications,  form  of 
tender,  bill  of  quantities  and  other  information  may  be  ob- 
tained, from  the  Waterworks  Engineer,  Mr.  C.  H.  Priestley, 
A.s.soc.M.ixsT.c.R.,  Town  Hall,  Cardiff,  after  the  l.'ith  inst.,  on 
payment  of  a  deposit  of  £■"),  which  will  lie  returned  on  the  re- 
ceipt of  a  honA-Jidc  tender,  with  the  bill  of  quantities  fully 
priced  out  and  the  specification  attached. 

Sealed  tenders,  endorsed  "  Penylan  Service  Reservoir,"  to 
bo  delivered  at  my  office  on  or  before  Thnr.sday,  2n J  December 
next. 

(By  order) 

J.  L.  WHEATLEY, 

Town  Clerk. 

To>vn  Hall,  Carditi. 

November  4,  1897. 

COUNTY  BOROUGH  OF  BLACKBURN. 
SLUDGE  CAKE  CONVEYORS  AND  ELEVATORS. 
The  Sewage  Committee  is  prepared  to  receive  tenders  for 
supplying  and  fixing  the  above  at  the  Samlesbury  Sewage 
Works  (distant  from  tho  Corporation  .siding  about  o.V  iiiilest. 


Plans  may  be  seen,  and  spccitioations  and  parlicalars  ob- 
tained, on  application  at  my  office  on  and  after  Saturday  next, 
tho  fith  instant. 

Scaled  tenders,  endorsed  "  Tender  for  Sludge  Cako  Con- 
veyors and  Elevator,"  mu't  be  delivered  at  myollico  not  later 
than  Wednesday,  tho  17th  instant. 

The  lowest  or  any  tender  will  not  necessarily  bo  accepted. 
(By  order) 

WILLIAM  STDBBS,  assoc.u.inst.c.e.. 
Borough  and  Water  Engineer. 

Jtunieipnl  < Hti<es,  Bhickbnrn. 

November  3,  1897.  


CORPORATION  OF  PLYMOUTH. 
The    Corporation   of   I'ly mouth  is  prepared  to  receive 
tenders  for  tin-  supply  and  delivery  to  Plymouth  of  a  Hopper 
Barge  capable  of  containing  from  150  to  20(i  tons. 

Price,  with  full  ilescription,  to  lie  forwarded  to  the  ondcr- 
signed  not  later  than  the  loth  inst. 

JAMES  PATON, 
Borough  Knginocr  and  Surveyor. 
Municipal  Office.'). 

November  .■<,   lb'J7.  

CORPOR.\TIOX  OF  LEICKSTKR. 
The  Sanitary  Committee  of  tho   Leicester   Corporation 
invite  designs  and  tenders  for  Motor  Vehicles  for  the  Collec- 
tion of  House  Refuse. 

The  motive  power,  capacity  and  all  other  particulars  .are  to 
bo  described  in  a  full  apecificaiion,  accompanied  by  drawines, 
and  delivered  at  my  office,  addressed  to  the  Chairman  of 
the  Sanitarv  Committee,  not  later  than  Monday,  January 
31,  1898. 

The  loaded  waggons  would  have  to  ascend  an  incliiie  of  1 
in  20,  turn  in  a  limited  space,  back  and  tip  over  a  beam  aboot 
11  in.  high  by  12  in.  in  width,  and  when  empty  doscend  a  road 
having  a  gradient  of  1  in  1.5. 

The  Committee  do  not  bind  themselves  to  accept  any  pro- 
posal, and  firms  tendering  mnst  do  so  at  their  own  cost,  no 
fees  being  allowed  for  the  preparation  of  drawings,  &c. 

E.  GEO.  MAWBEY,  C.E., 

Borough  Engineer  and'Sarveyor. 
Town  Hall,  Leicester. 

Itli  Novemhur.  I, SOT. 


LEEDS  FIRECLAY  COMPY  >  LTD 

CLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks.  Furnace  Linings,  Sinf^s,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRICKS. 


BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Woaship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.C. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 


SKioreditch,      London,      E. 

DEPARTMENTS. 
Plate    and    Sheet     Glass.  I  Plumbers'     Brass    Work. 

Leaded     Lights.  Oils    and    Colours. 

Sheet    Lead    and     Pipe.  '  Paper-hangings. 


SANITARY 
GOODS. 


The  "DONNOL"  Ro^istcrofl  Wash-Down  Pedestal  Closet,  with  Outlet, 

as  approved  Ijy  the  London  County  Council. 

No.  1.— Rained  White.  I  No.  :i.— Pipcclnv.   Whim    inside. 

No.  2.— While  or  Ivdrv.  |  Ni>.  1.— Itluo   l-riiiuxl  nn  White. 

Nn.  n.— nmwii  Printed  on  Ivory. 


The  "PREMIER"  Syphon  Wnier-Waiic-Preventcr,  Cast-Iron  p«ued 

by  the  followlni!  Water  Companloi:— 

New  River.  I  Brighton.  I  Oulldford 

R:isi  London.  Folkestone.  I  L.iml>cth. 

nourncmouth.  |  Kenu  |  M.irg.itc. 

And  tunny  others. 
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BOROUGH  OF  MATDPJNHEAD. 
SUPPLY  OF  KERB  AND  CHANNEL. 

The  To-mi  Council  of  the  Borougli  of  Maidenhead  is  de- 
sirous of  obtaining  alternative  quotations  for  the  supply  of 
such  Kerb  and  Channel  as  maybe  required  from  time  to  time 
within  the  district,  and  for  a  period  of  not  less  than  twelve 
months  from  the  1st  day  of  December,  1897. 

The  material  will  be  required  to  be  snpplied  properly 
dressed,  as  ordered,  in  not  less  than  truck  loads,  delivered 
free  at  Maidenhead  station  of  the  G.W.R.,  and  approved  by 
the  Borough  Surveyor. 

The  quotations  should  cover  12-in.  by  5-in.,  12-in.  by  4-in., 
10-iu.  by  H-in.  and  10-in.  by  4-in.  Kerb  in  not  less  than  2-ft. 
lengths,  and  12-in.  by  S-in.  ,Tnd  10-in.  by  S-in.  Channel  not 
less  than  1  ft.  6  in.  long,  and  should  state  clearly  the  nature 
of  the  stone  proposed  to  be  snpplied  and  the  neighbourhood 
of  the  quarry  from  whence  obtained. 

Any  further  information  can  be  obtained  from  the  under- 
signed, to  whom  quotations,  endorsed  "  Kerb  and  Channel," 
should  be  sent  not  later  than  4  p.m.  on  Monday,  the  15th  day 
of  November  next. 

(By  order) 

PERCY  JOHNS,  .\.M.i.c.E., 

Borough  Surveyor. 
Guildhall,  Maidenhead. 
October  25,  1897. 

"OOROUGH  OF  BATLEY. 

-■-'     The  Town  Council  of  this  Borough  are  prepared  to  re- 
ceive tenders  for  the  supply  of : — 

(n)  Flagstones,  Setts,  Favors  and  Kerbs; 

{b)   Sanitary  Tubes; 


(c)  Pitch  and  Oil ; 

(d)  Cement; 

(e)  Broken  Granite; 

for  a  period  of  twelve  calendar  months. 

Forms  of  specification  and  tender  may  be  obtained  from 
the  Borough  Surveyor,  Mr.  O.  J.  Kirby,  C.E.,  at  his  office,  in 
the  Market-place,  Batley. 

Sealed  tenders,  endor.sed  "  Tender  for  — — ,"  to  be  addressed 
to  me,  and  delivered  at  my  office  not  later  than  11  o'clock  in 
the  forenoon  of  Monday,  the  15th  day  of  November  pros. 
Samples  to  accompany  tenders  in  all  cases. 
The  Council  do  not  in  any  case  bind  themselves  to  accept 
the  lowest  or  any  tender. 

(By  order) 

.JOS.  HANSON  CRAIK, 

ToT^-n  Clerk. 
Batley. 
15th  October,  1897. 


S^ 


RVRNAGE  SEWERAGE. 


CONTRACT  Ko.  2— HOUSE  CONNECTIONS. 


TO  CONTRACTORS. 

The  Stevenage  Urban  District  Council  are  prepared  to  re- 
ceive tenders  for  the  execution  of  the  various  works  embraced 
bj-  the  carrying  out  of  House  Connections  to  the  new  Main 
Sewerage  System. 

Persons  desirous  of  contracting  for  the  work  may  see  the 
specifications,  form  of  agreement,  &c.,  .at  the  office  of  Mr. 
Urban  Smith,  c.f..,  41  P.arliament-street,  Westminster,  .S.W., 
between  the  hours  of  11  a.m.  and  5  p.m.,  on  and  after  Wednes- 
day, the  3rd  November,  1897. 


For    UNOER    SLATES,   TI8.ES    OR    MS 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,    Samples    anti    FuU    ParticuSars    free    on    appHcatSon    to — 

&  €Z?0.s  HEAD  OFFICE,  BUNHELL  ROW,  LONDON,  E.G.; 

SLAG    WOOL     WORKS,    KIRKINTILLOCH,    near    GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  Z  ^ 

40  by  27 „         3  - 

53  by  31 „         ^/- 

Copies inone sheet fiO by  40,  byarranqemev t. 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  dL  6 

40  by  27 „       SS 

53  by  31 „       3« 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


,*♦    *    ''♦%, 


FIRE 


^LONDON  &^ 
.LANCASHIRE, 


% 


Subscribed  Capital  -  £2,127,500. 

/  «  DALE  STREET,  LIVERPOOL, 

I  73 TO  76  XING  WILLIAM  STREET,  LONDOii. 


Head  Offices 


Liberal  Comraissinn  :illowed  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  iiitrmluction  of 
Busiuf^ss. 


G.WOOLLISGROFT  &SoN, 


HAN  LEY, 

STAFFS. 


LTD. 


KOORS,   WALLS, 
AND  ROOFS 


Red 
and  Blue 

STAFFORDSHIRE 

Many  Specialities,   illustra- 
tions ard  Prices  on  application. 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

GlaRS  of  nil  kinds  covered  by  the  Policies  of 

this  C'onipnnv. 
MODERATE  RATES.     PROMPT  REPLACEMENTS- 
SURVEYS  AND  ESTIMATES  FREE. 
Ton  per  cent,  of  ilie  r'retnnuii;'  leturntHl  ever/ 
SIX  years  in  case-:  wliere  no  claim  has  arisen. 
Appllcatloas  for  Ageacles  Invited. 
Liberal    Terms    for    Business    Introduced 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

^  LITHOGRAPHED     IN     BEST     STYLE     AND     WITH     GREAT     EXPEDITION     BY 

PARTRIDGE    &    COOPER, 


AnciirTFcru'  and  suRVKVons'  iiTiiOdRAriiij:: 
191  and  192  FLEET  STREET  and  i  and  2  CHANCERY  LANE,  E.C. 

Mlil.'TIAT    PTSrOTTNTS,  .\r(X)Rn '■MH  TO  .'VRRANGEMENTS. 


w 


iiir 


Nineteen  Medals. 


Chicago  exhibition,  highest  awards 


wiM^,     vyroo]L.]^AM:s     <&     co., 

iiRIGINAL    IMAKKHS    OF 

ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address  ■  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Special    7'rrwf:  for   f'?rpr>rf.  Of  nU   nri-nrnicrf;. 
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A  copy  of  the  schedule  of  works  (qnantities)  and  a  form  of 
tender  can  be  obtained  at  the  Engineer's  office  apon  tho  pay- 
ment of  3  guineas,  which  sum  will  bo  returned  to  the  con- 
tractor upon  tho  receipt  of  a  bon/i-ti'le  tender  and  the  docu-  ' 
ments  wliich  have  been  supplied  to  him. 

Sealed  tenders,  addressed  to  the  luidersigned  Clerk  to  the 
Council,  and  endorsed  "  Tender  for  Stevenage  Sowoi-ago," 
must  bo  delivered,  under  co\'er,  to  nie  at  Stevenage  not  later 
than  Thursday,  the  18th  day  of  November,  1897. 

Such  security  for  the  duo  ctecation  of  the  works  as  the 
Council  may  require  must  be  given  by  the  contractor. 

Tho  lowest  or  any  tender  will  not  necessarily  be  accepted. 
WM.  ONSLOW  TIMES, 

Clerk  to  the  Council. 
Stevenage. 

29th  October,  1897. 

SITUATION   WANTED. 

ADVERTISER  seeks  situation  with  Land  Agent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  experience  in  London 
Building  Surveyor's  oflSce.  Past  P.A.S.I.  last  year.  Good 
book-keeper  and  coiTespondent. — Surveyor,  10-5  High-street, 
Lewisham^ 

ADVERTISEMENTS. 

QUANTITIES,  &c.,  LITHOGRAPHED  accu- 
rately and  with  despatch.  METCIIIM  &  SON, 
8  Princes-street,  Great  George-street,  Westminster,  S.W., 
Surveyors' printers  and  stationers. 


INSTITUTE  OF  SANITARY  ENGINEERS 

(INCORPORATED). 


GURVETORS'     INSTITUTION      EXAMINA- 

'^  TIONS. — Complete  courses  of  preparation,  in  class  or 
by  corresiwndence,  for  the  Professional  Associatesbip  and 
Fellowship,  in  all  sub-divisions.  JIi-.  r.ijTy's  courses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  tho  last  three  examiuations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  tho  total  nnmber 
of  successful  candidates  were  prepared  by  Mr.  Parry.  AH 
pupils  receive  Mr.  I'nrry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.k.,  ic,  27  Great 
George. street,  ^Vest^linRter  (Immediately  nppositu  the  Sur- 
veyors' Institution). 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

M.\M-SCRIPT     C'.riKS     ..F     1  ^i:  \  U  I  N' ;s.     -1  !;ai   i.\..-, 
PnOTO-COIMKS    A  Nil    I'lU'I'i  i.I.n  Hi  ";H  \  I'll  V. 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS. 

Nos.  2  &  3  Tothill  St..  Broadway,  Westminster. 

Telephone  No.  S,!"?."!.     'IVIci-riijihic  Ailircss  :  "Cartoons,  London.'' 


Examinations  in  Sanitary  Science, 


IMC  ..A-xc  c; 


i^  9  ^. 


Application  forms  and  syllabus  of  subjects,  par- 
ticulars of  fees,  &c.,  can  bo  had  of 

THE     SECRETARY, 

63  &  64  Chancery  Lane,  London,  W.C. 


Send    for 

rtZT*.    SKID.MORE's 

PRICE  LIST  of 

Fire,   Fall    and    Thief 
Proof 

IRON  and  STEEL 


Strongr-Room  Doors, 


Great  Test  of  these 
Safes— July,  1801,  and 
May,  18S7. 

Established  1850. 


Prize  Award, 
Melbourne  Eihlbitlon. 

T.SKIDMORE&SON 

Staffonlshire  Siifo 

Works, 

WOLYEEHAMPTOH. 


IIVIIPROVEO         r>IiAIN         CLINOJVIETER. 


% 
^ 


THIS  Drain  Clinometer,  which 
instrimient,  is  intended  for  th 


thorougl'.Iv  n(ll-m.ide  an,l  reliabl« 

ir     ,.,    =-     . V  '^"^  "^^'  •"   Builders,    Medical   Officers  ot 

Healtli.  S.init.nry  Inspectors  and  otliers  for  toslingthu  «'op-  ■■'  ■> •.•.(.« 

The  .iro  is  fixed  at  thf  extreme  end  of  the  Clinometer  .-  'a 

close  reading  .and  distinct  grailualion,  and  is  divided  on  on,  .  ,  es 

and  quarter  degrees,  and  on  the  other  edge  to  gradicnU  of  1 ,  .„  ,^.  l 

in  40.  1  in  .W,  1  in  (W,  1  in  To  and  1  in  80.  '  ' 

The  adjustment  is  hy  means  of  a  nut  and  Ix)lt.  working  against  a  aplral 


PRICE  : 
Sole  Maker  -VJ.  '■!.  HARL'NG.  Mathematical  Drawing  A^tSurveyinginstrumenYManuifa^^ 


spring.    The  "  Bubble  "  is  ground  and  divided. 

Tj^e  Clinometer  is  maiie  of  teak  a>id  nicely  finished,  and  measures 

:- With  Elettrum  Fittings.  £1  7s.  6d.t    With  Brass  Fittings,  kl'is.  6d.:'  With  Magneti-  Com.  ass  extra  2s.  6d 

«D!°"ijii'''M  "«l''"!f-.,'""i°il"  "^  l^ramn^amt  Sun-ei/inij   /nstruminlt  iiul  /,,•  .<,-,;(  ;..,.•,?  fi"  ox   nppUcation 

"'""      "--••'  "  '  -     -  .....  47  Fin»t»ury  Pavement.  London,  E.G. 

OROGGON  &  CO.,  U' 

CONSTRUCTIONAL  WORK 


CONOLLY'S  Improved  "  TOLHHER  "  SYPHON  FLUSHING  CISTERN 

IS  THE   MOST    PERFECT  W.W.P. 
Orl    THE    MARKET. 

Certain    In   Its   Action  — Flushing    Two   Gallons 

of  Water  in   Four  Seconds. 

IS   ABSOLUTELY    SILENT. 

Unlike    other    Cisterns,    cannot     fail    through 

Oxidation,  and  has  no  Valves,  Rubbers,  or  Seatings 

to  get  out  of  order. 

Can  be  used  a^  a  haok    aetinn  Cistern  and  In 
positions  where  little  or  no  fall  i-xiat*.  as  it  does  not 
rLquirf  a   down  pipe    to    ensure    a    discharge  ot 
contents 
Conform  with  the  Regulations  and  Require- 
ments  of  tho  Water  Companios. 
ExoRMoud  Sale.        lIuxnuKns    of  Uxsolicitkd 

Ti:.STIMOX[ALS. 

Illustrated    IVice  List    and    Particulars    on 
npfttication    tf> 


ATn.lT.B  Fon. 


HH^liJRY    CONOLLY    &    Co., 

-i:>   HAMPSTEAD    ROAD,  LONDON.    N.W. 


IN  IRON  OR  STEEL. 

Estimates    Given   for    aU    l-lnds  of 
IRON  ROOFS  AND. BUILDINGS. 


ALSO  MANUF.VCTURKRS  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16     Upper    Thamr^     Street,    LONDON,    E.G., 

*^         ...      LIVERPOOL     nnd     GLASGOW. 


EASTWOOD  &  CO.,  Limited. 

Head    Office:     BELVEDERE    ROAD,    LA^IIJKTII,    S  E. 

BRICKS.   LIME.    CEMENT 


In  any  Quantities.         For     'rices  apply  to  above  address. 
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THE    SURVEYOR. 
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MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c.,  27  Great  George-street,  Weetmineter,  prepares 
pupils  by  correspondence  for  this  examination.  The  conrse 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  ont  of  the  fifteen  successful  candidates 
twelve  were  prepared  by  Mr.  Parry. 

pIVIL     SERVICE    TECHNICAL     EXAMS.— 

^~^  Preparation,  personally  or  by  correspondence.  Eesi- 
dence  can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation to  A.  H.  Hentt,  Perchard  House,  70 Gower-street,  W.C. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITAKY  INSTITtTTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  The  Surveyor. 

THE  SANITARY  INSTITUTE. 

EXAMINATIONS  IN  SANITARY  KNOWLEDGE. 
The  next  Examinations  in  Practical  Sanitary  Science  and 
for  Sanitary  Inspectors  will  bo  held  in  London  on  December 
3rd  and  4th. 

The  last  day  for  receiving  applications  for  examination  is 
November  20th. 

Forms  of  application  and  f  nil  particulars  can  be  obtained 
at  the  Offices  of  the  Institute,  Margaret-street,  London,  W. 
E.  White  Wat.t.ts,  Sncretarv. 


<<^''  LONDON 


(TELEPHONE  (H'lril) 


DRAWING  aTd TRACING  OFFICE, 

98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoining  Holborn  Town  Hall.) 
Manager— JOHN   B.   THORP,   Architect   and   Surveyor. 

Cheques  Crossed        The  City  Bank,  Ltd. 

Offlce  Hours— Nino  to  Six.     Saturdays  One. 

Established   1883. 

For  the  PROMPT   and   EFFICIENT  execution   of  all  work   usually 

required  by  the  PROFESSION,  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,     TRACINGS,      SURVEYS,     MODELS, 

Blueprints  an.l   Black  Line  PHOTO-COPIES,   DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 

TRACING    and    PRINTING   Rooms,  HATTON    GARDEN, 

connected  by  Pri^'.atp  Telejthone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  luking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 


Roofing  Felt.— A  light  asph.altic  durable  Roofing. 
Inodorous    Felt.-l''or    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  .«ound. 

Sarking,  or  Slaters'  Felts.-Thin  in  substance, 
and  pliable,  and  easily  worked  under  slates. 

Foundation  Felt,  op  Damp  bourse  —To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

H  ilR  FELTS,      , 

SHOE  FELTS, 

FELT  VARNIbH 


Samples,  Prices  and 
Instructions  Free. 


l«:iwardecl  17  Gold  & 

Sihur  Medals. 


ANDRE  W  POTTER,  Marmfacturer,  Wolveihampton. 

GALLEY'S  &  WOLSTWS" 

TORBAY  PAINT. 

Immense    Covering    Powersm 

Suitable  for  all  Purposes.  Largely  Used  by  Government. 

Wrilc  for  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

^  26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 


BOOKS  AND  PAMPHLETS  FOR  SALE. 

NEW  AND  SECOND-HAND. 


The  figures  between  parenthesis  denote  the  pu'Ahked  price, 

California  ;  Its  Attraction  for  the  Invalid,  Tourist,  Capitalist  and  Home- 
seeker.    3d. 

The  Land  as  National  Property,  by  Emeritus  Prof.  F.  W.  Ne'.vman. 
(Id.)  2d. 

Practical  Suggestions  to  Travellers,  with  illustrations,  by  J.  P.  Thomson, 

F.K.G.S.      2d. 

Presidential  Address  to  Institute  of  Civil  Engineers,  Ireland,  1893.    J.  C. 

Smith.    2d. 
Manitoba:  Official  Information  for  Investors  and  Settlers.    3d. 
The  Local  Government  Act,  1S8S,  as  it  Affects  the  Highways,  by  John 

E.  PhiUips.     (Od.)  3d. 
Abstract  of  Clauses  of  tlie  Public  Health  (London)  Act,  1891.     (2d.)  2d. 
Puljlic  Opinion  on  the  Intended  Interference  with  the  New  Forest.    2d. 
Lecture  on  Sanitary  Laws,  by  James  R.  Kave.M.B.,  d.p.h.     (Gd.)  3d. 
The  Use  and  Value  of  Sulphate  of  Ammonia  as  ilanure,  liy  William 

Arnold,  f.s.i.    2d. 
Municipal  Work  in  Peterborough,  by  J.  W.  Walshaw.    2d. 
.Some  of  the  Physical  and  Chemical  Properties  of  Lead,  by  Wilham 

Thomson,  p.r.s.     (Id.)  2d. 
Lecture  on  the  Disposal  of  Refuse,  by  J.  Mitchell  Wilson,  m.d.    Two 

copies.     (6d.)  3d. 
Lecture  on  Food  Supplies,  by  John  W.  Mason,  m.b.     (Gd.)  3d. 
Lecture  on  Milk,  by  Prof.  Wynter  Bl.yth.     (6d.)  3d. 
Lecture  on  Infectious  Diseases  and  Disinfection,  by  Arthur  Whitelegge, 

M.D.,  B.sc.     (6d.)  3d. 
Report  on  Houses  Let  in  Lodgings,  1883,  by  Dr.  J.  S.  Bristowe.    2d. 
Sir  George  Trevelyan  and  London  Landlords.     (3d.)  2d. 
Fornrula^  for  the  Solution  of  Algebraical  Equations  of  the  Thn-d  Degree, 

ice,  by  J.  R.  Young.    2d. 
Public-House  Assessments,  by  W.  Harnett  Blanch.    2d. 
Nationalisation  of  Land,  by  Lord  Bramwell.     (Id.)  2d. 
Index  to  the  Altitudes,  Ac,  of  Thirteen  Circumpolar  Stars.    2d. 
Manitoba  Official  Hand-Book.    2d. 

Some  Notes  on  the  New  Public  Health  Act  for  London,  with  an  Appen- 
dix on  London  Fog,  &c.,by  Harry  G.  Assiter,  f.s.i.     (6d.)  3d. 
Land  Transfer  under  a  System  of  Compulsory  Registration,  by  W.  J. 

Humfrys.    2d. 
L'Amoureiix  Transi,  by  Paul  de  Kock.     (Is.)  4d. 
First  Grade  in  Inorganic  Chemistry,  hy  T.  Ward,  f.c.s.    4tl. 
E]:iitome  of  Cluuch  History,  by  Rev.  W.  Simpson,  m.a.     (3b.  6d.)  Is. 
Chardenal's  First  French  Course.    8d. 
Lady  Cook  on  the  Evils  of  Society.     (Id.)  2d. 
Annual  Index  of  Seview  of  Reviews,  1891.     (2s.)  6d. 
First  Report  of  the  Department  of  Agriculture  of  British  Columbia, 

1891.    6d. 
Local  Government    Board  Report  on  Oyster  Culture  in  Relation  to 

Disease,  1S96.     (8b.  6d.)  2s. 
The  Museum  for  October,  1831  (Education).     (2s.  6d.)  4d. 
Powers  and  Duties  of  the  Commissioners  of  Sewers  of  the  City  of 

London,  1893.     8d. 
A  Ride  to  Khiva,  by  Lieut. -Colonel  Fred.  Burnaby.     (Cd.)  3d. 
I'ortraits  and  Autographs,  by  W.  T.  Stead.     (Is.  Od.)  8d. 
Annual  Report  of  Allahabad  Municipality,  1893-4.     3d. 
Tomlins'  Help  to  Self-Educators.     (23.)  6d. 
First  Greek  Reader,  by  W.  G.  Rushljrooke.    Gd. 

Elements  of  Animal  Phj'siology,  by  John  Angell,  ninety-two  illustra- 
tions.   Sd. 
The  Dnlwieh  College  Act  and  the  Will  of  Edward  Alleyn.    2d. 
Catalogue  of  Loan  Pictures,  Corporation  of  London  Art  Gallery,  1894. 

(Gd.)  3di 
Tracks  for  the  Tunes.    No.  2,  p.  98.    (6d.)    3d. 
Imperial  Institute  :  Report  of  Progress  to  189i.    2d. 
Hackney  Board  of  Works  :  Mr,  J.  Lovegrove'sUeiiorton  Sewage,  &c.  2d. 
Hackney  Board  of  Works:  Mr.  J.  Lovegrove's  Report  on  Sewer  Ventila- 
tion, &c.    2d. 
Report  on  the  Forests  of  West  Australia,  by  J.   Ednie-Brown,  F.i.s., 

57  p.    Maps  and  Illustrations.    Is. 
London  Hydraulic  Power  Company  :  Description  of  Works,  Ac.     2d. 
The  Electric  Wiring  Question,  by  Fred.  Bathurst,  p.  33.    3d. 
Address  by  Sir  R.  Rawlinson  to  Institution  of  Civil  Engineers,  1894.  3d. 
Employers' Liability :    Past  and  Prospective  Legislation,  1896,  p,  32. 

(lei.)  2d. 
Kxerciseson  Latin  Syntax,  by  J.  E.  B.  Mayor,  m.a.,  p.  16.    (6d.)  2d. 
Association  of  Surveyors  of  H.  M.  Service :  Relation  of  Pathology  to 

Sanitary  Engineering,  Small  Gas  Plants  and  other  papers,  p.  79  and 

plates.     (2d,)  8d. 
First  Lessons  in  Latin,  by  Rev.  J.  Evans.    4d. 
Elementary  Latin  Exercises.    (Id.)  4d, 
Eclogffi  Liitina',  a  First  Latin  Reading  Book,  by  Rev.  P.  Frost,  m.a., 

p.  263.    4d. 
Iowa  Civil  Engineers' Society :  Annual  Meeting,  1896.    (2d.)  3d. 
Ontario  Land  "Surveyors:  Annual  Meeting,  1895,  p.  184.    Cd. 
The  Socialist  S])ectre,  by  the  Earl  of  Wemyss.     (Id.)  2d. 
A  New  Formula  for  the  Flow  in  Sowers  and  Watermains,  by  Santo 

Crimp  &  C.  B.  Bruges.    4d. 
Option,  &c.,  Systems  of  Gambling   in  Wheat,  &o.,  by  C.  W.  Smith. 

(Id.)  3d. 
Socialism  and  Social  Discord,  by  W.  H.  Mallock  (Id.)  2d. 
Footways,  by  C.  H.  Cooper,  a.m.i.c.e.    2d. 
Geography  of  Yorkshire,  by  H.  T.  Sortwell.     (2d.)  2d. 
Gospel  of  St,  Matthew  (Greek-English), by  Rev.  Dr.  Giles  (2s.  Od.)  6d. 
Hand-Book  of  Homo'opathic  Practice,  by  W.  K.  Kelly,  m.b.,  p.  184.    8d, 
Uenrv's  First  Latin  Book,  by  T.  K.  Arnold,  m.a.    Gd. 
yEsop's  Fables  (Latin-English).     (2s.  Gd.)  Od. 
New  Latin  Delectus,  by  H.  Yoang,  p.  106.    4d. 
London  University:    Matriculation  Examination    Papers,    &c.,  1848, 

(Is.)  3d. 
London  University :   Matriculation   Examination    Papers,   &c.,    1849. 

(Is.)  3d. 
Fruit  and  Gardens  forthe  People,  by  Hon.  Dudley  Campbell.    2d, 
Inductive  Latin  Course,  by  W,  B,  Smith,  m,a.,  p.  251.    8d. 
Provisional  Orders  of  the  Board  of  Trade  in  reference  to  Gas  and 

Water,  &c.,  Undertakings,  by  F.  J.  Crowther,  p.  108.    8d. 
Report  of  Mansion  llouBO  Council  on  Dwellings  of  the  Poor,  1395.  (Is.)  6d. 
Latin  Exercises,  by  Rev.  A.  J.  Church,  M.A.     (Gd.)    3d. 
Steam  1'ramways  in  Italy,  by  P.  Amorotti.    4d. 
Unties  on  Coal  and  Loudon  Coal  and  Wine  Duties,  by  T.  W.  Bunnuig, 

(Is.)    4d. 
The  Art  of  Translating  English  uito  French,  by  L.  P.  de  Porquot.    p. 

200.    Gd. 
Small  Holdings  Act,  189'2,  by  A.  J.  Spencer.    (2s.  Od.)     l.s.  2d. 
Treatise  of  Analytic  Geometry.    Part  I.,  by  Rev.  G.  Salmon.    4d. 
Notices  nu  Sinking,  ic,  Trenches  for  Reservoir  Embankments,  hy  W, 

Watts,  F.G.B.    3d. 
An  Examination  into  Teetotal  Arguments,  by  J.  D.  Power.    (2d.)   2d. 
Lecture  on  the  Dramatic  Art  of  Shakespeare,  by  Prof.  0.  E.  Moyse,  b.a., 

p.  34.    4d. 
Ihitruc's  French  Grammar.    Os.    Is. 

The  prices  named  include  postage. 
.\pply  to  "  l/inuARiAN,"  CO  The  SfBVEVOR,  24  Brido-lane, 
FiL'ot-street,  Loudon,  E.C. 
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Minutes  of  Proceedings. 


Some  Argruments 

for 

Municipal  Tramways. 


This    week     we     publish 
another     udditioa     to      our 
series     of    comparative    re- 
ports on  the  subject  of  tram- 
way traction.     In  many  of  these  reports  there  must 
of  necessitj  be  a  good  deal  of  repetition,  owing  to 
the  fact  that  mnch  of  the  ground  Las  been  already 
covered.     We  have  had  many  assurances,  however, 
that  our  readers  have  found  them  extremely  interest- 
insr,  and  for  this  reason  we  have  decided,  when  we 
publish  them  at  all,  to  do  so  practically  in  full.  The 
attention  now  being  given  all  over  the  country  to 
tramway  traction  in  general  and  electrical  traction 
in  particalur  may  justify  a   few  remarks   on    the 
general   question    of  municipal  ownership   and    its 
advantages.    There  has  undoubtedly  been  a  rapidly- 
increasing  disposition  on  the  part  of  municipalities 
during  the  past  few  years  to  take  upon  themselves' 
the  responsibilities  of  controlling  and  working  local 
tramway  services,  and  a  brief  examination  of  the 
results   of    such   control   reveals   in    most   cases   a 
marked  success.     The  most  noticeable  instance  in 
the  United   Kingdom  of  tramways  owned  by  the 
local  authorities  is  at  Glasgow,  where  the  tramway 
lines  owned  and  oper.ited  by  the  corporation  extend 
to  65   miles  of  single  track,  covering  33  miles  of 
street.     The  Glasgow  Corporation  also  work  in  con- 
junction with  their   own  system  about  8  additional 
miles  of  single  track,   covering  4  miles  of  street, 
situated  in  the  borough  of  Govan,  and  leased  from 
the  commissioners  of  that  borough.    Municipal  con- 
trol in  Gla.'igow,   however,  does   not  go  farther  back 
than  July,  18;  4,  when  the  corporation  acquired  from 
the  lessees  the  tramways  and  all  the  necessary  plant. 
The  success  that  has  attended  the  corporation  tram- 
way system  is  most  remarkable.    The  number  of  cars 
on  the  lines  has  increased  over  50  per  cent.,  and 
among  other  radical  clianges  is  the  lowering  of  the 
fares,  which  are  practically  about  half  those  previ- 
ously charged  by  the  company.     In  spite,  however, 
of  the  decrease   in    the   fares,   the  financial  result 
has  been  extremely  gratifying,  and  up  to  the  31st  of 
May,  1897.  the  result  of  the  years  working  was  that, 
after  meeting  current  expenditure  including  main- 
tenance, there  was  a  balaiice  of  £84,596.     While  the 
tramway  company  for  the  year  ended  30th  June, 
1804,  carried  53,7"29.472,  there  were  carried  on  the 
corporation  tramways  for  the  year  ended  31st  ^lay, 
1897,  98,966,658,  or  practically  2,000,000  per  week. 
Equally  satisfactory  results  have  attended  the  work- 
ing of  tramways  at  Leeds  under  the  direct  control 
of  the  corporation.    ^Municipal  management  has  re- 
sulted in  substantial  reduction  of  fares,  the  tramway 
employees  work  shorter  hours,  and   the  service  has 
been  materially  improved.      The  pay  of  men  who  in 
the   company's    time    received   3yd.  per   hour   was 
advanced  to  4jd.,  that  of  men   receiving  4|d.  per 
hour  to  ojd.,  and  that  of  men  receiving  5d.  per  hour 
was   advanced   to    6|d.     In    spite   of  these  drastic 
alterations  in  the  service,  which  have  meant  an  in- 
creased expenditure,  the  corporation   have  still  been 


able  to  work  the  concern  at  a  good  profit,  the  nett 
profit  for  the  25th  of  March,  1897,  being  £9.651. 
Apparently  the  Leeds  Corporation  are  imbued  with 
the  idea  of  giving  the  best  tramway  service  that 
good  management  can  devise,  and  after  the  successful 
introduction  of  the  electric  system  the  next  develop- 
ment, no  doubt,  will  ho  the  complete  equipment  of 
thewholeof  the  lines  for  electrical  working.  Although 
the  SheiSeld  corporation  have  been  working  a  tram- 
way system  for  only  a  little  more  than  twelve  months, 
the  success  that  has  been  achieved  has  amply  justi- 
fied them  in  taking  the  system  out  of  the  hands  of 
the  company  and  controlling  and  working  it  them- 
selves. It  is  very  curious  how  municipal  control 
seems  to  have  a  material  influence  in  increasing  the 
prosperity  of  a  tramway  system,  and  in  no  case  is  it 
more  strikingly  shown  than  at  Sheffield,  where, 
in  spite  of  the  fact  that  the  line  is  exactly 
the  same  in  length  as  it  was  when  owned  by 
a  company,  the  number  of  passengers  carried 
has  increased  by  nearly  2,000,000,  the  receipts  per 
mile  run  are  higher,  and  the  working  exjJenses  have 
been  very  materially  reduced.  As  an  instance  of 
the  high  appreciation  in  which  municipal  tramway 
service  is  held  by  ratepayers,  the  Huddersfield  Cor- 
poration service  is  remarkable.  Since  18S2  the 
corporation  have  worked  their  own  steam  tramway 
service,  and,  though  misfortunes  have  ocjasionally 
dogged  the  undertaklns,  the  system  has  been  main- 
tained without  interruption  down  to  the  present  day. 
Financially  the  service  has  been,  comparatively 
speaking,  a  failure,  but  much  of  this  ill-success  can 
be  in  a  groat  measure  attributed  to  the  difficulties 
of  the  district,  and  to  two  very  serious  accidents 
which  cost  nearly  £10,000.  Although  the  service 
has  necessitated  in  the  aggregate  a  call  upon  the 
rates  of  some  £44,000,  it  has  been  amply  demon- 
strated that  the  inhabitants  of  Huddersfield,  sooner 
than  have  the  tramways  system  abandoned,  were 
perfectly  willing  to  pay  a  moderate  rate  for  the  con- 
venience which  the  tramway  provides.  It  should 
be  mentioned,  however,  that  no  assistance  has  been 
required  from  the  rates  during  the  past  two  years. 
With  these  examples  before  them  it  is  not  surpri- 
sing to  find  that  municipalities  are  very  earnestly 
considering  the  question  of  working  their  own  tram- 
way services,  and  with  the  efficient  working  which 
electrical  methods  promise  wo  may  expect  during 
the  next  few  years  a  remarkable  development  in 
municipal  tramway  enterprise. 


Tu«  uoiH»»„-„      Tie  total  nonibor  of  typhoid  cases 
The  Maidstone      ,.,.    ,    ^  •,,  ■ ,  ^  »    m    -  i     i 

Outbreak.      notified  at  .Mmdstone  up  to  10  o  clock 

on    Wednesday   morning  was    1,848, 

the  daily  average  for  the  past  fortnight  being  4'6. 

As  this  rate  shows  a  decrease  on  preceding  rates,  the 

medical  officer  considers  it  an   indication  that  the 

epidemic  is  dying  ont.and  that.everything  considered. 

the  disease   is   disttpj>earing  os  quickly  as  could  be 

expected.     He  reported  at  a  meeting  of  the  council 
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on  Wednesday   that   analyses  of  the  public   water 
supplies   showed    that   all    were    satisfactofj.     He 
thought  it  fortunate  that  they  had  escaped  anything 
like  asecop  .ary  outbreak  on   a  large  scale,  but  that 
the  man'  and  serious  risks  had  not  yet  passed  away. 
Fron?    che  report  we  give  in  another  column  of  the 
dis<assion   at  the  Sanitary  Institute   on  Wednesday 
evening,  our  readers  will  observe  that  attention  was 
drawn   to   the  danger  to    other   districts   through 
pollution  being  conveyed  to  streams  by  the  agency 
of  convalescent  patients.     In  a  news  paragraph  in 
another  column  it  will  be  seen  that  the  council  are 
not  losing  sight  of  the  necessity  of  improving  the 
general  sanitation  of  the  town,  especially  in  regard 
to  drainage.     The  Maidstone  epidemic,  we  observe, 
came  up  for  discussion   at  the  quarterly  meeting  of 
the   Kent   County  Council  on  Wednesday,  when  it 
was    contended,    in  a   committee    report,    that   the 
powers  of  county  councils   in   saoitai-y   matters  are 
very  limited.     "  The  council  has  a  right  to  a  copy  of 
every  periodical  report  made  by  every  district  medi- 
cal officer  of  health  in  the  county,  and  if   anything 
is  found  in  such  reports  requiring  remedy  the  county 
council  can  only  cause  a  representation  to  be  made 
to  the  Local  Government  Board  on  the  matter,  but 
there   is    no   power    of  direct  interference   except 
that  given    in    the    case  of  rural  district  councils 
by  section  16  of  the  Local  Government  Act,  1894." 
This  pessimistic  view  was  promptly  questioned  by  a 
councillor,  a  member  of  the  medical   profession,  who 
thought  that  the  powers  of   the   committee   rather 
than  those   of  the   council   were  limited  and  main- 
tained that  the   powers  of  the  latter  in  regard  to 
sanitation  and  public  health  were   far  greater  than 
many  people  appeared  to  think.     Certainly  it  some- 
times   happens    that   local    authorities    agitate    for 
further  powers  without  having  eflSciently  used  those 
already  possessed.     Last  year  an  opinion  had  been 
expressed   in  the  Kent   council   chamber  that  local 
sanitary  authorities  were  quite  able  to  manage  their 
own  affairs  without   interference  from  the  county 
authority.     Though  the    experience   of    Maidstone 
does     not    support     this     theory,     its     realisation 
should  undoubtedly  be  aimed  at.     It  is  not  desir- 
able  that    the    county  councils    should    have    very 
great  powers  of  interference  with  the  larger  local 
authorities,  nor  would  the  latter  tolerate  such  inter- 
ference.    No  exception,  however,  need  be  taken  to  a 
proposal  to  appoint  a  special  sanitary  committee  of 
the  Kent  or  any  other  county  council,  or   to  appoint 
a  county  medical  officer  of  health.     By  the  way,  how 
many  county  councils  in  England,  besides  Kent,  are 
without  a  medical  officer  of  health  ? 


The  Facts  Two  instalments  of   the  report  of 

about  Lynn.  ''^'^  Lancet's  special  commissioner 
have  now  appeared  in  that  paper, 
and  others  are  to  follow.  When  they  are  completed 
we  may  have  occasion  to  refer  to  them  at  greater 
length.  In  the  meantime  the  brond  facts  of  the  case 
may  be  easily  and  briefly  stated.  To  begin  with, 
everything  points  to  the  fact  that  the  responsibility 
for  the  outbreak  does  not  lie  with  the  corporation  or 
their  officials.  For  several  years  the  corporation 
have  been  endeavouring  to  bring  pure  water  into 
the  town  and  provide  good  drainage,  but  the  most 
disheartening  opposition  has  been  experienced  from 
the  townspeople,  and  more  especially  from  a  small 
but  noisy  faction.  Some  misleading  and  obviously 
vindictive  statements  which  have  been  circulated  in 
the  Press  have  probably  originated  with  the  faction 
referred  to,  for  they  certainly  could  not  have  ema- 
nated from  any  competent  and  impartial  observer. 
The  works,  however,  are  now  in  hand,  but  are  not 
complotcd,  or  otherwise  the  epidemic  would  never 
have  broken  out.  The  opponents,  in  fact,  have 
drawn  a  punishment  on  thom.selves  as  well  as  on 
others,  and  because  their  sins  have  been  visited  on 
their  own  heads  they  do  not  scruple  to  allege  that 
the  corporation  have  neglected  to  keep  the  present 
water  supply  and  diainage  iu  proper  condition.     If 


they  have  not  been  kept  in  proper  condition  it  ia 
probably  because  the  task  is  an  impossible  one.  In 
the  case  of  outbreaks  such  as  those  at  Maidstone  and 
Lynn  false  as  well  as  true  statements  are  circulated  all 
over  the  country,  and  it  is  desirable  that  the  true  state 
of  affairs  should  be  insisted  upon  whenever  possible. 
When  the  Maidstone  epidemic  first  broke  out  we  did 
not  hesitate  to  ascribe  a  large  share  of  responsibility- 
to  the  ratepayers  themselves,  inasmuch  as  they  were 
asked  whether  the  waterworks  should  be  acquired 
by  the  local  authority  and  promptly  vetoed  the  pro- 
posal by  what  is  generally  spoken  of  as  an  over- 
whelming majority.  But  the  case  of  Lynn  has 
shown  that  even  municipal  ownership  may  be  ren- 
dered abortive  by  these  same  ratepayers,  or  a  section 
of  them  at  all  events.  Here  we  find  the  provision 
of  a  water  supply  in  the  hands  of  the  town  council, 
but  attempts  to  carry  out  works  which  their  en- 
gineer has  recommended  as  absolutely  necessai'y  for 
the  safety  of  the  town  have  been  frustrated  by  an 
opposition  which  is  not  only  factious,  but,  in  the 
light  of  recent  events,  absolutely  wicked.  It  was  as 
long  ago  as  November,  1893,  that  the  corporation, 
after  much  opposition  from  a  considerable  section  of 
the  ratepayers,  decided  by  resolution  to  apply  to  the 
Local  Government  Board  for  a  provisional  order,  to 
be  confirmed  by  Parliament,  "  to  repeal  or  alter  and 
amend  the  existing  waterworks  Acts,  and  enable  the 
corporation  to  improve  the  water  supply  of  the 
town."  The  opposition  is  the  more  difficult  to 
understand  in  view  of  the  fact  that  in  1892  the 
town  had  an  experience  very  similar  to  that  through 
which  it  is  now  passing. 

*  *  * 

We  referred  last  week  to  inquiries 
Local  held  by  engineering  inspectors  under 

BoaJ^^"  "^'^  ^"°^'  Crovernmeut  Act,  1888,  and 
Engineering  ^'^^  Municipal  Corporations  Act, 
Inquiries.  1SS2.  In  addition  to  these,  the  same 
inspectors  held  823  inquiries  in  other 
cases  during  the  year  of  which  the  recently-issued 
annual  report  of  the  department  takes  cognisance, 
that  is  to  say  the  year  ended  March,  1897.  The 
majority  of  them  had  reference  to  applications  from 
local  authorities  for  sanction  to  the  borrowing  of 
money  for  carr3'ing  out  works  of  a  permanent 
character  under  the  provisions  of  the  Public  Health 
Act,  1875  ;  the  Public  Health  (Interments)  Act, 
1879  ;  the  Public  Libraries  Act ;  the  Baths  and 
Wash-Houses  Acts;  the  Allotments  Acta,  18S7  ;  the 
Electric  Lighting  Act,  1882  ;  the  Technical  Instruc- 
tion Act,  1889  ;  the  Housing  of  the  Working  Classes 
Act,  1890 ;  the  Public  Health  (London)  Act,  1891 ; 
the  Museums  and  Gymnasiums  Act,  1891 ;  the 
Highways  and  Bridges  Act,  1891  ;  the  Private 
Streets  Works  Act,  1S92,  and  local  Acts.  Forty- 
seven  inquiries  related  to  petitions  for  the  issue  of 
provisional  orders  under  the  Pablic  Health  Act, 
1875,  the  Gas  and  Water  Works  Facilities  Act,  1870, 
and  the  Housing  of  the  Working  Classes  Act,  1890; 
seventeen  to  applications  for  consent  to  proceedings 
being  taken  against  manufacturers  for  polluting 
streams  by  trade  refuse ;  six  to  proposals  to  fix 
general  bcales  for  the  compulsory  supply  of  water 
under  sec.  62  of  the  Public  Health  Act.  1875,  and 
sec.  8  of  the  Public  Health  (Water)  Act,  1878  ;  five 
to  applications  for  approval  of  schemes  for  pro- 
viding accommodation  for  persons  of  the  working 
class  in  lien  of  houses  demolished  under  the  powers 
of  local  Acts  ;  and  five  to  objections  made  to  the 
construction  by  local  authorities  of  works  of  sewer- 
age and  sewage  disposal  beyond  the  limits  of  their 
districts.  Among  the  subjects  of  the  remaining  in- 
quii'iea  may  be  mentioned  application  for  sanction 
to  communication  between  the  sewers  of  adjoining 
districts  ;  complaints  under  sec.  299  of  the  Public 
Health  Act,  1875,  and  of  default  of  sanitary  authori- 
ties iu  the  performance  of  their  duty  in  the  matter 
of  sewerage  and  water  supply  ;  applications  for 
urban  ])owers,  for  the  powers  of  the  Pablic  Health 
(Water)  Act,  lb78,  for  orders  altering  the  constitu- 
tion of  joint    boards   consequent    upon   changes  in 
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sanitary  areas,  for  approval  of  the  constitution  of 
Bpecial  drainaijo  districts,  and  for  orders  under 
part  ii.  of  the  llonsiuf;^  of  tlio  Workiii}^  Cla.sses  Act, 
1890,  saiiotioniiip^  sclieraes  for  the  improvement  of 

sanitary  aieaa. 

#  »  • 

There  is  a  gradnally-increasinp;  feel- 
TelepS  ^^^  i°  *his  coantry  that  very  radical 
Services,  chanj^es  arc  necessary  in  the  telephone 
system,  and  this  feoliui;  has  no  doubt 
been  fostered  to  a  considerable  extent  by  tlio  promi- 
nent wealaiess  of  tlio  present  tolci)hono  service  in 
.  London,  Glasgow,  and  one  or  two  other  places.  It 
is  not  denied,  even  by  the  telephone  company  them- 
selves, that  their  system  is  anything  but  a  perfect 
one;  but  wliile  they  .>fec'k  to  obtain  enlarged  powers 
which  would  permit  of  considerable  improvements, 
the  general  public  are  inclined  to  take  the  view  that 
the  only  way  by  which  a  permanent  improvement 
will  be  effected  is  by  the  Oovernment  stepping  in 
and  becoming  responsible  for  the  working  of  the 
system,  or  that  municipalities  should  bo  permitted, 
at  any  rate  within  their  own  districts,  to  work  the 
local  services.  As  an  arguiuent  in  favour  of  the 
municipal  service  it  may  be  mentioned  that  muni- 
cipal authorities  on  the  Continent  in  some  instances 
h.ave  achieved  a  fair  measure  of  success  with  muni- 
cipal telephonts,  but  it  is  open  to  question  whether 
a  like  success  woold  attend  telephone  service  eon- 
trolled  and  worked  by  a  niuuicipality  in  this  country. 
The  telephone,  moreover,  is  in  the  nature  of  its  ser- 
vice widely  different  from  other  operations  in  which 
local  authorities  have  obtained  success.  The  great 
utility  of  the  telephone  system  consists  in  being  able 
to  hold  conversations  outside  one's  own  locality,  and 
it  wonld  seem  that  it  is  in  this  direction  that  diffi- 
calties  might  arise,  for  in  electrical  work,  at  any  rate, 
corporations  have  not  shown  a  disposition  to  adopt 
any  standard  practice.  Crreat  differences,  for  ex- 
ample, are  found  in  municipal  electric  lighting 
works,  although  they  may  be  alike  in  principle.  In 
telephone  work  the  adoption  of  a  standard  system 
becomes  imperative  if  communications  are  to  be 
effected  with  celerity,  and  it  is  difficult  to  see  how 
this  could  be  obtained  if  racnicipalities  were  to 
adopt  different  methods.  As  they  would  for  the 
most  part  be  dependent  upon  outside  engineers,  it 
may  be  taken  for  granted  that  considerable  differ- 
ences would  arise  in  the  systems  adopted.  The 
manipulation  of  the  trunk  lines  between  different 
towns  would  doubtless  give  rise  to  endless  differ- 
ences, for  not  only  would  the  adjustment  of  charges 
in  itself  be  no  easy  matter  to  settle,  but  the  details 
attending  the  working  would  be  difficult  to  arrange. 


Place 
aux 


While  the  name  of  Colonel  Waring, 
the  well-known  Commissioner  of  Street 
Dames  I  Cleaning  in  New  York,  is  rightly  asso- 
ciated with  the  remarkable  results  which 
have  been  achieved  in  reforming  the  work  and 
methods  of  that  depaitmunt,  it  seems  to  bo  under- 
stood that  the  initiation  of  the  nuich-iieedod  move- 
ment was  duo  to  a  woman,  one  Mrs.  Kinnicutt.  A 
similar  movement  in  Chicago  is  also  associated  with 
the  name  of  a  woman,  Mrs.  A.  E.  Paul,  who  two  or 
three  years  aj^o  conducted  an  agitation  in  regard  to 
the  frightful  uncleanliness  of  the  alle)8.  Iler  efforts 
led  to  a  great  inipiovement  in  the  work  of  refuse  re- 
moval; but  still  she  was  not  satisfied,  so  she  took  up 
the  subject  of  street  cleaning  as  a  serious  study 
until,  as  we  are  glad  to  learn,  she  mastered  it  both 
theoretically  and  practically,  t^oite  recently  she 
presented  herself  for  a  Civil  Service  examination  as 
a  candidate  for  an  appointment  as  a  ward  inspector 
of  street  cleaning.  Like  Miss  Fawcett  in  the  Cam- 
bridge Mathematical  Tiipos  a  few  years  ago,  she 
came  out  ahead  of  all  other  competitors,  and  was 
forthwith  appointed  inspector  of  the  busiest  "  down- 
town "  district.  Now  she  is  to  be  seen  on  duty 
every  day  in  charge  of  her  force  of  men,  who  wear 
the  new  blue  uniforms  ot  the  Chicago  street  cleaning 


department.  It  is  pleasant  to  hear  that  the  practi- 
cnl  re.snita  are  as  pleasing  as  they  are  novel.  Mrs. 
Paul's  portrait  shows  her  to  bo  a  lady  of  robust  pro- 
portions, who  weais  a  pince-nez  and  affects  garments 
of  a  somewhat  mascaline  cut. 

•  •  • 

Some  months  ago  the  decora- 
Reputed  Effects    position  of  solid  masonry  in  cer- 

Inadequate        "^"'^  P'*^'"'^*  °^  '"*■  '"""P^  outfall  sower 
Ventilation  of  a     >"  Los  Angeles,  California,   was 
Sewer.  reported,  and  the  matter  has  since 

received  considerable  attention 
from  engineers.  Mr.  Dockweiler,  the  city  engineer, 
who  has  made  an  examination  of  the  entire  sewer, 
adheres  to  an  opinion  that  the  damage  wa-s  done  by 
confined  gases  which  could  not  escape.  This  btate 
of  affairs  was  due  to  complaints  of  smells  emitted 
from  tho  manholes  soon  after  the  sewer  was  opened 
in  March,  189'1.  In  deference  to  the  complaints,  new 
covers,  nearly  airtight,  were  substituted  for  the  per- 
forated covers  which  had  been  placed  on  the  mai.- 
holes.  The  new  covers  permitted  little  ga.s  to  escape; 
but  as  the  complaints  continued,  tho  manholes  were 
covered  with  heaps  of  dirt,  tho  result  being  that 
practically  they  were  hermetically  sealed.  This 
complete  provision  against  ventilation  continued  for 
about  two  years,  at  the  end  of  which  it  was  noticed 
that  the  cement  work  was  disintegrating  in  certain 
portions  of  the  sewer.  Mr.  Dockweiler  has  venti- 
lated the  .sewer  in  certain  sections,  with  the  effect  of 
arresting  tho  decay,  while  tho  plaster  has  shown  a 
tendency  to  harden,  these  results  apparently  point- 
ing to  the  fiict  that  tho  disintegration  and  softening 
have  been  stopped  by  ventilation.  Mr.  Dockweiler 
believes  that  it  is  the  first  instance  on  record  of 
brick  and  cement  being  damaged  in  that  way  in  a 
sewer,  and  also  the  first  case  on  record  of  an  attempt 
to  maintain  a  sewer  with  all  the  manholes  and  venti- 
lating points  hermetically  sealed.  He  proposes  to 
have  an  analysis  made  of  the  sewage  and  of  the  de- 
composed mortar. 

*  •  * 

Dover  '^''^  first,  and  certainly  not  the  least 

Harbour,  interesting,  of  this  year's  district  meet- 
ings of  the  Incorporated  Association  of 
Municipal  and  County  Engineers  was  that  held  al 
Dover,  when  one  of  tho  works  visited  was  tho  East 
Pier,  in  process  of  constrnction.  Between  that 
structure  and  the  Admiralty  Pier,  further  west,  73 
acres  of  water  will  be  enclosed.  Our  readers  will 
remember  that  in  our  account  of  the  meeting  we 
explained  that  this  would  ultimately  form  the  west- 
ern corner  of  an  extensive  national  harbour,  the  de- 
tails of  which,  however,  could  not  then  be  made 
public,  as  the  plans  were  under  the  consideration  of 
the  Admiralty.  Those  of  our  readers  who  were 
present  on  the  occasion  may  have  noticed  with  in- 
terest during  the  past  few  days  that  the  .\.dmiralty 
have  decided  to  proceed  immediately  with  the  work, 
and  have  let  the  contract.  The  proposed  works  will 
involve  the  extension  of  the  Admiralty  Pier  beyond 
the  termination  of  the  East  Pier.  Then  will  come 
an  opening  of  GOO  ft.  After  that  the  line  of  works 
will  be  continued  by  the  constrnction  of  a  south 
breakwater,  pi-actically  parallel  to  tho  shore,  bat 
curving  inwards  at  the  eastern  end.  Here  will  bo 
another  opening  GOO  ft.  wide,  and  then  tho  works 
will  be  continued  by  tho  proposed  eastern  arm, 
which  will  project  from  the  shore  immediately  to 
the  east  of  the  convict  prison.  Altogether  GIO  acres 
will  be  enclosed,  and  tho  now  harbour  will  possess  a 
capacity  more  than  siillicient  to  provide  shelter, 
anchorage  and  coaling  facilities  for  the  whole  of  the 
ves.sela  comprised  in  the  Channel  squadron.  It  is 
intoresticg  to  note  that  tho  sehemo  now  adopted, 
with  the  exception  of  certain  modifications,  was  pro- 
posed half  a  century  ago  by  a  Uoyal  Comrai.ssion. 
'I'ho  engineers  are  Messrs.  Coode,  Son  &  ^latthews, 
and  the  contract  has  been  let  to  Messrs.  Peflrson. 
The  work  will  occupy  ten  years,  while  the  com- 
mercial harbour,  to  bo  enclosed  by  the  East  Pier,  will 
not  bo  ready  for  use  before  the  end  of  1891. 
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On  the  Testing  of  Portland  Cement  for  Smaller 

Municipal  Works. 

By     H.     H.     HUMPHRIES,     a.m.i.c.e. 


At  the  present  time,  when  concrete  is  to  some  extent 
ousting  brickwork  from  engineering  works,  and  when  cement 
"  compo."  is  taking  the  place  of  hme  mortar  for  brickwork,  it 
would  seem  that  there  are  few  more  important  duties  devolv- 
ing upon  those  in  charge  of  constructional  works  than  the  con- 
stant  and  careful  testing  of  the  substance  npon  which  both  the 
stability  and  durability  of  the  buildings  and  superstructures 
depend.  The  whole  process  of  testing  appears  to  be  one 
which  can  be  learnt  in  a  few  minutes  at  the  most,  and,  un- 
fortunately, one  often  meets  with  embryo  engineers  who  will 
not  deign  to  bestow  more  than  a  most  casual  passing  glance  on 
cement-testing  operations,  and  so  at  the  end  of  tlieir  pupil- 
age they  are  let  loose  upon  public  works  without  the  re- 
motest idea  of  the  essential  points  of  difference  between  lime 
and  cement.  The  writer  trusts  that  this  article  may  suggest 
to  such  pupils  the  importance  of  learning  all  that  is  possible 
about  the  characteristics  of  so  important  an  engineering 
material  as  cement;  and,  further,  that  those  pupils  who  have 
taken  already  a  fairly  comprehensive  view  of  their  professional 
duties  may  also  benefit  by  deriving  practical  hints  for  present 
testing  and  also  for  the  future  drawing  up  of  specifications. 

A  clear  definition  of  cement  will,  perhaps,  be  the  best  point 
to  start  from.  Briefly,  it  is  a  proportioned  mixture  of  chalk 
and  clay,  ground  together  in  water,  settled  into  a  paste,  and 
then  biu'nt.  Finally,  it  is  ground  exceedingly  small,  and  sets 
rapidly  either  in  air  or  water.  The  power  of  setting  or  harden- 
ing does  not  depend  (as  in  lime)  on  the  absorjjtion  of  carbonic 
acid  gas,  but  rather  on  what  Abney  calls  "  the  hydrated  sili- 
cates and  aluminates  of  lime."  It  is  this  chemical  forma- 
tion that  enables  cement  to  set  under  water  as  well  as,  or 
perhaps  belter  than,  in  air. 

The  first  question  to  be  solved  is  as  to  whether  the  present 
general  municipal  specification  is  satisfactory.  The  average 
specification  states  the  requirements  under  four  heads,  viz.: — 

1.  Fineness  of  grinding:  SO  per  cent,  to  pass  through  a 
sieve  of  2,500  divisions  to  I  square  inch. 

2.  Weight  per  striked  bushel  to  be  not  less  than  112  lb. 

3.  Tensile  strain  to  be  not  less  than  350  lb.  per  sqaare  inch 
after  seven  days  in  water. 

4.  The  cement  to  be  stored  one  month  prior  to  use,  and  to 
be  shot  on  dry  wooden  floors. 

The  writer  ventures  to  think  that,  even  if  all  the  above 
requirements  are  rigidly  adhered  to,  it  does  not  at  all 
follow  that  a  first-class  "  campo."  or  concrete  can  be 
made  with  the  cement,  as  he  can  call  to  mind  several  in- 
stances where  every  condition  of  a  type  specification  (as 
above)  was  carried  out,  and  yet  the  joints  of  brick- 
work expanded  and  perished  and  the  concrete  cracked  and 
rapidly  was  weathered  off.  Obviously,  then,  the  specification 
giving  the  general  points  enumerated  above  does  not  go  far 
enough  or  is  wrong  in  some  detail.  Taking  the  clauses  one 
by  one,  and  finding  the  reason  for  their  existence  will,  pei  haps, 
be  the  best  way  of  showing  wheie  they  are  faulty  or  in- 
sufficient. 

1.  Undoubtedly  the  finer  a  cement  is  ground  the  stronger 
it  is.  To  some  extent  this  is  because  the  finer  the  particles 
the  better  it  weathers,  each  molecule  being  in  a  condition  to 
absorb  sufficient  moisture  from  the  air  to  become  slightly 
hydrated.  As,  moreover,  the  coarse  material  sometimes 
found  in  cheap  cements  is  composed  of  over-burnt  clinker,  it 
is  obvious  that  if  20  per  cent,  of  this  be  present  (as  allowed 
by  the  above  specification)  it  will  weaken  the  cement  nearly 
as  much  as  the  addition  of  an  equivalent  amount  of  clean 
sand  would  do.  In  the  writer's  opinion  95  jier  cent,  of  the 
cement  should  pass  a  sieve  of  2,500  divisions  to  the  square  inch. 

2.  The  writer  has  never  yet  been  able  to  agree  with  any- 
one else  as  to  how  much  a  "  striked  bushel  *'  should  hold.  It 
is  a  term  so  utterly  elastic  and  vague  as  to  be  useless ;  the 
truth  of  this  can  readily  be  tested  by  filling  a  bashel  measure, 
striking  the  toj]  off  level,  and  then  carrying  it  half  a  dozen 
yards;  it  will  then  be  found  that  the  material  lias  settled 
down  and  docs  not  fill  the  measure  by  perhaps  2  in.  Is  the 
bushel  then  to  be  filled  up  again,  or  is  the  cement  to  be 
rammed  in  the  first  instance,  or  is  the  measure  to  be  placed 
on  the  scales  first  and  then  gently  filled?  Such  a  loose  con- 
dition in  a  specification  may  easily  lead  to  litigation,  as  many 
contractors  are  prepared  to  fight  when  their  materials  are  re- 
jected. The  proper  and  onl}' satisfactory  way  of  dealing  with 
the  weight  part  of  the  question  is  by  obtaining  the  specific 
gravity  of  the  coment;  this  has  been  ascertained  by  practice 
to  give  most  favourable  results  when  it  lies  between  .S12  and 
3'15;  anything  with  a  specific  gravity  of  loss  than  3'0O  should 
be  regarded  with  suspicion,  and  material  untler  2  90  rejected 
at  once.  The  provision  of  a  chemical  balance  and  special 
receptacle  for  weighing  the  cement  under  water,  is,  of  course, 
needful. 

3.  'J'ho  tensile  strength  required  is  a  point  on  which,  per- 
haps, more  discussion  has  arisen  than  on  any  other.  Engineers 
are  not  agreed  as  to  the  maximum  weight  which  may  reason- 
ably be  expected  per   square  inch  at  the   end  of  a  given 


time.  In  the  writer's  opinion  350  lb.  per  square  inch  after 
seven  days'  setting  under  water  is  ample,  if  the  strength  of  the 
worlc  is  to  i^icrease  with  tivie.  The  seven  days'  test  on  the 
square  inch  section  is,  however,  rather  unsatisfactory,  as  by 
a  little  manipulation  of  the  proportions  of  chalk  and  clay  the 
manufacturer  can  easily  turn  out  an  inferior  cement,  but 
one  which  has  an  abnormally  high  seven  days'  breaking 
strain.  Eventually,  however,  this  cement  will  deteriorate, 
through  the  excess  of  lime  put  in  to  give  it  a  good  test  result ; 
much  of  the  lime  will  be  washed  away  as  carbonate,  as  being 
in  excess  it  will  not  be  able  to  form  into  silicates  or  alumi- 
nates. M.  Petot,  in  his  Recherches  Sur  la  Chauffonrnerie, 
found  that  a  real  hydraulic  cement  could  be  obtained  by 
lime  proportioned  to  clay  between  the  limits  of  60  to  40  and 
40  to  60,  but  it  is  probable  that  the  best  result  is  obtained 
when  lime  is  present  at  from  50  to  55  per  cent,  of  the  whole. 
Should  there  be,  therefore,  any  appearance  of  over-liming,  as 
judged  either  by  the  high  seven  days'  breaking  strain  or  by 
the  appearance  of  white  carbonate  of  lime  on  the  briquette, 
a  sample  should  be  sent  to  an  analyst  and  the  ordinary  engi- 
neer's tests  kept  in  abeyance.  If  a  period  of  one  month  bo 
allowed  under  water,  and  a  briquette  of  2^-  square  inches 
cross  section  be  employed,  many  advantages  will  be  obtained, 
and  a  fairer  general  result  arrived  at.  It  is  infinitely  harder 
for  a  manufacturer  to  manipulate  his  cement  so  as  to  give  a 
false  result  when  the  test  is  for  twenty-eight  days,  and  the 
larger  section  of  briquette  reduces  the  liability  to  errors  and 
false  deductions.  When  using  the  1-in.  square  section  the 
writer  has  found  that  a  couple  of  tiny  airholes,  the  merest 
"  proudness  "  of  the  cement  in  the  mould,  or  a  little  extra 
trowelling  of  the  face  of  the  briquette,  will  be  sufficient, 
singly  or  in  combination,  to  affect  seriously  the  tensile 
strength.  With  the  lai'ger  briquette,  however,  the  dangers 
enumerated  above  are  reduced  almost  in  the  proportion  of  2^ 
to  1.  Whilst  just  at  this  point,  although  it  m.ay  be  considered 
rather  a  digression,  it  will  probably  be  well  to  give  a  few 
other  ways  in  which  false  results,  and  results  which  will  not 
compare,  may  be  produced: — 

a.  Careless  mixing  and  ramming  into  moulds. 

h.  Irregularity  in  quantity  of  water  used. 

c.  Temperature  of  water  used. 

d.  Temperature  of  water  under  which  briquettes  are  allowed 
to  set. 

e    Poor  type  of  testing  machine,  causing  torsion. 

/.  Irregular  method  of  applying  weight  to  briquette. 

!7.  Taking  test  cement  from  the  top  of  the  bin  in  cement 
shed. 

h.     Taking  test  cement  when  "  hot." 

(«)  The  writer,  as  the  result  of  much  experimenting,  has 
established  a  certain  weight  of  dry  cement  which,  when 
wetted  up  'with  a  fixed  percentage  of  water,  will  just  fill  the 
moulds  he  uses,  .after  being  rammed  in  by  thumb  pressure 
only ;  such  tests,  ensuring  the  use  of  an  equal  weight  of 
cement  per  mould  will  .always  compare  with  other  experiments. 
There  is,  unfortunately,  much  diversity  of  opinion  as  to  what 
pressure  should  be  used  in  putting  the  wetted  cement  into  the 
moulds,  and  it  is  a  common  practice  to  ram  the  mixture  with 
the  handle  of  a  small  trowel.  On  one  occasion,  when  an  irate 
contractor  came  down  to  test  some  cement  which  had  been 
rejected  by  the  writer,  he  was  found  punning  it  into  the 
moulds  with  a  T-headed  steel  rammer.  As,  however,  it  is 
usually  impossible  to  ram  concrete  on  works  with  a  steam 
hammer,  such  a  method  of  testing  .as  the  latter  appeared  to 
be,  was  in.advisablc,  and  the  results  were  rejected  with  the 
cement. 

Another  point  calling  for  judgment  and  care  is  the  amount 
of  cement  which  should  be  wetted  in  the  iron  mixing  tray  at 
one  time.  The  rapidity  of  the  setting  varies  in  summer  and 
winter,  and  the  briquettes,  if  of  2\-\r\.  section,  should  in  the 
former  season  bo  mixed  singly,  or,  if  of  the  1-in.  section, 
not  more  than  three  shonid  be  mixed  simultaneously.  The 
cement  should  be  well  trowelled,  and  pressed  steadily  into 
its  mould  with  as  much  rapidity  and  pressure  as  can  be  given 
it  by  the  ball  of  the  thumb.  Especial  care  must  be  taken  in 
pressing  in  the  middle  section — that  is,  the  portion  of  the 
briquette  where  the  fracture  may  be  looked  for  on  testing. 

(b)  There  is  at  present  a  good  deal  of  carelessness  as  to 
the  amount  of  water  used  when  mixing,  and  nearly  every  one 
has  a  different  standard,  or,  worse  still,  no  standard  at  all. 
The  water  the  writer  uses  is  one-fifth  the  weight  of  the  dry 
cement  required  to  fill  the  moulds,  and  ho  finds  that  this  is 
sutliciont  to  render  the  cement  easily  plastic  and  workable. 

(r  and  d)  Cement  mixed  with  and  kept  in  very  cold  water 
gives  a  poor  tensile  strength  at  the  end  of  seven  days,  hut  if 
mixed  with  and  kept  in  water  between  50deg.  and  60  deg. 
the  result  is  much  better.  UUiinatHij  the  strength  comes  out 
[ibout  the  same,  providing  always  that  frost  is  not  present  in 
either  of  the  waters. 

(eand/)  Whilst  it  is  outside  the  scope  of  this  article  to 
enter  minutely  into  the  question  of  the  best  kinds  of  testing 
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machines,  it  may,  perhaps,  bo  of  some  service  if  the  machines 
to  be  avoided  are  mentioned.     These  are  : — 

1.  Machines  which  economise  space  too  mucli,  and  are 
little  more  tlian  a  beautiful  collection  of  mechanical  tricks. 

2.  Machines  in  which  the  jaws  of  ihe  holdinj^  clips  are  not 
adjustable  so  that  they  can  bo  moved  and  clamped  in  such  a 
way  that  the  briquette  cannot  be  in  torbion  when  subjected 
to  tension. 

3.  Machines  where  it  is  impossible  to  put  the  weight  on 
with  steadily-increasing  increments. 

(g)  In  taking  the  sample  for  testing  do  not  use  tho  top 
layer  of  the  bin,  as  there  is  nearly  always  a  thin  film  which 
weathers  itself  dead.  Cement  when  ready  for  use  is  not 
absolutely  cold. 

(/i)  Do  not  take  a  sample  from  a  new  consignment:  first 
make  up  some  pats  of  it  (say  3-in.  by  A-in.  thick),  spread  them 
on  glass,  and  if  they  do  not  show  any  sign  of  cracking  when 
set,  either  above  or  below  water,  then  the  cement  may  be 
tested  by  the  tensile  method.  An  alternative  and  nioi'e  com- 
plete test  is  to  fill  a  small  gla.ss  chemical  retort  with  fairly 
Uaid  cement,  and  if  in  setting  it  does  not  either  crack  the 
flask  or  shrink  away  from  the  sides  it  is  ready  for  testing. 

•i.  It  seems  to  the  writer  that  the  bare  reassurement  as  to 
having  all  cement  "  shot  "  prior  to  use  is  of  little  value  nnless 
a  maximum  depth  be  fixed  for  the  storage,  and  a  definite 
number  of  times  for  tho  turning,  during  the  probationary 
period.  Unless  this  is  done  the  cement  might  as  well  remain 
bagged  up,  as  much  of  the  subsequent  luirdening  power  of 
the  concrete  and"compo."  will  depend  on  the  way  in  which  the 
cement  has  been  "  weathered  " — that  is,  exposed  thoroughly 
to  tho  action  of  the  air. 

In  recapitulation  of  the  proposed  alterations  to  some  of 
the  present  general  loosely-drawn  specifications  the  writer 
snggests. 

1.  That  tho  fineness  of  cement  bo  increased  so  that  95  per 
cent,  passes  a  ry--,,-,  mesh. 

2.  That  all  cements  shall  have  a  specific  gravity  of  over 
3  instead  of  "  weight  per  bushel.". 

3.  That  the  tensile  strain  be  at  the  rate  of  350  lb.  per  square 
inch  per  week   on  a  section  of  not  less  than  2\  square  inches. 

4.  That,  if  possible,  the  time  for  the  tost  shall  be  extended 
to  fourteen,  twenty-one  or  twenty-eight  days. 

5.  That  the  percentage  of  water  be  fixed  for  the  mixing. 

6.  That  the  pressure  of  anything  harder  than  the  hands  be 
not  accepted  for  packing  into  moulds. 

7.  That  no  cement  shall  be  stored  to  a  greater  depth  than 
1  ft.  6  in.,  and  shall  be  turned  over  at  least  once  a  week. 

The  wTiter  thinks  that  if  the  above  precautions  are  taken 
in  drawing  the  specification,  and  the  directions  given  as  to 
mixing  followed  as  closely  as  possible,  the  work  will  last 
almost  for  any  time,  unless  it  is  placed  in  a  position  of  an 
especially  trying  natm-o,  where  there  must  be  still  a  little 
more  cai'e  exercised. 


SHEFFIELD  SEWERS. 


THE  QUESTION  OF  VENTILAlION. 
Mr.  C.  F.  Wike,  the  city  snrveyor  of  Shefiiold,  recently 
submitted  a  long  report  on  the  ventilation  of  the  city  sewers. 
He  says  :  The  ventilation  of  the  Shefiield  sewers  cannot  at 
present  be  considered  at  all  satisfactory.  In  the  first  place, 
most  of  the  sewers  laid  thirty  or  forty  years  ago,  or  even 
within  the  last  fifteen  or  twenty  years,  are  of  very  bad  con- 
struction. Many  of  them  were  only  intended  for  the  recep- 
tion of  rain  water  or  surface  drainage,  and  few  house  drains 
were  connected  to  them.  They  were  often  built  of  rubble  or 
cut  out  of  the  natural  rock,  and  sometimes  when  the  invert 
was  in  clay  no  bottom  was  constructed  at  all.  Where  pipes 
were  used  they  were  generally  of  inferior  quality  or  laid 
resting  ou  their  sockets,  and  the  consequence  was  that  the 
weight  of  earth  above  crushed  them,  causing  stoppage  and 
interference  with  the  circulation.  Several  of  these  defective 
sewers  have  from  time  to  time  been  visited  by  a  committee, 
one  of  the  most  recent  cases  being  that  of  Manners-street, 
where  the  sewer  has  only  been  laid  about  nine  years,  and  has 
now  to  be  reconstructed.  The  old  sewers,  too,  are  often 
found  to  have  sags  or  dips  in  them,  and  very  little  attention 
seems  to  have  been  paid  either  to  line  or  level.  The  result 
is  that  the  solids  arc  arrested  and  deposits  formed,  causing 
the  sewers  to  smell  badly.  As  only  few  house  drains  were 
connected  to  the  sewers,  the  ijuostion  of  ventilation  seems  to 
have  been  regarded  as  scarcely  worth  consideration, and  cheap- 
ness has  been  a  considerable  object.  Now,  however,  no  new 
privy  is  allowed,  and  the  old  ones  aic  also  being  converted 
into  water-closets.  House  drainage  generally  has  greatly  de- 
veloped, and  the  evil  caused  by  lack  of  ventilation  is  much 
increased.  Tho  nunihcr  of  manholes  and  lampholes  provided 
is  altogether  inadc(|uatc,  both  for  inspection  and  ventilation, 
and  many  of  the  sewers  are  shortened  as  much  an  possible, 
terminating  in  dead  ends,  instead  of  being  carried  forward  to 
the  nearest  sewer,  in  order  to  ensure  circulation  of  fresh  air. 
In  these  cases  the  sewer  gas  accumulates,  with  the  result 
that  the  traps  of  closets,  A'C,  in  the  neighbouring  houses  are 
generally  under  pressure.  Tho  danger  from  these  "dead 
ends"  is  much  accontuatod  in  a  hilly  town  like  SheflieKI. 
whore  there  are  many  summits,  at  which  the  pressure  is 
naturally   the  greatest.     Tho  sciucity  of  manholes,  Ac,  also 


makes  tho  sewers  much  more  difficult  of  access,  and  cleansing 
is  rendered  very  expensive,  in  some  cases,  indeed,  almost  im- 
possible. The  difficulty  with  regard  to  ventilation  is  also  in- 
creased by  the  amonnl  of  steam  turned  into  the  sewers  by 
manufacturers.  This  has  a  ifreat  effect  on  the  suate  of  tho 
atmosphere  in  the  sowers,  and  iu  some  c^'uics  makes  them  un- 
safe for  the  workmen  to  enter.  Although  this  may  effect 
some  improvement,  many  of  the  sewers  arc  so  bad  that  the 
nuisance  can  only  be  removed  by  little  short  of  reconstruc- 
tion, and  as  there  are  many  miles  of  such  sowers  in  Sheffield, 
tho  expense  of  renewing  them  would  bo  very  great. 

NEW    SLWKRS. 

In  the  case  of  new  sowers,  which  should  be  and  gcucruily 
now  aro  self-cleansing,  tho  provision  of  sufficient  ventilators 
and  a  through  ventilation  is  probably  sufficient  to  prevent 
danger  caused  by  tho  concentration  and  pressure  of  sower 
gas.  In  old  sewers  no  doubt  there  may  be  some  odour  from 
the  ventilators,  but  I  think  it  will  be  agreed  that  it  is  better 
to  have  this  in  the  street,  where  there  is  plenty  of  fresh  air  to 
dilute  it,  than  to  have  a  pressure  of  gas  in  the  sewer,  which 
would  probably  find  its  way  through  tho  traps  of  closet.n, 
sinks,  &c.,  into  the  hou.sos.  This  method  of  ventilation 
possesses  simplicity,  which  should  be  the  great  feature  of  any 
system,  and  seems  to  be  generally  ajiproved.  After  de- 
scribing several  other  systems  of  ventilation,  including  venti- 
lating shafts  connected  to  large  chimneys,  small  shafts 
attached  to  the  sides  of  houses,  patent  gas  column  destruc- 
tors, ami  special  shafts  and  furnaces  for  extraction  of  the  gas, 
though  useful  as  auxiliaries  to  the  0|«jn  ventilators,  Mr. 
Wike  concludes  that  these  systems  would  none  of  them  bo 
satisfactory  in  themselves.  "  After  carefully  considering  tho 
matter,"  says  Mr.  Wike,  "  I  am  still  of  opinion  that  it  is  ad- 
visable in  all  cases  of  new  sewers  to  continno  tho  present 
system  of  open  ventilators,  which  is  the  simplest  and  probably 
the  most  eflicient.  In  cases  of  existing  sewers  without  suffi. 
cient  ventilation, additional  manholes,  Ac,  should  be  prorided 
as  far  as  practicable,  and  where  there  aro  dead  ends  they 
should  be  done  awiiy  with,  if  possible,  connections  being  mjido 
from  them  to  other  sewers  for  purposes  of  circulation.  Where 
dead  ends  are  unavoidable,  upright  shafts  or  other  special 
jjrovision  should  be  made  for  relieving  the  pressure  of  sewer 
gas.  I  would  suggest  that  a  circular  letter  be  addressed  to 
the  owners  of  large  chimneys  asking  their  permission  to 
attach  ventilating  shafts,  and  that,  if  possible,  arrangements 
be  made  with  the  owners  of  public  buildings  to  attach  (j-in. 
pipe  ventilating  shafts  in  such  a  position  that  they  will  not 
interfere  with  the  appearance  of  the  building.  Another  point 
that  requires  attention  is  the  question  of  the  admission  of 
steam  to  sewers.  Investigations  into  this  matter  have  been 
g.)ing  on  for  some  time  and  are  still  being  continued.  I  sug- 
gest that  the  committee  should  take  some  definite  measures 
to  stop  the  admission,  which  is  at  present  very  extensive. 
The  steam  has  the  effect  of  rarifying  the  air,  and  it  renders 
the  smells  emanating  from  manholes  and  other  ventilators 
much  more  objectionable  than  would  otherwise  be  the  case." 


TREETON  ELECTRIC  LIGHTING. 

The  flourishing  colliery  village  of  Treeton,  which  is 
situated  on  the  banks  of  the  Rotlier,  haa  for  some  time 
past  been  illuminated  by  electricity,  the  parish  council 
thus  earning  for  itself  the  reputation  of  being  the  first  in 
the  country  to  adopt  the  new  light.  It  is  a  coincidence  worth 
mentioning,  says  a  Sheffield  journal,  that  Treeton  (■ixty  years 
ago  played  a  prominent  part  in  the  invention  of  the  electric 
telegraph.  Mr.  Cook,  afterwards  associated  with  Prof. 
Wheatstone,  lived  in  a  house  in  the  village,  which  is  still 
pointed  out  to  interested  visitors,  and  in  it  the  first  hnes  for 
experimental  purposes  were  stretched  from  room  to  room. 
This  circumstance  was  mentioned  at  a  dinner,  given  in  the 
national  school  recently,  in  celebration  of  the  introduction  of 
the  electric  light,  when  there  were  present,  among  others, 
Mr.  John  Dewhurst,  the  contractor  for  the  work  ;  Mr.  W.  H. 
Barnell,  engineer  to  the  council ;  and  Messrs.  Bradbury  and 
B.  Godfrey,  of  the  Rotherham  District  Council.  In  the  coarse 
of  the  proceedings  it  transpired  that  the  total  cost  of  thrt  in- 
stallation was  £650.  Tho  plant  consists  of  one  Brush  series 
dynamo  capable  of  running  twenty-six  2,000  candle-power 
Cromplon-Pochin  arc  lamps  in  series,  and  the  cable- -highly- 
iusulaled  copper  wires — is  carried  by  leather  slings  from  a 
wire  of  galvanised  iron,  supported  on  creosoted  poles  20ft. 
above  the  ground.  The  power  is  obtained  from  the  mechanics' 
shop  at  the  colliery. 


Tho  Finance   Committee   of   the   Sydney    ( X.S.W.)    City 

t^ouncil,  at  a  mooting  held  recently,  had  under  O'lisideral ion 
the  proposed  appointment  of  the  city  aivhitccl,  Mr.  li.  M'Kae, 
as  principal  assistant  (iovornment  architect.  A  member  con- 
sidered Mr.  M'Uae  too  valuable  a  man  to  part  with.  If  the 
Government,  he  said,  thought  it  worth  their  while  to  offer 
him  £700  per  annum,  the  council  should  also  consider  it 
worth  their  while  to  give  him  that  salary.  The  idea  met 
with  support,  and  it  was  moved  that  it  should  be  can  led  into 
practical  effect.  Ou  a  show  of  hands  being  asked  for  the 
ri'solution  was  carried,  and  it  was  decided  to  tx'couimcud  the 
council  to  adopt  it. 
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Comparative  Reports  of  General  Practice. 

XIX.— TRAMWAY  TRACTION  :  BRADFORD  REPORT. 


Oq  June  20(3  Bradford  Corporation  appointed  a  deputation 
to  consider  the  subject  of  tramway  traotioo  in  connection 
with  the  proposed  tramways  to  Great  Horton  and  Bolton. 
The  members  of  the  deputation  were  Alderman  Cowgill, 
chairman  of  the  Tramwaj-s  Committee ;  Councillor  Barker, 
deputy  chairman;  Alderman  Priestley;  Councillors  Land  and 
Cowson ;  and  Mr.  J.  H.  Co.\-,  city  surveyor.  The  result  of 
their  investigations  was  a  concise  statement,  the  substance 
of  which  we  give  bel')w. 

EXISTING  TRAMWAYS  AND  NEW  POWERS. 

Existing  Tramways. — The  Bradford  Corporation  tramways 
are  21^  miles  in  length,  calculated  as  single  line.  The  first 
section,  Manningham-lane,  was  opened  31st  January,  1882, 
and  the  last  section,  in  Waketield-road,  on  the  31st  July,  1893. 

Leases. — All  the  existing  lines,  with  the  exception  of  the 
Manchester-road  tramway,  are  leased  to  the  Bradford  Tram- 
way and  Omnibus  Company  at  a  rental  of  £300  per  mile  of 
single  track  per  annum.  The  Manchoster-i-oad  section,  com- 
prising 3a-  miles  o£  single  line,  was  constructed  in  188i,  and 
was  leased  to  the  Bradford  and  Shelf  Tramway  Company, 
the  lease  being  made  to  expire  at  the  same  date  as  the  other 
lines— in  February,  1903.  The  rental  paid  in  this  case  is 
£400  per  mile  of  single  line.  The  corporation  maintain  the 
tramways  in  both  cases.  At  present  all  the  lines  are  worked 
by  steam  haulage,  but  horse  traction  is  also  used  on  the  Man- 
niugham  section. 

New  Powers. — During  the  past  session  of  Parliament  the 
corporation  obtained  powers  to  construct  new  tramways  on 
two  additional  routes  :  1,  Great  Horton,  length,  calculated  as 
single  line,  6  miles  584  yards  ;  2,  Bolcon,  length,  calculated  as 
single  line,  2  miles  1,164  yards.  The  Bradford  Tramways 
and  Improvement  Act,  1897,  gives  the  corporation  power  to 
make  the  new  lines  and  equip  them  for  electric  traction,  and 
also  to  work  them  if  the}-  should  deem  it  desirable  to  do  so. 

TRAMWAY    TKACTIOX. 

The  system  of  traction  at  present  in  use  on  the  Bradford 
Corporation  tramways  has  long  been  considered  unsatisfac- 
tory both  by  the  corporation  and  the  public,  and  the  serious 
expense  of  maintaining  the  permanent  way  necessitated  by 
the  nse  of  very  heavy  engines  and  cars  has  caused  the  cor- 
poration to  look  around  for  soma  other  means  of  traction 
more  up-to-date  and  more  suitable  for  the  especial  require- 
ments of  the  city.  The  deputation  have  carefully  considered 
the  elaborate  reports  on  the  subject  issued  by  the  munici- 
palities of  Glasgow,  Sheffield,  Bristol  and  other  cities,  and 
they  have  also  visited  Prescot,  Brixton,  Leeds,  Birmingham 
and  Bristol,  to  inspect  the  latest  developments  in  the  several 
methods  of  tramway  traction.  It  is  unnecessary  to  refer  to 
some  of  the  older  systems  of  haulage,  such  as  horses,  steam 
and  compressed  air,  all  of  which  are  now  considered  behind 
the  times,  nor  is  it  necessary  to  dwell  on  the  merits  and 
demerits  of  gas,  oil,  and  the  several  closed  conduit  or  magnetic 
systems,  which  have  not  proceeded  much  beyond  the  experi- 
mental stage.  The  attention  of  the  deputation  has  been 
almost  exclusively  centred  on  :  1 ,  Cable  traction  ;  2,  electric 
traction — (a)  overhead  trolley  system,  (b)  open  conduit  or 
underground  system,  and  (c)  accumulator  system. 

CABLE  TRAMWAYS. 

Briefly  described,  the  cable  system  consists  of  the  employ- 
ment of  a  constantly-moving  endless  wire  rope,  carried  within 
a  continuoas  tube  or  conduit,  of  either  concrete,  brick  or  iron, 
constructed  below  the  surface  of  the  street  between  the  tram 
rails.  The  cable  maintains  its  proper  position  by  passing  over 
small  pulleys  fixed  within  this  conduit  at  intervals  of  about, 
40  ft.,  and  it  receives  its  requisite  motion  from  a  stationarj- 
cogine,  which  may  be  situated  at  either  termiims  of  the  line 
or  at  some  suitable  intermediate  position,  the  power  beiug 
transmitted  from  the  engine  to  the  cable  by  means  of  a  large 
driving  drum.  Midway  between  the  tram  rails  at  the  road 
level  is  a  narrow  longitudinal  slot,  communicating  with  the 
continuous  underground  tube,  to  allow  the  passage  of  the 
cable  gripping  appliances  which  are  attached  to  each  car. 
The  grippers  are  worked  by  the  driver  by  means  of  levers 
from  either  end  of  the  car.  The  speed  at  which  the  cable 
travels  is  limited  in  Birmingham  to  7  miles  an  hour,  but  in 
the  district  beyond  the  Birmingham  city  boundary  a  second 
cable  moves  at  the  rate  of  9  miles  per  hour.  By  gradually 
closing  the  gripper  on  thg  cable  the  car  is  drawn  forward 
without  jerk,  until  it  ti-avcls  al  the  same  spoud  as  the  cable  ; 
and  in  order  to  stop  tho  gripper  is  opened  and  the  brakes 
iipplicd  to  the  car  wheels. 

BRIXTON   AND    STREATllAM   CABLE   TRAMWAY. 

This  tramway,  constructed  in  1892,  runs  through  a  thickly- 
populated  residential  district  which  is  able  to  maintain  a  two- 
minutes  service.  The  route,  which  is  3J  miles  in  length,  is  a 
fairly  wide  and  straight  one,  the  quickest  gradient  being  1  iu 
20,  but  the  route  generally  is  on  a  slight  inclination. 

Power  Statioji. — The  power  station  is  at  Tolford-avonue, 
Stroatham,  from  which  two  cables  are  worked,  one  30,000  ft. 
in  length  fur  the  lower  or  IJrixton  ])art  of  the  route,  and  the 
oilier  10,000  ft.  iu  length  for  the  u|iper  or  StrciUliaiii  porliou. 

ila((s.— Steel  girder  rails  weighing  9o  lb.  per  yard  have  been 


adopted,  and  they  are  laid  on  a  bed  of  concrete  6  in.  thick 
The  tracks  are  laid  with  wood  pavement. 

Conduit. — Tlie  conduit  under  the  centre  of  the  track  in 
which  the  cable  rnns  is  19  in.  deep  and  9  in.  wide.  It  is 
formed  of  cement  concrete,  and  cast-iron  frames  or  yokes  are 
placed  at  intervals  of  3  ft.  7  in.,  to  which  the  slot  rails  in  the 
centre  o'^  the  track  are  bolted.  The  slot  is  |  in,  wide.  Tie 
rods  connect  the  vokes  with  the  girder  rails.  Drains  are  laid 
at  intervals  to  connect  the  conduit  with  the  street  sewer.  To 
admit  of  access  for  oiling  and  repairs,  hatches  covered  with 
wood  blocks  let  into  an  iron  cover  are  placed  at  each  pulley. 

Pulleijs. — The  pulleys  which  support  the  cable  iu  the  under- 
ground conduit  are  14  in.  in  diameter,  and  are  placed  50  ft. 
apart.     The  cable  weighs  1  ton  per  1,000  ft. 

Cables. — The  last  cable  was  worn  out  in  nineteen  months, 
but  the  previous  one  lasted  for  two  years  and  four  months. 
The  line  has  been  in  operation  about  four  and  a  half  years,  and 
has  proved  very  successful.  The  cost  of  a  cable  tramway  is 
said  to  bo  about  £11,000  per  mile  of  single  track. 

CITY    OF    BIRMINGHAM    TRAMWAYS. 

The  Birmingham  cable  tramway  was  described  in  detail  in 
the  city  surveyor's  report  to  the  council  dated  October,  1890, 
and  as  it  is  very  similar  to  the  Brixton  line,  it  is  unnecessary 
to  desci'iboit  in  detail  here.  The  line  is  working  very  success- 
fully. Four  methods  of  tramway  traction  are  in  use  at 
Birmingham — cable,  steam,  horse,  electricity-accumulators. 
The  cable  tramway  in  Birmingham  belonged  until  recently 
to  the  Central  Tramway  Company,  but  a  short  time  ago  the 
leases  of  all  their  lines  were,  with  the  consent  of  the  corpora- 
tion, transferred  to  a  Canadian  syndicate,  now  known  as  the 
City  of  Birmingham  Tramway  Company.  This  company 
was  ])repared  to  convert  all  their  steam  lines  into  electric 
tramways  if  the  corporation  would  allow  the  use  of  over- 
head condnctors;  the  corporation,  however,  objected  to  that 
system,  but  expressed  their  willingness  to  allow  electric 
traction,  providing  the  conductors  were  placed  uodergroand 
on  the  open  conduit  system.  This  the  company  declined  to 
do,  mainly  on  account  of  the  expense,  and  consequently  the 
steam  engines  are  still  in  use.  One  section  of  the  City  of 
Birmingham  tramways  is  worked  by  horses. 

Electric  Traction  hy  Accuvutlators. — The  Bristol-i'oad  tram- 
way, from  Birmingham  to  Bournbrook,  is  still  being  worked 
by  electric  accumulators.  This  tramway  has  been  in  opera- 
tion nearly  eight  years,  but  it  has  not  proved  satisfactory. 
Although  the  line  is  nearly  a  level  one,  and  the  receipts  per 
car  mile  amount  to  lojd.,  the  expenses  per  car  mile  are  18Jd. 
The  line  is  nearly  3  miles  long,  laid  to  a  gauge  of  3  ft.,  the 
steepest  gradients  being  1  in  27  and  1  in  30.  The  track  is 
paved  with  wood  for  the  greater  portion  of  the  distance. 
Each  CLir  is  lighted  by  electricity,  has  accommodation  for  fifty 
passengers,  twenty-four  in  and  twenty-six  out,  and  weighs 
nearly  9  tons,  the  excessive  weight  being  mainly  due  to  the 
accumulators,  which  are  placed  under  the  seats  from  the  out- 
side. The  acids  stored  in  the  accumulators  under  the  seats 
have  a  very  injurious  effect  on  the  iron  and  woodwork  of  the 
cars,  and  complaints  are  occasionally  made  by  passengers  of 
the  damage  done  to  wearing  apparel,  and  also  as  to  annoy- 
ance from  the  fumes.  The  accumulators  are  charged  at  the 
Bournbrook  depot  several  times  daily,  and  one  charge  will 
give  an  average  run  of  about  12  miles.  The  electricity  is 
conducted  from  the  accumulators  under  the  seats  to  the  motor, 
which  is  placed  under  the  car  between  the  wheels,  causing  it 
to  rotate  on  an  axle,  from  wliich  the  motion  is  transmitted  to 
the  wheels  of  the  car.  The  motors  are  constructed  to  work 
at  12  horse-power,  and  the  car  can  be  driven  from  either  end. 
The  current  is  shut  off  when  descending  gradients.  The 
depot,  machinery,  cars,  and  all  complete,  exclusive  of  per- 
manent way,  cost  nearly  £30,000.  The  service  is  every 
fifteen  minutes,  but  as  there  is  a  loss  on  every  car  mile  run 
it  is  not  likely  that  the  companj'  will  increase  it. 

Far  the  information  inspecting  the  Birmingham  tramways 
and  tramway  traction  generally  the  deputation  are  much  in- 
debted to  Sir.  Granville  C.  Cuuingham,  the  engineer  and 
managing  director,  and  also  to  Mr.  Warren,  the  secretary. 

ELECTRIC  TRACTION— OVKRHEAD  OR  TROLLEY 

SY8TEJI. 
This  method  of  traction,  which  has  coma  into  eucli  wide 
use  in  the  United  States  and  Canada,  and  is  now  spreading 
rapidly  on  the  Continent,  is  known  as  the  trolley  system.  In 
this  case  the  electricity  from  tho  power  station  ii  convoyed 
along  the  wire  conductors  which  arc  suspendcil  above  the 
tramway  tracks.  These  trolley  wires  run  overhead,  about 
20  ft.  from  the  ground,  along  the  whole  length  of  the  tram- 
way. They  may  be  suspended  either  from  cross  wires 
attached  to  houses  or  to  poles  erected  at  intervals  on  each 
side  of  the  streat,  or  directly  from  poles  with  brackets  pro- 
jecting from  12  ft.  to  15  ft.  over  the  tracks.  In  the  latter 
case  the  conductors  need  not  be  placed  directly  over  each 
track,  as  the  radial  trolley  poles,  which  extend  a  considerable 
distance,  are  made  to  move  in  a  circle.  The  trolley  pole  is 
attached  to  the  roof  of  the  car,  and  extends  backwards  and 
upwards  to  the  conductor,  where  il  terniiuates  iu  a  trolley  or 
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deeply-grooved  wheel,  which  runs  along  tho  underside  of  tho 
wire.  Strong  springs  at  the  base  of  tliu  jjole  cause  the  trolley 
to  press  (irmly  up  against  the  wire.  The  current  passes  down 
the  polo  to  the  two  electric  niotora,  which  are  geared  ono  to 
each  axle  under  the  car. 

By  means  of  a  controlling  dovicethe  current  can  be  switched 
on  or  off,  and  while  the  car  is  running  a  continuous  supply  of 
electricity  passes  from  tho  wire  down  tho  trolley  pole,  along 
tho  car  wiring,  through  tho  motors,  causing  them  to  rotate 
rapidly,  and  tlien  from  the  wheels  to  tho  rails,  which,  along 
with  auxiliary  conductors,  form  the  return  i>art  of  the  circuit 
to  tho  power  station.  Heavy  feeder  cables  laid  underground 
along  the  route  feed  at  intervals  into  tho  overhead  conductor, 
and  tho  joints  of  tho  rails  are  bonded  with  copper  wire  to 
secure  oontinaoua  return. 

BRISTOI. 

The  city  of  Bristol,  before  the  recent  extension  of  its 
boundaries,  had  an  estimated  population  of  230,CXX).  The 
extended  area  of  tho  city  will  add  about  100,000  to  the  popu- 
lation. The  Bristol  tramways  belong  to  and  are  worked  by 
the  Imperial  'I'ramw.'iy  Company,  wlio  also  work  the  Dublin, 
Kingstown  and  Dalkoy  lino  by  electric  traction.  The  total 
mileage  is  IGl,  of  which  JJi  miles  are  now  worked  by  electric 
traction  with  overhead  conductor.  The  Kingswood  section 
was  openeil  in  September,  1.S1I.5,  and  the  Eastvillo  section  in 
February  of  this  year;  an  extension  of  the  latter  is  now  in 
progress.  Both  routes  have  their  terminus  in  Old  Market- 
street,  which  is  very  wide.  Here  and  at  two  or  three  other 
places  where  the  thoroughfare  is  over  20  yards  in  width  i>olep, 
with  double  bracket  arms  fiu-  supporting  the  trolley  wires, 
have  been  placed  at  intervals  of  -l-O  yards,  in  the  centre 
between  the  tracks,  and  every  alternat(>  ]>o!o  is  utilised  for 
lighting  the  thoroughfare  by  an  electric  arc  lamp.  Certain 
portions  of  the  route  are  too  narrow  for  double  line,  and  there- 
fore single  line  with  i>assing  places  are  used,  but  wherever 
double  line  is  pr.acticablo  it  is  preferred. 

Intcrhiring  Lines. —  In  some  of  tno  narrower  places  the 
double  lines  are  interlaced,  so  as  to  avoid  tho  use  of  points  and 
yet  give  the  statutory  width  required  by  tho  Board  of  Trade 
between  the  kerb  and  tho  outer  train  rail. 

Poles. — For  the  greater  portion  of  the  route  the  overhead 
conductor  is  supported  on  neatly-designed  steel  poles  with 
ornamental  single  bracket  arms  projecting  over  the  track. 
These  are  geneially  placed  on  one  siile  of  the  street  within  the 
line  of  kerb,  but  in  certain  cases  where  there  are  no  buildings 
and  little  or  no  causeway  they  are  placed  against  the  fence 
wall  along  tho  road  sitle.  The  tramway  extension  on  the 
Eastville  section  is  nearly  completed  and  will  shortly  be  opened 
for  traihc. 

Span  Wires. — On  this  portion  of  tho  system  steel  poles  have 
been  placed  on  each  side  of  the  road,  an<l  sjjan  wires  have 
been  hxed  across  to  support  the  overhead  conductor.  This 
method  of  fixing  the  overhead  wires  is  not  so  sightly  as  that 
with  single  poles  and  bracket  arms,  but  it  is  claimed  that  the 
trolley  wire,  when  supported  by  span  wires,  is  much  more 
tloiiblo  and  preferable  for  working  than  when  rigidly  held  by 
the  bracket  arms.  So  far  as  apjiearance  goes  the  single  poles 
%vitli  brackets  are  decidedly  preferable  to  the  double  line  of 
poles  ami  cross  wires.  .Vll hough  certain  jmrlions  of  tho  route 
are  laid  with  single  track  and  passing  places,  tho  trolley  wires 
are  double  throughout. 

Permanent  Wny. — The  rails  are  of  steel,  girder  pattern, 
weighing  9i!  lb.  per  yard,  and  the  joints  are  all  double  b(«uled 
for  the  return  current.  The  track,  as  a  rule,  is  paved  with 
granite  setts,  but  certain  portions  near  the  centre  of  tho  city 
are  laid  with  wood  paving. 

Gradients. — The  grailients  on  the  Kingswooil  route  are 
somewhat  severe,  1  in  15  being  the  heaviest.  The  total  rise 
im  tho  whole  route  is  325  ft.  in  a  distance  of  3  miles,  yet  tho 
motor  car  with  trailer  attached  can  mount  the  gradients  or 
stop  and  start  again  at  any  jioint  with  the  greatest  ease. 

Curs. — Tho  cars  are  sixteen  in  number  at  present,  bat  six 
additional  cars  are  to  be  provided  for  the  new  extension.  They 
weigh  5.V  tons  each  when  empty,  and  j)rovide  accommodation 
for  forty-throe  p.assengers — sixteen  inside  antl  twenty-live  out, 
"  garden  seats."  Each  car  is  provideil  witli  two  25  horse- 
power motors  with  single  reduction  gear,  one  on  each  axle. 
The  weight  per  motor  is  1!)  cwt.  The  driver  h.is  tho  car 
thurougldy  under  control  and  can  regulate  the  speed  to  the 
great (!st  nicely.  In  case  of  emergency,  such  as  the  hand  brako 
failing  to  act,  the  driver,  by  using  the  reversing  switch,  can 
bring  the  car  to  rest  in  a  few  yjvrds.  Tho  electric  current 
is  shut  off  when  descending  gradients. 

Trolley  Pole. — The  trolley  polo  is  of  the  radial  pattern,  and 
works  from  the  top  of  a  pillar  Oft.  6  in.  high,  which  is  tixod 
on  the  top  of  the  car,  and  it  is  made  to  swing  round  in  any 
direction,  and  even  work  at  a  right  angle  with  tho  car  with- 
out interfering  in  any  way  with  the  convenience  of  the  pas- 
sengers. This  arrangement  of  trolley  does  away  with  tho 
necessity  of  the  overhead  conductors  being  immediately  over 
the  centre  of  the  track  and  shortens  tho  bracket  arms  con- 
siderably. 

TAijliting. — Each  car  is  lit  by  electricity,  four  lam])s  being 
supplied  from  storage  batteries  and  five  lamps  in  series  from 
the  trolley  wire. 

Service. — The  service  on  tho  electric  line  is  at  intervals  of 
six  and  twelve  minutes,  except  on  Saturday,  when  it  is  every 
our  and  a  half  and  uino  minutes. 


Speed. — The  speed  is  limited  to  8  miles  per  hour  by  the 
Board  of  Trade  regulations. 

Fores. — The  electric  line  is  divided  into  three  Id.  5tafi;cB, 
and  tho  ch.arge  from  end  to  end  is  3d.  Workmen's  cars  are, 
however,  run  at  certain  hours,  when  tho  fare  is  Id.  for  any 
distance. 

Stopping  Places. — These  arc  provided  at  certain  points,  and 
are  indicated  by  a  number  of  rings  painted  round  tho  poles. 
This  custom  is  adopted  throughout  tiermany,  where  it  has 
become  very  popular,  as  it  tends  to  save  time  and  electrical 
energy. 

PoiCfr  Station. — Tho  power  station  at  St.  George,  on  tho 
Kiugswood  line,  has  engines  of  .505  horse-power,  but  new 
plant  of  an  improved  kind  is  now  being  erected,  which  will 
give  920  horse-power.  It  is  stated  that  the  cost  per  car  mile 
run,  with  a  seven  and  a  half  minutes  service,  is  5  ^d,  as  against 
9id.  with  horses. 

Cost. — Tho  total  cost  of  the  installation,  inclading  conversion 
of  lines,  overhead  work,  power  station  and  cars,  was  about 
i.'5,000.  The  work  has  been  carried  out  by  the  British  Thom- 
son-Houston Company. 

The  introduction  of  electric  traction  into  Bristol  ap|>car4 
to  have  been  very  successful.  Plans  fur  over  2,000  houses 
have  been  passed  since  tho  opening  of  the  lino  two  years  ago. 
The  company  intended  to  promote  a  Bill  empowering  them  to 
make  large  extensions,  but  could  not  come  to  terms  with  the 
corporation,  who  stipulated  that  they  should  supply  the  elec- 
trical energy  themselves,  whilst  tho  company  wished  to  have 
their  own  generating  station,  as  at  present.  As  the  corpora- 
tion refused  their  sanction  to  the  proposed  extension  anless 
this  point  were  conceded,  the  company  decided  to  abandon 
the  Bill.  The  question  of  acquiring  tho  tramways  undertaking 
is  now  under  consideration  by  the  corporation.  The  lease  to 
the  tramways  company  was  for  twenty-one  years,  of  which 
seventeen  years  have  still  tj  run.J 

LF.KDS    CITY    TR.\MWATS.* 

On  the  24th  of  August  last  the  Tramways  Committee  visited 
Leeds  for  the  purpose  of  inspecting  the  new  tramway  from 
Kirkstall  to  Koundhay  nov  being  worked  by  eleolric  traction. 
The  committee  were  received  by  Mr.  Councillor  llannam.tho 
chairman  of  tho  Leeds  Tramway  Committee,  Dr.  Hopkinson, 
the  consulting  electrician,  and  Mr.  Wharam,  the  manager, 
each  of  whom  afforded  much  information  to  the  deputa- 
tion as  to  the  construction,  equipment  and  working  of  the 
now  lines.  The  portion  of  tho  Leeds  tramways  now  being 
workeil  on  the  overhead  electric  system  is  about  7  miles  in 
length,  double  track,  extending  from  Kirkstall  .\bbey  to  Round- 
hay  Park  by  way  of  Kirkstall. roail,  \Vellington-street,  Boar- 
lane,  Briggate,  Xorth-street  and  Koundhay-road. 

Pails. — The  tramway  is  laid  with  girder  rails  weighing 
100  lb.  per  yard. 

Bondintj. — As  the  return  current  is  conducted  by  means  of 
the  rails,  the  joints  are  bonded  together  by  means  of  a  cojiper 
rod  having  thimble. shaped  terminals ;  holes  are  punched 
at  the  end  of  each  rail,  the  terminal  of  the  copper  rod  is 
inserted  ;ind  made  tight  by  means  of  a  steel  pin  which  is 
placed  in  the  centre  of  the  thimble  and  driven  homo  so  as  to 
expand  the  end  of  the  copper  rod  and  bring  it  into  close  coh- 
tact  with  the  steel  rail. 

Pole  and  Bracliels. — From  Kirkstall  to  the  Midland  station, 
also  in  North-street  and  Koundhaj-road,  polos  arc  erected 
along  the  sides  of  the  causeway  for  the  jiurpose  of  carrying 
!  the  overhead  electricconductor,  but  in  Boar-lane  and  Briggate 
poles  with  dottble  brackets  are  fixed  on  the  carriageway  in 
the  interspace  between'  the  double  lines  of  tramway.  Tho 
poles  are  31  ft.  long,  and  are  made  in  two  sections  and  fixed 
40  yards  apart. 

Feeders. — For  tlio  purpose  of  conveying  the  electric  carrent 
from  tho  generating  station  five  copper  feeders  are  nscd, 
which  are  laid  under  the  carriageway  parallel  to  tho  tram- 
ways in  Donlton's  earthenware  conduits.  From  one  or  tho 
other  of  these  feeders  the  current  is  sujiplied  to  the  overhead 
wire  or  conductor  at  intervals  of  half  a  mile,  so  that  each 
half-mile  section  is  electrically  complete  in  itself. 

Cars. — Tho  cars  are  20  ft.  long,  7  ft.  wide,  and  G  ft.  0  in.  high, 
and  will  carry  twenty-two  ])a8sengers  inside  and  twcniy-nino 
outside.  Two  motors  of  30  horse-powor  each  uro  attached, 
one  to  eich  wheel  axle.  The  cars  weigh  about  7  tone,  and 
are  lighted  throughout  by  electricity.  At  present  seven  cars 
are  running  a  twenty  minutes  service,  but  it  is  intended  to 
increase  tho  frequency  as  soon  as  additional  cars  can  bo 
obtained. 

Power  Station. — Tho  ]>ower  station  is  Fitunte  near  Crown 
Point-road.  There  aro  two  mild  steel  Lancashire  boilers, 
30  ft.  long  and  8  ft.  diameter,  with  mechanical  stokers,  and 
these  boilers  generate  steam  for  driving  two  pairs  of  horizon- 
tal coinjiound  condensing  engines  of  -WO  horse-power  each, 
which  by  moans  of  rojies  actuate  the  dynamos,  ono  of  which 
produces  a  current  of  2.50  amperes  530  volts  when  running  at 
450  revolutions  per  minute. 

Cu)i(r(ic(oi,<.— Engines :  Messrs.  John  Fowler  A  Co.,  of 
Leeds ;  boilers:  Messrs.  Clayton,  Sou  &  Co.,  of  Leeds;  cars, 
motors  nnddynnmos:  Messrs.  Greenwood  &  Ualloy,  of  Leeds, 
and  Messrs.  Milncs,  of  Ilirkonhead;  ]H>le8  anil  brackets: 
Messrs.  James  Russell  A  Sous,  of  Wednesbury  and  Leeds  ; 
conductors  and  bonding ;  Messrs.  Laing,  Wharton  A  Down, 
of  London;  underground  earlhonwuro  conduits:  Messrs. 
Glover  &■  Co.,  of  Manchester. 

•  Sn  Tni  iiviirixOK,  Norombcr  6, 1IW7. 
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SIMPLEX  SYSTEM. 

On  the  16th  of  March  last  upwards  of  tliirty  membera  of 
the  corporation  proceeded  to  Preseot,  near  Liverpool,  to  in- 
gpect  the  Simijlex  Conduit  Electric  Tramway,  a  quarter  of  a 
mile  of  which  had  been  laid  on  land  adjoining  the  works  of 
the  British  Insulated  Wire  Company's  premises. 

Conduit. — The  conduit  in  the  simplex  system  is  not  laid 
under  the  centre  of  the  trach,  as  at  Blackpool,  but  under  one 
rail.  It  is  formed  of  concrete,  with  cast-iron  yokes  or  frames 
placed  at  intervals  of  4  ft.  apart,  except  at  the  ends  of  rails, 
where  a  pair  are  placed  18  in.  apart. 

Slot. — The  slot,  f  in.  wide,  is  formed  by  two  rails  being 
placed  very  near  together,  the  traction  rail  weighing  50  lb. 
per  yard  and  the  inner  rail  43  lb.  per  yard.  These  rails  are 
supported  by  and  secured  to  the  yokes  every  4  ft.  apart. 
Below  the  rails  the  internal  dimensions  of  the  conduit  are 
12  in.  deep  by  7  in.  wide. 

l7isulafors. — On  the  straight  portions  of  the  line  insulators 
with  a  small  curved  bar  attached  are  placed  in  the  conduit, 
at  intervals  of  30  ft.,  at  the  junction  of  every  pair  of  rail  ends. 

Hatchways. — At  these  points  small  hatchways  are  let  into 
the  conduit  between  the  yokes,  which  are  here  18  in.  apart, 
for  gaining  access  to  the  conduit,  insulators,  &c. 

Conductors. — The  conductor,  a  flexible  wire  cable,  rests  on 
the  curved  bars  attached  to  the  insulators,  and  at  intervals 
of  about  a  quarter  of  a  mile  a  box  or  small  chamber  is  pro- 
vided under  the  line  in  which  tension  gear  and  a  lead  weight  of 
about  100  lb.  are  placed  for  keeping  the  cable  stretched. 

Collectors. — Two  rigid  collectors  are  fixed  on  each  car,  the 
bars  of  wliich  pass  through  the  slot  into  the  conduit.  These 
collectors  are  provided  at  the  lower  end  with  a  U-shaped 
contact  shoe  of  brass,  through  which  the  conductor  is  allowed 
to  glide.  As  the  collector  passes  each  insulator  the  conductor 
is  lifted  off  the  supporting  arm,  and  falls  back  thereon  when 
the  car  has  passed.  The  car  and  motors  are  practically  the 
same  as  for  the  trolley  system,  except  that  the  collector  takes 
the  place  of  the  trolley  pole. 

Advantages. —  The  principal  advantages  claimed  are:  1, 
Freedom  from  street  obstruction,  such  as  poles  .and  overhead 
wires  ;  2,  high  ijermanent  insulation  ;  3,  accessibility  of  elec- 
tric fittings  for  repairs  or  renewals;  4,  economy  in  construc- 
tion and  simplicity. 

GENERAL  CONCLUSIONS. 

HORSE    AND    STEA.M    HAULAGK. 

When  the  Bradford  Corporation  tramways  were  constructed 
in  1882  the  only  systems  of  haulage  in  rogue  were  horse  and 
steam.  Both  systems  are  now  being  rapidly  superseded. 
For  Bradford  horse  traction  from  the  first  was  considered 
almost  out  of  the  question,  owing  to  the  hilly  character  of 
the  city,  and  steam,  althougli  it  has  done  some  service,  has 
obtained  a  very  bad  name  for  various  reasons,  such  as  serious 
wear  of  the  track,  emission  of  steam  and  smoke,  nuisance 
from  noise,  dust,  smell  and  droppings  of  water,  grease  and 
cinders  on  the  track. 

ACCUMULATOR    SYSTEM. 

The  deputation  are  of  opinion  that  electric  traction  by 
means  of  accumulators  is  out  of  the  question,  especially  for  a 
hilly  district  like  Bradford,  seeing  that  it  has  proved  such  a 
costly  failure  at  Birmingham  and  Brussels  on  routes  which 
are  comparatively  level. 

CABLE    SYSTEM. 

Advantages. — The  chief  advantages  of  this  system  are :  1, 
The  steepest  gradients  can  easily  b^  climbed ;  2,  fluctuating 
traffic  can  be  dealt  with  promptly,  efficiently  and  economi- 
cally; 3,  freedom  from  smoke,  dirt,  steam  and  smells;  4,  the 
power  exerted  by  cars  on  descending  gradients  is  to  some 
extent  utilised  in  assisting  the  ascending  cars ;  5,  less  de- 
structive to  the  permanent  way ;  6,  the  slippery  condition 
of  the  rails  does  not  affect  tractive  efficiency;  7,  absence  of 
posts  and  wires  from  the  streets. 

jyisadvantages. — The  disadvantages  of  the  cable  system 
are:  l,The  heavy  initial  cost  of  construction  and  equipment; 
2,  great  interference  with  the  streets  and  disturbance  of 
street  traffic  during  construction  ;  3,  occasional  interference 
with  railway  bridges,  gas  and  water  mains,  drains,  telegraph 
and  telephone  wires,  and  cables  for  electric  lighting;  4,  more 
ironwork  exposed  on  the  street  surface,  caused  by  the  slot 
rail  and  the  lids  of  pnlley  boxes  and  manholes;  5,  cable  car 
can  only  travel  in  one  direction,  at  one  speed,  unlike  the 
electric  car,  which  can  be  reversed  or  driven  at  an  increased 
speed,  so  as  to  make  np  for  lost  time ;  6,  the  cable  car  is 
whirled  round  a  street  corner  .it  the  maximum  speed — a  most 
dangerous  practice — whereas  the  electric  car  can  move  round 
slowly  ;  7,  the  groat  weight  of  the  cable  has  to  bo  hauled 
whatever  the  amount  of  tho  traffic  may  be,  and  this  forms  a 
large  proportion— three-fourths— of  the  power  required ;  8, 
any  breakdown  of  the  priticijial  machinery  or  cables  causes  a 
temporary  stoppage  of  tho  entire  system. 

Before  adopting  the  cable  system  in  a  city  like  Bradford  it 
is  desirable,  if  not  absolutely  necessary,  in  order  to  obtain 
satisfactory  working  conditions,  that  the  routes  proposed  for 
cable  linos  aliould  be  appi'oximutely  straight  and  wide  enough 
to  admit  of  double  lines  throughout,  and  that  the  districts 
which  they  are  intended  to  servo  should  bo  capable  of  de- 
veloping sulficient  traffic  to  support  a  three  minutes  service 
at  tho  least.  Bradford  thoroughfares,  as  a  rule,  are  somo- 
what  tortuous,  and  the  groat  Ilorton  .and  Bolton  routes  are 
no  exception  to  tho  rule.     Tlio  length  of  single  lino  en  tho 


Great  Horton  section  to  the  city  boundary  is  33,732  ft.,  bo 
that  a  cable  weighing  1  ton  per  1,000  ft.  would  give  a  total 
weight  of  cable  of  33}  tons.  The  deputation  was  informed 
by  tlie  managing  director  of  the  Biriningham  city  tramways 
that  his  company  were  prepared  to  abandon  the  cable  tram- 
way in  that  city  and  substitute  for  it  the  overhead  electric 
system,  providing  the  corporation  would  give  their  consent. 

Electric  Conduit  System. — Some  of  the  objections  already 
mentioned  against  cable  tramways  equally  apply  to  this 
system,  such  as  tho  heavy  initial  cost,  the  slot  rails  and 
hatchways,  the  prolonged  disturbance  of  the  street  and  inter- 
ference with  business,  and  interference  with  raihvay  bridges, 
gas,  sewerage,  water  and  other  underground  works,  and  the 
difficulty  of  locating  any  defects  in  the  underground  part  of 
the  system.  It  is  also  asserted  that  stoppages  are  likely  to 
occm-  during  snow  storms,  and  that  difficulty  has  been  ex- 
perienced in  keeping  the  conduit  clear  of  water  and  mud  and 
maintaining  satisfactory  insulation.  Tho  Blackpool  Corpora- 
tion have  experienced  some  of  the  difficuties  above  mentioned, 
and  have  recently  decided  to  abandon  the  electric  conduit  and 
substitute  the  overhead  system. 

RECOMMENDATIONS. 

OVERHEAD     ELECTRIC     SYSTEM. 

The  deputation,  after  giving  careful  consideration  to  the 
whole  subject,  have  decided  nnanimonsly  to  recommend  the 
city  council  to  adopt  the  overhead  system  of  electric  traction 
for  the  proposed  lines  to  Great  Horton  and  Bolton.  This 
system  is  by  far  the  simplest,  the  most  economical  and  the 
most  successful  of  the  methods  yet  adopted  for  applying 
electrical  energy  to  tramway  haulage.  Within  the  last  six 
years  it  has  made  phenomenal  progress  in  the  United  States, 
where  over  11,000  miles  of  tramways  have  been  constructed 
on  this  system,  whilst  electric  conduits  have  made  very  little 
headway,  being  confined  to  experimental  lines  in  Washington 
and  New  York,  where  it  is  said  the  cost  is  almost  prohibitive. 
Even  cable  tramways,  which  held  the  field  some  ten  years 
ago  in  the  States,  have  only  been  increased  by  100  miles 
during  the  last  six  years.  In  a  lesser  degree  the  same  obser- 
vations may  be  applied  to  the  Continent,  where  over  90  per 
cent,  of  the  new  lines  and  conversions  made  in  recent  years 
are  all  on  the  overhead  system.  Even  in  this  country,  which 
has  held  out  longest  against  its  introduction,  the  trolley 
system  is  making  rapid  progress.  Glasgow,  Leeds,  Bristol, 
Sheffield,  Coventry,  Walsall,  Wednesbury,  Dover,  Hartlepool, 
Stockton,  Halifax,  Manchester,  Liverpool,  Dublin  and  Belfast 
have  either  already  introduced  the  system  or  are  now  engaged 
in  doing  so. 

RECENT   IMPROVEMENTS   IN    THE    SYSTEM. 

Since  the  subject  was  before  the  city  council  in  1892,  when 
the  experiment  in  electric  traction  was  tried  in  Cheapside, 
great  improvements  have  been  made.  The  chief  objection  to 
the  system  at  that  time  was  the  unsightliness  of  tho  overhead 
wires,  the  ugly  wood  posts,  and  the  rough-and-ready  manner 
in  which  the  experiment  was  carried  out,  all  tending  to  give  a 
bad  impression  ;  but  the  form  of  construction  now  in  vogue 
is  very  much  improved,  inasmuch  as  well-designed  steel  poles 
with  ornamental  brackets  are  substituted  for  the  objection- 
able wood  posts,  and  as  the  conductors  for  both  tracks  can 
be  supported  by  the  same  bracket  arm,  as  at  Leeds,  it  is  not 
absolutely. necessary  to  place  span  wires  aci'oss  the  street  to 
carry  the  trolley  wire,  although  the  deputation  were  informed 
from  two  authorities  that  the  latter  arrangement  gives  more 
flexibility  to  the  conductor  than  the  rigid  supports  on  the 
bracket  arms.  In  cases  where  buildings  exist  on  each  side 
of  a  street  through  which  a  tramway  passes  the  wires  are 
sometimes  suspended  entirely  across  the  street  and  secured 
to  tlie  buildings  by  small  ornamental  iron  rosettes,  thus  dis- 
pensing with  the  use  of  poles.  The  wires  are  now  more 
neatly  arranged  than  formerly,  especially  at  street  corners; 
the  feeder  cables  are  now  placed  underground,  and  the  steel 
polos  can  be  used  for  lighting  the  route  by  electricity,  so  that 
the  ordinary  gas  lamps  may  possibly  be  dispensed  with  in 
many  cases. 

Many  other  improvements  have  been  introduced,  such  as 
electrically  bonding  the  rails,  to  facilitate  tho  passage  of  the 
return  current,  and  also  for  preventing  electrolysis  or  dam- 
age to  rails,  iron  pipes  and  other  underground  work  by  leak- 
age of  tho  current;.  Improvements  have  also  taken  place  in 
tlie  electric  lighting  of  the  cars,  and  in  reducing  the  weight 
of  the  cars  and  motors,  and  also  by  the  invention  of  the 
series-parallel  controller,  a  most  useful  device  which  has  for 
its  object  the  reduction  of  tho  large  momentary  current  when 
a  car  ia  started.  This  device  reduces  tho  momentary  maxi- 
mum current  required  by  about  30  per  cent.  Another  im- 
provement is  that  of  dividing  the  tramway  into  several  sec- 
tions, with  sejiarato  feeders  to  supply  tho  trolley  wire  in  each, 
so  that  every  section  is  electrically  complete  in  itself  and  is 
independent  of  a,  breakdown  in  any  other  section.  Tho  risk 
of  other  wires  falling  across  the  trolley  wiro  has  been  largely 
exaggerated,  and  although  accidents  of  this  nature  have  oc- 
curred, there  is  no  record  of  a  fatal  accident  from  such  a 
cause  ;  but  provision  is  now  made  to  guard  .against  danger  of 
this  kind.  In  Hamburg  the  car  drivers  and  firemen  are  pro- 
vided with  shears  and  india-rubber  gloves,  witli  which  to 
handle  and  cut  fallen  wires  if  necessary.  No  difficulty  need 
occur  from  fire  escapes  passing  under  the  wires  as  they  are 
now  constructed  in  a  collapsible  form  and  travel  along  the 
street  liorizontally. 
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It  is  invariably  fonnd  tliat  tlio  introduction  of  dcctrio 
traction  means  a  growth  of  traffic  varyinff  from  20  to  30  per 
cent.  The  car  service  is  nioro  rapid  and  regolar,  each  car 
making  a  greater  daily  mileage  in  couBe<iuenco;  the  cars 
themselves  are  more  comf()i't;iblo,  more  attractivo  and  better 
lighted,  and  the  per7naneiit  way  is  kept  much  cleaner.  The 
tramway  in  Hartlepool,  when  it  was  worked  by  horses,  was 
a  financial  failure,  but  now  they  arc  working  it  by  electrical 
energy  on  the  overhead  systoni  it  lias  beoomo  a  financial 
saccoNS.  The  deputation  feel  convinced  that  the  public  will 
soon  become  reconciled  to  the  poles  and  wires,  and  will  cease 
to  notice  them  as  soon  as  they  become  acquainted  with  the 
advantages  atfoi-ded  by  this  mode  of  traction.  This  has  been 
the  experience  in  every  town  where  the  system  has  been 
introduced  in  recent  years,  even  in  places  where  the  inhabit- 
ants had,  at  lirst,  strong  objections  to  its  introduction.  In 
the  case  of  the  Great  llorton  section  the  terminus  might,  for 
the  present,  be  placed  at  the  foot  of  Morley-street,  whilst  the 
liolton-road  terminus  could  bo  opposite  the  post  office,  so 
that  no  polos  need  actually  be  brought  into  the  centre  of  the 
town  until  the  corporation  have  liad  ample  experience  of  the 
working  of  the  system. 

SUI'PLY    OF    KXF.ROy. 

Perhaps  the  strongest  argument  that  can  be  adduced  in 
favour  of  the  adoption  of  electric  traction  for  the  new  tram- 
ways is  that  the  corporation  aro  already  owners  of  tlie  elec- 
tricity works,  and  are  in  possession  of  one  of  the  finest  power 
stations  in  tlie  kingdom.  It  is  well  known  that  their  best 
cnstomera  are  those  who  take  the  current  during  the  day  or 
at  any  hours  when  it  is  not  requireil  for  lighting  purpo.ses. 
For  lighting  alone  the  maximum  load  can  oidy  bo  reckoned 
at  about  three  hours,  whereas  if  electric  traction  were  adopted 
for  all  the  tramways  in  the  city  it  would  increase  the  dura- 
tion of  the  m.axininm  load  to  nearly  fourteen  hours.  Of  course 
the  full  benefit  of  such  a  change  cannot  be  felt  until  after 
the  expiration  of  the  existing  leases,  when  all  the  tramways 
in  tho  city,  togetlicr  with  new  extensions,  can  be  worked  by 
electricity.  In  the  meantime  the  electrical  energy  which 
would  bo  required  for  oper.ating  tho  Clreat  llorton  and  Bolton 
sections  would  make  a  substantial  addition  to  the  output  at 
tho  electricity  works.    ' 

No  doubt  the  two  committees  interested  will  both  give 
careful  consideration  to  tho  question  of  tho  charge  to  be  made 
for  tho  supply  of  electrical  energy.  It  is  certain  that  if  the 
current  be  supplied  for  tramway  purposes  at  anything  like 
the  cost  of  generating  it,  apart  from  lighting  purposes,  tho 
cost  of  electric  traction  on  tho  city  tramways  would  bo  loss 
than  the  cost  of  steam  traction,  without  taking  into  account 
tho  great  saving  which  would  be  effected  in  the  cost  of  re- 
pairing and  maintaining  the  lines.  Tho  deputation  were 
assured,  both  at  Birmingham  and  Bristol,  tliat  it  was  possible, 
under  tlie  most  favonrable  circumstances,  to  produce  energy 
at  a  cost  as  low  as  rid.  per  nnit,  assuming  that  tho  current 
could  be  generated  and  supjilicd  at  an  equal  rate  throughout 
the  twenty-fonr  hours.  It  will  at  once  bo  apparant  th.it  the 
combined  working  of  the  tramw.ays  and  electric  lighting  from 
tho  corporation  electricity  works  will  be  mutally  advantageous 
to  both  the  committees  concerned,  providing  equitable  terms 
can  be  arranged. 


SOUTHAMPTON  WESTERN  DISTRICT  DRAINAGE 
SCHEME. 

TURNING  THE  FlltST  SOD. 

A  ceremony  of  much  local  interest  and  importance  took 
place  on  Monday,  the  8th  inst.,  in  the  western  portion  of  the 
borough  of  Southampton.  In  tho  presence  of  tho  members 
of  tho  Corporation  Works  Committee  and  others,  Alderm.an 
J.  Lemon,  .i.l'.,  the  first  commissioner  of  works,  turned  the 
first  pi(!eo  of  ground  in  connection  with  the  new  drainage 
scheme  for  the  western  district.  Among  those  present  were 
the  following:  Mr.  W.  li.  CJ.  Bennett,  the  borough  engineer; 
Mr.  Killiek,  tho  assistant  borough  engineer;  and  Mr.  F. 
Osman,  tho  contractor. 

Previous  to  tho  ceremony  the  company  adjourned  to  tlio 
contractor's  ollice,  where  tlio  borough  engineer  gave  a  clear 
statement  of  tho  proposed  works.  He  said  the  work  ^vliich 
they  had  kindly  atteiiihd  to  commence  th.at  morning  com- 
prised two  systems.  First,  the  laying  of  storm-water  drains 
for  the  whole  of  that  district  lately  governed  by  the  Shirley 
and  Freemantlo  District  Council,  having  an  area  of  nearly 
IjOOt)  acres.  After  mentioning  tho  thoroughfares  in  whicli 
main  storm-water  drains  and  arterial  or  outfall  storm-water 
drains  respectively  wouhl  bo  laid,  Mr.  Bennett  went  on  to 
say  that  the  main  storm-water  drains  provided  ontfalls  fortho 
ru|iiilly-developing  buililing  estateaof  the  district ;  for  instance, 
AtluM'ley's.  The  owners  of  these  estates  wotihl  be  required 
to  connect  their  storm-water  drains  to  the  corjioration  system, 
and  it  was  proposed  to  discharge  the  rainl'iill  into  the  tide  and 
streams  at  all  availalile points.  Seven  outfalls  were  provideil 
for  this  purpose,  indeiiendent  of  tho  soil  sewers.  Tho  whole 
of  the  Shirley  and  Freeniantlo  district  was  at  (irosent  pro- 
vided with  soil  sewers.  By  this  system  of  storin-wator  drains 
it  wasintendeil  to  divert  the  rainfall  from  tho  streets  in  these 
districts  by  coiuiecliiig  tho  existing  road  gullies  to  the  now 
rainfall  drains,  supplemented  by  new  gnllios  wliero  required. 
Besides  this,  tho  ruiufall   from   tho  fronts  of  nil  properties 


facing  tho  streets  would  bo  taken  into  tho  rainfall  drains,  but 
the  unavoidable  portion  of  tho  rainfall — viz.,  that  which  fell 
upon  the  roofs  and  back  premises,  must  flow  off  by  the  soil 
sewers.  This  was  rather  an  advantage  than  otherwise,  as  it 
assisted  to  flush  tho  house  connections.  Another  object  in 
view  by  the  adoption  of  this  separate  system  wa«  the  preven- 
tion of  inconvenience  in  tho  treatment  of  tho  sewage  here- 
after before  discharging,  as  the  volume  to  bo  treated  became 
so  enormously  decreased, 

■ntK  SKtONJi  I'AKT  Of  THE  SCHEME 
consisted  of  laying  soil  sewers  in  that  part  of  Millbrook  re- 
cently added  to  the  borough,  but  outside  of  the  boundaries  of 
tho  district  previously  mentioned  (Shirley  and  Freemantlc), 
having  an  area  of  auothcr  1,000  acres.  This  district  was  at 
present  unprovided  with  any  means  of  soil  drainage.  A 
main  sewer  would  be  laid  along  the  Millbrook-road,  com- 
mencing from  a  point  nearly  opposite  Foundry-lane,  and 
extending  almost  to  the  Tanner's  Brook  bridge.  Fiiim  here 
it  will  proceed  in  a  northerly  direction  to  Mouseholo-lano, 
from  where  a  branch  will  be  taken  for  the  drainage  of  the 
proposed  infectious  diseases  hospital  to  bo  erected  by  the 
Health  Committee,  and  the  Bcrrywood  estate  would  bo 
drained  into  tho  proposed  main  sewer  in  Milbrook-road. 
Tho  main  sower  hero  was  of  suflicient  capacity  to  permit  of 
the  extension  of  the  system  hereafter  to  Old  Shirley,  Shirley 
Warren,  and  Coxford,  so  soon  as  these  districts  had  sniTi- 
ciently  developed  to  warrant  the  corporation  in  extending  tho 
sewers.  Tho  cost  was,  liowcver,  included  in  the  sanction 
obtained  from  the  Local  (Jovernment  Board.  Other  main 
sowers  would  bo  laid  along  Waterhouse-lano  and  Foundry- 
lane.  By  these  sowers  the  whole  of  tho  sewago  would 
gravitate  from  the  district  mentioned  to  a  point  nearly  oppo- 
site Foundry-lane  in  the  Millbrook-road,  where  it  would  bo 
received  by  two  of  Slione's  pneumatic  ejectors,  and  lifi«d 
through  a  rising  main  and  discharged  into  a  new  gravitation 
sower  to  be  laid  along  the  Millbrook-road  to  Ulechynden,  at 
which  point  it  would  be  connected  to  tho  new  intercepting 
sewer  to  be  laid  across  the  town  to  Chapel,  such  portion 
being  of  special  construction  in  a  tunnel  under  part  of  tho 
town,  also  sanctioned  by  tho  Local  Government  Board,  and 
included  in  the  estate.  When  these  works  were  completed 
no  sewage  matter  would  discharge  into  the  tide  at  any  point ; 
in  fact,  this  was  one  of  the  great  objects  of  the  scheme,  to 
prevent  pollution  of  the  foreshore.  Mr.  F.  Osman  had  ob- 
tained the  contract  for  laying  the  storm-water  drains  and  soil 
sewers  at  £12,083.  Tho  gravitating  sewer  in  the  Millbrook- 
road  was  also  intended  to  relievo  the  low-level  sewer  laid  by 
the  railway  from  near  Lodge-road  to  Blechynden,  by  divert- 
ing a  large  quantity  of  the  sewage  from  the  higher  districts. 


PROPOSED  WATERWORKS  FOR  SCUNTHORPE. 


At  a  meeting  of  the  Scunthorpe  Urban  District  Council, 
held  on  the  12th  inst.,  the  plans  and  estimates  for  the  pro- 
posed new  waterworks  wero  presented  and  odoi)tcd,  and  a 
resolution  was  nn.mimously  carried  that  application  should 
be  made  to  tho  Local  Government  Board  for  an  early  inquiry 
and  for  sanction  to  a  loan  for  £5,000  for  tho  first  part  of  tho 
undertaking— ri:.,  the  making  of  the  bore  hole. 

Tlio  town  of  Scunthorpe  in  tho  past  has  had  to  rely  upon 
shallow  wells  for  its  supply  ;  a  source  not  only  subject  to  the 
danger  of  contamination,  but  also  giving  a  dimiuished  supply 
in  dry  weather.  The  new  works  will  prove  a  boon  to  tho 
town  and  its  6,(X)0  inhabitants.  The  scheme,  the  engineer 
for  which  is  Mr.  A.  Tiniiuins,  .V.M.I.C.E.,  F.o.S.,  is  on  a  very 
substantial  scale,  and  embraces  complete  works  to  enable  tho 
council  to  supply  the  adioining  Urban  District  Council  of 
Frodingham  witii  a  daily  siipiily  of  ISO.tXH.)  gallons.  Tho 
source  of  supply  is  the  Hunter  bed  of  New  Ued  Sandslono, 
and  an  IS-in.  boro  lined  with  wrought-iron  tubes  surrounded 
with  a  ring  of  cement  will  be  sunk  to  2.50  ft.,  then  a  lined 
bore  of  loin,  to  900ft.,  and  thence  unlincd  to  a  total  depth 
of  1,6.50  ft. 

At  tho  pumping  station,  engineer's  cottage  and  engine 
house,  with  coal  stores,  are  provided  for,  also  pumps,  high- 
pressure  compound  condensing  engines,  with  boilers  and 
duiilicate  boiler  and  fittings,  with  overhead  travelling  crano 
over  the  engines,  and  the  whole  surrounded  by  a  neat  sub- 
stantial boundary  wall. 

Tho  water  will  be  raised  and  forced  to  tho  service  reservoir 
on  the  high  ground  overlooking  tho  town  at  tho  west  end, 
and  thence  by  gravitation  into  tho  town.  The  service  rescr- 
voir  will  bo  of  brick  with  cement  lining,  and  with  a  concrete 
covering  on  steel  giitler  arches,  and  of  a  capacity  of  3<Kl,0tH) 
gallons.  Ample  proniul  is  provided  for  future  exiensions  if 
necessiarv.  In  the  town  all  necessary  mains,  hydrants,  sluice 
valves,  reflux  valves,  air  volvcs,  Ac,  are  jirovided  for,  nil 
till-  work  will  be  executed  on  a  substantial  scale,  and  tho 
estimated  cost  of  the  undertaking  ia  £16,000,  exclusive  of 
land  and  law  charges. 


Rhyl.— It  was  recently  decided  by  the  council  to  siihinit 
amended  plans  and  siieeificiitiolis  of  tho  work  in  connection 
with  the  proposed  extension  of  the  promenade,  sen-wall,  &c., 
to  tho  Local  (ioveriiment  Board,  Tho  total  cost  of  execution 
is  estimated  nt  £3,S5-I, 
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Drainage  of  West  Hartlepool. 

REMEDIAL  MEASURES  AND  EXTENSIONS. 


In  enterirg  upon  the  second  part  of  his  report  Mr.  Brown 
gave  the  following  8tatistio9:  Area  of  the  borough,  2,470  acres  ; 
popnlation  52,00U  ;  nnmber  of  inhabited  houses,  9,678  ;  rate- 
able value,  £178,753;  average  density  of  population,  21'05 
per  acre;  death  rate  (for  1895),  16-20  per  1,000;  total  in- 
debtedness of  the  borough,  £71,372;  and  average  annual 
rainfall  for  the  ten  years  ended  1895,2260.  The  population  is 
increasing  at  the  rate  of  about  2,000  per  year,  and  the  in- 
habited honses  and  rateable  value  proportionately. 

TID.iL    EFFECTS. 

Mr.  Brown  then  proceeds  to  consider  the  factors  which 
must  bB  taken  into  account  in  determining  snch  a  sewerage 
system  as  will  prevent  future  complications  and  needless  ex- 
pense. Reference  is  made  to  the  advantages  of  seaboard 
over  inland  towns  in  regard  to  sewage  disposal,  and  then  Mr. 
Brown  describes  tlie  experiments  made  to  enable  him  to 
judge  of  the  suitability  of  the  positions  of  the  existing  outfall 
sewers  on  the  foreshore,  or,  in  other  words,  to  obtain  informa- 
tion aa  to  the  probability  of  the  tide  throwing  back  the 
sewago  on  to  the  foreshore,  in  which  event  an  effort  would 
be  made,  as  far  as  possible,  to  avoid  the  discharge  of  sewage 
at  any  point  where  it  would  become  offensive.  The  tidal 
currents  were  ascertained  by  Hoats,  the  one  for  the  top  being 
a  champagne  bottle  suitably  weighted  and  with  an  indicator 
fixed  at  the  top.  This  arrangement  served  admirably  for  the 
purpose,  since  there  was  but  little  surface  of  the  float  exposed 
to  the  wind.  The  bottom  float  was  formed  by  weighting  a 
picee  of  pine,  hexagonal  in  form  and  6  ft.  in  length,  so  that  it 
would  float  vertically  and  be  wholly  immersed  except  a 
rounded  post  at  the  top,  upon  which  was  fixed  an  indicator 
painted  red.  A  chart  appended  to  the  report  shows  that, 
although  on  several  occasions  there  were  adverse  winds,  in 
all  cases,  with  one  exception,  the  floats  travelled  north-east- 
ward, thus  proving  to  Mr.  Brown's  satisfaction  that  the  tidal 
currents  are  in  that  direction.  In  the  cafe  of  the  exception 
referred  to  the  top  float  was  driven  south-east  by  a  very 
strong  north-east  wind.  While  the  experiments  removed 
from  the  engineer's  mind  any  doubt  as  to  the  possibility  of 
sewage  being  thrown  back  by  the  tide  on  to  the  foreshore, 
they  at  the  same  time  demonstrated  to  him  the  necessity  of 
discharging  the  bulk  of  the  sewago  as  far  away  from  the 
harbour  as  possible,  the  general  tendency  of  the  floats  starting 
from  one  of  the  outlets  being  to  creep  along  close  to  the 
South  Pier. 

Complaints  have  been  made  from  time  to  time  of  damage 
or  inconvenience  sustained  by  sewage  being  backed  up  into 
cellars  during  high  water  ordinary  spring  tide,  should  a 
rainfall  of  any  magnitude  take  place  simultaneously.  Ac- 
cording to  existing  arrangements  it  is  not  easy  to  prevent 
a  large  number  of  cellars  being  affected  by  high  water, 
whether  there  be  a  simultaneous  rainfall  or  not,  since  the 
floors  and  drains  of  many  of  them  are  on  a  level  with  the 
ordinary  spring  tide,  and  the  difficully  is  much  increased  by 
extraordinary  tides.  One  of  the  plans  attached  to  the  rejiiort 
shows  the  area  in  which  the  existing  sewers  are  affected  by 
high  water  ordinary  spring  tide.  In  1895  Mr.  Brown  advised 
the  council  not  to  permit  cellars  to  be  sunk  to  such  a  depth 
as  to  render  them  liable  to  flooding  by  the  tide,  and  that  if 
they  had  not  sufticient  power  to  prevent  this,  such  power 
should  be  obt.ained.  Mr.  Brown  is  still  of  the  same  opinion, 
although  the  principal  object  of  one  of  his  recommendations 
is  to  relieve  the  present  sowers  liable  to  flooding  by  diverting 
some  of  the  higher  sewers.  As  a  further  guide  in  the  calcu- 
lations it  was  decided  to  gauge  the  actual  dry  weather  flow 
of  sewago  and  upland  waters  in  certain  sowers,  and  tlie  dis- 
charge of  sewage  and  subsoil  water  from  another.  In  each 
case  weirs  were  fixed  and  a  man  stationed  day  and  night  to 
measure  accurately  each  hour  the  depth  of  water  passing  over. 
The  information  thus  obtained  has  been  embodied  in  a  chart. 
Unfortunately,  only  on  two  days  was  there  any  rainfall  to 
record,  nor  had  there  been  much  for  some  considerable  time 
prior  to  the  gauging  operations.  The  figures,  therefore,  with 
respect  to  storm  flow  could  only  be  arrived  at  approximately  ; 
but  it  was  shown  that  the  sewers  in  ([uestion  are  all  too 
small,  since  they  are  frequently  so  much  congested, even  with 
a  moderate  rainfall,  as  to  cause  much  inconvenience.  Mr. 
Brown  then  proceeds  to  deal  at  some  length  with  the  ques- 
tion of 

RAINFALL. 

Ho  reminds  his  council  of  the  important  p.art  rainfall  plays 
in  connection  with  the  designing  of  a  system  of  sewers,  being, 
indeed  one  of  the  principal  factors  an  engineer  has  to  Bon- 
sider;  and  of  the  necessity  for  obtaining  tiic  fullest  informa- 
tion as  to  the  amount  of  the  recorded  rainfall,  the  rate  at 
whicli  it  fall.'^,  the  amount  (jf  percolation,  absorption  and 
evaporation,  aiid  the  configuration  of  the  district.  Mr.  W. 
Bolk,  M.i.cK ,  readily  placed  at  Mr.  Brown's  disposal  the 
monthly  sheets  on  which  the  rainfall  is  recorded  at  the 
llengli  lighthouse,  and  from  these  a  chart  wns  jiroparfid, 
giving  each  month's  fall,  as  well  as  the  total  each  year  for  the 
ton  yeais  cndovl  1895,  tlie  death  rate  per  ],(K)0  for  the  same 
period  being  shown  upon  the  same  chart.  Jlr.  Brown  further 
says :  "  The  raiu  recorder  at  the  lIo«gh,  like  many  others, 


unfortunately  omits  to  give  the  rate  at  which  the  rain  fallSi 
It  is  certainly  interesting  and  useful  to  know  the  amoun  t 
which  falls,  but  the  value  of  the  record  would  be  much  en- 
hanced by  the  rate  being  given.  It  will  be  noticed  that  the 
monthly  fall  varies  from  '10  of  an  inch  in  February,  1891,  to 
5'70in.in  July,  1895,  and  that  the  annual  fall  varies  fi-om 
2905 in.  in  1886  to  IS'IS in. in  1893,  the  yearly  average  for  the 
ten  years  being  22  60  in.,  implying  great  variations  in  the 
volume  to  pass  tlirough  the  sewers.  Advantage  was  further 
taken  of  the  records— vi2.,  -01  to  '10,  '25,  -50  and  1-00  in. 
respectively,  and  wo  find  that  during  the  last  ten  years  an 
average  of  172  days  no  rainfall  was  recorded,  that  131  days 
rain  from  '01  to  '10  fell,  that  thirty-nine  days  from  '10  to  '25, 
that  fifteen  days  from  '25  to  '50,  that  seven  days  1  in.  fell, 
and  that  only  on  Ave  occasions  did  the  fall  exceed  lin.  in 
twenty-four  hours  during  the  ten  years  referred  to."  To 
make  the  figures  more  clear  they  have  been  incorporated  in 
the  report  in  tabular  form. 

Proceeding  to  deal  with  the  rate  of  and  the  necessary  pro- 
vision for  rainfall,  Mr.  Brown,  of  course,  first  points  out  that 
it  is  not  the  amount  of  rain  that  falls  during  a  period  of 
twenty-four  hours  which  has  to  be  considered,  but  the  heavy 
falls  of  short  duration.  There  is,  fnrther,  the  possibility  of  a 
heavy  fall  of  rain  occurring  when  the  maximum  amount  of 
sewage  is  being  discharged.  The  following  remarks  by  Mr. 
Brown  may  be  quoted  in  full  :  "  Opinions  differ  much  as  to 
the  quantity  of  rain  water  which  should  be  provided  for  in 
the  sewers.  London,  which  used  to  be  looked  to  for  guidance 
in  municipal  matters  much  more  than  at  present,  made 
what  appears  to  me  an  extraordinary  blunder  when  con- 
structing its  sewers,  by  making  provision  for  carrying 
off  only  one-fourth  of  an  inch  of  rainfall  in  twenty-four 
hours,  the  consequence  being  that  there  has  been  a  very 
large  amount  of  flooding  throughout  the,  metropolis  not- 
withstanding the  fact  that  the  numerous  storm  overflows 
are  called  into  action  much  more  frequently  than  they 
should  be,  having  regard  to  the  cleanliness  of  the  Thames. 
Other  towns  blindly  followed  the  example  of  London, 
not  caring  to  investigate  for  themselves,  since  so  high 
an  authority  had  deemed  the  j-in.  provision  sufficient. 
Towns  could"  be  named  where  a  much  more  liberal  provision 
has  been  made  and  where  the  sewers  are  wholly  inadequate. 
These  mistakes  would  be  avoided  very  largely  did  each  muni- 
cipal authority  ])Ossess  itself  of  suflicient  recording  apparatus 
for  rainfall,  quantity,  rate  and  discharge  of  its  seweis,  due  to 
sewage  and  rainfall  respectively."  Some  figures  given  by 
Mr.  G.  J.  Synions,  f.r.s.,  in  his  evidence  given  before  the  Eoyal 
Commission  on  the  metropolitan  sewage  discharge  are  then 
quoted.  Thev  consist  of  an  abstract  of  records  of  hourly  rainfall 
at  Kew  Observatory  for  the  years  1877,  1878,  1879  and  1880. 
In  the  years  mentioned  the  total  number  of  days  with  falls  of 
'04  in.  per  hour  or  upwards  were  respectively  10-1,  82,  95  and 
83,  giving  an  average  of  91.  The  corresponding  figures,  re- 
presenting the  total  number  of  days  with  falls  of  '10  in.  per 
hour  or  upwards,  were  35,  38,  37  and  41,  giving  an  average  of 
38.  The  Heugh  record,  on  the  other  hand,  shows  an  average 
of  39  days  per  year  when  '10  to  '25  of  an  inch  of  rain  fell, 
lut,  unfortunately,  no  rate  is  given. 

(JUANTITY    OF    SEWAGE    PER    LEAD. 

Reference  is  next  made  to  the  useful  and  interesting  ex- 
periments on  jiercolation  and  evaporation  conducted  for  a 
groat  number  of  years  by  Mr.  Greaves,  the  results  of  which 
are  published  in  volume  45  of  the  "  Proceedings  of  the  Insti- 
tution of  Civil  Engineers."  They  proved  that  rain  water  per- 
colates through  ordinary  ground  to  the  extent  of  26'57  per 
cent,  of  the  fall,  the  evaporation  being  7342  per  cent,  of  the 
fall,  and  that  the  cvaporatii>n  from  a  water  surface  has  been 
77'77  per  cent,  of  the  rainfall.  But  these  figures,  however 
valuable,  do  not  supply  much  guidance  in  determining  the 
size  of  sowers  in  an  area  so  closely  built  upon  that  the  sur- 
face practically  becomes  an  impervious  one,  or  where,  even 
when  not  so  closely  built  upon,  but  little  percolation  takes 
place  owing  to  the  nature  of  the  ground,  and  where  the  rain- 
fall, finding  its  way  into  the  sewers  in  so  short  a  time,  is  not 
much  re<!uced  by  evajioralion.  As  to  the  amount  of  rainfall 
to  be  provided  for,  Mr.  Brown  says:  "After  many  experi. 
ments  and  observations  and  much  thought,  I  have  come  to 
the  conclusion  that  the  amount  of  rainfall  to  be  provided  for 
in  our  sewers,  after  evaporation,  percolation  and  absorption 
have  taken  place,  where  the  area  is  oris  likely  to  be  thickly  built 
upon,  is  '10  of  an  inch  per  hour,  and  in  the  districts  sparsely 
populated,  such  as  some  portions  of  Seaton  Carew,  Foggy 
Furze  and  near  the  park,  50  per  cent.  less.  In  arriving  at 
this  decision  due  nolo  lias  henn  taken  of  the  storage  cajiaeity 
of  tho  sewers.  The  amount  of  sewage  per  head  of  the  pojiu- 
lation  is  not  easy  to  determine  in  West  Hartlepool.  Owing  to 
the  existing  sewers  not  being  watertight,  much  subsoil  water 
finds  its  way  into,  and  some  sewage  out  of,  tho  sewers,  and 
the  gauging  at  tho  outlet,  therefore,  must  not  bo  taken  as 
tho  absolute  quantity  of  sewage." 

On  this  subject  ho  further  says:  "The  liabita  of  the 
people,  and  tho  trades  in  which  they  are  engaged,  vary  so 
much  in  the  different  towns  that  uo  hard  and  fast  rule  Can 
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be  laid  down  as  to  the  quantity  of  sewage  which  shonid  be 
contribatod  per  head  of  the  poprflation.  We  have  gnagcd 
the  actual  quantity  of  sewage  passing  through  the  sewers 
from  a  population  of  1,468  on  an  area  of  G'  17  acres,  allowing 
five  and  a  half  persons  i)er  house.  The  houses  are  small 
ones,  and  principally  of  the  artisan  class;  there  are  bat  few 
water-closets  and  practically  no  batlis,  nor  are  there  any 
factories  or  workshops  within  the  area  dealt  with.  The  area 
of  streets  is  32 1  acres,  and  that  covered  by  buildings  and 
yards  is  326  acres.  The  area,  it  will  be  noticed,  devoted  to 
streets  where  this  class  of  property  is  built  is  practically 
eqnal  to  that  occupied  by  the  hon.ses.  The  sewage  contri- 
buted by  this  experimental  area  is  only  1411  gallons  per 
head  per  twenty-four  hours  ;  an  ciceedingly  small  qnantity, 
notwithstanding  the  fact  that  there  are  no  baths,  not  many 
water-closets,  and  no  factories  included,  and  it  would  not  b? 
at  all  safe  to  consider  this  (niantity  as  at  all  approaching  the 
amount  which  should  be  provided  in  a  mi.veil  population  with 
the  usual  trade  discharges,  baths,  water-closets  and  urinals. 

"  To  provide  fully  for  all  trade  and  domestic  sewage  40 
gallons  per  head  of  population  per  twenty-four  hours  is  re- 
g.irded  by  manv  as  a  proper  provision  ;  but,  after  fully  con- 
eiderin?  the  requirements  of  West  Hartlepool,  I  come  to  the 
conclusion  that  3-5  g.iUons  per  head  is  a  reasonable  amount, 
and  my  calculations  are  based  on  this  quantity,  allowing  for 
8  per  cent,  of  the  whole  to  bo  discharged  in  one  hour.  A 
plan  has  been  prepared  of  the  experimental  area  referred  to, 
showing  the  streets  and  buildings.  A  chart  has  also  been 
prepared  showing  the  hourly  discharge  of  sewage  from  the 
same  area  and  the  hourly  percentage  discharged." 

UPLAND    WATER. 

In  the  following  extract  Mr.  Bro«ni  discusses  the  difficul- 
ties to  be  encountered  in  connection  with  upland  water : 
"  There  is  a  further  and  very  important  item  to  be  considered, 
and  that  is  the  upland  water  finding  its  way  into  the  Hurn 
sewer.  The  area  so  drained  is  3,000  acres,  and  the  configura- 
tion of  the  T.iUey  is  such  that  after  a  heavy  fall,  or  even  a 
moderate  fall,  should  the  ground  bo  saturated  by  previous 
rains,  flooding  more  or  less  serious  takes  place,  and  the  sewer 
becomes  so  congested  that  the  tributary  sewers  are  com- 
pletely blocked.  As  I  previously  stated,  it  was  a  mistake  to 
have  permitted  this  water  to  discharge  into  the  sewer;  a  sepa- 
rate watercourse  should  have  been  maintained  by  the  land- 
owners ;  but  since  this  cannot  now  well  be  done,  we  have  to 
consider  how  best  to  deal  with  it. 

"  Several  times  not  only  has  the  sewer  been  filled,  but  quite 
a  pond  has  been  formed  by  the  water  being  backed  up  west 
of  York-road,  proving  the  sewer  to  be  wholly  inadequate. 
Not  having  gauged  the  flow  of  this  brook  for  any  lengthened 
period,  it  is  ditlicult  to  determine  the  amount  of  flood  water 
to  provide  for,  the  conditions  being  altogether  different  from 
those  of  the  sewers.  We  have,  however,  made  such  experi- 
ments and  observations  as  will  enable  me  to  estimate  snflS- 
ciently  near  for  all  practical  purposes.  Tlie  rapidity  with 
which  the  rainfall  flows  off  the  surface  into  the.  channels  and 
streams  depends  upon  the  condition  of  the  surface  upon  which 
it  falls.  If  agricultural  land,  percolation,  evaporation  and  ab- 
sorption will  play  very  important  parts,  and  unless  the  rain 
be  heavy  and  continuous  but  little  will  pass  over  the  surface 
as  flood  water ;  on  the  contrary,  should  there  be  a  fall  of  snow, 
partial  thaw,  and  then  frost  followed  by  rain,  nearly  the 
whole  fall  will  pass  oft  as  flood.  This,  doubtless,  is  an  ex- 
treme case,  but  it  has  many  times  happened,  and  in  all  pro- 
bability will  again.  One  inch  of  rainfall  over  the  whole  area 
of  3,000  acres  equals  10,890,000  cubic  feet.  In  my  calcula- 
tions I  have  provided  for  2  cubic  feet  per  minute  per  acre 
to  flow  oft  the  land  and  find  its  way  to  the  sewer  as  flood  water, 
or  6,000  cubic  feet  per  minute  for  the  whole  area,  and  am 
satisfied  this  is  a  reasonable  quantity.  One  of  the  plans  with 
the  report  shows  the  valley  draining  into  the  Burn  sewer,  the 
position  and  levels  of  the  brook  running  through  it  collecting 
the  flood  water." 

RECOMMEXDATIOSS   AND   ESTIMATES. 

Mr.  Brown  concludes  his  report  with  an  enumeration  of 
the  works  necessary,  in  his  opinion,  to  render  the  sewerage 
system  satisfactory.  To  follo*v  the  details  would  necessitate 
some  knowledge  of  the  typography  of  the  towns,  or,  at  all 
events,  the  roprodaction  of  some  of  the  plans.  It  may  bo 
sufficient  to  mention  that  the  sewer  reconstruction  and 
collateral  works  recommended  by  Mr.  lirown  are  estimated 
by  him  to  cost  slightly  over  £70,000.  The  existing  secondary 
Bcwors  throughout  the  town,  constructed  i)rior  to  1SS4,  wore 
found  in  such  an  nnsatisfftctory  condition  in  every  way  that 
Mr.  Brown  recommends  that  they  shonid  be  wholly  recon- 
structed on  modern  lines,  with  watertight  joints,  in  straight 
lines,  with  necessary  manholes,  ventilators  and  flushing 
shafts.  In  regard  to  the  advisability  of  eonstrncting  a  reser- 
voir a*j  a  convenient  position  and  height  on  the  line  of  the 
Burn  sewer  to  intercept  the  storm  water,  now  not  only  run- 
ning to  waste  but  causing  considerable  inconvenience,  tho 
engineer  says:  "It  might  not  be  necessary  to  reconstruct  tho 
existing  Hurn  sewer  if  this  flood  water  was  interccjited  and 
let  oil  when  tho  brook  was  not  in  flood.  The  water  so 
collected  could  bo  used  for  street  watering  anil  sewer  tlnah- 
ing  throughout  the  town  by  pijies  being  laid  and  hydrants 
lixed  in  convenient  positions;  tho  cost,  of  course,  would  bi' 
considerable,  but  it  occurred  to  mo  to  be  worth  considering 
in  connection  with  the  present  scheme,  and  I  shall  bo  glad  to 


investigate  tho  subject  and  re|)ort,  should  you  think  it  desir- 
able." 

The  details  wo  have  given  aro  suflScient  to  show  that  Mr. 
Brown  has  attacked  the  difficult  problem  presented  to  him 
with  ability-  and  thoroughness. 


DORCHESTER  8EWA6E  DISPOSAL. 

TUK  SKI'TIC  TANK. 
At  a  special  meeting  of  tho  Dorchester  Town  Cenncil,  on 
the  12th  inst.,  the  question  of  tho  sewage  disposal  of  the 
town  in  relation  to  the  Kxetcr  system,  respecting  which  a 
deputation  recently  visiteilthat  city,  was  again  discussed.  Tho 
deputation  presented  the  following  report :  Your  committee 
have  considered  tho  desirability  or  otherwise  of  postponing 
further  action  in  regard  to  the  preparation  of  the  new  dniin- 
age  scheme  until  tho  result  of  tho  proposed  Local  (iovern- 
ment  Board  inquiry  into  the  experimental  system  of  st'wago 
disposal  at  Kxeter  is  ascertained,  and  have  arrived  at  tho 
conclnsion  that  it  would  Ik-  preferable  to  proceed  with  tho 
completion  of  the  surveyor's  scheme  for  improving  the  sewer- 
age and  dealing  with  the  sewage  of  the  town  in  accordance 
with  some  system  of  treatment  at  present  recognised  by  the 
Local  Government  Board,  and  as  suggested  by  tho  board  in 
the  recent  communication  received  from  them  on  the  subject; 
but,  at  the  same  time,  your  committee  are  of  opinion  thatthiff 
shonid  bo  done  with  the  intention  of  altering  the  method  of 
treatment  to  be  adopted  in  the  event  of  a  better  one  being 
discovered  prior  to  the  completion  of  the  works.  U|x>n  this 
understanding  your  committee  recommend  the  council  to  in- 
struct the  surveyor  to  complete  his  plans  and  scheme  of  sew- 
age disposal,  with  a  view  to  an  application  being  made  to  tho 
Local  Government  Board  for  leave  to  raise  the  necessary 
loan  to  carry  the  same  into  effect  without  delay.  Tho  council 
decided  to  lay  the  sowers  a-s  far  as  the  pumping  station,  and 
it  is  estimated  that  this  work  will  take  two  years.  .\t  tho 
expiration  of  that  time  the  result  will  be  known  of  tho  cx[)cri- 
raental  septic  treatment  as  at  Kxeter.  If  this  proves  satis- 
factory, that  system  will  be  adopted. 


OYSTERS  AND  TYPHOID  FEVER. 

Dr.  George  Buchanan  is  inquiring,  on  behalf  of  the  Local 
Government  Board,  into  a  somewhat  widely-distributed  occur- 
rence of  typhoid  fever  in  Kssex,  which  has  been  connected 
with  the  consumption  of  foreign  oysters  laid  near  an  outfall 
sewer  at  the  entrance  to  Brightlingsea  Creek,  in  the  river 
Colne.  As  far  as  can  be  ascertained,  twenty  different  cases 
of  typhoid  have  been  distinctly  traced  to  the  same  cause,  and 
as  some  of  them  occurred  at  Clacton-on-Sea  before  tho  termi- 
nation of  tho  summer  holiday  season,  it  is  impossible  to  say 
how  many  more  occasional  visitors  from  London  mnj-  have 
been  exposed  to  danger  by  eating  oysters  taken  from  the.«amo 
bed.  In  the  report  which  he  presented  to  the  Local  Govern- 
ment Bjard  in  lS96,Dr.  Bulstrode  said  "  There  can  be  little 
doubt  that  the  oyster  layings  near  the  Brightlingsea  outfalls 
are  in  special  danger  of  sewage  pollution.  .  .  .  Although 
tho  medical  officer  of  health  had  taken  energetic  steps  to 
bring  about  a  better  state  of  affairs,  his  efforts  had  been 
qnite  unavailing.  .  .  .  Tho  danger  of  contamination  to 
ovsters  laid  down  here  will  tend  materially  to  increase,  since 
Brightlingsea  is  a  rapidly-increasing  town."  The  owners  of 
oyster  beds  in  many  places  on  the  coast  where  there  is  no 
sewage  pollution  are  exceedingly  anxious  that  legislation 
should  be  passed  which  would  have  the  effect  of  prohibiting 
the  sale  of  oysters  laid  near  sewage  outfalls,  and  it  is  under- 
stood that  petitions  to  this  effect  will  be  presented  to  Parlia- 
ment during  the  coming  session. 


Armagh.— The  town  commissioners,  at  their  last  monthly 
meeting,  adopted  a  resolution  re.affirming  a  resolution  passed 
in  June,  189.i,  and  again  re-aftirmed  in  May,  1S95,  in  reganl 
to  a  scheme  for  the  disposal  of  tho  city's  sewage.  The  sito 
of  the  works  will  be  at  Urnmcairn  and  Mullynure,  where  it 
was  originally  intended  they  should  be,  and  tho  septic  tank 
svstem  will  be  adopted.  -Vn  application  will  shortly  be  made 
for  sanction  to  borrow  a  sum  of  £12,000,  which,  it  is  under- 
stood, will  cover  the  cost  of  tho  purchase  of  certain  land  and 
also  the  carrying'  out  i  1   certain  sewage  works. 

Sewer  Flushing  at  Atlanta,  Ca.— .V  statement  wn.s  recently 
prepared  by  Mr.  Geurge  Uillyer,  jiresident  of  tho  water  Iward 
at  Atlantai  Ga.,  on  the  subject  of  water  meters  and  sewer 
flashing,  in  which  he  pointed  out  the  dangi'r  to  the  water 
mains  duo  to"  water  hammers,"  or  uncertain  pressure  brought 
about  by  the  flnslnn.;  of  sowers  from  the  fin-  hydrants.  Ho 
gavs  tho  shock  is  too  s<-vore  a  strain  upon  the  pumps  and  the 
miichinerv.  in  which  the  cily  hits  many  thonsamls  of  dollam 
invested,  and  tho  ilnnger  from  a  broken  mnin  in  time  of  a 
fire  is  too  great  to  be  thought  of.  The  construction  of  n 
system  of  flush  tanks,  such  as  tho  city  is  now  partially  sap- 
plied  with,  is  favoured.  Mr.  C.  M.  Brown,  the  secretary  of 
the  Iward,  believes  the  flushing  can  be  continued  from  the  lir.< 
hydrants,  provided  plugs  are  opened  as  others  are  shut  ofT, 
thus  keeping  the  pressure  eqnal  at  all  times. 
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Some  Annual  Munloipal  Engineering  Records. 

NEWARK  :  ST.  MARY,  STOKE   NEWiNGTON. 


In  presenting  to  the  Newark  Rural  District  Council  his 
first  annual  report,  being  for  the  year  ended  March  31,  1897, 
Mr.  T.  Yickers,  surveyor  and  sanitary  inspector  to  the  council, 
points  out  that  the  district  comprises  twenty-five  parishes 
and  about  109  miles  of  highways,  2'J  miles  of  which  are 
classed  as  main  roads.  For  purposes  of  management  the 
district  is  sub-divided  into  six  districts,  each  comprising  about 
four  parishes,  and  forminga  centre  for  stores, disinfectants  and 
for  carting  purposes.  It  is  found  that  this  arrangement  tends 
to  reduce  the  manual  labour  expenditure,  besides  ensuring  a 
systematic  supervision  of  all  the  roads.  During  the  summer 
months  each  district  is  worked  by  two  men.  The  expenditure 
on  the  highways  during  the  period  covered  by  tlie  report  was 
£1,994 — an  average  per  mile  for  109  miles  of  £18  6s.  The 
total  expenditure  was  made  np  as  follows :  Materials,  £1,099; 
team  labour,  £280;  manual  hibonr,  £556;  and  tradesmen's 
bills,  £59.  This  gives  an  increase  upon  the  previous  year  of 
£268  14s.,  or  an  increase  of  £2  8s.  in  the  average  cost  per 
mile.  This  increase  has  arisen  chiefly  tlirough  a  better  class 
of  stone  having  been  used,  and  by  extra  expenditure  incurred 
owing  to  the  increased  traffic.  The  quantity  of  material  used 
on  the  highways  during  the  year  was  3,121  tons,  made  up  as 
follows:  Granite,  1,509  tons;  slag,  1,487  tons;  and  screen- 
ings, 125  tons.  Certain  parishes  hitherto  entirely  repaired 
■witli  slag  had  liad  673  tons  of  granite  distribnted  among 
them  during  the  year.  The  whole  of  the  granite  was  used 
for  the  repair  of  40  miles  of  roads,  and  the  slag  for  the  repair 
of  69  miles  of  roads.  Considerable  improvement  in  the  con- 
dition of  the  highways  has  been  effected  by  the  cutting  of  a 
groat  number  of  the  high  hedges  and  trees  in  the  district. 
The  future  cost  of  maintaining  certain  roads,  it  is  anticipated, 
■will  be  reduced  by  this  work.  Tlie  estimates  for  the  ensuing 
year  provide  for  steam  rolling,  and  the  surveyor  anticipates  a 
considerable  saving  in  the  future  maintenance  of  the  roads 
by  this  work.  To  obviate  the  cost  hitherto  incurred  by  the 
council  in  making  good  any  trenches  opened  out  for  the  re- 
pair of  drains,  &c.,  in  the  village  streets,  all  roads  are  now 
opened  onfc  and  filled  in  by  tlie  persons  interested,  but  under 
the  supervision  of  tlie  council's  surveyor.  The  gravelled  foot- 
paths in  the  district  (2O-3-  miles)  have  cost  £56  to  maintain 
during  the  year,  and  the  asphalto  footpaths  (4^  miles)  £19. 

In  reference  to  t)ie  sanitary  department,  the  report  states 
that  no  special  works  have  been  carried  out  in  the  district, 
but  a  drainage  scheme  for  Balderton,  estimated  to  cost 
.£2,200,  is  now  in  hand.  A  house-to-house  inspection  of  the 
district  has  been  commenced  and  valuable  information  ob- 
tained. In  conoludiug  his  report  Mr.  Yickers  states  that  he 
has  drawn  up  draft  by-laws  for  new  buildings  and  streets  for 
the  consideration  of  the  council,  and  points  out  that  thirty- 
three  houses  have  been  erected  or  altered  in  the  district  with- 
out any  supervision.  As  soon  as  the  by-laws  are  passed  all 
snch  erections  will  be  inspected  by  the  surveyor  during  their 
construction. 


The  report  of  Mr.  S.  E.  Burgess,  a.m.i.c.e.,  surveyor  to  the 
vestry  of  the  parish  of  St.  Mary,  Stoke  Newington,  for  the 
year  ended  March  25,  1897,  slates  that  the  cost  of  maintain- 
ing the  roads  and  streets  amounted  to  £2,058,  the  work 
being  done  by  the  vestry's  own  workmen.  Over  £659  was 
expended  on  manual  labour,  materials  cost  £1,225,  and  work 
by  contract  only  £173.  The  above  cost  includes  maintenance, 
repair  and  renewal  of  macadam,  wood  paving,  granite  pitch- 
ing, asphalte,  concrete,  York  flagging  and  other  jiaving.  Works, 
costing  over  £172,  were  executed  under  contract  in  connection 
with  the  repair  and  improvement  of  highways,  while  the  cost 
of  maintaining  the  two  disturnpiked  or  county  council  main 
roads  amounted  to  £608.  Extensive  works  of  channelling 
(nearly  14  miles)  were  approved  by  the  vestry,  and  the  con- 
structional work  is  now  in  liand.  Several  streets  were 
ordered  to  be  channelled  with  12in.  by  6-in.  Hat  granite  kerb 
on  6-in.  concrete,  backed  up  by  two  longitudinal  courses  of 
granite  setts,  at  a  cost  of  £1,260.  A  large  number  of  streets 
were  also  ordered  to  be  channelled  with  12-in.  by  5-in.  in  situ 
Gnernsey  chippings  and  Portland  cement  on  4-in.  h.ard  core, 
backed  up  by  one  longitudinal  course  of  pitching.  The  cost 
of  the  work  was  £4,750.  During  the  year  2,918  van  loads  of 
slop  and  sweepings  were  collected  from  the  roads,  while  155 
loads  wero  taken  from  the  road  gullies.  This  work,  Mr. 
Burgess  says  in  his  report,  is  now,  and  has  been  for  some 
time,  undertaken  by  the  staff,  and  he  believes  that  the  cleanli- 
ness of  the  roads  is  well  maintained. 

A  sum  of  £825  was  expemleil  for  slopping  work,  which  is 
carried  ont  by  the  staff,  and  £!)l)()  wns  paid  to  the  contractor 
for  the  cartage  of  slop  and  tlie  provision  of  vans  and  horses. 
There  is  a  total  number  of  774  road  galleys  in  tlxr  parish, 
and  306,5.50  gallons  of  water  were  used  by  the  iluslcing  vans 
for  cleansing  them.  Special  attention  is  always  given  to  this 
work  in  the  summer  months.  During  the  year  the  General 
Purposes  Committee  had  various  descriptions  of  road  galleys 
under  consideration,  and  eventually  instructed  the  siu-veyor 


to  submit  designs  of  a  modem  constructional  (catchpit  and 
syphon  trap)  gulley.  This  was  duly  approved,  and  ordered  to 
be  carried  out  on  all  new  road  and  other  works  of  the  kind 
The  road-watering  plant,  it  might  be  mentioned,  consists  of 
nine  ordinary  watering  vans,  each  having  a  capacity  of  450 
gallons,  and  a  Willacy  watering  van  of  the  same  capacity. 
Notices  of  intention  to  build  and  application  for  permission 
to  drain  new  dwelling  houses  or  shops  and  houses  to  the 
number  of  103  were  received  and  approved  during  the  year. 
Considerable  trouble  has,  the  report  states,  been  caused 
during  the  year  by  the  extremely  unsatisfactory  position  of 
the  vestiy,  in  common  with  all  local  authorities  throughout 
the  metropolis,  in  relation  to  the  subject  of  combined  drainage. 

Of  the  total  number  of  lamps  (563)  maintained  by  the 
vestry,  555  are  fitted  with  one  ordinary  burner,  burning  5  ft. 
of  gas  per  hour;  two  lamps  are  fitted  with  two  ordinary 
burners,  burning  10ft.  per  hour;  two  large  lamps,  which 
stand  on  ref nges,  arc  supplied  by  meter ;  while  four  lamps, 
fitted  with  one  incandescent  burner,  consume  4  ft.  of  gas 
hourly.  The  chai-ge  of  the  Gas  Light  and  Coke  Company  for 
gas,  and  for  lighting,  painting,  cleansing,  and  keeping  the 
lamps  ill  repair  is — ordinary  lamps,  biiming  oft.  of  gasper 
hour,  £3  2s.  4d.  per  annum;  ordinary  lamps,  burning  10ft.  of 
gas  per  hour,  £5  9s.  8d.  per  annum  ;  and  incandescent  lamps, 
£2  14s.  per  annum.  The  company  are  in  no  way  liable  for 
damaged  burners,  chimneys  and  mantles.  All  lamp  columns, 
lanterns,  &o.,  are  in  the  first  instance  fixed  ty  the  vestry, 
at  a  cost  of  £2  17s.  9d.  per  lamp. 

To  facilitate  the  work  of  dusting,  the  report  continues,  the 
parish  has  been  divided  into  three  sections,  and  the  contractor 
is  required  to  remove  the  refuse  from  all  houses  once  a  week. 
In  the  year,  3,594  van  loads  were  removed  from  houses  and 
other  premises,  and  as  each  van  contains  4  cubic  yards,  there 
was  a  total  of  14,376  cubic  yards.  Of  the  total  sum  of  £1,369 
expended  on  this  work,  £1,296  was  paid  to  the  contractor.  A 
sum  of  7s.  7  jd.  is  thus  paid  for  the  removal  of  every  van  load. 
The  estimated  total  number  of  houses  in  the  parish  is  5,291, 
so  that  the  cost  is  equivalent  to  a  rate  of  about  1  jd.  in  the  £1. 
At  the  present  time,  Mr.  Burgess  thinks,  such  co-operation  is 
rarely  accorded  by  householders  to  the  work  of  dusting  as 
might  reasonably  be  expected.  On  the  contrary,  the  house- 
holder adopts  a  line  of  action  utterly  opposed  to  co-operative 
economy  of  execution.  If  each  honseholder  would  refrain 
from  casting  into  the  dust  receptacle  everything  that  could  be 
readily  burned  in  his  own  kitchen  fireplace,  not  only  would 
the  labour  and  cost  of  dust  collection  be  reduced,  but  the 
sanitary  condition  of  his  house  would  be  improved.  Further 
saving  conld  -be  effected  by  householders  facilitating  the  re- 
moval of  refuse  by  placing  movable  dust  receptacles  in  posi- 
tions readily  accessible  to  the  dustman,  and  permitting  tho 
contents  to  be  removed  on  the  regular  weekly  call  day.  In- 
stead of  this,  the  householder  (naturally)  studies  his  own  con- 
venience fii-st,  and  then  (also  naturally)  grumbles  at  the  cost 
of  the  work.  In  bettor-class  houses  any  little  social  function 
bars  the  dustman,  and  in  other  property  the  fact  of  its  being 
washing  day  or  drying  day,  &c.,  &,c.,  is  an  equal  barrier, 
whilst  in  other  jiroperty  the  greatest  hindrance  to  regular  and 
speedy  collection  arises  from  the  difficulty  of  obtaining  access 
to  the  premises.  The  dnstnien  knock  repeatedly,  but  obtain 
no  answer ;  very  likely  all  the  occupants  are  out ;  perhaps  the 
house  is  let  in  tenements,  and  no  individual  lodger  cares  to 
trouble  about  the  dust  bin,  common  to  all,  and  it  is  this  class 
of  dwelling  which  gives  tho  most  trouble  and  causes  the 
greatest  nuisance. 

Mr.  Burgess  reminds  the  members  of  his  vestry  that  the 
local  sanitary  auyiority  is  required  by  certain  by-laws  to  re- 
move house  refuse  at  least  once  a  week,  and  that  by  sec.  116 
of  the  Pnblio  Health  (London)  Act  it  is  made  a  pen.al  offence 
on  the  part  of  auyono  wilfully  obstructing  the  iierforniance  of 
this  dnty  ;  that  under  sec.  126  of  the  Metropolis  Management 
Act  "any  person  who  docs  not  permit  any  ashes  to  be  taken 
away  by  the  scavengers  appointed  by  any  vestry  shall  be 
liable  to  a  fine  not  exceeding  £5,"  and  that,  as  this  section  has 
been  repealed  and  no  corresponding  by-l,iw  made  in  its  place, 
the  sanitary  authorities  are  placed  in  a  very  difficult  position. 
It  is  therefore  to  bo  hoped,  he  remarks,  that  tho  London 
County  Council,  who  have  nothing  to  do  with  the  practical 
execution  of  the  work,  will  assist  the  authorities  who  are 
charged  with  the  duty  by  framing  a  by-law,  by  which  ad- 
mission to  tho  dustmen  couhl  be  assured. 

There  are  at  present  603  trees  on  the  public  roads  and  high- 
ways of  the  parish.  During  the  year  the  Now  River  Water 
Company  made  595  openings  in  various  roads  and  footways, 
whilo  the  gas  compan}-  made  485.  In  view  of  the  interest- 
ing comi)aratiro  re]iort  jiublislicd  in  our  last  issue,  we  may 
mention  that  one  week's  holidaj'  is  .allowed  .annually  in  addi- 
tion to  tlio  bank  holidays,  and  full  pay  is  given  to  every  mail 
who  has  been  continuously  in  tho  employment  of  tho  vestry 
for  six  months,  provided  that  there  had  been  no  serious  com- 
plaint against  him.  In  tho  event  of  illness  an  employee  is 
granted  one-third  part  of  his  wages  for  a  period  or  six  weeks. 
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Pollution  of  Water  Supplies. 

DISCUSSION  AT  THE  SANITARY  INSTITUTE. 


On  Wednesday,  at  a  sessional  mooting  of  the  Saniiriry  in- 
stiluto,  )ioUi  at  Parkos  Mnsuum,  Margarot-strcct,  W.,  a  dis- 
cnssion  took  place  on  " 'J'Ko  I'ollation  of  Water  Supijliea  by 
EncanipMionts  of  Ilop-pit-kcrs,  Casual  Workers,  Tramps,  Ac." 
Sir  l)onf,'ln8  Gallon  prosiilod. 

I'rof.  W.  II.  CoKFiKLi),  in  ojiening  the  discussion,  said  that 
lie  did  not  intend  to  speak  so  much  on  the  special  snbject  of 
discussion  itself,  but  more  with  roforence  to  the   dangers  of 
the  pollution  of  municipal   water    supplies   from  a  general 
point  of  view.     A   number  of  diseases,   among  which  were 
cholera  and   typhoid,  could,  ii  had  been  clearly  proved,  bo 
contracted  by  the  drinking  of  impure  water,  and  the  first- 
named  disease  was  originally  traced  to  this  cause.    In  speak- 
ing of   recent   typhoid    fever    epidemics  ho    mentioned  the 
theories   which  had  been    in   the  past   advanced   aa   to   the 
causation  of  typhoid  and  tin'   means  of  its  communication. 
People  might,  he  said,  go  abcnit  for  perhaps  a  fortnight  with- 
ont   knowing  that  they  were  suffering  from   it,  and  spread 
tho  poison  in  all  directions.     During  the  greater  period  of 
its  existence  MiUbank   Prison  was  a  hot-bed  of  disease.     In 
1810  the  water  supplied  to  tlie  occupants  was  obtained   from 
tho  ri\er  Th.amcs,  but  as  soon,  however,  as  tho  water  was 
drawn   from  an  artesian  well   tho  disease  disappeared  alto- 
gether, and  there  were  no  subsequent  c])idemics  of  typhoid, 
except  such  as  were  introduced  from  outside.     It  was  there- 
fore clear  that  tho  disease  was  caused  by  the  use  of  contami- 
nated water.     It  was  also   possible  to   contract  tho   disease 
from  polluted   spring  or  well  water,  as  had  been  tho  case  at 
Maidstone.     In  a  letter  which  ho  had  received  from  a  gentle- 
man in  Kent  the  following  interesting  paragraph   occurred  : 
"The  hop-growing  district  extentis  from  a  little  west  of  this 
place  eastwards  to  beyond  Slaiilatone,  and  during  the  season 
of  hop-picking   the  county  is  covered  with  encampments  of 
people  of  tho  least  sanitary  class,  frcqticnting  by  preference 
the  proximity  of  streams  and  rivers,  for  the  convenience  of 
obtaining  water  and  of  washing  their  clothes.     It  is  aeon- 
firmed  belief  among  this  class  of  people  that  the  hop  fields 
are  very  health-restoring  to  tho  feeble  and  sick  and  the  con- 
valescent, and  no  doubt  many  a  convalescent  from  typhoid  is 
taken  to  the  hop  fields,  and  their  linen,  \\'liich  may  not  have 
seen  the  tub  for  weeks,  is  washed  in  adjacent  streams.  Should 
any  of  the  streams  become  polluted  during  the  present  out- 
break at  Maidstone  by  cases  removed  from  that  town  during 
convalescence,  it  might  .spread  the   disease  into  the  villages 
among  tho  rural  population.     I  hope  your  discussion  will  bo 
the  means  of  moving  tho  county  sanitary  authorities  to  in- 
quire into  the  state  of  the  water  supply  of  (lie  rural  popula- 
tion, not  only  of  this  but  of  other  districts  with  little  or  no 
water  supply." 

Miss  M.  A.  Chreiman  spoke  of  having  recently  visited  the 
hop  fields,  and  went  on  to  give  a  very  exhaustive  description 
of  tlie  state  of  affairs  which  prevailed.  Great  misery  existed 
among  the  many  families  who  took  part  in  the  work  of  hop- 
ping, and  utterly  inadequate  accommodation  -was  provided 
for  them.  Their  sleeping  places  were  shockingly  overcrowded, 
and  the  result  was  that  cases  of  illness  were  very  frequent. 
The  surroundings  of  these  people  were  such  as  readily  to 
foster  disease,  and  the  streams  which  were  used  by  them  for 
different  purposes  quickly  became  contaminated.  Some  pro- 
vision was  badly  needed  by  which  decent  people  coidd  bo 
decently  lodged,  and  she  suggested  tho  erection  of  model 
shelters  for  their  accommodation.  Many  of  the  wells  in  tho 
hopping  ilistricts  were  in  ,a  very  bad  state  and  had  not  been 
cleaned  for  several  years;  tho  use  of  one,  she  remembered,  was 
only  discontinued  when  tlie  stench  of  tho  water,  caused  by 
the  presence  of  frogs  and  newts,  made  it  unbearable.  To 
her  knowledge  only  one  farmer  in  all  the  districts  she  visited 
served  boiled  water  to  tho  pickers  in  his  employ;  several 
handed  round  water,  but  the  majority  left  tlieir  hands  to  pro- 
vide for  themselves. 

At  the  conclusion  of  Miss  Chreiman's  address 
The  Chairman  said  that  he  had  received  a  letter  from  the 
chairman  of  the  Satiitary  Committee  at  Maidstone,  who 
stated  tliut  ho  veiy  much  regretted  being  unable  to  attend 
the  meeting,  which,  for  many  reasons,  was  of  great  interest 
to  him.  Ho  was  unable  to  agree  with  the  statements  made 
by  The  Times  newspaper  on  tho  question  of  tho  housing  of 
tho  hop-])icker8.  We  must,  he  said,  boar  in  mind  who  thoy 
are  and  whence  thoy  come. 

Dr.  KosBROKE,  of  Worcestershire,  after  describing  the  state 
of  affairs  in  his  county  during  tho  hop-picking  season,  said 
that,  in  his  opinion,  local  authorities  should  bea-sked  to  frame 
regulations  for  the  proper  control  of  the  workpeople.  Several 
had  done  this;  others  had  dono  nothing.  Outbreaks  of 
disease  were,  ho  agreed,  without  doubt,  owing  to  tho  pollution 
of  tho  water  supplies,  anil  steps  should  be  taken  to  prevent 
the  occurronco  of  such  contamination.  Uislrict  councils  were 
beginning  to  realise  their  responsibilities,  and  ho  hoped  that 
the  time  was  not  far  distant  when  the  mnch-dosircd  changes 
would  bo  effected. 

Dr.  Tew,  medical  oflTicer  of  health  for  West  Kent,  admitted 
that  the  housing  provided  for  the  pickers  during  the  season 


was  undoubtedly  bad,  but  it  would  bo  altogether  wrong  to 
think  tliat  nothing  was  dune  for  their  bcatorment.  In  many 
districts  by-laws  with  reference  to  sanitary  matters  wero 
already  in  force,  and  a  society,  which  made  all  arrangomenlB 
in  regard  to  tho  railway  journeys,  employment,  4c.,  had  been 
in  existence  for  some  thirty  years.  All  pickers  infected  with 
disease  wero  isolated  to  either  permanent  or  temporary  hos- 
pitals, and  ho  therefore  had  to  make  an  exception  to  tho 
statement  that  they  were  wholly  nncared  for. 

Dr.  Percy  A  hams,  deputy  medical  officer  of  health  for 
Maidstone,  in  describing  some  of  tho  investigations  into  tho 
sources  of  the  present  typhoiil  epidemic,  said  that  he  was  very 
much  struck  with  the  many  cases  of  diarrhoea  which  preceded 
tho  outbreak.  Ho  agreed  that  with  regard  to  tho  treatment 
of  hop-pickers  there  were  abuses,  but  it  was  not  duo  to  the 
farmers,  as  had  been  stated,  that  they  arose.  There  was  a 
marked  improvement  in  the  way  these  people  were  housed, 
and  also  in  tho  condition  of  tho  water  supplies  and  other 
matters.  Although  there  were  cases  which  ho  could  quote 
which  called  seriously  for  reform,  there  were  many  in  which 
the  pickers  wero  both  happy  and  comfortable  for  the  few 
months  of  their  work  in  tho  hop  fields. 

Dr.  Thrksh  (Chelmsford)  spoke  of  having  exaniiuod  many 
water  supplies  and  finding  them  defective,  the  connectiong 
being  badly  made.  In  regard  to  pollution,  it  was  one  thing 
to  provide  proper  conveniences  for  the  people  employed  in 
the  hop  fields,  but  quite  another  to  enforce  their  use.  Tliero 
should,  ho  suggested,  be  a  protective  area  around  every  well, 
which  ought  to  be  under  the  direct  protection  of  the  purveyor 
of  the  water,  in  order  to  prevent  pollution.  That  should  bo 
insisted  npon.  In  the  cases  of  pablio  supplies  tho  only  thing 
to  do  was  to  follow  tho  example  of  Glasgow,  and  acquire  the 
whole  watershed. 

Dr.  Porter  (Stockport)  strongly  protested  against  the  in- 
justice  of  medical  oflBccrs  being  unable  to  make  proper  in- 
spections of  water  supplies,  while  provisions  of  all  kinds  might 
be  examined  at  any  time.  He  quoted  an  instance  where  tho 
company  refused  to  allow  an  inspection  of  their  works  with- 
out notice  being  first  given,  and  he  therefore  thought  that 
power  should  be  granted  to  any  authority  to  inspect  or  take 
any  samples  of  water  from  any  works,  and  that  all  possiblo 
facilities  should  be  given  by  tlie  eomjiany  for  tho  purpose. 

The  Kev.  E.  TilosiAS,  vicar  of  West  Farleigh,  said  thatthero 
was  no  doubt  that  there  was  a  great  deal  of  overcrowding 
amongst  the  hop-pickers,  and  that  there  was  no  efficient 
sanitary  arrangements.  The  people  had  got  into  a  sort  of 
sleepy  state,  and  as  this  had  existed  for  so  long  it  might  go 
on  for  years.  It  was  a  mistake  to  think  that  nothing  had 
been  done  for  tho  pickers ;  in  some  cases  medical  men  wero 
engaged  for  their  relief,  and  he  therefore  hoped  that  thoy 
would  not  go  away  with  a  wrong  idea. 

Major  Flower  and  others  having  spoken,  tho  discossion 
shortly  after  closed. 


Among  those  present  at  the  recent  annual  dinner  of  tho 
officers  of  the  Wandsworth  District  Board  of  Works,  which 
took  place  at  tho  Holborn  Restaurant,  wero  Mr.  H.  C.  Hills, 
clerk  to  the  board  (chairman),  Mr.  A.  Southam,  surveyor  for 
Clapham,  Mr.  J.  C.  Radford,  surveyor  for  Putney,  >Ir.  W.  N. 
Blair,  surveyor  to  the  vestry  of  St.  Pancras,  and  Mr.  J.  Rush 
Dixon,  tho  surveyor  to  the  Shoreditch  Vcstrj-. 

The  members  of  the  Liverpool  Engineering  Society  aro 
about  to  present  to  Mr.  H.  Percy  Bonlnois,  on  his  retirement 
from  the  position  of  city  engineer,  a  handsome  service  of 
plate,  whilst  Mrs.  Boulnois  is  to  bo  tho  recii)ient  of  a  silver- 
mounted  toilet  set.  Mr.  Boulnois,  who  ha.s  occupied  the 
presidential  chair  of  the  society,  has  during  the  eight  years 
he  has  been  in  Liverpool  always  taken  a  deep  interest  in  its 
welfare.  Tho  presentations  which  are  to  be  made,  will  be 
preceded  bv  a  luncheon  at  the  Alexandra  Hotel.  It  will  be 
gratifying  to  tho  manv  friends  of  ilr.  Boulnois, says  the  Lncr. 
pool  ilcrcurij  of  Wednesday,  to  learn  that  he  has  been  offered, 
and  has  accepted,  an  appuiutmont  under  the  Local  Govern- 
ment Board,  and  it  is  desired  that  he  should  commence  his 
now  duties  on  tho  1st  j.rox.  This  fact  has  b.-cu  communi- 
cated to  the  Corporation  Health  Committee,  and  a  special 
meeting  of  that  body  is  to  be  hold  to-morrow  for  tho  purpose 
of  considering  tho  appointment  of  a  city  engineer,  and,  in 
addition,  a  building  survoyor. 

ADVERTISEMENT 

RcccivLti  loo  Inl*'  for  I'liiw^illcftlinn, 


CIVIL  SERVICE  COMMISSION.— Forthcoming 
Examination.— Second-class  Asjiislant  Survoyor.  in  tho 
Offices  of  H.M.Works  ttwenty-throe  to  thirty),  21st  December. 
Technical  training  and  qualifications  necessary.  The  date 
specified  is  the  latest  at  which  Hpplicatioll^  can  bo  recei\e.l. 
They  must  be  made  on  lorms  to  be  obtained,  with  particuhirn 
from  the  Secretary,  Civil  Service  Commission,  London,  S.W 


590 


THE    SURVEYOR  AND   MUNICIPAL 


[November  19,  1897. ' 


Points  of  Professional  Practice. 


CORRESPONDENCE. 


Dissemination  of  Typhoid  Fever. — Dr.  Herbert  Manley, 
medical  officer  of  liealth,  AVest  Bromwich,  writes :  Mr. 
Roechling,  in  his  remarks  upon  this  subject,  feeems  to  have 
somewhat  overlooked  some  of  tho  doabtfal  points  in  the 
life  history  of  bacilli.  Granted  that  bacilli  of  tho  Eberth- 
Gaffky  type  are  present  in  many  cases  of  typhoid  fever, 
granted  even  that  a  bacillus  is  present,  if  not  actually  the 
cause,  in  typhoid,  is  there  not  the  further  problem  of  the 
possible  modifications  of  bacilli  nnder  varying  conditions  of 
germ  life  'i  There  seems  to  be  some  ground  for  the  sugges- 
tion that  the  bacillus  coli  communis  has  not  been  sufficiently 
studied  in  what  may  bo  called  its  pliysiological  aspect  before 
proceeding  to  describe  the  peculiarities  of  the  bacilli  which 
are  found  in  the  intestines  pathologically.  The  influence  of 
sewer  air  may  undoubtedly  be  of  a  twofold  character — it  may 
be  the  cause  of  introducing  the  typhoid  bacillus,  whatever  be 
its  exact  characteristics,  to  a  suitable  medium  for  propagation, 
such  as  milk,  for  there  can  be  no  doubt  as  to  the  .air-borne 
origin  of  such  an  outbreak  as  that  described  by  Dr.  Cameron ; 
or  it  is  possible  that  under  surroundings  favourable  to  the 
growth  of  pathogenic  organisms  the  germ  of  typhoid,  or  any 
other  disease  of  a  similar  nature,  may  assume  characteristics 
of  a  much  more  virulent  type.  Is  it  not  possible  to  go  further, 
and  to  suggest  that  in  the  present  state  of  bacteriology  we 
are  inefficiently  acquainted  with  the  laws  governing  the  de- 
velopment of  bacterial  species  ?  The  report,  still  incomplete, 
of  Dr.  Washbonrn  on  the  bacteriological  aspects  of  the  Maid- 
stone water  points  very  strongly  to  the  possibility  eitlier  of  tho 
typhoid  bacillus  being  constantly  with  us,  and  only  assuming 
a  dangerous  attitude  under  favourable  conditions,  or  to  its 
being  a  modification  of  some  of  the  ordinary  micro-organisms 
■which  are  found  in  alvine  discharges.  The  experiments  of 
Messrs.  Laws  and  Andrews  are  to  me  entirely  outside  the  ques- 
tion in  this  case.  Interesting,  as  they  undoubtedly  were,  to 
every  student  of  the  problems  connected  with  sewer  venti- 
lation and  the  dangers  and  nuisances  of  sewer  gas,  they 
amount  to  an  attempt,  only  partially  successful,  to  prove  a 
negative.  The  conclusions  to  which  they  came  with  respect 
to  the  life  and  growth  of  the  typhoid  bacillus  in  ])ure  sewage 
were  based  upon  experiments  which  by  no  means  fairly  repre- 
sent the  conditions  under  which  the  bacillus  from  the  excreta 
of  a  dwelling  house,  or  even  of  the  casual  wayfarer,  find  their 
way  into  the  sources  of  a  water  supply.  And,  further,  until 
bacteriology  has  become  much  more  of  an  exact  science  than 
at  present  it  will  be  unwise  to  discard  the  broader  vision  of 
tho  causation  of  disease  which  prevailed  in  the  days  when 
bacteria  were  comparatively  unknown  in  favour  of  the  theories 
of  the  microscopist.  I  have  no  wish  to  minimise  or  in  any 
way  to  discredit  the  immense  value  of  the  advance  in  bacteri- 
ology, but  it  has  always  seemed  to  me  that  the  bacteriologist, 
contrary  to  the  usual  course  of  study,  has  approached  patho- 
logical conditions  before  being  sufficiently  acquainted  with 
the  normal  physiology  of  the  subject.  The  Maidstone  Town 
Council  are  disappointed  that  no  specimen  of  the  bacillus 
Eberth-Gafiky  has  been  captured  in  their  water  supply  and 
exhibited  to  them  byitheir  experts.  Mr.  Roechling  assumes 
that  it  is  necessarily  present  in  the  sewers  which  lead  from 
typhoid-infected  houses.  But,  in  the  first  place,  there  are 
many  cases  of  undoubted  typhoid  in  which  the  bacillus  has 
not  been  isolated  from  the  excreta  after  most  careful  search  ; 
and  in  the  next,  even  if  it  were  in  the  sewage,  it  would  be 
unable  to  maintain  its  vitality  for  any  length  of  time.  In 
considering  the  etiology  of  an  epidemic  of  typhoid  fever  it 
is  only  in  such  broad  cases,  like  those  of  Maidstone,  Worthing 
or  Lynn,  that  we  can  at  once  put  a  finger  upon  the  water 
supply  ;  next  come  the  milk  epidemics,  which  are  distinguished 
by  the  selective  character  of  tho  cases  ;  and,  lastly,  we  come 
to  those  sporadic  instances  where  no  cause  can  be  discovered. 
Beyond  this  there  is  a  class  of  towns  in  which  the  disease  is 
practically  endemic.  In  connection  with  this  side  of  the  ques- 
tion reference  may  be  made  to  the  experiences  of  Sunder- 
land, of  Middlesbrough,  of  St.  Helens  and  West  Bromwich. 
The  presence  of  a  largo  number  of  middens,  the  saturation  of 
the  soil,  the  pi'actico  of  throwing  typhoid  excreta  into  ash- 
pits common  to  a  whole  yard  and  the  consequent  dissemina- 
tion of  germs  by  aerial  means,  are  surely  to  bo  ranked  as 
proofs  of  aerial  typhoid  infection.  It  is  unwise  to  be  in  haste 
to  claim  for  any  one  sanitary  reform  the  abolition,  or  even 
modification,  of  epidemic  disease.  The  day  of  specifics  and 
earthquake  pills  is  ])a8t,  .ind,  though  ]>ure  water  has  done 
much,  oven  with  an  irreproachable  water  snjiply  much  re- 
mains to  be  done. 

Refuse    Destructors  and  Electric    Lighting.— Mr.    H. 

liiiyh',  Sti'ctl'urd,  wrili's  :  .AdvertiTig  to  your  rriiiarks  on  this 
subject  in  your  issue  of  the  ]2th  inst.,  1  would  like  to  call 
the  attention  of  your  readers  fo  the  remarks  made  on  this 
question  in  a  paper  re.id  at  tln^  annu.al  mpfHiig  of  (he  .Sani- 
tary Institute  in  Ijiverpool,  in  September,  IS'.J-I,  wlioi-cin  i\\i? 
writer  said  :"  Many  invcintors  of  desfructors  jironiiso  much  of 
the  power  to  be  gained  from  the  combustion  of  towns'  refuse  ; 
nay,  if  some  reports  are  to  bo  believed,  a  whole  town  may 
derive  its  electric  light  by  tho  combustion  of  its  refuse.     lint 


cool  thinkers  will  not  bed  led  away  by  these  statements. 
Perhaps  the  best  commentary  on  this  matter  was  that  of  an 
intelligent  man  in  charge  of  a  destructor  in  a  provincial 
town.  He  said  :  '  They  tell  me  they  can  steam  up  with  it  in 
some  places,  but  it  takes  me  all  my  time  to  get  some  of  tho 
stuff  they  bring  me  to  burn  at  all.'  This  will  probably  be 
the  case  in  many  places  ;  in  few  only  will  the  refuse  matter 
be  found  to  have  sufficient  burnable  material  in  it  to  repay 
the  cost  and  trouble  bestowed  upon  it,  and  no  amount  of  arti- 
ficial aid  can  extract  more  heat  from  it  than  its  total 
calorific  value."  In  the  light  of  past  experience  and  the 
failures  you  mention  at  St.  Pancras,  Ealing,  Ac,  in  regard  to 
combined  refuse  destruction  and  electric  lighting,  it  is  not 
well  that  authorities  should  be  posted  up  as  to  the  waste  of 
money  in  trying  to  do  that  which  on  the  face  of  the  relative 
value  of  coal  versus  towns'  refuse — being  equivalent  as  1  is 
to  10  in  calorific  value — they  should  know  to  be  impossible, 
notwithstanding  the  use  of  steam  or  other  blasts,  which  afc 
the  best  are  only  means  of  increasing  the  heat  locally  ?  It  is 
simply  a  ease  of  robbing  Peter  to  pay  Paul.  Instead  of 
authorities  going  in  for  expensive  apparatus  as  regards 
engines,  boilers  and  dynamos,  it  would  he  much  cheaper  to 
put  doMm  a  gas  engine  to  make  mortar  and  light  up  the  pre- 
mises with  gas  than  by  spending  thousands  of  pounds  in 
what  is  proving  a  failure  except  to  a  very  small  extent — viz., 
by  being  only  sufficient  for  the  destructor  premises. 


QUERIES  AND  REPLIES. 

Sketchrt  accompanijijjg  Quericit  rhould  he  made  gepanife  on  white  paper 
in  plain  black-ink  lines.    Lettering  orjigureg  should  be  bold  and  plain. 


115.  Fire-extinguishingr  Apparatus  required  for  a  Small 

Town. — "  H;0."  writes:  In  my  district  we  have  a  small  town 
of  2,000  inhabitants.  It  is  supplied  with  water  by  a  water  com- 
pany, the  size  of  pipes  being  6  in.  and  3  in.     There  is  a  head  of 
water  of  about  270  ft.     Hydrants  are  provided  on   the  mains 
at  distances  of  every  100  yards.     What  would  be  a  simple 
but  efficient  equipment  of  fire-extinguishing  apparatus  ? 

A  simple   and   efficient   equipment  of  fire-extinguishing 
apparatus  suitable  for  small  towns  where  there  is  a  con- 
stant   supply   of  water   distributed   in   mains,  where   the 
pressure  of  water  at  the  hydrants  is  about  401b.  per  square 
inch — that  is,  93  ft.  head — may  be  provided  witli  the   fol- 
lowing appliances,  viz.  : — 

One    hydrant  stand  pipe,  copper  stem,   double     £  s.    d. 
outlet  to  suit  ball  hydrant,  price  ...  ...     3  10     0 

Two  copper  branch  pipes,  with   J-in.  nozzle  for 

21-in.  hose,  22s.  6d.  each  2     5     0 

One  dividing  breech  piece,  price...         ...  ...     1     5     0 

Six  firemen's  axes,  5s.  6d.  each    ...  ...  ...     1  13     0 

200  yards  best  canvas  2i-in.  hose-pipe,  in  50-ft. 
lengths,  with  Morris's  male  and  female  coup- 
lings, price,  complete,  per  yard...  ...  ...     0    2     9 

Three  firemen's  hand  lamps,  12s.  6d.  each  ...  1  17  6 
The  hydrant  stand  pipe  as  described  is  suitable  for  ball 
hydrants.  Where,  however,  spindle  liydrants  are  those  in 
use  the  cost  of  stand  pipe  to  suit  this  form  of  hydrant  will 
be  somewhat  less;  but  valve  keys  will  be  required  for  open- 
ing the  spindle  hydrants.  The  hydrant  stand  pipe  and 
also  couplings  of  hose  pipes  should  preferably  be  fitted 
with  Morris's  patent  couplings.  Two  excellent  little  books — 
"Rules  and  Management  of  a  Fire  Brigade"  (price  Is.)  and 
"Fire  Brigade  Drills"  (price  Is.),  published  by  Siiand, 
Mason  &  Co.,  Blackfriars-road,  S.E.,  should  be  procured. 
Tho  National  Fire  Brigade  Union  also  publish  a  small  book 
on  "  Drills  for  Fire  Brigades,"  which  should  be  studied.  The 
following  firms  are  manufacturers  of  fire  brigade  apparatus: 
Messrs.  W.  Rose  &  Co.,  Metropolitan  Works,  Manchester; 
Shand,  Mason  &,  Co.,  Blackfriars-road,  S.E.;  Merry  weather  & 
Sons,  63  Long  Acre,  W.C.  It  will  be  seen  that  no  provision 
is  made  for  a  manual  fire  engine,  which  is  quite  unneces- 
sary. In  fact,  in  the  majority  of  fires  in  onr  large  towns, 
where  the  buildings  are  hig'n  and  there  i.s  a  prevailing 
pressure  of  about  60  lb.  per  square  inch,  the  fires  are  mostly 
extinguished  by  jets  direct  front  hydrants. 


On  Monday  morning  an  inquest  was  held  on  the  body  of 
Mr.  George  Henry  Humltlos,  surveyor  to  the  Sunderland 
Rural  District  Council,  who  was  found  on  Saturday  off  Chester- 
road,  in  close  proximity  to  a  disused  railway.  The  deceased 
was  well  known,  having  been  emploj'cd  for  some  fourteen 
years  by  the  Sunderland  Corporation,  and  subsequently  act- 
ing as  assistant  surveyor  to  the  J.arrow  Town  Council.  He 
was  forty-two  years  of  age,  and  leaves  a  widow  and  family  of 
six  children.  Tho  evidence  given  at  the  inqnest  was  to  the 
effect  that  for  some  months  ho  had  been  strange  in  his  manner, 
and  two  weeks  ago  loft  his  home,  since  which,  dosjiite  every 
effort,  he  had  not  been  traced  until  last  Satnrilay.  The  body 
was  then  discovered  by  a  farmer,  who  fouiul  a  hot  tie  of  carbolic 
acid  iti  the  vicinity.  No  reason  coulil  be  assigned  for  what 
was,  undoubtedly,  a  case  of  suicide,  and  a  verdict  was  re- 
turned to  the  effect  that  the  deceased  committed  suicide 
whilst  temporarily  deranged. 


i 
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Law  Notes. 


Edited  by  J.  13.  REIGNIER  COXDER,  11  OKI  Jewry  Chambers,  E.G.. 

Solicitor  of  the  Supremo  Court. 


The  Editor  will  be  pleased  to  ansu-er  any  questiona  nffecthig 
the  ftractice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  be  written  legibly  on  foolscap  %mpcr,  one 
side  only)  should  be  addressed  to  "  The  Law  Edit  or,*' at  the  Offices 
o/The  Survkyor.   Where  possible^  copies  of  local  Acts  or  docu' 


pRRSONAr  InJCRY  THROLCn  COLf.APSE  OF  HfOHWAY  :  LIA- 
BILITY OF  Local  Avthoritv. — The  nicety  of  tho  distinction 
botwocn  "  nonfoasanco  "  nml  misfeasance  "  is  illustrated  in 
tho  caso  of  ]Vallcy  v.  Wliitchitrch  Urban  District  Council 
(Whitchurch  Connty  Court,  10th  October).  Tho  plaintiff 
claimed  £50  damajres  for  injuries  sustained  by  bis  mare 
through  tho  collapse  of  a  road  near  Whitchurch.  It  was 
stated  in  evidence  that  in  18f*5  a  sewer  was  laid  under  tho 
road  at  the  exact  spot  where  tho  accident  happened,  and  the 
plaintiff's  case  was  that  the  road  pave  way  through  the  de- 
fendants' servants  not  !iavin;_'  Blled  up  a  cavit}'  in  the  trench 
in  which  the  sewer  was  laid.  For  tho  (h'fenco  several  wit- 
nesses gave  evidence,  among  them  being  Mr.  \.  Matthew 
Jones,  surveyor  to  the  Chester  Corporation,  and  Mr.  Samuel 
Davies,  surveyor  to  tho  Wirral  Rural  Council,  both  of  whom 
had  examinofl  the  road.  Mr.  Jones  attributed  the  collapse  to 
the  effect  of  a  thaw  after  frost.  Tho  subsoil  was  a  shifting 
sand,  and  during  a  thaw  tho  road  would  become  broken  np 
and  tho  surface  water  would  cause  such  pressure  on  the  sub- 
soil as  to  create  a  cavity  where  there  was  little  resistance. 
Th9  incline  at  this  point  was  1  in  -K),  and  his  view  was  that, 
through  tho  washing  of  the  sand,  a  cavity  had  been  created 
beneath  the  macadam,  which  gave  way  the  moment  the  horse 
got  on  it.  Mr.  Davies  gave  similar  evidence,  and  agreed  with 
tho  theory  advanced  as  to  the  cause  of  tho  accident.  His 
Honour  held  that  the  defendants  were  liable  for  an  act  of 
misfeasance,  tliey  being  responsible  for  tho  surface  of  the 
road  after  laying  the  sewer.  "  Tho  cavity  might  have  been 
prevented  by  laying  cross  drains  or  having  drains  on  the 
cdpe  of  the  road.  The  defendants  liad  not  done  enough  in 
repairing  tho  road,  and  judgment  would  therefore  bo  for  the 
plaintiff." 


QUERIES  AKl)  REPLIES. 

IXTERRUPTIOX      OF      FlOW     OF    AlR      CAfSlNG      ClIIMNEY     TO 

Smoke. — "  Householder"  writes:  Tho  accompanying  hand 
sketcb  represents  in  outline  four  houses  on  the  right  ;ind 
one  large  building  on  the  left  in  elevation.  The  large  build- 
ing on  the  left  has  been  recently  erected  in  place  of  a  house 
of  similar  elevation  to  the  four  shown  on  tho  right.  Tho 
chimney  of  tho  house  at  A  refused  to  draw  while  the  gable 
of  the  largo  building  was  being  pnt  up  from  A  to  IJ.  The 
owner  of  the  large  building  then  put  up  zinc  flues  for  the 
house  from  A  to  B,  and  these,  for  tlie  time  being,  are  work- 
ing satisfactorily.     The  largo  building  belongs  to  one  person 


and  the  four  houses  belong  to  another.  Will  you  j)leaB0  state 
opinion  on  the  following  points — viz.,  1st,  Can  the  owner  of 
large  building  be  compelled  to  carry  up  tlie  chimney  stack  of 
tho  house  from  A  to  B,  building  it  properly  in  brickwork  ? 
2nd,  Is  he  bound  to  keep  up  tho  zinc  Hues  he  has  erected,  to 
clean  them,  and  maintain  in  good  working  order?  :ird,  In 
caso  of  an  action,  is  tliere  any  limit  of  time  within  whicli  it 
should  bo  brought  r"  An  answer  to  the  above,  and  any  inform- 
tion  on  the  subject,  will  very  much  oblige. 

If  any  portion  of  the  larno  building  nctimlly  ovorhanfirs  tho  adjoininf? 
houso  tho  owiior  of  the  Ifittor  CdiiUl  compel  tho  romovftl  of  tho  ovor- 
hanpinff  portion,  for  "  ctijuf  f»f  tnlum  ejitt  ett  uninf  ad  nvtifn."  But  if 
the  liirj^e  builiiinj?  does  not  overhimjf,  tho  iiucetion  will  nrirto  wliother 
tho  owner  of  tho  pmuUor  hoime  Ims  rtC'iuiri'cI  a  ri^ht  to  tho  uniTiler- 
ruptcd  (low  of  iiir  through  tiio  spnco  now  ocrupidl  by  tho  uppor  part 
of  tho  lufffo  biiiMiiip.  Surh  a  ri«ht  could  only  havo  boon  uci)uircd  by 
pnmt  (o.vpross  or  implied)  or  by  iiroHcriplioii  at  coinumn  law.  Tho 
anMwer  to  this  q»i08lion  (IcpcikIh  uiM>n  tho  fuels  nod  upon  tho  view  n 
court  inij^ht  take  aa  to  their  stilhcioney  to  oi^tubliHh  tho  ri^ht.  {It  would 
have  to  be  shown  (in  tho  absence  of  an  cxprows  trrnnt)  that,  tho  owner 
of  tho  HMiallor  hou»io  n!id  hitt  prcdocefutord  in  tillo  had  enjoyed  the  unin- 
torruptod  tlow  (if  air  for  what  tho  Court  luitrht  consider  a  poriod  of 
rea.sonablo  Ion(jth,  ho  that  a  i^rMOt  inJKht  he  ioipUod.  FortyyearH  has 
been  hold  t<)  be  lonp  enouirh  ( Itnti  v.  Grrnory,  '2't  Q.H.I>.,  IHl),  but  ti 
does  not  follow  that  a  Ions  i)eriod  miKhi  not  Riiffico.  'I'ho  FresrriiiLiou 
Act  (L*  and  3  Will.  IV,,  c.  71)  does  not  apply  to  an  oaecmout  of  this  kmd. 
Apsuminjf,  then,  that  iho  case  is  not  one  of  overhanging,  InU  inorcly  of 


ments  referred  to  should  ho  enclosed.  All  explanatory  dia^ramt 
must  be  drawn  and  lettered  in  black  ink  only.  Correspondents 
who  do  not  tdsh  their  nainim  pitblishcd  should  furnish  a  nom 
do  plume. 


intorniption  of  flow  of  air,  thoansweni  to  tbo  queries  will  be  ns 
folldWB:  (1)  If  Biich  ft  ripht  a*»  a)K>vo  in'licntcJ  has  l»oen  ac'iuired,  ii 
coul'l  1)3  onforcert  by  an  action  for  danmgeB  or  for  an  injunction 
(although  it  is  contrary  to  the  unual  pnn-tice  of  the  Court  t*'  Mrnnt  a 
mandatory  injitncliun  to  pull  duwn  n  building,  or  portion  of  a  budd- 
ing, whore  dainages  will  afford  a  sulflciont  remedy).  There  would  l>e 
no  right  to  cumjwl  tbo  carrying  up  of  tho  chirunoy  siAck,  but  if  tho 
aggrieved  owner  Hucceoded  in  bin  action  ho  could,  of  courw,  dirtate  hiH 
own  terms.  (3)  Not  unlORS  Kuch  right  as  previcuhly  mcntioinid  liaA 
boon  ac/iuired,  in  which  c»i'<o  tho  rt-markK  in  Answer  (l|  are  Hppiicnbio. 
(3)  An  action  should  bo  cummeuccd  within  liix  years  after  tho  cau^u  uf 
action  arose. 


Factories  :  Sanitary  AccoMMobAXioN.  —  "  Sanitation  " 
writes:  An  urban  snnitary  authority  some  time  ago  adopted 
a  reaolntion  that  tho  closets  of  all  new  houses  and  factories 
(in  fact  all  new  closets  to  bo  hereafter  erected)  shoiihl  be  on 
tho  water  system.  The  builders  of  houses  have  followed  this 
resolution  without  much  trouble,  bat  those  erecting  faetories 
object  to  build  closets  on  the  water  system,  and  proceed  to 
erect  them  on  tho  pail  system,  and  state  that  in  their  opinion 
tho  Act  is  sufficiently  met  aa  "a  sufficient  closet"  is  provided. 
I  am  told  that  the  authority  cannot  compel  theRo  people  to 
erect  closets  on  the  water  system,  notwithstanding  that  when 
the  plans  of  their  now  factory  were  passed  by  the  council 
they  were  only  api>roved  conditional  upon  the  closets  being 
erected  on  the  water  system,  which  condition  was  also  en- 
dorsed upon  tho  plan.  Can  tho  authority  compel  them  to 
make  closets  on  tho  water  system  in  lieu  of  tho  pails  as 
erected,  and,  if  so,  ander  what  section  of  the  Public  Health 
Acts  ? 

The  enactments  ns  to  closet  accommodation  in  factorlos  and  work* 
shops  are:  (-i)  The  Public  Health  Act,  1875,  sec.  3d ;  (i)  The  Publio 
Health  Acts  Amendment  Act,  1H90,  eec.  22 ;  and  (r)  tho  I'nciory  and 
AVorkshop  Act,  1S95,  sec.  3o.  The  first  of  these  (a)  is  almof>t  olwiolete, 
for  in  dititricta  where  the  Act  of  1^00  has  been  adopted  it  is  repealed* 
whilo  in  other  districts  it  is  j-uixirscdcd  by  the  third  (c).  Shortly,  the 
effect  of  these  enactments  res|>ectively  is  as  follows  .-  (a)  The  author- 
ity may  give  notice  to  the  owner  of  a  factory  to  construct  '*  a  Kutficient 
number  of  water-closets,  earth-closets  or  privies,  and  o^hpitH,  for  the 
separate  use  of  each  sex."  Penalty  for  non-compliance,  £20  and  4*>s.  a 
day.  (i)  Factory  to  be  provided  with  "  snlBcient  and  suitable  accom- 
modation in  the  way  of  sanitary  convcBiences with  proper  scimroto 

accomraodation  for  ])orbon8  of  oavh.  sex."  Similar  power  to  tho  author- 
ity, and  biinilar  ponuUies  as  m  («).  (c)  "Where  (i)  not  in  force,  factory 
to  be  provided  witli  "sulTicient  and  euitablo  accommodation,  ic,  as  in 
(6).  Penalty  £10,  and  Court  may  make  an  order  fir  the  work  to  bo 
done,  and  continuing  jjenalty  of  £1  a  day  ondiscpbedionce  to  tho  order. 
It  does  not  appear  to  have  been  decided  whether  under  either  of  these 
sections  the  authority  can  require  any  particular  kind  of  cloj'ot,  or  who 
is  to  deterinino  whether  tho  nccommodation  is  suQicient.  In  the  noiea 
to  (<i)  in  "  liumley's  Public  Health  Act"  (5th  edition,  p.  CmH)  it  is  stated 
that  "  tho  looal  authority  may  properly  sixjcify  tho  number  which  they 
thiuk  stillicient.  but  their  decision  will  not  conclude  ihe  ([uostinn  if  tho 
owner  or  occupier  construe!  what  ho  considers  sufficient  and  tlie  jus- 
tices concur."  But  no  authority  is  given  for  this  statement.  There  i« 
another  section  of  the  Public  Health  Act,  1875,  however,  which  ought 
to  bo  noticed.  I  refer  to  soc.  30,  which  provides  that  if  a  "house" 
appears  by  report  of  tho  surveyor  or  inspector  of  nuisances  to  be  with- 
out ft  eulticiont  water-closet,  earth-closet  or  privy,  the  authority  shall 
givo  notico  to  the  owner  or  occupier  to  provide  a  suftlcient  water-closet, 
earth-closet  or  privy,  and  if  such  notico  is  not  complied  with  may 
themselves  do  the  work  at  the  owner's  exjwnso.  Now,  by  sec.  4 
*'  house  "  includes  *'  factories  and  other  buildings  in  which  persons  are 
employed."  And  it  has  been  hold  that  upon  proceedings  under  this 
section  tho  justices  havo  ro  jurisdiction  to  hear  evidence  an  to  tho 
necessity  of  tho  works  done  by  the  authority,  it  Iwing  for  the  latter 
body  to  determine,  on  tho  report  of  their  surveyor,  whether  the  clnjiets 
were  eufhcient,  subject  only  to  the  right  of  appeal  to  tho  htR*al  f  ^ivern- 
ment  Board  (*ff  SMerbornf  Local  Board  v.  Bnyie,  -10  J.I*.,  C75,  and 
"Query  and  Reply"  on  p.  OOG  oHtr),  Unfortunately,  however,  the 
singular  number  is  matio  use  of  in  this  section  (".i  suillciont  water- 
closet,  Ac."),  so  that,  although  in  "  Lumley's  Public  Health"  (filh 
edition,  p. GO)  the  opinion  is  ox  pressed  thot  this  section  applies  to  factori  en, 
it  would  apiMjnr  to  be  of  very  little  use  in  the  case  of  such  buildiugs, 
because  the  owner  can  only  bo  rdpiireJ,  thereunder,  to  provide  "  .i  '* 
sutVicient  wator-closct,  Ac.  It  is  clear,  however,  that.ntnier  whichever 
of  the  other  enactments  l>cforo  referred  to  is  applicablo,  "  butlicient '• 
sanitary  accommodation  can  be  enforced,  although  |>^^ssiblT  iho 
authority's  viow  of  what  is  .■-urtlciont  may  not  Ijo  concluMve.  Bui  it 
m\ist  be  home  in  mind  that  tho  authority  cannot  lay  down  a  ofn^rat 
resolution  as  to  any  particular  kind  of  closet  (#<•/  Viuilfrv.  lliindr- 
trorfh  Dhtrict  Hoard  o/  Works,  27  J..J..  cb.  3*2,  Wood  v.  U  t,iuf$  CorjM' 
ratiou,  page  210  anfr).  The  mrveyor  must  report  separately  nsto  rnch 
individual  factory,  and  the  aultiority  oiiist  puiM»  asor^imto  resolution 
as  to  each  "  with  reference  to  tho  jmrtictilnr  oireunistanoas  of  Uiocaj>o.*' 


Surveyor  and  Sanmtahy  iNspFdOR:  Towfb  to  Accki't 
ANOTHKR  Ai'PoiNTMENT. — A  oonespoudent  writes  ;  "  Member  '* 
is  a  surveyor  and  sanitary  insjwctor  to  an  urban  district  council, 
devotingWholo  time,  half  salary  as  insjtoctor  being  paid  by- 
county  council.  Can  "  MeinlKsr  "  accept  cnolher  »p]H>intmeut 
as  inspocttir  for  a  rural  district  council,  pnnided  his  council 
will  allow  him,  having  regard  to  the  jurisdiction  of  Local 
Government  ltoar<I  over  such  mutters  aud  tho  fact  tbnt  tho 
county  council  pay  half  liis  salary  ? 

«y»cc.  U>1  of  the  Publi.'  lUalth  Act.  I'i7r..il  U  pr.  *  '  '  !he  Niino 
poition  mav.  with  tin*  wnni.  m  of  the  I-oonl  i;.»Vi  .  .,  \t  ap- 

jwinted  miMlicftl  •■ili^-.- ^''    ^•■^'!'l  «.r  in-jw-ci-T  ■><  ■  t,T;>  ,.r 

mori' districts  by  i  inrilic*  of  sn  '  ■\.v> 

l.tval  (JovernnuM.-  I'V  onier  pr-  ,!■. 

pointment  ami  tl'  -  m  which  tt  t- 

mont  and  the  salniy  -iii'i  rii'iive»  of  such  olhirr  ^iiiin  I'i-  i«rtio  ov  -Tirh 
authorities.    Tho  t^ln^d  hav<*  issunl  several  orders  umler  thl»  mcOoq, 
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Municipal  Work  in  Progress  and  Projected. 


This  week  the  Loudon  County  Council  authorised  a  large 
expenditure  on  temporary  asylum  buildinffs.  The  Sonth- 
ampton-row  improvement  has  also  come  np  for  consideration. 
The  City  Commission  of  Sewers  have  also  a  big  work  of  im- 
provement on  hand  in  connection  with  Lower  Thames-street, 
and  information  of  largo  provincial  work  will  bo  found  iu  the 
paragraphs  referring  to  Oxford,  Walsall,  Blackpool,  Plymouth, 
Wakefielil,  Exeter,  West  Bromwich,  Wallasey,  Hadcliffo,  Wrex- 
ham, Godstone  and  other  places. 

METROPOLITAN    AUTHORITIES. 

LONDON  COUNTY  COUNCIL. 

After  a  period  of  comparative  quiescence,  the  council  agaic 
find  it  necessary'  to  come  to  close  qnai-ters  with  a  very  con 
tentious  subject  indeed — the  taxation  of  ground  values.  The 
Local  Government  and  Taxation  Committee  have  prepared  a 
long  report  on  this  complex  subject,  but  the  council  decided 
on  Tuesday  that  they  required  a  fortnight  to  consider  it. 
Later  in  the  sitting  the  members  addressed  themselves  to  the 
serious  task  of  discussing  and  deciding  whether  bathers  in 
the  ponds  of  the  couiicil's  parks  sliould  be  compelled  to  wear 
a  minimum  in  the  way  of  attire.  The  Daily  Teleijrai^h  and 
its  correspondents  having  dealt  with  the  question  in  regard 
to  Broadstairs,  will  no  doubt  duly  note  that  the  council  on 
Tuesday  decided  in  the  affirmative. 

The  Widening  of  Southampton-row. — Tlie  Improvements 
Committee  submitted  a  report  in  which  they  recommended 
"  that  the  estimate  of  £149,500  submitted  by  the  Finance 
Committee  be  approved,  and  that  the  council  do  authorise 
the  Improvements  Committee  to  take  all  necessary  steps  for 
the  acquisition  by  agreement  of  -the  freehold  and  long  lease- 
hold interests  in  the  block  of  property  between  Southampton- 
row  and  Kingsgate-street,  and  also  in  the  property  on  the 
eastern  side  of  Kingsgate-street,  and  the  property  at  the 
south-western  corner  of  Southampton-row  at  its  junction 
with  High  Holborn,  with  a  view  to  the  widening  of  Soutli- 
ampton-row  between  High  Holborn  and  Theobalds-road." 
The  consideration  of  the  matter  wag  postponed. 

Temporary  Asylutn  Buildings. —  The  Asylum  Committee 
submitted  a  report  and  recommended  the  council  to  approve 
an  expenditure  of  £112,000  for  the  erection  and  equipment  of 
iron  buildings,  and  the  alteration  of  the  mansion  house  on  the 
Horton  Manor  estate  for  the  accommodation  of  the  ever- 
increasing  army  of  lunatics.  The  solieme  includes  nine  blocks 
of  buildings  to  accommodate  700  patients.  After  some  discus- 
sion the  recommendation  of  the  committee  was  adopted. 

Competitive  Designs. —  The  Housing  Committee  recom- 
mended "  That  the  estimate  of  £455  submitted  by  the  Fi- 
nance Committee  in  respect  of  the  expensjs  of  obtaining  com- 
petitive designs  of  dwellings  to  be  erected  on  a  portion  of  the 
Millbank  estate  be  approved  and  tliat  the  Housing  of  the 
Working  Classes  Committee  be  authorised  to  divide  a  sum 
not  exceeding  £300  among  the  architects  submitting  designs, 
in  such  proportion  as  the  assessor  shall  determine,  and  to  pay 
a  fee  of  50  guineas  to  the  assessor,  Mr.  W.  D.  Caroe,  of  8a 
Whitehall-place,  for  his  services."  The  committee's  recom- 
mendation was  adopted. 

The  Proposed  Greenwich  Tunnel. — Next  week  tho  Bridges 
Committee  will  submit  a  report  and  recommendation  approv- 
ing the  estimate  of  £70,500  for  the  construction  of  tho  Green- 
wich tunnel,  and  anthorising  the  committee  to  proceed  forth- 
with with  the  scheme. 

Electric  Light  Orders. — In  the  course  of  a  discussion,  arising 
out  of  a  report  which  .showed  that  a  local  authority  had  trans- 
ferred its  provisional  order  for  electric  lighting  to  a  company, 
Earl  Russell  said  tho  Board  of  Trade  had  informed  the  High- 
ways Committee  that  in  future  all  local  authorities  would 
have  to  acquaint  the  council  of  their  intention  to  transfer 
their  electric  lighting  orders  to  companies. 

Churchyard  Bottom  Wood. — Upon  tho  motion  of  Mr.  Westa- 
cott,  it  was  agreed  that  the  question  as  to  whether  the  council 
should  contribute  or  not  to  the  acquisition  of  the  Churchyard 
Bottom  Wood  should  be  referred  to  the  Parks  and  Open  Spaces 
Committee,  with  instructions  to  report  thereon  at  an  early  date. 

CITY  COMMISSION  OF  SEWERS. 

A  meeting  of  the  Commission  was  held  on  Tuesday,  at  the 
Guildhall,  wlien  a  report  of  the  Finance  and  Improvement 
Committee  in  reference  to  the  improvement  of  Lower  Thames- 
street  was  adopted  without  discussion.  Tho  committee  said 
that,  after  careful  consideration,  they  had  come  to  the  con- 
clusion that  the  existing  accommodation  was  inadequate  to 
the  requirements  of  the  neighbourhood,  and  that  it  was  de- 
sirable to  widen  the  street  between  Botolph-lane  and  Fish- 
street-hill  for  a  length  of  about  315  ft.  They  therefore  sub- 
mitted a  plan  and  estimates,  prepared  by  the  engineer,  for 
making  tho  thoroughfare  40ft.,  .">Oft.  and  60ft.  wide,  at  acost 
of  £151,,500,  £171,100  and  £199,000  respectively.  These  esti- 
mates, on  their  rccommcudation,  will  shortly  bo  submitted  to 
the  London  County  Council,  who  will  be  invited  to  express 
an  opinion  as  to  the  aUeruative  schemes,  with  a  view  to  their 
contributing  towards  tho  cost  of  the  one  they  might  consider 
the  most  expedient  to  carry  out. — In  accordance  with  another 


report  of  the  same  committee,  it  was  decided  to  acquire  the 
freehold  of  51  Newgate-street,  the  premises  being  required 
for  the  improvement  of  Cheapside. — Upon  the  recommenda- 
tion of  the  Streets  Committee  the  commission  also  agreed  to 
expend  a  sum  of  £540  on  the  paving  with  asphalte  of  the 
carriageways  and  footways  of  Norwich-court. — The  com- 
mittee reported  that  they  had  had  under  consideration  the 
existing  regulations  in  regard  to  the  granting  of  licenses  for 
hoardings  and  scaffolds,  and  had  received  a  report  on  the 
matter.  Having  regard  to  certain  cases  which  had  recently 
come  under  notice,  they  were  of  opinion  that  the  responsi- 
bility now  thrown  upon  the  inspectors  of  pavements  in  con- 
nection with  the  issue  of  licenses  should  be  boiTie  more 
directly  by  the  engiueer,  so  far  as  related  to  the  dimensions 
and  periods  for  which  licenses  should  be  issued.  They  there- 
fore recommended  that,  with  regard  to  future  licenses,  all 
applications  should  be  made  on  the  form  now  in  use,  and  that 
such  applications,  after  being  reported  upon  by  the  inspectors 
of  pavements,  sliould  be  submitted  to  the  engineer,  and  when 
the  application  had  been  approved  by  him  the  clerk  should 
be  authorised  to  sign  and  issue  the  license  accordingly.  They 
also  recommended  that  in  future  no  apyilications  for  licenses 
for  a  longer  period  tlian  three  months  should  be  complied 
with  without  first  being  submitted  for  their  consideration. 
— A  member  called  attention  to  the  vibration  caused  in  East- 
street  by  the  Metropolitan  Kailway  trains  passing  underneath 
to  or  from  Moorgate-street.  There  was,  he  said,  a  tremendous 
amount  of  vibration  on  the  spot,  and  there  seemed  to  be  some 
source  of  weakness.  The  engineer,  it  was  stated,  would  in- 
quire into  the  complaint. — A  proposal  to  widen  King-street, 
Snow-hill,  was,  after  a  short  discussion,  referred  to  the 
Finance  and  Improvement  Committee  for  consideration  and 
report. 

VESTRIES   AND   DISTRICT  BOARDS. 

Battersea. — At  last  week's  meeting  a  letter  was  read  from 
Mr.  Hammond,  the  electrical  engineer,  on  the  subject  of  a 
recent  failure  of  the  electric  light  during  a  meeting  of  the 
vestry.  Jlr.  Hammond  said  the  extinction  of  the  light  was 
so  unusual  that  he  "  suspected  foul  play  on  the  part  of  those 
opposed  to  the  vestry  doing  its  own  electric  lighting." — It 
was  agreed  to  pave  the  yard  in  front  of  the  mmiicipal  work- 
shops with  hard  wood,  at  a  cost  of  £665. 

Greenwich. — Last  week,  at  a  meeting  of  the  board  of 
works,  a  letter  was  read  from  the  Remembrancer  of  the 
London  Corporation,  stating  that  it  had  been  decided  not  to 
proceed  with  the  foreign  cattle  market  light  railways  scheme 
under  the  Liglit  Railways  Act,  1896,  but  to  introduce  a  Bill 
in  tho  next  session  of  Parli.ament  for  a  somewhat  similar 
undertaking,  and  adding  that  in  preparing  the  Bill  the  Cattle 
JIarkets  Committee  of  the  corporation  would  eudeavotir  to 
give  effect,  so  far  as  they  may  be  applicable,  to  the  views 
which  this  board  have  already  expressed. 

Lambeth, — A  report  of  the  General  Purposes  Committee, 
which  recorded  considerable  progi'ees  in  the  works  of  wood 
paving  which  are  being  carried  out  in  the  parish,  was  brought 
up  at  the  last  meeting  of  the  vestry.  With  regard  to  the 
work  in  the  vicinity  of  Brockwell  Pai'k,  the  committee  re- 
commended the  vestry  to  continue  the  wood  paving  at  the 
Heme  Hill  end  of  Norwood-road  in  such  a  manner  as  to  in- 
clude the  space  fronting  the  entrance  to  Brockwell  Park, 
thence  to  the  corner  of  Dulwich-road,  and  thence  to  the 
corner  of  Railton-road  and  up  to  the  tram  lines.  The  addi- 
tional cost  was  estimated  to  be  £450,  and  it  was  eventually 
decided  to  sanction  the  outlay. 

LimehOUSe. — Nothing  is  to  be  done  by  the  district  board 
in  the  matter  of  a  destructor,  which  it  is  proposed  should  bo 
adopted  for  the  driving  of  electric  light  engines,  until  tho 
Shoreditch  financial  report  is  published. 

St.  Pancras. — At  a  meeting  of  tho  vestry,  last  week,  a 
communication  was  read  from  the  London  County  Council 
with  respect  to  the  vestry's  complaint  of  inadequate  protec- 
tion from  fire  provided  in  tho  parish.  The  communication 
set  forth  that  the  vestry's  complaint  had  been  considered  by 
the  Fire  Brigade  Committee,  and  pointed  out  that  the  dis- 
tribution of  fire  stations  throughout  London  was  governed 
by  considerations  other  than  parish  boundaries,  the  needs  of 
the  county  as  a  whole  having  to  be  taken  into  account. 
Although  tho  committee  did  not  see  their  way  to  adopt  any  of 
the  sites  recommended  by  the  vestry  as  eligible  situations 
for  a  new  fire  brigade  station,  tho  matter  had  not  been  lost 
sight  of.  Negotiations  were  now  proceeding  for  the  acquisi- 
tion of  a  site,  the  position  of  which  it  was,  for  obvious 
reasons,  not  desirable  at  present  to  indicate. 

Whitechapel. — The  district  board  having  received  a  com- 
munication from  the  County  of  London  and  Brush  Provincial 
Electric  Lighting  Company,  Limited,  stating  that  tliey  in- 
tended to  ap])Iy  for  a  provisional  order  for  electric  lighting,  it 
was  decided  at  the  last  meeting  to  ask  a  special  committee 
to  consider  the  advisability  of  extending  the  dust  destructor 
to  allow  of  the  generation  of  electricity  for  supply  purposes. 
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KeSteven. — At  Uie  nuunuily  mix'tingur  On-  .uuuty  conncil, 
last  wuik,  the  ileik  stated  that  £3,591  17s.  6d.  liad  already 
bet'ii  cxpeuilud  on  the  temiioraiy  county  asylum  at  Giuntlmiii, 
and  it  was  resolved  to  petition  the  Local  Government  Board 
for  pennission  to  expend  a  further  8nm  of  £I,Gt)0. 

Middlesex. — The  county  conncil  have  decided  to  promote 
a  Uill  with  a  view  to  invest  the  council  with  the  powers  neces- 
sary to  deal  with  the  rivers  in  the  county  other  than  the 
Thainoa  and  Lea.  One  of  the  prtvisions  of  the  proposed  Bill 
is  to  enable  the  county  council  to  preserve  and  maintain,  as 
far  as  may  be,  the  flow  and  purity  of  the  water  in  any  stream, 
with  ]ienalti<'s  ai;ainst  persons  jiolluliiiv,'  suih  streams. 

MUNICIPAL  CORPORATIONS. 

Birkenhead. — The  tender  of  Mr.  Thog.  llorrocks,  of  113 
GroeuH  icli-ro:ul,  Walton,  Liverpool,  amounting  to  £190,  has 
been  acce|ited  for  the  sowering,  kerbing  and  levelling  of 
llillside-road. 

Blackpool. — A  Local  Government  Board  inquiry  has  been 
held  in  reference  to  an  application  of  the  council  for  sanction 
to  a  loan  of  £!.■), 317  fora  new  town  hall.  The  corporation  .are 
bnyingby  degrees  the  whole  of  a  big  block  of  property  front- 
ing TBlhot-stinare,  and  the  now  building  is  being  put  up 
piocomeal.  Money  is  now  required  to  erect  another  section 
of  land,  recently  acquired. 

Bristol. — The  corporation  have  decided  to  postpone  for  the 
present  the  scheme  for  extensive  dock  extensions  at  Avon- 
mouth,  in  order  to  allow  time  for  further  negotiations  with 
the  railway  companies,  whose  co-operation  is  necessary. 

Christchurch. — The  town  council  have  received  two  appli- 
cations fill-  the  construction  of  the  proposed  ti'amways  in  the 
borougli,  and  have  referred  the  matter  to  a  committee  of  the 
whole  council. 

COlne. — The  council  have  nnauimonsly  decided  to  carry 
out  an  electric  lighting  scheme. 

Devonport. — Colonel  A.  C.  Smith  recently  held  an  inquiry, 
on  behalf  of  the  Local  Government  Board,  relative  to  an  appli- 
cation of  the  corporation  for  sanction  to  a  loan  of  £1,334  for 
sewerage  works. 

Exeter. — The  town  clerk  has  received  an  intimation  from 
the  Local  Government  Board  that  the  inquiry  into  the  appli- 
cation of  the  city  council  for  sanction  to  borrow  the  sum  of 
£40,0(X1,  for  the  purpose  of  laying  intercepting  sewers  and 
for  the  treatment  of  the  city  sewage  on  the  city  surveyor's 
(Mr.  Cameron)  septic  system,  will  bo  held  on  the  23rd  inst. 
The  inijuiry  will  bo  held  by  Major-Genoral  Crozier,  r.k.,  and 
Dr.  Theodoro  Thomson,  ji.d.,  who  ha\'o  already  paid  a  pre- 
liminar3-  visit  to  the  works. 

Harrogate. — A  site  has  been  secured  for  the  proposed  new 
tcclinical  scliool  for  the  town  at  the  junction  of  Bower-road 
and  Hayura-crescent,  and  the  committee  have  decided  that 
local  architects  bo  invited  to  send  in  competitive  designs,  for 
which  prizes  of  £20,  £10  and  ,K5  will  be  offered.  The  instruc- 
tions provide  that  more  attention  shall  be  devoted  to  the 
interior  of  the  building  than  to  external  ornamentation.  The 
chief  room  is  to  be  at  least  45  ft.  by  35  ft.,  whilst  a  number 
of  smaller  rooms  are  to  be  provided.  It  is  desirable  that  a 
large  room  should  be  available  for  rnnversazioncs,  &c.,  and  it 
is  suggested  that  the  elementary  buildings  and  lecture-rooms 
should  be  so  designed  as  to  be  convertible  into  one  largo 
room.  The  building  will  bo  two  or  throe  storeys  high,  and 
must  bo  so  arranged  as  to  allow  for  extension,  if  necessary. 
The  building  proper  will  bo  of  stone,  and  the  cost  is  not  to 
exceed  £3,500. 

Lincoln. — With  regard  to  tho  erection  of  an  otit-polico 
station  on  Carholmo-road,  tho  Watch  Committoo  recom- 
mended, at  the  last  quarterly  meeting  of  the  town  council, 
that  the  tender  of  Mr.  G.  F.  Harrison,  at  £023,  bo  accepted. 
The  recommendation  was  adopted, 

Longr  Eaton. — The  district  council  have  resolved  to  hold  a 
special  meeting  to  consider  the  advisability  of  introducing 
the  electric  light  into  the  di.strict. 

LOUtll. — The  council  have  received  a  letter  from  tho  Local 
Government  Board  stating  that  an  inquiry  Avonld  shortly  bo 
held  with  reference  to  the  proposed  loan  of  £1,300  for  a  tech- 
nical ScllOcil. 

Maidstone.  —  The  Draluago  Committco  submitted  tho 
following  report  at  a  meclingof  the  council  on  Wednesday: 
"  Your  committee  have  hail  under  consideration  the  question 
of  sower  ventilation,  and  a  subcommittee  has  been  appointed 
to  find  suiiiblo  sites  for  (he  erection  of  ventilation  shafts. 
Your  committee  recommend  that  the  necessary  authmily  be 
given  to  them  to  erect  tho  shafts  where  permission  can  bo 
obtained  to  do  so.  The  question  of  huusc-to-houso  iupectiou 
has  received  careful  consideration,  and  your  committee  re- 
commend that  an  ollieial  inspection  be  made  of  every  house 
in  the  borough  ;  that  two  temporary  assistant  sanitary  in- 
spectors be  engaged  to  carry  out  the  work,  under  tho  direction 
of  your  sanitary  inspector;  and  that  tho  selection  of  suitable 
men  be  left  to  your  committee."    Tho  report  was  adopted,  on 


the  motion  of  Alderman  KIlis,  who  said  that  it  was  proposed 
to  see  that  a  proper  water  supply  fur  Hushing  pur|j0808  was 
everywhere  provided  and  etKciently  maintained. — Tho  town 
council  liavo  resolved  to  carry  out  their  oloctrio  light  pro- 
visional order. 

Oxford. — Colonel  Vf.  Langton  Coke,  m.i.c.k.,  conducted  an 
inquiry  on  Friday,  on  behalf  of  the  Local  GoronimeDi  Board, 
with  respect  to  an  application  of  tho  corporation  for  sunctiuu 
to  borrow  £U,30O  for  the  extension  of  the  sewage  farm, 
£1,777  for  works  of  stormwaier  drainage,  and  £4S0  for  a 
street  improvement.  Mr.  W.  II,  White,  tho  city  engineer, 
explained  the  plans  and  estimates,  and  on  tho  conclusion  of 
the  inquiry  tho  inspector  visited  the  sites  of  tho  proposed 
works. 

Plymouth. — The  Local  Governmcni  Board  will,  at  an  early 
date,  be  asked  to  sanction  loans  umonntiug  to  £24,325  for 
tho  purposes  of  sewerago,  paving,  polico  and  lire  staiioo  por- 
poscs. 

Retford. — Tho  town  council  have  decided  to  adopt  tho 
penny-in-the-slot  giis  meters  at  an  early  date,  and  also  to 
supply  small  cookers,  freo  of  charge,  to  working  people  who 
may  desire  them. 

Richmond. — At  a  recent  meeting  of  the  town  conncil  a 
long  report  was  submitted  respecting  the  widening  of  Georgo- 
street,  the  ]>rincipal  business  thoroughfare  of  tho  town.  It 
was  proposed  to  widen  the  carriageway  from  18  ft,  to  24  ft. 
m.aximum,  with  7-ft.  9in.  paths  or  a  general  widening,  in- 
cluding road  and  paths,  from  32  ft.  to  39  ft,  Tho  report  and 
reconimenilations  were  adopted. 

Stratford-on-Avon. — With  a  view  to  ob%nato  intermption 

of  tho  water  supply  of  Bridgetown  in  times  of  severe  frost, 
plans  for  carrying  a  main  beneath  the  bed  of  the  river,  at  a 
cost  of  £27,3,  have  been  submitted  to  the  town  council.  For 
an  alternative  scheme,  to  case  the  pipes  crossing  the  Clopton 
bridge,  tho  cost  has  been  estimated  at  £334.  The  council 
has  decideil  to  cross  the  river. 

Torquay. —  On  the  recommendation  of  the  Water  Com- 
mittco the  council  recently  decided  to  construct  settling 
ponds  above  the  intake  at  the  head  of  the  Kcunick  reser- 
voir. The  object  was  to  rid  tho  water  of  the  peaty  and 
fibrous  matter,  which  caused  its  discolonration,  A  wall  en- 
closing 2i  acres  of  land  would  be  erected  at  a  point  above 
the  principal  contributory  stream,  and  there  would  be  a 
number  of  copper  wnre  strainers.  The  cost  of  the  wall  and 
the  screens  was  estimated  at  £492,  It  was  suggested  that  two 
smaller  dams  should  be  constructed— one  .at  Clampitt,  to  cost 
£33,  and  one  near  Tottiford  reservoir,  £20 — and  that  screens, 
costing  £23  should  be  fixed  at  the  intake.  Tho  tol.il  of  tlio 
estimated  expenditure  was  £568. — Local  Government  Board 
sanction  was  reported  to  have  been  received  to  a  further  lean 
of  £500  for  the  erection  of  new  club  premises  on  Vaughan< 
parade. 

Tunbridge    Wells. — The   members   of   the    town   conncil 

recently  paid  an  olficial  visit  to  the  northern  sewage  farm, 
which  has  just  been  extended  from  plans  by  and  under  tho 
direction  of  Mr.  T.  W.  Mellor,  the  borough  engineer.  The 
total  cost  expended  has  been  over  £30,800,  including  £12,050 
for  the  purchase  of  land  by  compulsory  arbitration,  £6,244 
for  a  sewer  5  ft.  in  diameter  and  nearly  a  mile  in  length,  and 
£2,000  for  a  low-level  sewer. 

Wakefield. — An  application  will  shortly  be  made  to  the 
Locjil  (io\  i-i'imient  Board  for  power  to  nctpiire  certain  lands 
requireil  for  the  purpose  of  street  improvements.  Thevariotis 
schemes  are  expected  to  cost  about  £100,000, 

Walsall. — The  liocal  Government  Board  are  to  be  asked  to 
sanction  a  loan  of  £70,000  for  electric  light  extensions. 

West  Bromwich. — A  special  meeting  of  the  town  council 
was  held  on  Mimday  for  the  i>urposo  of  making  an  n]>plica- 
tion  to  the  Board  of  Trade  for  a  provisional  order  to  nuthoriso 
the  council  to  supply  electric  light  in  the  borough  under  tho 
Electric  Lighting  .\cts  of  lh!S2  and  1SS8.  A  long  discussion 
took  place  with  reference  to  defining  an  area  for  the  schemo 
to  be  introduced,  but  ultimately  the  following  was  ap|)roved, 
on  the  suggestion  of  Alderman  Blades  :  From  Uoebuek-street 
along  the  main  street  to  Wedncsbury  bridge,  and  from 
Carter's  Green  to  the  borougli  boundary  at  Great  bridge, 
Tho  estimated  cost  of  adopting  tho  scheme  is  £2(1,0011.  "Tho 
question  of  making  further  nrraugements  was  left  in  tho 
hands  of  the  (!as  ("omniittce, 

Yarmouth. — The  corporation  are  erecting  a  destructor, 
which  is  expected  to  co.st  ahontieiS.OOO, 

URBAN    DISTRICT   COUNCILS. 

Acton. —  .\  letter  was  ie;i<l.  .-It  a  recent  merting  nt  the  dis- 
trict council,  from  Mr.  W.  Carrington  Smith,  in  which  ho 
stated  that  he  was  authorised  to  annonnro  that  Mr.  Kdwunla 
would  give  a  sum  of  at  least  £4,000  towards  the  building  of  a 
free  public  library  in  the  town.  The  only  condition  impo80<l 
being  that  the  district  council  should  agive  to  nilopt  tho 
Libraries  Act  anil  to  provide  n  site  for  tho  libmry  to  bo 
erected.  It  was  unanimously  agreed  to  accept  the  offer,  anil 
tho  conlial  thanks  of  the  parish  were  accorded  to  >lr.  Pass- 
more  Edwards  for  his  handsome  gift.  The  whole  matter  was 
referred  to  o  special  comntitloe  for  coneideration. 
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Ashby-de-la-ZOUCh. — A  Local  Government  Board  inquiry 
was  held  last  week  respecting  the  district  conncil's  applica- 
tion for  power  to  borrow  £2,500  for  water  sapply  works. 

AshingrtOn. — At  a  recent  special  meeting  of  the  district 
council  a  committee  was  appointed  to  take  into  consideration 
the  need  that  existed  for  a  suitable  hospital  for  tlie  district, 
and  also  to  consider  the  best  means  for  the  erection  and 
equipment  of  such  an  institution. 

Aston  Manor. — The  Highways  and  Buildings  Committee 
reported  at  a  recent  meeting  of  the  district  council  that  they 
had  retained  the  services  of  Mr.  Taudrey,  electrical  expert,  to 
advise  them  in  regard  to  the  matter  of  electric  light,  and 
that,  acting  in  accordance  with  the  regulations  of  the  Board 
of  Trade  which  required  the  council  to  select  and  advertise 
the  streets  or  roads  they  propose  to  electrically  light  within 
the  next  two  years,  an  inspection  of  the  district  had  been 
made,  and  the  streets  or  roads  they  had  selected  to  electri- 
cally light  are  as  follows  :  Aston-road,  Liclifield-road,  High- 
street,  Birchfiold-road,  Lozells-road  and  Victoria-road. 

COCkermOUth. — A  recent  report  of  the  Hospital  Committee 
stated  tliat  they  had  selected  a  plan  for  a  hospital  estimated 
to  cost  about  £600,  but  that  nothing  had  been  done  in  regard 
to  the  acquisition  of  the  necessary  land.  Tlie  council  have 
adopted  the  report. 

Cromer. — The  Local  Ciovernment  Board  have  stated  that 
they  are  unable  to  sanction  the  proposed  loan  of  £4,000  for 
the  purchase  of  8  acres  of  land,  for  the  purposes  of  a  recreation 
ground,  workmen's  dwellings  and  a  depot. — At  last  week's 
meeting  the  council  approved  plans  for  an  improved  sewer 
outlet,  wliioh  was  intended  to  caiTy  the  sewage  300  yards 
further  out  to  sea,  and  also  for  a  system  of  sewer  ventilation. 

Elland. — The  completion  of  two  big  undertakings  in  this 
town  were  celebrated  on  Saturday.  The  works  concluded  are 
the  widening  of  the  Elland  bridge,  at  a  cost  of  about  £4,600, 
and  the  completion  of  the  sewage  scheme,  estimated  to  cost 
£12,500.  The  opening  ceremony  was  performed  by  Mr. 
James  Mackrell,  chairman  of  the  council,  in  the  presence  of 
a  large  comjiany,  after  which  a  party  left  for  the  sewage 
works,  where  the  chairman  started  the  engine,  and  the 
architect,  Mr.  Paterson,  of  Bradford,  described  the  provisions 
of  the  scheme.  In  the  evening  a  banquet  was  held  at  the 
town  hall. 

Exmouth. — At  a  recent  special  meeting  of  the  district 
council  a  letter  was  read  from  Mr.  James  Mansergh  stating 
that,  as  he  was  in  the  thick  of  the  preparation  of  notices  for 
Parliament,  he  would  be  unable  to  visit  Exmouth,  to  report  on 
the  town's  drainage,  until  after  the  end  of  the  month.  Jf  the 
council  could  not  wait,  his  partner,  Mr.  Strachan,  would  bo 
glad  to  get  together  the  necessarj'  information.  After  dis- 
cussion it  was  decided  to  wait  until  Mr.  Mansergh  was  able 
•to  attend  personally. 

Hebden  Bridge. — A  Local  Government  Board  inquiry  was 
held  on  Saturday  respecting  an  application  of  the  council  for 
sanction  to  a  loan  of  £2,750  for  the  purposes  of  a  refuse  tip. 
There  was  no  opposition  to  the  application. 

Horsforth. — The  district  council,  having  decided  to  adopt 
a  system  of  sewage  purification  on  biological  principles,  have 
instructed  their  engineer,  Mr.  \Vm.  Spinks,  to  prepare  the 
necessary  plans. 

Ilford. — A  special  meeting  of  the  district  council  was  held 
last  week  to  consider  the  advisability  of  presenting  a  Bill  in 
Parliament  de.aling  with  the  matters  included  and  set  fortli  in 
the  draft  Bill  styled  "  A  Bill  to  confer  further  powers  upon  the 
Urban  District  Council  of  Ilford."  Resolutions  in  favour  of 
the  proposal  were  carried.  The  powers  sought  are  to  enable 
the  council  to  work  tramways;  to  compel  the  water  companies 
to  give  a  constant  supply  of  water;  to  borrow  money  for  the 
erection  of  a  town  hall,  public  offices  and  free  library;  to  en- 
large the  powers  in  relation  to  local  Government,  and  the  im- 
provement of  the  district,  &c. 

Llandudno. — It  was  decided,  at  'a  recent  meeting  of  the 
district  council,  to  forthwith  apply  for  a  j^rovisional  order  for 
the  construction  of  electric  trams  within  the  council's  area. 

Market  Harborough.— Last  week  tlie  district  council  de- 
cided to  promote  a  Bill  in  the  ne.xt  session  of  Parliament  to 
aathorise  the  council  to  purchase  the  undertaking  and  works 
of  the  Market  Harborouph  Gas  Company,  Limited  ;  to  make 
and  supply  gas  within  the  council's  area  ;  and  to  obtain  such 
powers  as  are  usually  conferred  upon  urban  district  councils 
in  reference  to  gas  undertakings. 

Oswaldtwistle. — Certain  colliery  proprietors  have  given  the 
council  thirty  days'  notice  of  their  intention  to  got  coal  which 
lies  under  the  Jackhoaaa  reservoir.  The  council  have  decided 
to  obtain  advice  on  the  matter. 

PeniStone. — \  letter  has  been  received  from  the  Local 
GoviTiiMii'nt  Board,  stating  that  they  have  recommondod  tho 
Public  Works  Loan  Commissioners  to  grant  loans  of  £(),2.50, 
£350  and  £1,250  for  sewage  and  water  purposes. 

RadCliffe. — Local  Government  Board  sanction  has  been 
received  to  a  loan  of  £15,(KX)  for  tho  execution  of  certain 
works  of  sowerago  and  sewage  disposal. — The  council,  at  a 
recent  meeting  decided,  to  erect  new  council  offices,  and  tho 
sqrveyor  was  given  instrnctionB  to  prepare  plans  for  the  same. 


Scunthorpe. — In  another  column  will   be  found  a   brief 

account  of  the  proposed  new  waterworks  for  the  district. 
This  undertaking-,  wo  may  mention,  is  chief  among  a  list  we 
published  in  our  special  issue  of  January  8th  last,  in  a  fore- 
cast of  the  municipal  works  projected  by  local  authorities  for 
1897.  Next  month  will  come  before  the  council  a  second  of 
the  same  items — viz.,  the  application  to  the  Local  Govern- 
ment Board  for  sanction  to  a  loan  for  private  street  works  in 
Wells-street,  Chapel-street,  West-street,  and  other  streets, 
together  with  several  back  roads.  The  plans,  estimates  and 
specifications  for  the  last  work  have  been  prepared  by  Mr. 
A.  MaoDonald  Cobban,  surveyor  and  sanitary  inspector  to  the 
council. 

Swinton  and  Pendlebury. — A  report  was  recently  read 
from  a  special  committee  appointed  to  consider  the  improve- 
ment of  certain  roads  in  the  district.  The  report,  which  was 
approved,  stated  that  the  improvements  would  involve  an 
expenditure  of  £9,210,and  the  clerk  has  since  been  instructed 
to  submit  plans  and  sections  to  the  Local  Government  Board 
for  their  approval.  At  the  same  meeting  it  was  also  decided 
to  borrow  £7,400  for  private  street  improvements  and  £1,900 
for  the  provision  of  surface  drains  to  relieve  the  main  sewers. 

Thurlstone. — The  new  sewage  works,  constructed  for  the 
district  council,  near  Penistone,  at  a  cost  of  £5,600,  were 
opened  recently.  Mr.  T.  Aird  Monroy,  of  Sheffield,  was  the 
engineer,  and  Mr.  Frank  Eyre,  of  the  same  city,  the  contractor. 

Wallasey. — Major-General  Crozier,  e.e.,  recently  held  an 
inquiry,  on  behalf  of  tho  Local  Government  Board,  into  an 
application  of  the  council  for  sanction  to  a  loan  of  £48,000 
for  gasworks  purposes. 

Wath. — A  special  meeting  of  the  council  was  held  last  week 
to  consider  the  advisability  of  promoting  a  Bill  in  the  next 
session  of  Parliament  to  enable  the  council  to  purchase  the 
undertaking  of  the  West  Mellon  Water  Company,  Limited, 
and  to  confer  upon  the  council  further  powers  with  reference 
to  the  supply  of  water  and  for  other  purposes,  the  coats  of 
promoting  the  Bill  to  be  paid  by  the  council  out  of  the  dis- 
trict fund  or  out  of  moneys  to  be  borrowed  for  that    purpose. 

Willenhall. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  respecting  an  application  of  the  dis- 
trict council  for  permission  to  borrow  £2,129  for  sewerage 
works  and  £2,000  for  cemetery  purposes. 

RURAL   DISTRICT  COUNCILS. 

Barnsley. — The  district  council  have  approved  the  scheme 
of  Messrs.  Fairbank  &  Son,  of  York  and  Westminster,  for  the 
sewerage  and  sewage  disposal  of  Cudworth  on  the  septic 
tank  system,  and  have  given  the  engineers  instructions  to  at 
once  get  out  the  necessary  drawings  and  estimates  to  enable 
them  to  apply  for  sanction  to  a  loan  to  carry  out  the  work. 

Chapel-en-le-Frith. — An  inspector  of  the  Local  Govern. 
ment  Board  recently  conducted  an  inquiry  respecting  an 
application  of  the  district  council  for  power  to  borrow  £1,800 
for  the  purpose  of  providing  a  water  supply  for  the  township 
of  Hope.     'There  was  no  opposition. 

COdalming. — A  committee  have  been  appointed  to  meet 
the  directors  of  the  pul)lic  hall,  to  see  what  can  be  done  to 
provide  municipal  buildings,  justices'-rooms  and  other  con- 
veniences which  were  absolutely  necessary. 

CodstOne. — The  Local  Government  Board  have  given 
notice  that  they  will  hold  an  inquiry  on  the  25th  inst.  with 
respect  to  the  application  of  the  district  council  for  sanction 
to  a  loan  of  £10,000  for  purposes  of  sewerage  and  sewage 
disposal  for  the  parishes  of  Limpsfield  and  Oxted.  The 
method  of  sewage  disposal  proposed  is  the  septic  tank  system. 
The  engineers  for  the  scheme  are  Messrs.  Fairbank  &  Ron,  of 
York  and  Westminster. 

Knaresborough.— At  a  recent  meeting  of  the  district 
council  the  tender  of  Mr.  J.  L.  Hampton  Matthews,  of  Harro- 
gate, was  accepted  for  tho  carrying  out  of  a  scheme  of  main 
sewerage  and  sewage  disposal  for  Bilton,  from  plans  prepajred 
by  Mr.  U.  Balfour,  of  Newcaatle-on-Tyne. 

Liskeard. — A  communication  was  recently  received  from 
the  Local  Government  Board  relative  to  the  council's  scheme 
for  the  improvement  of  the  water  supply  at  East  Looe,  and 
stating  that  they  were  unable  to  sanction  a  loan  of  £3,500 
for  the  purpose.  As  regards  the  proposal  to  purchase  the 
existing  reservoirs  and  mains  for  £1,000,  the  board  referred 
the  council  to  a  recent  letter  of  theirs,  stating  that  they  could 
not  assent  to  that,  but  would  be  prepared  to  consider  favour- 
ably a  proposal  for  the  purchase,  at  a  reasonable  price,  of  tho 
existing  distributing  mains  only. 

Pewsey. — The  district  council  have  appointed  Messrs 
Fairbank  &  Son,  of  York  and  Westminster,  to  make  an  in- 
spection of  the  parish  of  Pewsey  and  to  report  on  a  Bchemo 
for  Eupjilying  the  same  with  water. 

Wrexham. — Further  works  of  drainage,  the  execution  of 
which  is  estimated  to  cost  £8,000,  have  bcicu  dcciilcd  upon  by 
the  council,  and  an  application  for  sanction  to  borrow  will  be 
made  at  an  early  date. 

Yeovil. — Tho  district  council  have  resolved  to  apply  to  the 
Local  Government  Board  for  sanction  to  borrow  £1,600,  the 
estimated  cost  of  the  Montacuto  sewage  Eoheme. 
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Personal. 


Mr.  William  Dunn,  of  Paisley,  IiaSbeCn  apijointed  assistant 
to  the  municipal  oiigineor  of  Ueorgo  Town,  Fenang. 

Mr.  II.  E.  Greene,  Q.c,  .M,i>.,  has  been  appointed  by  the 
Local  Government  Bounl  arbitrator  in  disputes  under  the 
Housing  of  the  Working  Classes  Act,  1890. 

Mr.  J.  Fleming  Davidson,  of  Wallseud,  has  received  the 
appointment  of  surveyor  to  the  Wellington  Qaay  District 
Council,  rendered  vacant  by  the  resignation  of  Mr.  Hope. 

Mr.  F.  J.  Wardon-Stevens,  of  Connaught  Mansions,  Victoria- 
street,  London,  S.  W.,  has  comploled  his  report  for  the  Dorking 
Urban  District  Council  ou  the  elcctrio  supply  scheme  for  the 
district. 

The  death  is  announced  of  .NFr.  William  Kadford,  civil  en- 
gineer and  county  bridge  surveyor  for  the  Hundreds  of  Sal- 
ford,  Blackburn,  Leylund,  Auiouiidoruess,  and  North  and 
South  Leyland. 

The  Staffordshire  County  Council  have  appointed  Mr.  K. 
Walter  Gregory  as  assistant  8ur\'eyor  for  tlio  Leek  district, 
in  succession  to  Mr.  Kinuison,  resigned.  The  commencing 
salary  is  £175  per  annum. 

Mr.  D.  Balfour,  of  3  St.  Nicholas  Buildings,  Xewcaatle-on- 
Tyue,  has  been  instructed  by  the  Newport  Pagnell  Urban 
Disti'ict  Council  to  prepare  a  report  on  the  existing  pumping 
machinery  at  the  waterworks  fur  tho  town  supply. 

Last  week  a  long  discussion  took  place,  at  the  meeting  of 
the  Sutton  ColdfieUl  Town  Council,  regarding  the  recom- 
mendation of  a  special  commitleo  that  Mi\  H.  W.  H.  Marstoa 
be  appointed  to  the  post  of  assistant  surveyor.  The  recora- 
datiou  was,  however,  agreed  to. 

The  Cowes  Urban  District  Council  recently  unanimously 
decided  to  comply  with  a  request  of  Mr.  Nelson  F.  Dennis, 
the  former  surveyor,  for  a  testimonial.  A  member,  in  moving 
that  the  council  should  give  the  reconiniendatiou,  said  that 
Mr.  Dennis  had  served  them  well,  and  was  entitled  to  tho 
best  testimonial  that,  the  council  could  give  him. 

Mr.  J.  Newton,  who  has  for  the  past  six  years  served  in  the 
Liverjiool  city  engineer's  department,  has  lately  been  appointed 
to  the  position  of  chief  clerk  in  tho  city  engineer's  ofliee, 
Coventry.  The  city  council  of  Coventry  are  contemplating 
the  execution  of  several  large  public  works  by  their  own  staff, 
and  have,  it  is  said,  decided  on  the  appointment  of  other 
officials  in  the  executive  department. 

At  a  recent  meeting  of  the  Saltcoats  Burgh  Commissioners 
a  letter  was  read  from  Mr.  James  Miller,  junr.,  resigning' his 
position  as  burgh  surveyor.  After  some  discussion,  Mr.'  Miller 
■was  called  in  and  asked  his  reason  for  resigning,  but  he  said 
that  ho  had  none  to  give  except  that  he  was  tired  of  public 
life  and  preferred  retiring.  The  provost  expressed  the  regret 
of  the  board,  wlio  eventually  agreed  to  accept  tho  resignation. 

Mr.  T.  B.  Walker,  son  of  Mr.  T.  Walker,  tho  engineer  and 
manager  of  the  Wrexham  Corjjoration  gasworks,  has  been 
I)iescnted  by  the  mayor  with  a  gold  wati-li,  in  recognition  of 


Ids  gallant  attempt  to  rcsono  Mr.  8.  Hesketli,  the  assistant 
munuger,  who  was  suffocated  at  the  works  on  the  'Mih.  ult., 
through  an  escape  of  gas  in  thi^  puri6er  honse.  An  account 
of  tho  accident  appeared  in  the  "  Personal "  column  of  our 
issue  of  the  5th  inst. 

Mr.  James  Walker,  who  has  served  ag  harbour  works  angi- 
neor  to  the  Manx  Government  for  many  years  past,  has  been 
appointed  to  the  position  of  engineer  to  the  Tyne  Improve- 
ment Commission,  at  a  salary  of  £5(X)  per  annum.  During 
his  time  in  Martrland  Mr.  Walker  acted  in  connection  with 
the  outer  aud  inner  harbour  works,  costing  over  £'2ij<i,(j00,  in- 
cluding the  two  extensions  to  the  Victoria  Jiier,  Douglas,  tho 
building  and  extension  of  the  Peel  breakwater,  tho  extension 
of  Port  St.  Mary  breakwater,  and  the  building  of  tho  Quecn'a 
iron  pier,  Ramsey.  The  (pmlity  of  his  work  is  unquestioned, 
and  all  were  carried  out  without  mishap  and  within  tho  esti- 
mates. Mr.  Walker's  name,  we  regret  to  state,  was  spelt 
"  Walter  "  in  our  issue  of  last  week,  wlien  we  announced  the 
names  of  the  selected  candidates. 

At  last  week's  meeting  of  tho  Cowes  Urban  District  Council 
the  report  of  a  committee  with  reference  to  the  ajipointment 
of  a  surveyor  was  submitted.  There  were  seventy  applica- 
tions altogether,  and  three  names  had  Iwen  selected  by  the 
committee,  who  had  afterwards  interviewed  the  candidates 
themselves.  These  were  Mr.  J.  Burgess,  assistant  borough 
and  water  engineer,  Dewsbury;  Mr.  F.  J.  Marsh,  assistant 
surveyor,  Guildford  ;  and  Mr.  .1.  W.  Webster,  assistant  borough 
surveyor  of  Windsor.  Mr.  Webster  was  recommended  for 
appointment.  The  council,  after  a  short  discussion,  accepted 
the  committee's  recommendation  and  decided  to  fix  the  now 
official's  salary  at  £150  per  annum  for  a  commencement. 
Mr.  Webster  having  been  informed  of  his  success,  made  a 
suitable  reply  to  the  council,  and  stated  that  he  would  be  able 
to  take  over  his  duties  towards  the  ond  of  the  month. 

On  the  occasion  of  a  recent  council  and  annual  court  of 
governors  of  the  University  College  of  Wales,  a  compli- 
mentary luncheon,  under  the  presidency  of  Lord  Rendell,  was 
given  to  the  lord  mayor  of  Manchester,  the  senior  Wee-presi- 
dent of  tho  college.  Mr.  Lewis  Angell,  borough  surveyor  of 
West  Ham,  in  proposing  thetoast  of  the  .\bcrystwyth  College, 
said  he  could  do  it  with  sincerity  and  appropriateness,  bccanse 
for  nearly  thirty  years  he  had  continuously  been  a  member  of 
tho  council,  and  because  in  1871,  at  a  meeting  in  Westminster 
Palace  Hotel — when  the  present  lord  mayor  of  Manchester 
proposed  a  resolution  enunciating  the  principle  that  university 
education  was  desirable  for  Wales,  and  that  all  efforts  should 
bo  made  in  obtaining  a  university  college — he  (Mr.  Angell) 
was  asked  by  the  late  Sir  Hugh  Owen  to  second  the  proposi- 
tion.  He  and  the  lord  mayor  were  the  only  two  members  of 
the  council  present  that  il.iy  who  were  at  the  meeting,  and  he 
could  only  recall  to  mind  two  other  members  who  were  still 
on  the  rouncil,  their  old  friend  Mr.  Stephen  Evans  and  Sir 
John  Puleston.  The  college  had  not  only  progressed  enor- 
mously beyond  hope  and  expectation,  but  was  regarded  as  au 
examjile  to  Engl.'ind. 


Telegrams:    "WILKES,     BiRMINGHAM." 


JOHN   WILKES,  SONS  &  MAPPLEBECK,  Ld.,  Liverpool  St.,  BIRMINGHAM. 


J. 
1 


SOLID  DRAWN  &  BRAZED  BRASS  &  COPPER  TUBES. 


BRASS  AND  COPPER  WIRE.      HIGH  CONDUCTIVITY  COPPER  WIRE  AND  TAPE.      TUBES.      ROLLED  METALS,  &C. 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA— noles  tor.  pouring  in  cement  or  oom- 

poBition 


SB— yueiigUioaed  tni  Longiheu^  Socket. 


:f 


or— InnQr  Soeket  and  R«9t. 

RK — CliRniber  for  cemoni  or  composition. 
FF— Buvul^  ^viut  lu  now  pomWop,  • 


To  pnt  it  shortly,  this  pipe  secnres  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  :iiul.  while  allowing; 
tor  a  slight  seltleiiiciit  when  iir.st  laid,  forms  an 
absolutely  rigid  joint  dlrccilx  the  ooment  sets. 

1.— Gas    and    Wator-TlK^t    Joints    easily    made 

undor  water. 
2,— True  Aliiinmont  of  Invert. 

3,— Socket    tho    stronfost    part    of    tho    pipe* 
4.— No  special  Junctions  required. 

OATES    &    GREEN,    Ltd.,  HaUfax. 
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THE  SURVEYORS'  INSTITUTION. 

New  Members. 

The  followinfj,  among  others,  have  boon  elected :  As 
"Fellows" — Mr.  A.  M.  Fowler,  1  St.  Peter's-sqiiare,  Man- 
chester; and  Mr.  F.  J.  C.  May,  borough  snrvoyor,  Brighton. 
As  "  Professional  Associates  " — Mr.  W.  T.  Crcswell,  Surveyor's 
Office,  Vestry  of  St.  George-the-Martyr;  Mr.  C.  J.  T.  Dodd, 
Surveyor's  Department,  London  Connty  Council,  Spring- 
gardens,  S.W.;  Mr.  11.  J.  Jenkins,  Town  Hall,  Portsmouth  ; 
Mr.  E.  J.  Lomax,  Parks  Department,  London  County  Council, 
Spring-gardens,  S.W.;  Mr.  L.  J.  Veit,  Borough  Engineer's 
Office,  Barrow-in-Furness;  and  Mr.  D.  S.  Williams,  Urban 
District  Council  Offices,  Mountain  Ash,  Glam. 
Next   Meeting. 

The  next  ordinary  general  mooting  will  be  held  on  Mon- 
day, when  a  paper  will  be  read  by  Mr.  J.  D.  Wallis,  entitled 
"  The  Manchester  Ship  Canal  Compensation  Cases."  The 
chair  will  bs  taken  at  8  o'clock. 

Students'  Preliminary  Examination. 

The  students'  preliminary  examination  will  bo  held  on  the 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland  will  be  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  be  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 

Special  Certificate  Examination,  1898 
(for  members). 
The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  jiroposed 
to  be  heldon  Tuesday,  Wednesday  and  Thursday,  the  14th,  15th 
and  16th  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Junior  Meetings. 
The  first  of  four  meetings  of  examinees  and  students, 
authorised  (subject  to  certain  conditions)  by  the  conucil  to 
be  held  during  the  present  session,  will  take  place  in  the 
lecture  hall  of  the  Institution  on  Monday,  the  29th  November 
next.     The  chair  will  be  taken  at  7  o'clock. 


Leyburn. — The  district  council  have  instructed  Mr.  Wm. 
Spinks,  of  Leeds,  to  prepare  a  scheme  of  sewerage  and  sewage 
disposal  for  the  district. 


FROM  LEEDS  TO  BRADFORD, 


A  LIGHT  EAILWAY. 
A  scheme  is  being  promoted,  says  Mackinofij,  for  connect- 
ing the  tramway  S3'stem8  of  Leeds  and  Bradford  by  means 
of  a  light  railway,  upon  which  cars  are  to  be  pi'opolled  by 
electricity.  The  undertaking  is  not  intended  to  compete 
with  or  be  a  rival  of  either  the  Leeds  or  Bradford  tramway 
systems.  On  the  other  hand,  it  is  claimed  that  it  will  act  as 
a  feeder  to  both  by  placing  the  intermediate  districts  in  closer 
touch  with  botli  centres.  Advocates  of  the  enterprise  say 
that  if  the  Light  Eailway  Commissioners  grant  leave  to  make 
the  Une,  both  it  and  the  generating  plant  and  rolling  stock 
are  to  be  of  the  most  modern  type.  Preliminary  designs 
indicate  that  the  trolley  arrangement,  with  overhead  wires, 
is  to  be  adopted.  For  almost  the  whole  length  of  road  to  be 
traversed  there  is  said  to  bo  room  for  a  double  line  of  rails. 
Unfortunately,  the  gauge  of  the  Bradford  tramways  is  only 
4  ft.,  while  the  Leeds  tramways  have  the  usual  gauge  of 
4ft.  8.^  in.  Hence  it  is  quite  impossible  to  make  a  junction 
with  the  Bradford  tramways,  or  to  ran  through  cars.  We 
understand,  however,  th.at  tlie  Bradford  Tramway  Company's 
lease  will  shortly  expire,  and  the  tramways  will  come  under 
the  control  of  tlie  corporation,  who  may  reconstruct  them  for 
the  purpose  of  electric  traction.  If  that  is  so,  an  excellent 
opportunity  occurs  for  that  reconstruction  to  take  place  on 
the  wider  gauge,  and  thus  ensure  a  through  communication 
between  the  two  cities  and  the  populous  intermediate  villages 
and  townships. 


Strathaven. — A  gentleman,  who  died  recently,  has,  it  is 
understood,  loft  the  residue  of  his  estate,  amounting  to  be- 
tween £7,000  and  £8,000,  for  the  purchase  and  maintenance 
of  a  public  park  for  the  town. 

Sculptured  Marble. — The  Sculptured  Marble  Company,  of 
11  Queen  Victoria-street,  E.G.,  have  erected  at  Brighton  a 
Ravacciono  (Carrara)  marble  statue  of  her  Majesty  the 
Queen.  The  statue  has  been  presented  to  the  town  by 
the  m.ayor  (Alderman  Sir  John  Baker),  and  has  been 
erected  upon  an  octagon  pedestal,  with  steps  also  of  Carrara 
marble,  in  the  Victoria  Enclosures.  The  st.atue  is  Oft.  high, 
and  the  pedestal  9  ft.  6  in.  in  height.  The  pedestal,  it  may 
be  mentioned,  bears  the  simple  inscription  :  "  Victoria,  R.I. 
1897." 


0  IlLUSTHATED  CitTALOGlJES  -'}■ 

'r -IfeEg  ojsL  Applicatxoh, 


;FENCING,H(JRDLES,GATES&.^ 


ASK 


IRON  >^ 

FENCING 


HURDLES^  GATES,  &c. 


JONES  & 
BAYLISS 


QUOTATIONS. 


BAYi;ISS,JONES>t' BAYLISS. 

WOLVERHAMPTON.-         r 


Ml59S  I4ICAWN0NST  LONDON.E.cTll     \  ■■**»«'■■■»-■      ■■Wlia«Wy 

"    LONDON  OFFICES  AND  SHOW-ROOMS,  139  &  141  CANNON  STREET,  E.O.  ,j^.  Fleure  nenlionthii  Publicalio»i  ' 


LEEDS  FIRECLAY  COMPV.  LTD 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS  RETORTS.  HASSALL'S  PATENT  SAFETY  JOINL 

Fire  Briohs,  Furnace  Linings,  Sin/iSy  Traps,  Porcelain  Baths,  dc. 

THURSTONLAND    RED    FACING    BRICKSi 

BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E. ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wosshlp 
Street,  E.G. ;  i6  Charterhouse  Street,  E.C< ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W, 


I 
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ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

SCNDKBLAXO   MeETINO. 

Tlio  following  are    the  arrangements  for  the    Northern 
District  meeting,  to  be  helil  at  Siinderhind  to-morrow: — 
12.30.  IU>cei)tion   of   the   members  in  the  Council  Chamber, 
Town    Hall,  by   his  worship  the   mayor,    Alderman 
Wm.  Bruce.    The  following  papers  will  be  read  :  (1) 
By  Mr.  H.  W.  Taylor,  A.M.i.f.K.,  cnj^inecr  and  sur- 
veyor to    tlio    Newburn    Urban    District    Council, 
"  Notes   on  the   Spccifioations  of  Tynosido  Roads." 
(2)   JJy  Mr.  U.  S.  RQunthwaite.'.v.M.l.c.E,,  borough  en- 
gineer, Sunderland,  on  (u)  "  Housing  of  the  Working 
Classes";  (b)  "Technical  School";  (i)   "Hospital 
Pavilion."     (3)   By  Jlr.  F.  J.  C.  Snell,  A.M.l.c.E.,  on 
"  The  Snndcrland  Electric  Generating  Station." 
l.l.'j.  Adjonrnmont  for  luncheon. 

1.45.  Leave  the  Town  Hall,  and  proceed  by  tram  to  the  Roker 
Tier  works,  cross  riviu-  by  boat  to  South  Docks  and 
view  installations  of  gaa-driven  j»umpin^  machinery 
at  graving  docks,  thence  proceed  to  Sonth  Pier 
works,  and  inspect  concrete  and  block-making  plant, 
&c.  The  members  will  be  conducted  over  these 
works  by  Mr.  H.  H.  Wake,  .v.i.c.k.,  engineer  to  the 
River  Wear  Commission. 
3.30.  Drive  by  brakes  (fare,  Is.  eacli)  to  the  electric  gene- 
rating station,  which  will  be  explained  by  Mr.  F.  J. 
C.  Snell,  A.M.l.c.E. 
4.10.  Proceed  to  the  corporation  swimming  and  slipper  baths 

and  wash-honses  in  High-street  West. 
4.30.  Return   to  Town   Hall.     Discussion  of  the  papers  and 
works. 
6.0.  The  members  will  dine  together  at  the  Grand  Hotel 

(tickets,  probably  about  3s.  6d.  each). 
Hotels.—"  The  Grand,"  "  The  Queen's  "  and  "  Walton's." 
The  following  list  of  trains  will  be  of  nao  to  those  of  our 
readers  who  intend  to  be  present  at  the  meeting : — 

To  Sunderland. 
Leave  London  (King's  Cros.s).  5.15  a.m.;  leave  York,  10  a.m.; 
arrive  Dnriiam,  11.36  a.m. 
Leave  Durham,  11.45  a.m.;  arrive  Sunderland,  12.13  p.m. 
Leave  Berwick,  7.30  a.m.;  arrive  Xewcastle,  9.45  a.in. 
„       Carlisle,  7.55  a.m.;  arrive  Newcastle,  10.30  a.m. 

Leave  Newcastle,  11.40.  a.m.;  an-.  Snndcrland.  12.15  p.m. 


Leave   Snnderland, 


Leavi 


Leave  Newcastle,  9.14  p.m. 


From  Sumlerland. 

7.20  p.m.;   arrive  Newcastle,  7.40  p.m. 
„  „  8.4     p.in, 

„  „  h.45  i..m. 

„  .,  9.2     p.m. 

„       Durham,    10.0     p.m. 
arrive  Carlisle,  10.17  p.m. 
airive    Durham,   9.35   p.m. 
„        York,       10.56  p.m. 
„        London 
(icing's  Cross),  3.10  a.m. 


7.29  p.m.; 

„  8.10    ]i.m  ; 

„  8.42    p.m.; 

„  9.18   p.m.; 

Newcastle,  8.25  p.m. 


VotoNTARV  Pass  E-kamisatiox. 
The  twenty-fifih  examination  for  candidates  for  the  oSiccS 
of  engineer  and  surveyor  to  municipal  cori>oratioDS  and  dis- 
trict councils  will  be  held  at  the  Institution  of  Civil  Kn- 
gineers,  Great  George-street,  Wetitminstcr,  on  Friday  and 
Satnrd.ay,  the  lat  and  2iid  April,  1898.  Application  forms, 
duly  filled  in  by  inlendins.'  candidates,  must  be  in  my  bauds 
on  or  before  the  5th  dav  of  March,  1898. 


11  Victoria-street,  London,  S.W. 


Thomas  Cole,  .Secretary. 


Sanitation  in  Southern  India,— The  popular  objection  to 

sanitation  is  disjippeariuL''.  says  Indian  Engineering,  as  the 
people  begin  to  a.saociate  with  it  improved  conditions  of 
health  ;  there  is  much  to  be  learnt  still  on  the  benefits  of 
good  drainage,  but  the  people  are  becoming  almost  as  eager 
for  a  sound  water  stipplj-  as  the  sanitary  commissioner  himself. 

New  Electric  Light  Schemes. — Within  the  last  few  days 

notice  has  bei^n  given  of  the  intention  on  the  part  of  seven 
local  authorities  to  make  application  to  the  Board  of  Trade, 
under  the  Electric  Lighting  .\ct8  of  1882  and  1H88,  for  pro- 
visional orders  to  supply  electricity  for  pnblic  and  private 
purposes.  These  authorities  are  the  urban  district  council 
of  Barnes,  the  vestry  of  the  parish  of  Bennondsey,  the  cor- 
poration of  Maidenhead,  the  urban  district  council  of  Willes- 
den,  the  urban  district  council  of  East  Ham,  the  nrban 
district  council  of  Aldershot,  and  the  corporation  of  St. 
Albans.  In  addition  to  these  intimations,  Mr.  James  de  Lara 
Cohen,  of  Acton,  has  given  notice  that  he  intends  to  apply  to 
the  Board  of  Trade  for  a  provisional  order  to  empower  him 
to  sujiplv  electricity  for  public  and  private  purposes  wiUiio 
the  area  known  as  the  Friars-place  estate,  Acton. 


GALVANIZED 


•  f 


IRON 


|||ei STERN  'J 

Or 


FRED'^BRABY?<C? 


FITZROY  WORKS 

352to3G4  Euston  R? 
e    .  TONDONj 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRAO&     MARK 


FORE   STREET,   LONDON,   E.G.,   and    Branches. 


&  co.« 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52  CHANCERY  LANE,  W.C. 
Bills  Of  Quantities,  Speolfloatlons,  Reports,  &o.,  Elcotrog^raphod  with 
Bccunicy  und  iliwpntcli,  ettual  tt)  I.itliH^rftpliy,  unil  f>n  per  cent,  cbcftiicr. 
Lithoijriiiiliy  rtt  niodrrfltp  mt<*H.  I'lftns  otilrtr(?o<i,  rc(iuco<l,  ,%c.,bcst  SLvlo. 
*'  Qiiiuitili.'j'  '  l;"X,  Mill.  ^  yiu.  X  il  m.,  firop  front,  Js.  each  Architects 
ami  Survt-yois'  Dnift  Pajicrs  —  Quantities,  Sivciflcaliou,  Ab.stmct, 
Cimotision,  Sec,  IQs,  6d,  per  ream.   Pricet  and  Sptcimtnt  on    pplicatien. 


THE    GROBY    GRANITE   CO., 

N.iir   I.i:iri':.>^'l'KH.     LIMITED. 
Supply  thoir  ttmnnc.  whirh  i««  of  ihe  hmutft 
and  l)et*i  kiiul,  t'>  till  niilwiiv  sUttn-iis. 

Setts  for  prtviiiK  ntn-ctt*,  crosainpHaiul  courl- 
yania. 

MacmUm,  chipps  and  (rmvcl  for  drive*,  foot* 
iwllm.  antl  conrrrt*'  rt'ork. 
Koil),  Htmik'lit  ttnd  rirculrtr. 

r.)st  Hii.l  Tolffcrmphic  Add;.  ■•*  : 


ALUMINO- 
FERRIC. 

THE   Precif>it£int. 

SOLE    MANUFACTURERS! 

PETER  SPENCE  &  SONS, 
NAVVY  BARROWS 

Contractors'  Timber, 

Polling  Doftnls  and  Runners  to  $izos,  Enjrhi-h 

Timber,   I'lank   nnd   Scant Uitc.   Wa^m   \Vck.«iI, 

Foncinp,  Jt.'iiitrv.  Tick  and  Hammer  2>UAfu. 

JOHN  ASHWORTH  &  CO., 

Waterfoot,   Manchester. 

KsUlb.  iSsJO.  l'ti"<[?:  l<;\i,ri--->I,  lI.iil.'Fat  uwy-iU 

The  "STRATFORD" 
LABELS. 


Cheap!  Leiiiblel!   Imperishable!!! 

Illuslraled  C.tl.ilozue  Free. 

RON  .M       l.AlUri.      lACTORV 
STRATFORD-ON-AVON. 
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Highgate  Archway. — The  work  of  demolishing  this  famous 
structure,  whicli  was  erected  in  the  year  1813,  is  about  to  be 
begun. 

A  Future  Bev/erage.— Colonel  Waring;,  the  commissioner 
engineer  who  has  been  in  charge  of  the  New  York  streetsfor 
two  years,  with  universal  approval,  thinks,  according  to  a  con- 
temporary, that  purified  sewage  may  yet  become  a  popular 
drink — at  least  in  great  cities,  foi*  which  no  other  supply  is 
feasible.  It  sounds  nnsavoury,  but  is  really  not  insalubrious, 
according  to  Colonel  Waring's  experiments.  By  forcing 
compressed  air  throngh  foul  water  its  imjjurities  are  oxydised 
— that  is,  burnt  out — and  chemically  pure  water  obtained.  In 
the  presence  of  city  officials  Colonel  Waring  has  performed 
this  experiment  upon  common,  sewage  water,  and  both  they 
and  he  pronounced  it,  when  defcecated,  both  palatable  and 
pure.  Just  as  the  air  is  pui'ified  by  natural  means  and  used 
over  again,  so,  he  says,  it  mnst  eventually  be  with  water.  At 
least,  that  is  what  the  increasing  multitudes  in  and  around 
New  York,  he  thinks,  will  have  to  come  to. 


Assi.sTANT  Surveyor. — December  11th. — County  Council 
of  the  North  Riding  of  Yorkshire.  £200.— Mr.  William  C. 
Trevor,  deputy  clerk  to  the  council. 

District  Surveyor. — December  18th. — Walsall  Rural  Dis. 
trict  Council.     £150. — Mr.  A.  H.  Lewis,  clerk  to  the  council. 


COMPETITIONS. 

Adi-erfisemenh   which  are  received   too  late  for  clangijicaiion  cannot    he 
included  in  these  tummaries  until  the  folloicing  H'eeif* 


APPOINTMENTS  VACANT. 

Advert iseiiiciifg  ichioh   are   re'  eivr'd    too    lute   for   classijicntion   cannot 
included  in  these  summaries  until  the  Jolloiciiij  week. 


-  Holborn   District 
H.  Hale,   clerk  to 


Street  Inspector. —  November  23rd. 
Board  of  Works.  £2  lOs— Mr.  Matthew 
the  board. 

Inspector  of  NrrsANCES. —  November  25th. —  Burnley 
Rural  District  Council.  £80.— Mr.  J.  S.  Horn,  clerk  to  the 
couucil,  18  Nicholas-street,  Burnley. 

HiGHWAV  Surveyor. — November  26th. — Hambledon  Rural 
District  Council.  £125. — Mr.  Ferdinand  Smallpeice,  clerk  to 
the  council,  Guildford. 

Road  Foreman. — November  29th. — Featheratone  Urban 
District  Council.  SOa. — Mr.  W.  A.  Palliser,  surveyor  to  the 
council. 

Manager  for  Gas  and  Water  Works. — November  30th. 
— Ambleside  Urban  District  Council.  £150. — Mr.  George 
Gatey,  clerk  to  the  council. 


Edinbcrgh. — November  20th. — Seliemes  for  the  heating  and  ventila- 
tion of  the  new  city  hospital  for  infectious  diseases  at  Colinton  Mains, 
— The  City  Superintendent  of  Works,  Public  Works  Office,  Edinburgh. 

Wells. — November  30th. — Large  pubUc  hall  over  the  present  post 
office,  market  house  and  fire  eu^ne  house.  £25,  £15  and  £10. — Mr. 
R6g:d.  L.  Foster,  town  clerk. 

Cardiff. — December  4th. — New  to\vu  hall,  law  courts,  &c.  £500, 
£300  and  £200.— Mr.  W,  Harpur,  m.i.c.e.,  borough  engineer. 

NorriNGHAM. — December  15th. — Designs  for  laying-out  and  planting 
a  new  cemetery  at  Basford.  £100  and  £50.— Sir  Samuel  G.  Johnson, 
town  clerk. 

Nottingham. — December  15th. — Designs  for  the  lodges,  chapels, 
crematorium,  &c.,  at  the  new  cemetery  at  Basford.  £100  and  £50.— Sir 
Samuel  G.  Johnson,  town  clerk. 

Menai  Bridge. — December  IGth. — Design.s  for  a  new  landing  pier 
for  passengers  and  cargo  boats,  cost  not  to  exceed  £3,000.  £10.— Mr. 
Thos.  Hughes,  clerk  to  the  council. 

BooTLK. — December  31st. — Central  lire  station  to  be  erected  in  Strand- 
road,  at  a  cost  not  exceeding  £15,000.  £52  10s.  and  £26  5a.— Mr.  J.  A, 
Crowther,  borough  engineer. 

Belpee. — January  8th. — Plans  and  reports  for  Crich  water  supply, 
for  the  rural  district  council.  £15  15s.  and  £5  5s.— Mr.  Joseph  Pym, 
clerk  to  the  council. 

Bblper. — May  1st.— Schemes  for  the  disposal  of  the  sewage  of  the 
district,  for  the  urban  district  councQ.  £52  lOd.  and  £20  53. — Mr, 
Joseph  Pym,  clerk  to  the  council. 


MUNICIPAL  CONTRACTS  OPEN. 

Adoeriisementf:   irhich   are   received   too    late  for  classification    cannot    he 
included  in  these  summaries  until  the  following  xceek, 

Birmingham. — November  20th. — Completion  of  part  of  Saint  John's- 
rond,  and  also  of  the  passage  leading  from  Highgate-road  to  Larches- 
street.— Mr.  Juhu  Price,  city  surveyor. 


HAYWARD'S  PATENT  SEMI-PRISM  REFLECTING-LENS  LIGHTS 

FjVt    LIGHTING    SASEMENTS.    CELLARS    AND    UNDERGROUND    APARTMENTS. 


UNDERGROUND  CONVENIENCE,  CHARINC  CROSS  LIGHTED  BY  HAYWARD'S  PATENT  LIGHTS.    ALSO  AT  OVER  100  OTHERS  THROUGHOUT  THE  COUNTRY. 

Forty  in  London    at  the  Law  Courts— Hyde  Park- Oxford  Circus  -South  Kensington,  &c.     And  at  Liverpool,  Manchester,  Leeds, 
Edinburgh,  Glasgow,  Brighton,  Hastings,  St.  Leonards,  Eastbourne,  Margate,  Bournemouth,  etc.,  etc. 

HAYWARD  BROTHERS  &  ECKSTEIN,  L^i  >  Union  St.,  Borough,  London. 
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Nblson.— November  20th.— Construction  of  a  briflgo  ncross  the  Wal- 
vcrdcQ  Water  in  St.  6corRe'8-road.— Mr.  B.  Ball,  borough  cnf^QCor  and 
Burveyor. 

Blackwbll.— November  20th.— Pavinff,  levelling,  motallinp.  rliannel- 
ling  and  kcrbinff  workn  in  connection  with  the  makincr-upof  Kirkf-tead- 
roiid,  Rodpate- street.  North-street  «nd  Wilson-Ktreel,  in  the  |>arish  of 
Pinxton,  lor  tho  rural  district  council.— Mr.  H.  Silcock,  engineer  aud 
mirvcyorto  the  oonncil,  20  Westj^ato,  Mansfield. 

Bakkisi.asd.— Novenil>cr  l'2nd.— Construction  of  200  yards  of  pipe 
80wor  and  a  brick  ceHspnol  at  Slack,  for  the  urban  district  council. — Mr. 
Jam  -H  Hiitcs  Hnlroyd,  surveyor  to  the  council. 

Atiikqire. — November  ^2nd.— Provision  of  a  water  supply  to  the 
Dreghom  sjiecial  water  supply  district,  for  the  Northern  District  Com- 
mittee of  the  County  Council.— Mr.  \V.  R.  Copland,  IW  West  Kcgont- 
Btrcct,  Glasgow. 

HoKNsKA.  —  November  22nd.  —  New  concrete  reservoir,  filtering 
chambers,  aeration  plant,  settling  tanks,  valve  chambers,  Ac,  at  the 
waterworks,  for  the  urban  district  councd.— Mr.  P.  Gaskell,  surveyor 
to  the  ciiuncil. 

London.— November  22nd.— Laundry  macliinory  and  cooking  ap^ 
paratui?  tor  the  now  lunatic  asylum  at  Boxlev.  for  the  county  council.— 
Mr.  U.  W.  Partridge,  clerk  to  tho  Asylums  Commiltco  of  the  Council, 
21  Whitohall-placo,  London,  S.W. 

GuBAT  Uahwoou.— Noveml>er  22nd.— Stables  and  fire  engine  station 
in  Curate-street,  for  tho  urban  district  council.— Mr.  U.  Chippendale, 
clerk  to  the  council. 

Altoftb.— November  22nd. — Works  of  lovcUine,  metalling,  tlaggmg, 
clmnnclling,  Jtc.  in  George-street,  lirook-strcoi,  Hit^h-strcet  and  York* 
strt!et,  for  ihc  urban  district  council.— Mr.  William  Wilkinson,  surveyor 
to  the  council. 

Woor.wicii.— November  23rd.— Coal  store  at  tho  miblic  baths,  Market- 
street,  for  tho  local  board  of  health.- Mr.  H.  O.  Thomas,  surveyor  to 
the  boftrd. 

Wam.asey.— Novemljor  23rd.— Construction  of  four  pontoons  for  the 
landing  stage  at  Now  Brighton,  for  the  urban  district  council. — Mr. 
H.  W.  Cook,  clerk  to  tho  council.  Public  Otlices,  Kgremont,  Cheshire. 

SuoEDUKYNEss. — Novcmbcr  23rd.'-Mnking-up  of  Grove-road,  Cam- 
hridge-road,  Wea  View-road  and  West-road,  for  the  urban  district 
council.— Mr.  Frederic  Gregson,  clerk  to  the  council,  Soutliend-on-Sea. 

Wesi  Ham. — XovembLT  23rd.— (iOO  yards  super,  of  hard  wood  pavins: 
in  West  liam-lanc. — Mr.  Lewis  Angell,  borough  engineer. 


AsTOir  Manou. — Novoml)er23i-d.— SewerbinCbostoii-roftdaod  Plame- 
slrcet,  for  the  rural  district  council.— Mr.  H.  Bich&rdtMin,  engineer  lo 
the  cimncil. 

LEwisnAM.- November  23n!.— Coroner's  court  and  mortuary  in  Lady- 
well-road,  for  the  district  b'jartl  of  works.— The  Sar\'oyor  to  llio  Board. 

BiKkEKHBAD.- Noveml>er  23rd.— One  steel  boiler  for  tlie  ferry 
steamer.— Mr.  Alfred  Gill,  town  clerk. 

RoMyoKD.— NoveralKT  23rd. — 1,5<V)  ions  of  flint  and  about  800  tons 
of  IJ-in,  granite,  for  the  rural  district  council.- Mr.  E.  G.  Bodon,  sur- 
vej'or  to  the  council. 

Pkewtoi*. — Novemt>er  23rd. — Krectinn  of  an  auction  mart  in  connec- 
tion with  the  cftttle  market  in  Brook-street.— Mr.  U.  Hamer,  town  clerk. 

BcuKLET. — Novoml>er  ikh.— Works  of  painting,  decorating,  &c.,  at 
thg  lodge,  chai>elsand  outbuildings  at  the  cemetery.— The  Borough  Sur- 
veyor. 

Hacknky.— November  2-lth.— Cast-iron  lamp  columnB  for  the  vestry. 
— Mr,  James  Lovegrove,  sur\'©yor  to  the  vestry. 

GoDALMiKG.— November  21th.— Making-up  of  certain  private  road- 
ways within  the  borough,  for  the  corporation.— Mr.  Samuel  Welman, 
Church-street,  Godalming. 

Bi  KKBNUKAD.— November  2Uli.— Works  of  Hugging,  paving,  sewering 
and  channelling  in  vurious  passages  in  the  borough.— Mr.  Charles 
Brownridge,  a.m.i.c.k.,  borougli  engineer  and  surveyor. 

DoDWOKTH. — November  ^th. — Reconstruction  of  tivo  streets  at  Gil- 
royd,  lor  the  urban  district  council. —Mc.'isrs.  WadoiT'irncr,  surveyors, 
10  Pitt-street.  Barnsley. 

BcBTON-uroK-TiiENT.— November  25  th.— Fire -clay  goods,  for  the  cor- 
ponition.— Mr.  F.  L.  Ramsden,  manager  andcnginccr,  Gas  and  KIcctnc 
Light  Works,  Burton-upon-Trcnt. 

Hum,.— November  25th.— Steel  girder  tramway  rall^.— Mr.  A.  E. 
White,  city  engineer. 

Bhidmicgtoh.— November  25th. — ReiMiirs  to  the  bridge  crossing  Danoa 
dyke,  for  tho  rural  district  council.— Mr.  Clia.**.  Graj',  clerk  to  the 
council. 

Witiiam.— November  2Cth.— 500  tons  of  granite,  for  the  urban  district 
council.— Mr.  Wm.  Biuden  Blood,  clerk  to  the  council. 

Hull, — November  26tli.— Sujjply  of  iiliout  tj30  s(piarc  yards  of  mosaic 
pavement  for  the  Kast  Hull  Ijiiths.— The  Town  Clerk. 

BiiiDLiNOTOH. — November  27tli.^  Construction  of  lavatories  at  the 
corner  of  t^ueen-Ktreet  and  Shi|)-hill,  Hridlington  Quay,  for  the  urban 
district  council.— Mr.  Clms.  Gray,  clerk  to  the  council." 
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VENTILATOR. 
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Iliind  or  Horse  Powrr, 


ggac 


I 


.   "ACME" 
(:  EXHAUST 

(3       LOUVRES. 

CS  For    Doors, 
T         Walls,  ic. 
From  9b. 


VENETIAN     WALL 

INLETS. 

From  Is.  6cl. 


Telegrams:  "  KErwoKTH,  ].ivei;pool."      Telephone  Ku.  1n77.       Twenty-live  Years'  Kxpcrienee.       lUiislrateti  Trice  Lists  Free. 
-A..C7SXX^  "    *^7~^xa.'t;±l^-t^±xs.g^     ^xxd     EC^El.'fca.zx.s;-     Cojcxxx>^3Ea.3r,     X.±-vr^s:-x»ooX. 
Contractors  to  H.M.  Government  Departments,  Various  Corporations,  Railway  Companies,  4c. 


/\                     "ACME" 

^r\i-  Chimney 
.   V  ;     Cowl, 

NT 

IS 

1 

•^  steel.  Copper 
,'  Terra-Colta. 

'J 

i    Readily 

•iwept ; 
.     i    prevents 

1                  doWD- 

<lniuglit. 
i   2Gs.  to  35s. 

E.M.ilMisbed        I       UCMDV     fOMnilV     C      fd       I       Seven  Medals  for 
Over  7u  Years.     |       UlCillll      UUHULLT      OC     vUu     I    l^anitniv Appliame^ 

Head  Office  &  Show  Rooms :  42,  42a.  42b  HAMPSTEAD  ROAD,  LONDON,  N.W. 

liraucb  listablishmcllt — ll'U  liLentish  Town  Hi..t<i.  I.uudon.  NA\'.     Facluiy  and  W'.irehouses — 
Tolmcrs  Squ:irf,  Lociloii,  N.W. 

New  and  enlarged  nditiou  of 
our  General  Catalogue,  '":ontainiDg 
200  pages  and  between  2,000  and 
3,000  illustrations  of  every  re- 
quirement for  the  Building  Trade, 
now  ready,  and  will  bi  forwarded 
post    free    on    receipt    of    Trade 

Card. 

All  Kstimates  free. 
TeleKraphic  Address :  •Conolly,  L'-ndou." 


The   "Tolmer"  Caet  Iron   Plungo  Path, 

Combined  with    I'lttin^s  and   Pnli.ihcd 

Maliog.-tny  or  Walnut  Cappiii*;. 


^tltisirated  Sheet  </  Baths  ivid  Appliances  Free  on  ji  •plication. 


CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 


Estimates    Oivrn    for    nil     kiiuta   of 
IRON  ROOFS  AND  BUILDINCS. 


ALSO  M.VNrKArTTJRHP.S  OF 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16     Upper    Thffmr^     Street,    LONDON,    E.C., 

*-■*         ...     LIVERPOOL     .»nd     CLASr.ow 


iCISTERN 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS 


3 


FOR     RAISING 

!SG-%xrsk,SG,  Sil.-xM.<3Ls;G,  A^kTa^-fcex^,  Aic 

As    iuloptcd    for    tlie     Drainage    (if    Eastbourne,    Southampton, 

Warrington,    Staines,   Ipswich,   Norwich,    Felixstowe   ;iii(l   many 

other  place.s,  both  in  this  (.(Hiiiti y  ami  aliroad. 

for    Pamphlets    nnd    Pnriiculars    appiy    to 

HUGHES     &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 
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Ndneaton.—  November  29th.—  Covered  Bcrvice  reservoir  (500,000 
gallons  capacity),  for  the  urban  district  council. — Mr.  J.  S.  Pickering, 
A.ji.i.c.E.,  waterworks  engineer  to  the  counci]. 

Castle  Brosiwich.— November  29th. — 2,800  yards  of  9-in.  earthen- 
ware pipe  sewer  in  connection  with  the  sewerage  of  the  parish  of 
Castle  Bromwifh,  for  the  rural  district  council. — Mr.  J.  Edward  WiU- 
cox,  engineer,  Union  Chambers,  Birmingham. 

West  Lancashire.— November  29th. — Supply  of  2,400  lineal  yards  of 
stoaeware  pipes,  junctions,  &c.,  of  various  sizes,  and  also  for  laying 
the  same  in  Auj;hton,  for  the  rural  district  council. — Mr.  0.  A.  Beeston, 
engineer,  Albany  Buildings,  Ormskirk. 

Sudbury.- November  29th.— Supply  of  stoneware  socketted  drain 
pipes  of  various  sizes.— Mr.  T.  W.  A.  Hayward,  borough  engineer  and 
surveyor. 

Roth BUKT.— November  29th.— Laying  of  about  1,070  yards  of  2-in. 
cast-iron  coated  sockrtted  pipes  and  420  yards  of  li-in.  cast-iron  pipes, 
and  other  works  for  the  extension  of  the  water  supply  at  Long  Fram- 
lington. — Mr.  J.  Wake,  surveyor  to  the  district  council. 

Deal. — November  29th.— Underground  convenience  near  the  South- 
parade.— Mr.  Thos.  C.  Golder,  borough  surveyor. 

Wimbledon.— November  29th.— Making-up  of  Avondale-road,  for  the 
urban  district  council.— The  Surveyor  to  the  Council. 

Midlothian. — November  30th.— Drainage  works  in  the  Liberton 
specittl  drainage  district,  for  the  Suburban  District  Coinmittoe  uf  the 
county  council.— Mr.  A.  G.  G.  Asher,  county  clerk,  Edinburgh. 

Ilkley.— November  30th.— Construction  of  settling  tanks,  tiltration 
areas,  mixing  house,  Jtc,  in  connection  with  the  extension  of  the  sew- 
age works,  for  the  urban  district  council.— Mr.  John  Waugh,  engineer, 
Sunbridge  Chambers,  Bradford. 

Llandudno.— November  30th.— Laying  of  a  15-in.  cast-iron  water 
main  from  Llecan-isaf  to  Croesau,  a  distance  of  3  miles  1  furlong,  for 
the  urban  district  council.— Mr.  E.  P.  Stephenson,  engineer  and  sur- 
veyor to  the  council. 

Clayton.— November  30th.— Construction  of  settling  tanks,  filtration 
areas,  boundary  walls,  store  house  and  mixing  house,  subsoil  drainage, 
&c.,  for  the  urban  district  council.— Mr.  J.  Waugh,  engineer,  Sun- 
bridge  Chambers,  Braffford. 

Launceston.— December  1st. — Sewerage  and  sewage  disposal  works, 
for  the  corporation.- Mr.  A.  P.  I.  Cotterill,  a.m.i.c.e.,  Lonsdale 
Chambers,  Baldwin-street,  Bristol. 

CiKDiFi'. —  December  2nd.  —  Construction  of  a  service  resei-voir 
(3,000,000  gallons  capacity)  and  the  building  of  a  water  tower,  keeper's 
house,  boundary  walls,  &c.,  on  Penylan  Hill.— Mr.  C.  H.  Priestley, 
waterworks  engineer  to  the  corporation. 

Southampton.— December  Gth.— Pontoon,  for  the  Hai-bour  Board.— 
Mr.  E.  Cooper  Poole,  a.m.i.c.e.,  surveyor  to  the  board,  4  Portland-street, 
Southampton. 

Stockport. —December  6th.— Construction  of  cast-iron  and  earthen- 
ware pipe  sewers  m  the  north  and  south  wards  of  the  township  of 
Bramhall,  for  the  rural  district  council.— Mr.  Harold  H.  Turner,  sur- 
veyor to  the  council. 

Wellington.— December  8th.— Steam  road-roller  of  10,  12  or  14  tons 
weight,  for  the  rural  district  council.— Mr,  W.  Sydney  Price,  clerk  to 
the  conned. 

Halifax.- December  9th.— New  police  station,  court  house,  &c.,  for 
the  corporation.— Messrs.  George  Buckley  &  Son,  architects,  Tower 
Chambers,  HHlit'ax. 

Leicestei;.— January  31st.— Motor  vehicles  for  the  collection  of  house 
refuse.— Mr.  E.  George  Mawbey.  borough  engineer  and  surveyor. 


TENDERS. 


*ACCEPTED. 

BOURNEMOUTH. — For  alterations,  additions  and  painting  works  at 
the  sanitary  hospital,  Boscombe. — Mr.  l\  W.  Lacey,  m.i.c.e.,  borough 
engineer  and  surveyor  :— 

F.  Hoare  &  Sonst      £667 

J.  Miller  &  Sons         613 

Jenkins  &  Sonst        S7^ 

J.McWiUiam&Son* 545 

t  Informal. 


CARSHALTON. — For  the  work  of  making-up  Alma-road,  for  the  urban 
district  council. — Mr.  W.  Willis  Gale,  surveyor  to  the  council  :— 

W.  Swaker,  Chiswick       £1,550 

T.  Adams.  Wood  Green 1,187 

W.  Jenner,  Sutton*  825 

Surveyor's  estimate,  £832. 


CARSHALTON.- For  the  supply  of  a  250-gallon  sanitary  tumbler  cart, 
for  the  urban  district  council. — Mr.  W.  Willis  Gale,  surveyor  to  the 
council  :— 

£   g,  d. 

Bristol  Waggon  Company,  Bristol 29    0    0 

Hull  Waggon  Companv,  Hull        23  10    0 

W.  Glover  &  Sons,  Warwick*  23    5    0 

Barrow  &  Co.,  Banbury        22  10    0 


DALTON-IN-FURNESS.— For  the  construction  and  completion  of 
James-street,  for  the  urban  district  council. — Mr.  J.  Tyson,  clerk  to 
the  council: — 

J.  Cleatcr,  Barrow-in-Furness     £131 

R.  Townley,  Dalton-in-Furness 109 

Mrs.  Garden,  Dalton-in  Furness 105 

G.  Martin,  Dalton-in-Fnrness      99 

A.  Waiting,  Dalton-in-Furness* 88 


DOVER.— For  a  Cornish  boiler  for  the  sea  baths,  Marine-parade. — Mr. 

Henry  E.  Stilgoe,  a.m.i.c.e.,  borough  engineer  :— 
D.  Adamson  &  Co.,  London,  E.,  £320. 
J.  Thompson,  Wolverhampton,  iron,  £265;  steel,  £227. 
A,  Williams,  Trealaw,  £260. 
A.  L.  Thomas  &  Sons,  Dover,  £2:)0. 
F..  R.  &  F.  Turner,  Limited,  Ipswich,  £241. 
Clayton  &  Shuttleworth,  Lincoln,  iron,  £235;  steel,  £205. 
Holdsworth  &  Sons,  Bradford,  iron,  £:;09 ;  steel,  £190. 
Tinkers,  Limited,  Hyde,  near  Manchester,  £100. 
A.  Anderson  &  Son,  Accrington,*  £190. 


GAINSBOROUGH.— For  a  cast-iron  tank,  15  ft.  diameter    and  7ft. 


deep,  for  the  urban  district  council.- 
the  council: — 

Glenfield  Company,  Kilmarnock... 

Hardwick,  Gainsborough 

Hargreaves,  Halifax  

Haines,  Limited,  Gainsborough  ... 
Shipley  &  Co.,  Gainsborough 

Richards  Sc  Sons,  Leicester 

Stanton  Iron  Company,  Stanton  .. 
J'emjjster  ^S:  Sons,  Elland* 


■Mr.  Henry  Riley,  engineer  to 


Planed  Joints. 

Rust  Joints 

...     £180 

£180 

145 

145 

120 

— 

115 

112 

105 

— 

101 

91 

100 

8S 

THE  NEW  EXPANDED  METAL 


Meshes  from  fth  In.  to  6-m.  wide.     Strands  from  24  B.W.G. 
to  T^jth  in.  tliickness  of  Stesl. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number   of 

important  Buildings,  both  Puhlicand  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  verrnin-proof,  and  practically  sound-proof. 

FOR  riREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  moaldings.  encasing  columns 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark- 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  Report 
hereinafter  refc  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING,  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  tc 

the  Royal  Parks,  leading  Railway  Companies  and  landed  Estates  throughout  the  Kingdom, 

ORNAMENTAL.       STRONG*       CHEAP, 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

fan  be  used  where\er  lattice-work  is  r*  quiied.  ironi  a  letter-rauk  to  a  liil-sliaft,  for  garden 
bordering  and  archways.  Is  highly  ornanien  al  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  rtreugth 
than  any  other  description  of  metal  lattice-work. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

tli»-  ellect  is  \  cry  pir.Kin^.  and  lirrc  again  the  absence  of  joints  gives  great  durabi'ity  fe^  the 
metal,  and  thorapidiiy  ol  niaiiiilacluiu  allnws  of  \ri\\'  low  prices. 

CATALOGUES  AND  PRICE  LISTS  can   be  obtained  on  application, 

AleocopyofaKEPOKTbyanEMINENTFIRMof  ENGINBEKSon  theuseofEXPANDBU 
METAL'IN  OONCKETE.^ 

THE  EXPANDED  METAL  COMPANY,  LIMITED, 

*  39    UPPER    THAMES  STREET,   LONDON,  E.C. 

Telegraphic  Address,  "  Distend.  London  "  Works— WEST  HARTLEPOOL.  Telephone  No.  lb&. 


November  19, 1897.] 
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OAINSBOROUGH. — For  the  mason's  work  in  connection  with  the 
erection  of  a  water  tower,  for  the  urban  district  council.— Mr.  Henry 
Riley,  eiij^neer  to  the  council :  — 

—  Colley,  Lincoln      £305 

A.  Brown,  Gainsborough* 3^15 

I.LANDAFF.  — Forsix  cast-iron  voutilatins  shafts  for  tho  Rowers  at 
Lluiiishen,  for  the  rural  distnrt  council.— Mr.  W.  Fniser,  engineer  to 
the  council,  17  Queen's  Chambers,  CartXifT: — 

F.  Ashley.  Cardiff     £256 

W.  Cot,  Llandafl       ...        205 

Williiims  &  'rhomns,  Cardiff         195 

.1.  WiiiKl,  \Vhitechurch,Glam 183 

K.  Moore,  Cardiff*     131 


W,\LS.\LL. — For  C  miles  of  earthenware  pipe  sewers  in 
with  the  sewerage  of  Pelsjilland  Itushall,  for  the  rural  diht 
— Mr,  .1.  K.  Willcox,  a.m.i.c.t:.,  engineer.  Union  Chambers, 
row,  Hirminebam : — 

II.  Roberts,  West  Jiromwich 

('.  li.  Williamson  i  Co.,  Walsall        

.1.  White,  junr.,  Handsworih 

G,  Read  &  .Sons.  Hurnley  

J.  bi^zga,  ilirnuiighain 

ITurral,  Lewis  &  .Martin,  Itirmingham         

C.  Walker  .t  Co.,  Kcighley       

H.  Holloway,  Wolverlmmpton  

.7.  Rolwrts,  Stratford-on-.\von 

Ford  .t  Hudson,  Coalville,  near  Lciceator 

G.  Law,  Kidderminster  ...        

T.  Vale,  .Stourport  

J.  Mackay,  Smethwick*  


connoctii.n 
rict  council. 
U3  Temple- 

..      £IG,600 
1»,'209 

u.vn 
ll,:)0« 

12,394 
11,658 
U.Olfl 
10,875 
10,330 
9,850 
0.597 
0,422 
9,330 


MEETINGS. 

N(n'i;MIJKU. 
20. — Association  of  Municipnland  County  Rnfrinecrs  :  Northoi-n  District 

Meetinpr  at  Sundorlaiul. 
22.— Surveyors'  Institution:  Mr.   J.  D.  Wnllis  on  "The  Manchester 

Shij)  Canal  Compensation  Cases." 
22.— Saniiary  In.'^tituto  :  Mr.  Cluirles  Mason,  vestry  surveyor,  St.  Martin- 

in-the-Fieltls,  on  "  Scavenj:nn".  Disposal  of  Rouse  Refuse." 
23. — Institution  of  Civil  Encineers  :  Mr.  W.  S.  Grosley  on  "The  Central 

Station  Electric  Coal  Mmiutj  Plant  in  Ponnsyhania." 
2-t. — Sanitary  Institute  :  Inspection  of  tho  tlisinfectmt;  apparatus  and 

model  steam  laundry  ai  St.  .John's  wharf,  Fulhani,  under  the 

{guidance  of  Mr.  W.  (i.  Lacey. 
2-^. — Sanitary  Institute:    Prof.   Henr3'  Robinsen  on  "Sewerage  and 

Sewage  Disposal.'* 
27. — Sanitary  Institute :  Inspection  of  the  refuse  destructorand  electric 

light  works,  Shoreditch,  under  tlie  t^uidanco  of  Mr.  E.  Newton 

Russell,  chief  electrieal  eng-ineer  to  tho  vestry. 

DECKMBKR. 
2.— Royal  Institute  of  British  Aivhitects:  Festival  Dinner,  Whitehall 

Rnoni-. 


NOTICES. 

TnB  ScEVETon  ano   .Minicipal  and  Coc.vtt  Ekginkek 

may  he  ordered  direct,  throuyh  any  of  Jffii»T«.  Smith  Jj"  Son'g 
bool'-stalhf  or  of  any  neienagent  in  the  United  Kingdom, 
Applications  to  the  OJficex  for  single  copies  ty  post  must  in  all 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  postage)  isasfolloici: 

Twelve  8ix  Thn<> 

Months.  MontliA,  Months, 

United  Kingdom  l.'js.  ...        "srcd.  ...       3is.  i».I. 

Continent,  the  ColonioH,  India, 

United  Statea,  &c 19h.  ...       Os.  fid.  ...       4«.  Od. 

The  Intematiotial  News  Comp<iny,  83  and  83  Duane-street 
New  York  City;  The  Toronto  Xcirs  Company,  Toronto;  and 
Tile  Montreal  Ncivs  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Thk 
SuBVEYOB.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAT.,  PDBLISOING  AND  ADVEBTI.<iRUENT  OFFICES  : 

ST.  BEIDE'S  HOUSE,  24  BRIDE-LANE,  FLEBT-STHEET, 

LONDON,  E.C. 

APPOINTMENTS  OPEN. 

WALSALL  JIURAL  DLSTHICT  COUNCIL. 
APPOIXTiMENT  OF  DISTKICT  SUIiVEYOR. 

The  abore-naiiied  Conncil  will,  at  their  meetinf;  to  bo  held 
on  the  21st  day  of  Uecoinher  uext,  proceed  to  the  appoint- 
ment of  a  Survcyur  for  the  district,  which  comprises  live 
parishes,  with  about  100  miles  of  highways.  In  three  of  the 
parishes  seweratje  works  are  or  will  be  shortly  iii  proRress, 
which  will  necessitate  tho  supervision  of  two  small  sowiiife 
farms. 

The  salary  will  be  at  tho  rate  of  £150  a  year,  to  cover  nil 
expenses  e.tcept  postafje  and  stationery. 

The  person  appointed  will  be  required  to  devote  the  whole 
of  his  time  to  the  duties  of  his  ollico,  to  reside  in  such  part  of 
the  district  as  the  Council  may  approve,  to  keep  the  necessary 
books  and  accounts,  to  inspect  plans  and  the  new  streets  pnd 
buildintrs  to  which  they  relate,  and  pencr.illy  to  conform  to 
aiiil  n:trr\"  out  all  m-drrs  and  ii^ijula' ions  uf  tlie  C'L)iint.-i!. 


THE  "ADDISON"  PATENT  DRAIN  STOPPER 

Fop  Testing    Drains   by   means   of  Water,    Smoke,    8cc. 
The  parts  are  non-corrosive.    The  disc  of  galvanized  iron,  the  nipple  of  gun  metal,  the  nut  and  cap  01  brass. 


PERFECTLY  SOUND  JOINT. 

EASILY  APPLIED. 

N  1  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 
MORE  SECURK  THE  JvINT. 


PRICES: 

.-■.    ./, 

7 

9 


10 
16 
17 
21 


each  nett. 


n 

n 


'H£    CXPANSICN 


NICHOLLS  &  CLARKE,  shoreditch,  LONDON.  E. 


EASTWOOD  &  CO.,  Limited. 

HoiKl     Oflice:      BELVEDERE     ROAD,     L.AIM  I;i:TII,     S  E. 

BRICKS.   LIME.    CEMENT 

In  any  Quantities.         For  Prices  apply  tc  above  address. 


Nineteen  Medals.  Chicago  Exhibition,  highest  awards. 


"KIi.INAL    VAKKKS    uK 


ARTISTIC   WALL    PAPERS 

Free    from    Arsenic. 

Sole  Address    110  HIGH  STREET,  uear  ManchfSfer  Sqaait.  LONDON.  W. 

.■<l'r,„ll    Jerm.</„r   ttj/njil.  </f  all   l>r,t.nr' • 
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Preference  will  be  given  to  a  candidate  who  has  had  pre- 
vious experience  of  the  work  and  dnties  of  a  similar  position. 

Secnrity  with  an  apijroved  guarantee  society  in  the  sum  of 
£200  for  the  due  performance  of  the  dntios  of  the  office  will 
be  required,  and  the  appointment  will  he  subject  to  tm'mina- 
tion  by  six  calendar  months'  notice  in  writing  on  either  side. 

The  Surveyor  must  enter  on  his  duties  on  the  1st  March 
next,  from  which  date  the  salary  will  commence. 

Applications,  stating  age  and  previous  e.-jperience,  with 
copies  of  not  more  than  three  recent  testimonials,  to  be  sent 
to  me  on  or  before  the  18th  December  next. 

Canvassing  is  prohibited  and  will  be  deemed  a  disqualifica- 
tion. 

A.  H.  LEWIS, 

Clerk  to  the  Council. 

1  Leicester-street,  Walsall. 
17th  November,  1897. 

"TIEATHER  STONE     URBAN     DISTRICT 
-T  COUNCIL. 

ROAD  FOREMAN. 

The  Featherstone  Urban  District  Council  are  prepared  to 
receive  applications  from  competent  persons  for  the  post  of 
Foreman. 

The  person  appointed  will  be  required  to  supervise  all 
labour,  steam  rolling,  keep  the  time-sheets  and  team  labour 
accounts,  and  perform  such  other  duties  as  the  Surveyor  may 
direct,  and  shall  work  during  the  hours  the  roadmen  are 
employed. 

The  wages  will  be  30s.  per  week,  and  preference  will  be 
given  to  applicants  who  have  had  practical  experience  as 
paviors  or  bricklayers.     Age  not  to  exceed  forty  years. 

Applications,  endorsed  "  Foreman,"  in  candidate's  own 
handwriting,  accompanied  by  two  recent  testimonials,  mast 
be  deposited  with  the  undersigned  not  later  than  the  29th  inst. 

W.  A.  PALLISER, 

Surveyor. 

TENDERS    WANTED. 


c 


OUNTT  BOROUGH  OP  WEST  HAM. 

TO  WOOD  PAVIORS. 
The  Council    herebv   invite  tenders  for  Paving  with  Hard 


Wood  about  600  yards  super,  in  West  Ham-lane,  adjoining  the 
Town  Hall  and  Police  Court. 

Plans  may  be  seen,  and  specification,  form  of  tender  and 
further  particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell, 
Porough  Engineer,  Town  Hall,  Stratford,  E.,  upon  paym'ent 
of  £1,  which  will  be  returrjed  upon  receipt  of  a  bmm-fule 
tender. 

Tenders,  endorsed  "  Tender  for  Wood  Paving,"  to  be  sent 
to  my  office  not  later  than  4  o'clock  on  Tuesday,  November 
2.3,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender.  The  contractor  will  be  required  to  enter  into 
a  b)nd,  with  one  surety,  for  the  due  petformance  of  the  con- 
tract, and  no  work  will  be  ordered  under  the  contract  until 
such  bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom 
a  contract  is  entered  iuto,  will  be  required  to  pay  to  the  whole 
of  his  woikmen  such  rate  of  wages  and  observe  such  hours 
of  labour  as  are  recognised  by  the  workmen's  trades  unions 
and  in  force  at  the  time  of  sigiiing  the  contract.  In  the 
event  of  any  breach  of  such  agreement  the  Council  will  en- 
force the  penalty  clause  in  its  entirety. 
(By  order  of  the  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall,  West  Ham,  E. 

9th  November,  1897. 

arOCKPORT  RURAL  DISTRICT    COUNCIL. 

^  TO  SEWER  CONTRACTORS. 

Tenders  are  invited  for  the  following  works  : — 

Township  of  Bramhall  (North  Ward) — Contract  No.  1. 
The  construction  of  about  85-i  lineal  yards  of  21-in., 
1,400  lineal  yards  of  18-in.,  1,6.S0  lineal' yards  of  1.5-in., 

"  2,766  lineal  yards  of  12-in.,  799  lineal  yards  of  9-in., 
210  lineal  yards  of  6.in.  Stoneware  Pipe  Sewers,  nnd 
24  lineal  j'ards  of  l.'j-in.  Cast-iron  t'ipes  under  the 
London  and  North- Western  Railway. 

Township  of  Bramhall  (South  Ward)— Contract  No.  2. 
The  construction  of  about  192  lineal  yards  of  18-in. 
Cast-iron  Pipes,  and  88  lineal  yards  of  18-in.,  2,920 
lineal  yai'ds  of  1.5-in.,  1,907  lineal  yards  of  12-in.,  2,925 
lineal  yards  of  9-in.,  and  150  lineal  yards  of  6-in. 
Stone\\';irc  Pipe  Sewers. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27 „        3/- 

53  by  31 „        4/- 

C  opies  in  one  sheet, 60  hy  ^:0,  hy  arrangement. 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  1/6 

40  by  27 „       2e 

53  by  31 „       3e 

J.  HALDEN&CO., 

8   ALBERT   SQUARE,  MANCHESTER. 


Subscribed  Capital  -  £2,127,600. 


Head  Offices  |  ^^^_^  ^^  ^^^^  miUm  STREET,  LONDON. 

Liberal  Commission  allowed  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  intiortoction  of 
Business. 


C.WOOLUSCROFT&SON, 


tionsard  Prices  on  application. 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  B.C. 

Glass  of  all  kmds  ccivered  liy  the  Pollcie.-i  of 

this  ('(Hii])aiiv. 

MODERATE  RATES.     PROMPT  REPLACEMENTS. 

SURVEYS  AND  ESTIMATES  FREE. 

Ten  per  cent,  of  the  I'lemiimis  returned  ovorj 

SIX  years  in  eases  where  ito  elaini  has  arisen. 

Applications  for  Agencies  Invited. 

Liberal    Terras    for    Business    Introducea 


PERMANENT      DECORATIVE 

WALL  S  CEILING  COVERINGS. 

ENAMELLED     FLEXIBLE     METAL. 


THE  ENAMELLED  METAL  DECORATION  CO., 

97,  Queen   Vicloiia  .Stnet.  LONDON   E.C 


I        \^        ,     BILLS      OF     QUANTITIES,     SPECIFICATIONS, 

i^.^'Ml^M  CONTRACTS,     PLANS, 


KS'I  ABT.ISFIKD  OVKIt  HALF  A  CENTURT. 


LITll()(iir,AlMIEl)     IN     BEST     STVI-K     AND     WITH     (IIM-IAT     KXPEDITJON     BIT 

PARTRIDGE    &    COOPER, 

Mniirri'U'Ts'  AM)  til nvK vans'   ij inocitAfinms, 
191  and  192  FLEET  STREET  and  1  and  2  CHANCERY  LANE,  E.C, 

l.lIiHR.M-  DTSrOTTNTa.  ACCOUft  N(i  TCI  AURANGEMENTS. 


November  19,  1S97.] 


AND   COUNTY   ENGINEER. 
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The  plans,  specifications  and  conditions  of  contract  may  be 
seen  and  information  obtained  from  Mr.  Harold  H.  Turner, 
Surveyor  to  the  Council,  at  tlie  Council's  otfioes.  Union  Work- 
house," Stockport,  and  a  copy  of  form  of  tender,  bills  of  quan- 
tities and  specification  obtained  on  payment  to  me  of  a  deposit 
of  5  <;uineiis,  which  will  be  returned  in  ease  of  a  lotiA-fidc 
tender  havin<.'  been  received. 

The  plans  may  bo  inspected  between  the  hours  of  10  a.m. 
and  12  noon  on  the  following  days — November  16th,  17th, 
18th,  19th,  23rd,  24th,  25th,  26th. 

Tenders  must  be  made  upon  printed  copies  of  the  prescribed 
form,  and,  with  siiecification.  are  to  be  delivered  enclosed  in  a 
sealed  envelope  adilressed  to  nie  at  these  oBRces,  and  endorsed 

"  Tender  for  Bramliall  Sewerage— Contract  No. ,"  before 

10  o'clock  on  the  morning  of  Monday,  the  6th  day  of  December 
next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
anv  tender. 

(By  order) 

CHARLES  P.  JOHNSON, 
Clerk. 

Council's  Offices,  Union  Workhouse,  Stockport. 
Sth  November.  1897. 

CORPORATIOX  OF  LEICESTER. 
The  Sanitary  Commiitee  of  the   Leicester   Corporation 
invite  designs  and  tenders  for  Motor  Veliicles  for  the  Collec- 
tion of  House  Refuse. 

The  motive  power,  capacity  and  all  other  particulars  are  to 
be  described  in  a  full  specification,  accompanied  by  drawings, 
and  delivered  at  my  office,  addressed  to  the  Chairman  of 
the  Sanitarv  Committee,  not  later  than  Jlondav,  January 
31,  1898.      "  ," 

The  loaded  waggons  would  have  to  ascend  an  incline  of  1 
in  20,  turn  in  a  limited  space,  back  and  tip  over  a  beam  about 
14  in.  high  by  12  in.  in  width,  and  when  empty  descend  a  road 
having  a  gradient  of  1  in  15. 

The  Committee  do  not  bind  themselves  to  accept  any  pro- 
posal, and  firms  tendering  must  do  so  at  their  own  cost,  no 
fees  being  allowed  for  the  preparation  of  drawings,  &c. 

E.  GEO.  MAWBEY,  c.E., 

Borough  Engineer  and^Surveyor. 
Town  Hall,  Leicester. 

4th  November,  1897. 

WELLINGTON   RURAL   DISTRICT 
COUNCIL,  COUNTY  OF  SOMERSET.?^; 
The  above  Council  invite  tenders  for  the  supply  of  a  Steam 
Roller  of  10,  12  or  14  tons  weight,  suitable  for  rolling  high- 
ways. 

Tenders  must  state,  among  other  particulars,  the  weight  of 
the  roller,  the  width  of  the  base,  the  extreme  length,  the 
horse-power,  the  date  upon  wliich  the  roller  can  be  delivered, 
the  price  for  cash,   and  a  price   fur  p.iyment  by  instalments 


TELEGRAMS  : 
"DIvldllorc,  London." 


LONDON 


TELEPHONE : 
No.  1011  Holbom. 


DRAWING  AMD  TRACING  OFFICE, 

.  98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoining  Holborn  Town  Hall.) 

Manager— JOHN   B.   THORP,  Architect   and   Sirveyor. 

Cheques  Crossed  Tlie  City  Bank,  Ltd. 

Office  Hom-s — Nino  u>  Six.    Saturdays  One. 

Established   1883. 

For  the  PROMPT  and   EFFICIKXT  execution   of  all  work  nsuaUj 

required  bv  the  PROFESSION',  such  as 

WORKING  DRAWINGS,  COMPETITION  DRAWINGS, 
PERSPECTIVES,  TRACINGS,  SURVEYS,  MODELS, 
Blueprints  and   Black  Line  PHOTO-COPIES,  DIAGRAMS, 

Quantities,  Specilicatiuns  LITHOGRAPHED. 

TRACING   and  PRINTING   Rooms,  HATTON    GARDEN, 

connected  by  Private  Telejihone. 


Send    for 

5KID.M0RIH's 

PRICE  LIST  o-f 


i:suibli8heil   I''""'. 


Prize  Award, 
Molboitrno  Exhibition. 


T.,SKIDMORE&SON 

.stun\.nW.irf  Sill. 

W..vk-. 

WOLVERHAMPTON. 


spread  over  a  period  of  four  yean.     A  Satisfactory  warranty 
will  also  be  required. 

Sealed  tenders,  with  full  detailed  spccilication,  to  be  for- 
warded to  mo  not  later  than  10  o'clock  on  the  moriiini;  of 
Wednesday,  the  8th  December,  1897. 

(By  order  of  the  Conucil) 

W.  SYDNEY  PRICE, 
Clerk. 
Wellington,  Somerset. 

12th  November,  1897. 

CASTLE  BROMWICH  RURAL  DISTRICT 
COUNCIL. 
SEWERAGE  OF  THE  PARISH  OP  CASTLE  BROMWICH. 
This  Council  invite  tenders  for  the  construction  of  about 
2,800  yards  of  U-in.  Earthenware  Pipe  Sewers,  together  with 
lampholes,  manholes.  Hushing  chambers,  and  other  works  in 
connection  with  the  sewerage  of  Castle  Bromwieh, 

Drawings  and  specifications  may  be  seen  and  billB  of  (juaii- 
tities  obtained  on  payment  of  a  deposit  of  2  guineas  (which 
^vill  be  returned  on  receipt  of  a  bond-tide  tender  and  of  all 
documents)  at  the  ollice  of  the  Engineer,  Mr.  J.  Edward 
Willcox,  A.M. I.e. E.,  Union  Chambers,  Birmingham. 

Sealed  tenders,  marked  "  Castle  Bromwieh  Sewerage,"  to 
be  sent  to  me,  at  the  undermentioned  address,  not  later  than 
noon  on  Monday,  the  29th  inst. 

The  Council  do  not  bind  themselves  to  acceiit  the  lowest  or 
any  tender. 

(By  order) 

JOHN  NORTH. 

Clerk  to  the  Conncil. 
Vauxhall-road,  Birmingham. 
13th  November,  1897. 

BOROUGH  OF  SUDBURY,  SUFFOLK. 
The  Drainage  Committee  is  prepared  to  receive  tenders 
for  the  suppl}'  of  Stoneware  Socketed  Drain  Pii>e6  of  vajinns 
sizes,  including  junctions,  hulf-pipes,  ic;  also  for  manhole 
covers  of  various  sizes,  iSc;  for  a  term  of  one  year  from 
1st  December  next,  delivered  at  Sudbury  station  in  quantities 
as  required. 

Further  particulars  may  be  obtained  from  the  undersigned, 
to  whom  sealed  tenders,  endorsed  "  Tender  for  Dniin  Pipes," 
must  be  delivered  on  or  before  the  29th  inst. 
(By  order) 

T.  W.  A.  HAYWARIJ, 
Borough  Engineer  and  Surveyor. 
Town  Hall. 

ITth  November.  1.S97. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.G. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Workin;:,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.  Lease  Plans.  Estates  laid  out.  SUKViJYS.  REPORTS. 


Roofing  Felt. — A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.-l'"or    Lining  Damp  WaUs,   Pre- 
serving Wall  Papers,  and  Deadening  Sound. 

Sarking,  or  Slaters'  Felts-— Thin  in  substance, 

and  pliable,  and  ea.sily  workeii  under  slates. 

Foundation  Felt,  or  Damp  Course-— To  pre- 
vent Damp  ribiiii;  from  foundations,  is  ul  a  iibiuu.>  nature,  and 
does  not  crack. 

HMR  FELTS. 

SHOE  FELTS, 
FELT  VARNIbh 


S.imples.  Pric««  fuid 
lu&trucUoui  Free. 


nr.l<-.l   r  noH  * 

Siii.'i  M..;,i:.-- 


ANDREW  POTTER.  Manufacturer,  Wolverhampton. 

GALLEY'S  &  WOLSTON  S 

TORBAY  PAINT. 

Immense    Covering    Powers. 

Suitable  for  all  Purposes.  Largely  Used  by  Government. 

Write  for  Particntam  ai%d  Shades  of  Colour  to  Iha 

TORBAY  PAINT  COMPANY, 

26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND   DARTMOUTH. 
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SITFATIOJ^    WANTED. 


ADVERTISER  seeks  situation  with  Land  Agent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  experience  in  London 
Building  Surveyor's  office.  Past  P.A.S.I.  last  year.  Good 
hook-keeper  and  correspondent. — Survktor,  10.5  High-street, 
Lewisham. 

ADYEETISEMENTS. 

PROFESSIOIS^AL  PRACTICE  AS  ARCHITECT 
and  Sui'veyor. — For  sale,  including  use  of  three  fur- 
nished rooms  near  Bank  of  England  up  to  Christinas,  good- 
■will,  furniture,  carpets  and  fittings.  Have  to  he  given  up 
in  consequence  of  sadden  breakdown  in  health. — Apply,  Box 
X.,  The  Spbvetor  Office. 

QANTITIES,   &c.,    LITHOGRAPHED    accn- 

rately  and  with  despatch.  JIETCHIJI  &  SON, 
8  Princes-street,  Great  George-street,  Westminster,  S.W., 
Surveyors' printers  and  stationers. 

pIVIL     SERVICE    TECHNICAL     EXAMS.— 

^^  Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation to  A.  H.  Hentt,  Perchard  House,  70 Gower-street,  W.C. 


1\rUlSriCIPAL  AND  COUNTY  ENGINEERS' 
-L'J-  EXAMINATION.— llr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c.,  27  Great  George-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  'The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  tlie  fifteen  successful  candidates 
twelve  were  prepared  by  Jlr.  Parry. 

UURVETORS'      INSTITUTION      EXAMINA- 

^  TIONS. — Complete  com-ses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship,  in  all  sub-divisions.  Mr.  Pai-ry's  com-ses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.e.,  &c.,  27  Great 
George- street,  Westminster  (immediately  opposite  the  Sm-- 
veyors'  Institution). 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 
"  Inspector."  Office  of  Thf  Surveyor. 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

IIAXCSCRIPT    COPIES     OF     DRAWINGS.     TRACIXGS, 
PHOTO-COPIES   AND    PHOTO-LITHOnR.VFHY. 

ROBT.  J.  GOOK  &  HAMMOND, 

DRAFTSMEN.  LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3, 1S5.     Telegraphic  Address:  "  Caitoous,  London," 

Iron  and  Steel 
Tubes  and  Fittings 

of  all  kinds. 
Steam,  Water,  Gas. 

Coils.       Weldless  Steel  Boiler  and  Cycle  Tubes.       Wrought-Iron 

Rainwater    Tubes.  Sewer  Ventilating    Arc    Light,  Telegraph  and 

Tram  Poles  and   Masts.       Cable  and  Wire  Tubes.       Well  Tubes. 

Riveted  Tubes  and  Tanks, 

JOHN  SPENCER,  Globe  Tube  Works,WEDNESBURY 

SIMPLEX    LEAD 
GLAZING 

FOR     ROOFS,     SKYLIGHTS,     AND 
HORTICULTURAL     WORK. 

iVo  Special  Contract  Required. 

IRON,    OR    PUTTY    USEDi 

ANY   QUANTITY    SUPPLIED. 


TUBES 


NO     ZINC, 


Over  1,500,000  superficial  feet  in  itse  on  5,000 
structures; 

CROVER  &  CO.,  Li«i 

ENGINEERS,     Sec. 
UritanniaWorks.Wharf  Rd.,CityRd.,^ 

Write  for  Illustiatiwts,    Testimonials,   and  fnU 
9mrticulara  (sent  post/rt^. 


BOOKS  AND  PAMPHLETS  FOR  SALE. 

NE^V  AND  SECOND-HAND. 


The  fic^ires  between  parenthesis  denote  the  pithlielied  price. 

The  Land  as  Notional  Property,  by  Emeritus  Prof,  F,  W,  Ne'maan, 

(Id.)  2d. 
ilauitoba :  Official  Information  for  Investors  and  Settlers.    2d. 
Public  Opinion  on  the  Intended  Interference  ivith  the  New  Forest.    2d. 
The  Use  and  Value  of  Sulphate  of  Ammonia  as  Manure,  by  William 

Arnold,  r.s.i.    2d. 
Some  of  the  Physical  and  Chemical  Propenies  of  Lead,  by  William 

Thomson,  f.k.s.    (Id.)  2d. 
Lecture  on  the  Disposal  of  Refuse,  by  J.  Mitchell  Wilson,  m.d.    Two 

copies.    (Oil.)  3d. 
Lecture  on  Food  Supplies,  bv  .Tohn  W.  Mason,  jr.B.    (6d.)  3d. 
Lectuje  on  ililk,  by  Prof.  Wrater  Blyth.    (6d.)  3d. 
Lecture  on  Infectious  Diseases  and  Disinfection,  bv  Arthur  Whitelegffe, 

M.D.,  B.sc.     (6d.)  3d. 
Report  on  Houses  Let  in  Lodeinsrs,  1S83,  bv  Dr.  J.  S.  Bristowe.    2d. 
Sir  George  Trevelyan  and  London  Landlords.    (3d.)  2d. 
Public-House  Assessments,  by  W.  Harnett  Blanch.    2d. 
Nationalisation  of  Laud,  by  Lord  Bramwell.     (Id.)  2d. 
Index  to  the  Altitudes,  &c.,  of  Thirteen  Circumpolar  Stars.    2d. 
Manitoba  OtEcial  Hand-Book.    2d. 

Some  Notes  on  the  New  Public  Health  Act  for  London,  with  an  Appen- 
dix on  London  Fog,  &c.,by  Harry  G.  Assiter,  f.s.i.    (6d.)  3d, 
Land  Transfer  under  a  System  of  Compulsory  Registration,  by  W,  J. 

Humfrys.    2d. 
L'Amoureux  Transi,  bj^  Paul  de  Kock.    (Is.)  id. 
First  Grade  in  Inor^tnic  Chemii^try,  by  T.  Ward,  F.c.s,    4d. 
Epitome  of  Church  History,  by  Rev.  W.  Simpson,  31.A.     (3s.  Cd.)  Is. 
Chardenal's  First  French  CoiU'se.    8d, 
Annual  Index  of  RevieK  o/Rt^vieies,  1391.     (2s.)  6d. 
First  Report  of  the  Department  of  Agriculture  of  British  Columbia, 

1S91.    Od. 
Local  Government   Board  Report  on  Oyster  Culture  in  Relation  to 

Disease,  1S9G.     (3s.  6d.)  2s. 
The  JfiiseiiM  for  October,  ISol  (Education).    (2s.  6d.)  M. 
Powers  aud  Duties  of  the  Commissioners  of  Sewers  of  the  City  of 

London,  1893.    Sd. 
A  Ride  to  Khira,  by  Lieut.-Colonel  Fred.  Buruaby.    (6d.)  3d. 
Portraits  aud  Autographs,  by  W.  T.  Stead,    ils.  6d.)  Sd. 
Annual  Report  of  .-CUababadMunicipality,  1393-4.     3d. 
First  Greek  Reader,  by  W.  G.  Rushbrooke.    6d. 

Elements  of  Animal  Physiology,  by  John  Angell,  ninety-two  illustra- 
tions.   8d. 
The  Didwich  College  Act  and  the  Will  of  Edward  Alleyn.    2d. 
Catalogue  of  Loan  Pictures,  Corporation  of  London  Art  Gallery,  1894. 

(6d.)  3d. 
Tracks  for  the  Times.    No.  2,  p.  96.     (6d.)     3d. 
Imperial  Institute  :  RejKirt  of  Progress  to  1892.    2d. 
The  Electric  Wiring  Question,  by  Fred.  Bathurst,  p.  35.    3d. 
Emplovers' Liability :   Past  and  Prospective  Legislation,  1896,    p,  32. 

(Id.)  2d. 
Exercisesou  Latin  Syntax,  by  J.  E.  B. "Mayor,  m.a.,  p.  16.    (6d.)  2d, 
First  Lessons  in  Latin,  by  Rev.  J.  Evans.    4d. 
Elementary  Latin  Exercises.    (Id.)  4d. 
Eclogo?  Latiuiv,  a  First  Latin  Readmg  Book,  bv  Rev.  P.  Frost,  m.a., 

p.  262.     4d. 
Ontario  Land  Sui-veyors :  Annual  Meeting,  1895,  p.  184.    Gd. 
The  Socialist  Spectre,  by  the  Earl  of  Wemyss,    (Id.)  2d. 
Option.  Ac,  Systems  of  Gambliu!?  in  Wheat,  &c.,    bv  C.  W.  Smith. 

(Id.)  3d. 
SociaUsm  aud  Social  Discord,  bv  W.  H.  Mallock  (Id.)  2d, 
Geography  of  Yorkshire,  bv  H.  T.  Sortwell.    (2d.)  2d. 
Gospel  of  St.  Matthew  (Greek-English), by  Rev.  Dr.  Giles.    (2s.  6d.)  6d, 
Hand-Book  of  Homo?opathic  Practice,  by  W.  K.  Kelly,  m.b.,  p.  184,    8d, 
Henry's  First  Latin  Book,  by  T.  K.  Arnold,  m.a,    6d. 
JEsop's  Fables  (Latin-Englis'h).     (2s.  6d.)  6d. 
New  Latin  Delectus,  by  H.  Young,  p.  106,    4d, 
London  Univgrsitv  r    Matriculation  Examination   Papers,   &c,,  1S48. 

(Is.)  3.1. 
London  Universitv ;   Matriculation    Examination   Papers,   &c.,    1849. 

(Is.)  3d. 
Fruit  and  Gardens  for  the  People,  by  Hon.  Dudley  Campbell.    2d. 
Inductive  Latin  Com'se,  by  W.  B.  Smith,  5i.i.,  p.  231.    8d. 
Provisional  Orders  of  the  Board  of  Trade  in  reference  to  Gas  and 

Water,  &c..  Undertakings,  by  F.  J,  Crowther,  p.  108.    8d, 
Latin  Exercises,  by  Rev.  A.  J.  Church,  m.a.     (6d.)    3d. 
Steam  Ti-amways  in  Italy,  by  P.  Amoretti.    4d. 
Duties  on  Coal  and  London  Coal  and  Wine  Duties,  by  T.  W.  Bunning. 

(Is.)    4d. 
The  Art  of  Translating  EngUsh  into  French,  by  L.  P.  de  Porquet.    p. 

200.     Od. 
Small  Holdings  .^ct,  1892,  by  A.  ,1.  Spencer.    (2s.  6d.i     Is.  2d. 
Treatise  of  Analytic  Geometry.    Part  1.,  by  Rev.  G.  Salmon.    4d. 
Lecture  on  the  Dramatic  Art  of  Shakespeare,  by  Prof,  C,  E.  Moyse,  b.a., 

p.  34.    4d. 
Dutruc's  French  Grammar.    Os.    Is. 
Board  of  Trade  Journal,  ilay:ch,lSSS.     (6d.)  3d, 
London  Sewage  Disposal  Plan,  by  R.  Harris  Reeves.    2d. 
Parish  Councils  Act,  1394,  Condensed,  Analysed  and  Indexed.    (6d.)  3d, 
Financial  Reform  .Almanack,  1395.     (Is.)  4<i. 

Notes  of  Lectures  on  Electrical  Phenomena,  by  J.  Tyndall,  ll.d.  (ls.)4d. 
History  of  the  Johannesburg  Waterworks  Company,  by  G.  R.  Andrews, 

C.E.  24p.     2d. 
Maintenance  of  Macadamised  Roads  by  the  Aid  of  Machinery,  by  T. 

Aitken,  a.m.i.c.e.    2Sp.  aud  diagrams.    6d. 
In  the  Mouey  Lender's  Clutches,  by  T.  Farrow.    (Id.)    2d. 
Spon's  Architects'  aud  Builders'  Price-Book,  1897,  by  W.  Young.    416p. 

Is.  6d. 
Brick  Paving  for  Carriageways,  by  J.  T,  Eayrs,  51. i.e. e,    6d. 
Street  Scaveugiug,  by  W,  Weaver,  u.i.c.e.    3d, 
Stafford  Electric  Lighting.  Illustrated.    3d. 
Sartor  Resartus,  b\'  Thomas  Carlvle.     (Od.)     4d. 
Annual  Report  of  iledical  Officer  of  L.C.C.,  1895.     (3s.  Od.)     Is.  2d. 
Municipal  Engineering  Works  at  Staflord,  by  W,  Blackshaw,  a,u.i,c,e, 

4d. 
Sheffield  Report  on  Tramways,  Illustrated,    {2d.).    2d. 
Notes  on  Stoneware  Pipes  and  the  Methods  of  JointingThem  (Doulton), 

Od. 
Timber  Piling,  by  H.  Adams,  m.i.c.b.     (Is.)    6d. 
Charter,  By-Laws,  ic,  of  Institute  of  Civd  Engineers.    2d. 
The  German  Uamziue,  No.  2.     (Is.  Cd.)     3d. 
Hazell'sGuideti)  the  .Agricultural  Rates  .\ct,lS90.    (Is.)    6d. 
Carmen  (Italiau-Knglish).    (Is.  Cd.)    4d.  .'• 

Aladdin  :  bv  R.  Reeeo.     (Is.)    4d. 

Some  of  the  Public  Works  of  Dover,  by  H.  E.  Stilgoe,  a.m.i.c.e.    2d. 
Story  of  the  Hamburg  Plague,  by  J.  E.  Neilly.  (6d.)     3d. 
Drainage,  Jtc,  of  Elementary  Schools,  by  W.  Spinks.   3d. 
Annual  Couventiou  of  Iowa  Civil  Engineers'  Society,  1395.    (2s.)    Od. 
Report  on  Sewage  Disposal  of  Bradford,  by  J.  H.  Cox,  m.i.c.e.    3d. 
The  prices  named  include  postage. 
Apply  to  '•  LiBRAEiA.N,"  CO  The  Surveyor,  21  Bride-laue, 
Fleet-street,  Loudon,  E.G. 
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As  Mr.  Eounthwaite  reminded  the  memberB  in  tis  paper, 
until  Saturday  last  not  onlj'  had  no  meeting  been  held  in  the 
district  for  eight  years,  but  the  last  one  had  been  held  in 
Sunderland.  Apart,  however,  from  any  theoretical  objection 
there  may  be  to  holding  two  auooeseive  meetings  in  the  same 
town,  it  would  be  difficult  to  advance  any  valid  reason  why 
the  meeting  of  Saturday  should  not  have  been  held  in  Sunder- 
land. There  is  plenty  to  be  seen  and  heard  in  that  town  in 
connection  with  municipal  work,  and  the  time  that  has  elapsed 
since  the  last  district  meeting  was  held  practically  disposes 
of  the  theoretical  objection  above  referred  to.  The  fact  that 
it  is  essentially  a  modern  town  strengthens  its  interest  for 
municipal  engineers,  and  municipally  it  has  certainly  not 
been  standing  ."itill  during  the  past  eight  years.  Situated  at 
the  month  of  the  river  Wear,  it  is  the  largest  borough  in  the 
county  of  Durham.  From  the  city  of  Durham  it  is  distant 
about  13  miles  and  from  Newcastle-on-Tyne  about  12  miles. 
It  consists  of  three  parishes — Sunderland  and  Bishopwear- 
month  on  the  south  side  of  the  river  and  Honkwearmouth 
on  the  north  side.  It  is  certainly  a  fine  and  well-built  town, 
with  broad  clean  streets  and  pleasant  suburbs.  Till  the 
beginning  of  the  present  century  it  was  a  very  inconsiderable 
place,  but  since  then,  owing  to  the  improvement  of  the  har- 
bour and  the  growth  of  the  Durham  coal  trade,  it  has  de- 
veloped with  great  rapidity.  Its  shipping  trade,  however,  is 
by  no  means  confined  to  coal,  and  its  shipbuilding,  which  vies 
\vith  that  of  the  Clyde,  is  only  one  of  many  industries.  Pew 
towns  can  boast  of  such  a  rapid  rise  and  growth.  In  1831 
the  population  of  the  three  pai-ishes  forming  the  borough  was 
only  26,511,  in  1841  it  had  increased  to  43,U78,  in  1851  to 
71,004,  in  1881  it  had  grown  to  138,010,  and  in  1891  to 
142,097.  Sixty  years  ago  the  town  had  piers,  but  no  docks. 
In  the  place  of  the  latter  was  a  town  moor  extending  to  the 
shore.'  Now  there  are  four  docks.  The  beginning  of  the  docks 
was  made  in  1839,  when  the  North  Dock  was  opened  by  the 
"  Wearmouth  Dock  Company."  Since  1847  it  has  been  owned 
by  the  North-Eastern  Railway  Company.  A  disastrous  flood- 
ing of  the  river  in  1831  drew  public  attention  to  the  want  of 
docks,  with  the  result  that  in  1847  an  Act  was  passed  which 
gave  power  to  a  joint-stock  company,  with  Mr.  George  Hud- 
son, the  celebrated  "  railway  king,"  then  member  of  Parlia- 
ment for  Sunderland,  at  its  head,  to  construct  the  much-needed 
docks.  The  opening  of  the  South  Dock  in  1850  was  the 
beginning  of  an  era  of  growth  and  prosperity  in  all  matters 
connected  with  shipping. 

Among  the  public  buildings  of  a  municipal  character  the 
most  prominent  is  the  town  hall,  of  which  we  give  a  view.    It 
is  a  fine  building  in  the  Italian  Renaissance  style,  erected  in 
1887-90.     Not  far  from  the  town  hall  is  the  group  of  build- 
ings oomprisiBg  the  free  library,  museum  and  art  gallery. 
Behind  these  is  laid  out  the  people's  or  Mowbray  Park,  in 
which  Sunderland  possesses  an  excellent  recreation  ground. 
It  ia  intersected  by  the  railway.     The  portion  to  the  south  of 
the  line  was  purchased  in  1854,  and  contains  monuments  to 
Havelock,  and   to   Jack   Crawford,  the  sailor-boy   hero  who 
nailed  Admiral  Duncan's  colours  to  the  mast  during  the  battle 
of  Camperdown. '   Havelock,  it  may  be  remembered,  was  born 
at  Ford  Hall,  Bishopwearmouth,  ia   1795.     Crawford  was  a 
native  of  Sunderland.     Among  eminent  men  who  were  born 
in  Sunderland  may  be    mentioned   Clarkson  Stanfield,  Tom 
Taylor,  and  Swan,  the  electrician.     The  portion  of  the  park 
north  of  the  railwa)'  was  acquired  at  a  later  date.     To  the 
north  of  the  borough  the  village  of  Roker  has  also  a  park,  ex- 
tending to  17  acres.     Here  the  embankment  and  promenade 
have  quite  transformed  the  little  watering-place.    "Two  single- 
arch  bridges,  one  of  them  a  railway  bridge,  cross  the  We.ar 
at  a  distance  of  20  yards  from   each  other.     The  ordinary 
traffic  bridge,  which  has  the  largo  span  of  236  ft.  and  stands 
100  ft.  above  the  level  of  the  water,  was  opened  in  1796,  but 
was  reconstructed  and  widened  in  1858-9  under  the  direction 
of  Robert  Stephenson.     On  the  south  side  of  the  river,  lead- 
in"  straight  from  the  bridge,  a  continuous  thoroughfare  is 
formed   by   Bridge-street,  Fawcett-street    and    Burdon-road, 
leading  on  to  the  southern  suburb  of  Bishopwearmouth.    The 
main  business  thoroughfare  is  the  High-street,  ruuning  east 
and  west  at  a  short  distance  south  of  the  river  ;  but  many  of 
the   handsomest  and    best-appointed  places  of  business  are 
located  in   Fawcett-street  and   Burdon-street,  especially  the 
former.    It  is  in  Fawcett-street  that  the  town  hall  ia  situated, 
and   a   little  further  on    Burdon-road,  lioginniug  at  the  free 
library  and  the  winter  garden,  skirts  the  public  park.     On 
the  north  side  of  the  river  Wearmouth  bridge  lead.«,  by  way 
of  Now  Bridge-street  and   Roker-avenno,  on   to   Monkwear- 
moiith  and  Boker.     The  railway  bridge,  unfortunately,  is  not 
very  pleasing,  and  as  it  projects  much  hifjlier  than  the  other 
it  is  a  pity  thry  are  so  close  together. 

We  have  mentioned  only  the  most  important  of  the  public 
works  of  the  town,  but  improvements  of  many  kinds  have 
been  carried  out  during  the  last  quarter  of  a  century,  more 
cspc^cially  in  regard  to  sewerage  and  street  works.  The  water 
supply  has  not  been  municipalised.  It  is  said  that  there  is 
one  thing  of  which  the  inhaliilants  are  not  proud,  and  that  is 
the  railway  station.  Visitors  are  not  likely  to  ijuarrel  with 
the  inhabitants  on  this  account.  Sp.ace  prevents  us  from 
referring  at  any  length  to  the  indnstrios  and  exports  of  the 
town.  We  have  mentioned  that  liii'rc  are  other  industries 
than  those  connected  with  shipping  ;  lint  it  is,  of  course,  upon 
shipping  and  its  supplementary  indnstrics  lliat  the  inhabitants 
and  the  prosperity  of  the  town  aro  mainly  dependent.     We 


may  conclude  these  preliminary  remarks  with  a  few  more 
facts  and  figures.  According  to  the  "  Municipal  Year-Book  " 
for  1897,  the  rateable  value  is  £504,432,  and  the  area  of  the 
borough  3,735  acres.  The  old  town  of  Sunderland  was  under 
the  jurisdiction  of  the  bishops  of  Durham,  who  granted  it 
charters  from  time  to  time,  which  were  confirmed  by  the 
ruling  monarchs.  The  last  important  charter  of  this  character 
was  granted  in  1634,  and  carried  with  it  the  right  to  hold 
markets.  Modern  Sunderland  came  under  the  Municipal 
Corporations  Act  in  1885  and  the  borough  was  extended  in 
1895.  Like  the  water  supply,  the  gas  ser^nce  is  controlled  by 
a  company.  We  have  already  mentioned  some  of  the  muni- 
cipal activities — the  free  public  library,  the  art  gallery,  the 
museum,  and  the  tramways.  The  tramways  were  constructed 
by  the  corporation  and  are  6J  miles  in  length.  Three  sets  of 
baths,  erected  at  a  cost  of  £18,000,  are  maintained.  The  cost 
of  the  free  public  library,  art  gallery  and  museum  was  £12,000. 
The  library  contains  about  22,000  volumes,  and  the  art  gallery 
about  120  pictures.  The  markets  were  erected  at  a  cost  of 
£19,000.  The  borough  rate  is  Is.  6d.  in  the  £1,  the  district 
rate  2s.  9d.  in  the  £1,  and  the  outstanding  debt  £440,032. 
The  area  of  the  town  parks  is  about  75  acres.  Of  the  success- 
ful electric  lighting  enterprise  all  necessary  information  will 
be  found  in  Mr.  Snell's  able  and  interesting  paper. 

AT  THE  TOWN  HALL. 
We  have  endeavoured  above  by  quoting  some  of  the  most 
salient  facts  and  figures  to  give  some  idea  of  the  im- 
portant town  in  which  Saturday's  meeting  was  held.  Here, 
then,  the  members  assembled  at  12.30,  the  town  hall  being  the 
particular  meeting  place.  This  building  is  too  conspicuous 
and  notable  a  feature  of  the  town  to  admit  of  a  visitor  having 
any  difficulty  in  finding  it.  It  was  built  from  the  plans  of 
Mr.  Brightweu  Benyon,  of  Ipswich.  Leading  from  a  corridor, 
the  offices  are  ranged  round  three  sides  of  the  building,  with 
two  spacious  well  ways  for  light,  between  which  is  a  grand 
central  staircase.  This  arrangement  lights  up  the  corridor 
most  effectively,  and  there  is  great  facility  of  access  from 
one  part  of  the  building  to  another.  The  tower,  probably  the 
highest  object  of  the  town,  rises  from  the  centre  of  the 
Fawcett-street  fai;ade,  and  is  140  ft.  high  and  20  ft.  square, 
finished  at  the  top  with  a  cupola  dome  and  lantern.  The 
members  assembled  in  one  of  two  well-appointed  council 
chambers  on  the  first  floor,  where  they  were  received  by  his 
worship  the  mayor.  Alderman  Wm.  Bruce.  The  attendance, 
unfortunately,  was  not  so  large  as  might  have  been  desired. 
It  should,  of  course,  be  remembered  that  there  are  only  about 
forty  members  in  the  northern  district,  but  a  few  more  might 
have  been  excepted,  including  a  larger  contingent  from  York- 


Mr.  John  P.  Dalton, 
Honorary  District  Secretary. 

[Mr.  John  P.  Daltou  in  1MS7  entered  the  office  of  Mr.  John  Petreo, 
boi-ough  surveyor,  Jarrow,  ns  a  pupil,  subsequentl.v  acting  as  assistant 
survevor.  In  1892,  liowever,  he  was  appointed  enjinoer  and  survo.vor 
tathe'Ryton  Local  Bonul,  n.iw  the  Ryton  Urban  District  Council,  which 
appointment  he  still  holds.  Here  ho  has  desierned  and  carried  out 
vftrioiia  important  works  of  sewerage,  water  supply,  &c.  Mr.  llalton 
joined  the  Incorpomted  As.-iociKiiou  ot  Municipal  and  County  Kntrincers 
ill  1803,  und  holil.-i  the  cert  ihcate  of  that  body.  Though  still  young  in 
years  aud  in  his  profession,  Mr.  Dalton  is  fast  makine  an  honourable 
name  and  position  in  thai  profession.  The  esteem  in  which  he  is  held 
by  his  brother  members,  espocially  in  the  North,  was  shown  by  the  fuel 
that  at  the  annual  meeting  in  London,  in  July,  ho  was  elected  honorary 
seoretjiry  for  the  Nortborn  District.  He  is  alao  a  member  of  the  Sani- 
tary Institute  and  a  Fellow  of  the  Royal  Meteorological  Society.  He 
has  contributed  to  Thk  Suuvkyok  iirn  Mumcini.  ahd  County  En- 
GiiTKEii  some  tables  doiilins;  with  the  flow  in  circular  sewers  and  pipos. 
the  tables  being  afterwards  published  separately.  Our  portrait  is  from 
a  photo  by  Messrs.  I-yil  Sawyer,  Limited,  of  Newcastlo-oii-Tyne.  I 

shire.  A  larger  attendance  was  the  more  to  bo  desired  from 
the  fact  that  tuo  meeting  was  in  every  other  way  interesting 
and  successful.  The  papers  wore  informing,  some  notable 
works  were  to  bo  visited,  and  the  programme  was  effectively. 
carried  out.  Everytliing  that  could  possibly  lie  done  to 
promote  the  success  of  the  meeting  was  done  by  the  district 
secretary,  Mr.  Dalloii  (who  was  only  elected  at  tho  last  annual 
meeting),  in  co-operation  with  Mr.  Rounthwaite.  The  latter, 
however,  maintained  that  it  was  entirely  duo  to  the  energy 
anil  persiatoueo  of  the  district  secretiiry  that  the  meeting  was 
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beinpf  held  at  all.  There  is  no  donbt  that  thp  appointment  of 
Mr.  Daltoii  aiignrs  well  for  the  promotion  of  future  meetings 
at  Bhortor  intervals  than  in  the  past.  The  following  were 
present : — 

ViCE-PRE8inFNT  :  Mr.  J.  Cooper,  Edinburgh. 
Me.mbi?r.s  of  Council:  Mos.srs.  T.  Cole  (hon.  secretary  of 
the  asaooiatioii),  London;  J.  P.  Dalton  (hon.  secretary  of  the 
northern   district),    Ryton-on-Tyne ;  and  T.   W.  Stainthorpe 
(hon.  societary  of  the  Yorkshire  district),  Eston. 

Mkmhebs  :  Messrs.  C.  .1.  UalT,  Gosforth  ;  V.  Uaker,  Middles- 
brough ;  W.  Boston,  Leith;  .1.  W.  Brown,  Wost  Hartleponl ; 
K.  I'\  Canipboli,  Stoclflon-on-Teos ;  H.  C.  Criiinniack,  Hartle- 
pool; W.  EdsDii,  KipoM;  II.  (Jrioves,  Cowpcn,  Blytli  ;  'i. 
HoUings,  Wallsond  ;  W.  1'.  I'uttison,  Benwull  and  I'cnliam  ; 
W.  G.  Peuty,  York;  R.  S.  Kouuthwuite,  Sunderland;  .1.  I'. 
Smillie,  Tynoniouth ;  J.  P.  Siioncer,  North  Shiehl.s;  '1'.  II. 
Tarbit,  Loftus;  and   II.  W.  Taylor,  Newbnrn-on-Tyne. 

Visitors:  Messrs.  C.  II.  \V.  Higgs,  London;  C.  Urown, 
Bedlington  ;  S.  T.  Carr,  Grangotown  ;  G.  R.  Fraser,  Nowbnrn- 
ou-Tyne ;  M.  Kirkley,  Ripon ;  E.  T.  Miller,  Durham  ;  W. 
Paton,  London ;  F.  J.  C.  SuoU,  Sunderland  ;  and  T.  E.  TilHn, 
West  Hartlepool. 

The  Mayor,  in  according  a  hearty  welcome  to  the  niombors, 
referred  to  tho  papers  to  be  read  and  to  the  visits  to  works 
which  they  in  Sunderland  regarded  as  very  important.  First, 
there  were  tho  harbour  works  ;it  Hoker.  Tho  engineer,  Mr. 
Wake,  was  a  very  able  man,  of  whom  they  were  very  proud, 
and  whose  reputation  stood  very  hi;^li  in  his  particular  branoli 
of  the  profession.  Se.aham  II:irbour,  Durham,  was  jibnut  to 
be  made  a  larger  shipping  pori,  and  on  account  of  his  ability 
Mr.  Wake  had  been  called  in  to  advise  there  also.  They  were 
also  proud  of  their  electric  lighting  works,  which  were  a  new 
institution,  but  at  tho  present  time  and  during  last  year  they 
had  sujiplied  electricity  at  a  lower  price  than  any  other  cor- 
por.'ition  or  private  com])any  in  l\w  three  kingdoms.  They 
were  also  competing  with  gas  as  a  motor  power.  Recently 
there  was  a  contract  for  supplying  power  in  connection  with 
large  graving  docks.  Thoir  engineer  wont  into  details  of 
pumping  arrangements  by  means  of  gas  and  also  thoir  offer 
to  supply  the  works  with  electricity.  They  ultimately  ob- 
tained the  contract.  Thuro  was  a  great  future  for  electrical 
engineering.  In  their  station  ev<rything  was  of  a  recent 
character.  They  went  to  work  as  business  men.  They  did 
not  pnt  down  plant  for  ten  years,  but  for  two  or  three  years. 
Th\is  it  could  be  a<ldeil  to  year  by  yo:ir,  the  capital  would  not 
be  overloaded,  and  there  would  be  no  overcharge  on  tho  r.ates 
or  on  tho  consumers.  Their  object  was  to  make  it  a  paying 
commercial  concern.  Thoy  would  also  visit  the  baths,  which 
he  thought  thoy  would  find  as  good  as  any  in  the  north  of 
England,  and  which  had  been  designed  by  the  borough  sur- 
veyor. He  concluded  by  again  welcoming  thorn  to  Sunderland. 

Mr.  John  Cooper  (Edinburgh),  as  one  of  tho  vice-presidents, 
then  took  the  chair,  in  the  absence  of  the  president.  Sir 
.Alexander  R.  Binnie.  Addressing  the  mayor,  he  said  that 
in  his  official  capacity  ho  had  the  honour  to  preside  over  no 
mean  city.  It  could  easily  be  seen  that  Sunderlaiul  was  a 
beautiful  and  enterprising  towni.  The  president,  owing  to 
other  engagements,  was  unable  to  bo  present,  and  it  fell  to 
him  to  propose  that  a  hearty  vote  of  thanks  be  accorded  for 
the  welcome  they  had  received. 

The  vote  of  thanks  having  been  unanimously  accorded,  the 
hon.  district  secretary,  Mr.  J.  P.  Dalton  (Ryton-on-Tyne) 
read  the  minutes  of  the  la.'tt  meeting.  That  gentleman,  on 
tho  motion  of  Mr.  Roi'nthwaite,  seconded  by  Mr.  H.  W. 
Taylor,  and  supported  by  Mr.  T.  W.  Stainthori'K,  was  unani- 
mously ro-electcd  hon.  district  secretary. 

The  CiiAiKMAN  then  called  upon  the  readers  of  papers. 
Only  the  papers  by  Mr.  Taylor  and  Mr.  Ronnthwaito  wore 
taken  at  this  time,  that  of  Mr.  Snell  being  read  at  the  elec- 
tricity works,  while  the  discussion  on  all  three  was  taken 
together  on  the  return  to  the  town  hall,  at  5  o'clock,  after  the 
visits  to  the  various  works.  It  will  be  more  convenient  here, 
however,  to  give  all  three  papers,  and  discussions  together. 

The  first  paper  taken  was  the  following  : — 

NOTES  ON  THE  SPECIFICATIONS  OF  TYNESIDE 

ROADS. 

By  II.  W.  Tatlor,  A.M.I.C.B., 

Newborn. on-Tyne. 
I  Mr.  Hurry  W.  Taj-lor  is  a  Birmingham  man,  and  (.he  son  of  Mr.  W.  J. 
Taylor  of  tliat  town.  Ho  wfts  educatod  at  King  Kdward  VI. 's  Grain, 
mar  Sctiool,  Birminffhum,  and  was  nftorwardw  Hrtirlod  to  Mr.  Robert 
Godt'roy.  a.m.i.c.b.,  f.s.i.,  in  whoHO  otHco  ho  ^iuod  ffreat  cxporionce 
and  insight  into  tho  largo  inuniciptii  works  then  in  hand.  On  com- 
pleting his  articles  he  reraained  a  Hhort  while  as  nsaifttnat  to  Mr.  (ii)d- 
froy,  and  then  waH  appoiiitod  asHistant  to  tho  A8htJ3'-do.la-/iiMU'h  Rami 
.Sanitary  Authority,  uiulov  Mr.  J.  W.  Motcalf,  a.m.i.c.k.  Shortly  after 
ho  obtained  the  aiipouUinont  of  surveyor  to  the  Mtirkot  Bosworth  Rural 
Sanitary  Authority,  obtaining  his  first  chief  perraanent  appointment 
when  only  just  turned  twonty.two  years  of  ago.  Hi-  curried  out  and 
dt'signed  a  considoralilo  amount  of  HtMvonigo  work  for  this  authority. 
Ill  1891  he  was  appointed  surveyor  to  the  Newmarket  Lociil  Boiiril, 
where  ho  designed  and  carried  out  considerable  public  street  iniprove- 
iiH-nts  and  additions  to  the  town'i  depot.  In  lHt}3  lie  was  appointed  en- 
gineer and  surveyor  to  the  Nowburn-ou-Tyno  ITrlnn  TJistnct  Council, 
which  position  ho  now  holds.  Ho  has  designed  a  scheme  of  main  dniin- 
tigi- for  tlio  entire  district  (which  is  now  in  Imiid),  infectious  hospital, 
new  oflU'Os,  depot  and  3'ard.  street  unprovoinents.  and  many  other 
Works  necessary  in  a  growing  neighbourhoiHl,  In  I8a.*i  he  won  the  open 
C(unpctition  fur  a  scheme  of  sgwonige  and  Newago  disposal  lor  (iroat 
Ayton,  Yorkshire,  which  wasostiioatcd  to  cost  about  i;3,r.itO,  and  is  now- 
being  carried  out.  Mr.  Taylor  was  udmittod  a  Member  of  thu  Associa. 
tion  of  Municipal  and  County  Engineers  in  IKUO.  He  is  an  Asflocinto 
Member  of  the  luvtilutien  of  Civil  Engineers,  a  Member  of  the  Sooioty 


of  Kngineers,  a  Member  of  tho  Royal  Meteorological  Society,  and  a 
Fellow  of  the  Surveyors'  Institution  (by  examination).  Our  portrait  is 
from  a  photo  b3'  Mr.  Jaa.  Dickinson,  of  Newcastle-on-Tyno.] 

In  tho  following  paper  it  is  proposed  to  brieBy  discnss  soma 
of  the  specifications  adopted  for  tho  constructioB  of  roads, 
being  tho.so  chiefly  in  operation  in  the  tirban  district  of 
Tynoside.  In  all  his  remarks  the  author  trasts  it  will  be 
understoo<i  that  the  materials,  methods  and  prices  referred 
to  apply  strictly  to  the  neighbonrhood  of  the  Tyne.  Asphnlte 
and  wood  pavings  are  not  considered  in  this  jiapcr,  as  the 
metropolitan  surveyors  aro  in  a  much  better  position  to  afford 
jKirticolara  and  information  on  these  pavements, 

Tho  foundation  of  a  macadamised  road  necessarily  depends 
ill  great  measure  ujion  local  circumstances.  Tho  local  sand- 
stone or  freestone  is  very  generally  used  upon  Tyneside,  and 
an  excellent  material  it  is;  when  broken  into  uniform  lumps 
or  blocks,  and  carefully  hand-packed  in  position,  it  makes  a, 
capital  foundation  for  a  road.  Where  the  subsoil  is  clay  tho 
author  has  used  a  laj'er  of  ashes  '.i  in.  to  0  in.  thick  below  the 
penning  with  good  result.  The  ashes  tend  to  prevent  the  clay 
from  "sponging"  or  working  upwards  between  tho  inter- 
stices and  to  reduce  mud  in  wet  weather.  The  author  laid 
ouo  portion  of  a  road  in  tiiis  nuinner  as  an  experiment,  tho 
penning  of  the  remainder  being  laid  upon  the  clay.  During 
the  following  winter  the  result  was  most  marked. 

Where  roads  have  to  be  constructed  to  bear  heavy  traffic, 
such  as  in  tho  vicinity  of  docks,  wharves  and  railway  sidings, 
their  specification  must  of  necessity  be  of  a  very  substantial 
order.  The  formation  generally  favoured  in  such  positions  is 
a  in.  to  10  in.  of  freestone  penning  or  0  in.  of  Portland  cement 
concrete  as  tho  foundation,  on  which  granite  or  whinstono 
si'tta,  8  in.  wide  by  oin.  or  (Jin.  deep,  are  laid  with  close  joints 
grouted  with  pitch.  The  cost  of  such  a  pavement  is  from 
llJs.  to  lis.  (id.  per  square  y.ard.  Some  councils  prefer inst«ad 
a  freestone  foundation  12  in.  thick,  covered  with  6  in.  of  whin- 
stone  metal,  no  doubt  on  .account  of  its  lesser  expense;  but 
it  certainly  cannot  compare  with  a  sett  paving  in  economy  of 
maintenance.  This  latter  specificatiaa  costs  about  4s.  6d.  to 
6s.  per  snpecfioial  yard. 

For  average  traffic  and  roads,  such  as  for  building  estates,  a 
similar  though  lighter  specification  is  often  adopted.  The 
penning  is  from  6  in.  to  8  in.  thick,  covered  with  4  in.  to  6  in. 
of  whinstone,  granite,  limestone  or  slag,  as  the  case  may  be, 
tho  cost  being  from  28.  6d.  to  Ss.  6d.  per  yard.  The  top  coat- 
ing is  freqnently  varied,  ^  in.,  4  in.  and  6  in.  of  broken  slag  or 
rough  gravel  being  occasionally  inserted  between  tho  founda- 
tion and  metalling.  A  point  which  is  often  neglected,  thongh 
vory  necessary  in  regard  to  a  claan  road,  is  to  omit  all  ashes 
and  other  rubbish  between  tho  foundation  and  metalling. 
Contractors,  and  the  author  ie  afraid  architects  also,  fre- 
quently err  in  this  respect. 

In  the  construction  of  roads  on  building  estAtoa  what  is 
known  as  "random  chip  paving"  is  frequently  employed.  It 
is  a  cheap  or  bastard  kind  of  sett  paving,  composed  of  irregu- 
lar or  random  lumps  of  whinstone  or  granite,  averaging  •")  in. 
to  7  in.  deep.  Upon  a  rubble  foundation  a  layer  of  linegiavel 
is  spread,  on  which  tho  chips  are  hand. packed.  The  whole  is 
then  grouted  with  hot  quicklime  grout,  two  to  one,  and  a 
thin  layer  of  pea  gravel  spread  over  it.  The  cost  is  about 
43.  to  5s.  per  square  yard.  Random  chip  p.wing  is  a  some- 
what questionable  success  in  tho  author's  opinion.  Inaamuch 
as  tho  chijie  are  not  uniformly  shaped,  the  bods  must  vary, 
and  with  average  traffic  the  road  loses  its  shape,  and  hollows 
and  depressions  aro  formed.  It  is  frequently  used  iu  biick 
streets,  although  it  has  a  multitude  of  joints  in  which  refuse 
and  ftnoal  matter  is  bound  to  lodgtj  in  a  district  where 
middens  and  ashpits  are  in  vogao.  It  is  anexcopiionally  noisy 
pavement  when  a  little  worn,  its  ono  advantage  being  that  it 
costs  but  litllu  to  scavenge  and  maintain  compared  with  ordi- 
nary macadam. 

Iu  place  of  penned  rubble,  a  foundation  of  limo  concrete  is 
sometimes  omployeil,  about  6  iu.  iu  thickness,  as  nt  Tyue- 
mouth  and  South  ShiuUls.  This  is  a  lomewhat  nnusnnl 
foundation  in  tho  author's  ex|ierienco.  It  is  well  knowu  that 
Portland  cement  comreto  has  been  very  succossful,  but  it  is 
somewhat  uncertain  as  to  limo  concrqts  being  so  upon  a  soft 
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clay  subsoil.  It  is  necessary  that  the  lime  couerete  be  laid  in 
fine  weather.  The  lime  referred  to  is  the  ordinary  white 
building  lime  (not  the  grey  lias  lime),  and  should  be  slightly 
hydraulic  for  this  purpose,  some  limes  be'ng  almost  useless 
for  such  work. 

Tarred  macadam  is  not  used  to  the  extent  it  perhaps  de- 
serves;  it  is  clean  and  imperA-ious,  and  as  it  can  be  washed 
with  ease  it  is  an  unrivalled  cheap  paving  for  back  streets  in 
a  midden  town  or  district.  Some  considerable  skill  and 
manipulation  is  required  in  properly  mixing  and  laying  tarred 
macadam,  and  there  is  no  doubt  that  it  has  got  into  disrepute 
through  inattention  or  neglect  of  these  niatt'^rs.  The  stone 
must  be  thoroughly  dry  before  coating  it  with  the  tar.  Tar 
from  a  gasworks  where  a  regenerative  heat  is  used  is  almost 
worthless  ;  the  tarred  metal  should  not  be  laid  less  than  6  in. 
in  thickness,  it  must  be  laid  in  dry  weather  and  the  traffic 
kept  off  of  it  for  three  or  four  days.  The  cost  is  from  3s.  6d. 
to  4s.  6d.  per  square  yard. 

On  sanitary  grounds  tarred  macadam  is  preferable  to  the 
usual  random  chip  paving,  with  its  multitude  of  joints.  It 
certainly  has  the  disadvantage  of  being  somewhat  difficult  of 
repair.  Just  let  a  water  or  gas  coni])any  (especially  a  water 
company)  having  powers  in  the  district  get  wind  of  such  a 
street  having  been  made  up,  and  it  will  at  once  become  a  fair 
mark  for  them.  On  principle  their  men  will  never  be  satis- 
tied  iiutil  there  are  a  dozen  holes  in  it  and  as  many  stopcock 
cases  pulled  up  and  put  down  again.  Such  is  the  author's 
^vearisonle  experience,  tarred  macadam  seeming  to  act  as  a 
magnet  upon  some  folk. 

The  widths  of  roads  required  in  building  estates  seems  to 
be  from  36  ft.  to  40  ft;  back  streets  from  loft,  to  24  ft.,  the 
average  being  18  ft.  wide.  They  vary  no  doubt  as  to  whether 
the  council  works  under  the  Model  By-Laws  or  a  private  Act. 
The  coi-porations  of  the  larger  tov>Tis  having  private  Acts  de- 
manded as  much  as  50  ft.  to  60  ft.  for  roads  likely  to  become 
main  thoroughfares.  At  Sunderland  a  somewhat  unusual, 
though  very  practical,  rule  is  in  force.  In  this  case  thewidih 
of  the  road  depends  upon  the  height  of  the  abutting  houses, 
thus  :  The  road  must  be  30  ft.  wide  where  the  height  of  the 
oaves  does  not  exceed  17ft.  high;  40ft.  wide  where  they  do 
not  exceed  26ft.  high  ;  and  50ft.  wide  where  the  height  ex- 
ceeds 26  ft. 

Tor  the  paving  of  footpaths  Caithness  flags  are  very  gener- 
ally used  in  this  neighbourhood,  the  No.  1,  averaging  3  in. 
in  thickness,  being  laid  in  the  main  thoroughfares  ;  and  No.  2, 
averaging  2  in.  in  thickness,  in  other  roads.  The  price  per 
square  yard  is  about  6s.  6d.  and  6s.  for  the  No.  1  and  No.  2 
respecti\"ely,  laid  complete. 

Cemeut  concrete  footpaths  laid  in  sittt  are  extensively  used. 
It  is  usually  composed  of  crushed  granite  and  Portland  cement 
in  the  proportion  of  about  three  to  one,  laid  2  in.  to  3  in.  thick 
upon  a  foundation  of  4  in.  to  6  in.  of  broken  rubble,  and  costs 
from  3s.  to  3s.  9d.  per  superlicial  yard.  It  is  a  mistake  to  lay 
such  concrete  in  long  continuous  lengths,  as  one  so  often 
sees  done.  It  ought  to  be  laid  in  bays  about  5  ft.  or  6  ft.  wide, 
making  provision  for  expansion.  Instead  of  the  usual  thin 
laths  left  in  between  the  bays,  and  which  are  somewhat  un- 
sightly, the  author  has  painted  the  edges  of  the  first  laid  bays 
with  a  mixture  of  clay  and  water  of  the  consistence  of  cream, 
\vhich  lias  answered  every  purpose.  He  had  several  streets 
to  make  up  a  short  time  ago,  where  cost  was  considered  all- 
important.  The  specification  adopted  was  4 in.  of  broken 
stone  or  brick  foundation,  1  in.  of  concrete  composed  of  three 
parts  crushed  brick  to  ouc  of  cemeut,  with  a  top  layer,  also 
J  in.  thick,  ct)mposed  of  five  parts  crushed  granite  to  two 
}iarts  cement.  The  two  layers  of  concrete  were  laid  in  ony 
operation — that  is,  the  ujiper  layer  was  laid  while  the  lower 
one  was  still  wet.  It  is  imperative,  where  concretes  of 
different  adnjixtnres  are  laid,  that  the  work  be  thoroughly 
supervised  while  iu  progress.  The  result  in  this  case  is  satis- 
factory, the  cost  being  28.  8d.  per  superficial  yard  only. 

A'ery  little  York  flagging  is  laid,  which-  seems  somewhat 
remarkable,  considering  that  the  Tyne  is  7iot  an  excessive  dis- 
tance from  the  Yorkshire  quarries.  Nor  does  artificial  flagg- 
ing seem  to  meet  with  much  favour,  although  at  Darlington 
it  is  used  extensively  with  excellent  results.  Imperial,  Vic- 
toria and  Adamant  flags  are  all  first-class  articles,  quite  equal 
to  Caithness,  and  better  perhaps  than  York.  They  are  of  a 
light  and  cheerful  appearance,  and  free  from  that  objection- 
able feature  of  natural  stoue — viz.,  wearing  unduly  at  the 
edges  and  corners.  The  author  has  laid  many  thousands  of 
these  artificial  flags,  which  ha\'c  given  every  satisfaction. 
Considering  that  the  time  during  which  iti  situ  work  can  be 
laid  is  limited  here,  on  account  of  frosts,  to  some  six  months 
only  in  the  year,  it  is  astonishing  that  artificial  flags  are  not 
more  generally  used,  as  the  cost  is  very  moderate. 

Fifeshire  whinstone  kerb  is  universally  used  in  this  district, 
the  12.in.  by  6.in.  flat  kerb  being  usually  preferred,  though  in 
a  few  cases  the  6-in.  by  12-in.  edge  is  used.  Of  late  years 
granite  has  to  some  considerable  extent  taken  the  jilace  of 
whinstone,  the  Norwegian  and  Scotch  products  being  de- 
livered in  the  Tyne  as  chea]ily  as  whinstone,  and  are  equally 
as  good.  A  cheaper  kerb  wlic're  jirice  is  an  object  is  the 
Marsden  limestone,  obtained  from  tlie  Slarsdeii  quarries,  near 
South  Shields,  ami  a  very  hard  freestone  from  the  lloworth- 
on-Tyne  quarries.  These,  in  the  author's  opinion,  are  only 
fitted  for  suburban  streets,  where  the  traffic  is  light,  and  it  is 
advisable  to  use  granite  or  whinstone  quadrants  in  all  cases 
at  the  corners  of  streets. 


Channels  are  generally  formed  of  two  to  five  rows  of  whin- 
stone setts.  In  many  cases  these  channels  are  rather  nariow, 
the  average  width  being  only  about  Sin.  In  a  few  of  the 
districts  a  single  stone  6  in.,  7  in.  or  Sin.  wide  constitutes  the 
channel.  In  the  author's  opinion  channels  are  often  much 
too  narrow,  and  should  not  be  Zess  than  13  in.  wide  in  mac- 
adamised roads.  Scoria  bricks  9  in.  by  4  in.  deep  m.ake  aii 
excellent  channel,  being  of  uniform  sine.  Channels  com- 
posed of  scabbled  freestone  blocks  when  evenly  laid  have  a 
very  pleasing  appearance.  A  cheap  and  fairly  satisfactory 
chamiel,  where  expense  is  an  object,  is  to  lay  tarred  macadam 
about  18 in.  wide  next  to  the  kerb;  being  impervious,  it 
answers  fairly  well  in  ruial  roads,  but  must  not,  of  course, 
be  compared  with  a  selt  channel. 

(Jf  all  road  metals  the  most  local  universally  used  and 
generally  favoured  is  the  famous  Northumberland  whinstone. 
It  is  hard  and  durable,  its  wearing  properties  being  of  the 
first  order.  The  author  is  rather  favourably  disposed  to- 
wards granite  as  a  macadam  :  Aberdeen  (from  whence  nearly 
all  our  granite  macadam  is  obtained)  Cove  granite  is  well 
spoken  of ;  it  may  not  perhaps  stand  quite  so  heavy  a  traffic 
as  whinstone,  but  it  bears  an  ordinary  traffic  well.  It  makes 
a  smooth  road,  and  has  the  great  advantage  of  not  working 
loose  in  dry  weather.  The  author  has  experienced  great  diffi- 
culty in  getting  some  of  the  Northumberland  whitstones  to 
lie  in  summer ;  the  metal  tvill  kick  up,  and  under  heavy  traffic 
very  soon  loses  its  angularity.  The  author  is,  of  course, 
assuming  that  a  steam  roller  has  been  used  in  each  case. 
The  hard  blue  mountain  limestone,  such  as  is  obtained  from 
Alston,  is  very  suitable  for  inclines  (or  '  banks,"  as  they  are 
locally  termed)  and  roads  of  a  rural  character.  It  should  be 
thoroughly  steam-rolled  as  soon  as  it  is  laid,  with  a  roller  pre- 
ferably not  exceeding  10  tons  or  12  tons  in  weight.  It  is 
sometimes  objected  that  limestone  is  muddy  in  wet  weather, 
and  under  heavy  traffic  this  is  undoubtedly  so,  but  with  light 
and  medium  tratfic  it  is  an  excellent  stone.  It  makes  a  smooth 
road,  one  much  appreciated  by  cyclists,  and  when  once  rolled 
iu  it  lies  splendidly,  even  in  the  driest  summer  weather.  The 
general  concensus  of  opinion  of  ironstone  slag  as  a  road 
metal  is  that  it  is  worthless  and  does  not  pay  for  the  labour 
of  laying  on.  As  it  is  now  produced  it  is  full  of  honeycomb 
and  quite  undesirable.  In  some  of  the  outlying  roads,  where 
the  traffic  is  light,  it  is  still  used  as  a  metalling,  but  the  prac- 
tice is  gradually  ceasing.  As  a  foundation  it  is  admissible, 
but  in  the  author's  opinion  it  is  not  equal  to  freestone,  as  it 
has  little  or  no  "jambing"  property,  and  cracks  and  crushes 
beneath  the  roller. 

Before  concluding,  the  author  would  like  to  comment  upon 
the  roads,  or  rather  want  of  roads,  usually  found  abutting 
upon  colliery  houses.  Generally  speaking,  the  roads,  if  they 
can  be  called  such,  are  composed  of  ashes  of  various  thick- 
ness, according  to  the  length  of  time  the  cottages  have  been 
built.  The  tenants  usually  spread  their  ashes  at  their  doors, 
and  very  little  else  is  done  in  the  way  of  road-making.  In  a 
few  cases  a  layer  of  pit  post  or  freestone  has  been  laid  below 
the  ashes  as  a  foundation,  but  this  is  quite  the  exception  and 
not  ihe  rule.  In  wet  weather  a  great  amount  of  dii-t  is  carried 
into  the  houses,  while  after  a  frost  the  ashes"  lift,"  adhering 
to  the  boots  and  shoes  of  pedestrians.  It  seems  remarkable 
that  in  these  yi/i  de  siede  times  something  belter  is  not  done. 
.Authorities,  on  Tyncside  at  any  rate,  seem  very  indisposed  to 
require  any  such  roads  to  be  properly  made  up  as  is  usually 
done  for  building  estates.  Whether  the  coal  trade  cannot 
stand  such  an  impost  the  author  does  not  know,  but  the 
present  state  of  things  is  frequently  deplorable. 

The  author  has  to  thauk  those  surveyors  who  have  been 
kind  enough  to  supply  him  with  information  and  pariicalars 
respecting  the  specificatioiis  in  their  districts.  It  is  his  in- 
tention to  have  them  tabulated  and  printed,  and  to  send 
copies  to  each  of  those  gentlemen.  In  conclusion,  the  author 
fears  lie  has  not  brought  forwai'd  anything  very  new,  but 
hopes  rather  that  it  may  produce  a  good  discussion,  and  if  it 
helps  to  clear  up  any  doubts  or  remove  any  difliculties  his 
paper  will  have  served  its  object. 

The  chairman  then  called  upon  the  author  of  the  following 
paper : — 

SOME  MUNICIPAL  WORKS  IN  SUNDERLAND. 

By  R.  S.  RoUKTHWAlTE,  .1  M.I.C.E., 

Borough  Engineer,  Sunderland. 

[Mr.  Richard  S.  Kouiithwnite,  borou-jh  engineer  and  snrvc,\'tir  Lu  the 
(Jori)oratiou  of  Suuderlaucl,  is  a  native  of  tliat  tuwu.  He  served  his 
articles  with  the  late  tirm  ot  Messrs.  Mcik  &  Nisbet,  civil  enifineers, 
who  at  that  time  had  an  extensive  practice  in  harbour,  ilock,  and  ri\er 
and  sea  defence  schemes,  as  well  as  in  railvviiy  mul  pits  works.  After 
leaving  this  tirm  he  entered  the  barrack  branch  of  the  Royal  Knpineers, 
and  was  engaged  for  about  four  years  and  a  half  upon  the  military 
forces  localisation  scheme  of  the  late  Loi-d  Cardwell,  under  Major 
(tiow^  CuluiiL'l)  li.  C.  Soddun.  About  this  time  ho  also  a&.sistod  Mr. 
I'hilip  liraiiiion,  i.i..,  wilh  various  sea  defence  and  ether  engineering 
works.  Ue  was  apiiointed  to  his  present  position  iu  lti7i),  at  tlio  early 
age  of  twenty -five  years,  and  since  that  date  has  carried  out  large  and 
imi>urtanL  works,  among  which  niuy  lie  named  the  roofing  of  the 
Sunderland  Corpoialion  market,  the  Uoker  promenades  and  sea-wall, 
the  hospital  for  intoelious  diseases,  and  llie  erection  of  a  largo  swmi- 
nunghath,  as  well  as  the  many  other  various  and  maior  buildings  and 
w  orks  which  fall  to  the  lot  of  a  municipal  engineer  in  a  large  borough, 
such  as  police  and  tiro  .-.lations,  stables,  baths  and  wash-houses,  truiu- 
ways,  boilers  and  machinery,  jiark  lodges  and  toll  houses,  retaining 
waila,  ferry  pontoon  and  gangway,  manure  tips,  band  stands,  gieeu- 
houses,  &e.  During  his  term  of  ollice  there  have  bi'cn  laid  down  over 
Smi.iKiO  yarils  of  street  imvements,  at  a  cost  of  £'200,000  and  about  JO 
miles  of' brick  and  in|ic  sewers,  costing  ujiwards  of  i.'lo,oiio.  'I'lic  im- 
[iortaut  borough  which  Mr.  Rounthwaite  serves  has  a  pojmlation  of 
lt:i,000,  and  is  a  town  which  builds  a  larger  touuage  of  shipping  than 
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any  other  in  the  world.  The  particulars  we  have  given  arc  sufficient 
to  show  the  important  part  Mr.  Rounthwaite  has  taken  i.i  the  munici- 
pal progress  of  the  town.  Our  portrait  ig  from  a  photo  by  Mr.  L3*d 
Sawyer,  Newcastle. J 

At  the  earnest  solicitation  of  your  local  secretary,  the  author 
has  been  persuaded  to  consent  to  the  holdinij  of  another 
meeting  in  this  town,  notwithstanding  the  fact  that  the  last 
meeting  of  the  Northern  District  was  also  held  here  in  March, 
1889  (eight  and  a  half  years  ago).  Possibly  if  this  oppor- 
tunity had  been  allowed  to  pass  over  we  might  have  had  no 
meeting  for  another  eight  and  a  half  years.  Bather,  there- 
fore, than  allow  a  further  period  to  elapse  without  a  meeting, 
we  (i.e.,  the  secretary  and  the  author)  considered  it  better  to 
meet  here  again,  though  the  author  doubts  if  there  is  much 
work  in  progress  which  will  be  u(  general  interest  to  the 
members  of  this  association.  The  author  sincerely  trusts  that 
the  members  of  this  Northern  District  will  take  a  greater 
interest  in  the  future  in  the  welfare  and  progress  of  the  asso- 
ciation, and  %nll  not  allow  another  year  to  pa*^s  awav  without 
at  least  holding  one  meeting,  for  he  ia  strongly  of  opinion 
that  our  meeting  together  in  this  way,  and  seeing  whatever 
is  to  be  seen,  and  interchanging  our  views  upon  varioas  cur- 
rent topics,  is  beneficial  to  om-selves  as  well  as  to  the  councils 
we  represent. 

The  subjects  to  which  the  author  wishes  to  drawn  attention 
to-day  are :  The  housing  of  the  working  classes,  proposed 
technical  school,  a  new  hospital  pavilion. 

The  author  has  not  been  able,  owing  to  pressure  of  work 
and  indisposition,  to  write  anything  like  an  exhaustive  paper 
on  each  of  these  subjects.  His  object  is  simply  to  describe, 
in  as  few  words  as  possible,  the  details  of  these  schemes, 
which  are  now  under  the  consideration  of  his  council;  to  pre- 
sent to  your  inspection  the  several  drawings  in  connection 
with  these  works ;  to  elicit  some  discassion  thereon ;  and  to 
give  such  further  information  to  members  with  respect  thereto 
as  lies  in  his  power. 

HOUSING   OF    THE   WORKING   CLASSES. 

The  adoption  of  the  1890  Act  having  reference  to  this  sub- 
ject has  in  this,  as  in  many  other  towns,  received  the  careful 
attention  of  the  council  and  of  the  Health  Committee.  A 
large  number  of  insanitary  areas  in  the  older  part  of  the  town 
were  in  1S92  inspected  aud  reported  on  by  the  then  medical 
oBicer  of  health  (Dr.  A.  E.  Harris,  of  Islington)  and  the 
author.  The  Health  Committee,  however,  very  wisely  the 
anthor  thiuks,  confined  their  attention,  in  the  first  instance, 
to  one  of  the  worst  districts,  known  now  as  the  "  Hat  Case 
Area."  This  district  was  taken  in  hand  its  being  of  small 
area,  as  one  occupied  for  the  most  part  by  working  classes  of 
the  poorest  kind,  and  for  the  purpose  of  finding  out  by  ex- 
periment how  the  Act  would  really  work. 

The  total  area  now  being  dealt  with  comprises,  in  streets, 
courts,  alleys,  land  and  buildings,  only  about  2  acres,  of  which 
2,40i  yards  or  thereabouts  are  intended  to  be  used  for  the 
erection  of  workmen's  dwelliugs,  the  remainder  being  thrown 
into  adjoining  streets  and  utilised  for  new  streets.  The  total 
number  of  houses  and  buildings  which  have  been  taken  is 
sixty-three,  and  the  number  of  peraons  unhoused  -tSO.  It  is 
proposed  to  erect  new  dwellings  of  three  storeys  in  height, 
and  as  shown  in  detail  upon  the  drawings  laid  upon  the  table. 
The  whole  of  the  properties  have  been  purchased  by  private 
arrangement,  al  as  nearly  as  possible  the  amount  estimated 
by  the  author  as  their  value,  and  in  no  single  instance  has  it 
been  necessary  to  have  recourse  to  arbitration  as  provided  by 
the  Act. 

The  necessary  i)rovisional  order  was  obtained  in  1S94,  and 
competitive  designs  were  in  September  of  last  year  invited  by 
the  council,  three  premiums  being  offered  for  the  three  first 
selected  desigus.  In  response,  fifty-three  sets  of  designs  were 
received.  These  were  adjudicated  upon  by  Mr.  John  iShiter. 
F.R.I.B..\.  (on  the  recommendation  of  the  president  of  the 
Koyal  Institute  of  British  Architects),  and  his  award  in  favour 
of  tno  designs  under  the  motto  "  Pro  Artifice,"  which  you 
have  before  yon  (the  authors  bein^  Messrs.  Perry  it  Angell, 
of  Garrick  House,  York  Buildings,  Adelphi,  London,  W.C.), 
was  accepted  by  the  council.  With  some  slight  modifications, 
and  after  interviewing  the  architect  to  the  Local  Government 
Board,  these  designs  have   been  formally  submitted   to   the 


board  for  approval,  and  it  is  hoped  that  their  sanction  will  be 
obtained  at  an  early  date. 

Thn  accommodation  provided  in  three  blocks  by  these  plans 
as  last  amended  consists  of  twenty-four  three-roomed  self- 
contained  tenements,  at  a  rent  of  4s.  3d.  per  week  ;  seventy- 
one  two-roomed  ditto,  at  3s.  6d.  per  week ;  and  thirteen 
single-roomed  ditto,  at  2s.  per  week,  .\llowing  two  persons 
to  each  room,  it  will  therefore  be  seen  that  of  the  480  persons 
unhoused  provision  will  be  made  for  464,  and  this  it  is  hoped 
will  satisry  the  Local  Government  Board,  althongh  the  terms 
of  the  provisional  order  require  that  the  full  number  displaced 
shall  be  provided  for. 

It  is,  of  course,  difficult,  if  not  impossible,  to  say  to  what 
extent  this  scheme  may  be  self-supporting.  Calculated  on 
the  rentals  named  above,  and  which  are  such  as  tiie  anthor 
believes  will  be  easily  obtained,  the  total  gross  revenue  will 
be  £978  18s.  per  annum,  whilst  the  outgoings,  including  in- 
surance, repairs,  collection,  caretaker,  inlets,  rates  and  taxes, 
are  estimated  at  £332  16s.  6d.  This  leaves  a  nett  annual 
income  of  £616  Is.  6d.,  which  is  sufficient  to  cover  the  interest 
and  sinking  fund  on  the  total  estimated  cost  of  the  scheme 
(£16,402)  over  a  period  of  forty  years,  with  interest  at  the 
rate  of  2J  per  cent,  per  annum. 

The  author  may  perhaps  just  shortly  refer  to  one  or  two  of 
the  principal  features  of  the  designs.  They  are,  as  will  be 
observed  and  as  competitors  were  instructed,  plain  and  sub- 
stantial. All  the  liWng-rooms  and  most  of  the  bed-rooms 
abut  on  the  wider  streets,  where  they  will  have  the  benefit  of 
better  lijht  and  air,  whilst  the  staircases,  sculleries,  offices 
and  some  few  of  the  bed-rooms  abut  on  the  narrower  court- 
yards. -Ml  the  rooms  are  of  sufficient  size  and  height  to 
comply  with  the  memorandum  of  the  Local  Government 
Board.  E  ich  tenement  is  provided  with  a  separate  scullery, 
a  separate  water-closet  in  nearly  all  cases,  a  copper,  sink  and 
draining  board,  ashbin  and  coal  bunker,  £is  well  as  sufficient 
cupboard  accommodation.  In  very  few  cases  is  it  necessary 
to  pass  through  one  room  to  another,  entry  being  direct  from 
the  landing.  In  the  architect's  original  designs  it  will  be 
seen  that  they  had  so  arranged  the  tenements  that  this  was 
unnecessary  in  any  single  instance,  but  owing  to  the  modifi- 
cation of  the  plans  and  the  increase  in  the  size  of  rooms  they 
have  been  obliged  in  a  few  cases  to  pass  from  the  liWng  to 
the  bed  room. 

Floors,  roofs  and  stairs  will  all  be  of  fireproof  construction, 
aud  the  entrance  to  each  group  of  tenements  will  be  by  a 
direct  stone  staircase  from  the  courtyard,  thus  avoiding  the 
objectionable  gallery,  which  tends  to  shut  out  light  from  the 
rooms  below  and  to  prevent  privacy.  These  staircases  will 
be  well  lighted  anil  ventilated,  and  will  proWde  a  ready  means 
of  escape  in  case  of  fire.  They  will  be  carried  up  to  the  roof 
level,  which  is  intended  to  be  used  as  a  drying  ground  and 
playground  for  children.  In  blocks  Nos.  1  and  2  the  court- 
yard or  private  roadway  will  be  20  ft.  in  width,  with  gates  at 
either  end,  thus  keeping  the  tenements  well  under  the  con- 
trol of  the  janitor,  who  will  reside  in  one  of  the  blocks.  Each 
tenement  having  a  separate  scullery  and  copper,  ic,  it  has 
been  thought  unnecessary  to  provide  a  common  laundry,  as 
is  so  frequently  done.  The  bath-rooms  shown  on  the  original 
plans  are  now  proposed  to  be  omitted,  in  view  of  the  fact 
that  one  of  the  public  bathing  and  washing  establishments  is 
situated  at  no  great  distance  from  the  site  of  these  dwellings. 

The  buildings  are  proposed  to  be  erected  in  brickwork  upon 
cement  concrete  foundations,  and  faced  on  front  elevations 
with  red  bricks  and  moulded  cornices.  That  portion  of  the 
external  main  walls  between  the  pavement  level  and  the 
underside  of  ground  floor  window  sill  will  be  in  blue  Stafford- 
shire bricks.  The  construction  will  be  fireproof  throughout, 
the  steel  Hoor  joists  being  completely  encased  in  concrete, 
and  the  steps  and  landings  ^vill  be  finished  with  a  granite 
surface.  The  flat  roof  will  he  covered  with  asphalte  and  well 
railed  round,  each  three  tenements  having  a  distinct  and  en- 
closed section  to  themselves  as  drying  and  play  ground.  The 
open  staircase  walls  will  be  built  in  white  glazed  bricks  with 
bull-nose  angles;  and  gas  will  be  provided  on  the  stair  land- 
ings only.  The  courtyards  will  be  paved  with  granite-faced 
concrete,  as  also  will  bo  the  Mooring  of  lobbies,  sculleries.  Ac; 
and  the  living  and  bed  rooms  will  have  boarded  floors  secured 
to  wood  fillets  laid  in  the  concrete. 

PROPOSED    TKCHNICAL    SCHOOL. 

On  this  subject  the  author  desires  to  Siiy  only  a  few  words, 
his  object  being  mainly  to  give  the  members  present  the 
opportunity  of  seeing  the  plans,  elevations,  Ac,  which  have 
been  practically  approved  by  the  s|>ecial  committee  having 
charge  of  the  subject.  This  committee  is  formed  of  members 
of  the  council,  and  of  gentlemen  outside  of  it  who  have  taken 
a  deep  interest  in  the  question  of  education.  Ui)on  the  abso- 
lute necessity  of  giving  every  possible  facility  to  our  young 
men  of  increasing  their  technical  knowledge  the  anthor  con- 
siders it  is  not  requisite  for  him  to  sjiy  anything,  for  it  is  ad- 
mitted by  all  that  if  we  are  to  keep  ahead  of  other  nationp,or 
oven  alongside  of  them,  we  must  offer  nd\-antnges  ami  facili- 
ties for  Irnining  onr  npprcniices  similar  to  thom-  which  are 
offered  and  fostered  by  these  other  nations.  Instoatl  of  jMiy- 
ing  away  the  Government  grant,  which  is  received  annually, 
in  subsidising  existing  schools,  only  a  very  small  part  of  such 
grant  has  been  so  dealt  with,  and  the  r>>mai«der  has  been 
allowed  to  atcumulnte  so  that  a  public  ocnlrnl  loihnical  school 
might  be  established. 

The  whole  of  the  fuiitls  nucussarv   for  the   erection   auil 
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eqaipment  of  such  a  school  have,  however,  not  yet  been  ob- 
tained from  the  eonrce  above  referred  to,  and  the  question  of 
providing  the  balance  will  probably  occupy  the  attention  of 
the  committee  and  of  the  council  at  a  very  early  date.  The 
probable  cost  of  the  vrliole  scheme  will  be  in  round  figures 
about  £20,000,  and  of  this  sum  Tibont  one-half  remains  to  be 
provided.  So  far  the  council  have  ijurchasod  a  most  eligible 
and  central  site,  of  sufficient  area  to  allow  of  such  extensions 
in  the  future  as  may  be  found  necessary.  They  have  also 
invited  designs  in  competition  (offering  three  premiums  of 
£100,  £50  and  £2.5,  for  the  three  first  selected),  and  from 
forty-tbrce  sets  of  designs  submitted  they  have  unanimously 
accepted  those  of  Messrs.  Potts,  Son  &  Hennings,  of  London 
and  Manchester,  who  were  awarded  first  place  by  the  assessor. 
In  this  competition  the  council  asked  the  president  of  the 
Koyal  Institute  of  British  Architects  to.  appoint  an  assessor, 
which  he  did  in  the  person  of  Mr.  J.  McK.  Brydon,  f.r.i.b.a. 
After  consultation  with  the  committee  the  architects  were 
desired  to  modify  their  jilans  in  .some  respects. 

The  accommodation  provided  is  as  follows — viz.:  In  the 
Basement. — Physics  lecture  theatre,  30  ft.  6  in.  by  2.3  ft.;  pre- 
paration-room, 23  ft.  by  9  ft.;  elementary  and  advanced  phy- 
sical laboratories,  30  ft.  by  19  ft.  3  in.  and  23  ft.  by  19  ft.  6  in.; 
plumbers'  and  sanitary  engineering  workshop,  27  ft.  9  in.  by 
19  ft.;  carpentry  workshop,  41  ft.  by  22  ft.;  spare  rooms  for 
e.xperimental  engineering  and  testing  machine,  23  ft.  by  21  ft.; 
machiner3-  in  motion,  20  ft.  by  21  ft.;  laundry  or  cooking,  23  ft. 
by  21  ft.;  cloak-rooms,  &c.,  store-room,  heating  chamber,  coals, 
&c.  On  the  Ground  Floor. — Hall  for  examinations  and  public 
lectures,  70 ft.  bj-  30ft.;  principal's  room,  17  ft.  by  10ft.  Bin., 
masters'  and  committee  room,  22  ft.  by  16  ft.  6  in.;  spare 
class-room,  23  ft.  by  22  ft.;  room  for  mathematics,  43  ft.  9  in. 
by  22  ft.;  room  for  machine  construction  and  naval  architec- 
ture, 40  ft.  9  in.  by  22  ft.;  cloak-rooms,  offices,  stores,  &c.  On 
the  First  Floor. — Chemical  laboratory,  sub-divided  (with 
balance-room  and  combustion  chamber),  81ft.  by  30  ft.; 
science  masters'-room,  17  ft.  by  12  ft.;  chemistry  lecture 
theatre,  29  ft.  by  22  ft.;  preparation-room,  22  ft.  by  9  ft.  6  in.; 
room  for  navigation  and  nautical  astronomy,  22  ft.  by  22ft.; 
room  for  bnikling  construction  and  theoretical  mechanics, 
23  ft.  by  22  ft.;  reference  library,  20  ft.  6  in.  by  18  ft.  9  in.; 
room  for  steam  and  applied  mechanics,  40  ft.  6  in.  by  21  ft. 
Oin,;  cloak-rooms,  &c.,  20  ft.  and  10  ft.  by  21  ft.  6  in.  On  the 
t^econd  floor  are  situated  the  caretaker's-rooms,  and  in  the 
tower  at  corner  is  a  I'oom  allotted  for  clock,  chronometer 
testing  and  other  apparatus  used  in  nautical  study  ;  whilst 
over  it,  and  reached  by  a  circular  iron  staircase,  is  a  telescopic 
dome,  to  be  constmcted  in  the  usual  manner  to  revolve  on  a 
series  of  running  wheels. 

The  plans  are  so  arranged  that  all  parts  are  readily  reached, 
are  well  under  the  supervision  of  the  officials,  and  are  capable 
of  easy  and  economical  extension.  The  main  floor  is  placed 
about  8  ft.  above  the  street  level,  and  is  approached  by  an 
easy  flight  of  steps.  The  floor  space  provides  10  superficial 
feet  for  each  student  when  used  for  examinations,  and  6  ft. 
superficial  fur  meetings.  Tliere  will  be  two  large  entrances 
to  the  hall,  enabling  it  to  be  rapidly  emptied.  Tlie  main  cor- 
ridor is  8  ft.  wide,  and  the  main  staircase  6  ft.  wide,  and  the 
\vhole  of  the  rooms  will  be  well  lighted  with  left-hand  lights. 
A  large  hoist  is  also  provided,  communicating  with  each  floor. 

The  chemical  laboratory  is  lighted  upon  both  sides  and 
e]id,  and  in  addition  has  a  continued  skylight  on  the  north- 
east side  of  the  open  roof.  There  is  a  clear  space  of  29  ft.  to 
the  ceiling,  and  in  the  centre  is  a  turret  containing  extract 
ventilator.  The  benches  are  arranged  in  rows  across  the 
I'oum,  eacli  spaced  for  twelve  students,  whilst  provision  is 
m  idc  for  the  necessary  shelves  and  fume  closets,  fitted  as 
reijuired  by  the  Science  Department.  This  room  |)rovides  6t)0 
cubic  feet  for  each  student.  The  cunibustion  chamber  will 
be  Htied  with  two  fiu-nace.^,  each  having  a  separate  flue,  and 
lighted  by  a  skybglit  having  louvres  at  the  sides.  lu  the 
chemistry  lecture  theatre  there  is  sealing  for  sixty  students, 
and  this  I'oom  is  fitted  with  demonstration  table  and  desks  on 
raised  benches  with  lumber  space  uuder. 

It  is  intended  that  the  whole  of  the  rooms  shall  be  liglitsd 
with  electric  light  from  the  corporation's  system.  The  heat- 
ing will  bo  by  means  of  hot-water  pipes,  with  radiators  where 
necessary  beneath  the  window  sills,  and  through  which  will 
be  passid  a  current  of  fresh  air.  Ventilating  grates  will  also 
be  used  in  addition  to  the  hot-water  sys.em.  For  the  extrac- 
tion of  foul  air,  flues  are  provided  at  the  level  of  ceilings  and 
carried  up  to  the  highest  point.  The  windows  are  carried 
right  up  to  the  ceilings  and  open  in  every  part,  the  lower 
sashes  being  double  hung,  with  transoms  falling  inwards. 
Tlicre  are  six  cloakrooms  in  all,  with  the  necessary  sanitary 
accommodation,  arranged  in  two  tici'S. 

The  drainage  and  plumbing  work  will  be  carried  out  on 
the  latest  and  most  approved  jirinciples.  The  floors  of  build- 
ings will  bo  constructed  with  steel  joisis  and  concrete,  and 
the  roof  will  also  be  of  concrete  and  asphalto.  Hydrants 
will  bo  placed  in  convenient  positions,  and  greuades  and 
sprinklers  will  also  be8Uiii>lied  for  the  e.\tinction  of  fire.  The 
ilcvutious  show  a  type  of  English  Henais-aiico  faced  with  red 
liricks  and  stone  dressings.  The  foundations  will  be  of  con- 
creie,  and  daniii  courses  of  asphalte.  Tlic  roof  will  be  covered 
with  L'reen  Westmoreland  slaiea.  Car])enters'  and  joiners' 
wjrk  will  be  of  red  wood,  except  intorual  joinery,  which  will 
be  of  .\mcrican  yellow  pine.  The  dados  will  be  of  brown 
glazed  bricks.      The  floors  will  be  of  fireproof  construction, 


overlaid  with  IJ-in.  battens  on  bevelled  slips.  The  corridors, 
cloak-rooms,  &c.,  will  be  of  concrete  with  granite  face.  Hot 
and  cold  water  will  be  supplied  to  all  lavatories  and  sinks, 
and  cold  water  to  all  benches  in  fume  chambers  in  chemistry 
and  physio  rooms. 

A    NEW    HOSPITAL    PAVILION. 

Since  the  erection  of  tlie  Sunderland  fever  hospital,  a  de- 
scription of  which  will  bo  found  in  a  jiaper  read  by  the 
author  at  the  last  meeting  in  Sunderland  (Mai'ch  23,  1889, 
see  vol.  XV.  of  "  Proceedings,"  p.  28),  it  has  been  found  neces- 
sary to  increase  the  accommodation  for  the  treatment  of 
patients.  The  council  has  therefore  decided  to  erect  a  new 
pavilion  for  scarlet  fever  cases.  This  will  be  built  in  the 
jiosition  .shown  upon  the  site  plan  laid,  and  pretty  much  on 
the  same  lines  as  the  older  pavilions,  except  that  each  of  the 
wards,  male  and  female,  will  be  84  ft.  long  instead  of  48  ft., 
and  twenty-eight  beds  will  be  provided  for  instead  of  sixteen. 
This  new  pavilion  will,  like  the  others,  be  one  storey  in 
height,  and  will  contain  two  large  wards  for  male  and  female 
patients.  Each  patient  will  have  a  floor  space  of  1.56  super- 
ficial feet,  and  an  air  space  equal  to  2,028  cubic  feet,  which 
is,  I  believe,  slightly  more  than  is  required  by  the  Local 
Government  Boai-d. 

Each  ward  will  accommodate  fourteen  patients,  and  will 
be  84  ft.  long  by  26  ft.  wide,  and  13  ft.  high.  They  will  each 
be  heated  by  means  of  two  large  single  hot-air  gill  stoves, 
with  flues  ascending  directly  over  them  to  the  ridge  of  build- 
ing. In  the  older  pavilions  the  flues  rie-scended,  and  were 
carried  under  the  floors  to  the  external  walls  and  up  to  and 
above  the  ridge  level;  but  these  were  never  found  to  be  sat- 
isfactory, and  the  only  advantage  they  possess  is  that  there 
is  no  obstruction  to  the  view  from  the  window  of  the  nurses' 
duty-room  over  the  pavilion.  In  addition  to  these  stoves,  the 
wards  and  the  annexes  will  be  heated  by  means  of  hot-water 
pipes  on  the  low-pressure  system.  Undci"  the  pavilion  will 
be  constructed  a  chamber  to  contain  a  calorifier,  and  to  this 
calorifier  will  be  laid  on  a  steam  pijie  from  the  central  boiler, 
which  will  set  up  the  circulation  of  hot  water,  both  for  heat- 
ing and  washing  purposes.  In  each  of  the  annexes,  contain- 
ing water-closets,  urinals,  sinks  and  lavatories,  there  will  be 
provided  a  radiator,  so  that  the  temperature  in  these  annexes 
may  be  maintained  slightly  higher  than  that  in  the  wards. 

It  will  also  be  observed  that  these  annexes  are  entirely  cut 
off  from  the  wards  by  means  of  a  short  corridor  and  cross 
ventilation.  The  vitiated  air  will  be  extracted  by  means  of 
specially. constructed  ducts  surrounding  the  smoke  flues,  and 
surmounted  by  Boyle's  ])atent  air-pump  ventilators.  1'herc 
will  be  two  of  these  ventilators  over  each  ward.  The  windows 
will  be  double  hung  with  deep  bottom  rails,  so  as  to  admit 
fresh  air  at  tlie  meeting  rail  witliout  draught,  and  over  these 
windows  will  be  hinged  transom  lights  formed  to  open  in- 
wards at  the  top  against  a  hop]ier,  alsa  provided  to  prevent 
down  draught.  Under  each  bed  there  will  be  constructed  a 
fresh-air  inlet  with  sliding  door  for  adjustment.  The  central 
portion  of  the  building  will  be  altered  somewhat  from  the 
original  design,  as  will  be  seen  by  comiiaring  the  two  plans 
before  you.  The  nurses'  duty-room  will  remain  as  now,  but 
the  entrance  to  the  pavilion  will  be  placed  centrally,  and  fu'o 
bath-rooms  will  be  provided,  one  on  either  side  of  the  en- 
trance. There  will  also  be  a  store-ioora,  linen-closet  and 
housemaid's  closet. 

The  building  will  be  erected  with  Sherbnrn  House  or 
Birtley  bricks,  on  cement  concrete  foundations,  with  dress- 
ings and  strings  of  Prudham  stone,  aud  steps  from  Hcworth 
Burn  quarry.  The  plinth  courses  and  relieving  arches  will 
be  of  red  brick,  aud  the  band  courses  in  buff,  to  cjrrespond 
wiih  the  existing  buildings.  The  roofs  will  be  covered  with 
I'lU-t  Diuorvvic  slates,  fastened  to  boarding  with  copper  nails. 
The  external  waUs  will  be  built  hollow,  to  ensure  dryness  and 
warmth;  aud  the  whole  of  the  site  of  the  building  will  be 
covered  with  Portland  cement  coucrcle.  The  estimated  cost 
of  the  building,  exclusive  of  furnishing,  is  £2,810. 

The  paper  read  at  the  electricity  works  was  as  follows  : — 

SUNDERLAND  ELECTRIC   LIGHTING. 

By  J.  C.  Snell,  A.M.I.C.E.,  m.i.e.e., 

Borough  Klcctrical  Enj^inecr. 


November  26,  IS&t,] 


AND  COUNTY  ENGINEER. 
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[Mr.  Johu  F.  C.  Snell  wMeducatsd  at  Plymouth  Grammar  School  and 
at  King's  College,  London.  In  19S3  be  was  articled  to  Messra.  Wood- 
house  &  Rawson  ;  in  1939  he  was  engaged  by  Messrs.  Crompton  i  Co. 
at  the  Kensington  Court  central  electric  station ;  and  in  ISOO  he  was 
at  Netting  Hill  electric  lighting  station  under  the  same  firm.  In  1891 
he  was  sent  to  Stockholm,  to  lay  electric  light  mains  ;  in  January,  1892, 
he  was  appointed  an  inspector  during  the  Klectrical  Kihibition;  and 
In  April,  1892.  he  was  appointed  rosidcat  engineer  at  South  Kensing- 
ton for  General  Webber,  c.a.,  u.b.,  m.i.c.e.,  consulting  engineer.  In 
October,  1893,  he  was  appointed  chief  assistant  to  General  Webber,  and 
under  him  carried  out  electric  lighting  and  tramway  work,  und  also 
prepared  designs,  4o.,  for  a  projected  electric  railway.  In  October, 
1891.  he  was  appointed  chief  assistant  at  the  Uegent's  Park  electric 
lighting  station  under  tho  St.  Puncras  Vestry,  ami  in  October  of  the 
following  year  ho  was  appointed  by  tho  vestry  resident  engineer,  under 
Prof.  Henfv  Robinson,  m.i.c.f..,  during  the  erection  of  tho  King's-road 
electric  lighting  and  refuse  destructor  station,  ami  also  during  the  lay- 
ing of  mains.  On  the  completion  of  the  undertaking  Mr.  Snoll  was 
unanimously  appointed  resident  engineer  in  charge  of  the  station.  In 
September,  "ls96,  he  left  the  service  of  the  St.  Pancras  Vestry  to  becomo 
borough  district  engineer  to  tho  Sunderland  Corpumtion,  which  post 
also  carries  with  it  the  duties  of  consulting  engmocr  to  the  corporation. 
Ho  was  elected  an  Associate  Momlior  of  the  Institution  of  Civil  En- 
gineers in  1895,  an  Associate  Member  of  the  Institution  of  Mechanical 
Engineers  in  the  same  year,  a  Member  of  the  Institution  of  Electri- 
cal Engineers  in  1896,  und  this  year  he  was  elected  a  Follow  of  tho 
Geological  Society.  Our  portrait  ia  from  a  photo  by  Mr.  Cbas.  E. 
Cowper,  of  Sunderland.] 


B.  certain  height  in  fire-brick,  an  air  ipace  baviug  beeu  left 
botweea  the  lininf;  and  the  outer  wulU.  The  foaodatioDa  of 
the  chimaey  and  ooginc  beds  are  on  the  marl  rock. 

PLANT. 
The  orif,'iiial  instill latioii  comprised  three  Lanca«hire  boiler*, 
28  ft.  by  7  ft.  6  in.  diameter,  made  by  Hawksley  Wild,  of  Shef- 
field, working  at  1251b.  pressure.  The  evaporation  of  these 
boilers  from  and  at  212  deg.  Kahr.  was  over  6,0001b.  per  hour 
on  test.  Each  boiler  is  provided  with  a  steam  dmm,  spring 
safety  valvo  with  ea8in^;  gear,  and  a  "Quad"  dead  weight 
and  low-water  valve.  Two  Habcock  4  Willcox  water-tube 
boilers,  each  of  6,0001b.  cviiporation,  and  a  Green's  econo- 
miser  were  added  by  the  late  electrical  engineer.  The  first 
set  of  pumps  comprised  two  vortical  duplex  Worthington 
pumps,  each  capable  of  delivering  3,000  gallons  of  feed  water 
per  hour  against  the  boiler  pressure,  and  4,.'j00  gallons  per 
hoar  if  {jressed.  Tho  feed  water  was  obtained  from  an  under- 
ground reservoir  capable  of  storing  so  many  gallons,  and  a 
second  way  direct  from  the  water  company's  main.  The 
water,  after  passing  through  a  Kennedy  water  meter,  ia 
pntnped  through  a  Borryman'g  exhaust  steam   heater,  made 
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The  provisional  order  was  granted  in  June.  1>S91,  anil  in 
1893  the  corporation  ap])ointod  Prof.  Alex.  B.  VY.  Kennedy, 
F.E.S.,  M.I.CK.,  to  bo  their  consulting  engineer;  a  report  was 
submitted  by  him,  and  being  deemed  satisfactory  by  tho 
council,  Prof.  Kennedy  was  instructed  to  prepare  the  draw- 
ings and  specihcations  for  the  first  installation  iit  tho  station. 
Some  difficulty  was  oxjierionced  in  obtaining  n  situ  for  tho 
station,  which,  had  it  been  by  the  actual  river-side,  would 
have  given  us  tho  great  aiivantages  of  condensation,  and  the 
present  site,  on  which  was  situated  tho  fever  hospital,  was 
settled  upon.  Prof.  Konnedy  recommended  a  low-tension 
three-wire  direct -current  system  for  the  compulsory  area,  and 
a  high-tension  alternating-current  system  for  the  more  ont- 
lying  residential  districts. 

BCILDINGS. 

The  buildings  were  erected  from  the  designs  and  nnder 
the  superintendence  of  Mr.  R.  S.  Hounthwoite,  A. M.I. O.K.,  the 
borough  surveyor;  these  comprise  a  stokehole  44  ft.  by  -Wft. 
6in.  (since  extended),  an  engine  housi-  48  ft.  6  in.  by  39ft., 
a  battery-room  39  ft.  by  18  ft.,  and  the  general  offices  and 
Stores.  Tho  chimney  is  circular,  120  ft.  in  height  from  the 
fluo  level,  and  is  6  ft.  in  diameter  at  the  top.  This  ia  lined  for 


by  Joseph  Wright,  of  Tipton,  and  from  thence  from  either 
of  two  feed  pipes,  the  feed  pipes  being  duplicated  right  up 
to  the  boiler  siiell.  Steam  is  taken  from  two  parts  of  the 
main  range  of  steam  pipe  to  drive  the  pumps.  An  overhead 
cast-iron  tank  and  water  softener  have  recently  been  added. 

Tho  boilers  deliver  tho  steam  into  n  0-in.  ring  main  ;  the 
straight  lengths  are  of  mild  steel,  and  the  bends  of  solid 
drawn  copper  with  steel  tlangos.  Valves  are  inserted  at  in- 
tervals to  disconnect  any  faulty  section,  and  the  arrangement 
is  snch  that  steam  can  "be  obtiiiiied  at  eneh  engine  by  one  of 
two  ways,  thereby  decieasiug  Iho  liability  of  any  set  l>eing 
laid  oft  through  liccident  to  the  stonm  range.  Solid  drawn 
copper  drain  pipes  are  taken  off  at  intervals,  nnd  are  "teed'' 
into  a  duplicate  drain  i>ipe  connection  to  Koyle's  "  Syphonia" 
traps.  These  ti-aps  are  now  made  to  deliver  their  discharge 
water  into  an  overhead  tank  16  ft.  above  the  ground,  from 
which  the  water  retnnis  by  gravitation  to  the  feed  tank. 

Tho  original  five  engines  are  by  Willans  *  Robinson,  and 
ate  their  well-known  comptnind  high-speed  central  volvctyiK-. 
The  two  small  maolilnee  ore  SO  horao-powor.  each  running  at 
520  revolutions  per  minute,  and  tho  three  others,  each  of  80 
horso-powcr,  running  at  4S0  revolutions  per   minute.     Tho 
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engines  are  direct  coupled  to  dynamos,  made  by  I.  II.  Holmea 
&  Co.,  of  Newcfistle  -  on  -  Tyne.  There  are  two  dynamos 
coupled  to  the  former  eni.Hne3,  each  of  26  kilowatts,  and 
wound  for  a  pressure  of  1  lU  volts,  beinp:  used  for  balancing 
the  load  on  the  three- wire  sy.5tem  and  for  charging  tlie  bat- 
teries. The  three  other  engines  are  coupled  to  dynamos  of 
50-kilowatt  output,  each  wound  for  220  volts. 

TJie  station  was  extended  last  year  under  the  then  elec- 
trical engineer,  Mr.  C  S.  Vi  sey  Brown,  and  two  steam 
dynamos  of  220  Imrse-power  were  added.  These  ensjines 
are  high  speed,  bv  Belliss  &  Co.,  Birmingham,  running  with 
their  well-known  forced  lubricator  sy  stent,  and  direct  coupled 
tOidynamos  made  by  T.  Parker,  Limited,  of  Wolverhampton, 
each  of  12o  kilowatt  capacity  at  220  volis  pressure.  Roth 
types  of  enirine  run  exceedingly  well. 


panels  of  the  switchboard  and  the  negative  polea  to  the  right. 
The  centre  jjanel  is  devoted  to  the  centre  wire  ammetef, 
which  indicates  the  want  of  balance  of  current  in  the  two 
sides  of  the  system  at  the  station,  and  the  battery  regulating 
switch  gear  and  voltmeters.  These  voltmeters  are  connected 
to  switches,  which  are  themselves  connected  to  the  pilot 
wires  led  back  from  the  various  feeding  points  in  the  net- 
work, and  indicate  the  pressure  at  those  particular  points. 
The  output  is  read  by  Kelvin  meters  fixed  to  the  wall.  Con- 
trol of  pressure  is  regulated  by  rheostats  fixed  on  to  the  hand 
rail. 

A  battery  of  126  cells  was  installed,  and  can  store  up  suffi- 
cient to  maintain  740  8  candle-power  lamps  for  four  hours. 
The  cells  consist  of  two  sets  of  seventeen  plates  in  parallel, 
and  are  guaranteed  to  discharge  100  amperes  for  four  hours. 


Cross*-    Scctiow- 
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The  author  has  not  the  figures  of  steam  consumption  of 
these  particular  Willan  engines,  bnt  the  Beiliss  sets  tested 
by  him  last  year  rerpiired  only  18'7  lb.  water  per  boiler  horse- 
power hour  full  load.-  19  8  Ih.  at  half  load,  and  201b.  at  quarter 
load  condensing.  Another  300  horse-power  set.  consisting 
of  a  thr.^e  crark  tandem  compound  Belli?s  engine,  direct 
coupled  to  a  Holmes  4-polo  22.5  kilowatt  dynamo,  will  be  run- 
ning in  a  few  weeks,  and  is  being  supplied  to  the  author's 
specification.  The  foundations  only  are  now  in.  The  last 
machines  have  befn  designed  so  as  to  be  easily  adapted  to  a 
pre.ssure  of  440  volts,  to  eualle  the  .corporal ion  to  take  ad- 
vantage of  the  recent  increafe  in  limit  of  low-tension  supply 
as   defined   by  the   Boaid   of  Trade,  an  increase  which   will 


These  were  supplied  liy  the  Electrical  Power  Storage  Com- 
pany, and  are  maintained  by  them  for  a  period  of  three  years 
under  contract  with  the  corporation.  The  regulating  switch 
for  controlling  the  battery  is  situated  in  the  battery-room. 
The  floor  of  this  room  is  paved  with  Limmer  asphalte.  and 
this  has  withstood  the  acid  and  wear  exceedingly  well. 

The  alternating  plant  consists  of  two  motor  alternators 
supplied  by  Crompton  &  Co.,  of  Chelmsford.  The  motors  are 
direct  coupled  to  the  alternators,  and  are  driven  by  the  low- 
tension  plant  across  the  two  outer  conductors  at  a  pressure 
of  220  volts.  The  alternators,  eaoh  of  which  has  an  output 
of  38  kilowatts,  gives  a  pressure  of  2,500  volts  at  a  periodi- 
city of  .5.5  cycles  per  second.     The  high-tension  switchboard 


-  LoN en voiiWAi.  —    Section - 

S|-.N1pK,RI,  iND    ElKfTRIl      I,ll:HTINfi:     CfKNERAI.    ArRANQF.MKXT    OF    ST 


materially  extend  the  economical  area  of  supply  bv  hiw-ten- 
sioD  direct  currenla. 

The  low-tension  switchboard  was  originallv  designed  by 
Prof.  Kennetly  after  his  well-known  types;  each  dynamo 
has  on  one  pole  an  automatic  cut-out,  aiid  ammeter,  and  the 
other  jiole  a  fusible  cut  ont.  These  are  etrapjied  to  vertical 
copper  bari  on  the  face  of  the  slate,  and  can  bo  plugged  to 
any  of  the  hori/.onlal  "omnibus"  bars  on  the  back  of  the 
elate,  licaidc  the  dynamo  bars  are  the  Iceder  barii,  which 
can  also  be  plugged  to  Iho  'bn.s  bars.  Hv  this  means  three 
distinct  pressun'S  can  he  m[iintained,  if  lieeded,  to  deal  with 
various  luads  on  the  feeders  supplying  the  nctwoik.  Kach 
feeder  has  an  ammeter,  a  two-wav  switch,  and  a  pair  of  fuses 
on  each  pole.      The  positive    pules  are  all  kept  to  the  left 


is  <listinct  from  the  low-tension,  of  course,  and  was  9uppl!<>d 
by  Crompton  A  Co.  Two  panels  are  allocated  to  the  control- 
ling instruments  and  switches  for  the  motors,  and  the  re- 
mainder to  the  alternating  circuits.  Each  alternator  is  con- 
nected through  an  ammeter  and  long-break  fuse  to  one  side 
of  a  pair  of  contacts,  and  circuit  is  made  by  the  insertion  of 
a  well-protected  plug.  There  are  two  'bus  bars,  to  which 
either  or  both  of  the  alternators,  can  be  connected,  and  either 
or  both  of  the  two  existing  primary  mains  through  ammeters 
and  long-break  pieces.  A  synchronising  switch  and  lamp  are 
provided, 

MAINS. 

The  long-tension  mains  aro  mostly  of  india-rubber  cables, 
supplied  by  the  India-Kubber,  Gutta-Porcha  and  Telegraph 
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Worka  Company,  drawn  into  Donlton  stoneware  conduitn, 
and  the  positive  and  middle  wire  aro  laid  on  one  side  and 
thenepatire  and  middle  wire  on  tlic  other  aide  of  the  glroets. 
The  standard  seftioiis  adoptod  are  ill.'j  square  ineli  outers 
and  01  square  inch  middle  wire.  'J'ho  feeders  arc  partly  of 
bare  enppor  strip  on  tlio  Kennedy  syatoin,  laid  over  porcelain 
insulators  in  coueretc  culverts,  and  ]>artly  of  armoured  india- 
rubber  cable  laid  in  the  ground.  .\n  objection  to  the 
armoured  cables,  in  the  author's  opinion,  is  the  extreme 
liability  to  dama-re  by  picks,  Ac.,  when  the  ground  is  beinp; 
opened  by  other  companies,  and  against  which  the  ateol  tape 
armonrinpr  is  of  little  avail  according  to  his  experience.  A 
new  india-rubber-covered  feeder  has  recently  been  drawn 
into  Doulion  conduits — (his  system  or  cast-iron  pipes  having 
been  the  only  available  draw-in  system  permisBible  in  the 
particularly  narrow  st reels.  In  the  distributing  system  boxes 
for  house  connections  are  laid  about  every  IT.")  yards. 

The  alternating  mains  .'ire  on  the  coni'entric  system,  with 
one  pole  earthed,  and  are  served  by  two  ])rimary  feeders  at 
2,500  volts.  Transformers  in  cast-iron  cases  aro  placed  in 
the  streets  at  intervals,  and  connected  by  a  switch  and  fuse 
to  the  primary.  The  second  or  low. tension  mains,  at  110 
Tolts  pressure,  are  taken  from  these  to  the  houses.  The 
primaries  are  lead-sheathed  paper-covered  concentric  cables 
of  the  Hritisli  Insnlato  Wire  Company,  drawn  into  stcmewaro 
conduits,  and  the  secondaries  are  armouretl  and  lead-sheathed 
concentric  cable,  laid  in  creosoted  wood  troufrhing  :ind  run 
in  solid  with  a  bituaiiiu)ua  i-ouipound. 

A  system  of  arc  lighting  in  the  principal  public  streets  is 
about  to  be  inaugurated.  The  contract  for  lamps  has  been 
let  to  Cronipton  &  Co..  of  Chelmsfonl,  and  these  will  burn 
four  in  scrie.s  across  the  outers  of  the  lo^v-tension  three-wire 
system.  The  poles  aro  being  supplied  by  J.  Spencer,  of  Wed- 
nesbnry,  and  are  of  steel  in  two  sections,  the  upper  section 
tapering,  and  the  iioles  being  set  in  ornamental  cast-iron 
bases.  The  reason  [for  the  adoption  of  steel  poles  is  their 
possible  requirement  for  the  supjiort  of  overhead  wires  for 
electrical  traction.  The  lamps  will  be  suspended  from  swan 
necks  at  a  height  of  21  ft.  from  the  ground,  and  will  be  placed 
about  60  yards  apart. 

The  following  tables  will  show  the  progress  of  the  station 
Biuce  the  oommenconient  of  supply  : — 
'  '    ■      ''  .'"  •''-'  Tabi.k  I. 

Sinkinfj 


Year         Units 

Total 

Fund  find 

Grand 

Kevenuo. 

ending        Sold. 

Costs. 

Interest. 

Total. 

i:     I.  d. 

JC      «.  d. 

£     ..  d. 

£      ».  rf. 

April  1,18»0      95,110 

1,451    0  10 

1,357    1!    1 

2,808    6  U 

2,105  14    9 

1897     1-1«,38.5 

2,224    0    S 

1,672  12  in 

3,606  13    6 

2,714    7  10 

f   „          1809     2«,031 

2,S90  13    3 

2,217  in    0 

4,679  18    8 

4,106    9    2 

(estimated) 

Table  ]I. 

Quarter  ending     «  ^•{.^S^ 

Units  Sold. 

Max.  Load 
inE.H.P. 

Number  of 
Consumers. 

July  11,  199.5     . 

2,894 

8,324 

46 

33 

Sept.  30,    „    ... 

4,172 

11,650 

86-2 

64 

Dec.  31,     „    .. 

5,995 

38,201 

174 

83 

Apnl  1,  lH9(i  ... 

7,72-1 

36,972 

171-6 

95 

Jnlyl,       „    ... 

S,647 

15,562 

132 

104 

Sept.  30 

S,704 

19,707 

167'8 

104 

Dec.  31,    

11,289 

66,875 

2»4 

113 

April  1.  1897  ... 

12,072 

68,162 

250 

125 

Julyl,       

12,063 

30,789 

243 

120 

Sept. :»,   „    ... 

13,771 

37,842 

284-3 

139 

To  date    

17,470 

— 

301-1 

155 

The  current  for  the  wliolo  of  tliis  plant  is  taken  from  the 
corporation's  sujiply  mains.  Messrs.  Thompson  A-  Sons  also 
have  installed  a  35-horse-power  motor  for  driving  the  tools 
in  their  repairing  shops,  which  is  also  supplied  by  the  corpo- 
ration. 

The  demand  is  increasing  so  rapidly  that  extra  boilers  ami 
steam  dynamos  will  be  again  required  for  next  year.  It  is 
the  .author's  intention  to  adviae  the  conncil  to  adopt  high- 
speed engines  with  such  fly-wheel  effect  as  will  enable  them 
to  bo  used  eqnally  for  traction  or  lighting  requirements,  in 
view  of  the  possible  equipment  oTthe  tmmwnys  in  the  town 
for  electrical  traction. 


It  will  be  seen  that  in  two  years  the  number  of  lamps  con- 
nected has  been  more  than  quadrupled;  so  far,  although  a 
big  profit  has  been  made  on  the  actual  W(n-k  of  the  station, 
there  has  been  a  cli.i.rge  on  the  rates  in  each  of  the  two  years, 
interest  and  sinking  fund  being  included.  But  there  is  every 
probability  of  this  cliiirg*!  being  very  much  reduced  during 
the  current  year  .as  compared  with  last  year,  and  of  there 
being  an  actual  surplus  during  the  ne.xt  j'ear,  after  paying 
something  like  JE2,.t00for  siek  fund  and  interest  on  that  year. 

.Sunderland  supplies  current  to  its  consumers  at  the  cheapest 
rate  in  the  throe  kingdoms  (whether  municipal  or  private 
company),  the  average  ]]rioe  paid  jier  unit  during  lust  year 
having  been  only  4-3'Jd.,  and  the  next  lowest  having  been 
Newcastle  at  4'1-td. 

The  apparent  anomaly  of  an  increased  charge  on  the  rates 
during  the  second  year  is  explained  by  the  fact  that  the 
corporation  reduced  their  juices  to  consumers  by  one-si.xth 
during  that  year,  and  also  the  interest  and  sinking  fund  on 
the  major  part  of  the  extensions  became  payable  before  that 
plant  was  really  earning  revenue. 

A  most  gratifying  increuso  in  the  motors  connected  to  the 
mains  has  been  obtained.  In  Wureh,  1895,  only  29i  horse- 
power was  connected;  at  the  present  time  wo  have  291^ 
horsepower,  or  in  a  littlo  over  eighteen  months  the  motor 
hor.se-lioTVer  connected  has  been  multiplied  by  ten.  These 
motors  are  usod  for  various  purposes,  such  as  for  lifts  and 
hoists,  chaff  cutting  :vnd  com  eriishiug,  printing  presses,  for 
driving  workshop  tools,  pumping,  and  even  for  revolving  luiir 
lirushes.  A  very  notjible  addition  has  been  recently  made  in 
the  exeollont  pumping  plant  of  tho  liridgo  Dockyard,  belong- 
ing to  Messrs.  Robert  Tliompson  A  Sons.  Thi're  are  two  22. in. 
centrifugal  pumps,  each  direct  coupled  to  a  (ID  electrical  horse. 
power  motor,  and  one  Gin.  centrifugal  pumj)  for  draining, 
also  direct  coupled  to  a  motor  developing  i)  electrical  horse- 
power. The  whole  plant  is  condensed  into  a  very  small  space, 
is  almost  noiseless  when  working  at  full  discliuige,  ami  tho 
two  largo  pumps  are  caiiablo  of  pumping  out  the  whole  dock, 
OOntaining  so  many  gallons  of  water,  in   furty-fivc   iniuutes. 


Owing  to  the  nnusoal  pressuro  on  our  space  and  to  acoaple 
of  photos  having  arrived  late,  the  remainder  of  oiir  report, 
consisting  chiefly  of  tho  discussion  on   the  papers,   will   be 

lri\en  ie  our  nex'   issue. 


RESIGNATION  OF  MR.  BOULNOIS. 


SO.ME  TRESEXTATIONS. 
I.lVKBPfiOI.  K.XGlNKKRINf;  soi  IKTV, 
Mr.  II.  V.  Boulnois,  the  ex-city  engineer  of  Liverpool,  was 
on  Saturday  the  guest  of  tho  Liverpool  Kngineering  Society 
at  a  luncheon,  given  in  the  Alexandra  Hotel,  when  a  beauti- 
fully illuminated  address  on  vellum,  in  tho  style  of  (he  thir- 
teenlli  century,  and  a  sjilendid  service  of  plate  were  presented 
to  him  ;  Mrs.  Bonlnois  being  also  the  recipient  of  a  lieautiful 
toilette  3ervi(-e.  The  address  referred  to  the  able  manner  in 
xvhich  ho  had  fulfilled  the  duties  of  city  enginci-r  for  nearly 
eight  years,  and  said  that  the  members  of  the  society  felt  that 
the  best  traditions  of  an  honorable  profession  had  been  ex- 
emplified by  him  both  in  his  public  olfieo  and  his  social  life. 
He  had  won  their  resjiect  ami  admiration.  In  replying,  Mr. 
Boulnois,  after  mentioning  that  his  late  office  under  the  cor- 
poration had  been  illuminated  by  some  einiiieiu  predecessors, 
said  that  his  hope  was  that  he  surrendered  it  as  free  from 
blot  or  stain  as  he  had  found  it.  There  were  certain  formula- 
for  the  engineering  of  iiiaiiiniate  objects,  and  in  that,  respect 
an  engineer's  task  was  agreeable  enough.  Bat  a  city  en- 
gineer had  to  engineer  men,  and  for  that  there  was  no  set 
formula.  In  speaking  of  his  own  position  in  Liverpool,  he 
said  that  the  corporation  with  very  few  exceptions  had  be- 
haved most  kindly  to  him.  Tho  position  of  member  of  the 
council  was  a  difficult  one.  They  stood  between  the  spending 
department  and  the  r.itepayers.  It  was  certainly  the  finest 
form  of  go\ernment,  theoretically,  that  a  comninnity  could 
have — the  ratepayers  governing  themselves.  But  it  had  its 
difficulties,  inasmuch  as  the  government  was  constantly  chang- 
ing. In  conclusion,  he  said  that  ho  was  leaving  Liverpool 
with  great  regret,  but  he  was  leaving  because  he  thought  it 
was  his  duty  to  his  family.  Since  he  intimated  his  resigna- 
tion lie  had  been  offered  a  Government  appointment.  With 
this  he  would  try  his  success,  and  if  he  did  not  like  it  he 
would  give  it  up  and  become  a  consulting  engineer. 

CORI'ORATIOX    Oh-FIClAtS. 

Over  100  officials  attended  a  meeting,  held  in  tho  municipiil 
buildings  on  Saturday,  for  the  pnrpose  of  witnessing  the  pre- 
sentation to  Mr.  H.  Percy  Boulnois,  of  a  token  of  the  esteem 
and  respect  in  which  they  held  him.  Mr.  .lames  Morgan, 
chief  surveyor  of  roads,  who  presided,  said  that  during  the 
eight  ye:irs  or  more  that  Mr.  Boulnois  had  been  the  chief  of 
the  department  he  h;id  been  the  guide,  counsellor  and  friend 
of  the  staff,  to  whom  it  gave  pleasure  to  express  their  appre- 
ciation of  the  kindness  and  geniality  with  which  Mr.  Boulnois 
had  treated  them.  Mr.  William  taildstraw,  building  surveyor, 
remarked  that  tho  presentation  was  an  expression  of  affection 
and  respect  which  xvas  almost,  if  not  entirely,  personal  and 
quite  above  and  be)-ond  the  feelings  in  which  he  was  held  as 
the  ollicial  head  of  tho  deiiartment.  Mr.  J.  H.  Christian, 
superintendent  of  the  drawing  office.  Mr.  Cooper,  saperin- 
tenilent  of  the  sewage  depart uiciit,  and  other  members  of  tho 
staff  having  spoken,  tho  chairman  presented  Mr,  Bonlnois,  on 
behalf  of  tho  staff,  with  a  solid  silver  inkstand,  ivory  paper 
knife,  and  accessories,  a  suitable  inscription  being  engraved 
on  the  inkstand.  Following  on  the  above  presentation,  a 
deputation  from  tho  crews  of  the  steam  hopper-barges,  Ali'h'i 
and  li'lit  was  introduced  by  Captain  (iriflilhs,  .-inil  presented 
a  stationery  cabinet  to  Mr.  Boulnois.  A  further  deputation 
from  tho  workmen  of  the  various  refuse  destructors  in  tho 
city  shortly  afterwards  presented  a  silver  cigarette  case  to 
Mr.  Bonlnois. 


Pollution  of  Water  Supplies.— Dr.  IVrey  Adams,  dopnty 
medical  ollicer  ol'  heilili  for  .Maidstone,  has  writleii  to  r/i« 
Tim««  with  reference  to  a  statement  rei>oried  to  have  been 
made  by  Miss  Chreiman  at  the  meeting  of  the  Sanitary 
Institute  on  the  17tli  iiisl.  I'i's.,  "  That  the  Farleigh  reservoir, 
so  «-ell  known  in  connection  with  the  Maiilstone  outbreak, 
had  not,  she  was  iufiuineil,  one  one  occasion  been  cleaned  out 
for  several  years,  ami  when  it  was  liead  babies  were  found  in 
it."  "  Had  I  hearil  this  statement, "  says  Hr.  .\dams  in  his 
letter,  'I  .should  have  distini'lly  denied  both  eircumstaiices  as 
being  absolutely  untrue.  To  my  kiiowlolge  no  such  things 
have  ever  oceurrod  during  the  whole  time  the  company  re- 
ferred to  has  existed ;  but.  on  I  hecontrnry ,  the  reservoirs  alluded 
to  have  been  cleaned  out  rogularlj  every  foDrt«on  diiyt.' 
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Comparative  Reports  of  General  Practice. 

XX.— FLUSHING  AND  VENTILATION  OF  SEWERS  :  RUSHDEN  REPORT. 


Mr.  W.  B.  Madin,  surveyol'  to  the  Ruahden  Urban  District 
Council,  having  been  instructed  to  inspect  and  report  on  the 
sewers  and  manlioles  in  his  district,  recently  submitted  the 
following  considerations  to  his  council. 

FLUSHING  OF  SEWEES. 

"  I  will  first  deal  with  the  flushing  of  sewers.  It  is  most 
essential  to  keep  sewers  and  drains  clean  and  free  from  the 
evil  effects  of  decomposing  matters,  grease  and  other  solids, 
which  are  the  chief  causes  of  the  accumulation  of  foul  air. 
If  sewers  are  periodically  and  systematically  flushed,  there  is 
less  chance  of  sewer  gas  generating,  and  the  dangers  to  the 
public  health  are  lessened.  The  Liverpool  Corporation,  in 
addition  to  flushing  the  sewers,  undertake  the  flushing  of  all 
private  drains,  free  of  cost,  twice  a  year,  with  a  marked  im- 
provement in  the  public  health,  especially  in  the  districts 
which  are  inhabited  principally  by  the  working  classes. 

"  There  are  several  ways  of  flushing.  The  mere  fact  of  so 
much  water  being  poured  into  a  drain  or  sewer,  and  just 
gently  running  through,  is  of  no  good  for  scouring  purposes, 
although  many  people  imagine  when  they  leave  a  tap  running 
that  they  are  "  flusliing  "  the  drain.  It  is  most  essential  that 
the  water  used  should  be  delivered  with  impetus  enough  to 
cleur  solids,  or  it  is  so  much  water  wasted.  One  system  em- 
ployed is  the  automatic  flushing  chamber.  If  fixed  at  the 
head  of  a  sewer,  it  is  usually  fed  by  a  tap  from  the  water 
mains,  and  set  to  discharge  at  a  given  time  each  day.  It  can 
also  be  fixed  so  as  to  dam  up  the  sewage  at  a  manhole  or 
chamber  and  discharge  whenever  there  is  sufficient  sewer 
water  gathered  to  work  the  sjrphon.  There  are  several  in  use 
in  the  district.  The  one  on  Hushden  Hill  is  not  working;  it 
is,  in  fact,  an  obstruction  to  the  flow.  There  I  found  the 
manhole  a  mass  of  filthy  stagnant  sewage.  This,  I  think, 
should  be  cleaned  out  and  cai-efully  examined,  and  if  found 
defective  had  better  be  entirely  removed  than  left  in  an  un- 
reliable condition.  Another  method  is  by  means  of  iron  pen- 
stocks ;  but  these  are  better  built  in  the  manholes  during  theii- 
construction.  There  is  another  means  of  flushing  which  is 
now  finding  favour  with  many  authorities,  and  one,  I  think, 
well  worthy  of  your  consideration.  This  is  the  water  van 
or  cart,  fitted  with  an  outlet  of  suitable  size,  a  valve,  and 
the  necessary  gearing.  They  can  be  obtained  of  various 
capacities,  but  I  think  the  water  ran  which  the  council 
already  possess  would  be  found  suitable  to  the  requirements 
of  the  town,  and  could  be  fitted  up  at  no  great  cost.  (One 
employed  at  Liverpool  for  flushing  the  main  sewer  will  dis- 
charge 2,000  gallons  of  water  in  thirty  seconds.)  The  great 
advantages  of  a  van  or  cart  are  that  it  can  be  easily  filled  and 
will  cover  a  large  district  in  a  day,  and  can  be  used  at  almost 
any  manhole  or  lamphole." 

Mr.  Madin  gives  the  following  particulars  in  regard  to  the 
flushing  of  sewers  by  the  system  which  he  has  previously 
recommended  :  "A  wooden  disc,  fitted  with  an  iron  staple,  to 
which  is  attached  a  rope  of  suSicient  length  to  reach  well 
above  the  ground  level,  is  first  fitted  against  the  outlet  pipe 
and  well  puddled  round  with  clay.  The  manhole  is  then 
nearly  filled  with  water,  either  by  hose  or  ser'i'ice  tap;  then, 
on  the  rope  being  pulled,  the  disc  is  drawn  from  the  outlet, 
and  200  or  300  gallons  of  water,  according  to  the  size  of  the 
manhole,  is  discharged,  with  a  good  head.  The  impetus  thus 
given  scoured  the  sewers  for  a  great  distance,  as  was  shown 
by  the  quantity  of  solids  which  we  observed  passing  through 
the  various  inspection  places.  The  disc  I  have  had  made  to 
fit  a  9-in.  pipe  sewer,  and  it  can  be  used  on  any  sewer  of  that 
size.  They  can  be  made  to  fit  any  sized  sewer,  and  are  simple 
and  cheap.  On  e.xamination,  I  find  the  manholes  generally 
have  the  barrel  of  the  pipe  finishing  flush  with  the  brickwork. 
This  makes  it  rather  more  difficult  to  puddle  round  than 
when  the  socketed  end  of  a  pipe  finishes  in  the  manhole,  so 
as  to  form  a  rebate  for  the  disc  to  fit  into.  As  a  whole,  I 
find  the  sewers  are  not  very  deep,  and  consequently  the  man- 
holes do  not  hold  so  large  a  quantity  of  water  as  is  sometimes 
desirable,  as  the  higher  you  get  the  water  in  the  manhole 
above  the  sewer  the  more  pressure  you  obtain.  Solely  for 
this  reason  I  am  in  favour  of  flushing  with  a  water  van  or 
cart  in  preference  to  other  means  ;  and  as  the  water  cart  can 
also  be  used  for  street  watering,  there  is  therefore  very  little 
extra  cost  in  appliances  " 

VENTILATION    OP    SEWERS. 

"  I  don't  know  of  any  question  relating  to  sewers  that  is, 
and  has  been,  so  much  commented  upon  and  yet  so  little 
progress  made.  A  freak  of  nature,  such  as  a  change  of 
wind  or  other  atmospheric  causes,  and  all  calculations  as  to 
inlets  and  outlets  are  full  of  contradictions.  The  cause  of 
smells  are  well  known  to  sanitary  engineers,  and  the  genera- 
tion of  fonl  air  is  inseparable  from  any  sewage  system. 
The  ebb  and  flow  of  sewage,  leaving  the  sides  alternately 
wet  and  dry,  is  one  cause.  Another  is  the  partial  or  entire 
stoppage  of  intercepting  traps  on  house  drains  (often  for  the 
want  of  flushing  or  improper  uses  of  the  house  drains),  and 
whereby  the  sewage  is  almost  putrid  before  it  enters  the 
sewera.  Some  of  the  leading  sanitary  eugineor.s  of  the  day 
are  of  opinion  that  ventilation  at  the  street  levels  is  an 
abomination  and  should  be  abolislied.     It  is  now  considered 


to  be  practioally  out  of  date.  In  this  I  fully  concur.  In  my 
opinion  this  object  may  best  be  accomplished  by  means  of 
pipes  or  shafts,  carried  up  trees,  high  buildings,  or  other  con- 
venient situations,  or  by  specially-constructed  lamp  columns, 
where  the  escaping  vapours  can  neither  give  offence  nor 
prove  dangerous.  The  complaints  of  the  street  gratings  are 
both  loud  and  frequent,  especially  in  close  muggy  weather, 
when  some  act  as  downcasts  and  others  as  upcasts,  polluting 
the  atmosphere  for  yards  around." 

In  conclusion,  Mr.  Madin  refers  to  the  tabulated  replies 
received  from  a  number  of  municipal  engineers  on  tlie  sub- 
ject. The  points  in  regard  to  which  information  was  asked 
were:  1,  The  length  of  sewers  in  each  district;  2,  the 
number  of  surface  ventilating  manhole  covers  (if  any)  in  use, 
and  the  results  of  their  working  ;  3,  the  kind  of  outlet  venti- 
lators employed,  their  cost,  and  whether  satisfactory  ;  4,  the 
number  of  "  gas  traps  "  fixed  in  each  district,  together  with 
the  respective  engineers'  experiences;  and,  5,  general  re- 
marks.    We  quote  the  replies  in  the  following  form  : — 

CLEETHORPES. 

In  this  town,  it  is  stated,  there  are  15  miles  of  sewers. 
Surface  ventilators  have  been  found  to  be  very  offensive  ; 
they  are  closed  upon  complaint,  and  new  manholes,  with  solid 
tops,  are  now  being  fixed.  There  are  two  outfalls  into  the 
sea,  one  being  tide-locked  eighteen  hours  out  of  the  twenty- 
four  and  the  other  twelve  hours.  Wherever  there  is  a  water- 
closet  a  4-in.  iron  ventilator  is  fixed,  and,  as  the  town  has  no 
intercepting  traps,  these  ventilate  the  sewers  to  a  certain  ex- 
tent. Shafts  are  placed  at  each  end  of  every  row  of  houses 
having  privies.  The  few  intercepting  or  disconnecting  traps 
fixed  give  satisfaction  where  there  are  water-closets,  but  the 
engineer  would  not  advise  their  use  where  there  are  no  water- 
closets. 

KPSOM. 
The  length  of  sewers  is  20  miles.  It  depends  upon  the 
condition  of  the  atmosphere  and  the  direction  of  the  wind 
whether  the  many  sui'face  ventilators  which  are  in  use  act 
properly.  In  addition  to  the  surface  ventilating  covers, 
shafts,  the  prime  cost  of  which  is  £9  lOs.,  are  fixed.  Reeves' 
apparatus  is  also  in  use;  this  costs  £10,  and  gives  great  satis- 
faction.    No  gaa  traps  are  fixed  in  the  district. 

HERBFORP. 

The  length  of  sewers  is  given  at  40  miles.  In  the  outer 
districts  surface  ventilating  manhole  covers  are  used.  They 
act  as  air  inlets  in  some  cases,  but  where  complaints  are  made 
they  are  sealed  up,  and  a  Beakins  sewer-gas  destructor  lamp 
is  substituted.  These  cost  £15,  exclusive  of  fixing  and  con- 
necting, and  up  to  the  present  seventeen  are  in  use.  There 
are  syphon  traps  and  air  inlets  on  each  house  drain  and  in  all 
new  buildings.  Inspection  chambers  have  also  been  adopted. 
They  are  ventilated  at  the  highest  point. 

HORNSEY. 

There  are  100  miles  of  sewers  in  the  town.  Ventilating 
shafts  and  columns  are  being  erected  wherever  sites  can  be 
obtained,  and  the  surface  ventilators^which  are  found  to  act 
both  as  outlets  and  inlets  according  to  the  temperature  and 
wind — are  being  gradually  closed.  In  several  parts  of  the 
district  the  sewers  are  disconnected  and  trapped  off,  for  the 
purpose  of  ventilating  sections.  The  report  states  that  thia 
is  especially  desirable  in  the  hilly  parts  of  the  district. 

MAIDSTONE. 

The  mileage  of  sewers  is  30.  Between  300  and  400 
surface  ventilating  manhole  covers  are  fixed ;  they  are  of 
various  patterns,  but  Stone's  18-in.  interchangeable  is  now 
used.  The  cost  is  £2  17s.  5d.  Ventilating  shafts  are  in 
several  cases  fixed  at  the  heads  of  sewers.  Each  house  drain 
is  provided  with  a  proper  intercepting  trap. 
NORWICH. 

This  town  has  100  miles  of  sewers.  There  is  a  considerable 
numberof  manhole  covers,  but  they  are  gradually  being  closed. 
Sometimes  they  are  found  to  act  as  inlets,  but  in  most  cases 
they  are  offensive.  Columns  and  pipes  fixed  to  houses  in 
suitable  places  are  used  as  outlet  ventilators.  These  cost 
from  £10  to  £50  each.  No  gas  traps  are  fixed  in  the  district ; 
they  were  tried,  but  considered  unnecessary.  On  sewers  of 
steep  gradients,  with  good  flows  of  sewage,  the  engineer  re- 
ports, air  has  more  often  been  fonnd  following  the  sewage 
than  travelling  upwards.  On  other  sewers  the  flow  of  air 
appears  to  depend  on  the  direction  of  the  wind,  relatively  to 
openings,  Ac,  and  is  Bometimes  one  way  and  at  other  times 
another. 

PETERBOROUGH. 

The  length  of  sewers  is  30  miles.  Sewer  ventilation  man- 
hole covers  are  placed  at  all  street  junctions  and  bends  in  the 
sewers.  In  long  straight  lengths  ventilators  are  placed  about 
100  yards  apart.  At  times,  especially  duringthe  early  autumn 
and  after  long  sjiells  of  dry  weather,  they  are  very  offensive, 
but  are  frequently  flushed  by  an  800.gallon  flushing  van  and 
other  means.  Shafts  of  various  diameters  are  now  being 
fixed  against  buildings,  trees,  &v.  They  cost  about  50s.  each, 
and  wherever  one  is  fixed  the  ventilator  or  manhole  from 
which  it  is  taken  is  partially  closed.  The  working  of  the 
ventilators  appears  to  be  eatisfactory.     There   are   no  gas 
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trapi  in  the  district,  bat  five  gas  oolnmns,  Bin.  in  diameter 
and  fitted  with  lantern,  are  nsed.  The  height  of  the  colamna, 
which  is  not  considered  to  be  enfficient.  is  that  of  the  ordinary 
lamps. 

SCTTON  (sPRBEy). 

There  are  20  miles  of  sewers  in  this  district.  Three  hun. 
dred  surface  ventilating'  manholo  covers  are  stated  to  bo 
fixed.  The  manholes  become  offensive  unless  the  sewor  air 
is  disinfected;  this  is  efticiontly  done  by  the  Reeves  system. 
VcntilatinK  columns  of  cast  iron,  costinK  £7,  are  fixed.  Cias 
tni:)3  are  also  in  use,  and  thoy  serve  to  localise  the  nuisance, 
which  is  inevitable  unless  othor  moans  aro  taken  to  oonnter- 
act  it.  Not  one  serious  complaint,  says  tho  onKinoer,  is  re- 
ceived dnrinp  the  year  in  ropnrd  to  tho  working  of  tho  Reeves 
system. 

WIMBIEDOM. 

In  tho  case  of  this  district  the  report  simply  states  that 
the  use  of  surface  ventilators  in  roads  built  on  has  been 
abandoned,  and  that  ventilating  posts  and  pipes  are  used 
instead. 

\V.\TF0BD. 

Xothinj^  is  said  in  re^jard  to  tho  length  of  sewers.  During 
the  heavy  weather  the  surface  ventilating  manhole  covers 
become  offensive.  Steel  shafts,  6  in.  in  diameter  and  stand- 
ing 2.5ft.  out  of  the  ground,  are  used  as  outlet  ventilators. 
The  prime  cost  of  these,  together  with  the  cost  of  fixing,  is 
£8  10s.  There  are  no  gas  traps  in  the  district.  The  engineer 
remarks  that  shafts  are  coming  into  general  use,  but  shonld, 
he  thinks,  be  out  of  the  range  of  bed-room  windows.  Tho 
use  of  road  surface  ventilators  is  being  discontinued. 

WALSALL. 

No  information  is  given  regarding  the  length  of  sewers  in 
this  district.  Surface  ventilators  are  found  to  act  as  inlets, 
but  sometimes  become  very  offensive.  Satisfactory  outlet 
ventilators  have  been  erected  against  very  high  buildings 
and  to  chimney  stacks  of  factories.  The  cost  varies  from 
£10  to  £30.     Gas  traps  are  not  used. 


CHELTENHAM  ELECTRIC  LIGHT. 

EXTENSIUN  OF  THF,  UNDERT.VKING. 

An  inquiry  was  held  on  the  11th  inst.  by  Lieut.-Coloncl 
Albert  C.  Smith,  R.E.,  one  of  the  Local  Government  Board 
inspectors,  respecting  an  application  of  the  Cheltenham  Town 
Council  for  sanction  to  the  raising  of  an  additional  loan  of 
£18,3S5  for  the  extension  of  the  electric  light  undertaking. 
Among  those  present  who  attended  as  representatives  of  tho 
corporation  were  the  deputy-mayor,  Alderman  Norman  ;  tho 
town  clerk,  Mr.  E.  T.  Brydges  ;  the  borough  surveyor,  Mr.  .T. 
Hall ;  and  the  borough  electrician,  Mr.  II.  Kilgour. 

The  town  clerk,  in  opening  the  inquiry,  stated  that  sanction 
had  already  been  obtained  for  loans  amounting  to  £47,405,  of 
which  sum  £41,137  had  been  spent,  while  the  unexpended 
balance  would  have  to  be  applied  to  the  specific  purposes  for 
which  the  loans  were  obtained.  The  deputy. mayor  also  stated 
that  the  first  completed  year  of  rnnning  the  electric  light 
station  ended  on  March  31sl,  the  revenue  for  the  twelve 
months  being  £1,760  from  private  customers,  £40  as  per  con- 
tract for  liithting  the  library,  and  £146  from  street  lighting, 
making  a  total  of  £1,946.  The  working  expenses  amounted 
to  £1,890,  and  therefore,  there,  was  a  favourable  balance  of 
£56.  For  the  present  year,  from  March,  1897,  till  March, 
189?,  assuming  that  the  proportionate  increase  upon  tho  whole 
year  was  not  larger  than  tho  increase  upon  the  June  quarter, 
the  receipts  would  be  £3,150  from  private  lighting,  £40  from 
contract,  and  £1,010  from  street  lighting,  or  a  total  of  £4,200. 
Assuming  the  receipts  to  be  £4,200,  and  the  expenses,  accord- 
ing to  their  estimate,  to  be  £2,500,  they  would  at  the  end  if 
the  year  have  a  balance  of  £1,700,  or,  after  paying  interest 
on  loans,  allowing  for  depreciation,  and  meeting  all  capital 
charges,  a  surplus  of  from  £300  to  £600. 

Continuing,  Alderman  Norman  said  that  there  was  at 
present  the  equivalent  of  12,002  eight  candle-power  lamps  con- 
nected for  supplying  195  private  customers,  and  there  were 
twenty-two  more  customers  awaiting  supply,  their  demand 
representing  1,363  eight  candle-power  lamps,  while  other 
applications  were  comin?  in.  He  added  that  tho  financial 
result  which  he  had  mentioned  was  being  secured  while  the 
corporation  was  supplying  the  light  to  sixty-three  public 
lamps  at  the  not  very  profitable  charge  of  1  Jd.  per  unit ;  but 
tho  average  per  unit  wouM  go  up,  as  a  large  number  of  such 
lamps  were  connected.  He  then  handed  in  a  detailed  state- 
ment of  the  new 

MAtHI.NERV  AND  BUILHING  WORKS, 
to  meet  the  cost  of  which  the  loan  asked  for  is  required. 
Frtmi  this  it  aiipeared  that  extensions  to  buildings  and  a  now 
chimney  stack  are  estinmled  at  £4,.300,  two  Babcock  boilers 
at  £1,450,  two  steam  alternators  at  £5,5S5,  extensions  to  con- 
densing plant,  feed  pumps,  &c.,  at  £J,650,  battery  of  accn- 
mulators  at  £800,  house  services  (meters,  cable,  joint  boxes, 
labour,  &c.)  £1,700,  extensions  to  suh-stations  £270,  to  mains 
£642,  and  to  street  lighting  £1,510,  transformers  for  stock 
£137,  and  contingenoies  £3-tl — total,  £18,385.  The  schedule 
for  the  street  lighting  extensions  showed  that  it  is  intended 
to  place  t  wenty -nine  arc  lamps  in  Lansdown-placo  and  Queen's- 
road,  from  the  Gordon  lamp  to  the  Midland  station,  at  a  cost 
of  £635  for  mains  and  servioes  and  £875  for  lamp  pillars. 


transformers  and  aro  lamps — total,  £1,510.  Farther  evidence 
having  bean  submitted  by  the  borongh  surveyor  and  borough 
electrician,  an  opportunity  was  given  for  objeoiion  to  tho 
application,  but  no  one  responding,  t  he  inquiry  closed.  Accom- 
panied by  the  deputy-mayor  and  Mr.  Kilgonr,  the  inspector 
sabseqnently  visited  the  station  and  made  a  earof al  inspection 
of  itg  arrangements  and  of  tho  work  in  progress, 


THE  LATE  SIR  HENRY  OOULTQN. 


None  would  hear  with  more  rcijret  than  municipal  en. 
ginecrs  of  tho  death,  on  tlio  l7tb  Inst.,  after  a  short  illness, 
of  Sir  Henry  Duulton,  tho  head  of  tho  well-known  firm  of 
Doulton  &  Co.,  I.ambeth,  London.  In  our  issue  of  tho  30th 
Jaly,  wo  might  mention,  in  addition  to  a  description  of  tho 
Lambeth  works,  was  given  a  sketch  of  tho  late  gentleman's 
interesting  and  eventful  life,  together  with  an  account  of  the 
rapid  rise  and  subsequent  progress  of  his  business.  This  will, 
at  tho  present  time,  be  especially  interesting  to  our  readers. 
Sir  Honry  Doulton  was,  as  was  staled  in  the  issue  spoken  of, 
the  son  of  Mr.  John  Doulton,  a  Lambeth  potter,  whose  busi- 
ness he  joined  on  leaving  University  College  School.  He  was 
born  in  1820.  His  first  great  success  was  in  tho  manafactare 
of  gla/.cd  pipes  for  sanitary  purposes,  but  he  is  said  to  have 
spent  all  the  profits  which  resulted  in  the  development  of  tho 
production  of  his  art  pottery,  to  which,  from  about  the  year 
1870,  he  gave  his  closest  attention.  It  is  related  that  he  told 
an  engineer  who  brought  him  an  idea  for  a  new  sanitary  pipo 
joint  that  it  could  be  made  in  iron,  wood  or  brass,  bat  not  in 
stoneware,  and  this  foolish  engineer,  not  knowing  the  practical 
character  of  the  man  who  had  given  this  advice,  took  his  joint 
to  another  pottery  maker,  who  make  it  for  him.  But  tho 
joints  never  could  be  made  to  fit,  which  was  a  sore  trial  to  that 
engineer  and  disastrous  to  his  pockets.  On  the  occasion  of 
the  recent  visit  of  municipal  engineers  to  the  firm's  works  at 
Lambeth,  besides  entertaining  the  visitors  to  luncheon.  Sir 
llenry  presented  each  with  a  handsome  jubilee  mug  and 
goblets  executed  in  tlie  famous  Doulton  ware.  He  waa  an 
active  magistrate,  and  took  a  prominent  part  in  many  good 
works,  especially  in  connection  with  the  helping  of  hospitaU 
and  other  public  institutions.  To  mnnioipal  engineers  hia 
name  was  a  household  word. 

The  funeral  took  place  on  Monday  at  Norwood  Cemetery, 
when  between  2,000  and  3,000  persons  were  present.  Sir 
.Vlexander  Binnie,  chief  engineer  to  the  London  County 
Council  and  president  of  the  Association  of  Municipal  and 
County  Engineers,  waa  represented  by  Mr.  C.  H.  Lowe,  one 
of  the  vice-presidents.  Mr.  Thomas  Cole,  secretary  of  the 
association,  officially  represented  that  body. 


A  REMARKABLE  HIGHWAY  OBSTRUCTION. 


In  our  issue  of  October  15tli  we  published  an  editorial  note 
with  reference  to  an  enormous  casting  which  for  weeks  ob. 
structed  part  of  the  main  road  at  Round  Oak,  Staffordshire. 
This  casting,  which  was  intended  for  use  at  the  Old  Level 
Ironworks,  Brierley  Hill,  as  a  steam-hammer  block,  only 
reached  the  vicinity  of  the  works  on  Sunday.  It  began  its 
journey  more  than  three  months  ago,  from  the  dismantled 
works  of  the  Sew  British  Iron  Company  at  Cradle  Heath. 
It  had  only  to  go  about  2  miles  as  the  crow  flies,  but  the 
adoption  of  a  circuitous  route  became  necessary.  While  it 
was  approiicliing  a  bridge  carrying  the  highway  over  the 
Great  Western  line  at  Round  Oak  the  company's  officer  in- 
terposed and  refused  to  allow  it  to  traverse  the  bridge.  Ita 
great  weight,  nearly  50  tons,  did  not,  they  said,  come  Duder 
the  clnssiMcation  of  ordinary  traffic  of  tho  district,  and  might 
lead  to  au  accident.  On  the  other  hand,  it  was  contended 
that,  though  of  exceptional  weight,  it  was  traffic  which  tho 
company  ought  to  provide  for  in  an  iron-making  district.  The 
casting,  after  being  stranded  for  weeks  on  the  road  side,  was 
at  last  drawn  alongside  a  private  railway  of  Lord  Dudley's, 
and  on  Friday  was  loaded  upon  a  special  machine  track  sent 
by  the  Great  Western  Railway  Company  for  tho  purpose. 
I  In  Sunday  it  was  taken  by  a  triangular  route  to  a  point  near 
its  final  resting  place.  As  the  truck  and  its  load  weighed 
70  tons,  tho  utmost  vigilance  was  exercised  in  passing  over 
points  and  bridges,  and  an  hour  and  three-quarters  was  oc- 
cupied in  the  71  miles  of  metals  traversed.  All  went  well  till 
almost  the  last  mometit,  when,  as  the  bogie  truck  was  slowly 
ronnding  a  sharp  carve,  a  rail  broke  and  the  front  pair  of 
wheels  of  the  truck  left  tho  metals.  This  contingency  had 
been  provided  for,  «!hI  powerful  appliances  were  used  to  raise 
the  truck  and  get  the  displaced  wheels  on  the  metals  again. 
This  was  done,  atid  it  was  decided  to  run  the  truck  and  ita 
load  into  a  siding,  and  there  transfer  it  to  a  carriage  on  which 
it  can  bo  drawu  by  a  pair  of  traction  engines  into  the  works 
where  it  is  required.  A  great  unmbcr  of  people  watched  the 
transit  and  arrival  of  the  casting. 


The  Typhoid  EpidemiOS.— Three  fresh  cases  of  typhoid 
were  reported  on  \\'ednesday  at  Maidstone,  increasing  the 
total  to  1 ,862.  Two  fresh  ctiscs  were  notified  at  Lynn  on 
Wednesday,  making  a  total  of  415. 
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The  Bacteriological  Treatment  of  Sewage. 

THE  SEPTIC  TAKK  SYSTEM  :  INQUIRY  AT  EXETER.- 1. 


A  Local  Government  Board  inquiry  was  opened  at  Exeter, 
ott  Ttiesday  morning,  by  Major-General  Crozier  and  Dr. 
Thomson,  with  regard  to  the  proposal  of  the  Exeter  Cor- 
poration to  borrow  £40,000  for  works  of  sewerage  and  sewage 
disposal.  Several  members  of  the  corporation  and  others  in- 
terested in  the  special  proposals,  or  in  the  septic  tank  sj'Stem 
generally,  were  present,  including  a  number  of  engineers  and 
surveyors  to  local  authorities,  .\mong  those  present  were  the 
following  :  F.  J.  Commin,  Exeter ;  S.  Churchward,  St.  Thomas  ; 
Conyers  Kirhy,  Newport;  J.  Siddals,  Tiverton  ;  J.  Hunt.  Dor- 
liiester;  T.  Caink,  AVorcester  ;  T.  Manin,  Kadstock;  E.  Couke, 
Abersychan  ;  T.  J.  llossflower,  Bristol  ;  !•'.  G.  Fairbank,  York  ; 
(_;.  Wilsou,  Kouthport ;  and  -J.  Morgan,  Pontardawe.  The 
corporation  were  represented  by  Mr.  G.  R.  Shorto,  the  towji 
.  clerk,  and  Mr.  Donald  Cameron,  the  city  surveyor,  and  the 
inventor  of  the  system  was  also  in  attendance. 

From  tiie  information  published  in  our  columns  from  time 
to  time  our  readers  are  familiar  with  most  that  is  to  be  said 
either  for  or  against  the  system.  We  recently  published, 
almost  in  full,  the  paper  read  by  Mr.  Cameron  at  the  Leeds 
congress  of  the  Sanitary  Institute.  Owing,  however,  to  the 
attention  which  has  of  late  been  given  to  the  bacteriological 
treatment  of  sewage,  many  looking  to  it  for  the  ultimate 
solution  of  the  problem,  and  owing  also  to  the  amount  of  dis- 
cussion to  which  it  has  given  rise,  especially  in  connection 
with  the  '*  septic  tank  "  system,  the  present  inquiry  is  one  of 
unusual  importance  to  engineers  and  to  local  authorities  in 
connection  with  the  future  of  sewage  disposal.  It  is  desirable, 
therefore,  that  we  should  give  the  proceedings  as  fully  as 
possible. 

Opening  St.\te-Ment. 
The  Town  Clerk,  in  his  opening  statement,  explained  that 
the  application  of  the  council  was  for  leave  to  borrow  £40,000 
for  sewage  works  and   disposal  of  sewage.      This  sum  was 
divided  into  three  headings.    In  the  first  place,  there  was  the 
cost  of  intercepting  sewers  and  things  of  that  kind,  including 
Bushing    tanks    in    connection    witli    the    present    sewers — 
£14,24:2  Is.  Sd.     The  second  item  was   for   dealing  with  the 
sewage  after  its  collection,  and  then  came  incidental  charges 
for  the  purcha.se  of  land.      The  ontfall  works  were  set  down 
at  £14,(540  ;  irrigation  works,  £600 ;   land,   £6,500;  and  con- 
tingencies,   £4,017.      The   city  of  Exeter  being  one  of   the 
earliest  drained  cities  in  the  kingdom,  in  the  original  plan 
followed  what  was  the  usual  custom,  and  simply  turned,  where 
they  could  do  so,  the  natural  watercourses  into  sewers,  and  of 
the  five  great  sewers  of  the  city  three  were  natural  watercourses, 
being  arched  over  so  as  to  turn  them   completely  into  sewers. 
These  original  water  courses  led  to  the  river.     The  iirst  thing 
to  be  done   now  was  to  take  the  sewage  out  of  these  water- 
courses and  restore  them  to  their  original  purjiose  of  merely 
receiving  surface  and  spring  water.     Tlie  sewage  would  be 
collected  by  means  of  intercepting  sewers,  and  then  by  a  main 
intercepting  sewer,  it  would  be  brought  to  one  point  to  the 
south  of    the  citj'  at  Belle   Isle  and  Eveleighs,  which   had 
an  area  of  close  on  9  acres.      When  the  sewage  was  brought 
to  this    point  it   wonld  be  dealt    with  by    what  was  called 
the   septic  system,  which  had   been  at  work  experimentally 
for  nearly  two  years.     The  city   council,  although  they  ad- 
mired the  simplicity  of  the  system,  decided  to  give  it  a  good 
trial  before  making  any  application.     The  experiment  was 
first  tried  with  one-third  of  the  sewage  of  St.  Leonard's,  and 
that  proved  so  satisfactory  that   at   the   end  of  six  months 
works  were  constructed  for  dealing  with   the  whole  of  the 
sewage  of  St.  Leonard's.     These  extended  works  were  first 
brought   into  use  in  the  middle   of  August,  1896,  and  from 
that  day   until   now,  rather  niore  than  fifteen   months,   the 
works  had  been  in  full  operation.     They  had  not  Ireen  inter- 
fered with  on   a  single  day,  and   the  whole  of  the   sewage  of 
tho  district  of  St.  Leonard's  had   been  dealt   with    Ijy  these 
works.     The  results  obtained  would   be   detailed   by  the  emi- 
nent scienliSc  witnesses  he  should   call   in  the  course  of  the 
inquiry.     The  leading  feature  of   the  se|)tic   system   was  that 
the  operations  of  nature  shotild  be  assisted,  and  in  no  respect 
retarded  or   \ioIated.     Tlie  se\\age   was  brought   into  a   tank, 
from  whic'h  light  and  air  were  excluded    as  far  as  possible, 
and    the  dimensions  of  the  (auks  were   such  as    to   contain 
rather    more  than  twenty-four  hours'  dry   weather  flow.     In 
tlie  tank  the  sewage  was  kept  qniescent,  being  received  and 
discharged  by  means  of  a  syphon.     The  amount  of  water  and 
sewage  in  the  tank  was  sufficient   to  ensure  almost  absolute 
.stillness,  the  rate  of  flow  being  too  small  to  produi'o  .any  cur- 
rent.    Tn  these  tanks  a  change  took  place.     .\11  solid  matters 
were  brought  into  solution,  and  a  vast  amount  of  (jurification 
was  brought  about.     The  sewage  was  then  passed  oxer  filters 
constructed    of   coke    breeze.       The    filters   were    arranged 
in    pairs,  so  that  a    tank   was    alxmt    six    hours    filling,  re- 
mained   full    about    fix    lioms.    and    was   then    discharged 
and  remaiiiefi  at   rest  about   six  hours    before  it    .vas  again 
brought  into  action.     By  this  means  proper  aeration  of  the 
-  filter  was  absolutely  assured  before  the  filter  was  .'igain  used. 
The  puritJcAtioff  by  the  sy-stem  proposed,   said   Mr.  Shorto, 
•'.  was  more  complete  than  any  other  known  system.      That 
which  entered  afi  sewage  was   diet^harged    from  the  fiUers 


almost'colourless — in  fact,  as  a  rule,  colourless,  free  from  any 
deleterious  matter,  and  fit  to  be  discharged  into  a  running 
stream.  And  there  was  also  this  important  point,  that  any 
further  change  which  took  place  would  still  be  in  the  direc- 
tion of  purification.  Samples  kept  iu  a  bottle  for  months 
gave  no  further  decomposition  or  smell,  and  the  sewage  after 
treatment  coidd  occasion  no  nuisance  whatever,  even  if  dis- 
charged over  land.  Although  the  council  could  have  dis- 
charged the  filtrate  into  a  stream  without  any  injuiy  to  the 
stream,  yet  they  remembered  that  the  Local  Government 
Board  some  time  ago  made  it  known  that  they  would  require 
treatment  on  land  as  an  essential  part  of  any  scheme.  The 
council  had  therefore  provided  20  acres  of  land,  and  the 
scheme  provided  for  taking  t)ie  filtrate  on  to  this  land  and 
applying  it  to  tlie  surface  of  the  land  by  irrigation.  Over  16 
acres  of  this  laud  was  a  natural  filter-bed,  constructed  of 
coarse  gravel,  from  whence  the  filtered  water  would  flow  off 
into  the  river  at  a  place  where  the  river  became  tidal.  This 
system  provided  an  assurance  of  the  prevention  of  any  chance 
nuisance.  As  the  inspector  would  hear  from  tlie  scientific  wit- 
nesses, no  objection  could  be  raised  from  a  scientific  point  of 
view,  and  really  there  coidd  be  no  reasonable  fear  of  nuisance 
or  injury  to  health  if  the  discharge  were  made  direct  into  the 
river,  without  the  land  treatment.  Another  feattire  was  that 
there  was  the  absolute  inoffensiveness  of  the  process  of  treat- 
ment. The  council  have  .had  these  w>orks  going  on  for  two 
j-ears ;  it  was  close  to  "a  public  path,  where  many  persons 
passed  at  all  hours  of  the  day  and  night,  and  not  one  single 
complaint  had  reached  the  council  of  even  an  offensive  smell 
proceeding  from  the  works.  That  was  borne  out  by  the 
testimony  of  those  who  had  visited  the  works  from  time  to 
time.  A  great  point,  also,  was  that  the  works  were  automatic 
in  their  action  and  conld  be  left  to  themselves,  and  thus  re- 
quiring no  constant  expense.  The  septic  system,  submitted 
the  town  clerk  in  conclusion,  was  sure  in  operation  and  effi- 
cient results. 

ENGINEERING    EVIDENCE. 

Mr.  DoNAi.i)  CAMERON,  city  surveyor,  produced  tlie  plans, 
details  and  sections  of  his  scheme,  and  gave  evidence  in  ac- 
cordance with  the  above  description  of  the  works.  The  sewers 
running  full  power  would  carry  6j  times  the  ordinary  dry 
weather  flow,  and  with  a  prospective  increase  of  population 
of  tlie  city  (which  was  already  very  closely  built  upon),  37,000 
to  47,000,  the  main  sewer  would  be  equal  to  the  discharge  of 
more  than  five  times  the  dry  weather  flow  of  the  augmented 
population  of  the  district. 

Owing  to  pressure  on  our  space  on  account  of  the  Sunder- 
land meeting,  we  liave  been  compelled  to  hold  over  the 
remainder  of  thi%  repoit. 


THE  INSTITUTION  OF  ELECTRICAL  ENGINEERS. 


ANNUAL  DINNER. 
The  members  of  the  Institution  of  Electrical  Engineers 
met  at  dinner  on  Wednesday  evening,  in  the  Hotel  Cecil.  Sir 
H.  Mance,  the  president,  occupied  the  chair,  heading  for  the 
occasion  a  company  of  about  200  representatives  associated 
with  theoretical  and  applied  science. — Dr.  Collins,  chairman 
of  the  London  County  Council,  in  replying  to  the  toast  of 
"  The  Guests,"  said,  in  the  couse  of  a  short  speech,  that  the 
council  had  sanctioned  loans  of  £500,000  to  local  anthorities 
fin-  electric  lighting,  and  so  far  from  viewing  with  jealousy 
the  action  of  local  bodies  they  viewed  with  cordiality  the 
awakening  of  enterprise,  whether  by  vestries  or  district 
boards,  or  by  municipal  bodies  under  other  names.  The 
council  ivere  considering  tlie  propriety  of  lighting  the  Victoria- 
embankment  with  electricity.  They  would  have  further  to 
consider  the  question  of  the  revolution  of  tramways  by  elec- 
tric traction. — Sir  Coiirleuay  Boyle,  in  proposing  "The 
Institution  of  Electrical  Engineers,"  said  that  the  Board  of 
Trade  had  already  granted  256  provisional  orders  for  electric 
lighting,  and  nearly  200  were  in  practical  work.  Munioipali- 
ties  had  found  out  that  tlie  provision  of  electricity  for  light- 
ing was  not  only  beneficial  but  profitable.  He  wished  it  was 
in  his  power  to  say  the  same  of  electric  traction.  We,  in 
England,  were  a  cautious  people.  We  had  only  1X3  miles 
of  electric  tramway  or  traction  open.  There  was,  therefore, 
work  to  be  done  in  electric  traction.  All  ought  to  join  in 
removing  obstacles  in  the  way  of  the  development  of  that 
whicli  might  be  useful  to  the  public. 


Auctioneers'  Institute. —  The  members  of  the  Auctioneers' 
lustitutu  will  hold  their  second  meeting  of  tho  session  iu  the 
lecture  hall  of  the  Institute,  57  and  58  Chancery-lane,  London, 
W.C.,  on  Tuesday,  when  a  paper  will  be  read  by  Mr.  Hem-y 
Bushcll,  !■..-•. I., on  'The  Practical  Application  of  the  Principles 
and  Law  of  Dilapidatio'ns."  The  chair  will  be  taken  by  the 
president,  Mr,  .Taraet  F.  Field,  at  7.45. 
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Some  Annual  Municipal  Engineering  Records. 

WORCESTERSHIRE  :  TORONTO. 


In  his  report  (or  tlio  year  euJed  Mnrcli  iil,  1S'j7,  Jlr.  J.  II. 
Garrett,  county  road  surveyor  of  Worcettersliire,  states 
that  the  wear  and  tear  upon  the  roads  was  exceptionally 
severe  during  tbo  winter,  as,  owing  to  iho  wet  and  change- 
able weather  which  prevailed  for  a  period  of  six  months,  the 
roads  were  generally  in  a  wet  and  rotten  condition,  and  the 
cost  of  cleansing  tiiuni  was  unusually  heavy.  The  cost  of 
maintaining  the  different  roads  varies,  chielly  in  proportion 
to  the  traffic,  from  £1  os.  lo  Jtf"!  per  mile,  wliile  tlie  average 
cost  i>or  mill'  for  the  whole  county  is  iI51  r»s.  (id.  The  amount 
expended  in  kerliing.  chnnnelliug,  paving  and  currying  out 
other  im]provoraonts  during  the  year  amounted  to  a  little  over 
£1,.')10,  and  the  total  expenditure  on  nuiin  roads  and  county 
bridges  was  £32,052.  Tliis  sum  includes  oBiccrfs'  .s.alaries  and 
travelling  expenses.  The  payments  for  management  an<l 
supervision  of  the  whole  of  the  works  above  referred  to,  in- 
cluding travelling  exi)enses,  amounted  to  slightlj'  less  than 
45  per  cent,  on  the  e.\|)enditure.  The  nmlerials  purchased 
for  repairing  the  roads  maintained  directly  by  the  council 
were  as  follows:  Clee  Mill  Dhu  stone,  7,071  tons;  Kowley 
Regis  stone,  17,072  tons;  Hartshill  stone,  Jt'c,  339  tone; 
pebbles  and  gravel,  5,557  tons;  local  quarry  stone,  3,021 
tons  ;  cinder  and  slag,  334  tons  ;  and  gravel  for  footways, 
2,653  tons. 

The  total  mileage  of  the  connty  main  roads  is  :  Maintained 
by  urban  authorities,  42  miles  ;  maintained  directly  by  the 
county  council,  468  miles;  and  maintained  by  the  local  rural 
authorities,  abont  li  miles.  The  council,  having  decided  to 
adopt  the  use  of  steant  rollers  generally  throughont  the 
coanty  in  repairing  the  main  roads,  three  new  12-ton  rollers, 
with  Morrison's  scarifiers  attached,  togetlier  with  the  neces- 
sary ^vater  carts  and  sleeping  vauK,  have  been  purchased. 
The  actual  expenditure  incurred  on  the  roads  maintained  by 
the  council  is  herewith  given  :  Manual  labour,  £fi,.'jGO ;  team 
labour,  £3^478;  material.-i,  £12,351;  tradesmen's  bills  and 
general  expenses,  £908;  improvements  ^nd  .contingencies, 
£1,398;  steam  rolliHg,  £360;  county  bridges,  £109;  on  roads 
repaired  by  urban  authorities,  £4,356 ;  on  footways  repaired 
by  tuban  authorities,  £590 ;  and  on  roads  repaired  by  local 
rural  authorities,  £43.  Owing  to  the  advance  in  price  of 
Rowley  stone  (he  purchase  of  steam  rollers  and  the  necessary 
plant,  together  with  the  extra  cost  of  kerbing,  channelling 
and  paving,  and  other  catises,  the  estimate  for  the  present 
year  was  considerably  in  excess  of  that  of  last  year.  The 
claim  of  the  Malvern  Urban  District  Council  in  respect  of 
1896  not  having  been  settled  during  the  past  year,  it  h.as  had 
to  be  provided  for  in  the  current  year's  estimate. 
*  »  « 

From  the  annual  report  of  the  city  engineer  of  Toronto  for 
1896  it  appears  that  this  city,  the  capital  of  the  Province  of 
Ontario,  and  in  intelligence  and  education  the  foremost  city 
in  the  Dominion,  has  an  area  of  10,391  acres  and  a  population 
of  220,000.  There  are  25740  miles  of  streets,  of  which  177-9 
miles  are  paved  ;  82^  miles  of  lanes;  228'52  miles  of  sowers; 
249-627  miles  of  water  mains;  and  7,000,000,000  gallonsof  water 
are  supplied  annually.  Also,  tho  city  has  225  miles  of  gas 
mains,  120  miles  of  underground  electric  conduit,  4,288  miles 
of  overhead  electric  wire,  80  miles  of  steam  railway  track,  and 
85-28  miles  of  street  railway  track.  The  estimated  value  of 
property  owned  by  the  city  is  over  S8, 400,000,  and  the  total 
assessment  of  property  in  tlie  city  is  .'?192,995,522.  The  official 
staff  of  the  department  consists  of  the  city  engineer,  who  also 
has  charge  of  the  waterworks,  and  a  staff  of  fourteen  chief 
assistants,  each  at  the  head  of  a  separate  section  of  the  de- 
jiartment's  work.  Two  important  structures  in  progress 
during  the  year  were  the  York-street  and  John-street  bridges, 
both  for  the  purpose  of  providing  highways  across  railway 
tracks  at  the  streets  named.  The  York-street  bridge  is  a 
steel  deck  bridge  with  masonry  fonndatiima.  Tlio  total  length  is 
1,193  ft.,  consisting  of  thirty-three  spans  of  width  varying  from 
13  ft.  2-in.to70-ft.  The  width  of  roadway  is  37  ft.  6  in.,  with  two 
7-ft.  6-in.  sidewalks.  The  sidewalks  are  of  2-in.  tammack 
planks,  .and  the  roadway  is  formed  of  8-in.  by  4-in.  by  4  J -in. 
rectangular  pine  blocks  laid  on  4-in.  plunks  creosoted.  The 
.lohn-street  bridge  is  a  steel  through  brirlge  738  ft.  in  length, 
with  six  spans  of  from  100ft.  tol50ft.  The  roadway  is  30ft. 
wide,  with  two  6-ft.  ti-in.  sidewalks. 

The  257  miles  of  streets  of  tlie  city  (with  the  exception  of 
.about  30  per  ceut.  which  are  nnpa veil)  are  formed  with  the 
following  materials,  those  most  exiensiTcly  nsed  being  men- 
tioned first:  Cediir  block,  macadam,  asphulte,  cedar  block 
with  asphallo  between  tracks,  cedar  block  with  brick  between 
tracks,  brick  or  concrete,  stone  and  scoriie,  macadam  with 
stone  setts  between  tracks,  wood  on  concrete.  In  connection 
with  asphalte  p.avements,  concrete  gutters  14  in.  wide  and  of 
same  depth  as  pavement  were  laid  next  to  the  cnrb,  as  the 
gutter  seems  to  be  one  of  the  lirst  places  where  an  a.sphalte 
pavement  requires  repairing,  althungh  there  is  obviously  very 
little  wear  on  it  caused  by  vehicular  traffic,  the  damage  being 
almost  entirely  due  to  water  lying  there  and  disintegrating  the 
asphalte.  The  demand  for  cedar  block  pavements  is  continu- 
ally decreasing,  and  a  great  many  of  the  ceder  block  road- 
ways in  iho  city  are  in  a  deplorably  dangetous  condiUoa. 
After  giving  a  list  of  gome  2S0  cedar  hlock  pavement  irrsetii, 


I  the  deputy  city  engineer  observes  that  nearly  all  the  pave- 
I  mentB  in  the  above  list  are  badly  out  of  repair,  and  on  some 
I  of  them  it  is  dangerone  to  drive  a  horse  faster  thnn  a  walk; 
Brick  pavements  arc  increasing  in  popularity  with  tTie 
Toronto  pnblic.  The  bricks  are  laid  on  i  in.  of  concrete,  with 
1  ill.  of  sand  for  a  cushion,  and  jointed  either  with  I'onland 
cement  grotit  or  paving  pitch,  'fhe  mode  of  lesiingthc  bricks 
was  as  follows  :  Sanijilea  of  each  wiri'  subjected  to  abrasion 
and  absorption  tests  before  being  accepted.  Kiir  (he  abrasion 
test  tlireo  bricks  wore  placed  in  h  cast-iron  cylinder  2  ft.  in 
diameter  by  3  ft.  in  longtii.  logclher  with  iibout  MO  lb  of 
scrap  iron  varying  in  weight  from  11  lb.  to  Kiw, ,  the  weight 
of  the  average  piece  being  abmit  310.  The  rattler  whs  tlien 
given  2,(XHl  revolutions  at  the  rate  of  twenty-nine  revolutions 
per  minute,  alter  wliicli  the  bricks  were  taken  out  and 
weighed,  and  then  given  another  2,0(XI  ri-volntioiis  and  again 
weighed;  if  their  loss  was  greater  than  8  per  cent,  of  thei 
own  weight  after  2,(XX)  and  13  per  cent,  after  4.(»0t»  rt>volu" 
tions  the  bricks  were  rejected,  of  which  those  tested  were  a 
sample.  This  test  has  not  been  altogether  satisfHctory.  nwiog 
to  the  pieces  of  iron  becoming  very  niucli  worn  and  the  diffi- 
culty of  determining  exactly  what  the  rattler  contained.  In 
order  to  get  complete  knowledge  of  its  contents,  iron  cubes 
were  cast  (with  the  corners  rounded  to  Jin.  radius),  weigh- 
ing 8  lb.,  4  lb.  and  211).  These  were  to  replace  tho  scrap  iron 
of  former  test :  but  it  was  fonnd  necessary  to  discontinue  the 
use  of  the  8  lb.  and  4  lb.  cuVes,  as  they  were  too  severe  on  the 
bricks.  The  abrasion  test  now  in  use  is  to  put  three  of  the 
sample  bricks  submitted  by  the  contractor  into  the  previously* 
mentioned  rattler,  together  with  KXi  2-lb.  round-edged  cast- 
iron  cubes,  and  give  them  3,000  revolutions  at  the  rata  of 
twenty-tive  revolutions  per  minute,  their  weight  being  taken 
at  each  1,.500.  Those  wliicli  lost  more  than  8  per  cent,  of 
their  weight  during  I  ,"0U  revolutions  or  12  per  cent,  during 
3.0(X)were_  rejected.  Thv  absorption  test,  which  foruiprly 
took  three  days,  has  now  been  reduced  to  aia  hours,  by  taking 
a  small  piece  weighing  from  HO  to  120  grammes  from  tho  in- 
terior of  one  of  the  sample  bricks  submitted  for  test.  This 
piece  is  first  thoroughly  dried  by  artificial  heat,  weighed,  im- 
mersed in  water  for  six  hours,  and  then  dried  with  a  cloth 
and  again  weighed,  2  jier  cent,  being  the  maximum  increase 
allowed. 

In  regard  to  works  of  sewerage  in  Toronto  during  1896, 
only  600  ft.  of  9-in.  and  260  ft.  of  12-in.  sewer  -were  constructed. 
The  work  of  the  department  has  been  chiefly  that  of  repairs 
and  cleansing,  the  building  of  manholes  and  gullies  some 
107  new  manholes  .and  295  gidlies  having  been  built,  together 
with  five  (lii.iihing  tanks  and  one  ventilator.  The  milea"-e  of 
sewers  MiLxlied  and  cleansed  was  123'6,  at  a  cost  of  .*22.36 
per  mile.  I'nder  the  head  of  scavenging  some  difficulty  has 
been  experienced,  as  in  England,  in  stopping  the  practice  of 
householders  in  the  poorer  di.stricts  of  throwing  mbbish  and 
garbage  into  the  streets,  and  it  has  been  found  necessary  to 
take  a  few  persons  into  court.  The  purloining  of  dust  b;irrels, 
boxes,  &c.,  by  mischevous  boys,  pedlars  and  others,  has  also 
been  among  the  anxieties  of  the  town  authorities,  but  is  now 
somewhat  ameliorated  bj-  the  aid  of  the  police.  The  town 
garbage  w;is  consumed  at  the  crematories,  together  with  44S 
dead  cats  and  397  dogs.  A  very  reasimablc  grievance  of  tlie 
"street  commissioner"  iu  connection  with  "snow  removal" 
is  that  a  tnenty-lour  hours'  wait  has  to  be  observed  after  a 
fall  before  commenoing  to  remove  the  snow.  If  the  doluv 
were  reduced  to  nine  hours,  and  if  tho  liest  labour  could  be 
employed  instead  of"  casuals,"  the  commissioner  is  of  opinion 
that  the  expense  of  the  work  could  be  reduced  fully  one-half. 
1  n  order  to  ascertain  some  cause  for  the  very  largo  per 
ca}>itu  consumption  (about  UiO  gallons  per  head  per  day)  in 
connection  with  the  ilistribiitiim  of  water,  records  were  kept 
of  tho  hiiurly  pumping  at  tlie  main  pumping  st:ition  for  each 
twenty-four  hours  between  the  3rd  and  14ih  of  October  in- 
clusive, during  which  time  the  reservoir  was  empty.  From 
tho  results,  which  are  shown  grn)>hically  upon  a  diagram,  it 
appears  that  between  the  liours  of  1  a.m.  and  4  ji.in.  an 
average  of  oOO.tKX)  gallons  of  water  were  being  pum|>ed  per 
hour,  or  at  the  rate  of  12.(KKVH.iO  gallons  per  twenty-four 
hours,  after  deducting  Itl  per  cent,  for  slip.  It  is  probable 
that  not  moic  than,  if  as  uiucli  as,  ItXI.OOO  gallons  per  hour  was 
legitimately  used  during  t  hat  period,  llic  remaining  40(l,(X>l 
gallons  (ler  hour  probably  going  10  waste,  wliieli  is  at  the 
rate  of  '.),(ioti,00O  gnlloiiii  per  day  of  iweniy-foiir  Imnrs,  or 
fully  .'iO  per  cent,  of  water  puiii|ied.  it  would  :ippear  from 
this  that  a  very  large  annual  saving  in  e.v|M)Uso  mii^ht  be 
eiVecied  if  some  systematii*  and  persislenl  effort  were  made 
to  remedy  this. 

The  report  of  tho  city  engineer  is  illustrated  with  some 
excellent  photographs  of  the  .Tolm-stroct  and  York-slroct 
bridges,  of  the  new  city  hydraulic  dredge,  and  several  dia- 
grams showing  results  of  tests  of  various  bmnds  of  Canadian 
cements,  also  drawings  of  a  6-fi.  steel  conduit  2,8 k' ft,  in 
length,  constrncted  in  coimection  with  the  waterworks  from 
Lake  Shore  crib  to  Bell  Buoy  crib.  The  report  is  one  from 
which  English  municipal  engineers  miifbt  derive  luany  useftjl 
hints  and  informat  ion  iu  reg«><i  to  colonial  prtctice.  In  tnsnT 
renpocra  the  dvicument  is  «  mAdcton*  pf  itf  Vind. 
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Points  of  Professional  Praotice. 


CORRESPONDENCE. 


The  Cfeat  City  Firet— Messrs.  Merryweather  &  Sons, 
Limited,  Greenwich,  write  :  The  leeson  of  the  great  6re  in 
London  on  the  19th  inst.  is  this — that  the  proprietors  of 
large  bnildinge,  suoh  as  warehouses  and  factories,  especially 
those  situated  in  crowded  thoroughfares,  should  provide 
their  own  fire  appliances.  This  fire  broke  out  in  the  middle 
of  the  day,  when  the  members  of  the  staff  were,  as  a  rule,  in 
attendance  at  the  various  warehouses;  and,  doubtless,  had  the 
necessary  fire-estingnishing  appliances  been  available  at  the 
establishment  in  which  the  outbreak  occurred,  it  would  have 
been  extinguished  at  once,  and  nothing  whatever  would  have 
been  heard  of  it  except  an  incidental  reference  in  the  Fire 
Brigade  report.  This,  however,  could  not  be  done,  and  the 
enormous  traffic  in  the  narrow  streets  made  a  rapid  attendance 
of  the  public  fire  brigade  a  matter  of  absolute  impossibility. 
A  fire  in  the  middle  of  the  night  is  apparently  less  dangerous 
than  one  in  the  middle  of  the  day  at  this  part  of  London. 
The  public  fire  brigade  has  a  right  to  expect  that  the  owners 
and  occupiers  of  largo  business  premises  will  assist  it  to  the 
extent  of  providing  suoh  simple  apparatus  as  will  be  sufficient 
to  cope  with  a  fire  discovered  in  its  early  stages. 


•'^' 


QUERiES  AND  REPLIES, 

Slieiches  accompanying  Queries  should  le  made  aeparafe  on  white  paper 
ifi  plain  hlack-ink  Uvea.    Lettering  orjigureg  should  be  bold  andplai7K 

116.  Water  Supply :  Formulffi  for  Aecertalning:  required 
Diameter  of  Mains:   How  to  Obtain  5th  Roots.— "Hex" 

writes :  (1)  "What  diameter  of  pipe  is  required  to  give  200 
gallons  per  minute  from  a  reservoir  with  length  of  main 
3,000  yards,  head  of  water  50  ft.  from  the  top  water  line  in 
reservoir  to  discharging  point,  depth  of  water  in  reservoir 
12  ft.     The  formula  is 

How  is  it  worked  out  without  the  use  of  logarithms  ?  (2) 
Are  there  tables  to  facilitate  the  working  of  the  5th  root  ? 

(1)  The  formula  as  given  by  our  correspondent  may  be 
conveniently  worked  out  without  the  aid  of   logarithms. 
Thus  d  =  diameter  of  pipe  in  inches, 
G  =  gallons  per  minute, 
L  =  length  of  main  in  yards, 
H  =  head  of  water  in  feet. 
It  is  required  by  the  querist  to  know  what  diameter  of  pipe 
is  required  to  give  200  gallons  per  minute  from  a  reservoir 
with  length  of  main   3,000  yards,  the  head  of  water  being 
50  ft.  from  top  water  level  in  reservoir.     Therefore 
d  =  diameter  of  pipe  to  be  ascertained, 
G  =  200  (gallons  per  minute), 
L  =  3,000  (yards  length  of  main), 
H  =  50  (feet  head  of  water). 
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200^  X  3,000 


50 


120,000,000 


50 


^3, 


3, 


<i  =  ^  y 2,400,000  -r  3, 

d=  18'9-3, 

d  =  6-3  in., 
which  is  the  diameter  of  pipe  required  to  discharge  200 
gallons  per  minute  under  the  conditions  named,  pro- 
viding the  main  is  properly  laid  and  does  not  at  any 
point  rise  more  than  15  ft.  above  the  hydraulic  grade  line. 
(2)  Tables  of  5th  roots  and  powers  will  be  foimd  in  Traut- 
wine's  "  Civil  Engineers'  Pocket-Book,"  price  21s.,  E.  & 
F.  N.  Spon.  Whore  tables  are  not  readily  procurable  the 
5th  root  may  be  found  approximately  by  trial  and  error  by 
involution,  or  multiplying  an  assumed  number  to  the  fifth 
power  by  multiplying  it  by  itself  four  times.  Thus  in 
the  example  above  given  we  had  to  obtain  the  5th  root  of 
2,400,000.  A  trial  is  first  made  with  the  number  20  by 
multiplying  it  four  times,  when  we  find  the  product  is 
3,200,000,  which  is  too  much.  A  smaller  number  must  be 
next  tried  until  closer  approximation  is  made,  when  it  will 
be  found  that  180  is  tlio  5th  root  which  closely  approxi- 
mates to  2,400,000. 

117.  Water  Supply  :  Method  of  Utilising:  Low-Level  and 
HIgh-Level  Service  Reservoirs.— "  Sub^ril)l.r  "  writes :  in 

Uiying  a  new  4-in.  waier  main  3,n00  yarils  lon^  from  a  teivice 
tank  at  an  altitude  of  440  ft.  we  pass— at  fcirm- 2,400  yards 
from  the  said  tank — a  point  where  now  exists  a  2-in.  main 
supplied  from  a  small  tank  close  by,  at  an  altitude  of  203  ft. 
The  larger  main  is  to  replace  the  smaller  one,  but  we  want  to 
retain  as  an  auxiliary  supply  the  small  tank  by  connecting  it 
to  the  new  main.  Some  arrangements  will  be  necessary  to 
balance  the  varying  pressures  from  the  two  altitudes.  Can 
you  tell  me  the  best  and  most  economical  moans  of  doing  this  ? 


The  supply  from  the  larger  tank  will  be  sufficient  for  present 
purposes,  but  it  may  be  useful  to  have  the  secondary  supply 
in  reserve.  The  latter  is  insufficient  as  a  separate  service  to 
any  portion  of  the  new  main. 

It  will  not  be  practicable  to  utilise  the  water  from  the 
two  tanks  simultaneously  if  the  mains  therefrom  are 
connected.  It  valves  are  placed  on  each  of  the  mains 
immediately  above  their  point  of  junction  the  supply  from 
either  of  the  tanks  may  be  used  for  a  certain  period 
daily  or  weekly,  accordingly  as  one  or  the  other  main  is 
closed  or  opened.  We  should,  however,  advise  that  the 
low-level  tank  be  used  as  a  distinct  service  to  a  portion  of 
the  district,  and  that  there  be  a  low-level  and  a  high-level 
service  district  if  practicable.  We  have  assumed  in  our 
reply  that  the  district  of  our  correspondent  is  a  small  one, 
and  that  there  is  no  resident  attendant  in  charge  of  the 
reservoirs.  In  the  latter  ease  the  supplies  might  be  con. 
trolled  by  a  screw-down  valve  at  the  upper  reservoir,  and 
by  a  reflex  valve  fixed  at  the  the  2-in.  main  from  the  lower 
reservoir,  so  that  when  the  higher  service  is  closed  the 
supply  from  the  lower  reservoir  will  be  furnished  auto, 
matically.  

THE  SANITARY  INSTITUTE. 

NEWCAaTLE-UPON-TYNE  EXAMINATIONS. 
At  an  examination,  held  at  Newcastle-upon-Tyne  on 
November  12th  and  13th,  two  candidates  presented  them- 
seh'es  for  examination  in  Practical  Sanitary  Science.  The 
following  were  the  questions  set  for  answer  in  writing  ;  1, 
Explain  the  hygenic  importance  of  a  knowledge  of  the  chemical 
and  physical  conditions  of  the  soil.  How  do  soils  vary  in 
composition  physically  and  .chemically,  and  what  are  the 
factors  which  govern  these  varieties  in  composition  ?  2, 
What  ia  meant  by  "natural"  ventilation?  Describe  the 
"  plenum  "  system.  3,  What  is  the  composition  of  ordinary 
gas  as  used  in  lighting  rooms  ?  What  is  the  nature  and  what 
are  the  amounts  of  the  impurities  which  it  yields  to  the 
atmosphere  during  combustion  ?  Ap])ly  these  facts  to  the 
requirements  of  ventilating  dwelling-rooms  lighted  by  coal 
gas,  .and  state  what  provision  should  be  made  for  dealing  with 
them.  4,  Describe  the  biological  action  of  sand  filtration  on 
a  large  scale.  5,  Why  are  cellars  undesirable  as  living-rooms  ? 
How  can  they  be  kept  dry  ?  Illustrate  reply  by  sketches.  6, 
For  what  purpose  are  the  following  timbers  used  in  build- 
ing ? — red  or  yellow  deal,  memel  fir,  English  oak,  wainscot, 
pine,  teak,  mahogany  and  pitch  pine.  7,  Give  an  exact 
specification,  for  the  soil  pipe  of  a  three-storied  house  having 
a  water-closet  on  each  floor,  including  the  junctions  with  the 
c'loset  and  with  the  drain.  8,  Explain  the  construction  of  a 
standard  mercurial  barometer,  the  method  of  reading  it,  and 
how  corrections  of  the  readings  are  made.  If  a  barometer,  on 
being  taken  900ft.  up  a  hill,  falls  from  31  in.  to  30 in.,  show- 
by  calculation  how  much  higher  it  must  be  taken  to  fall  to 
29  in.,  the  temperature  being  uniform  throughout  the  obser- 
vations. 

On  the  same  days  an  examination  was  also  held  for  in- 
spector of  nuisances.  Twenty-six  candidates  presented  them- 
selves, and  of  these  nine  were  granted  certificates.  The 
following  were  the  questions  set  foranswer  in  writing:  1,  Enu- 
merate and  describe  the  conditions  that  would  justify  you  in 
reporting  to  your  medical  officer  of  health  that  you  considered 
a  house  either  (a)  temporarily  or  (h)  permanently  unfit  for 
human  habitation.  2,  What  are  the  principal  objections  to 
private  slaughter-houses  ?  Give  a  brief  code  of  regulations 
for  their  control.  3,  What  directions  would  you  give  as  to 
cleanliness  and  disinfection  on  visiting  a  house  in  which  was 
a  patient  with  Asiatic  cholera?  4,  What  are  the  provisions 
of  the  Rivers  Pollution  Prevention  Acts,  1876  and  1893,  as  to 
drainage  into  streams  from  manufactories  and  mines  ?  What 
powers  and  duties  have  sanitary  authorities  under  these  Acts 
as  to  factories  draining  into  sewers  ?  5,  The  water  supply  to 
a  detached  house  is  to  be  derived  from  a  well  in  pervious 
ground.  Describe  how  it  should  be  constructed  to  prevent 
surface  pollution  affecting  the  water.  Make  a  sketch  to 
illustrate  the  answer.  6,  How  many  buckets  full  of  water, 
each  containing  2i  gallons,  would  be  required  to  fill  a  6-in. 
drain  30  ft.  in  length.  7,  Describe  in  detail  how  the  jointing 
and  fisir.g  of  lead  soil  pipes  should  be  done,  and  also  the  way 
to  join  lead  pipes  with  iron  and  with  stoneware.  8,  Describe 
the  relative  advantages  and  disadvantages  of  heating  by  hot 
water  at  low  pressure  and  by  open  fin's. 


New   Flood  Channel  at  Teddington.— The   new   fiood 

channel  which  the  Thames  Conservators  have  constructed 
through  the  lock  island  at  Teddington,  between  the  lock  and 
the  weir,  was  formally  opened  by  Sir  Frederick  Dixon-Hart- 
land,  JI.P.,  on  Monday  afternoon.  The  channel  is  SO  ft.  in 
width,  and  the  sill  is  (3  ft.  6  in.  below  the  highest  flood-water 
mark  of  recent  years,  so  that  in  the  event  of  any  abnormal 
rise  in  the  river  above  the  weir  the  water  will  pass  away 
much  more  quickly  than  heretofore,  and  the  flooding  of  the 
banks  will  be  proportionately  abated. 
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AND  COUNTY   ENGINEER. 
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Law  Notes. 


Edited  by  J.  B.  REiGXlER  COXDER,  11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


rhe  Editor  will  bo  ploaied  to  answer  any  quettians  affecting 
the  practioa  of  engineen  and  eurveyon  to  local  authoritiai. 
Queries  {which  should  bo  written  Ifgibly  on  foolacap  paper,  one 
aide  only)  ahould  he  addressed  to  "  The  I,aw Editor," at  the  Offices 
of  The  Subvevor.  Where  possible,  copies  of  local  Acts  or  doca- 


Waterworks  :  Constant  Supply  :   Waterworks  Cladses 
Act,  1847,  sec.  35  :  Livkrpooi.  Waterworks  Act,  1862,.  sec. 
26  ;  Liverpool  Waterwohkh  Act,  1866,  sec.  32.— Tlie  case 
of  Liverpool  Corporation  v.  Brady  raised  a  point   of  const  ruc- 
tion under  the  above  sections,  involving  the  quottion  of  the 
liability    of    the  corporation     to  furnisli  fa  constant  supply 
to  the   respondent's  house,  at  present  within  their  district 
(Court  of  Appeal,  1st  Novembor).      The  section  of  the  1847 
Act  imposes  on  the  undertakers   tlie  obligation  to  lay  on   a 
constant  supply  at   a   pressure    sufficient    to  reach  the   top 
storey  of  the  highest  house  in  their  district,  if  required  to  do 
so  by  a  certain   proportion   of  owners.      The  section   of  the 
1662  Act  modifies  this  by  providing  tluit   the   water  supplied 
by  the  corporation  need   not  be   laid  on   under  a  pressure  or 
supplied  to  an   elevation   greater  than   can  be   afforded   by 
gravitation  from  their  works.      The  section  of  the  1866  Act, 
however,  obliges  the  corporation,  at  the  request  of  the  owner 
of  a  house   in  any  street  in  which   any  water  pipe  belonging 
to   the  corporation  shall  be  laid  or  of  any  person  entitled  to 
demand  a  supply  for  domestic  purposes,  to  furnish  a  sufficient 
supply  of  water  for  domestic  purposes   (unless  prevented  by 
certain  causes  therein  specified,  which  do  not  alTeot  the  pre- 
sent question).     Presumably  (although  it  is  not  expressly  so 
stated   in  the  report)   there   had  been    a  requisition  by  the 
necessary  proportion  of  the  owners  for  a  constant  supply  ;  for 
it   seems  to   have   been  assumed  that   the  corporation  were 
bound  under  the  Public  Act  to  furnish  a  constant   supply  to 
the  respondent  unless  relieved  from  so  doing  by  any  of  the 
provisions  of  their  special  Acts.      Their  contention   was  that 
they  were  so  relieved  by  the   terms  of  the  above-quoted  sec- 
tion of  the  1862  Act.      The   respondent,  however,   contended 
(and  successfully)  that  this  enactment  was  repealed,  or  at  all 
events  superseded  and  rendered  inapplicable  to  the  present 
case  by  the  proviso  of  sec.  32  of  the  later  Act.      The  facts  of 
the  case  were  as  follows  :  Prior  to  1869  the  corjioration  pos- 
sessed four  reservoirs,  from  neither  of  which  could  water  be 
supplied  to  the  respondent's  house  by  gravitation.     Between 
the  years  1869  and  1871  they  constructed  an  elevated    tanl:  at 
Prescot,  the  bottom  of  which  was  301'14ft.  above  the  ordnance 
level.      The  respondent's  house  stood  as  to   its  top  storey  at 
about  300  ft.,  above  the  ordnance  level.      The  practice  of  the 
corporation   was  to   pump  water  into  the   tank   between  the 
hours  of  6  a.m.  and  6  p.m.,  except  on   Saturday  and   Sunday, 
when  pumping  ceased  at  3  p.m.  and  at  12  noon   respectively. 
Between  those  hours  the  premises  in  Prescot  had  a  constant 
supply,  but  after  pumping   had  ceased  the  supply  was  dis- 
continued.     The   argument   of   the  corporation  was  at  least 
ingenious,   and   came   to  this :  "  We  admit  the  respondent's 
contention  that  water  can    be   supplied  from  the  tank  to  his 
house  by  gravitation  ;  but  this  tank  does  not  form  part  of  our 
'  works '  within  the  meaning  of  the  Act  of  1862.     Moreover, 
wo  have  to  pump  the  water  into  it  from  these  works,  and  there- 
fore, although  gravitation  is  the  motive  power  as  between  the 
tank  and  the  house,  it  is  otherwise  as  between  the  '  works  ' 
and  the  tank.     Therefore  it  cannot  be  said  that  the  house  is 
supplied    by  gravitation."       The    Court,   however,  failed  to 
appreciate  this  line  of  reasoning,  bnt  thought  it  clear  that 
nnder  the  1866  Act  the  respondent  was  entitled  to  a  constatit 
supply.     The  decision  of  the  magistrates,  convicting  the  cor- 
poration of  neglecting  to  supply  water,  was  therefore  con- 
firmed. 


Dangerous  Structcre  :  Service  of  Su.mmo.nse8  in  Case 
or  Vacant  Premises  :  London  Bcilding  Act,  1894,  secs.  107 
AND  188:  Jebvis's  Act  (11  and  12  Victoria,  c.  43)  sec  1. — 
The  decision  in  Rcgina  v.  Head  (Queen's  Bench  Divisional 
Court,  2nd  Xovember)  is  not  altogether  satisfactory.  The 
point  in  the  case,  although  a  technical,  was  nevertheless  an 
important  one — namely,  what  is  sufficient  service  of  a  sum- 
mons under  sec.  107  of  the  London  Building  Act,  1894  (rela- 
ting to  ilangerous  structures)  in  the  case  of  unoccupied 
premises  ?  Is  such  a  summons  a  "  notice  "  within  sec.  1  of 
Jervis's  Act  (in  which  case  it  must  either  be  served  personally 
or,  if  the  defendant  cannot  be  found,  loft  with  some  person  at 
his  usual  or  last  known  placo  of  abode) ;  or  is  it  a  "  notice, 
order  or  other  document  the  service  of  which  is  not  provided 
for  by  "  any  other  .■Vet  (in  which  case  service  may,  under  see. 
188  of  the  Building  Act,  be  effected  by  filing  a  copy  on  the 
building)  'f  This  apparently  simple  question  the  Court  has 
still  left  in  some  doubt.  The  magistrate  considered  that  the 
summons  was  within  Jervis's  Act,  and  that  therefore  the 
affixing  of  a  copy  to  the  premises  was  not  sullicient  service. 
Ho  was,  further,  of  opinion  that,  even  if  ho  were  wrong  in  this 
view,  nevertheless,  in  order  to  render  such  service  sufficient, 
there  should  be  evidence  that  reasonable  diligence  had  been 
exercised  to  discover  the  owner  of  the  property.     The  Court, 


mcnti  referred  to  should  be  enclosed.  All  explanatory  diagramt 
must  be  drawn  and  lettered  in  block  ink  only.  Correspondtnit 
M'/io  do  nol  wish  their  names  published  should  furnish  a  nQta 
do  plume. 


without  expressly  dooidinf;  the  main  point,  lia«  upheld  the 
magistrate's  view  as  to  the  necessity  of  such  evidence,  ex- 
pressing the  opinion  that  if  after  reasonable  inquiry  the  owner 
could  not  be  ascertained,  then  the  procedure  under  sec.  188 
would  be  ap|>licable.  The  unsatisfactory  feature  of  the  judg- 
ment is  that,  instead  of  deciding  definitely  under  which  of 
the  sections  a  summons  of  this  kind  falls,  it  introduces,  as  & 
test  of  the  sufficiency  of  service,  an  clement  absent  alike  from 
both  enactments— namely,  "reasonable  inquiry"  aa  to  the 
whereabouts  of  the  owner.  Now,  either  the  summoni  is 
within  Jervis's  Act  or  is  not.  It  it  is,  then  service  by  affixing 
to  the  premises  is  bad,  whatever  amount  of  "  reasonable  in- 
quiry "  may  have  taken  place.  If  it  is  not,  then  such  service 
is  good,  although  there  may  have  been  no  inquiry  at  all.  It 
seems  rather  as  if  the  Court  had  been  considering  the  matter 
on  abstract  principles,  from  which  point  of  view  there  is  no 
doubt  much  to  be  said  in  favour  of  the  decision.  But  still 
Acts  of  Parliament  are  presumed  to  be  binding,  however 
difficult  it  may  be  to  find  out  what  they  mean  ;  and,  whatever 
may  be  the  proper  construction  of  the  sections  in  question,  it 
is  clear  that  each  prescribes  a  definite  mode  of  service  which 
is  to  be  sufficient  without  the  necessity  for  any  such  previous 
inquiry  as  proscribed  by  the  Court. 

Waterworks  Cladses  Act,  1863,  sec.  19:  Arrixisa  Slop. 
Tap  to  Water  Pipes:  "Waste  or  Nuisance  or  Water." — 
The  above  section  provides  "  It  shall  not  be  lawful  for  the 
owner  or  occupier  of  any  premises  ....  to  affix  or  causa  or 
permit  to  be  affixed  any  pipe  or  apparatus  to  a  pipe  belong- 
ing to  the  undertakers  or  to  a  communication  or  service  pipe 
....  or  to  make  any  alteration  in  any  such  communica- 
tion or  service  pipe  ....  without  the  consent  in  every  such 
caso  of  the  imdortakers ;  and  if  any  person  acts  in  any  re- 
spect in  contravention  of  the  provisions  of  the  present  section 
he  shall  for  every  offence  be  liable  to  a  penalty  ....  with- 
out prejudice  to  the  right  of  the  undertakers  to  recover  dam- 
ages  froui  him  in  respect  of  any  injury  done  to  their  property 
and  without  prejudice  to  their  right  to  recover  from  him  the 
value  of  any  water  wasted."  The  section  is  one  of  a  group 
headed  "  protection  of  water,"  which  are  introduced  in  the 
Act  with  these  words  :  "  And  with  respect  to  the  waste  and 
misuse  of  the  water  supplied  by  or  belonging  to  the  under- 
takers, be  it  enacted."  In  Tl'iWiams  v.  Llandudno  District 
Council  (Queen's  Bench  Divisional  Court,  3rd  November)  the 
appellant,  who  was  in  the  habit  of  leaving  her  house  empty 
and  locked  up  during  the  winter  months,  had  found  on  two 
occasions  during  her  absence  that  the  service  pipe  had  burst 
and  damaged  her  carpets  and  walls.  With  the  object  of 
preventing  the  recurrence  of  such  bursts,  she  affixed  a  stop- 
tap  in  a  place  which  enabled  her,  when  she  thought  fit,  to 
prevent  water  from  flowing  through  the  service  pipe,  thus 
stopping  the  water  supply  to  the  cottage,  but  not  enabling 
her  to  draw  water  there.  One  is  at  a  loss  to  imagine  what 
possible  injury  this  could  have  occasioned  to  the  council,  but 
presumably  they  did  suffer  damage,  for  they  summoned  the 
appellant  under  this  section  and  succeeded  in  getting  a  fine  of 
Is.  inflicted  on  her.  We  regret  to  say  that  the  conviction  has 
been  affirmed  by  the  High  Court.  Mr.  Justice  Wright  said 
he  was  sony  for  the  lady,  but  the  words  of  the  Act  were 
too  clear.  She  had  her  remedy,  however,  under  the  Act,  and 
it  was  right  that  the  water  authority  should  have  some  means 
of  knowing  and  controlling  what  was  done  to  the  pipes 
through  which  their  water  flowed.  With  all  due  defer- 
ence to  the  learned  judge,  we  should  have  thought  that  the 
heading  and  introductory  clause  above  quoted  were  sufficient 
to  show  that  the  section  was  not  intended  to  apply  to  a  case 
of  this  kind,  which  obviously  is  not  one  of  "  waste  or  nuisance 
of  water." 


Regulation  as  to  Air  Space  in  Cow  Sheds:  Validity  : 
Contagious  Diseases  (Anisialk)  Acts,  1878  to  1886— 
Dairies,  Cow  Sheds  and  Milk  Shops  Order,  1885,  sees.  7,8 
AND  13. — Under  the  Contagions  Diseases  (.\ninials)  Act,  1878, 
the  Pxivy  Council  were  onipowcrod  to  mnkc  orders  for  (lyitrr 
alia)  prescribing  and  rognhiliiig  the  "  ventilation  "  of  dairioe 
and  cow  sheds,  which  orders  were  to  havi'  the  effect  of  Acts 
of  Piirliamout.  The  ul>ove-menlioii<"<l  order  (which  wag  uisdv 
ill  pursuance  of  this  ]iower)  provides  (cec.  7)  that  no  cow. 
keejier  or  dairyman  shall  occupy  a  dairy  or  cow  shed  (not 
previously  used  as  such)  until  he  makes  proxnsion  to  the 
satisfaction  of  the  local  authority  for  (infer  alia)  the  "  venti- 
lation, including  air  space,"  thereof;  (sec.  8)  that  no  cow. 
keeper,  &c..  shall  ocrn]>y  a  dairy.  Ac.  (whether  previously  so 
used  or  not),  if  (inter  alia)  the  "ventilation,  including  air 
space  "  are  not  such  as  are  necessarj-  or  proper  for  the  health 
of  the  cattle,  the  cleanliness  of  milk  vessels  and  the  protection 
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of  the  milk  from  infection  ;  and  (sec.  13)  that  a  local  author- 
ity may  make  regnlations  for  (inter  alia)  the  "  ventilation  " 
of  dairies,  &c.  It  is  to  be  observed  that  in  the  Act  the  term 
"  ventilation"  pure  and  simple  is  used,  and  so  in  sec.  13  of 
the  order ;  but  that  in  sees.  7  and  8  of  the  order  the  expres- 
sion "  ventilation,  including  air  space,"  is  employed.  In  the 
case  of  Baker  V.  iri7/ioHis  (Queen's  Bench  Divisional  Court, 
Ist'  Kpvember)  the  Corporation  of  the  Borough  of  .Sonthport 
iBade  a  regulation  requiring  in  cow  sheds  an  air  space  of  800 
cubic  feet  pei  animal.  The  appellant,  having  been  convicted 
for  a  breach  of  this  regulation,  sought  to  have  the  conviction 
quashed  on  the  ground  that  the  regulation  in  question  was 
ultra  vires.  On  liis  behalf  it  was  argued  that  ventilation  and 
air  space  were  two  distinct  things,  and  that,  inasmuch  as 
ventilation  only  and  not  air  spaco  was  mentioned  in  the  Act, 
both  the  order  in  council  and  tlte  regalatiou  made  in  ptu'su- 
ance  thereof  so  far  as  they  purported  to  deal  with  air  space 
were  null  and  void.  Without  entering  into  the  nicetie.s  of  the 
question  as  to  whether  "  ventilation  "  does  or  does  not  include 
"air  space,"  the  Court  held  that,  reading  the  statute  and  the 
order  together,  there  was  nothing  which  prevented  the  latter 
from  dealing,  with  the  subject  of  air  space,  and  that  both  the 
order  and  the  regulation  were  good  and  valid.  The  convic- 
tion was  therefore  aflirmed. 


Public  Health  Act,  1875.  sec.  175  :  Land  not  Uecjuired 

FOR    THE    P0BPOSE    FOR    WRICH    IT    WAS  AcQUIKED. — Although 

the  defendants  in  the  case  of  Attorney-General  v.  Teddington 
Urban  District  Council  (Chancery  Division,  Mr.  Justice  Bonier, 
11th  November)  have  escaped  (by  the  "benefit  of  a  doubt" 
felt  by  the  learned  judge)  from  being  ordered  to  sell  a  certain 
piece  of  land  alleged  bv  the  platntiff  to  be  no  longer  required 
for  sewage  disposal  (the  purpose  for  which  it  was  acquired) 
nevertheless,  on  account  of  their  having  by  their  manner  of 
dealing  with  the  land  misled  the  plaintiff,  they  have  to  bear 
the  costs  of  the  litigation.  It  appears  that  in  1887  the 
authority  purchased,  for  the  purpose  of  permanent  sewage 
Works,  some  25  acres  of  land,  most  of  which  "was  used  for 
tlie  erection  of  tanks  and  machinery,  and  for  filtration-beds. 
About  8  acres,  ho-wever,  liave  up  to  the  present  time  not  been 
made  use  of  for  sewage  works,  a  portion  thereof  having  been 
utilised  for  the  deposit  of  dustbin  refuse  (for  the  reception  of 
which  trenches  have  been  dug),  while  as  to  the  remainder 
the  council  have  entertained  'i  scheme  for  turning  it  into  a 
public  recreation  ground.  The  above  section,  it  will  be  re- 
membered, provides  that  any  lands  acquired  by  a  local  author- 
ity in  pursuance  of  any  powers  of  the  Act,  and  not  required 
for  the  purpose  for  which  they  were  acquired,  shall  (unless 
the  Local  Government  Board  otherwise  direct)  be  sold.  The 
plaintiff  in  the  present  action  (who  has  property  adjoining 
the  8  acres)  asked  the  Court  to  make  an  order  for  the  sale  of 
tlie  latter,  and  to  restrain  the  council  bj'  injunction  from 
using  any  part  thereof  for  any  other  purpose  than  sewage 
disposal.  The  council's  case  was  that  their  mode  of  using 
the  land  was  not  permanent,  nor  such  as  to  prevent  its  being 
hereafter  used  for  sewage  purposes,  and  that,  having  regard 
to  the  rapid  increase  of  population,  it  was  in  fact  required  to 
be  retained  for  ultimate  use  for  those  purposes,  albeit  at  the 
time  of  the  purchase  it  was  marked  on  the  plan  as  not  re- 
quired. The  doubt  felt  by  Mr.  Justice  Romer  was  as  to 
whether  the  council  had  irrevocably  committed  themselves 
to  the  position  that  this  part  of  the  land  was  not  required. 
As  already  stated,  he  gave  the  council  the  benefit  of  that 
doubt,  and  held  that  they  were  entitled  to  change  their 
minds  and  retain  the  land  for  sewage  purposes  ;  that  in  the 
meantime  they  could  use  it  in  any  way  which  would  not 
prevent  or  interfere  with  its  iraraediate  user  for  those  pur- 
poses whenever  needed  ;  and  that  there  was,  therefore, 
nothing  to  prevent  its  being  temporarily  used  as  a  recreation 
ground,  provided  no  rights  were  permitted  to  be  acquired 
over  it  by  the  public  or  others  inconsistent  with  these  pur- 
poses. The  council  therefore  are  permitted  to  retain  this 
land,  but  they  had  to  give  an  undertaking  not  to  use  it  for 
Sustbin  purposes,  and  (as  we  have  previously  intimated)  to 
pay  the  costs  of  the  action. 


eii:  ;-,:Ii  :_  ^z 

-Non-repair  OF  Highway:  Perso.\al  Injury:  Liability 
tit  Local  Authority. — The  plaintiff  in  the  recent  case  of 
Devlin  7.  Londonderrij  Corporation  (Derry  (juartor  Sessions, 
20th  October)  must  be  credited  with  more  valour  than  dis- 
cretion. It  is  well  established  that  an  action  will  not  lie 
against  a  road  authority  for  personal  injury  sustained  by  an 
accident  due  to  the  mere  non-repair  of  a  highway  {Parsons  v. 
I'estri/  of  St.  Mattlieic,  Bethnal  Green,  L.Ii.,  '.i  v.,  ji.  50.  Lam- 
pard  v.  Commissioners  of  Hewers  of  the  Cittj  of  London,  1 
T.L.H.,  IM.  Gihsonv.  I'reston  Coipo}alii.n,  I..R.,  5  t^.U.,  218. 
ilovileyv.  Newmarket  Local  Board,  1892,  A.C.,  345.  Mmiici- 
polity  of  Picton  y.  Oelderl,  1893,  A.C.  524).  In  the  present 
ease  the  plaintiff's  foot  slipped  down  into  a  hole  on  a  foot- 
path, whereby  her  ankle  was  badly  sjirained.  The  footpath 
was  stated  to  be  in  a  very  bad  condition  and  full  of  rough 
etpnes  and  holes.  The  facts  do  not  appear  to  have  been  in 
dispute,  counsel  for  the  corporation  contenting  himself  (as  he 
well  might)  with  firing  off  the  battery  of  precedents  above 
t^ferred  to;  whereupon  the  plaintiff's  advocate  incontinently 
struck  hia  colours,  and  judgment  was  givsn  for  the  defend- 
ftnts.  In  connection  with  this  subject  it  may  be  as  well  to 
leprind  local  authorities  tbst  the  decisions  leferred  to  only 


apply  to  "  nonfeasance,"  and  that  in  case  of  "  misfeasance  " 
they  are  liable  for  the  negligence  of  their  servants.  This  ia 
illustrated  by  the  case  of  Forman  v.  Canterbury  Corporation 
(I.B.,  6QB.,  214),  where  a  heap  of  stones  was  left  by  the 
side  of  a  road  without  a  light,  and  the  plaintiff,  on  a  dark 
night,  drove  his  cart  against  it,  and  was  upset  and  injured. 
The  obstacle  had  been  left  on  the  road  by  the  negligence  of 
the  persons  employed  by  the  corporation  to  repair  the  roads, 
and  it  was  held  that  the  corporation  were  liable.  It  mnst  be 
confessed  that  this  nice  distinction  between  nonfeasance  and 
misfeasance  savours  rather  of  the  technical  than  of  the 
equitable. 


By-Laws  :  Waterworks. —  A  salutary  object-lesson  to 
builders  as  to  tlie  consequences  of  non-compliance  with  by- 
laws is  afforded  bj"  the  recent  case  of  Ipswich  Corporation  v. 
Parkington  ,J"  Son  (Ipswich  Police  Court,  14tli  October). 
Three  separate  oft'ences  were  proved  against  the  defendants — 
I'i;.,  1,  the  fixing  of  a  service  pipe  weighing  6  lb.  per  yard  only, 
instead  of  7  lb.  per  yard,  at  a  certain  public-house ;  2,  the 
improper  fixing  of  a  warning  pipe  at  the  same  public-house  in 
such  a  manner  that  it  would  not  admit  of  the  amount  of  dis- 
charge being  readily  ascertained;  and,  3,  the  making  of  a 
direct  connection  from  the  main  to  the  public  urinal  at  the 
same  public-house,  involving  the  risk  of  the  contamination  of 
the  main  by  foul  gases.  In  answer  to  the  first  charge  it  was 
.alleged  the  pipe  was  fixed  by  mistake  by  a  London  plumber, 
who  thought  one  similar  to  those  used  in  the  metropolis 
would  do.  As  to  the  second  charge,  it  was  submitted  that 
the  situation  of  the  pipe  was  such  that  the  water  could  be 
seen  flowing  from  it  at  all  times,  and  that  it  could  not  be 
more  exposed.  With  regard  to  the  third  and  moat  serious 
charge,  it  was  pleaded  that  the  defendants  had  been  unable  to 
procure  a  cistern  from  London,  and  that  no  danger  could 
have  resulted,  as  tlie  sj^ray  pipe  had  not  been  in  use.  The 
defendants  were,  however,  convicted  on  all  three  summonses, 
and  the  bench  imposed  a  fine  of  40s.,  with  28s.  costs,  in  the 
first  case,  and  Is.  fine,  with  98.  eosts,  in  the  second.  For  mak- 
ing the  direct  connection  with  the  urinal  defendants  were 
ordered  to  pay  a  fine  of  £3,  with  a  continuing  penalty  of  5s.  a 
day  for  thirteen  days,  and  30s.  costs. 


By-Laws  :  Validity. — Another  contribution  to  the  law  re- 
lating  to  the  validity  of  by-laws  is  afforded  by  the  decision 
in  Gray  v.  Silvester  (Court  of  Appeal,  30th  October).  The 
by-law  in  question  in  this  case  was  made  by  the  Sandown 
Local  Board  in  1892,  and  provided  that  no  person  should,  on 
any  part  of  the  sea  beach,  foreshore  or  esplanade,  sell  or 
offer,  or  expose  for  sale,  any  commodity  or  article,  or  let  for 
hire,  or  offer  or  expose  for  hire,  any  chair,  seat  or  other 
thing  except  by  direction  of  the  sanitary  authority.  The  de- 
fendant having  been  summoned  for  selling  a  newspaper  on 
the  esplanade  without  the  leave  of  the  authority,  contrary  to 
the  by-law,  the  magistrates  refused  to  convict,  on  the  ground 
that  the  by-law  was  invalid  by  reason  of  being  more  exten- 
sive than  was  necessary  for  the  protection  of  the  public. 
The  Court  of  A]ipeal,  however,  considered  that  the  by-law 
was  a  reasonable  regulation  for  the  enjoyment  of  a  publio 
garden  or  esplanade,  and  that  it  was  intra  vires  and  valid. 
Accordingly,  the  case  was  remitted  back  to  the  magistrates 
to  be  dealt  with.  By-laws  relating  to  "public  walks  or  plea- 
sure grounds  "  are  made  under  the  powers  conferred  by  sec. 
164  of  the  Public  Health  Act,  1875,  and  the  by-law  the 
I'alidity  whereof  was  in  dispute  in  this  case  is  substantially 
similar  to  No.  27  of  the  Model  "  By-Laws  with  respect  to  a 
Pleasure  Ground,"  issued  by  the  Ijocal  Ciovernment  Board. 


ARBITRATIONS  AND  AWARDS. 


Mr.  Undor-Sheriff  Buruhell  and  a  special  jury  recently  had 
before  them,  at  the  Sheriff's  Cotu-t,  Red  Lion-square,  Holborn, 
W.C,  the  case  of  Williams  v.  London  County  Council.  This 
was  a  claim  by  Mr.  J.  S.  Williams  for  compensation  in  re- 
spect of  property  at  the  rear  of  the  Town  Hall,  Kensington, 
required  by  tho  county  council  as  a  site  for  a  coroner's  court. 
Sir  William  Marriott,  q.f.,  and  Mr.  Rose-Innes  appeared  for 
the  claimant;  while  Mr.  G.  M.  Freeman,  q.c,  and  Mr.  C.  C. 
S.  Fooks  represented  the  county  council.  After  the  claimant 
had  given  evidence,  Mr.  Fuller  was  called.  He  stated  that 
he  had  valued  the  property  in  question  in  two  ways — first  by 
taking  il  at  Is.  Gd.  per  foot,  the  .area  being  estimated  by  the 
county  council  :it  1,500  fl.,  ;ind  secondly  by  dealing  with  the 
existing  rentals,  showing  a  value  of  £2,34(1.  To  this  sum  he 
added  £15ii  fur  personal  disturbance,  the  claimant  having 
removed  to  olher  premises.  Mr.  E.  II.  Bousfield  ne.xtgaxe 
evidence,  and  submitted  a  valuation  of  £2,580,  which  he  ob- 
tained by  calculating  the  site  at  SOs.  per  foot.  A  valuation 
was  also  presented  by  Mr.  W.  B.  Rogers,  F.s.i.,  amounting  to 
£2,622.  In  opening  tho  case  for  the  county  conucil  Mr. 
Freeman  said  he  considered  £50  would  bo  ample  ooraponsa-. 
tion  for  tho  disturbance,  and  called  Mr.  Wm.  Chambers Leote,. 
clerk  to  the  Kensington  Vestry,  and  Mr.  H.  Weathei'.all,  r.s  J.,,' 
who  submitted  a  total  valuation  of  £1,563.  .  Mr.  Tewson  also 
pave  evidence,  and  submitted  an  estimate  amounting  to 
£1,559  19s.  The  jury,  having  been  addressed  by  ooiuicil 
and  directed  by  the  learned  under-sheriff,  assessed  the  com. 
pensation  at  £2,100.  _,j  uiatj\ai.^ 
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AND   COUNTY   ENGINEER. 


Municipal  Vlork  in  Progress  and  Projected. 


Tho  London  Coanty  Council,  it  will  bu  aeon,  have  udopied 
the  roconimendation  for  the  constniciioii  of  another  Tliamea 
tuuncl,  and  preparations  fur  curtain  lar>;e  ini|>roveinent 
schemeK  arc  beinj;  pushed  furward.  At  ChcIteMhain  £30,000 
ia  to  bo  expended  in  conneelioii  with  water  Bii|iply,  at  Barrow- 
in-FurneSH  !i  aimilar  sum  cm  electric  lighting,  and  smaller 
though  Htill  eoiisiderable  sums  arc  to  be  expended  at  Ber- 
mondaey,  Colne,  Ryde.  Si<ntlKiinptnn  and  elsewhere. 

METROPOLITAN    AUTHORITIES. 
LONDON   COUNTY  COUNCIL. 

The  fjuestiou  wliuli  i-eeeiveil  mu.^L  aitmi  imh  uml  ilisciission 
on  Tuesday  \mis  the  reeeuL  (iie,  the  eliainnaii  of  the  Firo 
Brigade  Committee  being  literally  bombardoil  with  questions 
more  or  less  relevant,  but  largely  tondiug  to  show  that  London 
was  behind  other  large  cities  in  regard  to  lire  prevention  and 
extinction.  The  chairman  of  the  committee,  however,  believes 
that  we  are  in  advance  of  Berlin,  .Montrejil  or  Now  York. 
Part  of  tho  chairman's  reply  is  f,'iven  below  with  other  matter. 

Loans. — Upon  the  recommendation  of  the  Finance  Com- 
mittee, it  was  agreed  to  lend  the  Greenwich  District  Board 
£930  towards  the  payment  of  their  contribntion  to  tho  Evelyn- 
street  improvement:  the  Islington  ^'estry  £2,200,  for  wood 
and  granite  pavinf»  :  the  Wandsworth  District  Board  £1.000, 
for  granite  paving;  -the  Limohouse  District  Board  £2,460, 
towards  the  cost  of  erection  nwl  fnrnishini^  of  a  coroner's 
court ;  the  St.  Martin's  Vestry  1'  t,3(KJ,  for  the  construction  of 
sanitary  conveniences  in  Charing  Cross-road  ;  and  tho  Streat- 
ham  l>ibrary  Commissioners  £2,250,  towards  tlie  cost  of  pro- 
viding a  public  library. 

Wideninij  of  Southampton-you-. — Tlio  improvements  Com- 
mittee again  submitted  their  report  recommending  that  the 
estimate  of  £149,50<J  bo  approved  for  the  widening  of  •South- 
ampton-row bet  ween  High  Holburn  arid  Theobald's  road.  The 
recommendation  was  adopted. 

New  Thnmex  Tunnel. — 'I'he  Bridges  Committee  submitted  a 
report  in  whicli  they  recammended  tlie  council  to  authorise 
them  to  carry  out  a  scheme  for  tlie  construction  of  a  footway 
tunnel  under  the  river  Tliames  at  Greenwich,  at  an  estimated 
cost  of  £70,500.     The  report  was  adopted. 

TVidenitig  of  the  Strand. — On  the  recommendation  of  the 
Improvements  CJommittee  the  seal  of  tho  council  was  affixed 
to  the  speciiication  of  lands  upon  which  it  is  proposed  to 
place  an  improvement  charge  in  connection  with  the  widen- 
ing of  the  Strand  at  Holywell-streot.  A  similar  conr.se  was 
adopted  with  regard  to  the  Bozier's-court,  Tottenham  Court- 
road,  improvement. 

The  Oreat  Fire  in  the  City. — In  roply  to  questions  respecting 
the  great  firo  which  took  place  in  the  City  on  Friday,  Colonel 
RottoD,  chairman  of  the  Firo  Brigade  Committee,  said  that, 
anticipating  some  ipiestions  from  members  with  reference  to 
the  firo,  he  had  asked  the  chief  olticer  to  furnish  certain  de- 
tails which  he  tliought  would  answer  the  questions  members 
had  addressed  to  him.  The  first  call  was  received  at  White- 
cross-street  station  at  12.58  p.m.,  from  a  stranger,  and  the 
first  steamer  arrived  at  1.2  p.m.,  four  minutes  after  tho  call. 
The  officer  observed  that  the  upper  flours  of  two  of  the  ware- 
houses were  well  alight.  Four  steamers  had  arrived  in  eight 
minutes.  After  this  steamers  followed  in  quick  succession 
until,  within  some  twenty  minutes,  nineteen  steamers  were 
on  the  scene,  with  a  complement  of  long  ladders  and  fire- 
escapes.  Steamers  and  other  appliances  continued  to  arrive 
until  the  tottil  number  reached  fifty -ono  steamers,  one  manual 
engine,  one  hose  cart,  three  long  latlders,  two  lire-escapes, 
and  three  hoso  and  coal  vans,  and  the  force  consisted  of  the 
chief  officer  and  second  officer,  three  suiJorintondcTits  and  288 
officers  and  men.  Many  injuries  were  received  by  officers 
and  men,  but  no  one  was  incapacitated  or  expressed  any  wish 
to  be  relieveil.  The  water  supply  was  well  nniintained  from 
the  first.  The  extraordinary  rapidity  of  tho  fire  was  entirely 
due  to  the  nature'  of  tho  bnildijigs,  the  stuck  thoy  contained, 
the  distribution  of  enclo.sed  courts  and  well-holes,  numerous 
communications  in  party  walls,  and  the  narrowness  and  rela- 
tive positions  of  the  thoroughfares. 

The  Toi'rr  liridyo  Soiillicin  Approach. — The  Improvements 
Committee  reoomn\ended  the  council  to  authorise  them  to 
make  arrangements  for  paving  Iho  carriageway  of  tho  Tower 
bridge  southern  approach  with  wood,  for  lighting  the  whole 
thoroughfare  by  electricity,  aiul  for  planting  trees  on  eaoh 
footway. 

llampatead  Fire  Slaliun. — 'I'he  Fire  Brigade  Comiiuttee  re- 
ported that  thoy  had  further  considered  I  lie  tenders  for  en- 
larging and  altering  the  llampstead  fire  slivtion,  and  recom- 
mended that  none  should  be  entertained,  tho  architects' 
estimate  being  ft,!  70,  and' tho  lowest  tender  £4,tl95.  The 
works  department  manager  now  estimated  the  cost  of  the 
building  at  £4,800,  and  tlui  committee  staled  that  they  |n-o- 
posed  to  recommend  at  a  future  meeting  that  he  should  be 
entrusted  with  t(io  woik. 

METROPOLITAN  ASYLUMS  BOARD. 

An  ordinary  meeiing  i>t  the  ilelroitolitau  Aitylums  Board 
was  hold  at  the  Coanty  Hall,  Spring  gardens,  ou  Saturday. 
A  letter  was  read  from  Mr.  G.  W.  Lnnd,  surveyor  to  the  board 
(fibout  whom  the  Works  Ccmmittee  prefpnted  a  long  report 


recommending  that  application  should  be  made  to  the  Local 
Government  Board  to  remove  him  from  his  post),  resigning 
his  office.  Tho  resignation  was  accepted.  Some  discnssion 
ensued  as  to  the  appointment  of  Mr.  Lund's  successor,  and 
in  the  result  the  matter  was  referred  to  the  General  Parpoees 
Committee.  The  South-Westorn  Hospital  Committee  reported 
that  they  had  accepted  tho  estimate'  of  Messrs.  W.  Johnson  * 
Co.,  Limited,  for  the  orectition  of  certain  necessary  repaira 
to  and  tho  provision  of  new  baths  in  the  bath-rooms  of  tho 
lower  administrative  block,  at  tho  snnr  of  £98  16r.  They  also 
reported  that  they  had  advertised  for  tenders  for  the  execution 
of  certain  necessary  repairs  to  some  of  the  lluos  in  the  wards 
of  the  lower  hospital,  in  accordance  with  a  speciticatiou  drawn 
up  by  Mr.  T.  W.  AMwinckle,  architect,  and  they  reconimeiided 
that  tlie  tender  of  Messrs  .1.  Cannon  4  .Sons,  of  107  Londtin- 
road,  Southwark,  amounting  to  £326,  be  accepted  for  the  work. 
This  was  agreed  to.  The  following  is  a  list  of  the  tendora 
received  :  Messrs.  W.  J.  Cannon  &  Sons,  107  London-road, 
Southwark,  £325;  W.  Johnson  4  Co.,  Limited,  Belle  Vue 
Works,  Wandsworth  Common,  £433;  and  U.  Wall  &  Co., 
Carlton  Works,  Kentish  Town,  £457.  The  architect's  amended 
estimate  was  i,','?2.'>. 

COURT  OF  COMMON  COUNCIL. 

A  meeting  of  the  above  court  was  held  on  Thursday,  when 
I  the  Lord  Mayor,  for  the  first  time,  took  his  seat  as  president 
j  of  the  corporation.  The  RemembrHncer  reported  that  notices 
had  been  posted  in  regard  to  the  deposit  of  a  Bill  for  run- 
I  ning  a  tramw.iy  over  Westminster  bridge  and  along  the 
Thames  ■  embankment  past  the  borders  of  the  City.  The 
London  County  Council,  ho  believed,  was  promoting  the  Bill. 
It  was  resolved  to  refer  the  matter  to  the  City  Lands  Com- 
mittee, with  power  to  act  in  case  of  any  urgency,  it  being 
stated  that  before  anything  could  bo  done  by  the  county 
council  the  approval  of  the  local  authority  must  first  be  ob- 
tained.— The  Cattle  Markets  Committee  presented  a  report 
with  reference  to  the  proposal  to  construct  a  light  railway 
'  between  the  cattlo  market  at  Deptford  and  the  railway  station 
j  there.  The  report  stated  that,  as  the  original  proposals  of 
j  the  committee  had  undergone  a  change,  it  was  thought  ad- 
,  visablethat  Sir  J.  Wolfe  Barry  should  be  consulted  in  the  matter. 
It  w.as  decided  to  issue  the  necessary  parliamentary  notices, 
but  to  iidjourn  the  consideration  of  the  report. — -Mr.  Timbrell 
presented  a  petition  from  some  licensed  watermen  at  Custom 
House  stairs  for  compensation  for  loss  and  damage  sustained 
by  them  through  the  building  of  the  new  jetty  at  Billings- 
gate market,  The  petition  was  referred  to  the  Billingsgate 
and  Leadouhall  Markets  Committee. — Tht  Bridge  House 
Estates  Committee,  reporting  on  a  petition  from  the  Com- 
missioners of  Public  Libraries  and  Museums  for  St.  George- 
the-Martyr,  Southwark,  for  a  grant  of  money  to  defrav  the 
cost  of  the  erection  of  a  public  library,  recommended  that, 
as  the  committee  had  no  funds  at  its  disposal  for  tho  pur- 
pose, tho  petition  should  be  referred  to  tho  Coal  and  Com 
aud  Finance  Committee  for  consideration.  The  court  ap- 
proved.— Ou  the  recommendation  of  the  Cattle  Markets 
Committee,  the  court  approved  of  the  sale  of  a  piece  ^f 
I  freehold  land,  having  an  area  of  about  2,500  square  yards,  at 
tho  Metropolitan  Cattle  Market  to  Messrs.  T.  A  J.  Maughan 
for  £2,370. — The  Coal  and  Corn  and  Finance  Committee  sub- 
mitted an  estimate  of  the  necessary  outlay  for  West  Haiu 
Park  for  tho  ensuing  year.  The  estimate  was  £1,270  9«. 
The  committee  recommended  also  that  the  manager  should 
be  authorised  to  continue  the  land  arrangements  at  a  cost 
not  oxceeding  £150,  ,-is  last  year.     The  court  agreed. 

A  special  meeting  of  the  court  was  hold  on  Tuesday,  to co«- 
sider  an  important  report  of  the  Bridge  House  Esutes  Gom- 
mitteo  relative  to  the  mode  of  dealing  with  some  eighty 
premises  in  Finsbury-circus,  West-street,  Finsbury-pavement, 
Albion-place,  London-wall  .ind  Blomfield-stroet  at  the  expira- 
tion of  the  present  leases  at  Midsummer,  1S99.  The  present 
rental  received  from  the  property  is  i'3,4-S6.  The  committee 
recommended  that  a  road  ;t0  ft.  wide  should  be  carried  through 
from  Albion-place  to  Wi'St-street ;  that  the  premises  in  Pins- 
bnry-pavement  and  the  buildings  at  the  rear  shonld  be  pulled 
down,  and  the  site  let  on  building  lease  foreightv  vears  Ov 
imblic  auction  ;  and  that  the  remainder  of  the  ai-eii  should  he 
divided  into  four  blocks  and  dealt  with  in  a  similar  manner 
at  such  times  subsequent  to  the  lotting  of  the  first  Woek  aa 
might  seem  to  the  commilieo  advisable  and  with  a  minimum 
of  inconvenience  to  the  jucsenl  occupiers,  if  so  dealt  with 
the  ground  i-eiit  to  be  ei'onted  would  e.vcoeil  £20,000  per 
antmm.  After  along  discussion  the  rujxirt  was  adoplod. — 
Tho  Visiting  Commitieo  of  the  City  of  London  Lunatic 
Asylum  also  submitted  n  report,  in  which  they  recommended 
that  the  work  nc^edod  at  iho  a.sylnm  should  be  carried  oat.  ui 
a  cost  of  £70,IXX),  iusteail  of  £46,770  as  was  estimated  on. a 
provions  occasion,  A  discussion  follotved,  and  eventually  «n 
amendment — "That,  in  the  opinion  of  the  court,  it  was  not 
right  that  any  outlay  not  required  by  tho  Lunacy  Commis- 
sioners as  essential  should  bo  cast  on  tho  ratepavers,  aoH. 
accordingly  that  the  conversion  of  the  existing  chapel  into  a 
recreation -room  and  building  a  new  chapel,  at  an  approxi- 
mate cost  of  £13,0(>'>  b'  e\.-lndc-d  fr.Mii  ih..  .■^n•r•^.•'  "  — ^,.n6 
carried  Ivv  »ix  %-ote!.. 
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VESTRIES   AND   DISTRICT  BOARDS. 

Bermondsey. — At  the  last  maetins  of  the  ve5try  the  Eleo-i 
trie  Lighting  Committee  reported  that  they  had  had  under 
consideration  the  sums  proposed  to  be  expended  in  connection 
ivith  the  provisional  order  when  obtained.  Mr.  Manville,  in 
his  report,  estimated  that  the  sum  of  £15,635  weuld  be  re- 
quired for  works  in  tlie  compulsory  streets  suggested  in  his 
report,  and  for  the  lighting  of  the  public  arc  and  incandescent 
lamps.  The  committee,  being  of  opinion  thtt  the  portion  of 
Grange-road  between  Bermondsey  Xcw-road  and  Spa-road 
should  be  added  to  the  compulsory  streets  specified  by  Mr. 
Manville,  i-ecommended  that  the  sum  of  £16,000  bo  the 
amount  named  in  the  statement  to  be  deposited  with  the 
Board  of  Trade.     The  recommendation  was  agreed  to. 

Camberwelli^Tha  vestry  have  refused  to  aoceed  to  a  re- 
quest of  the  London  Electric  Supply  Corporation  to  lay 
mains  in  Camberwell-road. 

HampStead.  — Sir  H.  Harben,  chairman  of  tlie  vestry, 
opened  on  the  10th  inst.  the  new  central  public  library  which 
he  has  erected  for  the  parish,  at  a  cost  of  £5,000,  on  a  site 
))urcha8ed  out  of  a  rate  raised  under  the  Public  Libraries  Act. 
The  foundation-stone  was  laid  on  November  10th  last  year, 
and  the  architect  was  Mr.  A.  S.  Tayler.  The  library  is  a  two- 
storey  building,  built  of  Cranleigh  red  brick,  with  dressings 
and  mullionsof  Portland  stone.  It  is  situated  at  the  junction 
of  Arkwright-road  and  Finchley-road,  with  a  frontage  to  both 
thoroughfares.  The  upper  ground  floor  conijirises  the  refer- 
ence library  and  reading-rooms,  the  lower  floor  accommo- 
dating the  lending  library,  with  various  stores  and  offices. 
The  reading-room  will  be  devoted  to  newspapers,  &c.  The 
reference  library  is  50  ft.  long,  30ft.  wide,  and  is  lighted  by 
windows  on  every  side.  The  building  contract  was  for  £4,951. 

Kensington. — At  a  recent  meeting  of  the  vestry  the  report 
of  the  special  committee  appointed  to  consider  the  question 
of  the  Netting  Dale  area,  which  has  been  condemned  by  the 
London  County  Council,  came  up  for  sanction.  The  com- 
mittee pointed  out  that  the  suggestion  of  the  county  council 
that  the  houses  in  the  Netting  Dale  special  area  should  be 
acquired  under  the  Housing  of  the  Working  Classes  Act  would 
not  be  applicable  to  the  area.  They  recommended  the  vestry 
to  point  out  to  the  council  that  the  remedy  required  was  that 
the  houses  whicli  were  let  out  in  furnished  rooms  at  nightly 
rents  should  be  in  the  hands  of  an  authority  having  the 
general  management  and  control  of  the  houses.  The  com- 
mittee also  expressed  the  hope  that  the  county  council  would 
assist  the  vestry  in  their  efforts  to  remedy  the  present  evil  by 
putting  into  operation  the  provisions  of  the  Housing  of  the 
Working  Classes  Act,  which  the  vestry  was  not  empowered 
to  administer.  A  member  informed  the  vestry  that  certain 
matters  in  connection  with  the  Netting  Dale  area  were  under 
the  consideration  of  the  Local  Government  Board,  and  that 
in  all  probability  the  council  would  be  enabled  to  deal  with 
the  whole  question.  The  recommendations  of  the  committee 
were  agreed  to. 

PaddingtOn. — At  their  last  meeting  the  vestry  considered, 
and  subsequently  adopted,  a  report  of  the  Works  Committee 
which  recommended  the  construction  of  a  new  bridge  in  the 
place  of  the  present  structure  over  the  canal  at  AVestbourue- 
terrace-road. —  Two  covered  dust  tipping-vans,  costing  £4,8 
each,  are  shortly  to  be  purchased. 

ShoreditCh. — Attention  has  been  drawn  to  the  fact  that 
.33  tons  of  coal  had  been  ordered  in  three  weeks  for  the  dust 
destructor.  A  member  asked  the  vestry  to  compare  this  fact 
with  the  estimate  of  the  engineer  and  other  persons  in  their 
report  that  20,000  tons  of  refuse  would  give  as  much  heat  as 
the  parish  would  ever  require.  Things,  he  said,  were  getting 
serious. 

St.  PancraS. — It  was  agreed  on  Wednesday  to  light  by 
means  of  electric  arc  lamps  the  Prince  of  Wales-road,  Maiden- 
road,  Queen's-crescent,  and  Ferdinand-street  (from  Chalk 
Farm  to  the  "Mother  Shipton"),  and  to  provide  private 
lighting  mains  in  these  localities,  at  a  total  estimated  cost  of 
£5,422. 

Westminster.— In  view  of  the  Maidstone  epidemic,  it  has 
been  decided  to  make  a  house-to- house  inspection  of  the 
parish  and  to  inquire  specially  into  the  condition  of  the  water 
supply  and  storage  at  e;n-h  house. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Barrow-in-Furness.  — Mr.  Robert  n.  liiokmll,  an  insjiector 
of  the  Local  Government  Board,  helil  an  inquiry  on  Wednes- 
'  day,  respecting  an  application  of  the  corporation  for  sanction 
to  a  loan  of  £30,(X)0  for  electric  lighting  purposes.  The  de- 
tails of  the  scheme  were  explained  hj'  Mr.  Manville,  of 
Messrs.  Kincaid,  Waller  ifc  Manville,  Westminster,  who  are 
acting  as  electrical  engineers  for  the  corporation,  and  Mr. 
Fox,  the  borough  engineer,  who  prepared  the  plans  for  the 
buildings.     There  was  no  opposition. 

BournemOUttl. — A  prolonged  discussion  ensued  at  Wednes- 
day's meeting  concerning  several  schemes  now  before  the 
conncil.  It  was  decided  to  oppose  the  introduction  of  tram- 
ways bj  public  companies,  believing  that  any  scheme  should 


be  carried  out  by  the  council.  It  was  also  resolved  not  to 
proceed  with  the  erection  of  a  pavilion  at  the  sea  end  of  the 
pier,  although  powers  have  been  sought  to  borrow  the  neces. 
sary  funds.  A  committee,  however,  was  appointed  to  ascer- 
tain the  price  required  for  the  purchase  of  the  wintor  gardens, 
at  present  held  "  on  lease  "  by  the  town. 

Bristol. — The  Sanitary  Committee  have  asked  for  authority 
to  proceed  with  the  erection  of  an  improved  building  for  dU- 
infecting  purposes,  plans  for  which  have  already  been  pro- 
pared  by  the  city  engineer.  The  estimated  cost  of  the  work 
is  £5,030.  Tlie  committee  remind  the  council  that  the  medi- 
cal officer  of  health,  in  his  report  for  1895,  called  attention 
to  the  inadequacy  of  the  accommodation  at  the  present  station, 
which  is  situated  near  Totterdown  lock,  and  they  aro  of 
opinion  that  the  inconvenience  of  the  present  arrangement 
will  bo  increased  in  consequence  of  the  extension  of  the  city 
boundaries. 

Cambridge.— Tlie  electric  light  is  shortly  to  be  introduced 
into  the  corporation  pnmping  station,  at  an  estimated  cost  of 
£181. 

Cardiff. — The  new  lish  market  and  oflicos,  which  the  cor- 
poration are  about  to  erect  from  plans  prepared  by  the  borough 
surveyor,  Mr.  W.  Harpur.  on  a  site  between  The  Hayes  and 
the  Glamorganshire  Canal,  will  be  constructed  of  brick  with 
stone  dressings,  and  will  con.sist  of  two  storeys,  independent 
of  the  basement,  which  is  intended  for  storage  purposes  and 
which  is  of  the  same  extent  as  the  market.  The  building  is 
considered  to  have  been  carefully  designed,"aud  is  expected 
to  prove  a  boon  to  the  poorer  classes. 

Clieltenliam. — On  Monday,  at  the  usual  meeting,  the  town 
council  decided  to  make  an  application  to  the  Local  Govern- 
ment Board  for  sanction  to  a  loan  of  £30,000  for  the  exten- 
sion of  their  water  undertaking. 

Colne. — Local  Government  Board  sanction  has  been  re- 
ceived to  the  corporation's  application  for  a  loan  of  £23,000 
for  the  purposes  of  private  street  improvements. 

Deai. — An  electrical  engineer  has  offered  to  prepare  a  pre- 
liminary report  on  electric  lighting,  and  the  conncil  are  oon- 
sidering  the  matter. 

Huddersfield. — Tlie  corjjoration  have  intimated  that  they 
intend  to  apply  for  a  provisional  order  to  empower  them  to 
construct  three  new  lines  of  tramway — two  of  5  furlongs  each, 
for  connecting  purposes,  and  another,  1  mile  2  furlongs  long, 
partly  in  Longwood  and  partly  in  Lindley-cum-Quarmby. 

Leamington. — An  inspector  of  the  Local  Government 
Board  held  an  inquiry  recently  respecting  an  application  of 
the  corporation  for  power  to  boiTow  £900  for  works  of  street 
improvement. 

Liverpool. — The  Lighting  Committee  of  the  town  council 
have  adopted  a  resolution  that  instrnctions  be  given  to  in- 
clude in  the  Parliamentary  notices  power  to  borrow  from 
time  to  time  such  amounts  as  may  be  required  for  the  exten- 
sion of  the  electric  lighting  works  in  the  city,  not  exceeding 
in  the  whole  £200,000. 

Lowestoft. — A  special  meeting  will  be  held  on  Tuesday 
next  to  consider  the  question  of  making  an  application  for  a 
provisional  order  for  electric  lighting. 

Ossett. — Notice  has  been  given  of  the  intention  of  the 
corporation  to  apply  for  a  provisional  order  to  enable  them 
to  supply  electricity  for  public  and  private  purposes. 

Oxford. — The  corporation  have  entered  into  a  contract  for 
five  years  with  the  gas  company  for  lighting  the  whole  of 
the  city,  except  those  streets  which  are  now  lighted  by  elec- 
tricity, wn'th  incandescent  gas  lamps.  The  existing  SO  and 
80  candle-power  Bray's  lamps  at  special  points  will  be  re- 
placed by  "  Denayrouse  "  incandescent  lamps  of  150  and  300 
candle-power,  and  one  of  750  candle-power  will  be  placed  near 
the  London  and  North- Western  Railway  Company's  station. 

ROClldale. — The  corporation  have  decided  to  apply  to  the 
Board  of  Trade,  under  the  Electric  Lighting  Acts  of  1882 
and  1888,  for  a  provisional  order  to  enable  them  to  supply 
electricity  for  public  and  private  purposes. 

Ryde. — An  inquiry  has  been  held  by  the  Local  Government 
Board  respecting  an  application  of  the  council  for  sanction  to 
borrow  a  sum  of  £6,5C)0  for  the  purchase  of  certain  property 
required  for  the  enlargement  of  the  sea  frontage  and  the 
widening  of  the  apprnach  to  Union-street.  There  was  some 
slight  opposition. 

Southampton. — .V  Local  Government  Board  inquiry  has 
been  held  into  an  ajiplication  of  the  council  for  sanction  to  a 
loan  ol'  £11, .500  for  the  erection  of  a  common  lodging-house. 

SOUtliend-On-Sea. — The  Local  Government  Board  have 
sauL-tioned  the  application  of  the  corpuratiou  for  a  loan  of 
£3,418  for  sea  defences. 

Wallingford. — A  Local  Government  Board  inquiry  has  been 
held  with  respect  to  an  application  for  sanction  to  a  loan  of 
£2,000  for  the  purposes  of  sewage  disposal. 

Yorlt. — At  their  last  meeting  the  council  had  under  con- 
sideration the  report  of  a  committee  recommending  the  con- 
struction of  a  swimming  bath  20  ft.  in  length,  at  a  cost  of 
£2,700,  and  that  an  application  be  made  to  the  Local  Govern- 
ment  Board  for  sanction  to  borrow  the  necessary  money. 
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After  some  disenssion  the  matter  was  refprred  bact,  togetlier   I 
with  a  proposal  to  bonow  iiiorjcy  fur  llic  purclKiso  of  laiul. 

URBAN    DISTRICT  COUNCILS. 

ChiSWiCk.  —  A  Lucal  (inveriiini.Mit,  Boanl  impiiry  is  shortly 
to  be  held  inloan  application  uf  the  council  lor  sanction  to  a 
loan  of  £700  for  the  pnr<liaso  of  two  steam  refuse  collecting 
waggons. 

Infield,  —A  committee  of  the  council  are  at  present  con- 

sidering  the  iiiiestion  of  lighting  the  new  isolation  hnspitnl  by 
electricity. 

Farsley. — At  last  week's  meeting  of  the  district  oonncil  it 
was  stated  that  the  plans  and  estimates  submitted  l)y  the 
sewage  engineer  had  been  completed,  an<l  it  was  decided  to 
forward  the  same  to  the  Local  flovernmenl  Board  for  approval, 
together  with  an  applicaliiwi  for  sanction  to  borrow  £1,000 
for  the  construction  of  additional  precipitation  tanks  at  the 
proposed  onLfall  works.  This  sum  is  in  addition  to  the  coun- 
cil's original  application  to  borrow  £14,700  for  carrying  out 
the  sewerage  of  the  district. 

Felixstowe.  -The  result  of  a  recent  poll  to  decide  with  re- 
gard to  I  iic  proposed  acquirement  of  the  local  waterworks 
showed  that'  a  majority  of  over  ."lOO  of  the  ratepayers  arc  in 
favour  of  the  purchase. 

Llandudno. — At  the  last  meeting  of  the  council  the  sui-- 
veyor,  Mr.  Stephenson,  submitted  a  plan  for  making-up 
Qloddaethstreet,  at  a  cost  of  £2,400.  The  matter  will  be 
further  discussed  shortly. — With  regard  to  the  proposed  elec- 
tric tramway  scheme,  the  surveyor  has  been  instructed  to 
take  immediate  steps  to  prepare  the  necessary  plans  and 
estimates. 

Oswaidtwistle. — A  Local  Government  Board  inspector 
recently  held  an  inquiry  respecting  an  application  of  the 
district  council  for  power  Ir)  borrow  £'2,276  for  the  puri)ose 
of  carrying  out  extensions  at  the  gasworks.  Mr.  W.  Sande- 
man,  clerk  to  the  council,  Mr.  Loxley,  the  gas  manager,  and 
other  witnesses  stated  that  of  the  sum  it  was  desired  to  borrow 
£726  was  required  for  gas  mains.  £1,200  for  the  enlargement 
of  one  of  the  gasholders,  and  the  balance  for  sundry  other 
purposes.  The  holder  it  is  proposed  to  enlarge  hasat  present 
a  capacity  of  140,000  cubic  feet,  and  it  is  proposed  to  bring  up 
the  capacity  to  310,000  cubic  feet.  At  the  close  of  the  in- 
quiry the  inspector  visited  the  gasworks. 

Rawmarsh. — An  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  relative  to  che  urban  district  council's 
application  for  sanction  to  a  loan  of  £4,000  for  the  purchase 
of  the  Rose  Hill  estate  for  the  purposes  of  a  public  park. 

Sale. — At  a  special  meeting  of  the  council,  held  on  the  15th 
inst.,  the  chairman  announced  the  receipt  of  a  letter  from  a 
resident  in  the  township  offering  to  the  council  £7,200  for 
the  purchase  of  17.V  acres  of  land  on  condition  that  it  is  laid 
out  and  maintained  .as  a  public  park  and  recreation  ground 
for  all  time,  in  commemoration  of  her  Majesty's  long  reign. 
The  council  had  previously  secured  the  land  on  provisional 
agreements  for  the  amount  named,  which  were  subject  to 
ratification  by  the  ratepayers;  but  at  a  public  meeting,  held  on 
the  1st  inst.,  the  scheme  of  the  council  was  rejected  by  the 
ratepayers,  and  the  park  likely  to  be  lost,  when  the  above 
generous  offer  was  made.  Tlie  donor's  name,  is  by  desire, 
withheld,  but  the  handsome  gift  was  accepted  unanimously 
by  the  council. — The  report  of  Mr.  John  Shaw  on  the  pro- 
posed electric  lighting  of  the  township  is  in  the  hands  of  the 
council  and  will  be  considered  at  an  early  date.  The  scheme 
covers  not  oidy  a  domestic  supply,  but  also  the  whole  of  the 
street  lighting;  the  latter  would  bo  by  five  double  circuits  or 
principal  mains  arranged  on  the  double-wire  principle,  so 
that  alternate  lamps  could  be  lighted  or  extinguished  and  the 
whole  controlled  from  tlie  central  generating  stations.  The 
works  are  estimated  to  cost  about  £22,000. — 'Iho  council  have 
jtist  concluded  the  purchase  of  18  acres  of  land  adjoining  their 
sewage  works — which  will  bo  available  for  irrigation  if  such 
should  be  found  necessary — for  the  sum  of  £1,9(X). 

Skipton. — 'I'ho  council,  at  a  meeting  held  last  week,  had 
under  considoral  ion  a  proposal  to  purchase  the  works  of  the 
gaa  company.  The  gas  company  made  an  offer  some  months 
ago,  and  this  will  form  a  basis  for  negotiations.  The  council 
were  distinctly  favourable  to  the  proposal,  and  it  was  decided 
to  seek  export  advice  on  tlie  condition  of  the  company's  works, 
and  information  as  to  how  other  public  bodies  have  proceeded 
with  similar  undertakings.  It  was  decided  t»  defer  a  pro- 
posal to  provide  electric  light. 

Smetliwlok. — Mr.  Warden-Stevens  has  been  appointed  by 
the  council  to  advise  with  respect  to  a  scheme  for  supplying 
electricity  to  the  district,  'i'hc  gasworks  belong  to  the  coun- 
cil, who  are   considering  tho  (|nestion   of  erecting  a  refuse 

destructor. 

Southgrate. — A  letter  was  read  from  the  Locnl  Government 
Board,  at  a  recent  meeting  of  the  district  council,  sanctioning 
the  borrowing  of  .£"2()0  for  the  provision  of  a  mortuary.  .\t- 
tentinn  was  also  drawn  to  the  provision  of  a  place  for  a  ])oat- 
mortem  examination  in  connection  with  a  mortuary  provided 
under  tho  Act.  Tho  surveyor  was  directed  to  proceed  with 
the  carrying  out  of  the  work. 

Stroud. — A  Local  Government  Board  inquiry  was  held 
recently  relative  to  an  application  of  tho  dietrict  council  for 


sanction  to  bon'ow  £600  for  the  renovation  and  parcliase  of 
tlie  Stroud  baths.  It  was  stated  that  the  baths  originally  cost 
between  £l,f)Ol)  and  £2,000. 

Warminster. — A  8|)ecial  meeting  of  tlie  district  council 
was  held  hust  week  to  receive  the  award  of  the  Local  Govern- 
ment  Board  on  the  long-disputed  pavement  question  with  the 
county  council.  The  award  orders  the  county  council  to  pay 
to  tlie  district  council  the  sum  of  £1,U1G  Us.  lOd.  for  the 
maintenance  of  the  carriageways  at  once,  and  to  repay  the 
whole  cost  of  repairing  the  ijavcmonts  (£2U4  78.  lid.)  by  ten 
equal  annual  instalments,  the  first  instalment  to  be  paid  forth- 
with. Considering  that  the  county  council  at  first  refused  to 
make  any  payment  on  account  of  pavements  during  the  year  in 
question,  and  afterwards  only  offered  a  twentieth  part,  with 
no  guarantee  to  pay  future  instalments,  the  district  council 
expressed  its  satisfaction  with  tho  result  of  the  award. 

Withingrton. — In  consequence  of  the  notice  received  in  June 
last  from  t  he  Manchester  Corporation  that  no  cases  of  infections 
disease  from  the  Wiihington  district  will  be  received  at  Mon- 
sall  after  the  lapse  of  two  years  from  the  date  of  the  notice, 
the  district  council  have  resolved  to  proride  separate  hospital 
accommodation.  Last  week  notice  was  published  of  their 
intention  to  apply,  under  the  Public  Health  Act,  1875,  for  a 
provisional  order  to  enable  them  to  acquire  a  site  on  which 
to  erect  a  hospitsl.     The  -lite  is  in  the  township  of  Bnmage. 

RURAL   DISTRICT  COUNCILS. 

Burgess  Hill. — It  has  been  decided  by  tho  council  to  curry 
oat  certain  paving  works  in  tho  town  and  to  apply  to  the 
Local  Government  Board  for  sanction  to  borrow  the  money 
neceseary  for  this  purpose— t'lJ.,  £250. 

ClactOn. — The  district  council  have  decided  to  erect  lav». 
tories,  &c.,  by  the  side  of  the  West  Cliff,  at  a  cost  of  about 
£2,100,  and  to  constracta  band-stand  on  the  cliff,  at  a  cost  of 
£210. 

East  Crinstead. — The  district  council  have  resolved  to 
apply  to  the  Local  Government  Board  for  sanction  to  a  further 
loan,  not  exceeding  £1,000,  for  the  completion  of  the  sewer- 
age and  sewage  disposal  works  at  Turner's  Hill. 

Filey. — The  result  of  the  poll  of  the  ratepayers  on  the  ques- 
tion as  to  whether  the  town  should  take  steps  to  acquire  com- 
pulsorily  the  undertaking  of  the  gas  and  water  company 
was  declared  recently  as  follows  :  For  the  purchase,  509 ; 
against,  60 — majority  for,  449.  It  is  estimated  that  the 
amount  of  tlie  outlay  involved  will  be  something  like  £40,000. 

Highworth  and  Swindon.— Colonel  W.  Langton  Cote,  one 
of  the  ijispectors  of  tho  Local  Government  Board,  recently 
held  an  inquii'}-  into  the  application  of  the  district  council  for 
sanction  to  borrow  £7,000  for  sewerage  and  sewage  disposal 
works  for  the  parish  of  Stratton  St.  Margaret,  according  to 
the  plans  prepared  by  Messrs.  Fredk.  Beesley  &  Sons,  of  H 
Victoria-street,  London,  S.W. 

iWatlOCk. — The  council  are  promoting  a  Bill  for  power  to 
purchase  the  local  waterworks,  so  tliat  the  supply  may  be 
improved,  to  erect  a  pump-room,  and  to  acquire  the  Spa 
water  at  the  Dimple ;  also  to  carry  out  many  improvements 
in  local  administration.  The  Parliamentary  Committee  have 
already  arranged  for  a  transference  of  the  waterworks  under- 
taking to  tho  council,  for  the  price  of  £18,.'500. 

Newport  Pagnell.— The  council  recently  had  under  con- 
sideration resolutions  submitted  from  the  parish  meeting  of 
Woburn  Sands  with  reference  to  the  water  question.  A 
Sands  representative,  who  spoke  strongly  in  favonr  of  a 
scheme,  alleged  that  nearly  all  the  wells  in  Woburn  Sands 
were  merely  land  wells,  and  that  after  heavy  rains  there  wai 
nowhere  for  the  overflowing  sewage  to  run  into  but  them. 
Some  cesspools  had  not  been  emptied  for  seven  years,  the 
consequence  being  that  during  tho  heavy  rains  they  over- 
flowed and  ran  into  wells.  It  was  eventually  decided  to  ask 
Mr.  Balfour  to  jirepare  a  scheme. 

Newton    Abbot. — At    a    recent    meeting  of  the  district 

council,  iMr.  Seagar,  tho  sanitary  inspector,  submitted  an 
answer  to  bo  sent  to  the  General  Purposes  Committee  of  the 
Devon  County  Council  in  reply  to  their  conininnication  stal- 
ing that  no  progress  had  been  made  in  the  direction  of  the 
improved  scavenging  in  the  small  towns,  and  that  the  well 
water  at  Morcton  should  be  superseded.  It  stated  that  all 
towns  over  2,(KiO  inhabitants  were  regularly  attended  to,  and 
the  rural  portions  were  also  receiving  attention.  With  regard 
to  tho  wells  at  Moreton,  they  had  been  practically  abolished, 
and  the  inhabitants  were  being  supplied  from  the  reservoir. 
At  tho  same  meeting  the  council  decided  to  either  purchase 
or  hire  a  steam  roller  for  use  on  the  roads  over  which  they 
had  control,  and  a  committei-  was  appointed  to  obtain  all 
particulars  as  to  cost  of  working  and  probable  outlay. 

Ripley. — Two  tenders  were,  at  the  last  meeting  of  the 
council,  considered  for  the  repair  of  Wood-street,  Wall-stroot 
and  Mosley-street — viz.,  Messrs.  Wain  A  Cope,  £747,  and  Mr. 
J.  Cope,  £750.  It  was  decided  to  ask  Messrs.  Wain  i  Cope 
if  they  would  bo  prepared  to  do  tho  work  for  the  sum  of  £5150, 
in  accordance  with  the  esliinato  of  the  surveyor. 

RoytOn. — The  contract  for  tho  construction  of  about  900 
lineal  yards  of  brick,  cast-iron  and  earthenware  pipe  sewers 
has  been  let  to  Messrs.  Geo.  Freeman  it  Sons,  of  t'ldhum. 
Their  tender  amounted  to  £1,4.39. 
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West  Lancashire. — Mr.  H.  H.  Law,  au  inspector  of  the 
Local  Government  Boarcl,  recently  held  an  inquiry  respecting 
an  application  of  the  district  council  for  power  to  borrow 
£3,600  for  a  water  supply  for  the  township  of  Melliug.  Mr. 
J.  J.  Lackland,  water  engineer  to  the  St.  Helens  Corpora- 
tion, explained  the  enpjineering  pcn-tion  of  the  project. 

SCOTLAND    AND    IRELAND. 

Bangfor. — An  inquiry  wa^  held  recently  with  respect  to  an 
application  of  the  council  for  sanction  to  borrow  a  sum  of 
£2,000  for  purposes  connected  with  the  new  cemetery  for  the 
Bangor  United  District. 

Belfast. — A  conimnnicatiou  has  been  received  from  the 
Local  Government  Board  sanctioning  the  raising  of  a  loan  of 
£65,000  for  the  construction  of  the  new  electric  supply  works. 

Brechin. — An  arrangement  has  been  made  with  Edmund- 
son's  Electricity  Corporation  for  the  introduction  of  electric 
lighting  into  the  town. 

Crieff. — The  town  council  have  received  the  rejiort  of  Mr. 
W.  Avnot,  late  borough  electrical  engineer  of  Glasgow,  on 
tlie  proposal  to  utilise  the  water-power  of  the  BarWck  and 
Turret  Falls,  which  are  3  miles  to  the  north-west  of  Crieff, 
for  the  purpose  of  lightirg  the  town  by  electricity.  Mr. 
Arnot  states  that  to  utilise  tliese  falls  it  wonld  be  necessary 
to  form  a  large  reservoir  near  the  Barvick,  and  the  cost  of 
this  and  other  necessary  works  would  be  £8,000,  the  annual 
working  expense  being  £1,418.  He  thinks  the  safest  and 
eheapest  way  t^i  light  the  town  would  be  by  means  of  steam- 
power.  This  plan  would  co.^t  £6,000  to  execute,  while  the 
working  expense  wonld  be  about  £1,275. 

Dingwall. — The  town  will  shortly  be  illuminated  by  means 
of  the  electric  light,  the  council  having  arranged  for  its  in- 
trodnction,  at  a  coat  of  £102  annually. 

Dublin. — A  re]io.-t,  recently  submitted  by  Prof.  Kennedy 
in  connection  with  the  corporation's  electric  lighting  scheme, 
states  that  the  Pigeon  House  Fort  site  is  not  at  all  suitable 
for  t>he  proposed  generating  station.  Prof.  Kennedy  will 
probably  be  asked  to  furnish  a  supplemental  report  suggest- 
ing a  suitable  site. 

Dundee. — A  scheme  for  the  mnnicipalisation  of  the  tram- 
ways has  been  adopted,  and  the  lines  will  come  into  the 
possession  of  the  corporation  in  June,  1899. 

Edinburgh. — At  a  recent  special  meeting  of  the  Edinburgh 
and  Leiih  Gas  Coiiimission  it  was  decided  to  adopt  a  report 
gf  the  Works  Committee  with  regard  to  a  site  for  the  pro- 
posed new  gasworks.  Tlie  chairman,  who  brought  forward 
the  report,  said  that  there  was  immediate  necessity  for  in- 
creasing the  capacity  of  the  ]iresent  storage  plant,  btit  tho 
Edinburgh  works  admitted  of  no  extension.  The  Leith  works 
reqnired  to  be  thoroughly  reconstructed;  but  even  though  the 
available  land  at  Leith  was  used  and  the  works  remodelled, 
the  output  could  not  be  largely  increased  there.  The  com- 
mittee had  therefore,  after  careful  consideration,  decided  upon 
a  site  at  Granton.  Tne  land  was  to  the  west  of  Granton 
harbour,  atid  there  was  connection  with  both  the  Caledonian 
and  the  Xorth  British  Kaihvays.  The  area  to  be  acquired  was 
106:i  acres,  and  would  cost  £124,000. 

Glasgow. — A  sub-committee  on  the  question  of  a-bridge 
over  the  Clyde  east  of  Albert  bridge  have  decided  to  recom- 
mend to  the  Statute  Labour  Committee  that  meantime  they 
should  prcceed  with  the  election  of  a  vehicnlar  bridge  at 
Govan-street.  The  tlecition  has  been  come  to  largely  on 
account  of  the  continued  diffionltics  in  obtaining  ground  for 
another  bridge  further  east,  a  proposal  which  is  still  under 
jiegotiation. 

■Monifieth. — At  a  special  meeting,  held  last  week,  it  was 
almost  unanimously  decided  to  erect  works  for  the  supply  of 
gas  to  the  town.  Estimates  of  the  proliablo  cost  of  erection 
were  submitted,  togetlier  witli  the  estimated  cost  of  laying 
the  necessary  pipes.  The  whole  of  the  work,  it  was  thought, 
would  cost  about  £3,000,  and  gas  could  be  supplied  at  the 
rate  of  between  43.  6d.  and  5s.  per  1,000  ft. 

Perth. — The  Special  Committee  of  the  Police  Commission 
recently  had  under  consideration  propcjsals  by  Messrs. 
Bljthe  &  Westlands,  engineers,  as  to  the  plana  for  a  pro- 
posed new  bridge.  Two  alternative  plans  were  submitted. 
One  was  of  a  bridge  32ft.  wide — the  width  of  the  present 
bridge — and  another  of  a  bridge  42  ft.  wide,  the  latter  being 
estimated  to  cost  from  £1,800  to  £2,000  more  than  the 
narrower  structure.  The  committee  eventually  decided  to 
recommend  the  commission  to  accept  the  plans  of  tho  wider 
bridge,  the  execution  of  which  was  estimated  to  cost  about 
£13,(100. 

POllOkShawS.  —  On  the  rcconimenilatiou  of  .'i  sub-committee, 
who  were  recently  appointed  to  confer  with  a  sub-committee 
of  the  Glasgow  Corporation  on  tfio  subject  of  a  sewage 
scheme  for  the  south  side  ol"  the  Clyde,  it  has  been  decided  to 
add  the  sewage  of  the  burgh  to  thai  of  Glasgow,  tho  corpora- 
lion  of  the  city  stating  that  they  are  jirepared  to  convey  it  to 
thoir  sewers^  atid  from  thence  to  tho  sewjtge  ^vorks  for  treat- 
ment. At  present  the  (iln.sgow  Corporation  are  unable  to 
stale  what  it  will  cost  either  burgh,  but  it  is  not  their  inten- 
tion, they  further  state,  to  make  a  profit  from  Pollokshaws  or 
from  any  other  authority  that  may  join  them. 

WaterfOrd. — An  application  has  been  inade,  on  behalf  o' 
tho   corporation,  for   power  to   borrow  mooey    for  works  o 


sewerage,  water  supply,  the  erection  of  an  abattoir,  and  other 
purposes.  The  sewerage  scheme  forms  a  portion  of  the  large  " 
scheme  introduced  by  Mr.  M.  J.  Fleming,  borough  surveyor, 
in  April,  1894,  and  which  was  subsequently  reported  on  by 
Mr.  J.  C.  Bretlaud,  m.i.c.e.,  city  engineer  of  Belfast,  in  April, 
1895.  Mr.  Bretlaud,  it  may  be  remembered,  approved  of  Mr. 
Fleming's  plan,  with  certain  extensions,  including  a  pumping 
station  and  a  single  outfall  into  the  river  near  Waterpark 
College.  Tho  ])resent  proposal  forms  but  a  section  of  that 
scheme,  and  embraces  about  6J  miles  of  streets,  at  a  cost  of 
£11,000.  It  is  intended  that  the  remainder  of  the  scheme 
will  be  taken  up  from  time  to  time  until  the  entire  scheme, 
which  is  estimated  to  cost  about  £40,000,  is  completed. 

ADVERTISEMENTS        ~ 
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OUNTY  BOROUGH  OF  WEST  HAM. 


PRIVATE  STREET  WORKS. 


TO  CONTRACTORS. 
The    Council    hereby    in«te    tenders   for   Mnking-up   and 
Paving  the  following  Streets  : — 

Contract  L 
Upton-avenue,  Forest  Gate. 
Doris-road,  ,,  „ 

Verona-road,  ,,  „  '    ' 

Kingsley-road,       ,,  ,, 

Contract  II. 
Queen's-road,  Custom  House. 
Fords  Park-road,  Canning  Town. 
Pacific-ro.ad,  ,,  ,, 

Dartmouth-ro.ad,  ,.  ,, 

Thome-street,  ,,  ,, 

Invicta-road,  Custom  House. 
Plans  maybe  seen, specification, form  of  tender  and  further 
particttlars  obtained,  at  the  office  of  Mr.  Lewis  Angell,  Borough 
Engineer,  Town  Hall,  Stratford,  E.,  on  payment  of  £1,  which 
will  be  returned  on  receipt  of  a  hona-jide  tender. 

Tenders,  endorsed  "  Tender  for  Private  Street  Works,"  to 
be  sent  to  my  office  not  later  than  4  o'clock  on  Tuesday, 
December  14,  1897. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  The  contractor  will  be  required  to  enter  into  a 
bond  with  two  sureties  for  the  due  performance  of  the  con- 
tract, and  no  work  will  be  ordered  under  the  contract  until 
such  bond  has  been  duly  executed. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  such  rate  of  wages,  and  observe  such  hours 
of  labour,  as  are  recognised  by  tlie  workmen's  trades  unions 
and  in  force  at  the  time  of  signing  the  contract.  In  the  event 
of  any  breach  of  such  agreement  the  Council  will  enforce  the 
penalty  clause  in  its  entirety. 

(Bv  order  of  the  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 
Town  Hali,  West  Ham,  E.  .      ,,  ' 

20tb  November,  1897. ,    .■_,-:     .; 

S T.    LUKE'S"(M1DDLESEX)  VESTRY. 
WOOD  PAA'ING  WORKS. 
Tenders   are   invited    for   jiaving   with   Jarrah  Wood   the 
Carriageway  of  Chiswell-streetand  other  works  in  connection 
therewith  in  accordance  with   the  plan  and  specification  and 
general  conditions  of  contract  approved  by  the  Vestry. 

The  plan,  specification  and  conditions  may  be  seen,  and 
forms  of  tender  may  be  had,  any  day,  save  Saturday,  from  11 
to  5  o'clock,  and  on  Saturdays  from  11  to  1  o'clock,  on  appli- 
cation to  the  Surveyor's  department. 

Tenders,  marked  outside  "  Wood  Paving,"  must  be  delivered 
before  noon  on  the  8th  proximo. 

Only  those  tenders  made  upon  the  official  form,  properly 
filled  up  and  signed  by  the  contractor  and  the  proposed 
sureties,  will  be  cnteitained. 

(Bv  order) 

G.  W.  PRESTON, 

Clerk  of  the  Vestry. 
Vesliy  Clerk's  Office, 
Si.  Luke's  Vestry  Hall,  City-road,  E.C. 

24th  November,  1897. 

TTRB"Airi)Ts  T  R I  C  T     COUNCIL    OP 

U  WITHINGTON. 

The  Council  are  prepared  to  receive  applications  from  com- 
petent persons  for  the  .appointment  of  an  Inspector  of  Drain- 
age Works  in  connection  with  new  buildings.  Candidates 
most  be  able  to  survey  and  level,  and  must  have  had  practical 
experience  in  supervising  the  construction  of  drains  and  test- 
ing the  same  by  means  of  water  and  other  tests.  Commencing 
salary,  £80  a  year. 

Applications,  in  candidate's  own  handwriting,  stating  age 
and  oxjierience,  together  with  copies  of  three  recent  testi- 
monials, to  be  sent  to  mo,  endorsed  "  Dr.ainage  Inspector,"  not 
later  than  'I'ucsdav,  the  30th  inst. 

ALBERT  ROBERTS, 

Clerk  to  the  Cout.eil. 
Town  Hall,  Witliiiigton. 

November  24,  1897.  , . 
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Personal. 


Mr.  O.  S.  Brown,  snrveyor  to  the  V'eatry  of  Cambernell, 
has  been  grunted  a  moiitliV  leave  of  absence  on  account  of 
ill-healtli. 

Paddington  Vestry  liavo  appointed  Mr.  AUiart  Weston,  son 
of  the  sarveyiir,  to  the  post  of  assistant  snrvovor,  in  the  place 
of  Mr.  (iadfiden,  deceased. 

Mr.  1").  Balfour,  of  3  .Si.  Nicholas  Buildings,  Xewcastleon- 
Tyne,  lias  bi-en  instructed  by  the  Newport  PagnoU  Kuml 
District  Council  to  prepare  a  sch<nie  of  water  supply  for  the 
district  of  Wovcndcn. 

The  plans  of  Mr.  6.  H.  Tail  have  been  approved  by  the 
Dartford  Hural  District  ("onncil  for  the  erection  of  chapels, 
boundary  walls,  socton's  lionse,  ic,  at  the  new  cemetery  at 
Stone.     The  cost  of  tlii'  buildings  is  estimated  at  J;;),(XI0. 

The  Isle  of  Thanet  Rural  District  Council  have  decided  to 
comply  with  the  request  of  the  surveyor,  Mr.  L.  W.  Hogbin, 
who  is  seeking  a  fresh  apjiointnient,  for  a  testimonial.  The 
testimonial,  which  was  drafted  by  the  chairman,  spoke  in  the 
highest  terms  of  Mr.  Hogbin's  abilities. 

The  Genenil  Workn  Committee  of  the  Coventry  Town 
Council  have  reported  that  a  sub-committee  have  made  the 
following  aj)j)oiniments  in  the  .surveyor's  department,  which 
is  being  rearranged  and  augmented  :  Building  inspector,  Mr. 
Spencer  Bu.sh,  London;  architectural  assi.^tant,  Mr.  John  K. 
Cooke,  Bradford. 

At  a  recent  meeting  of  the  Electricity  Committee  of  the 
Glasgow  Corporation  a  sub-committco  was  appointed  to  make 
a  selection  from  the  ihirty-three  applications  sent  in  for  the 
office  of  chief  electrical  engineer,  rendered  vacant  by  the 
resignation  of  Mr.  Arnot.  Several  of  the  applicants  are  stated 
to  be  well-known  electricians. 

'  'The  death  occun-ed  last  Thursday  of  Mr.  Joseph  Hague, 
who  was  at  one  time  surveyor  to  the  local  authority  at  Marple. 
He  was  afterwards  appointed  to  the  post  of  surveyor  to  the 
local  boanl  ai  Northwich.  In  1881  he  received  a  similar 
appoint  mem  tmder  the  Buxton  Local  Board,  but  resigned  in 
1895  and  ret  ired  to  Llandudno.    He  leaves  a  widow  and  fatnily . 

.  Jfr.  Fairlie  Bruce,  who  had  charge  of  the  Blane  Valley  sec- 
tion of  the  Glasgow  works,  has  been  appointed  waterworks 
engineer  to  the  Municipality  of  Bombay,  and  was  to  have 
started  for  India  at  the  end  of  last  week.  Since  leaving 
Glasgow  Mr.  Bruce  has  had  charge  of  the  staff  engaged  on 
the  Staines  reservoir  schente  for  the  supply  of  London,  under 
the  chief  engineers,  Messrs.  Hunter  &  Hamilton. 

Mr.  F.  J.  Warden-Stevens,  of  Connaught  Mansions,  .'!4 
Victoria-street,  Westminster,  8.W.,  has  been  retained  by  the 
Smethwick  District  Council  to  advise  as  to  the  electricity 
supply  scheme  for  the  district.  Mr.  Ward-n-Stevens  has 
also  been  appointed  consulting  engineer  to  the  Oldbury  Dis- 
trict Council,  in  connection  with  the  electric  lighting  and 
power  scheme  for  the  town,  and  to  advise  in  reference  to  the 
application  for  a  provisional  order. 

Mr.  E.  W.  Lashmore,  who  has  now  taken  up  the  appoint- 
ment of  district  snrveyor  under  the  Bristol  Corporation,  was  re- 
cently presented  with  a  handsome  standard  lamp,  bearing  a  suit- 
ably-engraved plate,  together  with  a  three  tire  cake-^tand.  as  a 
mark  of  esteem  and  congratulation  from  his  late  colleagues  in 
the  engineer's  department  of  the  Southampton  Corporation. 
Mr.  W.  B.  G.  Bennett  made  the  presentation,  and  referred  in 
complimentary  terms  to  Mr.  Lashmore's  past  work. 

It  is  with  regret  that  we  learn  of  the  death  of  Mr.  T.  R. 
Hawkins,  surveyor  to  the  Weoblcy  Rural  District  Council. 
The  sad  event  w.os  annonnced  at  a  recent  special  meeting  of 
the  council,  when  it  was  unanimously  decided  to  convey  a 
vote  of  condolence  to  the  widow  and  family  in  their  bereave- 
ment. The  council  have  .iee?pted  the  offer  of  Mr.  James 
Hawkins,  brother  of  the  late  surveyor,  to  carry  on,  through 
his  son,  the  duties  until  Chiistmas.  In  the  meantime  the 
matter  of  a  fresh  appointment  is  to  be  considered. 

The  award  of  the  assessor  a|)poiQted  by  the  Lower  Bebing- 
ton  Urban  District  Council  (.Mr.  II.  P.  lioulnois.  M.i  c.K.)  to 
consider  the  several  scheme"  of  sewerage,  involving  the 
diversion  of  the  various  outfalls  now  draining  into  the  Brom. 
borough  pool,  submitted  in  rrsponse  to  an  invitation  recently 
made  by  the  council,  is  as  follows  :  The  tirst  premiuin  of  i.'.'»0 
goes  to  Messrs.  Beloe  &  Priest.  Liverpool ;  second  pieminm,  of 
£35,  to  Mr.  11.  Bertram  Xieholla,  Birmingham  ;  anil  the  thinl 
premium,  of  £20,  to  Messrs.  Goodison.  Atkinson  &  Ford,  of 
Liverpool. 

We  regret  to  hear  that  Mr.  A.  Crcer,  city  engineer  of 
York,  met  with  an  accident  recently  while  inspecting  the 
septic  tanks  at  Exeter,  with  a  view  to  the  possible  adoption 
of  the  system  in  York.  While  Mr.  Creer  was  in  ihe  septic 
chamber  observing  the  chemical  action  set  u)i  in  the  8e%vnge 
an  explosion  took  place,  with  the  result  that  he  sustained 
severe  burns  and  a  shock  to  the  nervous  system,  lie  lins 
since  been  confined  to  bed  at  Exeter.  au<l  has  been  attended 
by  Dr.  Cattley,  the  medical  officer  of  health  for  York,  and 
niu'sed  by  his  wife.      It  is  stated  that  a  precisely  similar 


accident  happened  a  few  weeks  since  to  the  city  surveyor  of 
Belfast  in  the  same  chamber  at  Eieter. 

A  meeting  of  the  Finance  E.vecntive  Sub-Committee  of  the 
HuddersfieUI  Town  Council  was  held  on  Tuesday  evening,  to 
make  a  selection  of  the  candidates  for  the  vacant  post  of 
borough  surveyor.  Out  of  a  total  nnniburot  sixty-four  appli- 
cants the  following  were  selecu-d  :  Mr.  K.  F.  Campliell. 
borough  surveyor.  Stockton  on -Te<  s  ;  Mr.  M.  Harold  Sykes. 
borough  surveyor,  Morlev;  Mr.  J.  C.  Hanlw,  surveyor  to  the 
Barry  Urban  District  Cooncil ;  Mr.  E.  Paley  Stephensoa. 
surveyor  to  the  Llandudno  Urban  District  Council;  Mr.  K. 
Nicholls.  principal  assistant  to  the  city  surveyor  of  Leeds; 
Mr.  W.  Howard  Smith,  late  borough  surveyor  of  Carlisle; 
and  Mr.  Frederick  J.  Edge,  eliief  assistant  surveyor  at  Man- 
chester. 

A  special  meeting  of  the  Health  Committee  of  the  Liver- 
pool Corp<iration  was  held  on  the  18th  inst.,  for  the  purpose 
of  considering  certain  rearrangements  of  the  staff  of  the  de- 
partment consequent  on  the  resignation  of  Mr.  H.  P.  Boulnoli, 
city  engineer  ond  building  sar^•eyor.  After  some  di^cussioii, 
it  was  decided  to  recommend  the  city  council  to  promote  Mh 
William  Goldstraw,  deputy  building  surveyor,  to  the  pOsitiflti 
of  building  surveyor  to  the  corporation,  and  to  increase  ws 
salary  from  JC350  to  £450  p-'r  annum.  The  meeting  also  f<i- 
solved  that  a  successor  to  Mr.  Boulnois,  as  city  engineer,  tte 
advertised  for,  a  salary  at  the  rate  of  £l,CXX)ayear  beinf< 
offered.  A  sub-committee  was  appointed  to  deal  with  thfe 
applications  and  make  recommendations  to  the  General  Com- 
mittee. '     .^ 

We  regret  to  announce  the  death  of  Mr.  Charles  John 
Shoppee,  past-president  of  the  Surveyors'  Institution,  which 
took  place  on  Thursday,  at  theatlvanced  age  of  seventy-Ibree. 
Deceased  was  the  eldest  son  of  the  late  Mr.  Joseph  Shoppee, 
of  Uxbridgc.  His  family  had  been  connected  with  that  town 
for  four  generations,  and  he  was  born  there  on  December  9th, 
1823.  He  was  educated  at  Uxbridge  School,  under  Dr. 
Beasley,  and  then  became  the  pupil  of  the  late  Mr.  Thomas 
Morris,  of  Regent-street,  subsequently  entering  the  office  of 
Mr.  Bailton.  In  1851  Mr.  Shoppee  commenced  to  practice 
on  his  own  account  at  01  Doughty-street,  Gr.iy'a  Inn,  anl  in 
1878,  together  with  his  eldest  son,  who  had  then  joined  him, 
removed  to  new  offices  at  22  John-street,  Bedford-row.  Ttto 
years  after  eommejicing  practice  he  poised  the  cxajiinatioii 
for  district  snrveyor,  while  he  was  admitted  an  AssociiliQ  of 
the  Royal  Institute  of  British  Architects  in  1863,  .and'a 
Fellow  of  the  Institute  in  1880.  He  was  elected  a  Fellow  of 
the  Surveyors'  Institute  on  its  foundation  in  1868,  became  a 
member  of  the  council  in  1870.  vice-president  iu  -18C5,  and 
president  in  1892.  holdingthe  last-named  office  for  two  years. 
During  this  period  he  served  on  the  tribunal  of  appeal  with 
regard  to  the  Metropolitan  Building  Act,  and  he  also  re^ire- 
sented  the  Institution  at  two  congresses  of  surveyors  held  at 
Paris  in  1879  and  1880.  His  reputation  as  an  architect  hml 
surveyor  is  well  known,  and  ho  had  considerable  exptrrienee 
as  an  arbitrator  and  umpire  in  references  and  compensstitm 
cases.  In  addition  to  the  Surveyors' Institution,  he  was  con- 
nected with  the  Sitrveyors'  Association,  and  at  the  time- if 
his  death  was,  with  one  ctception,  the  senior  member  of  that 
body.  The  funeral  took  place  on  Monday,  the  ceremony,  «i 
the  special  request  of  the  deceased,  being  of  as  quiet  aifd 
nnaseuming  a  nature  as  possible.  A  preliminary  8er>MC«  M-Ss 
held  at  Gr.ty's  Inn  Chapel,  while  the  interment  took  pluce  at 
Usbridgo  cemetery.  An  excellent  portrait  of  Mr.  Sliopp^ 
appeared  in  The  .Si'rvrvor  of  Jime  2,  1S92. 

.\t  an  adjourned  meeting  of  the  Brislol  City  Couinil,  held 
recently,  a  loog  discussion  took  place  ii\  reference  to  the 
report  presented  by  the  Finance  Committee  recouimendii(g 
the  appointment  of  a  city  estate  surveyor  and  valuer,  ut.a 
salary  of  £7(X)  per  annum,  to  increase  by  annual  increments 
of  £UX)  to  £1,(XX)  per  annum.  It  was  stateil  that  the  report. 
to  which  we  referreil  a  week  or  two  ago.  did  not  mereJy 
emanate  from  the  Finance  Committee,  but  was  a  joint  report, 
produced  in  the  tirsi  instance  by  the  accredited  n^presonta- 
tivcs  of  several  committees  who  really  had  to  do  Hiih  the 
work  of  such  an  officer,  ami  who  wer^  of  opinion  that  if  it 
were  carried  out  very  great  results  won'd  follow  beneficial  lo 
the  city  and  conducive  to  the  better  working  of  Ihe  macldneiy 
of  the  corporation.  A  momlier  of  the  council,  in  snpportlAg 
the  committee's  recommendation,  said  that  the  lirst  man  who, 
in  regard  to  the  work  they  luid  under  discussion,  should  riH'ciVe 
a  salary  of  £1,000  a  year,  was  Mr.  Yabbicom,  and  before  they 
considered  the  questicm  of  giving  such  a  salary  lo  a  ninn  nti. 
known  they  had  better  do  justice  to  men  they  had  in  their 
employ.  The  committees  report  was  adopteil,  .Vf  the  time 
when  Mr.  Yabbicom  held  the  position  of  city  engineer  oniy 
the  late  Mr.  J.  Thomas  was  city  surveyor,  and  as  such  super- 
intended the  construction  of  i\ew  buildings  and  also  hid 
charge  of  the  public  anil  private  bnildings  lielonging  to  the 
corporal  ion.  The  landed  estates  were,  however,  managetl  dy 
a  laud  steward  t Mr.  Siurge),  who  made  all  valuations  fi'r 
rat  ng  and  negotiated  for  the  purchase  of  properties  required 
for  street  improvements  and  other  purposes.  On  the  death 
of  Mr,  Thomas,  Mr.  Yabbicom  was  opiHiintod  city  snrveyorin 


m 


THE    SURVEYOR  AND  MUNICIPAL         [November  26,  isg?. 


addition  to  his  former  duties  as  engineer,  bnt  in  accepting  the 
appointment  he  stipulated  that  the  conncil  shonld,  as  soon  as 
convenient,  relieve  him  of  the  care  of  the  city  property,  the 
work  of  purchasing  property,  and  the  duties  of  valuation,  tte. 
This  proposal  was,  after  careful  consideration,  agreed  to  with- 
out any  modification  ;  hence  the  foregoing  report  to  the  council. 


LONDON  WATER  SUPPLY. 

The  Royal  Commission  who  were  appointed  Ijy  Govarnment 
in  the  course  of  the  last  session  of  Parliament  to  inquire  and 
report  upon  this  subject,  held  their  first  sitting  for  the  taking 
of  evidence  on  Monday,  in  the  Moses  Boom  of  the  House  of 
Lords.  The  proceedings  are  likely  to  be  very  protracted,  in 
view  of  the  wide  scope  of  the  terms  of  reference,  which  are  : 
"To  inquire  (1)  whether,  having  regard  to  financial  consider- 
ations and  to  present  and  prospective  requirements  as  regards 
water  suppl}'  in  the  districts  within  the  limits  of  supply  of 
the  metropolitan  water  companies,  it  is  desirable,  in  the  in- 
terests of  the  ratepayers  and  water  consumers  in  those  dis- 
tricts, that  the  undertakings  of  the  water  companies  should 
be  acquired  and  managed,  either  (a)  by  one  authority  or  (b) 
by  several  authorities,  and,  if  so,  what  should  be  such  author- 
ity or  authorities ;  to  what  extent  physical  severance  of  tlie 
works  and  other  property  and  sources  of  supply  of  the  several 
companies,  and  the  division  thereof  between  different  local 
authorities  within  the  limits  of  supply,  are  practicable  and 
desirable ;  and  what  are  the  legal  powers  necessary  to  give 
effect  to  any  such  arrangements.  (2)  If  the  undertakings  are 
not  so  acquired,  whether  additional  powers  of  control  should 
be  exercised  by  local  or  other  authorities ;  and,  if  so,  what 
those  powers  should  be.  (3)  AVhether  it  is  practicable  to 
connect  any  two  or  more  of  the  different  systems  of  supply 
now  administered  by  the  eight  metropolitan  companies  ;  and, 
if  so,  by  whom,  and  in  what  proportion,  should  the  cost  of 
connecting  them  be  borne,  and  what  are  tlie  legal  powers 
necessary  to  give  effect  to  any  such  arrangement. 

Mr.  Cripps,  the  Parliamentary  agent  of  the  London  County 
Council,  gave  evidence  to  show  that  the  tendency  of  Parlia- 
mentary action  of  late  years  had  been  in  favour  of  vesting 
the  management  in  some  public  body.  The  London  County 
Conncil  had  tried  to  bring  about  the  purchase  of  existing 
^companies'  undertakings  by  agreement,  bnt,  failing  that,  he 
saw  nothing  for  it  but  arbitration.  After  examining  the 
witness  upon  tables  handed  in  by  him  for  the  purpose  of 
illustrating  the  variations  of  the  London  companies'  charges 
for  water  supplied,  the  commission  adionrned  until  Monday, 
December  6th. 


THE  ANALYSES^F  JLONDON  WATER. 

In  their  monthly  report  on  the  London  water  supply  iSir 
W.  Crookes  and  Prof.  Dewar  take  note  of  recent  criticism  of 
the  way  in  which  the  analyses  of  London  water  are  conducted. 
To  prevent  any  misapprehension  in  the  public  mind,  "  it  may 
be  advisable  to  repeat,"  they  say,  "  that  the  water  companies 
in  no  way  intei'fere  with  our  position  as  absolutely  inde- 
pendent scientific  authorities.  The  companies  have  no  in- 
formation antecedent  to  publication  aa  to  what  will  appear  in 
the  report."  And  the  examiners  add,  "  Our  communications 
with  the  companies  are  chiefly  confined  to  calling  their  im- 
mediate attention  to  the  least  anomaly  appearing  in  the 
character  or  the  quality  of  the  tiitered  water,  our  chief  aim 
being  to  advise  the  engineers  at  the  works  as  to  the  eflSciency 
of  storage  and  filtration.  There  is  no  city  in  the  world," 
they  conclude, "  where  such  minute  and  incessant  care  is  taken 
daily,  and  almost  hotu'ly,  to  detect  and  report  on  the  slightest 
deviation  from  purity  in  its  water  supply."  During  the 
month  under  review,  September,  the  water  supply  was,  the 
examiners  say,  actually  in  a  higher  state  of  purity  than  it  was 
in  the  corresponding  month  of  last  year.  As  to  the  provision 
against  fire,  it  seems  that  there  are  now  in  the  metropolis 
1,669  miles  of  streets  containing  pipes  constantly  charged 
with  water.  In  this  extent  of  streets  34,605  hydrants  have 
been  fixed,  and  there  are  also  many  thousands  of  fire-plugs. 


A  Congratulation.— We  have  to  congratulate  our  able  con- 
temporary. The  Electrical  Review,  on  the  completion  of  the 
twenty-fifth  year  of  its  existence.  It  was  only  through  an 
oversight  that  we  omitted  to  extend  our  congratulations  a 
week  ago  on  the  appearance  of  the  double  number,  which  fitly 
celebrated  the  occasion.  Wo  cordially  endorse  the  following 
remarks  which  have  appeared  in  an  evening  contemporary  : 
"  During  this  quarter  of  a  century  Tlie  Elecli'ical  Review  has 
practically  seen  the  rise  and  development  of  the  electrical 
age,  beginning  witli  telegraphy,  of  which  it  was  among  the 
earliest  accredited  organs.  The  occasion  has  been  celebrated 
by  a  sumptuous  double  number,  printed  throughout  on 'art 
paper,'  and  containing  a  number  of  scientific  summaries  con- 
tributed by  the  men  who  have  been  engaged  in  uuiking 
electrical  history.  Under  the  able  direction  of  Mi's.srs.  Ala- 
baster &  Gatehouse,  The  Electrical  Reviciv  has  attained  a  high 
position  among  technical  journals,  and  starts  on  its  second 
qnarter-centnry  with  ©yery  prospect  of  increased  success." 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

VoLnNTAHY  Pass  Examination. 
The  twenty-fifth  examination  for  candidates  for  the  offices 
of  engineer  and  surveyor  to  municipal  corporations  and  dis- 
trict councils  will  be  held  at  the  Institution  of  Civil  Kn- 
gineers.  Groat  George -street,  Westminster,  on  Friday  and 
Saturday,  the  1st  and  2nd  April,  1898.  Application  forms, 
duly  filled  in  by  intending  candidates,  must  be  in  my  hands 
on  or  before  the  5th  day  of  March,  1898. 


11  Victoria-street,  London,  S.W. 


Thomas  Cole,  Secretary. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

Next    Meeting. 

An  ordinary  meeting  of  the  members  of  the  Institution  of 
Civil  Engineers  will  be  held  on  Tuesday,  at  8  p.m.,  when  a 
paper  will  be  read,  with  a \iew  to  discussion,  by  Messrs. Hugh 
L.  Callender,  M.A.,  f.e.s.,  and  John  T.  Nicolson,  B.sc,  on 
*'  The  Law  of  Condensation  of  Steam." 

STfDENTs'  Meeting. 

A  students'  meeting  will  also  be  held,  at  8  p.m.  on  Friday, 
when  a  paper  will  be  read  by  Mr.  Grote  Stirling,  sirD.l.c.E., 
on  "  Permanent  Way :  its  Construction  and  Relaying."  Sir 
John  Wolfe  Barry,  k.c.b.,  ll.d.,  f.r.s.,  will  preside. 


THE  SURVEYORS'  INSTITUTION. 


Next   Meeting. 

The  next  ordinary  general  meeting  will  be  held  on  Mon- 
day, when  a  paper  will  be  read  by  Mr.  J.  D.  Wallis,  entitled 
"  The  Manchester  Ship  Canal  Compensation  Cases."  The 
chair  will  be  taken  at  8  o'clock. 

Students'  Preliminary  Examination. 

The  students'  preliminary  examination  will  be  held  on  the 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland  will  be  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  be  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 

Special  Certificate  Examination,  1898 
(FOR  members). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proposed 
to  be  held  on  Tuesday,  Wednesday  and  Thursday,  the  14th,  15th 
and  16th  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Junior  Meetings. 

The  first  of  four  meetings  of  examinees  and  students, 
authorised  (subject  to  certain  conditions)  by  the  council  to 
be  held  during  the  present  session,  will  take  place  in  the 
lecture  hall  of  the  Institution  on  Mondaj-.  The  chair  will  be 
taken  at  7  o'clock. 


APPOINTMENTS  VACANT. 

Adcertiiement*  which  are  receivpd  too  late  for  cla$tiJicatioil  cannot 
included  in  theee  summaries  until  the  Jollowint^  Keek, 


Road  Foreman. — November  29th. — Featherstone  Urban 
District  Council.  30s. — Mr.  W.  A.  Palliser,  surveyor  to  the 
council. 

As.sistant  Inspector  of  Noisances. — November  29th.— 
Corporation  of  York.     26s. — Mr.  W.  H.  Andrew,  town  clerk. 

Manager  for  Gas  and  Water  Works. — November  30th. 
— Ambleside  Urban  District  Council.  £150. — Mr.  George 
Gatey,  clerk  to  the  council. 

Road  Fore.man.— December  Ist. — Lee  District  Board  of 
Works.     408. — Mr.  George  Whale,  clerk  to  the  board. 

Building  Inspector. —  December  1st. — Corporation  of 
Suttou  Coldfleld.     30s. — Mr.  C.  P.  Marston,  borough  surveyor. 

Junior  Clerk  for  Surveyor's  Office. — December  1st. 
—Lee  District  Board  of  Works.  £1.— Mr.  George  Whale, 
clerk  to  the  board. 

Clerk  of  Works. — December  1st. — Dartford  Urban  Dis- 
trict Conncil.  £3. — Mr.  W.  Harston,  a.m.i.c.e.,  surveyor  to 
the  coancil. 

City  E.>iTATE  Surveyor  and  Valuer. — December  2nd.— 
Bristol  City  Council.     £700.— The  City  Treasurer. 

Temporary  Assistant. — December  7th. — Darwen  Cor- 
poration.    35s. — Mr.  R.  W.  Smith-Saville,  borough  engineer. 

In.'pector  of  Ni'isancks. — December  8th. — Urban  District 
Council  of  Cheadle  and  Gatley.  £80.— Mr.  Thos.  H.  Duck- 
worth, clerk  to  the  conncil,  Public  Offices,  Cheadle. 

Assistant  .SURVEvoR.^Uecember  11th. — County  Council 
of  the  North  Riding  of  Yorkshire.  £200.— Mr.  William  C. 
Trevor,  deputy  clerk  to  the  conncil. 

District  Surveyor. — December  18th. — Walsall  Rural  Dis- 
trict Council.    £150,— Mr.  A.  H.  Lewis,  clerk  to  the  council. 
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COMPETITIONS. 

Adcerfiffmenfn    trhick   are  received    too  lute  for  clatMification  cannot    be 
included  \u  thete  tummarut  until  t  he  following  week. 


Wells. — November  30th. — LAr^c  public  ball  over  the  present  post 
ottice,  market  liou8o  and  firo  entwine  bouse.  £*J5,  £16  and  £10. — Mr. 
Regd.  L.  Foster,  town  clerk. 

CARDrFP.— December  4th.— New  tovm  hall,  law  courU,  Jtc.  ££00, 
£3<)0and  £200.— Mr.  W.  Hiirpur.  m.i.c.i.,  borough  on;rinoor. 

UACKtrEV. —  Decenibor  14ih. — Scberoo?  for  liphtine  the  district  by 
electricity,  cither  combined  with  a  dunt  deetnicloror  without,  for  the 
vestry.— Mr.  Geo.  Grocott.  clerk  Ut  the  vestry. 

NorriNGUAM. — HeccinlKT  lotti.— Pewffns  for  layincr-oiit  and  plaiitinff 
a  now  cemetery  at  Utwsford.  £100  and  £00. — Sir  Samuel  G.  JuhuiK)u, 
town  clerk. 

NoTTiir<;n.iM.— December  loth.— Deaifrne  for  the  lodj^K,  chapclB, 
crematorium,  Ac.,  at  the  now  cemet«ry  at  Basford.  £100  and  £60,— Sir 
Samuel  G.  JobuHon,  town  clerk. 

MsffAJ  Bbidge.— December  16tb.— Dcsif^ia  for  a  new  landing  pier 
for  pae^enprerte  and  canjo  boats,  cost  not  to  exceed  £3,0(W.  £40. — Mr. 
'Vhoa.  HughcK,  clerk  to  the  council. 

BoorLK.— Dceember3l8t,— Centml  Ore  station  to  Iw  erected  in  Strand- 
roiul,  nt  a  coat  not  exceeilintj  £15,000,  £52  lOe.  and  £26  58.— Mr,  J.  A. 
Crowthor,  iK'rouifb  cn^jineer. 

Ai.TKiifCHAM.— December  3Ut.— Plans  and  desi^rns  for  the  erection 
of  oflices,  council  chamber,  fire  station,  caretaker's  house,  &c.,  for  the 
urban  district  council.- Mr.  J.  Stokoe,  clork  to  tbo  council. 


MUNICIPAL  CONTRACTS  OPEN. 

Adverfitemtntf  trftich   are    recir^it   too   late  for  rlnttiflcution    cannot   be 
tncludfd  ill  these  tuiHindrief  until  the  foUoninif  Keek. 

BRroLijfGTOw.— November  26th. — Repairs  to  the  bridge  crossing  Danes 
dyke,  for  the  rural  district  council.— Mr.  Chas.  Gray,  clerk  to  the 
council. 

WiTHiH.— November  26th.— 500  tons  of  granite,  for  the  urban  district 
council.- 3Ir.  Wra.  Binden  Blood,  clerk  to  the  council. 

HcLL. — NoveuilKjr  20th. — Supply  of  about  G30  square  yards  of  mosaic 
pavement  for  the  Kast  Hull  baths.— The  Town  Clerk. 

Bkidi.ingtok. — November  27th. —  Construction  of  lavatories  at  the 
comer  of  Queen-street  and  Ship-hill,  Bridlington  Quay,  for  the  urban 
district  council. — Mr.  Chas,  Gray,  clerk  to  the  council. 

NcsEATos. —  Novenibor  29th. —  Covered  service  reservoir  (500,000 
gallons  capacity),  for  the  urban  dit^tnct  council. — Mr.  J.  S.  Pickering, 
A.u.i.c.E.,  waterworks  engineer  to  the  councd. 

Castle  BKOsiwicn.— November  29th. — 2,800  yards  of  0-in.  earthen- 
ware pipe  sewer  in  connection  with  the  sewerage  of  the  paiish  of 
Castle  Bromwich,  for  the  rural  district  conned. — Mr.  J.  Edward  Will- 
cox,  engineer,  Union  Chambers,  Birmingham, 

Deal. — November  29th. — Underground  convenience  near  the  Sontli- 
I«irade. — Jlr.  Thos.  C.  Golder,  borough  surveyor. 


Wist  Lakcasbue.— NoTcmber  29th.— Supply  of  2,*M  UdmI  yvds  of 
stoneware  pipes,  junctions,  *c.,  of  various  sizes,  and  also  for  laying 
the  same  in  Aughton.  for  the  niral  district  council.— Mr.  0.  A.  Beeston, 
engineer,  Albany  Builfhng.s,  Ormskirk. 

SoDBuiiT.- Noveml»er  29th.— Supply  of  stoneware  •ockcltod  drain 
pipes  of  various  sizes.- Mr.  T.  W.  A.  Uaytvard,  bomugh  engineer  and 
surveyor. 

Roi  i  n. 

cant-:  ..i^ 

and  "'I  ,rii* 

lingt..!,.  -.Ml.  J.  \V:,k-.  -ir,.;,    r  lu  :  ::,ci\. 

WlM»i,i!DO!f.— Xovirnl).r  2;ith.— JIj.  \  ■.  ondalo-road,  for  tho 

urban  district  council. — The  Surveyor  .    ...        ..:.cil. 

Falkiih.— November  29th.— Construction  of  additional  cells  at  the 
Coanty  Baildings.- Mr.  I>atnck  Wclnh,  county  clerk,  Stirling. 

HoE«roETU.— November  2»th. — Construction  of  a  set  of  sewage  filters, 
for  the  urban  district  council.— Mr.  Alljcrt  Edward  Carr,  clerk  to  the 
council. 

AsuToH-croH-MEKr'tr. —November  29ih.— Remoral  of  house  refuse, 
night  soil,  Ac,  for  twelve  moiithi,  for  the  urban  district  oouncd. — Mr. 
James  Odclio,  clork  to  the  council. 

CovEKTuT. -November  2nth.— Constninion  of  V'i  \-nrdH  of  6-in.,  9-in. 
and  12-m.  pi|>o  sewers  in  Prior}--rr.w,  I'riory-ptrcet,  llavlcy-lane  and 
Earsdon-strcct.— Mr.  J.  E.  Swindlehurst,  city  engineer. 

Shipley.- November  29th.— Works  of  sewering,  paving,  flag-ing,4c., 
in  Cowliug-street,  WyclifTo-road,  Thompson-street  and  l!nirn-ir--.-roiid, 
for  the  urlian  district  council.— Mr.  Jno.S.  Rhodes,  clerk  .1. 

Glasgow. — Noveml>or  30th.— Works  in  connection  w,  .   .n 

of  three  tenements  at  the  corner  of  Gallowgate  and  Ba.:  -  v  iiie 
City  Engineer,  OlCoclirane-strcct,  Glasgow. 

AViLLiKGioir  QoAT.— November  30th.— Levelling,  paving,  4c.,  works 
in  Back  Tyno  View-terrace,  for  tho  urban  district  council.— Mr.  J.  F. 
Davidson,  sur\-eyor  to  tho  council, 

Folikstoke.— Novemlier  3oth.— Supply  of  1,000  yards  super,  of  Ji-in. 
York  stono  poving  flags.- Mr.  John  White,  borough  engineer. 

MinLOTHiAK.— Novemljcr  30th.— Drainage  works  in  tho  Liberton 
special  drainage  district,  for  the  Suburban  Di.strict  C. mniillee  of  the 
county  council.— Mr.  A.  G.  G.  Asher,  county  rlcr- 

Ilelet.— November 30th. —Construction  of  sci.  .     itraliun 

areas,  mi.\ing  house,  Ac,  in  connection  with  the  ' ..  .  ihe  sew- 
age works,  for  the  uriian  district  council,— Mr.  John  Waugh,  engineer, 
Sunhridgc  Chambers,  Bradford. 

LuKDCnKo.— Novemlwr  30th.— Laying  of  a  15-in.  cast-iron  water 
main  from  Llccan-isaf  to  Croesau,  a  distance  of  3  miles  1  furloijg,  for 
the  urban  district  council.— Mr.  E.  P.  Stephenson,  engineer  and  sur- 
veyor to  the  council. 

Claitoh.— Novemlier  30tli.— Construction  of  settUoglanks,  filtration 
areas,  boundary  walls,  store  house  and  mixing  bouse,  subsoil  drainage, 
Ac,  for  the  urban  district  council. —  Mr.  J.  Waugh,  engineer,  Sun- 
bridge  Chambers,  Bradford. 

LiiTTCEsroK. —December  1st.— Sewerage  and  sewage  disposal  works, 
for  the  corporation.- Mr.  A.  P.  I.  CotlcriU,  A.v.i.0.1.,  Lonsdale 
Chambers,  Baldwin-street,  Bristol. 

BBADronn.- Decoml«r  1st.— Supply  of  retorts,  fire-bricks  and  fire-clay. 
— Mr.  George  McGuirc,  town  clerk. 


SLWACt    RAISIO 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

EPf  Gi  If  e:  e:  XI  s, 

5  &  7,  OLD  QUEEN  STREET, 

WESTMINSTER.  LONDON. 

Ana   YORK. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


SEWACE    TO    Bt    R*iStC 


Makers  of 

FLUSHING  SYPHONSy 

SLUICES,  &c. 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA     IT'lrs  U'T  piiuring  in  cement  or  ft,m- 

poMiion. 
£B— BueugtUoned  am  Longtbcncd  Socket. 


i'C— Inner  Sivket  and  Rest. 

Kh: — I'hainlier  for  cement  or  composition, 

FF— Stanlonl  Joint  in  new  position. 


To   jiul    it    sliiMtly,   this    pipe    socuii.-    true 

alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con 
nections  at  every  joint,  mh. I.  whiU'  :ilIo«iii. 
I'oi  a  .^IiltIii  st'ltliiuL'ja  \\  lieu  tiist  hiitl,  forms  iMi 
absolutely  rigid  joint  diivctly  thecemeutseu 

1.  Gas    find    Wutcr-Ti(:ht    Jointa    oJLatly    made 

under  water. 

2.  Truo  AliK:nmont  of  Invert. 

3.  Socket    tho    Btronucst     part     of    tho     pIpOt 

4.  No  special  junctions  required. 

GATES    &    GREEN,    Ltd.,   HaUfax. 
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Isle  of  "Wight. — December  1st.— Laying  of  a  water  main  and  other 
works  at  Whitwell,  for  the  rural  district  council.— Mr.  Fred.  Stratton, 
clerk  to  the  council. 

Lime  KICK.— December  ]st.— Construction  o£  a  main  sewer  through 
Mul^ave-street  from  Cathedral-place  to  the  borough  boundary.— Mr. 
"William  E.  Corbett,  cit}'  surveyor. 

Dabtfokd. — December  1st. — Brick  retaining  wall,  370  ft.  long,  on 
East  Hill,  also  Guernsey  gi'anite  channelling,  for  about  1,200  ft.,  on 
East  Hill,  for  the  urban  district  council. — Mr.  W.  Harston,  A.jr.i.c.B., 
surveyor  to  the  council. 

LiTHEKLAND.— December  let. — Completion  of  Seymcur-road,  for  the 
urban  district  council. — Mr.  W.  B.  Garton,  surveyor  to  the  council. 

Blyth. — December  1st. — Supply  of  thirty  street  lamp-columns  and 
amps,  for  the  urban  district  council. — Mr.  Robert  Grieves,  surveyor  to 
the  council,  Seaforch-street,  Waterloo,  Blyth. 

Pltjiouth. — December  2nd. — Erection  of  electricity  works  at  Prince 
Rock. — Mr.  James  Paton,  borough  ensineer  and  survej'or. 

Pltsiouth. — December  2nd. — Construction  of  six  underground  trans- 
former chambers  in  various  parts  of  the  borough. — Mr.  John  H.  Rider, 
borough  electrical  engineer. 

Rhondda.— December  2nd.— Construction  of  footpaths  at  Thomas- 
street,  Llwynypia;  surface-water  drains  at  Tynewdd,  Porth;  and 
about  2,100  lineal  yards  of  G-in.  and  9-in.  stoneware  and  cast-iron  pipe 
sewers  at  Treherbert,  for  the  urban  district  council. — Mr.  W.  J.  Jones, 
.surveyor  to  the  council,  Council  Offices,  Pentre  R.S.O. 

Halifax.— December  2nd.— Private  improvement  works  in  Green 
Terrace-square  and  llkley-street.— Mr.  Edward  R.  S.  Escott,  borough 
engineer. 

Chatham.— December  2nd.— Supply  of  road  materials  for  twelve 
months. — Mr.  Charles  Day,  borough  surveyor. 

Cardiff.  — December  2nd.  —  Construction  of  a  service  reservoir 
(3,000,000  gallons  capacity)  and  the  building  of  a  water  tower,  keeper's 
house,  boundary  walls,  &c.,  on  Penylan  Hill. — Mr.  C.  H.  Priestley, 
waterworks  engineer  to  the  corporation. 

West  Sussex.— -December  2nd. — Supply  of  l|-in.  and  2-in.  broken 
granite,  for  the  county  conned.- Mr,  W.  B.  Purser,  county  surveyor, 
31  Bedford-road,  Horsham. 

Hull.— December  3rd. — Supply  of  a  water  softener  and  colorifier  at 
the  Madeley-street  baths. — Mr.  A.  E.  White,  city  engineer. 

Hekifoicd. —December  3rd.— Construction  of  a  borehole  in  the  parish 
of  Little  Berkhampstead  for  the  water  supply  of  the  parish  of  Bayford, 
for  the  rural  district  council.— Mr.  G.  Chatterton,  m.i.c.e.,  46  Queen 
Anne's-gate,  London,  S.W. 

AsHFOKD.— December  3rd.— Diiving  of  a  6-in.or  9-in.  bore-hole  at  the 
waterworks,  for  the  m-ban  tlistrict  council.— Mr.  William  Terrill,  sui'- 
veyor  to  the  council. 

Leeds.— December  4th.— Cast  and  wrought  ironwork  requii-ed  in  the 
building  of  the  stables  at  Dock-street.— The  City  Engineer. 

WoECESTEE.— December  -ith.— Supply  of  various  stores  and  materials 
during  the  years  189S  and  1899.— Mr.  T.  Caink,  a.m.i.c.e.,  city  engineer. 

Dewsbuky.— December  -ith.- Works  of  paving,  flagging,  &c.,  in 
Wheelwright-street,  Hallsley-street  and  Hemingway-street.  —  Mr. 
Trevelyan  Lee,  town  clerk. 

Leiih. —December  6th.— Forming  and  paving  works  in  part  of 
Wardie-road  and  Ashley-place.— Mr.  T.  B.  Laing,  town  clerk. 

BiEsiALL. — December  6th. — Sewering  and  kerbing  works  in  School- 
street,  TJnion-street  and  Johu-street,  for  the  m-ban  district  council, — 
Mr.  William  MiddlebrooK,  clerk  to  the  council. 


Llakdudno.— December  6th. — Erection  of  municipal  buildings  in 
Lloyd-Etreet,  for  the  urban  district  council.— Messrs.  Silcock  &  Reay, 
architects.  Octagon  Chambers,  Milsom-street,  Bath. 

Southampton.— December  Uth.— Pontoon,  for  the  Harbour  Board.— 
Mr.  E.  Cooper  Poole,  a.m.i.c.e.,  surveyor  to  the  board,  4  Portland-street, 
Southampton. 

SxocKPOit'j". — December  6th. — Construction  of  cast-iron  and  earthen- 
ware pipe  sewers  m  the  north  and  south  wards  of  the  township  of 
Bramhall,  for  the  rural  district  council.— Mr.  Harold  H.  Turner,  sur- 
veyor to  the  council. 

Woking. — December  7th. — Erection  of  public  offices  near  Woking 
railway  station,  for  the  urban  district  council. — Mr.  G.  J.  Wooldridge, 
surveyor  to  the  council. 

Shokediich.— December  7th.— Construction  of  about  4S0  lineal  feet 
of  15-in.  pipe  sewer  in  a  new  street  and  212  ft.  of  12-in.  pipe  sewer  m 
Willow-street,  for  the  vestry.— Mr.  J.  Rush  Dixou,  a.m.i.c.e.,  surveyor 
to  the  vestry.  ^ 

Shokeditch. — December  7th. — Wrought-ii'on  railings  and  gates,  for 
the  vestry. — Mr.  J.  Rush  Dixon,  a.m.i.c.e.,  surveyor  to  the  vestry. 

Wellington.— December  8th. — Steam  road-roller  of  10,  12  or  14  tons 
weight,  for  the  rural  district  council. — Mr.  W.  Sydney  Price,  clerk  to 
the  council. 

Great  Yakmouth. — December  8th. — Additions  to  the  isolation 
hospital. — Mr.  J,  W.  CockriU,  a.m.i.c.e.,  borough  surveyor. 

Heiiswoeth. —December  8th.— Steam  road-roller  (16  tons  weight),  for 
the  rural  district  council.— Mr.  T.  H.  Richardson,  surveyor  to  the 
council. 

NoiTiNGHAM. — December  9th.— Supply  of  stores  and  material  s.— Mr. 
Arthur  Brown,  city  engineer. 

Halifax. — December  9th. — New  police  station,  court  house,  &c.,  for 
the  corporation.— Messrs.  George  Buckley  &.  Son,  architects,  Tower 
Chambers,  Halifax. 

Walton-upon-Thames.— December  13th.— New  sewerage  and  sewage 
disposal  works  for  the  districts  of  Walton  and  Hersham,  for  the  urban 
district  council.— Mr.  P.  H.  Webb,  clerk  to  the  council. 

Walion-upon-Thames. —December  13th.— Supply  of  cast-iron  pipes 
(size  varying  from  2  in.  to  13  in.)  and  special  castiugs,  &c.,  for  the  urban 
district  councU.— Mr.  P.  H.  Webb,  clerk  to  the  council. 

Canterbury. —December  20th.— Electric  lighting  plant.— Mr.  Robert 
Hammond,  consulting  eugiueer  to  the  corporation,  Ormond  House, 
Great  Trinity-lane,  London,  E.G. 

Haeeogate.— November  29th. — Erection  of  sanitary  accommodation 
near  the  Bogt  Field.— Mr.  Samuel  Stead,  borough  surveyor. 

Leicestek. — January  3l6t.— Motor  vehicles  for  the  collection  of  house 
refuse. — Mr.  E.  George  Mawbey,  borough  engineer  and  surveyor. 


TENDERS. 


•Accepted. 
BANGOR.— For  the  construction  of  a  concrete  reservoir  at  TwrgwjTi, 
Mr.  John  Gill,  a.m.i.c.e.,  borough  sm- vey or  :— 

W.  O.  Daniel,  Bangor  £770 

W.  Parry,  Bangor      

G.  Webb&  Co..  Swansea 

No  tender  accepted. 


700 
644 


J.  PLAGE  &  SONS, 


Ltd., 


Telegrams : 
"  PLACES, 
DARWEN." 


DARWEN, 


LANGS. 


from  2-iii.  Diameter  to  42-in    Diameter. 


Hoddlesden  Collieries  and  Sanitary  Tube 
and  Fire-Brick  Works, 

Eccleshill    Collieries    and     Sanitary    Tube 
and  Glazed  Brick  Works, 

SANITARY  TUBES 

STANFORD  JOINTED^PIPES  with:ordinary  or  deep  sockets  a  speciality  J 

GLAZED      BRICKSy     white    or    coloured. 

LEEDS  FIRECLAY  COMPY-.  LTD- 


CLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS  RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sin  lis,  Traps,  Porcelain  Baths,  Sc. 
THURSTOMLAND    RED    FACING    BRICKS. 


BALTIC  WHARF,  \VATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.G. ;  i6  Charterhouse  Street,  E.C. ;  and  Somers  Town  Goods  Station,  Euston  Rd,,  N.W. 
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AND   COUNTY    ENGINEER. 
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BASINGSTOKK.— For  the  wideniiiR  of  Vicioria-strot.— Mr.  George 
Fitton,  borough  surveyor : — 

r.  Talbot,  Reading    £675 

J.  Ball.  Chiswick      622 

S.  Kavanafth.  Siirbitou  Hill         877 

J.  Thurawood,  Basingstoke*        446 

Borough  Surve.vor'B  estimate.  £571. 

HAILSHAM. — For  the  erection  of  part  of  the  inolation  hospital,  for  the 
rural  diBlrict  council. — Messn*.  Mitchell  &  Ford,  archilocts,  2  Lang- 

noy-road,  Eastbourne  :  — 

J.  Stonestroet,  Hailsham    £712 

M,  Martin.  Eastbourne        675 

T.  Rich,  Hailsham* 523 

TEDDINGTON. — For  a  supply  of  blue  Guernsey  u'nimto  and  j^ranite 
chippiiiffs.  for  the  urban  district  council.— Mr.  M.  Hainsn-orth,  sur- 
veyor to  the  council  :— 

Broken  Granite 

Granite.  Chippines. 

Per        Per 
Ton.     Yard. 
Guernsey  Granite.  *.    d.      $.    d. 

R.  L.  i  J.  Fenninffs,  London  Bridge,  S.E.  16    0      15    (i 
J.  Mowlem  4  Co.,  Qrosvenor-road,  S.W...  15    5      15  10 

Fry  Brothers,  Greenwich,  S.t: 16 

A.  4  F.  Manuelle.  Leadonhall-st.,  E.G.  ...  15 
W.  Griffiths,  Bishopsgate-stroel  Without, 

E.C 10    .1      16 


Per 
Ton. 
«.   rf. 


5 

0  — 

B       16     3 


Per 

Yard. 

>.    d. 

12    6 

12  10 

13  9 


13     6       13    8 


Whitwick  Granite. 
WbiUvick  Granite  Co.,  Coalville,  Leicester  12 

Alderney  Granite. 
G.  Le  Maitre,  Braye-road,  Aldeme.v         .-    — 
L.  Soramerfeld,  Fowkes  Buildings,  Great 

Tower-street.  E.C — 

Rowley  Granite. 

W.  Bassano,  Rowley  Regis 12 

Quenast  Granite. 
C.  M.  Manuelle,  Lime-street,  E.C    — 


(0 
)9 


1} 


U  10  —        10  10 

15    6  —        12    0 


—        in 


MEJETIN^GS. 

NOVEMBER. 
27.— Sanitary  Institute:  Inspection  of  tlie  refuse  desLractor and  electric 

light  works,  Shoreditch,  under  the  guidance  of  Mr.  E.  Newton 

Russell,  chief  electrical  engineer  to  the  vestry. 
30.— Auctioneers'  Institute  :  Mr.  Henrj-  Bushell,  f.s.i..  on  *'  The  Pi*acti- 

cal  Application  of  the  Principles  and  Law  of  Dilapidiiiione." 
30.— Institution  of  Civil  Enprinecrb :  Mr.  llujjh   L.  Cnllniider  and  Mr. 

John  T.  Nicolson,  on  "The  Law  of  Condensation  of  Steam." 

DECEMBER. 
1.— London  Municipal  Society  :  Annual  meeting,  Sir  Horace  Farquhar 

in  the  chair. 
2,— Royal  Institute  of  British  Architects :  Festival  Dinner,  Whitehall 

Rooms. 
3.— Insti-ution  of  Civil  Kiisiiioere  :  Mr.  Grotc  Stirling',  on  '*  Permanent 

Way;  its  Construction  and  Re-laying." 


NOtlCES. 

The  Bdbveyuk  and  Mun'icipal  and  Cocntt  Enuineeu 
may  le  ordered  direct,  through  any  of  3fe$irs.  Smith  S^  Son's 
hook-titalls,  or  of  any  tieu-sagent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  singU  copies  by  pott  must  in  all 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  postage)  is  as  follows  : 
Twelve  Six  Three 

Months.  Months.  Months. 

United  KinKdom  16s.        ...       7s.  6d.        ...       3s.  9d. 

Continent,  the  Colonies,  India, 

United  States,  4c las.       ...       9s,  ed.        ...       ««.  9d. 

The  Intcrnatio7ial  Kews  Company,  83  and  85  Duan^-street 
New  York  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Coinpamj,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

EDITORIAL,  PDBLISHINO  AN'U  AUVERTISEHENT  OFFICES  : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  FLEET-BTRKBT, 

LONDON,  E.C. 

APPOINTMENTS  OPEN. 

BOROUGH  OF  DARWKN. 
TEMPOR.iRy  ASSISTANT. 
Applications  are  invited  for  the  above  appointment  from 
persons  between  the  ages  of  twenty-five  and  thirty-five  who 
have  had  (fold  p.vperience  in  architectural  and  building  work, 
are  good  dranghtscnen,  and  able  to  prepare  accurate  working 
drawings,  specifications,  bills  of  quantities,  and  assist  generally. 
Salary,  358.  per  week ;  and  the  engagement  to  be  termi- 
nable at  any  time  by  one  month's  notice  on  either  side. 

In  the  event  of  the  appointment  being  satisfactory,  the  pro- 
bable duration  of  the  work  will  be  for  about  twelve  months, 
but  no  guarantee  is  given. 

Applications  stating  age  and  previous  employment,  tofetbur 
with  copies  of  three  testimonials  of  recent  date,  to  be  sent 
to  the  undersigned,  and  endorsed  "Temporary  Assistant," 
not  later  than  noon  on  Tuesday,  December  7th. 

R.  W.  SMITH-SAVILLE,  a.m.i.c.e.. 

Borough  Surveyor. 
Municipal  Offices,  Darwen. 

ITY  OF  BRISTOL. 

TO  SURVEYORS  AND  VALUERS. 
The    Finance   Committee  of  the   Council    of   the    City    of 
Bristol  are  prepared  to  receive  applications  from  competent 


GALVANIZED 


IRON 


ALU  Mr  NO- 
FERRIC. 

THE   Precipitant. 


FRED"  BRABY2(C? 


FITZROY  WORKS 

352to3G4  Euston  R? 
TONDONj 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE     MARK 


FORE    STREET,    LONDON,    E.G.,    and    Branches. 


OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  Sc. 

52     CHANCERY     LANE,    W.C. 
Bills  of  Quantities,  Speolfloatlons,  Roports,  &o.,  ElootroB^rapnod  with 

ficoui-tu'.v  nnd  ditspiitcli,  cmmt  lu  huliugniiih.v,  tiud  &0  jH^r  cent,  cheaper. 
I,iLlioi,'niith.vftt  moitcrato  nit<?H.  I'hius  ciilur^.ed,  reduced,  &c.,lx!!*tetyle. 
"  t,'imiititict""  11(>.\,  M in.  X  U in.  X  6  in.,  drop  front,  28.  onch  Architects 
nnd  4Survei-f>is'  Draft  I'apert*  —  Quantitius,  SjicciQcation,  Abstract, 
Oimcusiou,  iic,  lOs.  6d,  per  ream.    Pricei  aniSpecimtin  tn    ppttcation. 


THE    GROBY    GRANITE  CO., 

Nciir  LEICKSTKK.     LIMITED. 

Supply  their  Uniiulc.  which  in  i>t  the  hrinli'.sL 
iind  best  kiml.  tn  aU  niilwRy  hUUiuuii, 

Si'tu  for  imviii^'  btrootH,  oro9t»inK»  »nd  court- 
.viinirt. 

Mnt-mlnm,  chipps  niul  ffmvcl  for  drivce,  foot* 
piiih(>,  liiul  coinTclc  work. 

Kerb,  ntntjfbi  aiut  cireulrir. 

Tost  liinl  Tulok'niphiL-  Ati^lre^'•: 


SOLE     MANUFACTURERS  : 

PETER  SPENCE  &  SONS, 

BARROW     LIME 

(Blue  Lias  HydraulicI 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

Dchvcroi^  lo  till  purls  of  ihc  Kint'iU>ni. 
Offices  :    1    St. :> Martinis,     Leicester. 

\Vt>rk-:  lJiirrt>w-un-St'ur.  iir.  I.    i^!,'-  :■  unh. 

JOHN  ELLIS  &  SONS.  Ld. 

The   "STRATFORD" 
LABELS. 


Cheap!  Legible! 


tQii......   liiipeiisliable!!! 

Illustrated  Citaloguc  Tree. 


R()^  .\\.    I  .\iu;t.    I  AC  ri)R\ 

STRATFORD-ON-AVON. 
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and  experienced  professional  gentlemen  desirous  of  being 
appointed  to  the  office  of  City  Estate  Surveyor  and  Valuer, 
at  a  salary  of  £700,  to  increase  by  annual  increments  of  £100 
to  £1,000  per  annum. 

The  gentleman  appointed  will  be  required  to  give  the  whole 
of  liis  time  to  the  duties  of  the  office,  particulars  of  which  may 
be  obtained  on  application  by  post  of  the  City  Treasurer,  to 
whom  applications,  giving  full  particulars  of  the  age,  experi- 
ence, and  present  occupation  of  the  applicant,  but  without 
testimonials,  should  be  sent  by  the  2nd  prox. 

The  Council  House,  Bristol. 
19th  November,  1897. 

A  RCHITECTUBAL  DRAUGHTSMAN  wanted 

-^^^  for  three  or  four  months. — Apply,  Watek  En'GINEER, 
Town  Hall,  St.  Helens,  Lancashire. 

A  SSISTANT     CIVIL      ENGINEERS.— Forth- 

-^^^  coming  Examination. — Assistant  Civil  Engineer  (2nd 
grade)  in  H.M.  Naval  Establishments  (23-30)  21st  December. 
Technical  training  and  qualifications  necessary.  The  date 
specified  is  the  latest  at  which  applications  can  be  received. 
They  must  be  made  on  forms  to  be  obtained  with  particulars 
from  the  Secretary,  Civil  Service  Commission,  London,  S.W. 

UlLDING  INSPECTOR,  &c.— An  Assistant  is 
required  in  the  office  of  the  Borough  Surveyor  of 
Sutton  Coldfleld,  to  inspect  new  buildings  and  drains,  and 
assist  generally  in  the  work  of  the  department.  Salary,  303. 
per  week.  Engagement  subject  to  one  month's  notice. 
Written  applications  only,  enclosing  copies  of  not  more  than 
three  testimonials,  to  be  addressed  to  Mr.  C.  F.  Llarston, 
Borough  Surveyor,  Sutton  Coldfield,  endorsed  "Assistant," 
and  must  be  received  by  him  before  noon  on  Wednesday,  1st 
December,  1897. 

pIVlL  SERVICE  COMMISSION.— Fortlicoraing 

^-^  Examination. — Second-class  Assistant  Surveyor,  in  the 
Offices  of  H.M. Works  (twenty-three  to  thirty),  21st  December. 
Technical  training  and  qualifications  necessary.  The  date 
specified  is  the  latest  at  whicli  applications  can  be  received. 
They  must  be  made  onfonns  to  be  obtained,  with  particulars, 
from  the  Secretary,  Civil   Service  Commission,  London,  S.W. 

WANTED,  for  two  or  three  months,  one  or  two 
Draughtsmen,   good  at    building    construction. — Ad- 
dress "li,"  Offices  of  The  Surveyor. 


TENDERS   WANTED. 


s 


TOCKPORT  RURAL  DISTRICT    COUNCIL. 

TO  SEWER  CONTRACTORS. 

Tenders  are  invited  for  the  following  works  : — 

Township  of  Bramhall  (North  Ward) — Contract  No.  1. 
The  construction  of  about  854  lineal  yards  of  21-in., 
1,-tOO  lineal  yards  of  18-in.,  1,630  lineal  yards  of  1.5-in., 
2,766  lineal  yards  of  12-in.,  799  lineal  yards  of  9-in., 
210  lineal  yards  of  6-in.  Stoneware  Pipe  Sewers,  and 
24  lineal  yards  of  1.5-in.  Cast-Iron  Pipes  under  the 
London  and  North-Westem  Railway. 

Township  of  Bramhall  (South  Ward) — Contract  No.  2. 
The  construction  ut  about  192  lineal  yards  of  18-in. 
Cast-iron  Pipes,  and  S8  lineal  yards  of  18-iii.,  2,920 
lineal  yards  of  1.5-in.,  1,907  lineal  yards  of  12.in.,  2,925 
lineal  yards  of  9-in.,  and  150  lineal  yards  of  6-in. 
Stoneware  Pipe  Sewers. 

The  plans,  specifications  and  conditions  of  contract  may  be 
seen  and  information  obtained  from  Mr.  Harold  H.  Tnrner, 
Surveyor  to  the  Council,  at  tlie  Council's  offices,  Union  Work- 
house, Stockport,  and  a  copy  of  form  of  tender,  bills  of  quan- 
tities and  specification  obtained  on  payment  to  me  of  a  deposit 
of  5  guineas,  which  will  be  returned  in  case  of  a  hona-fide 
tender  having  been  received. 

The  plans  may  be  inspected  between  the  hours  of  10  a.m. 
and  12  noon  on  the  following  days — November  16th,  17th, 
18th,  19th,  23rd,  24th,  25th,  26th. 

Tenders  must  be  made  upon  printed  copies  of  the  prescribed 
form,  and,  with  specification,  are  to  be  delivered  enclosed  in  a 
sealed  envelope  addressed  to  me  at  these  offices,  and  endorsed 

"  Tender  for  Bramhall  Sewerage — Contract  No. ,"  before 

10  o'clock  on  the  morning  of  Monday,  the  6th  day  of  December 
next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

CHARLES  F.  JOHNSON, 
Clerk. 

Council's  Offices,  Unitm  Workhouse,  Stockport. 
8th  November,  1897. 


Fo»-    UNDER    SLATES,   TILES    OR    Ml 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  GoYernment  for  over  50  years. 

Lists,    Samples    and    Full    Particulars    free    on    application    to — 

&  OC3.3  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KiRKINTILLOOH,    near     GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2^ 

40  by  27 „         3/- 

53  by  31 „         4/- 

Copies  in  one  sheet^ObyiO,  by  arrangement. 

COPIES    BY   WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  16 

40  by  27 „       2e 

53  by  31 „       3  6 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


A"* 


&    14* 


FIRE 


^4o 


% 


:;^  LONDON  &^ 
^LANCASHIRE, 


Subscribed  Capital  -  £2,127,500. 

n     I  n,r       /  **  "ALE  STREET,  LIVERPOOL, 

"'"'  \  73  TO  76  KING  WILLIAM  STREET,  LONDON. 

I.ili.T.il  Cdinmi-isinii  allowni  to  SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  introductiou  of 
BuBineBB. 


C.WOOLLISCROFT  &SoN, 


LTD. 


SXAFFS 


FLOORS, 


tionsand  Prices  on  application. 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St.,  E.C. 

Glass  of  all  kiuds  covered  by  tho  Policioa  of 

this  L'lunptniv. 
MODERATE  RATES.     PROMPT  REPLACEMENTS. 
I  SURVEYS  AND  ESTIMATES  FREE. 

JTcn  por  CL'iU.  of  lhi>  rremiunir*  votnrued  ever* 

SIX  years  iii  cases  wliere  no  claim  lias  arisen. 

Applications  for  Agencies  lavlted. 

Liberal    Terms    for    Business    Introduced 


esliUUSBEIl  OVEU  UALl'  A  OSMIOSX. 


BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGKAl'HED     IN     BEST     .STYLE     AND     WITH     (IKE.VT     EXl'liDITION     BY 

PARTRIDGE    &    COOPER, 

Ai:illlTIX"i6'    .IA7)   t^lKVEXORS'    LnilOLIRAPllKRS, 

191  and  192  FLEET  STREET  and  i  and  2  CHANCERY  LANE,  E.C. 

LIBRR.M    DISCOUNTS.  ACL'OKS.'ifa  TO  AKHAKGKllEJSTS. 


NOVKMBER   26,1897.] 


AND  COUNTY  ENGINEER. 
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WELLINGTON   RURAL  DISTRICT 
COUNCIL,  COUNTY  OP  SOMERSET. 

The  abnve  Conncil  invito  tondors  for  tho  snp])ly  of  a  Steam 
Uollor  of  10,  12  or  1-t  tons  woiRht,  Buitable  for  rolling  high- 
ways. 

Tondore  must  state,  among  other  particulars,  tho  weight  of 
the  roller,  tho  wiiltli  of  tho  base,  tho  extromo  longtli,  tho 
horoo-powor,  tho  date  upon  which  the  roller  can  bo  doliverod, 
thii  prico  for  cash,  and  a  price  for  payment  by  instalments 
spi'ead  over  a  period  of  four  years.  A  satisfactory  warranty 
will  also  be  required. 

Sealed  tenders,  with  fnll  detailed  specification,  to  be  for- 
w.ardod  to  mo  not  later  than  10  o'clock  on  tho  morning  of 
Wednesday,  the  8th  December,  1897. 

(By  order  of  the  Council) 

W.  SYDNEY  PRICE, 

Clerk. 
Wellington,  Somorsel. 

12th  November,   IH'.n. 

GITY  OF  NOTTINGHAM. 
The  Works   and  W.ays   Committee  are  prepared   to  re- 
ceive  tenders  for  tho  supply  of  the  underinontioned   Stores 
and  Miitorials,  tho  contracts  to  commonco  on  the  1st  .lannary 
next  and  to  terminate  on  the  8lst  December,  1898:  — 

1.  Cement. 

2.  Blue  Lias  Lime. 

3.  Red  Bricks. 

4.  Blue  Bricks. 

5.  Timber. 

6.  Earthenware  Pipes  and  Oulleys. 

7.  Earthenware  Pipers  (llassall's  and  Robbin's  Patents). 

8.  Iron  Caslings. 

9.  Yorkshire  Flags,  Kerbs,  &c. 

10.  firanito  Setts,  Kerbs,  Randoms  and  Broken  Granite. 

11.  Broken  Ironstone  Slag,  Cliippinga,  Ac. 

12.  Kiver  Gravel. 

13.  Coal. 

f  14.  Picks,  Shovels  and  Scoops.  ^ 
).  15.   Ironmongery.  ) 

16.  Scavenging  and  other  Brushes. 

Forma  of  tender  may  bo  obtained  by  applying  at  my  office, 
the  (iuildliall,  on  payment  of  5s.  each,  which  sum  \vi\]  be  re- 
tnrnod  on  receipt  of  a  bonii-Jidf  tender. 

Patterns  and  samples  may  be  inspected  at  tho  Eastcroft 
Depot,  Loiulon-road,  X9ttingliam.  The  Committi  e  will  not 
consider  any  teniler  except    llioso  on    tlie  autlni  isnl  form  nf 


tender,  which  must  bo  sent  in  to  the  Towtj  Clerk  on  or  boforo 
Thursilay,  9th  December,  1897. 

Tho  lowest  or  any  tender  will  not  necessarily  bo  accopted, 
and  tenders  will  only  bo  accepted  from  persons  who  conform 
to  tho  conditions,  as  regards  paving,  the  local  standard  rate  of 
wages,  &c. 

(By  order) 

ARTHUR  BROWN, 

City  Engineer. 
The  Guildhall. 

24tli  November,  1897. 

BOROUGH  OF  SHOREDITCH. 
WROUGIIT-IRON  RAILINGS  AND  GATES. 

The  Shoroditch  Vestry  invito  tenders  for  tho  supply  and 
erection  of  about  5,050  lineal  feot  of  J -in.  Straight  and  Circu- 
lar Guard  Railings  and  Standards;  45  ft.  run  of  Undimablo 
Iron  Railing,  4ft.  high  ;  and  two  Gates,  10  ft.  wide,  with  cast- 
iron  self-fixing  posts,  and  sundry  other  works  in  connection 
therewith,  to  be  fixed  at  tho  various  open  spaces  in  tho  parish. 

The  specifK-ation  can  be  seen  and  a  form  of  tender  obtained 
at  tho  ollico  of  Mr.  J.  Rush  Dixon,  a.m.i.c.e..  Surveyor  to  tho 
Vestry,  Town  Ilnll,  Old-stroet,  E.C.,  upon  payment  of  a  do- 
posit  of  £2,  which  sum  will  bo  returned  after  the  contract 
has  been  decided  in  case  of  a  boni-fuU  tsnder  having  been 
received. 

The  person  or  firm  whoso  tender  has  l)eon  accepted  will 
be  rccpiired  to  enter  into  a  bond  with  two  sureties  in  tho 
snm  of  JEIOO  each,  and  to  pay  tho  workmen  employed  by  him 
on  the  work  the  trades'  union  rate  of  wages,  and  to  observe 
the  hours  of  labour  in  force  at  the  time  of  tendering. 

Sealed  tenders,  on  the  official  forms,  endorsed  "  Tender  for 
Railings,"  to  be  sent  to  tho  undersigned  not  later  than  noon 
on  Tuesday,  tho  7th  December  next,  after  which  no  tender 
can  bo  received. 

The  Vestrj-  does  not  bind  itself  to  accept  tho  lowest  or  any 
tender. 

(By  order) 

H.  MANSFIELD  ROBINSON. 
Solicitor  and  Clerk. 

Town  Hall,  Old-street,  K.C. 

November  22,  1897. 

BOROUGH  OF  SHORKOITCH. 
TO  SEWER    CONTRACTORS. 
The  Shoreditch  Vestry   invite    tenders  for  tho    following 
works  ; — 

Contract  No.  IS  :  The  conslrnol  I'ln  of  about  4tjO  lineal  fei't   i>f 


THE  NEW  EXPANDED  METAL 


Meshes  from  ?th  In.  to  6-ln.  wide.     Strands  from  24  B.W.G. 
to  ,'jth  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  numoer  of 

important  Buildiiigd.  both  I'uMican.l  Private,  in  this  country  find  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  -'  inches  thick,  with  Expanded 

Mital  L:itliinj,»-     l'irc-iin«il,  virniin-pr.u>[,  ana  practically  souml-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilinfjs.  aUn  for  suspended  ceiliiiKS.  ornamrntal  mouldings. encasing  column* 
jjirders,  &c.— no  cracking  or  falling  away  of  plasti-r  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark 

alile  risnlts  and  advantJijjea  of  these   will  In-  better   iin.i.rstoiKl   l.y   |KTUsal  of  the  He|«rl 

llrreinalliT  rel"(     reil  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to   Ex 

panded  Metid  is  not-  lial>le  to  crack  or  fall  iiway  through  chanKcs  o(  temporal ure. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  t.- 

the  lioyal  Talks,  liadinj;  liailway  (.'ompanics  and  lan.lr.1  hntnles  I  lir..ii|:lioii(  die  KinKtIoiii. 

ORNAMENTAL.       STRONGi       CHEAP, 


OTHER  USES  FOR  EXPANDED  METAL.  -These  are  intniraernblo.    It 

ran  l>c  \isi'd  wherever  latliicwork  is  rniuiifl,  lumi  a  lelternu'k  (o  ii  lilt  ftlmfl,  f«>r  Kaultn 
bontrring  nnd  iircltways.  Is  liigbly  unuiiucinnl  aiul  txcc^itindly  durable,  hnvInK  no  joint; 
t-onit-t  uwfiy. 

Uein^  expinded  by  rapid  ninchinery.  it  is  ciinsiilcrably  cheaper,  strength  for  t^rpngtli 
tlian  any  other  descriptiou  of  itietal  latlier-work. 

BRASS,   ALUMINIUM,  or  any  otlior  ductilo  motiil  can  bo  expniulcil,  aini 

th'-  i-fl'.t  t  Ks  \4r\  I'l.  iifinj;,  and  here  a^iiiH  the  abience  oi  joints  nlves  grvat  ilurabi'lty  It  iho 
metal,  and  the  rapidity  ol  nianiifju-ture  allow.-,  of  \eiy  low  pritTu. 


•  ■-■■■■-■■■-■-■  ^^■''■■- ^  y  ■' .fi 


CATALOGUES  AND  PRICP  LISTS  mi-    ho  ..il  ,1-.  .1   on   iippliciition. 

Alsoeopvni  a  liMI'CItT  l.v  ui  I'M  I  .M' NT  "" !  i:  ^!  I'l  I.XIilNKKllS  on  tl.f  tisp  ol  IXPANDKl) 
.MKIAI.  l.N  coi<ciii;rii 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39  urriJii  TH  iAii:s  st/uj/jt.  i.ondox,  kg. 

Tologmnliio  Addiuss,  "  Ui»toiul.  London."  Works— WICST   II AUl'IiKl'DDlj.  Tok-phoiio  No.  l!*-*' 
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THE    SURVEYOR. 


[November  26, 1897. 


15-iii.  Pipe  Sewer  in  a  new  street  to  be  formed  off  East- 
road. 
Contract  No.  14  :  The  construction  of  about  212  lineal  feet  of 
12-iu.  Pipe  Sewer  in  Willow-street. 
The  plans,  specifications  and  conditions  of  contract  may  be 
seen  at  the  office  of  Mr.  J.  Rush  Dixon,  a.m.i.c.e..  Surveyor 
and  Engineer  to  the  Vestry,  Town  Hall,  Old-street,  E.G.,  and 
a  copy  of  the  bill  of  quantities  of  the  works,  with  form  of 
tender,  obtained  on  payment  of  a  deposit  of  £2,  which  will 
be  returned  after  the  contracts   have   been   decided  by   the 
Vestry  in  case  of  a  iond-fidc  tender  having  been  received. 

The  person  or  firm  whose  tender  is  accepted  will  be  re- 
quired to  enter  into  a  bond  with  two  approved  sureties  in  the 
sum  of  £100  each,  and  to  pay  the  workmen  employed  by  him 
in  the  execution  of  the  contract  such  rates  of  wages  and 
observe  such  hours  of  labour  as  are  recognised  by  the  trades' 
unions,  and  no  snb-letting  will  be  allowed. 

Sealed  tenders,  endorsed  "  Sewering  of  Two  Streets,"  to  be 
delivered  at  my  office  not  later  than  noon  on  Tuesday,  7th 
December,  1897. 

The  A'estry  does  not  bind  itself  to  accept  the  lowest  or  any 
tender,  and  reserve  the  right  to  let  the  two  contracts  together 
or  separately. 

(By  order) 

H.  MANSFIELD   ROBINSON, 

Solicitor  and  Clerk. 
Town  Hall,  Old-street,  E.G. 

22nd  November,  1897. 

OITY  OF   WORCBSTEti. 
SUPPLY   OP    MATERIALS. 
The  Corporation  invite  tenders  for  the  supply  of  the  follow- 
ing   and  other  materials  during   the   years  1898  and  1899, 
namely : — 

Stone  of  Varioiis  Kinds. 
Gravel  and  Sand. 
Bricks  and  Kerbs. 
Manhole  Covers,  Gully  Grates,  &c. 
Stoneware  Pipes,  Stoppers,  Traps,  &c. 
Cast-Iron  Pipe-,  &f. 
Forms  of  tender,  giving  detads  of  the  various  articles  re- 
({uired,  and  any  other  information,  can  be  obtained  from  the 
City  Engineer's  office,  Guildhall,  Worcester. 

Every  tender  must  be  sent  in  upon  the  authorised  form, 
with  such  samples  as  may  be  required  at  the  City  Engineer's 
office,  on  or  before  the  4th  December,  1897,  marked  "  Tender 
for  Stores." 

Thw  contract  will  cnutain  the  clause  adopt  I'd  bv  the  Council 


as  to  the  standard  rate  of  wages,  &c.,  and  a  copy  of  which  can 
be  seen  at  the  office  of  the  undersigned. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

T.  CAINK,  Assoc.M.ixsT.c.E., 
City  Engineer. 
Guildhall,  Worcester. 
22nd  November,  1897. 

BOROUGH  OF  PLYMOUTH. 
Tenders  are  invited  for  the   erection  of  the  Electricity 
Works  at  Prince  Rock. 

Specification,  form  of  tender  and  bills  of  quantities  may  be 
obtained  at  the  office  of  the  undersigned  on  receipt  of  a  Bank 
of  England  note  for  £5,  which  will  be  returned  on  receipt  of 
a  bond-fide  tender. 

Should  the  contractor  withdraw  his  tender  or  fail  to  send 
in  one  the  amount  of  deposit  will  he  forfeited  and  the  con- 
tractor will  be  debarred  from  tendering  for  any  work  carried 
out  under  the  Corporation  for  a  period  of  three  months. 

Sealed  tenders,  accompanied  by  the  fully  priced  ont  bills 
of  quantities,  to  be  deposited  not  later  than  o  p.m.  on  the  2nd 
December. 

Persons  tendering  must  bind  themselves  to  pay  the  standard 
rate  of  wages  and  adopt  the  standard  hours  of  labour  con- 
sidered fair  in  the  district  of  The  Three  Towns. 

The  lowest  or  any  tender  will  not  necessarily  be  accepted. 

JAMES  PATON, 

Borongh  Engineer  and  Surveyor. 
Municipal  Offices. 
_  November  19,  1897. 

U~"  RBAN  DISTRICT  OF   DARTFORD. 
TO  CONTRACTORS  AND  OTHERS. 

The  Urban  District  Council  of  Dartford  invite  tenders  for 
the  execution  of  the  necessary  works  in  connection  with  the 
Erection  of  the  Brick  Betaining  Wall  on  East-hill  from  nearly 
opposite  Great  Qneen-street  to  the  entrance  to  East  Hill 
House,  a  distance  of  about  370  ft.;  also  in  connection  with  the 
Laying  of  Guernsey  Granite  Channelling  from  Darenth-road 
to  a  point  opposite  St.  Albans-road,  a  distance  of  about  1.200  ft., 
in  accordance  with  drawings  and  specifications  which  may  be 
seen  at  the  office  of  Mi-.  W.  Harston,  a.m.i.c.e.,  the  Council's 
Surveyor,  High-street,  Dartford. 

A  clause  will  be  inserted  in  the  contract  providing  that  the 
contractor  shall  not  transfer  any  portion  of  thecontract  with- 
out the  writt'  n  pc nnis.=ion  of  the  Council,  and  shall  pay  to 
tlif  workiiMMi  cMiip  M\,il   in  ihe  e-xecution  of  tlii>  contract  such 


Shoreditch,      Loncion,      E. 


Plate    and    Sheet    Glass. 

Leaded    Lights. 

Sheet    Lead    and     Pipe. 


DEPARTMENTS. 


Pluinbers'     Brass    Work. 
Oils    and    Colours. 
Paper-hangings. 


SANITARY 
GOODS. 


The"DONN0L"  Registered  Wash-Down  Pedestal  Closet,  with  Outlet, 
as  appiovca  by  the  London  County  Council. 

No.  1.— Raised  White.  I  No.  3.— Fireclay,   White    inside. 

No.  ;;.— While  or  ivor\-.  I  No.  4.— Elue  Priiitod  on  White. 

Nn,  (!. —  Tirowr.   Pjiiitprl  on   fvorv. 


The  "  PREMIER  "  Syphon  Water-Waste-Preventer,  Cast-iron  passed 

by  the  following  Water  Companies:— 

New  River.  I  Brighton.  I  Guildford 

East  London.  Folkestone.  I  Lambeth. 

Bournemouth.  |  Kent.  I  Margate. 

And  ni:tnv  ntlirr^*. 


EASTWOOD  &  CO.,  Limited. 

Heart    Office:      BELVEDERE    ROAD,    LAMBETH,    SE.  

BRICKS.   LIME.    CEMENT 


In  any  Quantities.        For  Prices  apply  tc  above  address. 


NINETEEN    MEDALS.  CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


ORIGINAL   MAKER.S    i>V 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address:  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 


Special   Term  a  for  Export. 


Of  a.'l    Peror 


The  Surveyor 

Enb  ^unfcfpal  anb  Count\>  lEntjinccv. 
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Weekly,  Price  3d. 


Minutes  of  Proceedings. 


Progress  of 


Oar  weekly  record  of"  Muni- 

MunicTpaniectric    «'P=^.l    "^^'.^^    in    Progress   and 
Lighting'.  Projected      snpfiliea  ample  evi- 

dence that  ill  no  department  of 
municipal  enterprise  is  there  greater  activity  than 
in  connection  with  electric  lighting.  The  paper  read 
by  Mr.  Snell  at  Sunderland,  and  jiubiished  in  oar 
last  issue,  deals  with  a  remarkably  saccessful  enter- 
prise, aud  in  the  present  issue  we  give  some  particu- 
lars of  a  i)roposed  scheme  for  Hornsey.  It  is  very 
gratif3-ing  to  find  that  whatever  progress  is  being 
made  in  this  country  in  electric  lighting,  and  there 
can  be  no  doubt  that  it  is  very  considerable,  is 
mainly  found  in  those  systems  which  are  under 
municipal  control.  In  the  economy  with  which  elec- 
tric light  works  are  being  carried  on  the  munici- 
palities are  able  to  show  their  heels  to  almost  the 
best-managed  companies.  For  loiv  costs  of  produc- 
tion they  hold  the  record,  and  the  profits  that  are 
annually  made  are  much  in  excess  of  what  is  obtained 
by  joint-stock  enterprise.  It  must,  moreover,  be  re- 
membered that  municipalities  have  to  meet  ditlicul- 
ties  in  the  conduct  of  their  lighting  undertaking 
that  never  arise  in  the  case  of  electric  litrht  com- 
panies. In  the  latter  case  the  concern  is  te.sponsible 
only  to  shareholders,  who,  if  they  fail  to  receive  a 
return  from  their  investment  have  no  redress;  but 
in  a  corporation  supply  system  not  only  are  there 
heavy  sinking  or  redemption  funds,  but  it  is  gener- 
ally held  advisable  to  put  aside  considerable  sums 
of  money  for  depreciation.  The  list  of  corpora- 
tion electricity  works  which  show  a  surplus  after 
covering  all  charges  and  providing  for  interests 
in  the  sinking  fund  becomes  greater  year  by 
year,  and  in  most  cases  it  is  mere!}'  a  question  of 
time  for  the  works  to  show  a  substantial  profit. 
When  comparatively  small  towns,  such  as  Tun- 
bridge  Wells  and  Sundei-land,  can  show  a  hand- 
eome  surplus  it  is  not  soiprising  to  find  that  large 
towns,  such  as  Manchester,  aio  able  to  devote  very 
considerable  suras  towards  the  alleviation  of  rates. 
Manchester  Corporation  at  the  present  moment,  after 
paying  all  expenses  and  carrying  very  handsimie 
sums  to  reserve,  have  been  able  to  devote  to  this  pur- 
pose no  less  a  sum  tlian  £17,000  ;  Liverpool  follows 
with  £11000;  Brighton  can  devote  £G,(JOO  towards 
the  reduction  of  rates;  Edinburgh,  although  the  work 
isonlyin  its  second  year,has  clearedover£;},000  ;  and 
Nottingham,  also  in  its  second  year,  £2,000;  while 
a  similar  amount  can  be  credited  to  Portsmonth, 
where  the  undertukiiig  has  been  in  existence  for  the 
same  period.  To  the  advocates  of  municipal  enter- 
prise these  figures  must  bo  very  satisfactory,  beeauee 
the  towns  mentioned  present  almost  every  variety 
of  condition  that  can  be  mot  with  in  the  dialriliution 
of  electrical  energy.  To  show  iiow  tlmroughly  muni- 
cipal electric  lighting  is  ostablislied,  it  is  intercHfiiig 
to  find  that  since  lS9;i  there  have  been  fifty-seven 
electricity  woi'ks  opened,  and  of  the,-o  forty-four  are 
owned  by  local  authorities  and  thirteen  are  con- 
trolled by  companies.     At  present  there  are  in  this 


country  122  central  stations,  of  which  probably 
seventy-five  are  owned  by  corporation.!?,  and  the 
total  number  of  lamps  connected  to  all  these  stations 
is  5,000,000,  which  represents  a  total  invested 
capital  of  £11, .500,000.  It  can  be  shown  that  the 
margin  to  the  good  between  revenue  and  working 
costs  approximates  to  £800,000;  and  with  such  a 
result  there  could  be  no  doubt  as  to  the  solid  foun- 
dation on  which  municipal  electricity  supply  rests  at 
the  present  moment. 


Water  Supply        In  the  last  annual  report  of  the 


in 

Urban 

and 

Rural 

Districts. 


Local  Government  Board  an  oppor- 
tunity is  taken  to  impress  upon  those 
whom  it  may  concern  an  important 
distinction  drawn  by  the  depart- 
ment between  urban  and  rural  dis- 
trict councils  in  regard  to  water  supply.  Under  sec- 
tion 11  of  the  Public  Health  (Water)  Act,  1878,  the 
Local  Government  Board  may,  if  thought  fit,  by 
order  invest  any  urban  district  council  with  all  or 
any  of  the  powers  or  duties  which  are  by  that  Act 
given  to  a  rural  district  council.  For  example, 
under  section  3  of  the  Act  a  rural  district  council 
niRy  I'equire  the  owner  of  a  honse  to  prcvirie  an  avail- 
able supply  of  wholesome  water  for  domestic  pur- 
poses in  any  case  where  such  a  supply  does  not  exist 
within  a  reasonable  distance  and  it  can  be  obtained 
at  a  cost  within  the  limit  laid  down  by  that  section. 
On  the  default  of  the  owner  the  rural  district  council 
may  carry  out  the  necessary  works  and  recover  the 
costs  incurred  by  them  from  the  owner,  who  is  pro- 
vided with  certain  machinery  for  the  purposes  of 
appeal.  The  Local  Government  Board,  however, 
consider  tliat  it  was  nut  intended  that  recourse  should 
be  had  to  the  powers  conferred  by  tl.c  earlier  sections 
of  the  Act  in  cases  where  the  circumstances  indicate 
that  a  general  scheme  of  water  supply  is  needed. 
Two  cases  which  occurred  last  j*ear  may  be  cited. 
The  Alford  Urban  District  Council  applied  to  be  in- 
vested with  all  the  powers  and  duties  of  a  rural 
authority  under  the  Act;  but  as  the  result  of  a  local 
inquirj-  held  by  one  of  the  inspectors  of  the  depart- 
ment it  was  asceitained  th.it  the  existing  houses  in 
the  district  are  for  the  most  part  comprised  within  a 
comparatively  limited  space,  aud  that  iliey  are  thus 
favourably  situated  for  the  distribution  of  the  re- 
quisite supply  from  a  public  source.  In  these  cir- 
cumstances the  Local  (ii'vernment  Board  oonsid'-rtsd 
that  the  urban  district  council  sbouM  undertake  to 
prepare  a  general  sclu'ine  of  water  supply  for  their 
district,  and  accor.lingly  declined  to  make  the  order 
applied  for.  During  the  year  ii  similar  application 
was  received  from  the  Epping  Urban  District 
Council  whose  district  is  comiirist-d  within  the  limtt^j 
of  sn]iply  of  a  water  company  having  statutory  powers. 
A  loial  inquiry  was  held,  and  on  considernlion  of  nil 
the  circumstances  of  the  case  the  L  ical  Government 
Board  came  to  the  conclusion  that  the  fact-s  were 
not  such  08  to  render  it  desirable  that  the  application 
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should  be  acceded  to.  A  clear  perception  of  the 
policy  of  the  department  in  this  matter  in  dealing 
with  district  conncils  may  often  prevent  f  rnitless  ex- 
penditure of  time  and  of  ratepayers'  money.  No 
doubt  the  Local  Government  IJoard  also  recognise 
that  the  principle  does  not  apply  exclusively  to 
urban  districts,  bat  must  apply  equally  well  to  many 
rural  districts  the  circumstances  of  which  are  really 
more  nrban  than  rural.  Frequently  the  distinction 
is  one  merely  of  name. 


We  called  attention  in  The  Sur- 

Metropolitan    yj-iOB  of  the  12th  inst.  to  a  clause 

and  Drains      which    the    Islington    Vestry    have 

Bill.  suggested  should  be  inserted  in  the 

Metropolitan    Sewers     and    Drains 

Bill,  which  it  is  hoped  will  be  re-introduced  by  the 

London  County  Council  during  the  coming  session. 

It  is  well  known  that  the   Bill   has  hitherto  been 

dropped  owing  to  its  being  blocked  by  Mr.  Boulnois, 

M.P.,  acting,  it  is  believed,  in   the  interests   of  the 

Marylebone  Vestry,  who  consider   that  it   is   better 

that  drains  into  which  several   houses  are  drained 

should  be  maintained  by  the  local  authority  than  by 

the  owners  of  the  houses  using  such   drains.     The 

clause  referred  to  was  drafted  by  Mr.  H.  F.  Dewey, 

the  clerk  to  the  Islington  Vestry,  and  is  as  follows: — 

It  shall  be  lawful,  nevertheless,  for  the  London  County 
Conncil  at  any  time  hereafter  to  approve  as  a  sewer  any 
drain  for  draining  a  group  or  block  of  houses  where,  in  the 
opinion  of  the  local  authority  of  the  district,  it  will  be  for 
the  public  advantage  that  such  drain  should  be  cleansed,  re- 
paired and  maintained  at  the  expense  of  the  ratepayers,  and 
thenceforth  such  drain  shall  be  so  cleansed,  repaired  and  main- 
tained. 

The  Islington  Vestry  have  called  the  attention  of 
the  metropolitan  local  authorities  to  the  clause,  and 
they  suggest  that,  having  r^-gard  to  the  hesitation 
which  is  felt  on  the  subject  by  some  of  the  drainage 
authorities  and  by  certain  metropolitan  members  of 
Parliament  owing  to  the  necessarily  retrospective 
nature  of  the  proposed  Bill,  it  might  tend  to  disarm 
opposition  if  the  Bill  could  be  modified  by  the  intro- 
duction of  a  clause  such  as  that  referred  to.  If  the 
view  of  the  Islington  Vestry  is  adopted  by  the  con- 
ference which  is  to  meet  at  the  Holborn  Town  Hall 
on  the  7th  December,  we  may  expect  that  the  London 
County  Council  will  agree  to  insert  the  clause  in 
their  Bill,  and  that  whatever  opposition  may  have 
emanated  from  local  authorities  to  the  Bill  as 
formerly  introduced  will  be  met  by  the  insertion  of 
a  clause  which  will  enable  them  to  maintain,  at  the 
public  expense,  drains  used  for  the  drainage  of 
several  houses,  should  they  consider  that  it  is  for  the 
interest  of  the  ratepayers  to  do  so. 


An 


For  some  time  past  London  has 
Advertising  witnessed  quite  a  startling  increase 
Nuisance.  ^^  ^^^  number  of  huge  nightly  illu- 
minated advertisements,  fixed  high 
up  on  prominent  buildings  in  the  most  crowded 
parts  of  the  city,  Fleet-street  and  the  Strand 
probably  having  the  lion's  share.  The  subjects  thus 
illuminated  are  chiefly  meat  extracts,  soaps  and 
patent  medicines.  The  irritatingeffect  is  strengthened 
by  alternate  extinction  and  lighting  up,  the  glare  and 
glitter  being  occasionally  intensified  by  the  misguided 
efforts  of  some  flash-light  fiend.  If  the  purpose  of  an 
advertisement  is  to  arrest  the  attention,  the  success 
of  this  new  device  is  beyond  question  ;  and  no  doubt 
different  effects  are  produced  on  different  people.  To 
many  the  resulting  sensation  must  be  one  of  extreme 
nervous  irritation,  others  may  be  indifferent,  while 
a  third  class,  again,  may  find  the  monstrosities  actu- 
ally pleasing  and  interesting.  There  is  no  question 
however  that,  judged  from  any  decent  standpoint, 
these  glaring  advertisements  constitute  a  disfiguring 
eyesore,  and  that  the  practice  is  liable  to  abuse  and 
should  be  subjected  to  strict  regulation.  Possibly 
the  London  County  Council  might  find  in  it  a  new 
source   of  revenue.     In   Paris    the   authorities   have 


dealt  with  the  matter  by  the  adoption  of  restrictive 
measures.  The  control  of  matters  affecting  the 
amenities  of  the  city  rests  with  the  Service  d' Archi- 
tecture et  des  Promenades.  According  to  the  Paris 
Figaro  all  the  electrically-illuminated  and  movable 
advertisements  have  been  overhauled,  and  in  future 
they  are  to  bo  confined  to  places  of  amusement  and 
similar  establishments.  In  addition,  the  form  of  the 
apparatus,  in  order  to  obtain  the  necessary  authorisa- 
tion, will  be  required  to  present  a  sufficiently  pleas- 
ing and  harmonious  appearance,  and  it  is  hoped 
that  the  general  aspect  of  the  boulevards  will  be 
greatly  improved  by  the  new  restrictions. 


Local  versus 


The  good  people  of  SheflSeld  have 
Outside  recently  been  much  exercised  in  their 
Contractors,  minds  because  certain  municipal 
tramway  contracts  have  gone  out  of 
the  town.  It  appears  that  a  well-known  local  firm 
— and  possibly  well-known  outside  the  town  for  a 
certain  class  of  work — had  tendered  to  put  down 
tramway  plant,  but  on  the  advice  of  the  consulting 
engineer.  Dr.  John  Hopkinson,  it  was  not  deemed 
advisable  to  trust  such  an  important  piece  of  work 
to  a  firm  who  are  practically  new  to  electric  trac- 
tion. It  is,  of  course,  always  desirable  to  encourage 
home  and  local  industries,  but  it  is  the  bounden 
duty  of  a  municipal  body  to  do  the  best  they  can 
for  the  ratepayers,  and  if  it  is  considered  in  the  in- 
terests of  the  community  that  plant  or  construction 
work  should  be  carried  out  by  contractors  who  are 
not  resident  in  the  locality,  we  cannot  see  much 
reason  to  quarrel  with  such  determination.  In  the 
case  in  point,  although  there  may  not  have  been 
the  slightest  wish  to  disparage  the  ability  of  local 
engineers,  it  goes  without  saying  that  the  con- 
tractors in  this  country  who  have  had  experience  in 
tramway  matters  are  very  few  indeed,  and  it  would 
be  obviously  indiscreet  to  entrust  such  an  important 
undertaking  as  an  electric  tramway  to  a  local  firm 
unless  it  were  clearly  and  adequately  shown  that 
they  possessed  experience  equal  to  that  of  outside 
contractors,  and  at  the  same  time  could  offer  some 
advantages  in  the  price  at  which  they  could  do  the 
work.  We  are  sure  that  the  people  of  Sbefiield 
will  have  no  reason  to  regret  the  action  of  their 
town  council  in  entrusting  their  new  system  to  an 
outside  firm  who  can  show  almost  unparalleled  ex- 
perience in  the  particular  work  which  they  are 
called  upon  to  undertake. 


Reverting  again  to  the  subject  of 
""S*  the  Shoreditch  dust  destructor,  which 

and  formed   the  subject  of  a  note  in  our 

Electric  issue  of  the  12th  inst.,  it  is  interesting 
Lighting.  to  observe  that,  according  to  the  state- 
ment of  the  Electricity  Committee, 
considerable  reliance  has  to  be  placed  upon  coal 
during  week  ends;  and,  according  to  the  same 
authority,  the  average  consumption  of  coal  ap- 
proaches 30  tons  per  month.  Considering  the 
statements  that  were  made  at  the  opening  of  the 
Shoreditch  works,  the  consumption  of  30  tons  per 
month  seems  to  be  rather  large.  It  is  obvious  that 
with  the  system  of  dust  collecting  in  vogue  in  Shore- 
ditch some  coal  would  be  necessary  to  tide  over 
Sunday  ;  but  the  real  source  of  trouble  seems  rather 
to  lie  in  the  fact  that  they  cannot  get  suflScient  dust 
to  consume.  This  is  a  very  important  point  to  be 
remembered,  especially  in  moderate-sixed  towns  that 
are  contemplating  a  combined  dust  destruction  and 
electric  lighting  scheme.  For  if  Shoreditch,  with 
a  population  of  124,000  and  15,000  inhabited  houses, 
can  only  provide  dust  which  is  sufficient  to  supply 
steam  for  5,000  lamps,  one  would  like  to  know  what 
would  happen  in  a  small  town  that  h.ad  to  supply 
10,000  lamps.  There  is  little  doubt  that  the  subject 
of  dust  destructors  ought  to  remain  in  abeyance  till 
more  definite  figures  are  obtained  as  to  the  cost  of 
energy  at  Shoreditch. 
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As  might  havo  been  expected,  mnni- 
Tho  Work  ^.jpai  n^nd  „ther  public  property  ban 
the  Cale.  f'U'^ered  beavily  from  the  >;ale  of  Sun- 
di«y.  The  damage  to  Government  pro- 
perty at  Woolwich  has  occupied  considerable  space- 
in  tbc  daily  p:ipers,  but  Tilbury,  Gravesend,  Greeii- 
hithe,  D.irtford,  Eritli  and  other  places  have  all 
suffered  by  the  overflowing  of  the  Thames.  At 
Sheerness  the  effects,  first  of  the  gaio  and  then  of 
tiie  flooding,  have  beou  calaraiton.s  ;  a  large  area  of 
the  town  was  flooded  and  a  great  portion  of  the  pier 
wi'ockod.  It  is  true  that  the  pier  was  in  a  dilapi- 
dated condition,  having  been  constructed  in  1S37. 
A  few  years  ago  it  waa  taken  over  from  the  Pier 
Comraissionerti  by  the  urban  district  council,  who 
wore  considering  a  scheme  for  a  new  pier.  They  will 
uow  find  it  necessary  to  decide  without  any  loss  of 
time.  At  Chatham  the  gasworks  were  partially 
under  water,  so  that  the  district  was  for  a  time  in 
semi-darkness.  At  Iltrne  Bay  the  whole  of  the 
promenade,  a  mile  in  length,  was  wrecked,  the  dam- 
age to  public  property  being  estimated  at  £10,000. 
Passing  to  tho  east  coast,  much  injury  to  the  sewage 
extension  woi  ks  on  the  north  beach  is  reported  from 
Lowestoft.  Further'  north,  a  portion  of  the  fore- 
shore at  Cleethoipos  lias  been  waslied  away,  the 
damage  being  estimated  at  £t,000.  Con.siderable 
injury  has  also  been  sustained  at  Yarmouth  and  at 
Whitstable.  In  addition  to  what  has  been  already 
mentioned  in  connection  with  Sheerness,  the  urban 
district  council's  waterworks  were  inundated  to  such 
an  extent  that  the  town  has  been  in  dangei'of  sntt'er- 
ing  from  an  insufllcient  supply  of  fresh  water.  The 
sewage  outfall  works  at  West  ilinster  were  also 
flooded,  with  the  result  that  tho  sewage  could  not 
be  pumped  into  the  river,  and  many  of  the  sewers 
were  choked.  At  least  that  is  how  the  reports  put 
it.  At  Deal  a  breach  of  about  40  ft.  has  been  made 
in  the  sea-wall,  the  foundations  of  which  have  also 
been  afl'ected. 

«  «  • 

Tho  time  having  expired  within 
Private  Bill  which  an  official  notification  must  be 
Legislation,  given  of  all  private  Bills  which  it  is 
intended  to  introduce  into  Parliament 
dnring  the  ensuing  session,  it  is  found  that  the  total 
number  of  which  notice  has  been  given  is  no  fewer 
than  22J-,  which  is  considerably  in  excess  of  the 
number  deposited  last  session.  A  general  analysis 
of  the  official  notices  shows  that  forty-four  are  pro- 
moted by  county  councils,  municipal  corporations 
and  other  public  authorities  ;  seventy-eight  relate  to 
docks  and  railways ;  fifty-four  to  gas  and  water 
undertakings  ;  eleven  to  tramways  ;  eight  to  harbours 
and  navigation  works;  whilst  twenty-nine  ai'e  of  a 
miscellaneous  character.  Of  the  total  number  of 
Bills  no  fewer  than  thirty-six  directly  affect  Lon- 
don, and  these  include  five  Hills  promoted  by  the 
London  County  Council,  one  by  the  Jliddlesex 
County  Council,  and  one  promoted  by  the  City 
Corporation  for  powers  to  extend  the  foreign  cattle 
market  at  Deptford.  Among  the  more  important 
London  schemes  are  Bills  for  an  extension  of  the 
Thames  Embankment  from  the  Houses  of  Parlia- 
ment to  Lambeth  Bridge,  and  for  the  construction 
of  an  electric  railway  from  Waterloo  to  New  Cross. 
We  shall  have  occasion  to  refer  to  the  more  import- 
ant of  the  municipal  schemes  in  connection  witlionr 
forecastof  works  projected  for  the  coming  year,  which, 
aa  nsoai,  will  appear  in  a  special  issue  in  Juuuai'y. 


'.The  London 


The  report  and  recommendations 

presented   to  tho    London   County 

^"""tV^Councll    ^^^„^.i,^     ^^     Tuesday,    by     the 

Contractors.  General  Purposes  Committee  is 
the  outcome  of  a  recommendation 
of  the  special  committee  on  the  VVorks  Department 
that  the  council  should  consider  what  alterations 
should  bo  made  in  the  conditions  imposed  npon  con- 
tractors   who   tender    for  tho   council's    work.      On 


Tuesday  the  recoramendationH  were  all  adopted,  and 
we  cannot  see  that  there  is  much  to  quarrel  with, 
except  on  the  part  of  those  who  approach  the  ques- 
tion from  a  purely  partisin  standpoint.  The 
wording  of  the  clause  which  compels  contmctoi-s 
tc  observe  "'  the  rates  of  wages  and  hours  of 
labour  recognised  and  in  practice  obtained  by 
the  various  trade  unions"  is  altered  to  read 
"recognised  by  associations  of  employers  and  in 
practice  obtained  by  the  trade  unions."  This  has 
the  merit  of  recognising  the  right  of  both  parties 
to  a  voice  in  the  settlement  of  the  c(nestion.  The 
radius  within  which  the  regulations  as  to  wages  and 
hours  of  labour  operate  has  been  altered  from  "i" 
miles  to  12  miles,  measured  in  a  straight  line  from 
Charing  Cross,  in  order  to  coincide  with  the  radius 
agreed  upon  between  the  Central  Association  of 
Master  Builders  and  the  various  unions.  The  f.owcr 
to  examine  a  contractor's  books  is  limited  to  the 
time  and  wages  books  and  sheets,  and  the  money 
penalty  for  failure  to  produce  them  has  been  abolisheil, 
as  has  also  the  penalty  for  failure  to  display  at  works 
the  schedule  list  of  wages.  A  new  arbitration  clan.se 
has  been  drawn  up,  and  it  has  been  decided  that 
no  outside  arbitration  should  take  place  except  after 
completion  of  the  works. 


Technical  i'rom    the   report    for    the   session 

Education.  189(J-7  of  the  Examinations'  Depart- 
ment of  the  City  and  Guilds  of  London 
Instituteforthe  Advancement  of  Technical  Education 
we  are  glad  to  observe  that  there  has  been  a  uiarked 
development  in  the  work  of  the  department  during 
the  session  in  question.  This  has  been  shown  not 
only  in  the  larger  number  of  classes  in  technology 
registered  by  the  institute,  but  also  in  the  increase 
in  the  number  of  students  in  attendance  at  these 
classes  and  of  candidates  for  examination.  The 
development  is  ascribed,  probably  with  tjood  reason, 
to  the  further  provision  of  fasilities  for  technical  in- 
struction, and  is  no  doubt  also  due  to  the  fuller 
recognition  of  its  value  and  importance.  There  is 
plenty  of  evidence  in  the  report  that  the  institute 
has  endeavoured  in  various  ways  to  assist  the  for- 
ward movement,  especially  by  establishing  harmoni- 
ous relations  with  the  Technical  Education  Com- 
mittees of  county  councils.  Dnring  the  past  session 
the  number  of  students  in  attendance  at  the  classes 
registered  by  the  institute  was  32,566,  as  against 
29,49i  iu  the  previous  year,  and  the  number  of  can- 
didates' papers  examined  was  12,868,  as  against 
12,099.  We  note  that  among  the  sixty-six  subjects 
electric  lighting,  plumbers'  work,  mechanical  en- 
gineering, brickwork  and  masonry  are  included. 


In  a  note  in  these  columns  re- 
Tho  City         cently  we  questioned  whether  mu- 
tho  Telephone    "'°'l"''  telephones  were  practisablo 
Service.  o""  I'kely  to  be  successful  in   this 

country,  but  at  the  same  time 
pointed  out  that  the  present  service  was  anything 
but  perfect.  An  improvement  is  certainly  desirable, 
but  the  method  of  ellecting  it  attempted  by  the  City 
Commission  of  Sewers — forbidding  tho  National 
Telephone  Company  the  use  of  telegraph  wires — 
scarcely  seems  tho  right  one.  That  was  the  condi- 
tion sowght  to  be  imposed  on  the  Post  Oflico  Ix^foro 
granting  permission  to  lay  underground  wires;  but 
the  Postmaster-General  brought  the  case  Into  the 
City  of  Loudon  Court  to  have  the  condition  removed, 
on  the  ground  that  the  City  Commission  of  Sowers 
had  no  authority  to  impose  it.  i[r.  Commissioner 
Kerr  also  hold  that;the  condition  was  unreasonable, 
and  acted  accordingly.  Perhaps  tho  Postmaster- 
General  could  do  something  to  induce  tho  National 
Telephone  Company  to  itnprovo  and  cheapen  thoir 
service,  tho  attainment  of  this  consummation  having 
been  the  avowed  object  and  motive  of  tho  City  Com- 
mission of  .Sewers  in  attempting  to  impose  the  con- 
dition referred  to. 
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Association  of  Munioipal  and  County  Engineers. 

NORTHERN    DISTRICT  MEETING  AT  SUNDERLAND.— II. 


Last  week,  after  giving  the  three  papers  read  at  the  meet- 
inj?,  we  were  compelled  to  hold  over  the  remainder  of  our  re- 
port, inclndiog  the  discussion  of  the  papers.  As  we  mentioned, 
only  two  of  the  papers  were  read  on  assembling  at  the  Coun- 
cil Chamber.  The  third  was  read  at  the  Electricity  Works, 
when  the  members  arrived  there  in  the  cotir.se  of  their  round 


Alderman  \V  Bruce 
Mayor  of  Snnde 
of  visits.  The  discussion,  again,  took  place  on  returuing  to 
the  Council  Chamber,  when  the  works  had  been  revisited, 
all  the  papers  being  discussed  together.  As  a  matter  of  con- 
venience in  an-anging  our  report  we  gave  all  the  papers  to- 
gether, and  now  proceed  with  the 

DISCUSSION  OF  THEJPAPERS. 
Mr.  H.  C.  Crummack  (Hartlepool)  congratul.ated  Mr.  Boun- 
thwaite  on  having  resuscitated  the  Northern  District  meet- 
ings. In  opening  hia  paper  Mr.  Roiinthwaite  had  made  a 
sort  of  apology,  but  none  was  necessary,  and  he  (the  speaker) 
hoped  that  in  future  they  would  not  have  to  wait  so  long  be- 
fore a  meeting  was  held.  There  were  many  towns  in  the 
district  worth  ^siting.  Mr.  Taylor  had  referred  to  tarred 
macadam  as  a  good  and  cheap  pavement  for  back  streets. 
He  (Mr.  Crummack)  had  had  a  good  deal  of  experience  of  it, 
and  would  not  recommend  his  corporation  to  put  it  down. 
The  traffic  was  such  that  he  was  quite  sure  that  tarred 
macadam  would  not  be  serviceable,  tliough  for  purposes  of 
cleanliness  it  might  be  an  advantage.  No  form  of  pavement 
was  so  cheap  as  setts  grouted  with  asphalte  for  back  streets. 
As  to  "  random  chip  paving,"  he  hoped  the  days  of  that  rubbish 
were  at  an  end.  He  did  not  think  there  was  anything  to 
justify  it. 

Mr.  J.  P.  Spencer  (North  Shields)  joined  heartily  in  the 
congratulations  due  to  the  authors  for  their  very  interesting 
papers.  With  respect  to  back  streets,  he  differed  from  his 
fiiend  from  Hartlepool  so  far  as  new  back  streets  were  con- 
cerned. Mr.  Crummack  was  evidently  not  a  large  owner  of 
property,  or  he  would  not  advocate  sett  paving  in  new  back 
streets,  for  which  owners  had  to  pay  as  private  improvements. 
In  the  case  of  older  back  streets  it  was  different,  as  they  were 
dealt  with  at  the  public  cost.  In  such  cases  it  might  be  more 
to  the  taste  to  go  to  the  cost  of  sett  paving;  bnt  he  wished  to 
say  a  word  or  two  on  behalf  of  the  owners  of  property  on  the 
score  of  cost.  He  would  not,  however,  advocate  "random 
chip  pavimr,"  which  was  unsatisfactory  in  every  respect  e.T- 
cept  that  of  cheapness,  and  could  only  be  tolerated  where  there 
was  a  limited  amount  of  carriage  and  cart  traffic.  One  great 
disadvantage  was  the  noise  during  the  night  in  connection 
with  night  services.  Thus  its  low  cost  seemed  to  him  to  be 
its  only  recommendation.  Tarred  mHcadam  for  back  streets 
was  not  so  lasting,  as  it  was  not  altogether  free  from  the 
formation  of  hollows  ;  but  it  had  the  great  advantage  of  free- 
dom from  noise  at  night.  He  quite  agreed  with  Mr.  Taylor 
when  he  advocated  a  sort  of  cushion  or  layer  underneath  the 
paving ;  but  here  again  modern  exigencies  came  into  play. 
Manufacturers  were  beginning  to  use  electricity  as  a  motive 
power,  and  ashes  were  becoming  fewer  and  fewer  every  day 
in  large  districts  in  which  there  was  any  demand.  There 
was  another  matter  he  would  recommend,  he  might  be  right 
or  he  might  be  wrong,  and  that  was  the  running  of  rollers 
over  the  second  course  in  macadam  roads.  The  extra  cost 
was  compensated  for  by  the  additional  solidity.  Of  course 
the  method  was  more  within  the  means  of  those  authorities 
which  kept  steam  rollers  themseh'es.  It  would  be  rather 
difficult  of  adoption  on  the  part  of  authorities  hiring  rollers. 
A  foundation  of  lime  concrete  was  rather  for  stone  pavement 
and  not  macadam.  Eacb  place  probably  depended  upon  its 
own  local  e.\perience,  and  the  lime  concrete  had  probably  been 
found  useful  for  many  things.     It  was  better  tban  nothing  at 


all,  and  was  very  useful  where  they  were  obliged  to  take  out 
soft  and  spongy  places.  In  that  respect  there  was  an  ad- 
vantage over  Portland  cement  concrete.  Then  there  was  the 
question  of  cost.  Portland  cement  concrete  was  bound  to  be 
better  th.an  mere  lime,  but  the  latter  often  became  a  sound 
and  permanent  substance.  It  not  only  prevented  the  pave- 
ment from  settling  down,  but  often  prevented  the  swelling  of 
the  clay  underneath. 

Mr.  J.  F.  Smillie  (Tynemouth)  said  the  chip  pavement  was 
one  of  the  worst  they  had,  bnt  tinder  certain  circumstances 
it  was  preferable  to  ordinary  macadam.     In  those  cases,  how- 
ever, it  was  solely  a  question  of  cost.     It  was  a  cheaper  pave- 
ment than  tarred  macadam.      The  latter  was  described  as  a 
cheap  pavement  in  back  streets,  but  he  did  not  think  it  could 
be  a  success.     In  back  streets  the  traffic  was  distributed  over 
no  great  area,  and  the   cost  of  maintaining  tarred  macadam 
paving  in  such  thoroughfares  must  eventually  be  very  great. 
In  regard  to  the  breaking  up  of  streets  and  roads  by  gas  and 
other  companies,  he  thought  that  practice  should  be  brought 
to  an  end  by  an  alteration  in  the  law,  so  that  the  companies 
would  no  longer  have  power  to  do  this  in  place  of  the  corpo- 
ration.    The    sanitary  authorities  were   responsible   for  the 
condition  of  the  thoroughfares,  and  the  work  should  be  done 
by  them  at  the  expense  of  the  companies.     The  companies 
would  not  allow  any  interference  with   their  mains,  atid  so 
any  work  in   connection  with  the  roads  should  be  done  by 
authorities  who  were  responsible  for  them.     Limestone  curbs 
from  the  quarries  mentioned  in  the  paper  were  the  worst  in 
his  experience.     In  connection  with   cement  concrete  foot- 
paths he  had  found  a  failure  longitudinally  in  the  centre.     To 
prevent  that  he  had  resorted  to  a  cement  concrete  runner 
down  the  centre.      In  some  hundred  yards  he  did  not  find  a 
single    crack.     He  congratulated  Mr.   Snell  and   Mr.  Ronn- 
thwaite  on  their  fine  electrical  installation.     There  was  one 
matter  to  which  he  wished  to  refer.     It  was  usual  to  say  as  a 
proved  fact  that  municipal  corporations  did  not  manage  their 
affairs  as  economically  as  private  companies,  but  it  should  be 
noted   that   when   such  companies  were   instituted   munici- 
palities were  compared  only  with  the  most  successful  private 
undertakings  under  the  Electric  Lighting  Act.     But  in  com- 
paring municipal  with  private  undertakings  they  should  com- 
pare costs  and  the  respective  prices  of  producing  currents. 
He  had  been  at  the  trouble  to  make  certain  calculations  from 
the  tables  given  in  the  technical  papers,  and  he  had  found  that 
in  the  case  of  private  companies  the  average  cost  per  unit  was 
3d.  and  in  the  case  of  municipal  corporations  2'32d.     In  other 
words,  municipal  undertakings  produced  cuiTent  at  §d.  less 
than  did  private  enterprises.      The  latter  ch.irged  consumers 
a  higher  figure,  but  in  spite  of  that  local  authorities  were 
making  the  same  gross  profit.     The  ratepayers  were  benefit- 
ing in   every  way  by  municipal   enterprise,  and  comparisons 
were  very  much  in  favour  of  the  corporations. 

Mr.  RouNTHWAiTE,  after  thanking  Mr.  Taylor,  referred  to 
the  question  of  random  chip  pavements,  which  he  thought  were 
horrible.  Nothing  was  more  expensive  in  the  long  run.  He 
had,  however,  used  a  kind  of  random  sett  paving  with  very 
satisfactory  results.  It  was  laid  upou  a  ballast  foundation, 
and  cost  about  4s.  6d.  per  yard.  Chip  paving  was  perhaps 
not  Is.  less.     The  paving  to  which  he  had  referred  had  been 


i 


Mr.  F.  M.  BowEY, 
Town  Clerk  of  Sunderland. 

laid  in  certain  back  streets  for  eighteen  or  twenty  years;  the 
cost  of  maintenance  was  very  small.  He  had  not  had  much 
experience  of  tarred  macadam,  which  he  thouglit  a  most  ex- 
pensive luxury.  Mr.  Taylor  had  referred  to  cement  concrete 
footpaths.  In  Sntiderland  they  had  nothing  else,  flagging 
being  used  only  occasionally.  The  system  adopted  in  Sunder- 
land was  rather  different  from  that^described  by  Mr.  Taylor 
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The  cost  was  about  2s.  lOd.  per  yard,  and  tlie  work  liad  stood  very 
well.  Ill  sonic  cases  it  had  been  laid  down  as  long  as  twenty 
years.  They  did  not,  as  a  rule,  got  niucli  more  out  of  flags. 
He  did  not  qnilo  see  how  the  device  suggested  by  Mr.  Smillie 
would  prevent  the,  cracking  or  give  support  to  the  footpath. 

Mr.  Kdson  (llipon)  said  that,  in  regard  to  a  6-iD.  thickness 
for  a  foundation,  his  experience  was  that  a  rnad  with  such  a 
thickness  was  not  at  all  difficult  to  repair.  He  was  surprised 
to  licar  that  tar  from  gasworks  where  a  regenerative  heat 
was  used  was  almost  worthless. 

Mr.  T.  W.  Staintiiorpe  (listen)  referred  first  to  the  paving 
of  back  streets.  In  his  experience  the  cheapest,  best  and 
most  sanitary  paving  in  his  district  was  formed  by  scoria 
bricks,  9  in.  by  4  in.  by  3 J  in.  The  paving  had  proved  both 
economical  and  sanitary,  and  after  thirteen  years  it  had  not 
been  found  necessary  to  replace  a  single  brick.  The  cost  had 
been  from  is.  id.  to  4s.  6d.  per  superticial  yard.  He  pre- 
ferred to  lay  flag  footpaths  in  preference  to  any  cheaper  form, 
especially  for  main  streets  and  roads,  and  strongly  advised 
his  brother  surveyors  to  look  into  the  matter.  He  approved 
of  what  Mr.  Taylor  had  said  in  regard  to  the  want  of  roads 
in  colliery  districts.  A  few  years  ago  he  had  to  make  a  sani- 
tary survey  of  one  of  those  districts,  and  he  found  there  was 
not  a  single  road.  In  the  course  of  evidence  he  gave  before 
the  late  Lord  Coleridge  he  described  snch  a  state  of  affairs  as 
a  disgrace  to  the  century  and  to  civilization. 

Mr.  J.  \V.  Brown  (West  Hartlepool)  said  that  random  chip 
paving  in  any  form  was  bad,  and  that  it  had  not  even  cheap- 
ness to  recommend  it.  It  was  the  worst  of  all  pavements. 
If  there  was  no  concrete  foundation  it  became  filthy  in  the 
extreme.  He  had  found  it  so  in  several  towns.  In  the  back 
streets  in  West  Hartlepool  they  used  scoria,  but  Scotch  or 
Yorkshire  whinstimc  was  bettor.  Of  the  two  he  gave  the  prefer- 
once  to  Scotch,  which  was  cheaper  than  the  Yorkshire.  It 
was  a  little  more  costly  than  scoria,  and  the  latter  was  some- 
times used  when  they  could  not  get  the  Scotch  material.  Ho 
did  not  agree  with  Mr.  Stniiithorpo  as  to  the  scoria  bricks, 
for  he  had  had  n  good  many  to  replace.  They  were  not  eiiual 
to  the  natural  stone.  The  Y'orkshire  stone  was  more  slippery 
than  the  Scotch.  He  was  not  favourably  impressed  with 
Scotch  setts  for  heavy  traffic,  but  it  was  a  good  material  from 
the  point  of  view  of  noise.  The  best  remedy,  however,  for 
noiso  caused  by  night  services  was  to  have  the  scavenging 
done  in  the  daytime,  or  to  have  a  system  of  sowers.  Then 
there  would  bo  no  need  to  fear  the  creating  of  noise  in  the 
back    streets.     With  regard  to  concrete  paving,   it  was  in- 


finitely better  to  lay  the  concrete  in  tiags.  He  had  foaud 
it  a  most  economical  paving  for  footpaths.  Mr.  Taylor  re- 
ferred to  granite  binding  better  than  whiustone.  He  had 
tried  several  broken  granites,  bat  had  found  considerable 
difficulty  in  keeping  good  surfaces.  He  had  found  it  better 
to  use  blue  Yorkshire  whins.  He  did  not  think  granite  had 
any  advantages  over  whins. 

Mr.  St.ai.niiiorpk  remarked  that  in  the  event  of  repairs 
flag  paving  had  considerable  advantages  over  in  sifii  paving. 

Mr.  Bkow.v,  on  learning  that  the  papers  would  not  be  dis- 
cussed separately,  proceeded  to  refer  to  Mr.  Rounthwaite's 
paper.  He  thoiiglit  that  Sunderland  was  pursuing  a  wrong 
policy  in  connection  with  artisans'  dwellings.  It  was  far 
better  to  go  away  from  the  centre  of  the  town.  If  it  was 
necessary  to  abolish  a  slum  district,  ihe  po|<ulation  should  be 
taken  further  out.  If  there  was  any  spare  money,  it  might 
be  nsed  to  subsidise  a  railway  company  and  get  cheap  fares. 
The  district  cleared  generally  became  more  crowded  after. 
wards.  It  might  bo  more  cleanly  for  a  time,  tut  only  for  a 
time.  Buildings  packed  so  closely  together  three  storeyi 
high  would  not  bo  permitted  by  the  regulations  of  many 
towns,  and  would  certainly  be  opposed  to  those  of  West 
Hartlepool.  Keforring  to  the  thinness  of  the  walls  dividing 
the  tenements,  Mr.  Brown  said  that  a  private  individnal 
would  not  be  pormittcd  to  do  that.  Then  why  should  a  cor- 
poration set  the  example  ?  He  also  took  exception  to  a  water- 
closet  b-ing  reached  through  a  soallery.  That  he  thought 
was  most  objectionable  and  should  be  strongly  condemned. 

Mr.  T.VYL08,  in  replying,  was  glad  to  find  a  consensus  of 
opinion  in  regard  to  chip  paving,  which  was  very  poor  and 
extremely  unsafe.  In  a  certain  district  of  Newcastle  with 
which  he  was  acquainted  the  night-cart  never  failed  to 
announce  itself.  Ho  should  like,  if  possible,  to  have  fuller 
particulars  of  the  random  sett  paving  to  which  Mr.  Itouath- 
waite  had  referred.  Mr.  Stainthorpo  bad  refored  to  scoria 
bricks  as  very  good  and  sanitary,  but  he  (Mr.  Taylor)  found 
that  they  bd-ame  slippery. 

Mr.  STAi.wnoRi'K  remarked  that  that  was  not  hiscxperioiice. 

Mr.  Tay  I.OR,  resuming,  said  that  he  had  used  tarred  macailam 
in  buck  streets  for  many  ycais,  and  had  found  it  very  satis- 
factory. Everything  depended  on  how  the  tarred  macadam 
was  made.  It  required  proper  rolling  and  should  be  thoroughly 
soliditied.  He  was  speaking  of  streets  about  IS  ft.  wide.  .\ 
sett  pavement  with  asphalto  joints  had  the  disadvanugo  of 
being  costly. 
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Mr.  CRrMMACK  snggested  43.  6d.,  which  would  not  be  more 

costly  than  the  other. 

Mr.  T.ATLOR  admitted  that  the  cost  mentioned  was  very  low, 
,Tnd  Slid  that  iiaually  sett  pavements  cost  about  double  the 
amount  mentioned.  Artificial  flags  were  superior  to  in  situ 
work.  Tliey  could  be  laid  at  any  time  during  tlie  year.  At 
Xewcastle-on-Tyne  the  work  cost  3s.  8d.  per  superficial  yard, 
while  ordinary  in  i^itu  work  cost  about  3s.  Granite  was  not 
superior  to  whinstoue.  His  experience  was  quite  contrary  to 
that  of  Mr.  Brown. 

Mr.  R0CXTHW.41TE,  in  replying,  said  that  on  the  general 
question  of  overcrowding  Mr.  Brown  was  quite  correct.  The 
principle  was  good,  but  every  case  must  be  judged  on  its  own 
merits.  It  was  difficult  to  carry  out  Mr.  Brown's  plan  where 
docks  and  large  works  were  on  the  seaboard,  and  where  pro- 
vision must  be  found  for  the  poorest  class  of  labourers.  Ac- 
commodation must  be  found  for  them  close  to  their  work. 
There  was  no  spare  money  to  subsidise  railway  companies  in 
order  to  induce  them  to  lay  down  light  railways. 

Mr.  Snell  expressed  his  obligations  for  the  pririlege  of 
being  allowed  to  read  a  paper  before  the  meeting,  and  for  the 
way  in  which  it  had  been  received. 

The  Chairman  proposed  a  vote  of  thanks  to  the  readers  of 
the  papers,  to  Mr.  Rounthwaite  for  his  luncheon,  and  to  the 
mayor  and  corporation  for  the  use  of  the  town  hall. 

The  vote  of  thanks  was  unanimously  accorded. 

VISITS,  Ac. 
Wlien  Mr.  Taylor  and  Mr.  Rounthwaite  had  read  their 
papers,  the  members  proceeded  to  an  adjoining  room,  where 
luncheon  had  been  kindly  provided  by  Mr.  Rounthwaite. 
Half-an-hour  later  they  proceeded  by  tram  to  the  Roker 
Pier  works.  This,  of  course,  necessitated  crossing  to  the 
north  side  of  the  river,  and  thus  the  members  were  able  to 
have  a  good  view  of  the  two  bridges  to  which  we  refeiTed 
last  week.  After  inspecting  the  works  at  Eoker,  the  members 
of  the  party  crossed  the  mouth  of  the  river  by  boat  to  the 
South  Docks,  where  they  liad  an  o])portunity  of  ^uewing  the 
installations  of  gas-driven  iDUinping  machinery  at  the  Graving 
Docks.  Thence  they  proceeded  to  the  South  Pier  works,  in 
order  to  inspect  the  concrete  and  block  making  plant  and 
other  features.  An  account  of  the  harbour  works  carried 
out  at  Sunderland  in  the  past,  or  of  the  new  works  now  in  pro- 
gi'eas,  would,  of  course,  be  too  extensive  an  undertaking,  so 
we  may  content  ourselves  with  merely  referring  to  the  various 
works  inspected,  especially  as  they  were  not  dealt  with  in 


either  the  papers  or  discussions.  Mr.  Wake,  m.i.c.e.,  engineer 
to  the  River  Wear  Commission,  was  unable  to  be  present,  but 
Mr.  Smith  and  Mr.  Wake,  junr.,  did  eveiythiug  possible  in 
the  way  of  guidance  and  explanation,  and  were,  on  the  motion 
of  Mr.  Cooper,  awarded  a  hearty  vote  of  thanks  by  acclama- 
tion. The  members  then  entered  brakes,  in  which  they  pro- 
ceeded to  the  electric  generating  station,  where  Mr.  Snell 
acted  as  guide  and  read  his  paper.  Next  a  visit  was  paid  to 
the  corporation  swimming  and  slipper  baths  and  wash-house 
In  High-street  West,  after  which  a  return  was  made  to  the 
town  hall  for  the  purpose  of  discussing  the  papers.  When 
that  was  over  the  only  item  of  the  progamme  which  remained 
to  be  carried  out  was  the  dinner  at  the  Grand  Hotel,  which 
was  attended  by  all  whose  travelling  arrangements  permitted. 
The  elevation  and  three  plans  of  the  Sunderland  Ttechnical 
School  which  we  reproduce  this  week  will,  no  doubt,  be  of 
interest  to  our  readers.  Details  were  given  by  Mr.  Roun- 
thwaite in  his  paper,  which  appeared  last  week. 


FIRE  PREVENTION. 


A  short  time  ago  Mr.  Edwin  C.  Sachs  read  a  paper  before 
the  Architectural  Association  on  the  Paris  Charity  Bazaar 
fire,  in  which  he  recommended  that  a  national  committee 
should  be  formed  for  the  purpose  of  adopting  measures  to 
prevent  the  large  number  of  fires  which  take  place  daily  all 
over  the  country.  Acting  on  this  recommendation,  a  com- 
mittee has  been  formed,  under  the  title  of  "The  British  Fire- 
prevention  Committee,"  its  objects  being  to  direct  attention 
to  the  protection  of  life  and  property  from  fire  by  the  adop- 
tion of  preventive  measui'es,  &c.,  to  use  its  influence  in  every 
direction  towards  minimising  the  possibilities  and  dangers  of 
fire,  to  bring  together  those  scientifically  interested  in  the 
subject,  and  to  arrange  periodical  meetings  for  the  purpose 
of  discussing  practical  questions  bearing  on  the  question.  The 
committee  will  comprise  a  general  committee  of  members,  a 
council,  with  a  president  and  \-ice-presidents,  and  an  exe- 
cutive. The  general  committee  will  be  principally  formed 
of  members  of  the  technical  professions,  and  will  include 
architects  and  surveyors,  civil,  mechanical  and  electrical  en- 
gineers, and  other  scientific  men.  Acting  officers  of  the  lead- 
ing fire  brigades,  government,  county  and  municipal  oSlcials, 
and  the  managers,  secretaries  and  actuaries  of  insurance 
ofEces  are  also  eligible  for  membership.  Members  of  Parlia- 
ment and  of  county  councils  interested  in  the  subject  will  be 
invited  to  join  tlie  committee,  as  well  as  several  manufacturers, 
large  employers  of  labour,  warehousemen,  owners  of  com- 
mercial property,  and  some  of  tlie  leading  theatre  managers 
and  others  prominently  connected  with  om'  public  entertain- 
ments. 

To  forward  the  interests  of  the  committee,  publications  ivill 
be  issued  from  time  to  time  dealing  with  the  objects  of  the 
.committee.  The  first  has  been  issued,  under  the  title  of 
"What  is  Fire  Protection  r"  and  others  will  follow  at  short 
intervals.  These  publications  should  be  especially  interest- 
ing and  useful  after  the  gi-eat  fire  which  occuired  in  the  City. 
The  offices  of  the  committee  are  at  1  Waterloo-place,  London, 
S.W. 


TrOOIIi — A  second  special  meeting  of  the  Police  Conmiis- 
sioners,  in  accordance  with  the  requirements  of  the  Burgh 
(Scotland)  Gas  Supply  Act,  1876,  was  held  last  week.  The 
recommendation  passed  at  the  previous  meeting,  to  purchase 
the  gasworks,  was  adopted,  and  it  was  agreed  that  the  usna 
public  notice  be  given  to  the  ratepayers. 
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Municipal  Engineering. 

By  RICHARD  READ,  a.m.i.c.e.,  City  Surveyor  of  Gloucester. 


(Ill  Saturday  «e&k  ifr.  Read  JclivereJ  the  oi>eniiig  address 
Us  president  of  the  Gloucester  Engineering  Society,  eelecting 
"  Municipal  Engineering  "  as  his  subject.  As  the  address  was 
an  interesting  one  our  readers  will  no  doubt  bo  glad  to  have 
an  opportunity  of  perusing  it.     The  paper  was  as  follows  : — 

The  history  of  municipal  engineering  is  bound  up  with  that 
of  the  growth  of  towns  during  the  century  now  drawing  to  a 
closo,  and  more  especially  with  that  of  the  wonderful  develop- 
ments of  the  last  Bi.\ty  years.  A  <-ontury  ago  ihe  population 
of  the  rural  districts  exceeded  that  of  the  towns,  but  now  the 
total  population  of  the  towns  is  two  and  a  lialf  times  that  of 
the  coantry.  The  growth  commenced  with  the  improvement 
of  the  steam  engine  by  James  Watt,  improvements  in  spin- 
ning machinery  by  Hargroaves  and  Arkwright,  and  of  weaving 
machinery  by  Jacqnard.  The  results  which  followed  were  a 
rush  to  the  towns  and  gi'eat  commercial  progress,  accom- 
panied by  overcrowding,  drink,  dirt  and  disease.  In  1839,  in 
consequence  of  reports  by  l)rs.  Arnot,  Kay  and  Southwood 
Smith  to  the  Poor  Law  Commissioners  in  reference  to  the  poor 
in  the  east  end  of  London,  a  Royal  Coniniission  was  appointed 
to  inquire  into  the  sanitary  condition  of  the  labouring  classes 
throughout  England  and  Wales,  and  afterwards  Scotland. 
The  secretary  of  the  commission  was  iho  late  Sir  Edwin 
Chadwick,  and  after  an  extended  iuquiry,  involving  an  enor- 
mous labour,  they  presented  their  report  in  1842.  This  re- 
port shows  that  in  tlie  year  1838,  56,000  peoi>le  died  fron> 
epidemic  diseases  in  England  and  Wales,  and  that  in  Liver- 
pool nearly  40,000  persons  lived  in  8,(X)0  cellars  below  the 
street  level,  nearly  3,000  of  which  were  stated  to  be  wet  and 
filthy,  and  tho  other  large  towns  were  in  a  similar  condition. 
Epidemics  of  cholera  and  typhus  were  of  frequent  occurrence, 
there  being  no  organised  system  of  drainage  or  water  supply 
in  the  towns.     The 

S.\NIT.\RT    I..\WS    WEHE    BADLY    .\D.MINI3TF.RED 

by  the  poor  law  guardians  or  the  overseers  of  tho  parishes, 
but  in  London  commissioners  of  sewers  had  recently  been  ap- 
pointed. Tho  general  death  rate  in  towns  ranged  from  30  to 
60  per  1,000,  and  in  Manchester  57  per  cent,  of  the  children 
born  died   before  they  attained  tho  age  of  five  years,  and 


"the  average  duration  of  Ufa  of  uicchanius,  labuarera  and 
their  families  was  seventeen  years,  tradesmeo  and  their 
families  twenty  years,  professional  pemong  and  the  gentry 
and  their  families  thirty-eight  years."  In  Liverpool  1  in  25 
of  the  population  was  said  to  bo  annually  attacked  with  ferer 
of  some  kind  or  other.  In  1838  throughoal  England  and 
M'ales  43,000  widows  with  112,000  children  were  relieved  by 
the  guardians  of  the  poor,  the  husbands  and  fathers  having 
all  died  under  the  age  of  fony-livo  years.  The  roads  and 
footways  were  neglected,  scavenging  was  left  to  tho  dogs,  or 
when  it  was  contracted  for  the  contractors  seldom  carried  out 
their  contracts ;  the  water  supply  was  derived  either  from 
polluted  streams  or  surface  wells,  generally  in  closo  proximity 
to  cesspools ;  the  cesspools  wore  leaky  and  seldom  emptied, 
and  the  slops  thrown  into  the  streets ;  and  the  condition  of 
towns  generally  was  deplorable.  The  result  of  ihe  rejjort  of 
tlio  Koyal  Commission  was  tho  Public  Health  Act,  184U, 
which  was  drafted  after  considerable  labour  and  the  investi- 
gation of  evidence  from  dot:tora  and  all  kinds  of  i>oople,  in- 
cluding that  of  Mr.  John  Rowe,  who  was  then  surveyor  of  the 
parish  of  Finsbury  in  London,  the  inventor  of  the  egg-shaped 
section  of  sewers.  Under  the  powers  of  that  Act  a  general 
board  of  health  was  establislied  in  London,  with  Mr.  Austin, 
C.F.,  as  its  chief  engineering  adviser,  and  corporations  were 
made  local  boards  of  health,  with  power  to  appoint  fit  aod 
proper  persons  to  act  as  surveyors.  This  created  a  demand 
for  a  class  of  men  who  did  not  exist,  and  a  very  curious  lot  of 
appointments  were  made.  Among  others  a  bankrupt  draper 
was  made  surveyor  of  his  native  town,  on  the  ground  that  he 
was  "  accustomed  to  measuring."  A  great  many  towns  were 
sewered  under  the  powers  of  that  Act,  Gloucester  among  the 
number  in  1852,  and  tho  invention  of  glazed  socketted  stone- 
ware sewer  pipes  by  Mr.  Henry  Uoulton  about  this  time 
greatly  facilitated  and  improved  the  work.  Previona  to  this 
invention  all  sewers  were  either  simply  open  ditches  or  brick 
arches  covering  in  the  ditches  or  brick  culverts  laid  in  ditches. 
The  smallest  circular  brick  sewer  which  could  be  conveniently 
constructed  being  18  in.  diameter  was  in  many  cases  much  too 
large  for  the  work  it  had  to  do,  and  smaller  drains  were  buiU 
square  in  section  or  with  horseshoe-shaped  tiles,  and  were 
very  leaky.  The  Institution  of  Civil  Engineers  was  founded 
by  William  Telford,  and  incorporated  by  royal  charter  in  1828, 
wherein  it  is  described  as  "  A  society  established  for  the  ac- 
quisition  of  that  species  of  knowledge  which  constitutes  the 
profession  of  a  civil  engini-er,  whereby  tlie  great  sources  of 
power  in  nature  are  converted,  adapted  and  applied  for  tho 
use  and  convenience  of  man."  Soon  after  the  foundation  of 
the  institution  the  majoritj-  of  its  members  were  engaged  in 
the  work  of  constructing  railways,  both  in  the  United  King- 
dom and  abroad,  but  after  the  railway  mania  was  over  and 
they  had  to  look  out  for  fresh  work  they  turned  their  atten- 
tion to  waterworks  and  municipal  engineering  generally, 
until  at  tlie  present  time  the  majority  of  surveyors  of  large 
towns  are  civil  engineers  by  profession.  The  duties  of  a 
municipal  engineer  are  exceedingly  varied.  He  has  first  of 
all  to  make  himself  acquainted  with  his  town  or  district,  its 
physical,  geological  and  meteorological  conditions,  -^^s  regards 
the  roads  and  footways,  he  has  to  consider  the  local  materials 
which  may  be  available  for  their  construction  or  repair,  and, 
failing  these,  to  select  tho  most  suitable  and  economical 
materials  from  other  places.  In  old  times,  when  each  owner 
of  property  built  according  to  his  own  sweet  will,  each  trying 
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to  come  beyond  his  neighbour,  some  would  aspire  to  build 
high  above  ground,  and  others,  less  ambitious  and  more 
economical,  would  keep  the  floors  below  the  levels  of  the 
streets.  All  old  towns  suffer  to  this  day  from  these  irregu- 
larities of  line  and  level,  and  in  many  cases  the  one  side  of*  a 
street  will  be  found  much  lower  than  the  other,  for  no  apparent 
reason  other  than  the  vagaries  of  the  builders  of  a  past  genera- 
tion. In  constructing  the  carriageway  of  a  street  its  real 
stability  depends  upon  its  foundation ;  the  materials  with 
which  the  surface  is  finished  varies  with  the  kind  of  traffic  it 
has  to  bear,  and  may  be  either  liand-broken  stone — familiarly 
known  as  macadam — granite  or  other  stone  setts,  wood  blocks 
orasphalte,  while  in  America  bricks  are  being  used.  Maoadam 
is  now  usually  laid  upon  a  foundation  of  liand-pitched  soft 
rubble  stone,  furnace  slag  or  broken  bricks,  from  Sin.  to 
12  in.  deep,  and  the  other  materials,  setts,  etc.,  upon  a  bed  of 
concrete  12  in,  to  18  in.  thick.  Macadam  lis  the  cheapest  in 
first  cost,  but  the  most  expensive  in  maintenance  ;  stone  setts 
are  most  expensive  in  flrst  cost,  but  the  cheapest  in  main- 
tenance. The  old  idea  that  the  streets  of  London  and  other 
large  towns  were 

P.iVED     WITH    COLT) 

is  now  almost  literally  true,  for  miles  of  them  have  cost  at 
least  £1  per  square  yard  to  construct,  and  yet  the  cyclist  is 
not  happy  or  satisfied.  The  smoother  and  better  a  road  is 
for  traction  the  worse  foothold  it  gives  to  horses,  and  these 
two  requirements  are  so  opposed  toeach  other  that  it  appears 
to  me  that  a  perfect  road  from  the  cyclist's  point  of  view  can 
only  be  obtained  after  an  improved  method  of  shoeing  horses 
has  been  discovered  to  enable  them  to  draw  loads  on  a  per- 
fectly smooth  road,  or  horses  will  have  to  be  superseded  by 
motor  cars.  Footways  are  paved  either  witli  natural  stone 
flags,  bricks,  asphalte,  or  cement  either  in  the  form  of  arti- 
ficial flags  or  laid  in  situ.  A  footway  approaches  perfection 
as  the  number  of  Joints  decrease,  every  joint  being  an  ulti- 
mate Bonrce  of  weakness  owing  to  rain  water  getting  through 
and  softening  the  foundation  below,  causing  more  or  less  ir- 
regular settlement  of  the  paving ;  on  the  other  liand,  some 
joints  are  necessary  to  allow  for  expansion  and  contraction, 
or  ng!y  cracks  will  result.  Passing  from  this  to  scavenging 
and  cleansing  operations,  in  old  times  everybody  was  sup- 
posed to  be  his  own  scavenger,  and  what  was  everybody's 
business  was  nobody's,  and  it  became  the  universal  practice 
to  throw  slops  and  refuse  into  the  streets.  The  first  system 
of  public  scavenging  on  a  large  scale  was  to  employ  con- 
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tractors,  whose  chief  object  was  to  get  as  much  money  for  the 
job  as  possible  and  do  as  little  as  possible  in  return.  The  re- 
sult of  that  has  been  that  nearly  every  town  of  any  siEe  has, 
during  the  last  thirty  years,  established  its  own  scavenging 
department.  In  busy  thoroughfares  most  of  the  scavenging, 
except  orderly  work,  is  done  at  niglit,  and  in  a  few  years'  time 
the  collection  of  house  refuse  also  will  have  to  be  done  at 
night._  Before  the  Public  Health  Act  of  1848,  and  the  general 
sewering  of  towns,  scavenging  included  the  emptying  of 
privies  and  cesspools,  but  the  adoption  of  the  water-carriage 
system  of  sewage  gradually  changed  all  that,  at  any  rate  in 
the  southern  towns,  as  most  of  them,  including  London, 
adopted  the  water-carriage  system,  while  the  majority  of  the 
northern  towns  adopted  the  midden  and  afterwards  the  pail 
closet  system,  large  towns  like  Birmingham,  Manchester  and 
Leeds  having,  even  now,  as  many  as  from  50,000  to  70,000 
pail  closets  in  existence,  which  have  to  be  emptied  every  week. 
One  argument  for  adopting  this  system  was  to  avoid  the  ex- 
pense  of  sewers,  and  the  other  was  th.at  the  mannre  would  be 
a  valuable  commodity.  Both  of  these  reasons  have  turned 
out  to  be  fallacious  in  practice,  because  whether  we  have  pail 
closets  or  water  closets,  sewers  must  be  provided  to  carry 
away  the  liquid  refuse  and  rain  water,  and  must  be  just  as 
large  and  costly  as  if  the  water-carriage  system  bad  been 
adopted,  for  the  simple  reason  that  the  size  of  a  sewer  is 
decided  by  the  amount  of  rainfall  which  it  has  to  carry,  and 
compared  with  this  the  sewage  proper  is  a  mere  bagatelle. 
With  the  dry  or  pail  system  there  is  so  much  sewage  that  it 
is  a  drug  in  the  market,  and  in  towns  like  Manchester  the 
cost  of  dealing  with  and  disposing  of  the  pail-closet  refuse 
amounts  to  2s.  per  head  of  the  population,  or  about  £60,000 
per  annum.  Manchester  has  recently  spent  £500,000  on  a 
new  water-carriage  system  of  sewerage,  ■nnth  a  view  to 
abolishing  the  costly  and  filthy  pail-closet  system,  and  it  is 
proposing  to  spend  £250,000  more  to  carry  the  sewage  down 
below  the  locks  of  the  ship  canal.  In  designing  a  system  of 
sewers  for  a  town  the  municipal  engineer  is  faced  with  a 

VERY  COMPLICATED  PROBLEM. 

The  systems  in  general  use  may  be  divided  into  two  classes  : 
First,  the  combined  system,  which  takes  both  sewage  and 
rainfall,  and,  secondly,  the  separate  system,  which  may  be 
again  sub-divided  into  two  methods — (1)  Which  provided 
two  distinct  sets  of  sewers,  one  for  foul  water  and  the  other 
for  rain  water,  and  (2)  a  small  single  system  of  sewers,  from 
which  the  flood  water  is  allowed  to  overflow  weirs  placed  at 
intervals  in  the  sewers  down  other  natural  channels  or  brooks 
into  the  rivers.  As  long  as  sewage  was  delivered  straight 
into  the  rivers,  whether  tidal  or  not,  there  was  no  necessity 
for  separating  the  rain  water  from  the  sewage,  but  when  the 
sewage  has  to  bo  dealt  with  and  purified  before  the  effluent 
is  allowed  to  go  into  the  river,  then  the  question  of  quantity 
becomes  very  important,  especially  when,  as  is  generally  the 
case,  the  whole  of  the  sewage  has  to  be  pumped  in  order  to 
deal  with  it.  The  engineer  has  to  so  proportion  the  lengths, 
gradients  and  sizes  of  the  sewers  that  they  work  in  and  har- 
monise with  the  natural  features  of  the  ground  and  areas  to 
be  drained,  with  a  view  to  the  sewage  being  passed  as  rapidly 

possible  to  the  point  of  discharge  at  the  outfall.  As  the 
point  of  outfall  is  generally  at  the  level  of  low  water,  if  it 
Ijappers  to  be  within  the  tidal  range  of  the  river,  the  exist- 
ing Rivers  Pollnticn  Act  of  1876  allows  the  sewage  to  be 
discharged  therein,  but  if  the  town  is  above  the  tidal  portion 
of  the  river  or  upon  any  stream,  then  tlie  sewage  must  be 
dealt  with  in  some  way  before  the  effluent  can  be  discharged 
into  it.  This  Act  is  difiicult  to  enforce,  partly  because  it 
rests  with  outsiders  to  raise  the  point  of  law,  and  as  this  is  a 
costly  process  many  towns  have  escaped  until  recently;  but 
there  is  little  doubt  that  the  Act  will  be  more  rigidly  en- 
forced  in  the  future,  and  possibly  the  next  Rivers  Pollution 
Act  will  make  it  compulsory  to  treat  all  sewage  before  pass- 
ing the  effluent  into  any  part  of  the  river,  or  it  will  throw 
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upon  the  local  authority  the  onus  of  proving  that  it  is  not 
ncceaaary  to  do  so  in  their  pnrlicnlar  ciise.  The  systems  of 
sewerage  of  towns  constracted  under  the  Act  of  1843  were  a 
decided  improvement  on  the  previous  state  of  things,  but 
although  the  public  systems  were  laid  down  at  great  expense, 
it  often  took  years  to  get  the  jirivate  houses  drained  into 
them,  and  sanitary  appliances  which  landlords  and  tenants 
had  to  supply  did  not  improve  in  the  same  ratio  as  thepuhlio 
snwera;  as  water-closets  were  then  introduced  inside  tlie 
houses,  instead  of  being,  like  the  old  privies,  outside  in  the 
gardens,  if  soon  became  apparent  that  a  new  enemy  to  health 
had  been  introduced  in  the  shape  of  sower  gas.  ]5ut  at  this 
jieriod  of  our  history  there  was  a  strange  and  general  apathy 
as  regards  sanitary  matters.  Kngineors  were,  as  I  before 
stated,  employed  in  more  profitable  undertaking,  architects 
considered  it  beneath  their  dignity  to  have  anything  to  do 
with  drainage,  for  the  battle  of  tlio  stylos  was  raging,  dividing 
thom  into  two  hostiles  camps,  the  Greeks  and  the  Goths ;  the 
medical  profession  as  a  body  considered  it  their  duty  to 

CIRK    UISKASE    AFTER    IT    HAD    ARISEN 

rather  than  to  take  measures  to  prevent  its  occurrence,  and 
it  required  the  sacrifice  of  a  noble  life   to  rouse  the  country 
generally  from  tliis  apathy  and  indifference.       This  occurred 
in  1861    by  the  death  of  the    Prince   Consort  from  typhoid 
fever.     This  event  was  followed  by  an  immediate    rush  of 
patented  appliances  of  all  kinds  with  ,1  view  to  combat  the 
dreadeil  enemy — sewer  gas.     Some  improvements  were  made, 
but  the  effect  gradually   died  away,  until  the   people  were 
again  alarmed  by  the  illness  of  the   I'rince  of  Wales  in  1871, 
and  from  that  date  to  this  the  question  of  sanitation  has  been 
more  or  less  before  the  public,  and   is  e-tciting   increasing 
interest.     By    the   Public   Health  Act  of   1872    the   General 
Board    of    Health,   whose   powers    were   advisory,    was    re- 
modelled and  the  Local  Government  Board  established,   and 
powers  were  given  to  local  authorities  to  appoint   medical 
officers  of  health.     The  sanitary  laws  wore  then  in  a  muddle, 
but  were  consolidated  under  a  new  Public   Health  Act,  1875, 
which  is  still  in  force,    and  in    1876  tho   Uivers    Pollution  Act 
was    psssed.     There    have  been    minor    amendments    to    the 
Public    Health  Acts   in    1S7S,    1890  and    1892.     Under    the 
powers  of  these  Acts,  and  of  man}'  private  Acts  of  Parliament 
obtained  by  the  larger  towns,  vast  works  of  town  improve- 
ment have  been  executed,  until  the  amount  of  local  indebted- 
ness   of    England    and   Wales,    which  in    1875    amounted  to 
£92,000,000,  in  1895  had  increased  to  £235,0a),00(),  or  about 
£7  16s.  6d.  per  head  of  the  total    estimated  population,  while 
the  debt  of  London  alone  works  out  at  £10  6s.   5d.  per  head. 
Of  course  a  large  proportion  of  this  capital  is  invested  in  re- 
munerative   undertakings,    such    as    waterworks,  gasworks, 
markets,  harbotirs  and   electric  light.      The  difficulties  which 
surround  the  subject  of  sewage  and  its  disposal  are  not  only 
scientific  but  legal,  and  the  seiverage  and  drainage  system  of 
a   town  is  necessarily  the  growth  of  years,  and  is  seldom 
carried  out  on  one  complete  system  or  by  one  individual.  The 
history  of  sanitary  science  illustrates  better  than   any  other 
the  necessity  of  working  in  obedience  to  the  natural  laws  if 
we  would  insure  success,  and  it  will  bo  seen  from  my  previous 
remarks  that  the  initial  error  of  overcrowding  tho  population 
of   the  towns   was   the    primary   cause  of   the    devastating 
diseases  of  the  early  part  of  the  century.     Volumes  have  been 
written  of  the   manurial  properties  of  town   sewerage,  and 
various  extravagant  values   have  been   placed  upon    it,  but 
these  have  all  proved  misleading,  owing  to   the  fact  that  the 
quantity  produced  daily  is  more  than  the  land  in  the  imme- 
diate neighbourhood  can  dispose  of,   and  it   docs  not  pay  to 
transport  it  to  a  distance  or  to  manufacture  it  into  such  a 
form  as  would  enable  this  to  bo  done  cheaply.     And,  again,  by 
the  very    nature  of  tho  water-carried  sewage  the  quantity 
produced  is  at  its  maximum  in   a   diluted  condition  at  the 
times  when  the  lanil   least  requires  it.     The  result  of  early 
attempts  at  sewage    farming  was  that    the    farms    became 
sodden  with  sewage,  and  were  unablo  to  deal  properly  with 
it.     This  led  to  the  introduction  of  settling  and  precipitating 
tanks  and  the  use  of  chemicals  to  hasten  precipitation.    This, 
again,  after  long  experience  and   many   failures,  has  proved 
that  the  introduction  of  chemicals,  deodorants  or  disinfect- 
ants simply  delays  decomposition  for  a  time,  and  that  a  re- 
action takes  place  after  tho  effluent  has  been  discharged  into 
the   stream,   causing   a   secondary    decomposition.      It    also 
creates   a  further   difficulty — that   an  enormous    amount  of 
sludge  is  precipitated  which  is  almost  worthless  as  a  manure 
and  a  verj'  costly  product  to  get  rid  of.      During  the  last  ten 
years  rapid  strides  have  been  made  in  the 
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and  the  natural  processes  of  decom|)osition  are  now  better 
understood  which  were  before  obscure  and  puzzling.  The 
great  law  of  decomposition  dominates  all  organic  mutter, 
that  is — tho  whole  animal  and  vegetable  kingdoms.  This 
process  has  been  followed  step  by  step  by  many  experts,  and 
it  is  now  proved  that  it  may  be  carried  on  in  three  ways : 
First,  by  lire,  which  is  the  quickest  j  secondly,  by  pntrefao- 
tion  followed  by  decomjKjsiiiou,  which  is  the  slowest  ;  and 
thirdly,  decomposition  alone  without  the  intcrmediale  stage 
of  putrefaction;  tho  ultimate  result  of  all  throe  being  tho 
reduction  of  all  organic  matter  to  its  mineral  elements — 
carbon  and  nitrogen— in  different  periods  of  time.  Putre- 
faction is  caused  by  the  action  of  certain  organisms  or 
miorobts  working  without  sulBciont  oxygen,  which  rosulta  in 
the  production  of  offenaivo  gases  and  ammonia  compounds. 


On  the  other  land,  decomposition  without  putrefaction  is 
brought  about  by  the  action  of  other  organisuis  with  the  aid 
of  an  abundant  supply  of  oiygco,  and  in  order  to  take  ad- 
vantage of  these  facts  expcrimeuts  have  been  going  on  for 
tho  last  ten  years,  first  in  a  small  way,  and  latterly  with 
large  quantities  of  town  scwogo  in  several  parts  of  tliu  king- 
dom ;  and  if  all  accounts  which  arc  given  of  these  processes 
are  correct  we  are  in  .a  fair  wtiy  to  gel  over  niany  of  tho  wnrst 
difficulties  which  have  so  long  tronblod  the  authorities  of  all 
large  towns  as  to  what  they  should  do  with  the  sewage.  One 
of  these  cxpei-imenta  has  been  carried  out  at  Kxeter  by  Mr. 
Cameron,  the  borough  surveyor,  and  differs  somewhat  fn  m 
the  others,  iniismuch  as  the  sewage  is  submitted  in  a  dorod 
tank,  first  of  all  to  the  action  of  tho  putrefactive  organiMns 
for  a  short  time,  and  afterwards  upon  open  filters,  comiK>ed 
of  coke  breeze  or  other  porous  nateriul,  to  the  action  of  ibe 
nitrifying  organisms,  which  require  a  largo  suiijily  of  oiT(;eii 
to  enable  them  to  work,  thus  using  the  work  of  both  kinds  of 
organisms.  Other  experiments  on  a  largo  scale  have  been 
conducted  by  Mr.  Dibdin,  chemist  to  the  London  County 
Council,  at  Barking,  and  also  at  Sutton,  in  Surrey,  and  those 
have  been  followed  by  others  at  (Jswestry  and  ilendon,  but 
the  ruling  principle  in  all  is  the  supplying  the  microbes  with 
oxygen  by  means  of  allornately  filling  and  emptying  the 
filters;  that  is  to  say,  after  a  filter-bvd  has  been  worked  a 
certain  number  of  hours  it  is  given  a  rest  of  at  le.ast  an  e(|aal 
time,  and  if  possible  double  the  working  time,  during  wliich 
the  sewage  is  entirely  drawn  off,  and  tho  pores  of  the  filter 
thoroughly  aerated,  and  it  remains  to  be  seen  whether  the 
intermediate  stage  of  putrefaction  is  n"eessary  or  not.  Tho 
latest  development  of  this  is  being  carried  out  at  Hendon  by 
Colonel  Ducat,  who  has  resigned  his  appointment  as  one  of 
the  Local  Government  Board  inspectors  in  order  to  work  his 
patent.  This  consists  of  a  filter-bed,  the  sides  of  which  are 
composed  of  a  wall  of  drain  tiles,  so  that  when  tho  water  in 
drawn  off  the  air  has  access  not  only  to  the  top  but  on  all  four 
sides  of  the  filter.  By  this  means  it  is  expected  that  the  time 
of  rest  will  be  reduced  to  a  minimum  or  not  required,  and 
that  therefore  the  number  of  filter-beds  will  also  bo  re<iuced 
to  a  minimum,  but  this  has  not  yet  been  tested  for  any  length 
of  time.  Tho  action  of  the  bacteria  filters,  as  they  are  now 
called,  is  similar  to  the  natural  processes  going  on  in  the  soil 
of  a  garden,  whore  the  ground  is  first  manured  and  dug  over 
to  admit  of  the  oxygen  of  the  air,  then  the  bacteria  io  the 
soil,  aided  by  the  oxygen,  split  up  and  reduce  tho  manure  to 
its  elements,  and  thus  prepare  the  soil  for  the  growth  of 
plants  ;  the  roots  of  plants  absorb  the  elements  of  carbon  and 
nitrogen  from  the  soil  in  their  growth,  again  producing  vege- 
table organic  matter  for  the  use  of  man  and  animals,  and  so 
the  circular  process  goes  on.  We  I)as8  now  to  the  considera- 
tion of  ■:.  r ..: 
WATEB  SUPP1.T. 

It  is  clear  that  the  water-carriage  system  of  sewerage  can- 
not be  carried  out  without  an  abundant  water  supply  under 
pressure;  and  this  necessitates  the  bringing  in  of  a  supply 
from  a  distance  or  puitiping  and  purification  of  river  water  or 
the  sinking  of  wells,  which,  of  course,  again  entails  pumping. 
Originally  the  supplies  for  most  towns  were  taken  from  rivers, 
London  being  tho  chief  example  of  this  method  ;  in  fact,  the 
rivers  mainly  determined  the  position  of  the  towns.  These 
supplies  were  usually  in  tho  hands  of  companies,  there  being 
eight  separate  companies  supplying  London  from  the  rivers 
Thames  and  Lee.  As  London  increased,  the  intakes  of  the 
water  companies  were  shifted  higher  up  tho  river,  most  of 
them  now  being  above  Hampton  and  Kingston.  .As  the  rivers 
became  more  and  more  polluted  new  supplies  were  looked  for 
upon  any  available  high  ground  within  reasonable  distance 
from  the  town,  and  as  these  wore  not  always  obtainable  many 
of  the  larger  towns  have  had  to  go  very  long  distances  for 
their  water  snpply — not.ably  Glasgow  to  Loch  Katrine,  30 
miles:  Jlanchester  to  Thirlmere  in  Cumberland,  about  120 
miles ;  Liverpool  to  tho  head  waters  of  the  Severn  at  Lake 
Vyrnwy;  and  Birmingliain,  the  latest  example,  to  tho  head 
waters  of  tho  Wye  in  Mid  W.ales.  Some  of  these  works  have 
cost  from  £6,00^1,000  to  £8,(XIO,0<X)  each.  Several  schemes 
have  been  got  out  and  given  more  or  less  prominence  during 
the  last  thirty  years  for  supplying  Londou  from  Lake  Bala  in 
North  Wales  and  from  the  head  waters  of  the  L'sk  in  the 
Black  Mountains,  near  Brecon,  all  of  which  schemes  have 
naturally  boon  opposed  by  tho  water  companion,  who  contend 
tliat  their  supplies  from  the  River  Thames  are  both  adequate 
in  quantity  and  of  good  (piality.  Water  from  the  hills  is 
simply  impounded  by  throwing  a  watertight  bank  of  clay 
across  the  narrowest  part  of  tho  valley,  thus  forming  an  arti- 
ficial lake,  and  from  tlionoo  convoying  it  in  pipes  by  gravita- 
tion to  tho  towns.  This  necessitates  sufficient  elevation  for 
the  reservoir  to  give  pressure  enough  in  tho  towti  tocarr^'  the 
water  to  tho  top  of  tho  highost  building,  and  also  sufficient 
elevation  of  tho  gathering  ground  above  sea  level  to  be  thinly 
or  altogether  uninhabited.  This  is  tho  most  economical  form 
of  out.side  water  supply,  but  it  has  tho  disadvantage  that  tho 
population  may  extend  into  the  gathering  ground,  as  it  is 
practically  impossible  for  many  towns  to  purchaso  the  whole 
of  tho  laud  comprised  thon-in.  Birmingham  new  water- 
works are,  I  lioliovo,  tho  only  case  whort<  this  has  been  done. 
On  tho  urgent  advice  of  their  engineer  (Mr.  Mnnsorgh)  they 
have  purchased +.'),(KX)  aon-s  of  gathering  gronnd,  in  onler  to 
have  complete  control  over  tho  sources  of  their  water  supply. 
Next  to  impounding,  pumping  from  a  river  is  the  least  ex- 
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pensive  ;  but  as  a  river  natnrally  drains  a  lai'ge  extent  of 
country,  more  or  less  thickly  inhabited,  the  waters  of  a  river 
are  always  more  or  less  polluted,  and  great  expense  has  to 
be  gone  to  to  deal  with  the  water  before  use,  or  it  may  be 
necessary  to  go  so  far  up  the  river  that  the  cost  equals  the 
third  method — that  of  sinking  wells,  the  most  costly  of  all,  as 
the  well  has  to  be  sunk  either  throughout  the  whole  or  a 
greater  part  of  its  depth  in  the  water-bearing  strata,  and 
large  temporary  pumping  plant  sufficient  to  deal  with  the 
maximum  quantity  of  water  has  to  be  kept  continually  work- 
ing while  the  well  is  being  sunk;  and  when  this  is  finished 
the  well  water  may,  or  may  not,  require  filtering,  according  to 
the  circumstances  and  position  in  which  it  is  sunk.  It  has 
also  to  be  pumped  out  of  the  well  into  a  reservoir  on  high 
gi-ound,  in  order  to  obtain  snlficient  pressure.  Our  Witcomb 
supply  is  an  example  of  the  impounding  and  gravitation 
method  and  the  Newent  supply  of  that  from  wells.  The  other 
supplies  mentioned  were  impounding  works  ;  but  in  the  Liver- 
pool waterworks  the  dam  was  of  masonry,  the  first  constructed 
in  England,  and  Mr.  Deacon,  the  engineer,  says  it  will  be 
there  in  good  condition  when 

macaulay's  new  zealaxdkr 
comes  to  inspect  the  rnins  of  St.  Paul's.  A  great  improve- 
ment in  the  health  of  town  populations  has  resulted  from  the 
vast  works  which  have  been  executed,  as  now  the  general 
death  rate  of  the  United  Kingdom  has  been  reduced  to  18  per 
1,000,  and  the  zymotic  death  rate  2J  per  1,000.  In  addition 
to  the  duty  of  designing,  executing  and  maintaining  works 
which  I  have  mentioned,  a  municipal  engineer  haa  to  lay  out 
parks,  cemeteries,  markets,  &c.,  and  to  advise  the  corporation 
on  such  questions  as  acquiring  gasworks,  tramways,  and 
lately  he  has  had  to  make  himself  familiar  with  the  latest  de- 
velopments of  refuse  destructors  and  electric  lighting  plant. 
The  furnace  for  the  destruction  of  dust  or  house  refuse  is  a 
comparatively  modern  development  of  corporation  work  on 
behalf  of  the  individual  who  could  easily  dispose  of  the  bulk 
of  his  house  refuse  in  the  kitchen  fire  if  it  was  done  daily. 
The  earlier  furnaces  were  designed  merely  to  get  rid  of  the 
refuse,  but  the  more  recent  forms  use  the  heat  generated  by 
raising  steam  lor  various  purposes,  chiefly  for  producing 
electric  light.  Taking  a  low  estimate  of  the  value  of  the  re- 
fuse, 1  lb.  will  evaporate  1  lb.  ofwater  into  steam,  which  means 
that  the  house  refuse  of  Gloucester  is  equal  to  producing 
from  100  to  1.50  horse-power  available  for  electric  lighting 
or  other  purposes.  Electricity  is  the  modern  genii,  the  slave 
of  the  lamp  of  the  nineteenth  century,  and,  like  its  compeers 
— light,  heat  and  sound — is  a  form  of  development  of  worker 
energy;  and  it  is  possible  that  even  this  earth  is  a  large 
dynamo,  revolving  as  it  does  on  its  own  axis,  with  the  circum- 
ference at  the  equator  running  at  the  rate  of  1 ,000  miles  per 
hour,  and  the  whole  globe  also  travelling  bodily  along  its 
orbit  round  the  sun  at  the  inconceivable  velocity  of  nearly 
70,000  miles  per  hour,  and  the  electricity  produced  flowing 
towards  the  poles.  In  future  there  is  no  doubt  that  the  duties 
of  a  municipal  engineer  may  be  further  extended,  as  the 
tendency  of  the  age  is,  like  Oliver  Twist,  to  still  ask  for  more, 
and  the  duty  of  s/itisfying  these  requirements  devolves  more 
and  more  upon  public  authorities  and  the  State  in  preference 
to  individuals ;  but  as  long  as  this  work  is  carried  out  in 
obedience  to  the  natural  laws,  so  long  will  it  be  successful 
and  the  great  sources  of  power  in  nature  be  converted, 
adapted  and  applied  for  the  use  and  convenience  of  man. 

At  the  close  of  the  address  Mr.  Read  was  awarded  a  hearty 
vote  of  thanks,  the  varions  speakers  bearing  testimony  to  the 
improvements  which  have  been  effected  during  half  a  century 
in  connection  with  municipal  engineering,  to  the  active  and 
prominent  part  taken  by  municipal  engineers  in  the  work, 
and  to  superiority  of  the  municipal  engineers  of  to-day  over 
those  of  the  past,  professionallv  and  otherwise. 


MANCHESTER  SEWAGE  DISPOSAL. 

A  DEFENCE  OP  THE  CITY   SURVEYOR'S  PROPOSALS. 

The  opening  meeting  of  the  Manchester  Association  of 
Students  of  the  Institution  of  Civil  Engineers  took  place  on 
Wednesday,  November  24th.  Among  those  present  were 
Mr.  C.  S.  AUott,  M.i.c.E.  (in  the  chair),  and  Messrs.  S.  B. 
Worthington,  W.  B.  Worthington,  b.sc,  J.  G.  Lynde,  Wells 
Aspinall,  Hunter  and  Cartwright,  mm.i.c.e.  The  chairman,  it^ 
introducing  Mr.  W.  B.  Worthington,  m.i.c.e.  (chief  engineer 
of  the  Lancashire  and  Yorkshire  Railway),  as  the  new  presi- 
dent,  alluded  to  the  success  of  the  association  generally 
during  the  last  session,  and  of  certain  members  in  gaining  the 
James  Forest  medal  (Mr.  A.  H.  Jameson),  and  three  Millar 
prizes  (Messrs.  Jameson,  b.sc,  Godfrey,  and  Garvie,  B.sc). 

Mr.  W.  B.  Worthington  was  then  installed  as'  president 
for  the  session  1897-8.  In  the  course  of  his  address  he  dealt 
with  the  importance  of  the  bearing  upon  design  of  the  future 
maintenance  of  the  works  designed.  In  designing  a  structure 
an  engineer  must  comply  with  these  three  conditions  :  1,  The 
structure  must  be  strong  enough  to  fulfil  the  purpose  for 
which  It  was  intended  ;  2,  it  must  be  capable  of  being  main- 
tained in  good  order  by  the  class  of  labour  and  with  the 
material  and  appliances  available  at  a  reasonable  expense  • 
.J,  it  must  be  constructed  at  the  minimum  coat  consistently 
with  fulfilling  conditions  Nos.  1  and  2  and  anv  other  special 
conditions  which  miglit  be  imposed.     Other  conditions  mi<^h  t 


of  course,  be  added,  but  all  those  which  were  really  necessary 
would  come  under  one  of  these  three  main  conditions.  Having 
dwelt  upon  varions  matters  under  these  heads,  he  said  :  "  We 
had  recently  in  our  own  city  a  remarkable  illustration  of 
what  I  have  been  saying.  The  Rivers  Committee  of  our  cor- 
poration, who  have  for  a  long  time  past  anxiously  considered 
the  matter  in  all  its  bearings,  advised  by  the  city  surveyor 
and  supported  by  practically  the  whole  council,  decided  that 
the  sewage  of  Manchester  could  be  more  economically  and 
satisfactorily  dealt  with  by  means  of  a  culvert  to  carry  off 
the  efllnent  from  the  sewage  works  to  the  tidal  waters  of  the 
Mersey  estuary,  than  by  treating  the  sewage  at  the  sewage 
works  in  such  a  manner  as  to  produce  an  effluent  which 
would  satisfy  the  requirements  of  the  Mersey  and  Irwell 
Joint  Committee,  and  discharging  that  effluent  into  the  ship 
canal.  Now,  the  whole  matter  practically  turns  upon  the 
maintenance  question.  The  council,  having  all  the  facts  be- 
fore them,  and,  by  their  committee,  gone  fully  into  the  first 
cost  and  cost  of  maintenance  of  the  rival  schemes,  decided 
that  it  would  be  cheapest  and  best  for  the  city  to  take  the 
effluent  to  the  sea.  The  citizens,  when  called  upon  to  vote 
in  confirmation  of  this,  have  gone  contrary  to  the  opinion  of 
their  representatives  and  their  skilled  adrisers,  and  have  done 
so,  DO  doubt,  in  part  owing  to  the  mass  of  voters  not  being 
sufficiently  informed  on  the  merits  of  the  matter  to  appre- 
ciate the  importance  of  our  condition  No.  2,  which  requires 
that  the  work  shall  be  able  to  be  maintained  at  a  reasonable 
cost.  They  understand  that  the  culvert  scheme  involves  a 
large  initial  outlay,  and  in  seeking  to  avoid  this  they  overlook 
the  fact  that  it  would,  if  carried  out,  save  their  pockets,  by 
relieving  them  of  the  necessity  of  the  heavy  annual  outlay 
which  the  alternative  scheme  involves." 

A  vote  of  thanks  to  the  president  brought  the  meeting  to 
a  close. 


THE  EFFICIENCY  OF  FIRE  BRIGADES. 

ENGLISH  AND  AMERICAN  TOWNS. 

Numerous  articles  have  been  published  by  the  American 
Press  questioning  the  efficiency  of  the  London  Fire  Brigade 
and  comparing  it  with  that  of  New  York.  The  following 
statements,  extracted  from  The  Sun  of  that  city,  may  be  of 
interest  to  our  readers  : — 

"  London  suffers  from  a  poor  ayatem  of  alarms  and  serioua 
delays  at  the  beginnings  of  fires. 

"  The  London  officials  apparently  regard  every  Are  aa 
insignificant  until  it  gets  beyond  control.  The  New  Y'ork 
officials  regard  every  fire  as  capable  of  becoming  a  disastrous 
conflagration,  and  immediately  despatch  a  strong  force  to  deal 
with  it. 

"  London  firemen  are  paid  much  lower  wages  and  do  less 
efficient  work  than  the  New  Y'ork  men,  and  London's  fire 
force  is  not  sufficient  for  the  size  of  the  city. 

"  Comparative  estimates  show  that  London  has  700  fire- 
men and  Greater  New  Y'ork  over  2,000.  Loudon  has  lesa 
tlian  800  alarm  boxes ;  New  Y'ork  has  3,000. 

"London  pays  its  firemen  30s.  weekly;  New  Y'ork  pays 
from  JE200  to  £300  a  year,  while  the  foremen  receive  £425, 
and  the  engineers  £300. 

"  London  annually  expends  about  £40,000  on  its  fire  ser- 
vice; New  Y'ork  over  £400,000.  The  London  fire  depart- 
inent  annually  uses  about  20,000,000  gallons  ofwater;  the 
New  Y'ork  force  last  year  used  45,000,000  gallons. 

"  The  majority  of  the  London  fire-engines  are  of  a  primi- 
tive style;  New  Y'ork  has  sixty-six  of  the  latest  improved 
steam  fire-engines  and  five  powerful  fire-boats. 

"New  Y'ork's  enperiority  is  proved  by  the  fact  that  its 
annual  fire  losses  are  much  lower  than  those  of  London." 

A  list  of  the  experiences  of  more  than  150  American  firo 
brigade  chiefs  in  connection  with  chemical  engines  has  lately 
been  issued,  ha\-ing  been  compiled  from  the  answers  made 
to  certain  questions  put  by  a  well-known  insurance  man  in 
the  States.  In  every  instance  the  use  of  these  engines  is 
recommended.  The  replies  also  show  that  in  several  towns 
chemical  engines  are  employed  to  extinguish  every  fire  that 
breaks  out;  and  that  in  the  majority  of  towns  the  greater 
part  of  the  fires  are  dealt  with  by  these  engines.  Chicago  is 
stated  to  have  used  them  for  the  past  twenty-five  years, 
Boston  for  twenty-one  years,  St.  Louis,  New  Orleans,  and 
other  cities  for  nearly  the  same  period,  while  in  a  number  of 
smaller  towns  they  have  been  in  use,  in  many  cases,  for  over 
ten  years. 


Who's  Who  ? — When  is  a  county  surveyor  not  a  county 
surveyor  ?  When  he  is  a  countess.  This  is  not  altogether  a 
joke.  A  week  or  two  ago  the  following  letter  was  received 
at  the  office  of  a  wpll-known  county  surveyor  in  the  Mid- 
lands:  "The  footpath  from  '  Blank'  parish  past  this  house 
requires  putting  in  order,  and  I  shall  feel  much  obliged  if  yoa 
will  give  instructions  to  have  it  attended  to."  'This  was 
gravely  addressed  to  "The  Countess  of  Ayro,  Shire  Hall. — " 
The  mistake  probably  arose  through  the  letter  being  dictated, 
the  two  expressions  having  a  very  similar  sound.  The  county 
surveyor  in  question  had  a  previous  experience  of  the  same 
kind.  Next  time  he  should  return  the  letter  marked  "  Not 
known."  The  person  to  whom  it  was  dictated  must  either 
have  been  extremely  ignorant  or  extremely  youthful. 


December  3,  1897.] 


AND  COUNTY  ENGINEER. 


643 


The  Bacteriological  Treatment  of  Sewage. 

THE  SEPTIC  TANK  SYSTEM  :  INQUIRY  AT  EXETER.-II. 


In  our  last  issue  wo  gave  the  opening  proceedings  at  this 
important  inquiry,  which  was  hold  last  week,  on  behalf  of  the 
Local  Government  Board,  by  Major-Gencral  Crozier  and  Dr. 
Theodore  Thomson,  rospoot-ing  the  application  of  t'lo  corpo- 
ration for  sanction  to  borrow  £40,000  for  works  of  sewerage 
and  sewage  disposal.  Below  we  give  a  further  instalment  of 
the  proceedings  as  far  as  the  space  at  our  disposal  will  permit. 
The  attendance  at  the  inquiry  was  a  significant  testimony  to 
the  widespiead  interest  it  has  eicitod.  The  followinff  is  a 
more  complete  list  of  those  present  on  the  opening  day  than 
we  were  able  to  give  last  week : — 

Messrs.  S.  Rideal,  D.PC.,r,0Nn.;  G.  Sims  Woodhead,  M.n.,lDlN.; 
A.  Dupr^,  CH.D.,  F.R.S.;  \V.  J.  Dibdin,  London  ;  G.  Tlmdicham, 
London;  CM.  Hole,  town  clerk,  Tiverton;  F.  J.  Commin, 
Exeter ;  T.  H.  Hepburn,  Kradninch ;  \V.  Conycrs  Kirby, 
Newport,  Mon.;  J.  Simmons,  M.i.r.E.,  Doncaster;  F.  G.  Fair- 
bank,  .\.M.i.i-.E.  (Fairbank  &  Son,  York);  J.  Jerman,  Exeter; 
Llewellyn  Gwillim,  town  clerk,  Marlborough  ;  C.  K.  M.  Clapp, 
clerk.  Urban  District  Council,  St.  Thomas  ;  S.  Chnrchward, 
surveyor,  St.  Thomas;  J.  F.  Hums,  borough  surveyor,  Devon- 
port;  J.  Morgan,  surve\-or,  I'ontardawe;  J.  Thomas,  surveyor, 
Llangyfelaeh ;  F.  G.  Jones,  .m.b.,  Pontardawe  ;  H.  F.  Birch, 
surveyor,  Midsomer  Norton  Urban  District  Council ;  T.  S. 
MoCallum,  A. M.i.r.E.,  Manchester ;  J.  T.  F.  Bishop,  Manchester; 
<i.  J.  Lomax,  a..m.i.i.'.r.,  Manchester;  J.  K.  Kirkpatrick,  Taun- 
ton Town  Council;  F.  Parkin,  Kxeter;  J.  Woodman,  M.n.;  R. 
Pickard,  m.d.,  M.S.;  J.  Hinton,  Uural  District  Council,  South 
Stonehani,  Southampton  ;  F.  Wcntworth-Shields,  engineer. 
South  Stoneham  Rural  District  Council,  Southampton ;  P. 
Edinger.  surveyor,  Frome ;  T.  Martin,  surveyor,  Ridstock  ; 
W.  E.  Horton,  Plympton  District  Council;  W.  J.  Wreford, 
Exeter;  G.  Bland,  Chesterton  Hnral  District  Couucil ;  F. 
Walters,  Chesterton  Rural  District  Council ;  J.  Wilson,  Kx- 
mouth  ;  E.  T.  Falford,  Exeter  City  Council ;  E.  H.  Sheppard, 
engineer  and  surveyor,  Bath  Rural  District  Council;  F.  B. 
George,  Wells  Town  Council;  C.  T.  Walrond,  A. M. i.e. K., 'West- 
minster (engineer  to  the  Cliard  Urban  District)  ;  W.  Jarman, 
Exeter  ;  Hudson  Reah.  borongh  engineer,  Preston  ;  E.  Cooke, 
Urban  District  Council,  Abersychan  ;  T.  Lake,  Tiverton  Town 
Council ;  J.  Siddalls,  borough  surveyor,  Tiverton  ;  Alderman 
John  Thorne,  m.ayor  of  Tiverton  ;  H.  \^.  Fremlin,  medical 
officer  of  health,  Tiverton  Rural  District  Council ;  G.  Heywood, 
Exeter;  W.Gibson,  Exeter;  II.  Rei»d,  Exeter;  C.  G.  Moon  ; 
Henry  Law,  M. I.e. E.,  Loudon  ;  A.  .r.  Martin,  Exeter;  E.  C.  Gar- 
land, medical  officer  of  health,  Yeovil ;  AV.  K.  L.  Arniytnge, 
borough  surveyor,  Yeovil;  H.  B.  Batten,  town  clerk,  Yeovil; 
C.  A.  S.  Garland,  Y'eovil ;  H.  Ford  (Messrs.  Ford,  Harris  A- 
Ford),  Exeter;  A.  T.  Oliver,  Exeter;  T.  Rippon,  Exeter;  Dr. 
Oldman,  Bletchingley  ;  W.  H.  Beswick,  Exmouth  ;  the  mayor 
of  Dorchester ;  J.  Hunt,  borough  engineer,  Dorchester ;  T. 
Caink,  city  engineer,  Worcester ;  W.  Middlemas,  town  clerk, 
Kilmarnock;  H.  D.  Alford,  medical  officer  of  health,  Taun- 
ton ;  T.  J.  Moss  Flower,  Bristol ;  Dr.  J.  Rolston,  chairman, 
Devonport  Sanitary  Committee  ;  Dr.  May.  medical  officer  of 
health,  Devonport ;  J.  Barrow,  chairman,  Glamorgan  County 
Council ;  and  G.  Wilson,  Sonthport. 

Mr.  Donald  Cameron,  city  surveyor,  continuing  his  evi- 
dence, said  the  sewage  would  be  purified — first,  by  bacterio- 
logical action  in  covered  tanks;  secondly,  by  filtration  throngh 
artificial  filters;  and,  thirdly,  by  filtration  throngh  land.  The 
works  which  he  laid  down  comprised  three  grit  chambers, 
each  15  ft.  square  by  15  ft.  deep,  to  receive  road  detritus  and 
other  heavy  material.  The  sewage  would  be  passed  through 
one  or  more  or  all  of  these.  It  was  also  proposed  to  have 
six  septic  tanks,  each  35  ft.  4j  in.  wido  by  181  ft.  H  in.  long 
by  7  ft.  deep,  the  total  capacity  being  262,422  cubic  feet. 
The  tanks  would  bo  covered  with  concrete  arches  carried  by 
brick  piers  and  levelled  over  with  soil,  with  manholes  at 
intervals  for  access  to  the  interior.  The  tanks  were  designed 
to  promr)to  the  growth  of  the  litjuefying  nticro-organisins 
present  in  the  sewage,  by  whose  action  the  organic  solids 
were  bmken  into  simpler  substances,  which  could  bo  dealt 
with  by  filtration.  The  resulting  efiluent  was  thus  rendered 
inoffensive  and  almost  dear,  and  practically  free  from  solids 
in  suspension.  Tho  flow  through  the  tanks  would  bo  con- 
tinuous, but  both  inlet  and  outlet  would  be  submerged,  and 
arranged  so  as  to  minimise  tho  disturbance  of  the  contents 
by  the  incoming  ami  outgoing  streams.  All  six  tanks  miglii 
be  used  at  one  time  or  independently,  or  the  whole  flow 
might  be  passed  through  any  one  or  more  of  them.  When  all 
six  tanks  were  in  use  and  the  outfall  sewer  was  running  full 
bore  tho  contents  of  the  tanks  would  be  changed  every  seven 
and  a  half  hours.  After  fifteen  months'  working  there  was 
only  a  deposit  in  the  St.  Leonard's  tank  of  23  4  in.;  87  per 
cent,  of  the  deposit  was  water,  and  the  solid  deposit  amounted 
to  about  80  cubic  yards.  In  ordinary  precipitation  there 
would  bo  something  like  600  cubic  yards.  The  population 
whose  sewage  passed  into  the  St.  Leonard's  tank,  in  which 
the  23'4in.  deposit  aio.se,  numbered  as  nearly  as  pos.'iible 
l,.50O,  and  the  dry  weather  fiow  was  3,500  gallons  per  day. 
The  ordinary  fiow  of  the  five  main  sewers  of  tho  city  for  Ibo 
twenty-four  hours  was  UN5,478  gallons,  and  included  the 
water  from  nattual  watercynrsos,     Making  allowance  for  tho 


latter,  whioh  would  be  excluded  from  the  sew  system,  there 
would  be  with  the  present  popniation  851,688  gallons  per  day 
to  deal  with.  If  an  increase  of  10,<'J00  population  took  place, 
he  should  have  to  deal  with  1,064,610  gallons. 

THE    AVKRAOE    RAINFAI.I. 

during  the  past  twenty  years  had  been  30875 in.  per  annum. 
The  carrying  capacity  of  tho  new  main  outfall  sewer  below 
the  last  branch  discharging  into  it  was  636  cubic  feet  per 
minute,  or  5,724,000  gallons  per  day.  Its  surplus  capacity 
after  receiving  the  prospective  flow  of  sewage  was  equal  to  a 
rainfall  of  i  in.  in  twenty-four  hours  over  the  area  provided 
for.  Except  in  times  of  extreme  flood  the  tanks  would  deal 
with  all  the  sewage  which  the  sowers  could  bring  along. 
With  the  ordinary  flow  the  sewage  stayed  forty-five  hours  in 
the  tank.  With  1  in.  rainfall  it  wonld  remain  in  tho  tank 
seven  and  a  half  hours.  With  more  than  i  in.  rainfall  over- 
flow arrangements  would  come  into  operation.  There  would 
be  eight  filters,  having  a  total  area  of  2J  acres,  or  13,613 
square  feet  each,  and  4  ft.  deep.  They  wonld  be  capable  of 
dealing  with  2,500,000  gallons  per  day — twice  tho  flow  from 
tho  prospective  popniation,  and  two  and  a  half  times  that 
from  the  present  population.  They  wonld,  therefore,  deal 
with  storm  water  up  to  one  and  a  half  times  the  volume  of 
the  sewage.  When  the  flow  exceeded  the  quantity  provided 
for  the  excess  would  pass  over  a  storm  overflow,  consisting  of 
a  series  of  aerating  weirs  at  the  end  of  tho  channel  between 
the  tanks  and  tho  filters,  going  either  into  the  river  or  past 
the  filters  on  to  land.  Air  would  enter  the  tanks  only  through 
the  main  sewers,  and  air  could  only  get  out  through  a  valve 
which  was  connected  with  all  the  tanks.  When  tho  tanks 
were  doing  their  utmost  work  they  would  take  in  5,750,00" 
gallons,  discharge  to  filters  2,500,000  gallons,  and  the  surplus, 
after  being  treated  in  the  tanks,  would  go  by  overflows  to  the 
land  or  into  the  river.  The  air  that  formed  in  the  tank  was 
not  offensive  when  it  escaped.  In  regard  to  the  formation  of 
sludge  in  tho  tank,  it  accumulated  during  the  first  three 
months  at  about  1  in.  per  month.  At  tho  end  of  fifteen 
months  the  increase  was  found  to  be  234  in.  The  residue 
had  not  been  cleaned  out  during  the  fifteen  months;  but 
samples  had  been  taken  of  the  sludge,  and  it  was  found  to  be 
an  inoffensive  black  powder,  which  was  the  burnt-out  ash  of 
organic  solids.  In  the  construction  of  the  new  tanks  he  had 
provided  a  deposit  chamber,  so  that  the  sludge  might  be  run 
off  and  thus  got  rid  of.  Tho  grit  found  was  simply  road 
detritus.  , 

General  Ceozikr,  in  regard  to  the  overflow  arrangements, 
said  ho  did  not  think  the  board  abovo  wonld  consent  to  any 
arrangement  by  whicli  valves  under  the  control  of  workmen 
would  permit  an  effluent  to  ))ass  unpurified  into  the  river.  It 
seemed  to  him  tliat  now  tho  storm  overflow,  or  any  excess, 
could,  at  the  wil  of  a  man,  be  run  straight  into  the  river  Exo 
without  treatment. 

Mr.  Cameron,  in  reply  to  further  questions,  said  the  sewage 
was  mainly  domestic,  but  that  there  were  two  mills  for 
manufacturing  brown  paper,  two  breweries  and  one  tannerj-. 
The  sewage  therefrom  did  not  pass  into  tho  St.  Leonard's 
tank,  and  he  had  not  experimented  as  to  what  effect,  if  any, 
the  discharge  from  the  mills,  breweries  and  tannery  would 
have  upon  the  processes  in  the  tanks  into  which  it  passed. 
The  20  acres  of  land  over  and  above  the  works  wonld  not,  of 
course,  be  sufficient  to  irrigate  the  crude  sewage,  but  the 
area  available  would  enable  the  overflow,  as  well  as  tho 
ordinary  effluent,  to  be  effectually  dealt  with  before  it  went 
into  the  river.  All  sewage  and  storm  water  was  intended  to 
go  through  the  tanks.  The  deposit  on  the  land  from  over. 
flows  would  be  infinitesimal. 

Dr.  G.  Si.Ms  WooiHiEAn  deposed  to  taking  samples  of  sow- 
ago  tank  effluent  and  filtrate  from  the  Hello  Islo  works,  and 
to  their  examination  for  the  ]>nrposo  of  determining  what 
bacteriological  changes  went  on  in  the  sewage  as  it  passed 
throngh  the  tank  and  the  adjoining  filters.  From  the  chemi- 
cal analysis  it  was  evident  that  very  marked  changes  in  tho 
composition  of  the  sewage  took  place,  and  they  were  un- 
doubtedly associated  with  the  pnwesses  of  decom]>osition, 
probably  by  organised  ferments.  Tho  diflicnlty  of  reducing 
foeces  to  solution  had  for  long  been  one  with  which  sewage 
engineers  had  had  to  contend,  bnt  in  the  tank  provided  in 
this  system  tho  difticulty  waa  to  a  largo  extent  overcome, 
apparently  by  means  of  the  action  of  micro-organisms,  which 
had  the  power  of  digesting  such  portions  of  organic  matter  n.s 
had  not  been  dealt  with  in  the  stoninch  and  intestines.  When 
the  ftccal  matter  passed  into  the  tank,  parts  fell  to  the  bottom 
of  the  tank  and  parts  came  to  tho  surface;  oven  that  whicli 
fell  appeared  after  a  time  to  be  brought  to  the  surface,  as  gas 
in  considerable  quantity  was  set  free  or  develoiwd  in  this 
fo'cal  matter,  this  gas  lending  to  break  tlown  the  faeces  and 
also  to  carry  them  to  the  surface.  A  series  of  samples  taken 
from  different  ilepths  of  the  tank  indic;ited  that  the  fwcal 
matter,  as  fct-ces,  did  not  remain  at  the  lower  levels  of  the 
tank,  as  only  a  small  <|Uanlityof  granular  nmteiiil  and  a  few 
broken  down  fibres  could  be  found  in  any  ilredgings  Inken 
fi-om  the  bottom.  Tho  leathery  mass  at  the  surface  of  tho 
tank,  which  appeared  to  be  from  1  in.  to  4  in.  thick,  contained 
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&  large  number  of  bubbles  of  gas  in  its  substance,  while,  as 
seen  from  tlie  examination  well_  and  from  the  manholes, 
streaks  and  areas  of  liquefaction  of  considerable  size  were  to 
be  seen  on  the  upper  surface.  A  similar  process  of  liquefac- 
tion was  evidently  going  on  on  the  under  smface,  as,  although 
bubbles  of  gas  were  constantly  rising,  small  particles  of  cel- 
lulose appeared  to  be  as  constantly  falling  to  the  bottom  of 
the  tant.  indicating  that  the  fceces  were  being  broken  down. 
Some  of  the  organic  matter  was  being  converted  into  gas, 
but  some  was  also  being  thrown  into  solution.  In  samples 
taken  it  was  found  that  the  raw  sewage  contained  -t6'8  pai-ts 
total  solids  per  100,000,  while  the  tank  efflnent,  as  a  result  of 
the  changes  that  had  taken  place  in  the  tank,  contained  not 
less  total  solids,  but  more — iS'6  per  100,000 — so  that,  al- 
thongh  there  was  nndonbtedly  a  breaking  down  of  organic 
matter,  as  evidenced  by  the  presence  of •  gas,  formed  in 
the  tank  and  set  free  from  the  surface,  there  was  still 
an  increase  of  organic  matter  in  solution.  He  detailed 
the  results  of  several  experiments  he  had  made  with  a 
view  to  finding  the  exact  action  of  the  system  on  the  sew- 
age. These  confirmed  his  opinion  as  to  the  rapidity  of 
liquefaction  and  the  complete  sterility  of  their  filters.  Up 
to  a  certain  point  he  shoiild  regard  a  veiy  heavy  rainfall  as 
deleterious.  Asa  general  principle  he  should  take  it  that  the 
presence  of  a  large  ntimber  of  micro-organisms  would  indicate 
that  there  was  a  great  deal  of  work  still  to  be  done.  But  a 
series  of  experiments  with  tank  effluent  alone  and  when  mixed 
with  the  river  water  taken  from  a  spot  at  Eveleigh  (Belle 
Isle),  and  another  at  St.  James's  Salmon  Pool  weir,  and 
transferred  to  broth  tubes  for  the  purposes  of  inoculation, 
went  to  show  that  if  such  organisms  existed  after  the  effluent 
had  passed  ilirongh  the  filters  they  were  not  capable  of  doing 
harm.  Forty-eight  hoars  after  the  samples  were  taken  a 
rabbit  and  a  guinea  pig  were  uiocalated  without  any  indica- 
tion of  anything  more  than  would  be  set  up  by  the  injection 
of  a  similar  quantity  of  broth;  but  eleven  days  afterwards 
the  injections  were  renewed,  with  the  result  that  the  animals 
died.  Injections  of  samples  taken  after  filtration  by  the 
scheme  had  no  effect  whatever.  It  was  a  very  delicate  test 
indeed,  and  proved  that  there  was  very  little  morbific  material 
of  any  kind  in  the  sewage  that  had  been  treated.  He  con- 
sidered the  action  of  the  process  had  been  attended  with  most 
excellent  results. 


MUNICIPAL  ENTERPRISE  IN  BATLEY. 

The  coming  year,  it  is  anticipated,  will  be  a  very  busy  one 
for  the  Batley  Corporation.  The  following  extract  from  The 
Leeds  ilercury  will  show  that  the  present  year  has  also  ^vit- 
nessed  a  good  deal  of  municipal  enterprise,  especially  in  the 
matter  of  street  improvements:  Commercial-street,  one  of 
the  main  arteries  of  traffic  in  the  borough,  is  very  properly 
being  dealt  with  first.  That  a  transformation  was  sorely 
needed  in  this  busy  thoroughfare  the  most  patriotic  Batley 
man  will  not  deny.  The  width  of  the  street  varied  con=!ider- 
ably.  It  was  paved  with  huge  blocks  of  Yorkshire  stone, 
over  wliich  vehicles  rolled,  well-nigh  deafening  the  tradesmen 
who  occupied  the  many-sized  and  many-shaped  buildings 
that  lined  each  side  of  the  road.  Within  recent  years  many 
of  the  old  rickety  shops  have  disappeared,  and  handsome 
well-lighted  trading  houses  have  sprung  np  in  their  place, 
and  now  the  corporation  are  just  conipleting  the  improvement 
of  the  street  itself.  Where  possible  the  thoroughfare  has 
been  widened.  The  many  obstructions  which  used  to  block 
np  portions  of  the  causeway  have  been  removed,  the  street 
has  been  newly  curbed,  and  the  Yorkshire  setts  have  been 
substituted  with  hard  wood  paving,  the  laying  of  which  has 
been  carried  out  with  praiseworthy  care  under  the  direction 
of  the  borough  surveyor.  At  the  top  of  Commercial-street, 
in  front  of  the  market  hall,  the  sloping  ground  has  been  shorn 
of  its  ugliness  and  converted  into  two  or  three  well-paved 
terraces.  Another  excellent  improvement  is  being  carried 
out  in  Bradford-road,  the  dis-turnpike  road  running  from 
Dewsbury  through  Batley  and  Gomersal.  As  the  bulk  of  the 
heavy  traffic  passes  along  this  thoroughfare,  wood  pavings 
have  not  been  thought  suitable,  and  the  old  Yorkshire  setts 
are  being  replaced  by  granite  setts.  The  work  has  now  been 
in  progress  some  time,  and  it  is  interesting  to  note  that  not  a 
single  day  has  the  road  been  blocked  or  the  tramway  service 
interfered  with. 

The  corporation  have  recently  made  an  application  to  the 
Local  Government  Board  to  enable  them,  among  other  things, 
to  widen  High-street,  Carlinghow.  Originally  an  old  country 
road,  it  has  for  a  long  time  past  been  the  principal  entrance 
to  the  town  from  the  Spen  valley,  and  its  narrowness  has 
been  a  cause  of  considerable  inconvenience  to  drivers  of 
vehicles.  By  agreement  with  property  owners  in  the 
locality,  the  corporation  have  been  able  to  acquire  sufficient 
land  to  render  it  possible  to  convert  this  lane  into  a  highly- 
respectable  thoroughfare.  At  the  bottom  of  Batley  Field 
Hill  Messrs.  Critchley  &  Son  are  erecting  new  colliery  premises, 
and  the  entrance  to  this  highway  from  Bradford-road  is  at 
the  s.ime  time  being  considerably  widened.  Purlwell-lane  is 
also  in  |)rocess  of  being  beantified,  whilst  there  is  a  like 
scheme  for  dealing  with  Deighton-lane,  whore  of  Inte  an  ex« 
cellent  class  of  property  has  been  springing  up.  Sul>joct  'o 
the  sanction  of  the  Local  Government  Board,  the  small,  nn. 
interesting  strip  of  land  at  the  bottom  of  Station-lane,  oppo< 


site  the  Victoria  hotel,  is  to  be  shortly  consigned  to  the  care 
of  the  borough  surveyor.  In  WelUngton-street,  near  the  baths, 
a  strip  of  land  has  been  recently  acquired,  and  a  new  cause- 
way constructed  in  keeping  with  the  one  on  the  opposite  side  of 
the  street.  At  present  the  corporation  are  considering  a 
scheme  for  widening  Well-lane,  an  ancient  street  connecting 
Commercial-street  and  Bradford-road.  As  the  suggested  im- 
provement would  considerably  appreciate  the  value  of  the 
property  in  the  immediate  locality,  the  corporation  are  hoping 
that  the  owners  of  such  property  vriW  not  delav  in  coming  to 
terms.  In  a  word,  the  corporation  are  going  ahead  splendidly, 
and  it  will  not  be  their  fault  if,  in  the  course  of  a  few  years, 
Batley  does  not  become  a  brighter,  a  lighter,  and  a  more 
attractive  borough. 


WATER  SUPPLY  IN  THE  VALE  OF  EVESHAM. 

Broadway,  a  small  village  lying  about  6  miles  from  Eve- 
sham, Worcestershire,  was  recently  the  scene  of  the  festivities 
which  marked  the  opening,  by  Lord  Coventry,  of  a  water 
supply  for  the  numerous  villages  situated  in  the  district 
known  as  the  Vale  of  Evesham.  At  one  time  the  question 
greatly  troubled  the  local  authorities,  and  was  brought  pro- 
minently into  notice  daring  the  extremely  hot  summer  of 
1893,  when  the  surface  water,  shallow  wells  and  contaminated 
ponds  upon  which  the  people  were  dependent  gave  out 
entirely.  It  was  then  seen  that  a  supply  of  water  free  from 
taint  was  an  absolute  necessity,  and  the  rural  district  councils 
of  Evesham  and  Pebworth  combined  to  effect  this  desirable 
result.  Application  was  made  to  the  Local  Government 
Board  for  a  loan  of  £13,000,  and,  though  opposition  was 
raised  in  various  quarters,  the  necessary  assent  was  given  in 
due  course  and  the  work  proceeded  with.  Mr.  J.  E.  Willcox, 
of  Birmingham,  was  entrusted  to  draw  up  a  scheme,  and  in 
August  last  year  a  start  was  made.  The  scheme  provides  for 
a  supply  to  the  Ullages  of  Bretforton,  Church  Honeyboume, 
Cleeve  Prior,  Xorth  and  Middle  Littleton,  Sedgebarrow  and 
South  Littleton  in  the  county  of  Worcester,  and  Aston 
Somerville,  Cow  Honeyboume,  Hinton,  Pebworth  and  Broad 
Marston  in  the  county  of  Gloucester.  Provision  has  also 
been  made  for  the  extension  of  the  mains  to  five  or  six  other 
villages,  as  required. 

The  supply  is  obtained  from  a  spur  of  the  Cotswold  Hills 
situate  just  above  the  village  of  Broadway.  It  is  drawn  from 
the  sands  of  the  Inferior  Oolite,  and  is  said  to  be  of  excep- 
tional parity.  The  principal  source  is  a  spring,  known  as  the 
Pear  Tree  Spring,  and  the  water  from  this  and  three  or  four 
other  springs  is  collected  by  means  of  headings  driven  into 
the  hill  at  depths  varying  from  6  ft.  to  26  ft.  The  springs 
have  been  gauged  continuously  since  1892,  and  the  j-ield  has 
been  found  to  vary  from  50,000  to  150.000  gallons  per  day. 
The  total  population  to  be  supplied  is  3.148,  so  that  a  supply 
of  158  per  head  per  day  will  be  available  with  the  minimum 
yield,  whereas  it  has  been  found  that  other  villages  in  the 
district  which  obtain  a  supply  from  the  Evesham  Corporation 
mains  use  only  from  4  to  5  gallons  per  head  for  all  purposes. 

From  the  collecting  places  the  water  is  c  mveyed  in  stone- 
ware pipes  to  two  gauging  chambers,  and  thence  to  a  large 
covered  service  reservoir  at  Broadway.  This  has  a  capacity 
of  50,000  gallons,  and  is  constructed  entirely  of  concrete,  as 
the  haulage  of  bricks  to  a  district  so  remote  would  have  been 
a  very  heavy  item.  Two  additional  service  reservoirs  have 
also  been  constructed  at  the  far  ends  of  the  scheme,  one  at 
Pebworth  and  the  other  at  Littleton,  to  secure  an  adequate 
supply  to  the  outlying  districts  in  times  when  the  more 
populous  places  draw  off  a  larger  quantity  than  usual.  The 
total  area  served  is  no  less  than  24  square  miles,  the  length 
of  mains  is  30  miles,  and  19,300  pipes  have  been  used.  Messrs. 
J.  &  S.  Roberts,  West  Bromwich,  supplied  the  iron  pipes,  and 
Messrs.  Blakeborongh  <Sr  Co.,  Yorkshire,  the  valves  and  fit- 
tings. Mr.  Xicholas  Moazer,  of  Birmingham,  undertook  the 
preliminary  work  of  collecting  the  springs. 


Trade  Publications.  —  We  have  received  from  Messrs. 
Bumcy  iV:  Co.,  uf  the  Iron  and  Steel  Tank  and  Barrow  Works, 
West  Ferry-road,  Millwall,  E.,  a  revised  catalogue  and  price- 
list  of  their  galvairised-iron  cisterns,  tanks,  cylinders  and 
other  goods.  The  firm  are  now  issuing  the  catalogue  and 
price-list  to  their  customers,  by  whom  it  should  be  found  ex- 
tremely useful.  It  is  well  printed  and  illustrated,  the  arrange- 
ment is  good,  and  plenty  of  details  are  given.  We  may  draw 
the  attention  of  our  readers  to  the  dustbins,  manhole  covers, 
soil  pipes  and  connections,  and  other  sanitary  appliances. 
Messi-3.  BtUTiey  point  out  that  in  the  list  nett  prices  are 
quoted  throughout,  as  it  will  enable  persons  to  see  at  a  glance 
the  prime  cost  of  any  article  without  first  haWng  to  deduct  a 
trade  discount  from  a  gross  price  before  arriving  at  a  nett 
price. — Messrs.  Hnmber  <fe  Co.,  Limited,  of  Coventry  and 
Wolverhampton,  have  also  sent  us  an  advance  copy  of  their 
catalogue  for  1898,  and  draw  our  attention  to  two  novelties 
they  are  about  to  introduce — viz.,  the  "  Pedersen  Cantilever" 
cycle,  a  machine  of  marvellous  and  peculiar  design,  and  the 
"  Humber  Aluminitun."  In  the  latter  aluminium  has,  for 
the  first  time  in  the  history  of  the  trade,  been  brought  into 
practical  use  in  cycle  construction.  We  may  add  that  it  would 
be  very  diScult  to  improve  upon  the  get-up  of  the  catalogue 
in  respfect  of  letterpress,  illustrations,  4c, 
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Electricity  Supply  in  Hornsey. 

PRELIMINARY  REPORT. 


In  accordance  with  instructions  issued  by  tlio  KIcctric 
Lighting  Committee,  Mr.  K.  .1.  Lovegrove,  engincfr  and  Bur- 
voyor  to  the  Hornsey  Urban  District  Council,  hna  submitted 
a  report  witli  reference  to  a  supply  of  electricity  within  the 
district,  with  a  view  to  an  a])]ilieati(>n  being  made  for  a  pro- 
visional order.  Mr.  Lovegrove  op^ns  the  report  by  enumer- 
ating tlio  necessary  heads  of  information  retiuired  in  the 
advertised  notice  of  application,  and  then  goes  on  to  deal  witli 
GENERAL    PBINCU'LES   AND   81TK    Of   WORK.S. 

The  electrical  systems  now  adopted,  the  report  continues, 
may  be  classed  under  three  heads;  (1)  High-pressure  alter- 
nating current,  the  electricity  being  distributed  from  a  cen- 
tral station  by  high-pressure  feeders  to  various  parts  of  the 
district  and  .educed  by  transformers  to  low  i)rc3Snre.  (2) 
High-pressure  continuous  current,  similar  to  the  above,  but 
reduced  at  feeding  points  by  motor  transformers.  This 
system  is  more  applicable  wliere  there  is  a  largo  demand 
for  motor  power,  electric  tramways,  &c.  (3)  Low-pressure 
direct  current,  by  which  the  current  is  generated  and  sup- 
plied direct  to  consumers.  Tliis  system  is  suited  to  compact 
districts.  Having  regard  to  the  scattered  nature  of  the 
Hornsey  district,  the  most  suitable  system,  Mr.  Lovegrove 
considers,  is  the  first  mentioned.  This  system  involves  a 
high-pressure  station,  the  best  position  for  which  ia  the 
geographical  centre  of  the  district.  This  would  be  about  the 
centre  of  the  playing  field.  Crouch  End,  but  the  amenities  of 
the  district  would  not  allow  of  this  position  being  seriously 
considered,  so  the  most  suitable  locality  for  tho  works  is 
found  in  the  neighbourhood  of  tho  sanitary  depot,  Hornsey. 
The  sanitary  depot's  destructor  works  and  certain  land  be- 
longing to  the  council  at  Cross-lano  are  mentioned  as  alter- 
native sites. 

With  regard  to  the 

DUST    riKSTRUCTOR 

being  worked  in  conjunction  with  the  electric  lighting  station, 
Mr.  Lovegrove  points  out  that  in  many  recent  installations 
of  electricity  the  steam  from  the  destructor  boilers  has  been 
used  wholly  or  partly  for  the  electric  station.  Tho  report 
then  proceeds  :  "  A  thorough  insight  is  necessary  in  all  these 
cases  to  ascertain  the  amount  of  steam  raised  from  the  refuse 
and  the  electrical  energy  produced.  The  osperience  of  one 
town  or  works  mast  not  bo  taken  as  a  basis  for  another,  the 
thermal  value  of  the  house  refuse  differing  considerably. 
Hornsey  house  refuse  is  of  tho  poorest  possible  character,  so 
much  so  that  during  tho  summer  months  it  is  with  diflicnlty 
that  the  furnaces  are  kept  alight.  The  present  installation 
is  a  twelve-cell  furnace  with  natural  draught,  now  consuming 
about  12,000  tons  of  refuse  perannum  ;  the  nltimato  capacity 
of  these  cells  with  forced  clranght  may  safely  be  put  at  8  tons 
per  cell  per  day  of  twenty-four  hours,  or  35,000  tons  per 
annum,  working  day  and  night  sliifts  all  the  year  round  ; 
this  would  provide  for  a  population  of  17.5,000.  Tho  heat 
produced  is  about  800 deg.  Fahr.  at  outlet  of  main  Hue  to 
boilers,  and  the  steam  raised  is  at  times  not  sufficient  for 
the  present  machinery,  which  includes  mortar  mill,  sawing, 
drilling  and  turning  machinery,  and  slab-making  machinery 
now  being  fixed.  The  present  position  of  boilers  is  not  con- 
ducive to  full  advantage  being  obtained  from  the  heat  pro- 
duced, but  in  tho  event  of  reconstruction  of  tho  furnaces 
becoming  necessary  this  could  be  improved  and  more  effi- 
cient results  obtained.  The  land  available  is  cramped,  and 
does  not  lend  itself  to  what  will  be  the  ultimate  retpiirement 
of  the  electric  lighting  station;  nor  is  it  an  advant.age  to  place 
valuable  machiney  too  close  to  the  dust  disposal  works.  Addi- 
tional land  could,  however,  possibly  be  obtained  adjoining  the 
depot  for  the  erection  of  suitable  buildings.  From  the  at3o^•e 
remarks  it  will  bo  seen  that  tliis  question  requires  careful 
consideration  in  detail  before  a  decision  is  arrived  at.  I'or  tho 
purpose  of  this  report  it  will  bo  sufficient  to  assume  that  the 
central  station  would  be  built  on  land  ownoil  by  tho  council, 
M  in  either  case  the  capital  outlay  would  not  differ  largely." 

PDBLIC    L1GHTIN(;. 

In  referring  to  public  lighting  it  is  stated  that  the  number 
of  2,000  candle-power  arc  lamps  which  would  be  required 
would  be  forty-five.  They  would  bo  i)lucc'd  from  (it)  lo  SO 
yards  apart,  and  displace  seventyti\'e  gas  larnj)S.  The  lamps 
displaced  (after  allowing  for  ten  midnight  burners  paid  for 
by  private  owners)  represent  a  present  annual  expenditure 
for  eas,  lighting  and  maintenance  of  £260.  Mr.  Lovegrove 
mentions  in  passing  that  while  it  m.ay  be  desirable  to  light 
tho  main  streets  with  arc  lights,  this  system,  on  account  of 
the  cost,  cannot  be  generally  adopted  in  the  side  thorough- 
fares, even  if  the  n\ains  are  extentled  for  jirivate  lighting.  It 
would  bo  practicable  to  fit  tho  public  Inmiia  with  a  16  candle- 
power  incandescent  electric  light;  this,  however,  would  in. 
voire  increased  cost,  with  very  small  increase  of  light  on  the 
existing  15  candle-power  gas  burner.  In  tho  event  of  tlio 
recent  experiments  in  incandescent  gns  lighting  being  con- 
firmed by  an  extended  trial,  an  increase  of  light  varying  from 
25  to  35  candles  could  bo  obtained  at  practically  tho  same 
cost  as  at  present. 

FINANCIAL   CONSIDEHATIONS. 

The  estiisated  expenditare,  it  is  poiated  oat,  slioold  pro* 


vide  for  the  erection  of  buildings  that  will  meet  with  the 
requirements  of  tho  district  for  several  years,  and  plunued  so 
as  to  bo  easily  extended.  Tho  machinery  should  be  equal  to 
the  requirements  of  the  compulsory  area,  with  an  allowance 
for  tho  extension  which  invariably  immediaii-ly  follows  the 
installation  of  an  electric  scheme.  This  should  not  bo  loss 
than  300  kilowatts,  or  10,000  8  candlc-|x)wer  lights,  which 
would  bo  equal  lo  l.'>,000  8  candle-power  lights  installed  on 
consumers'  premises.  The  cost  of  an  installation  to  meet 
these  requirements,  including  buildings,  generating  machinery 
and  reserve  plant,  with  2\  miles  of  mains,  would,  Mr.  Love- 
grove estimates,  amount  to  £30,000.  Ho  mentions  thutuo 
installation  of  electric  light  has,  up  to  the  present,  shown  a 
profit  on  the  first  year's  workings,  the  results  being  entirely 
dependent  upon  tho  demand  for  light ;  tho  best  guide  in  this 
respect  is  rightly  considered  to  be  the  cxperiunco  of  similar 
districts.  That  of  Hampstoad  and  Ealing,  which  are  selected 
by  Mr.  Lovegrove,  has  been  obtained,  in  tho  case  of  Hamp- 
steud  from  Messrs.  Johnson  &  Cottam,  and  as  regards  Ealing 
from  Mr.  Charles  Jones,  tho  engineer  and  surveyor  to  tho 
council.  Mr.  Cottam,  it  may  be  mentioned,  is  the  electrical 
engineer  of  Hampstead. 

HAMI-^TKAD. 

The  area  of  Hampstead  is  2,2-18  acres;  the  gxipulation  in 
1893  stood  at  72,608,  in  1897  about  80,000;  tho  present  rate. 
able  value  is  £805,443.  The  length  of  streets  scheduled  iu 
the  compulsory  area  is  21  miles.  A  sum  of  £9.052  was  ex- 
pended  on  the  erection  of  baildings,  plant  and  mains  cost 
£19,902,  sundries  £1,945;  total,  £30,899.  The  electric  plant 
was  in  working  order  in  September,  1894.  By  Christmas  of 
tho  same  j-ear  there  wero  4,178' 8  candle-power  lamps  in- 
stalled, a  ye.ar  later  19,407,  and  in  Juno  of  this  year  46,464. 
The  initial  cost  is  given  as  £28,954,  and  the  total  outlay  up 
to  March  last,  £83, .331.  From  the  revenue  account  it  appears 
that  for  the  first  fifteen  months  ended  December  31,  1895, 
there  was  a  loss  of  £2,91G  after  paying  off  interest  and  prin- 
cipal of  loans,  and  for  tho  fifteen  months  ended  March,  1897, 
there  was  a  nett  profit,  after  paying  off  interest  and  principal 
of  loans,  amounting  to  £1,900. 

EALING. 

E.iling  has  an  area  of  3,200  acres.  In  1893  the  population 
was  23,978,  and  in  1897  about  30,000;  the  rateable  value  is 
£200,000;  3i  miles  of  streets  are  scheduled  in  the  compulsory 
area.  The  estimated  expcnditore  was  £30,000,  the  plant 
being  in  working  order  in  (October,  1894.  At  the  commence- 
ment there  were  about  5,000  lamps  of  8  candle-jKiwer  each  ; 
in  November  of  this  year  there  were  12,000.  A  letter  from 
Mr.  Charles  Jones,  engineer  and  surveyor  to  the  council,  with 
regard  to  the  revenue  account  is  quoted  in  the  report.  It  is 
as  follows  :  '■  In  a  district  such  as  Kaling  we  have  to  look  for- 
ward; for  the  first  three  years  1  consider  it  impossible  to 
work  without  a  loss,  the  initial  expense  being  so  out  of  pro- 
portion to  the  work  done.  With  us  it  has  been  particu- 
larly so.  We  have  had  to  duplicate  our  engine  house, 
add  new  boiler,  engines,  condensers,  mains,  Ac,  and  that 
long  beforo  our  throe  years  is  over.  Consequently  our 
repayments  handicapped  our  second  year  very  much  ;  our 
loss  extending  over,  say,  two  years  has  been  some  £3,(KX),  but 
this,  the  third  year,  ending  March,  1898,  will.  I  think,  se« 
debtor  and  creditor  on  an  equality."  Incidentally  Mr.  Love- 
grove draws  attention  to  an  anomaly,  for  which,  in  common 
with  others,  he  would  like  some  valid  explanation.  Hamp- 
stead is  a  vestry,  the  loan  being  subject  to  the  sanction  of  the 
London  County  Cotincil,  who  allow  a  term  of  forty-two  years 
for  repayment  of  capital.  In  the  case  of  Kaling,  however, 
which  is  an  urban  district  council,  the  term  of  loan  is  limited 
by  tho  Local  Government  Hoard  to  twenty  years  for  machinery 
and  thirty  }-ears  for  buildings.  Arrangements  wore  come  to 
by  which  the  whole  loan  is  subject  to  an  average  term  of 
twenty-live  years.  I'erhaps  the  Local  tiovcrnment  Board 
could  oblige  with  an  explanation. 

CONCLDSION. 

At  tho  conclusion  of  tho  report  is  given  a  letter  from  Mr. 
1{.  Hammond,  consulting  engineer,  dealing  with  the  whole 
report.  He  expresses  his  complete  conformity  with  it,  both 
as  regards  the  procedure  to  be  followed  in  tho  obtaining  of  a 
provisional  order  and  in  tho  general  principles  connected 
with  tho  laving  down  of  the  works  and  tho  distribution  of 
electrical  energy  therefrom.  With  regard  to  the  dust  destruc- 
tor, he  agrees  with  Mr.  Lovegrove  that  tho  question  of  tho 
utilisation  of  the  excess  tteaui  is  one  which  requires  very 
careful  consideration  in  deiail,  as,  though  manife.itly  it  is  wise 
to  use  every  available  meansnt  hand  forassistinir  tho  genera- 
tion of  electricity,  his  experience  leads  him  to  bolieve  that 
too  much  reliance  cannot  bo  placed  upon  the  source  of  power 
derived  from  a  dust  destructor. 


BaSSOin,  Burma. — U  has  been  proposed  by  tho  manici- 
piliiy  1.)  eoNhtruct  14,398  ft.  of  j>ort4iblo  tramway  in  twonty- 
nino  Btreots  iu  the  town,  for  tho  pui-jMse  of  carrying  night- 
soil  iu  airtight  buckets  from  the  town  lairiucs.  Tho  motive 
power  is  to  bo  cattle  uud  luauuaU 
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CORRESPONDENCE. 


Sewer  Ventilation :  Rusliden  Report.— Mr.  W.  Brown,  45 

Leadenball-street,  E.G.,  writes  :  This  report,  which  yon  pub- 
lish in  your  last  issue,  contains  much  valuable  instruction  on 
the  subject  of  sower  ventilation ;  but  as  some  of  its  most  im- 
portant points  may  be  missed  by  the  casual  reader,  the  fol- 
lowinp:  comments  may  not  be  without  some  public  interest  : 
The  eleven  surveyors  who  send  replies  to  the  Rushden  sur- 
veyor are  unanimous  in  saying  that  street  level  ventilators 
are  found  to  be  offensive.  This  is  only  as  was  to  be  expected, 
that  is,  at  certain  times.  They  are  also,  with  one  exception, 
unanimous  in  declining  to  say  whether  high  shafts  are  satis- 
factory, which  is  worth  careful  noting.  The  surveyor  of 
Cleethorpes  goes  so  far  as  to  reply  that  "  they  are  satisfac- 
tory to  a  certain  extent,"  and  probably  the  Peterborough  ser- 
veyor  is  meaning  high  shafts,  at  all  events  including  them, 
when  he  says  "  the  working  of  ventilators  appears  satisfac- 
tory" ;  and  it  is  not  only  in  word  that  this  gentleman  shows  a 
commendable  caution,  but  in  deed  also,  for  he  mentions  that 
when  he  puts  up  a  high  shaft  he  only  partially  closes  the 
manhole  ventilator;  bo  that  if  he  doubts  the  one  method  he 
makes  it  plain  that  he  does  not  trust  the  other.  The  Walsall 
surveyor  is  the  only  one  of  the  eleven  who  commits  himself 
to  anything  of  a  decisive  nature  in  favour  of  high  shafts. 
He  says:  "Satisfactory  outlet  ventilators  have  been  erected 
against  very  high  buildings  and  to  chimney  stacks  of  factories, 
at  a  cost  of  from  £10  to  £30  ";  but,  while  I  can  accept  this 
favourable  testimony  as  being  literally  correct,  its  true  value 
to  the  discussion  of  the  general  problem  must  be  greatly 
discounted,  especially  in  view  of  the  form  of  the  question 
to  which  it  was  an  answer,  which  was :  *'  3.  The  kind  of 
outlet  ventilators  employed,  their  cost,  and  whether  satis- 
factory." The  form  of  the  question  limits  the  point  to  one 
of  outlet,  whereas  high  shafts  are  subject  to  the  same  forces 
as  street  level  ventilators,  and  act  sometimes  as  inlets  and 
sometimes  as  outlets  in  the  same  way  as  street  level  venti- 
lators do.  Of  course  there  have  been  specially-constructed 
high  shafts  designed  to  act  as  outlets  only,  such  as  that  de- 
scribed in  the  interesting  report  by  the  surveyor  of  Hereford, 
and  published  in  The  Surveyor  of  20th  and  28th  December, 
1894.  In  this  case  a  9-in.  connection  with  a  sewer  termi- 
nating in  a  6-in.  cast-iron  pipe  was  led  into  the  chimney 
stack  of  a  flour  mill  above  the  steam  exhaust  and  the  flue 
from  the  boiler,  so  as  to  obtain  the  full  advantage  of  the 
waste  heat  passing  up  the  chimney.  Comparative  results 
of  the  working  of  this  and  other  forms  of  extractors  were 
also  given,  which  showed  the  extracting  capacity  of  this  in- 
genious arrangement  to  be  very  great — much  greater  than 
any  of  the  other  methods  with  which  he  had  also  made 
experiments,  the  surveyor  remarking,  "  I  have  no  doubt 
it  will  turn  out  the  most  effective  of  the  lot."  That  such 
a  method  would  be  successful  in  extracting  sewer  air  was 
obvious,  and  if  the  mere  extraction  of  sewer  air  had 
meant  practicable  and  perfect  sewer  ventilation,  the  sur- 
veyor's confident  expectation  would,  doubtless,  have  been 
realised.  But  making  artificial  outlets  for  sewer  air 
does  not  neceesarily  mean  this,  and  does  not  always  mean 
correct  sanitation  (in  the  neighboui-hood  of  flour  mills  and 
the  like) ;  and,  apparently,  this  is  now  understood  at  Here- 
ford, for  on  looking  to  the  reply  of  Hereford  to  Rushden  all 
reference  to  this  expedient  is  significantly  absent.  Whether, 
therefore,  we  regard  the  Walsall  reply  as  limited  in  its  re- 
ference or  as  pointing  to  something  special,  it  cannot  be  re- 
garded as  favouring  the  high  shaft  system  ;  and  much  less  is 
this  the  case  if  we  take  it  that  the  high  shafts  are  just  of  the 
ordinary  type,  for  the  laws  of  aerostatics  apply  everywhere, 
and  the  law  governing  the  action  of  upward  air  currents 
must  always  be  against  heavy  bad  sewer  gas  rising  through 
light  atmospheric  air;  and  the  Walsall  surveyor  will  doubt- 
less find  on  further  observation  that  what  he  has  hitherto 
found  to  be  a  satisfactory  outlet  will,  under  certain  conditions 
of  the  weather,  be  an  equally  satisfactory  inlet.  The  weight 
of  the  evidence  of  those  gentlemen  who  answered  the  query 
must  therefore  be  taken  as  unfavourable  to  the  high  shaft. 
And  now  as  to  the  eight  surveyors  who  do  not  make  any  reply 
to  the  question.  The  fact  of  one  surveyor  passing  the  ques- 
tion might  not  have  been  significant  of  anything,  but  when 
we  have  eight  out  of  eleven,  with  no  commusication  between 
any  of  them,  of  one  accord  deciding  to  return  no  answer,  it 
signifies  a  very  great  deal.  They  all  have  the  high  shafts 
and  know  they  are  satisfactory;  if  they  are  and  if  they  were 
the  presumption  is  that  they  would  have  said  so.  Seeing 
they  have  not,  it  most  be  taken  that  they  do  not  see  their  way 
to  say  so ;  and  there  could  be  no  stronger^testimony  against 
high  shafts  than  their  united  silence  in  the  circumstances. 
Therefore,  taking  the  evidence  of  the  eleven  as  a  whole,  it  is 
an  obvious,  emphatic  and  irresistible  condemnation  of  the 
high  shaft  system.  This  is  the  negative  truth  which  the  re- 
plies  contain,  and  the  darkness  of  negation  is  their  predomi- 
nating feature;  but  they  contain  their  proportion  of  the 
light  of  Ipositive  truth  iilso,  comparatively  small  it  is  true, 
but  clear,  steady  and  decided  and  worth  putting  some 
faitb  in.     The  Sutton   smveyor  says:    "Manholes  beeomo 


offensive  unless  the  sewer  air  is  disinfected.  This  is  eflS- 
ciently  done  by  the  Reeves  system,"  and  the  surveyor  for 
Epsom,  saying  the  same  thing  in  other  words,  adds  emphati- 
cally, "the  Reeves'  apparatus  give  great  satisfaction."  So 
far  back  as  1878  street-level  ventilators  were  recommended 
by  Sir  Robert  Rawlinson,  c.b.,  then  chief  engineering  in- 
spector to  the  Local  Government  Board,  and  Prof.  Corfield, 
writing  in  1880,  states  that  "the  main  sewers  should  be  freely 
ventilated  at  the  level  of  the  streets;  all  attempts  to  ventilate 
them  in  any  other  way  have  been,  without  exception,  signal 
failures."  Therefore  the  short  sentences  just  quoted  from 
the  Sutton  and  Epsom  surveyors  really  give  the  pith  of  the 
whole  matter.  They  in  effect  say,  "Street-level  ventilators, 
as  recommended  by  the  highest  authority,  are  the  best  prac- 
tical means  of  sewer  ventilation  under  ordinary  conditions, 
but  there  are  special  conditions  under  which  they  may  not 
act,  and  we  find  the  most  eflicient  moans  of  providing  against 
any  trouble  in  these  circumstances  is  to  use  the  Reeves  ap- 
paratus. We  cannot  say  that  wh  find  any  advantage  fi'om 
the  high  shafts."  Such,  then,  is  the  essential  truth,  both  nega- 
tive and  positive,  which  the  eleven  replies  contain.  The 
Rushden  surveyor,  concurring  with  "some  of  the  leading  en- 
gineers of  the  day,"  is  of  opinion  that  ventilation  at  the  street 
levels  is  an  abomination  and  should  be  abolished,"  and  that 
"  it  is  now  to  be  considered  to  be  practically  out  of  date  ";  and 
he  adds,  presumably  for  the  guidance  of  his  council,  "  in  my 
opinion  this  object  may  best  be  accomplished  by  means  of 
pipes  or  high  shafts  carried  up  trees,"  and  so  on.  Mr.  Madiu 
also  says :  "A  freak  of  Xature,  such  as  a  change  of  wind  or  other 
atmospheric  causes,  and  all  calculations  as  to  inlets  or  outlets 
are  full  of  contradictions  ";  but  this  reinark  is  quite  incon- 
sistent  with  the  position  taken  up  by  Mr.  Madin,  for,  as  already 
indicated,  it  would  apply  equally  to  high  shafts  as  well  as  low 
shafts.  Nor  is  it  q-ite  in  order  to  use  the  phrase  "  a  freak 
of  Nature"  to  what  is  an  esseu'ial  condition  of  the  problem. 
Previously  he  has  said  "  1  do  not  know  of  any  question  re- 
lating to  sewers  that  is  and  has  been  so  much  commented 
npon  and  yet  so  little  progress  made."  But  who  so  well 
qualified  to  point  out  what  is  preventing  progress  as  Mr. 
Madin  ?  It  is  quite  out  of  the  question  to  assume  that  he 
failed  to  appreciate  the  true  bearing  of  the  practical  facts 
supplied  to  liim  by  his  eleven  professional  brethren  ;  and  yet 
he  sets  all  these  on  one  side  for  the  sake  of  the  mere  opinions 
of  "  some  leading  sanitary  engineers."  So  long  as  opinions,  by 
whomsoever  held,  are  allowed  to  outweigh  the  clear  verdict 
of  plain,  solid,  indisputable  facts,  surely  so  long  must  sanitary 
progress  be  retarded.  I  impute  no  personal  blame  to  Mr. 
Madin  in  all  this  ;  on  the  contrary,  he  is  to  be  congratulated 
for  taking  so  much  trouble  in  compiling  his  report,  and  by 
publishing  it  he  exonerates  himself  from  all  personal  responsi- 
bility for  the  existing  state  of  things — a  state  of  things  so  very 
sadly  out  of  joint.  Moreover,  should  this  fact  now  be  brought 
well  home  to  the  minds  and  conscioucos  of  those  who  are 
mor.ally  most  responsible  to  the  public  for  its  continuance, 
and  so  that  the  greatly  desiderated  progress  may  be  made 
immediately  possible,  the  Rushden  report  will  deserve  a  most 
important  place  in  the  current  literature  of  sanitation — and 
every  good  sanitarian  must  hope  that  such  will  be  the  case. 


QUERIES  AND  REPLIES. 

Sketches  accompanying  Querieit  Bhould  be  made  neparafe  on  white  paper 
in  plain  black-ink  lines.    Lettering  orjigures  should  be  bold  andplain. 


118.  Hydrostatics:  Formuiae  Required:  Boolis  Recom- 
mended.— "Assistant"  writes:  Kindly  give  simple  rules  for 
finding  centre  of  gravity  and  centre  of  pressure  for  retaihing 
walls  and  for  division  walls  in  a  water  reservoir;  also  simple 
formula)  for  determining  their  thickness. 

Inasmuch  as  the  answers  to  this  query  would  require  a 
number  of  diagrams  for  illustration  and  would  necessitate 
more  space  than  wo  can  afford  in  this  column,  we  regret 
we  are  unable  to  oblige  our  correspondent.  He  will,  how- 
ever, find  simple  formnla)  in  the  chapters  on  hydrostatics 
in  either  of  the  two  following  books — viz.,  Trautwine's 
"  Civil  Engineers' Pocket-Book,"  price  21s.  (E.  &  F.  N.  Spon), 
or  Rivington's  "  Notes  on  Building  Construction,"  part  iv., 
being  calculations  for  building  structures,  price  I63.  (Long- 
mans, Green  &  Co.). 


Extraordinary  Traffic— The  Local  Government  Board 
have  issued  an  order  relative  to  the  construction  of  wheels  of 
locomotives  on  highways.  They  direct  that,  subject  to  cer- 
tain specified  conditions,  "  a  locomotive  may  be  used  on  a 
highway  if  the  driving  wheels,  instead  of  being  smooth-soled 
or  shod  with  cross-bars,  are  shod  with  woodon  blocks." 

Toronto. — The  city  engineer  has  been  instructed  to  report 
on  the  purification  and  disposal  of  sewage  from  Garrison 
Creek,  Rosedale,  and  Don  sewers.  This,  says  The  Canadian 
Engineer,  is  tho  first  step  towards  the  removal  of  sewage 
pollution  from  tho  bay. 
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Municipal  Viork  in  Progress  and  Projected. 


The  disastrous  galo  of  Sanday  and  the  consequent  floodicg 
will  impose  upon  many  local  authorities  the  necessity  of 
undertakins:  works  which  they  would  rather  have  dispensed 
with.  Jt  will  be  seen  that  Hackney,  in  the  metropolis,  and 
Bristol,  in  tho  provinces,  are  going  in  extonaively  for  wood 
paving  works.  Some  works  proposed  at  Croydon  and  Keigh- 
ley  are  also  worthy  of  special  mention. 

METROPOLITAN    AUTHORITIES. 
LONDON   COUNTY  COUNCIL. 

Two  questions  on  whlrK  ilio  two  panie.s  constituting  the 
council  are  sharply  divided  cropped  up  on  Tuesday.  One  of 
these  had  reference  to  certain  variations  in  tho  regulations 
respecting  contractors.  They  were  agreed  to.  The  other  ques- 
tion was  a  report  on  now  sources  of  revenue— to  wit,  the 
taxation  of  site  values.  'I'his  was  not  agreed  to.  The  mem- 
bers took  another  week  to  think  over  it.  We  give  below  a 
summary  of  the  chief  items  of  business  transacted. 

Loans. — Upon  tho  recommendation  of  the  Finance  Com- 
mittee it  was  agreed  to  lend  St.  Luke's  Vestry  £1,775  for  sewer 
work's ;  the  Loo  District  Board  £395  for  similar  purposes ; 
the  Nowington  Vestry  £2,2.50  for  the  extension  of  the  sidings  ; 
and  the  Shoreditch  Vestry  £13,175  for  paving  work. 

New  Condilions  of  Contract.— The  General  Purposes  Com- 
mittee submitted  a  long  report,  in  which  they  proposed  a 
number  of  alterations  in  tho  rc;?ulationa  in  respect  to  con- 
tracts. After  a  lone  discussion  the  recommendations,  the 
principal  of  which  was  that  the  London  hours  and  wages 
were  to  extend  only  to  within  a  radius  of  12  miles  of  Charing 
Cross,  instead  of  20  miles  as  hitherto,  were  agreed  to. 

Christchurch  Garden,  SpitalfieUln. — The  Parks  Committee 
submitted  a  report  recommending  the  council  to  approve  an 
estimate  of  £1-15  for  the  maintenance  of  this  garden  for  a 
year,  on  the  condition  that  the  Whiteohapel  District  Board 
contributed  £50.     This  was  agreed  to. 

The  Proposed  Pitnipinj  Station. — The  Main  Drainage  Com- 
mittee presented  a  report  recommending  for  approval  the 
estimate  of  £60,000  for  tho  erection  of  a  pumping  station 
at  Lot's-road,  Chelsea,  and  that  the  engineer  should  be  in- 
structed to  prepare  estimates  of  tho  cost  of  tho  drawings  and 
specifications  of  tho  buildings  and  machinery  required. 

Boundary-street  Buildini/s. — The  Housing  Committee  sub- 
mitted a  report  recommending  for  sanction  the  estimate  of 
£14,804,  in  substitution  of  the  approved  estimate  of  £14,.i76, 
for  works  in  connection  with  the  erection  of  Cookham  Build- 
ings, Boundary-street  area,  and  that  it  should  be  referred  to 
the  works  manager  for  consideration  and  report.  The  report 
was  adjourned  for  a  week. 

Tenders. — The  Parks  Committee  submitted  a  report  dealing 
with  the  tenders  for  hurdles,  and  recommended  the  acceptance 
of  tenders  as  follows:  The  Staffordshire  Bolt,  Xutand  Fencing 
Company. — Common  hurdles,  4s.  lljd. ;  nnclimable  hurdles, 
83.  4id. ;  stays  for  nnclimable  hurdles.  Is.  8d.;  footgates  to 
match  same,  15s. ;  and  terminal  pillars  to  match  same,  12s. 
Messrs.  Hill  &  Smith — Ornamental  hurdles,  53.  lOd. ;  stays 
for  same,  7d.;  footgates  to  match  same,  £2  5r.;  and  terminal 
pillars  to  match  same,  6s.  (id. 

CITY  COMMISSION  OF  SEWERS. 

A  meeting  of  the  City  Commission  of  Sewers  was  held  on 
Tuesday.  The  Finance  and  Improvement  Committee  sub- 
mitted a  report  statine  that  the  land  required  to  widen  the 
public  way  in  front  of  Nos.  31,  32  and  34  Basinghall-street 
had  been  handed  over,  and  recommending  that  the  leasehold 
interest  in  No.  33  Basinghall-street  should  bo  purchased  for 
£2,.500.  The  report  was  adopted.  Mr.  F.  McCarthy,  one  of 
the  Cripplegate  representatives,  moved  that  it  bo  referred  to 
the  Finance  and  Improvement  Committco  to  consider  and  re- 
port as  to  the  desirability  of  taking  steps  to  effect  improve- 
ments in  tho  district  affected  by  the  recent  fire.  For  tho  last 
thirty-two  years,  ho  said,  rebuilding  in  tho  ward  of  Cripple- 
gate  Without  had  bean  going  on,  new  buildings  had  occupied 
the  exact  sites  of  the  old  and  there  had  been,  to  put  it  plainly, 
"jerry  building  "  of  tho  worst  order.  After  considerable  dis- 
cussion tho  resolution  was  adopted,  and  power  was  also  given 
tj  the  committee  to  confer  with  tho  London  County  Council 
if  necessary.  On  tho  recommendation  of  tho  Special  Com- 
mittee relative  to  the  now  olficea,  the  commissioners  accepted 
the  tender  of  Messrs.  Strode  &  Co.  for  hot-water  and  heating 
appliances  for  £499,  as  against  the  sam  of  £060  provided  for 
the  work. 

VESTRIES   AND   DISTRICT   BOARDS. 

Battersea. — -Vt  a  recent  mouting  tint  vr.-.iry  resolved  to 
erect  ventilating  shafts  throughout  the  parish  whenever  an 
opportunity  occurred,  and  to  discontinue  the  use  of  the  sewer 
ventilating  gratings  in  tho  streets.  The  cost  of  providing 
these  shafts  is  estimated  at  £13,280. 

Fulhatn. — Last  week,  at  a  meeting  of  tho  vestry,  the  Law 
and  Parliamentary  Committee  recommended  that  the  soli- 
citor be  instructed  to  oppose  the  proposed  application  of  tho 
London  County  and  Brush  Provincial  Electric  Lighting  Com- 
pany to  the  Board  of  Trade  for  a  provisional  order  in  respect 
of  a   portion  of  tho  parish.     The  question  of  relaying  Xorth 


End-road  with  wood  was  referred  back  to  the  Works  Com- 
mittee to  consider  the  aflvisability  of  substituting  a.phalte. 
The  Electric  Lighting  and  Dust  Deatruotor  Committee  re- 
ported that  they  had  oppointed  a  sub-committee  to  consider 
the  whole  of  the  proposals  and  offers  recoivod  in  respect  of 
electric  lighting  and  dust  destructors,  together  with  the  re- 
ports of  the  deputation  who  visited  provincial  towns. 

Hackney. — At  last  week's  meeting  of  the  vestry  a  memorial 
was  presented  by  the  North-East  London  Projierty  Owners' 
and  Kalepayors'  Association  urging  the  vestry  to  take  steps, 
by  approaching  tho  London  County  Council  or  otherwise,  to 
obtain  the  construction  of  a  bridge  over  the  ea«t<'m  branch 
of  the  river  Lea  in  a  more  convenient  position  for  traffic 
between  Hackney  and  Leyton  and  Leytonstone  than  one  at 
Temple  Mills.  The  matter  was  stated  to  be  already  under 
the  consideration  of  the  General  Purposes  Committee.  Ths 
Finance  Committee  reported  that  they  were  in  negotiation 
with  the  London  County  Council  for  a  lean  of  £37,000  forth* 
purpose  of  wood  paving  works. 

Hammersmith. — In  connection  with  the  proposed  widen- 
ing of  the  east  side  of  Fulham  Palace-road,  the  estimated 
cost  of  which  is  £5,000,  and  towards  which  the  London 
County  Council  have  promised  to  contribute  one-half,  tho 
Works  Committee  reported,  at  a  meeting  of  the  vestry  last 
week,  that  they  had  been  in  negotiation  with  the  owners  of  tho 
property,  and  recommended  the  vestry  to  purchase  the  free- 
hold of  part  of  the  land  required,  being  151  ft.  frontage,  for 
£1,400,  and  £10  compensation  to  the  tenant,  tho  vestry  to  do 
the  work  and  pay  the  vendors'  solicitors'  costs.  This  wai 
agreed  to. 

Islington. — The  report  of  tho  Works  Committee  pre- 
sented at  tho  last  meeting  of  the  vestry  stated  that  they  had 
considered  a  memorial  from  the  inhabitants  of  certain  roads 
adjacent  to  Finsbury  Park  for  more  light,  and  they  recom- 
mended that  incandescent  gas  burners  be  fixed  to  certain 
existing  lamps,  at  a  cost  of  £125.  Mr.  Barber,  surveyor  to 
the  vestry,  said  they  had  given  the  incandescent  light  twelve 
months'  trial,  and  found  that  the  cost  per  lamp  was  £3  12s.  Id.; 
but  as  double  the  light  was  given,  the  nett  cost  practically 
was  £1  83.  7d.,  against  £2  3s.  Cd.  for  an  ordinary  burner. 
The  recommendation  of  the  committee  was  adopted. 

Newingrton.  —  The  Electric  Lighting  Committee  were 
instructed,  at  a  meeting  of  the  vestry  last  week,  to  demolish 
the  houses  on  tho  Penrose-streot  site,  and  to  prepare  the  site 
for  the  erection  of  tho  electric  light  station. 

Plumstead. — The  vestry  have  decided  on  the  erection  of 

municipal  buildings,  and  have  also  instructed  a  committee 

to  consider  and  report  on  the  subject. 

Poplar. — At  a  meeting  of  the  district  board  of  works,  last 
week,  tho  City  of  London  and  Brush  Provincial  Electric 
Lighting  Company  gave  notice  of  their  intention  to  apply  for 
a  provisional  order  to  supply  electricity  for  public  and  private 
purposes  within  the  district.  The  Works  Committee  recom- 
mended that  the  board  agree  to  contribute  one-third  of  the 
cost  of  the  acquisition  by  the  London  County  Council,  for  the 
purpose  of  a  public  open  space,  of  a  piece  of  land  in  Grace- 
street,  Bromley,  occupied  by  Messrs.  Rutty,  and  measuring 
about  li  acres,  such  contribution  not  to  exceed  the  sum  of 
£2,000.  Tho  recommendation  was  adopted,  subject  to  a 
reservation  that  a  portion  of  the  land  be  set  aside  for  tho 
purpose  of  a  free  library  for  Bromley. 

Wandsworth. — On   the   recommendation   of   the   General 

Purposes  Committee  it  was  resolved,  at  a  meeting  of  the  dis- 
trict board  of  works  last  week,  to  pay  all  the  expenses  in  con- 
nection with  tho  purclia.se  of  Putney  Bridge-road  recreation 
ground  over  and  above  £21,300.  The  board  also  resolved  to 
contribute  £10,000  towards  the  purchase,  and  to  make  the 
necessary  aiiplication  for  a  loan  for  that  amount. 

Woolwioh. — At  a  meeting  Inst  week,  the  local  Imartl  of 
health  apjiroved  the  proposal  of  the  South  London  and 
Woolwich  Tramway  Company  to  widen  their  lines  in  Church- 
street,  and  decided  to  approve  the  proposal  to  work  traffio 
along  Powis-street  and  llare-strect.  It  was  decided  to  apply 
to  the  London  County  Council  for  the  purchase  of  a  plot  of 
ground  on  tho  west  side  of  Nile-street,  with  a  view  to  con- 
structing public  convenience  near  the  free  ferry. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Accrlngrton, — The  award  of  Mnjor-Genoral  Hutchinson  in 
the  Bimrd  of  Trade  arbitration  between  the  corporation  and 
the  tramways  company  is,  it  is  believed,  in  favour  of  tho  cor- 
poration, 'i'ho  arbitration  was  intended  to  tost  the  qnestion 
as  to  whether  the  corporation  was  at  liberty  to  take  up  any 
portion  of  tho  permanent  way  which,  in  their  opinion,  re- 
quired repairs,  repair  it  themselves  and  charge  tho  cost  to 
tho  company,  after  having  served  them  with  notice  of  their 
intention  to  do  tho  work  in  default  of  the  company  doing  it. 

Bournemouth. — The  Bishop  of  Southampton  consccratetj 
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the  Church  of  England  chapel  and  portion  of  the  new  east 
cemetery  on  Friday  last,  and  the  Nonconformist  council 
held  a  dedication  service  on  JMouday  on  that  portion  assigned 
for  thf  ir  use.  The  mayor  and  town  council,  with  the  town 
clerk  and  the  architect,  Mr.  T.  W.  Laccy,  the  borough  engi- 
neer, were  present.  There  is  provision  for  about  2.t,000 
grave  spaces,  the  area  of  the  cemetery  being  about  23  acres, 
whilst  there  is  an  approach  road,  with  shrubberies  at  the 
Bides  covering  about  10  acres.  The  town  council,  at  their 
last  meeting,  decided  to  abandon  the  idea  of  a  sea-end 
pavilion  on  tne  pier. — There  having  been  disputes  with  the 
county  council  for  many  years  past  as  to  the  amount  due  to 
the  town  council  for  the  main  road  maintenance,  and  there 
being  now  a  large  amount  which  the  tiwu  council  consider 
due  to  them,  they  have  decided  to  appeal  to  the  Local 
Government  Board. 

Brighton. — A  long  discussion  took  place  recently  in  regard 
to  a  private  company's  proposal  to  construct  lis;ht  railways 
from  the  .Old  Steino,  along  the  London-road  and  Lewes-road 
valleys,  and  also  along  part  of  the  Dyko-road.  The  General 
Purposes  Committee  oppose  the  scheme. 

BriatOl.  —  It  has  been  recommended  that  the  council  should 
make  an  application  to  the  Local  Government  Board  for  sanc- 
tion to  a  loan  of  £10,000  for  the  execution  of  works  of  wood 
paving. 

Buxton. — Instead  of  allowing  a  company  to  take  over  the 
provisional  order,  the  town  council  have  decided  to  lay  down 
electric  snppl3'  works  of  their  own.  The  work,  it  is  expected, 
will  shortly  be  put  in  hand. 

Coventry. — On  the  recommendation  of  the  General  Works 
Committee  the  city  council  recently  decided  to  accept  the 
tender  of  Mr.  Herbert  HoUoway,  of  Wolverhampton,  at 
£5,728,  for  the  construction  of  a  new  road  to  Earlsdon.  Five 
other  tenders  were  received  for  the  work,  which  was  esti- 
mated to  have  cost  £5,416.  A  report  of  the  same  committee 
recommending  the  improvement  of  Gosford  green,  at  a  cost 
of  £60  was  also  adopted.  In  order  that  the  medical  officer 
may  be  enabled  to  conduct  bacteriological  e.^iaminations  of 
water,  &c.,  the  Sanitary  Committee  were  authorised  to  pur- 
chase the  necessary  apparatus,  the  estimated  cost  of  which 
was  £40.  In  the  course  of  the  discussion  which  followed  the 
submission  of  the  proposal  the  mayor  remarked  that  the  ex- 
perience of  towns  like  Maidstone  and  King's  Lynn  should  in- 
duce the  council  not  to  be  sparing  of  the  money  if  thereby  they 
could  have   the  purity  of  their  water  supply  properly  tested. 

Croydon. — On  Friday  an  inquiry  was  held  by  a  Local 
Government  Board  inspector  with  respect  to  an  application 
of  the  council  for  sanction  to  a  loan  of  £13.450,  required  for 
the  purchase  of  certain  property  for  street  improvements  and 
for  the  extension  of  the  electric  lighting  works. 

Darlington. — On  the  recommendation  of  a  special  Gas- 
works Committee,  it  was  decided  at  a  recent  meeting  to 
make  an  application  to  the  Board  of  Trade  for  an  extension 
of  the  powers  contained  in  the  provisional  order  of  1890,  so 
as  to  include  in  the  area  of  supply  the  whole  of  the  borough 
with  the  exception  of  a  detached  portion  known  as  Oxen-le- 
Fields. 

Darwen. — -An  inspector  of  the  Local  Government  Board 
held  an  inquiry  on  Friday  last  into  an  application  of  the  cor- 
poiation  for  sanction  to  a  loan  of  £1,400  for  the  purposes  of 
street  and  market  improvements. 

Keigrhley. — Local  Government  Board  sanction  is  reported 
to  havo  been  received  to  the  borrowing  of  a  sum  of  £39,117 
for  the  execution  of  certain  works  of  street  improvement. 

Leicester. — The  council  have,  on  the  recommendation  of 
the  Gas  and  Electric  Lighting  Committee,  accepted  the  offer 
of  a  piece  of  land  adjoining  the  southern  boundary  of  the 
Aylestone-road  works  from  a  local  builder  at  the  price  of 
£2,013. 

Leeds. — The  city  council  have  been  recommended  to  pur- 
cha.se,  fcr  widening  purposes,  certain  property,  known  as  the 
Bed  Linn  estate,  at  a  cost  of  £15,000. 

Manchester.  — A  scheme  for  pro  irid  ing  additional  workmen's 
dwellings,  now  under  the  consideration  of  the  Improvement 
Committee,  has  been  rendered  necessary  by  the  demolition 
of  property  for  public  improvements.  The  committee  have 
two  sites  in  view.  One,  at  Miles  Platting,  was  secured  some 
time  ago,  and  upon  this  the  erection  of  some  sixty  cottage 
houses  is  contemplated.  A  second  site  is  near  Moston-lane. 
The  ground  already  belongs  to  the  Sanitary  Committee,  and 
the  city  surveyor  has  been  asked  to  report  upon  its  suit- 
ability. A  further  scheme,  which  has  already  been  sanctioned 
bv  the  council,  relates  to  dwellings  to  bo  orectod  upon  cleared 
land  in  I'ott-street,  Ancoats;  Oldhani-road,  and  Chester- 
street,  Hnlme.  It  also  provides  for  a  lodging  house  in  Har- 
rison-street, Ancoats.  The  committee  will  shortly  invite 
tenders  for  the  erection  of  these  dwellings. 

Margate. — Liout.  Colonel  C.  Smith  held  an  inquiry  last 
week,  on  behalf  of  the  Local  Government  Board,  into  an  ap- 
plication of  the  town  council  for  sanction  to  a  loan  of  £3,600 
for  tho  execution  of  work  in  connection  with  the  water  supply 
of  ill'-  town. 

Nelson. — .\t  tho  last  mooting  of  the  Health  Committee  the 
borough  surveyor  proseuted  pl»ij?  iov  Q'  refuse  destructor. 


The  plans  were  approved,  and  it  was  resolved  to  apply  to  the 
Local  Government  Board  for  power  to  borrow  £7,000  to  carry 
out  the  work. 

Ossett. — An  inquiry  was  recently  held  on  behalf  of  the 
Local  Government  Board  into  an  application  of  the  council 
for  sanction  to  a  loan  of  £1,000  for  technical  instruction 
purposes. 

Scarborough. — A  Local  Government  Board  inquiry  has 
been  held  into  an  application  of  the  council  for  sanction  to 
borrow  a  sum  of  £1,495  for  the  purposes  of  public  highway 
improvement,  £620  for  the  execution  of  certain  works  in 
Falserave  Park  and  the  erection  of  a  shelter  in  Victoria-road, 
and  £100  for  the  provision  of  connections  to  hydrants. 

Shrewsbury. — At  last  week's  meeting  of  the  council  the 
folkiwini^  resolution  was  adopted  :  "  That  a]>p]icatiou  be  made 
to  the  Board  of  Trade  on  or  before  December  21,  1897,  for  a 
provisional  order  under  the  Electric  Lighting  Acts,  1882  and 
1888,  to  authorise  the  mayor,  aldermen,  and  burgesses  of  the 
borough  of  Shrewsbury  to  supply  electricity  for  public  and 
private  purposes  within  tho  said  borough." 

Southampton, — Sanction  has  been  received  from  the 
Local  Government  Board  to  a  loan  of  £250  for  the  purpose 
of  a  public  convenience  at  Northam.  The  wor'K  will  shortly 
be  commenced. — It  was  agreed  at  the  last  meeting  of  the 
borough  council  to  adopt  the  report  of  a  committee  in  regard 
to  the  plans  for  a  proposed  municipal  lodging  house.  The 
report  also  stated  that  the  committee  had  viewed  the  site  of 
the  proposed  building,  and  had  instructed  the  borough  sur- 
veyor to  carry  out  a  number  of  improvements  in  the  neigh- 
bourhood, 

Worcester. — It  has  been  decided,  on  the  recommendation 
of  a  committee,  to  construct  a  fish-pass  at  the  Powick  weir, 
at  a  cost  of  about  £500.  This  is  in  accordance  with  a  request 
of  the  Board  of  Trade,  made  in  consequence  of  the  council's 
action  in  raising  the  crest  of  the  weir  for  tlie  purpose  of  ob- 
taining  greater  power  to  work  the  turbines  at  tho  electricity 
generating  station. 

Workington. — The  town  council,  at  a  recent  special  meet- 
ing, decided  to  contribute  a  sum  of  £100,000  towards  the 
estimated  cost  (£300,000)  of  a  new  deep-water  dock  on  the 
south  side  of  the  harbour. 

Yeovil. — Tlie  town  council  having  resolved  to  make  an 
application  for  power  to  purchase  the  undertaking  of  the  gas 
and  coke  company,  and  to  supply  gas,  water  or  electricity,  a 
meeting  of  ratepaj'ers  was  recently  held  in  the  town  hall  for 
the  purpose  of  considering  a  resolution  authorising  the  council 
to  proceed  with  their  Bill.  There  was  a  large  attendance,  and 
great  interest  was  taken  in  the  proceedings,  which  eventually 
resulted  in  the  adoption  of  the  resoluti(.)n. 

URBAN    DISTRICT  COUNCILS. 

Bromley.— Last  week,  at  a  meeting  of  tho  district  council, 
a  report  was  presented  from  a  committee  of  the  whole  coun- 
cil recommending  the  approval  of  the  draft  conveyance  to 
the  town  of  a  plot  of  freehold  land  belonging  to  Mr.  Coles 
Child,  J. p.,  for  the  purpose  of  a  public  recreation  ground. 
The  report  was  passed.  Messrs.  Baker,  Lees  &  Postlethwaite, 
Parliamentary  agents,  Wesiminster,  wrote  stating  that  a 
meeting  of  representatives  of  Kent,  Surrey,  and  the  county 
borough  of  Croydon,  had  been  held  respecting  the  water  ques- 
tion. The  Kent  County  Council  had  agreed  to  take  the  in- 
itiative in  protecting  the  rights  of  the  authorities  outside  the 
metropolis,  provided  the  districts  were  willing  to  bear  the 
expense.  Tliey  desired  to  know  whether  this  council  would 
support  the  scheme  for  obtaining  the  control  of  tho  water 
supply  outside  the  metropolitan  area,  and  also  contribute  to 
the  expense  of  appearing  before  the  Koyal  Commissioners. 
After  a  long  discussion  it  was  decided  to  support  the  scheme. 

Edmonton.  —  The  new  Passmore  Edwards  free  library 
was  opened  on  the  20th  ult,,  the  ceremony  being  preceded 
by  a  public  meeting  at  the  town  hall.  The  building  is  situated 
in  the  principal  thoroughfare  of  the  town. 

Grange. — A  Local  Government  Board  inquiry  has  been 
held  in  regard  to  an  application  of  the  council  for  sanction  to 
borrow  a  sum  of  £3,200  for  tlie  erection  of  new  offices  and 
street  improvement  purposes.  A  proposal  to  borrow  £100 
for  works  of  sewerage  has  also  been  considered. 

Grays. — An  inquiry  into  an  application  of  the  district  coun- 
cil for  power  to  borrow  £2,100  for  tho  purchase  of  land  for 
public  works  and  a  recreation  ground  was  held  recently  by 
Mr.  W.  O,  Moade-King,  an  inspector  of  tho  Local  Government 
Board.  It  was  stated  th.at  the  site  of  the  proposed  recreation 
ground  was  8  acres  in  extent,  the  price  being  £250  per  acre. 
Part  of  the  land  wonld  bo  used  as  a  stores  yard. 

Ilford. — The  district  council  have  adopted  the  low-tension 
direct-cun-ent  system  for  the  lighting  of  part  of  their  district 
with  electricity. 

King's  Norton. — An  inspector  of  the  Local  Government 
Board  111  Id  an  inquiry  last  week  concerninsr  an  application  of 
thedistr  ct  conned  forsancticm  lo  borrow  £3,750  for  sewerage 
works  for  tho  parish  of  Northficld. 

Maidstone. — At  Wedncsdav's  meeting  tho  medical  officer 
repiu-ted  that  there  hud  been  twentysoven  fresh  casus  of 
typhoid  notified  duf ing  tfee  jmat  fourteen  days.  Tie  epidemic 
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as  such  was  now  at  an  end.  It  was  det-iJed  to  renew  ihe 
application  to  the  Local  Government  Board  for  a  public  in- 
quiry into  the  canso  of  the  epidemic. 

Newhaven. — .■Vt  a  moetine  of  the  district  countil,  last  weak, 
tlio  Sauitary  and  Lightinn  Committee  reported  the  reoeipt  of 
a  notice  of  intended  application  by  the  Rottingdoan  Klectric 
Lighting  and  Power  Company  to  the  Hoard  of  Trade  for  a 
provisional  order  aatliorising  the  supply  of  electricity  within 
the  district  of  the  council.  The  committee  recommended  the 
conncil  to  instruct  the  clerk  to  write  objecting  to  the  grant 
of  the  iirovisicinal  order.     The  report  was  adopted. 

Rusking^ton. — An  inquiry  was  held  by  Colonel  W.  Langton 
Coke,  an  inspector  of  the  Local  liovernnient  Board,  last  week, 
in  response  to  «  complaint  that  the  Ruskiiigton  water  supply 
was  dangerous  to  the  public  health,  and  that  the  district 
conncil  had  refused  to  take  any  step  towards  securing  a 
supply.  Kviilence  was  given  that  people  in  the  village  were 
drinking  water  which  had  been  coudcmned,aud  that  thirteen 
cases  of  typhoid  fever,  some  of  which  had  resulted  fatally, 
had  been  occasioned  thereby.  Colonel  Coke  remarked  that 
the  water  supply  of  Ruskington  was  abominable. 

Shanklin. — The  question  of  a  water  supply  for  the  town 
has  been  settled  by  the  sanction  of  the  Local  Uovemment 
Board  being  obtained  to  a  scheme  for  procuring  water  from 
the  springs  of  the  neighbouring  village  of  Wroiall.  The 
8upi)ly  will  be  ready  by  Jnne,  l.'S98. 

SOUthbOrOUgh. — .\n  application  will  shortly  be  made  to 
the  Local  Government  Board  for  sanctiou  to  a  loan  of  £2,000, 
required  for  the  erection  of  a  building,  which  will  bo  known 
aa  the  Victoria  Hall.  A  sum  of  i;.'!,000  has  already  been  sub- 
scribed. 

St<  JuStt — The  surveyor  has  bcf  n  instructed  by  the  council 
to  inspect  and  report  on  the  quality  of  the  water  at  Leswidden 
Downs. 

Swindon. — It  was  decided,  at  a  recent  meeting  of  the 
council,  to  make  an  application  to  the  Local  Government 
Board  for  sanction  to  a  loan  of  £650  for  the  erection  of  four 
Cottages  at  the  sewage  farm.  The  consent  of  the  board,  it 
was  stated,  had  already  been  received  to  the  construction  of 
precipitating  tanks  at  the  farm,  and  tenders  for  the  work  will 
shortly  bo  invited. 

Trlngr. — Colonel  C.  H.  Luard  recently  held  an  inquiry,  on 
behalf  of  the  Local  Government  Board,  respecting  an  applica- 
tion of  the  council  for  sanction  to  borrow  £5,000  for  the 
execution  of  a,  scheme  of  drainage  aud  sewage  disposal. 

WiltfiSden. — Last  week,  at  a  meeting  of  the  district  coun- 
cil, the  engineer  was  instructed  to  prepare  a  plan  and  esti- 
mate for  a  double-storey  block,  a  eingle-storey  block,  a  steam 
laundrvand  other  extensive  additions  to  the  infectious  diseases 
hospital,  the  chairman  of  the  .Sanitary  Committee  stating  that 
eighty-two  patients  were  in  a  hospital  registered  for  forty 
only. 

Wimbledon, — The  conncil,  at  their  last  meeting,  decided 
to  approve  the  preliminarv-  plans  for  electric  lighting  pre- 
pared by  Sir.  A.  H.  Preece,  and  intend  to  make  a  start  with 
the  scheme  as  soon  as  the  necessary  Local  Government  Board 
sanction  has  been  received. 

RURAL   DISTRICT  COUNCILS. 

Brampton. — A  Local  Government  Board  iuqniry  has  been 
held  with  respect  to  an  application  of  the  council  for  sanction 
to  a  loan  of  £7,499  for  the  purpose  of  jn-oviding  a  water 
supply  for  a  portion  of  the  town  and  to  several  adjoining 
parishes. 

East  Stow. — .\t  the  last  monthly  meeting  of  the  council  a 
letter  was  read  from  the  inhabitants  of  Greeting  St.  Peter, 
complaining  of  their  inadecjuate  water  supply.  The  chair- 
mnri  leferrcd  to  the  efTorts  of  the  council  to  provide  a  good 
supply  by  means  of  well-boring,  which  had  long  been  in  pro- 
gress. The  boring  was  now  down  2So  ft.,  and  a  second  level 
of  water  had  been  reached.  An  analysis  had  been  made  of 
the  water,  which  was  found  to  be  charged  with  sulphuretted 
hydrogen,  but  was  quite  wholesome  and  fit  for  use.  Mr. 
Osborne,  the  engineer,  believed  that  after  a  little  pumping 
the  water  would  be  perfectly  clear. 

Holywell. — A  special  meeting  of  the  council  was  held  re- 
cently to  consider  a  scheme  for  the  drainage  of  the  low-lying 
district  of  Bagillt.  which  had  been  prepared  by  Messrs. 
Goodison,  Atkinson  A  Ford,  engineers,  Liverpool.  Mr.  Atkin- 
son attended  in  person  to  explain  his  scheme,  the  total  cost 
of  which  is  estimated  at  £5,473.  It  was  decided  to  refer  the 
matter  to  a  committee  for  consideration.  Mr.  Atkinson  re- 
ported that  he  hoped  to  be  ready  very  shortly  with  his  water 
scheme  for  Bagillt,  and  in  the  course  of  his  remarks  said  that 
never  in  the  course  of  his  twenty-five  years'  experience  had 
ho  seen  a  whole  town  in  such  a  dangerous  aud  insanitary  con- 
dition. 

Howden, — The  question  of  a  water  supply  for  the  village 
of  Bronifloet  again  came  up  for  consideration  at  the  last 
meeting  of  the  council.  The  county  council,  it  was  re- 
marked, had  suggested  that  the  only  way  to  provide  a  satis- 
factory supply  was  by  means  of  gravitation  from  the  hills, 
and  it  was  eventually  decided  to  ap|x>iut  a,  committee  to  re- 
port ou  tbi  s  means. 


St.  Germans. — The  district  conncil  have  been  recom- 
mended to  construct  another  storage  reservoir  to  hold  at  least 
6,000,000  gallons  of  water.  The  cost  woul.l  be  about  £5,600. 
It  was  pointed  out  that  suffi<*ient  water  was  running  to  waste 
during  the  winter  months  to  lid  auothcr  storage  reservoir. 

SCOTLAND    AND    IRELAND. 

Bray. — Tho  commissiunera  have  decidinl  to  reduce  the  price 
of  electric  current  for  private  lighting  from  Hd.  to  6d.  per 
unit,  the  reduction  to  take  effect  from  January  Ist  next. 
They  have  also  decided  to  arrange  for  an  all-night  supply. 

Dublin. — The  city  council,  sitting  as  a  committee  of  the 

whole  house,  were  recently  engaged  with  tho  electric  light- 
ing question.  Two  maltera  of  special  importance  had  to  be 
dealt  with.  One  was  a  letter  from  the  Local  tiovemment 
Board  refusing  to  sauction  the  intended  loan  of  £20,000  for 
tho  renewal  of  the  electrical  nntins,  ciibles,  &c.  The  otliur 
was  the  supplemental  report  of  Prof.  Kennedy  upon  the  ques- 
tion of  the  site  best  fitted  for  tho  new  centntl  station.  This 
report  will  in  due  time  come  before  the  council. 

Dundee. — A.  rejxirt,  prepared  by  the  gas  manasrer,  on  the 
qnestion  uf  extending  tho  gasworkf  has,  together  with  all 
accompanying  plans,  been  submitted  to  Mr.  I'oulis,  of  Cilaa- 
gow,  for  revisal  and  adjustment.  The  city  council  have  also 
decided  to  extend  the  electric  lighting  of  the  city  streets  aud 
to  place  thirty  new  lamps  in  various  thoroughfares. 

Edinburgh. — At  a  meeting  of  the  Electric  Lighting  Com- 
mittee, held  recently,  it  was  decided  to  take  ground  for  tho 
new  power  station  from  tho  Heriot  Trust,  McDonald-road, 
Leith-walk,  extending  to  about  2  or  3  acres. 

Glasgow. — At  a  recent  special  meeting  of  the  city  council  a 
long  discussion  took  place  regarding  the  style  of  cars  which  it 
would  be  most  advisable  to  adopt  on  the  Springbnm  route  of 
tramways.  Eventually  it  was  decided  to  approve  the  recom'- 
mendation  of  the  Tramways  Committee,  which  advised  tho 
use  of  single-deck  cars,  but  which  also  suggested  that  pro- 
vision should  be  made  for  having  the  poles,  span  wires,  itc 
so  designed  that  they  could  be  easily  adapted  for  double-deck 
cars. 

Leith. — The  Electric  Light  Committee  lias  approved  tho 
amended  plansfor  electricity  works  at  Junction-street.  Build- 
ings are  to  be  erected  large  enough  to  contain  sufficient  jilant 
to  light  the  whole  of  the  burgh,  bnt  at  present  only  a  small 
portion  of  the  plant  is  to  be  put  down.  Accommodation  is 
made  for  the  storage  of  about  2,500  tons  of  coal.  Tho  cost  of 
the  buildings,  inoluding  the  chimney,  is  to  bo  about  £10,000. 

Portsoy. — It  was  recently  decided  by  tho  commissioners  to 
apply  for  the  necessary  powers  to  enable  them  to  acquire  tho 
local  gasworks. 


Highgate  Archway.— The  contractor  for  tho  reconstruc- 
tion of  this  archway  is  reported  to  have  commenced  openitions. 
Several  loads  of  timber  have  been  placed  on  the  Ishngton^nd 
Loudon  side,  and  stout  piles  have  been  erected  on  the  Homsey 
and  Middlesex  side.  A  temporary  buildiug  has  been  erected 
at  the  llighgate  end,  and  workmen  will  at  once  begin  a  diffi- 
cult part  of  the  work — diverting  tho  mains  of  the  Neiv  River 
Company.  The  footway  will  be  maintained  on  the  north  side 
during  the  construction  of  the  southern  half,  and  a  temporary 
footway  will  be  formed  on  the  south  side  while  the  northern 
portion  is  being  removed.  Vehicular  trattc  will  have  to  be 
diverted,  but  tho  date  is  not  known  when  it  will  be  stopped. 

Proposed  New  Light  Railways.— On  November  30th  tho 
Light  Railway  Commission  closed  the  booksfor  receivingspeci- 
ficattonsfor  new  light  railways  to  be  considered  within  the  next 
three  months,  and  thisweek  an  official  list  of  those  projectors  of 
the  new  lines  who  had  conformed  to  the  rules,  and  had  lodged 
their  proposals  in  detail,  was  published.  The  next  step  will 
be  for  the  commission  to  make  inquiry  speciHcally  into  each 
case,  and  visit  the  localities,  and  take  technical  and  local  eri* 
donee  as  to  the  desirability  of  tho  railways  being  required. 
There  are  thirty  new  piMJecta — twenty  for  Kngland,  six  for 
Wales,  and  only  two  for  Scotland.  Kloctrieity  is  coming 
more  to  the  front  as  a  propelling  power,  there  boinir  no  less 
than  sixteen  railways  to  Ik<  supplied  in  this  way ;  all  the  rest 
are  steam,  with  tho  exception  of  one  hydraulic. 

Gipsy  Legislation. — Notices  have  been  issued  for  a  con- 
ference to  lie  held  at  the  County  Hall.  Kingston,  on  the  13tli 
inst.,  for  the  purpose  of  promoting  early  and  efficient  legisla- 
tion with  regard  to  the  gipsies  and  tent-dwellers  who  hnvo 
recently  caused  nuisances  in  various  parts  of  tho  Coiintv  of 
Snrrty.  Mr.  E.  J.  Halsoy,  chairman  of  the  council,  will  pre- 
side, and  the  gathering  will  comprise  representatives  of  tho 
Petty  Sessions,  District  and  Parish  Councils,  and  the  M.P.'s 
for  Surrey.  Mr.  Halsey  has  informed  a  reporter  that  the 
Home  ('Bice,  the  Local  Government  Boai-d  and  the  Board  of 
Agriculture  havo  all  been  asked  to  take  steps  to  ix'uiedy  tho 
existing  law,  especially  with  regard  to  s;uiitary  matters,  but 
without  avail.  His  own  opinion  on  the  question  was  for  each 
van  or  tent  to  bo  registered  by  tho  county  authoritie.'<  or  iho 
police,  and  the  owners  compelled  to  comply  with  the  sauitary 
laws  and  to  send  their  children  to  school. 
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Personal. 


Mr.  ThomaB  Scott,  highway  surveyor  to  the  Tadoaster 
Rural  Distriot  Coanoil,  has  had  his  salary  increased  by  £50 
per  annum. 

Mr.  Calvert,  district  surveyor  to  the  Hungerford  Rural 
District  Council,  met  witli  a  painful  accident  recently  whilst 
cycling.  Besides  dislocating  his  thumb,  he  was  very  much 
bruised. 

Mr.  J.  0.  Jones,  of  Mount  Villas,  Pwllheli,  has  been  ap- 
pointed surveyor  to  the  Biggleswade  Urban  and  Rural 
District  Councils.  The  commencing  salary  is  £70  and  £40 
respectively. 

Mr.  R.  P.  Wilson  has  been  engaged  by  the  Aldershot  Urban 
District  Council  lo  act  as  consulting  engineer  in  connection 
with  the  forthcoming  application  for  an  electric  lighting  pro- 
Tisional  order. 

At  a  meeting  of  the  St.  Martin-in-tlio-Fields  Vestry,  on 
Thursday,  a  sum  of  100  guineas  was  voted  to  Mr.  Mason,  the 
surveyor,  for  extra  work  in  connection  with  the  erection  of 
jubilee  stands,  &c. 

Mr.  G.  Hawkins,  highway  surveyor  under  the  Liskeard 
Urban  District  Council,  recently  met  with  a  rather  severe 
accident  whilst  out  driving.  Later  reports,  however,  state 
that  he  is  recovering. 

Mr.  Kenneth  Campbell,  borough  surveyor  of  Stockton-on- 
Tees,  has  been  appointed  to  the  post  of  borough  surveyor  to 
the  Huddersfield  Corporation,  in  succession  to  Mr.  R.  S.  Dug- 
dale,  at  a  salary  of  £.500  per  annum. 

Mr.  W.  J.  Dibdin,  late  chief  of  the  chemical  and  gas  de- 
partment of  the  London  County  Council,  has  been  presented 
with  an  illuminated  address  by  Dr.  F.  Clowes,  the  new  chief, 
on  behalf  of  the  officers  of  the  department. 

It  is  stated  that  the  Surbiton  Urban  District  Council  have 
taken  the  unusual  coarse  of  overriding  the  preference  of  the 
assessor  appointed  in  connection  with  the  selection  of  designs 
for  the  new  municipal  buildings.  They  have  chosen  the 
architect  second  on  the  list  to  carry  out  the  work. 

A  meeting  of  the  Sunderland  Rural  District  Council  was 
recently  held  with  reference  to  the  vacancy  caused  by  the 
death  of  Mr.  G.  H.  Humble,  surveyor  of  buildings  and  in- 
spector of  nuisances.  It  was  decided,  after  discussion,  to 
divide  the  offices  and  invite  applications  for  the  surveyorship. 

On  Tuesday  the  second  of  a  course  of  ten  lectures  on  "  .Some 
of  the  Classic  Elements  of  Architecture,"  which  are  to  be 
given  by  Mr.  Hugh  Stannus,  f.b.i.k.a.,  lecturer  at  the  Royal 
College  of  Art,  South  Kensington,  was  delivered  in  the  Mont- 
gomery Hall,  Surrey-street,  Sheffield.  The  lectures  have 
been  arranged  by  Mr.  C.  J.  Innocent,  tlie  honorary  secretary, 
and  the  other  members  of  the  Sheffield  Society  of  Architects 
and  Surveyors. 

A  meeting  of  the  Electricity  Committee  of  the  Glasgow 
Corporation  was  held  last  week  to  consider  the  appointment 
of  a  chief  electrical  engineer.  Eleven  names  were  selected 
from  the  list  of  applications,  and  it  was  remitted  to  a  sub- 
committee to  further  reduce  the  list  to  six.  The  sub-com- 
mittee were  also  empowered  to  obtain  the  fullest  information 
about  the  capabilities  of  the  candidates,  whom  they  are  to 
interview  personally. 

Mr.  John  VV.  AVebster,  who  has  lately  taken  up  his  duties 
as  surveyor  to  the  urban  district  council  of  Cowes,  Isle  of 
Wight,  was  for  four  and  a  half  years  with  the  borough  sur- 
veyor of  Lowestoft,  during  which  time  many  large  works  of 
improvement  were  carried  out.  Whilst  at  Lowestoft  he  suc- 
ceeded in  passing  his  ex.aminations  in  sanitary  engineering, 
and  received  an  award  of  merit,  with  special  distinction,  from 
Cambridge  University. 

A  very  handsome  drawing-room  clock  and  ornaments  were 
presented  on  Saturday  last  to  Mi-.  H.  Percy  Bonlnois,  the 
city  surveyor  of  Liverpool,  by  the  workmen  of  the  corpora- 
tion. The  clock  .and  ornaments  are  made  of  bronze,  and  very 
richly  gilt.  On  an  artistioally-gilt  shield  attached  to  the 
clock  is  engraved  the  following  inscription  :  "  Presented  to  H. 
Percy  Boulnois,  Esq.,  m.i.c.k.,  f.s.i.,  &o.,  by  the  workmen  of 
the  Liverpool  Corporation,  as  a  mark  of  respect  and  esteem, 
on  his  retirement  from  office,  November  27,  1897." 

At  the  last  monthly  meeting  of  the  Cannock  Urban  Dis- 
triot Council,  Mr.  John  Peake,  the  surveyor,  submitted  his 
resignation.  It  is  stated  that  he  has  hold  the  position  for 
over  twenty  years.  After  discnssion  the  council  decided  to 
accept  his  resignation  and  shortly  appoint  a  surveyor  at  the 
same  salary — viz.,  £230  per  annum.  The  question  of  a  future 
appointment  for  Mr.  Peake  was  then  considered.  Several 
members  spoke  of  his  ability  as  a  road-maker,  &c.,  and  it  was 
eventually  decided  that  he  bo  appointed  as  su|ierintendent  of 
sewerage  works  and  road-making  under  the  direction  of  the 
new  surveyor. 

A  curious  memorial,  signed  by  270  residents,  was  for- 
warded to  the  Marylebone  Vestry  recently,  complaining  of 
the  dirty  condition  of  the  roadways.  In  some  cases  dead 
4ogB,  oats  and  rats  were  left  in  the  roads.     The  suggested 


remedy  of  the  memorialists  was  even  more  remarkable  than 
their  allegations.  They  suggested  that  the  vestry,  in  ap- 
pointing a  new  surveyor,  should  select  one  with  "  an  experi- 
ence in  command  of  men  gained  in  the  army  or  the  navy, 
preferably  in  the  Royal  Engineers."  This,  they  thought, 
would  render  farther  complaints  unnecessary.  London  thinks 
it  is  a  little  difficult  to  understand  what  an  old  "  sea  dog," 
for  instance,  would  knew  about  municipal  engineering,  and 
suggests  that  the  promoter  of  the  memorial  is  endeavouring 
to  pave  the  way  for  a  friend  who  has  been  pensioned  from 
the  service. 

In  reference  to  the  opening  address  of  Mr.  R.  Read,  city 
surveyor  of  Gloucester,  as  president  of  the  Gloucester  En- 
gineering Association,  which  we  give  in  another  column. 
The  Gloucester  Journal  says :  The  city  surveyor's  most  in- 
structive address  on  "  Municipal  Engineering  "  is  of  interest 
to  a  much  wider  circle  than  that  before  which  it  was  read.  It 
is  a  subject  which  vitally  concerns  every  citizen,  to  whom  we 
commend  the  perusal  of  Mr.  Read's  remarks.  Although  deal- 
ing with  a  subject  which  has  many  technical  details,  Mr.  Read 
treated  it  in  an  interesting  as  well  as  a  practical  way  ;  and 
he  was  most  happy  in  his  descriptive  comparison  of  the  pre- 
sent state  of  sanitary  affairs  with  what  they  were  in  the 
early  days  of  the  century,  when  the  qualifications  required 
for  discharging  the  duties  of  town  surveyors  were,  to  say  the 
least  of  it,  of  a  most  elementary  description.  The  Gloucester- 
shire Engineering  Society  are  to  be  complimented  on  having 
inaugurated  the  present  season  with  such  an  excellent  address 
from  so  capable,  highly  esteemed  and  genial  a  president  as 
Mr.  Read  is  on  all  hands  acknowledged  to  be. 

The  Leicester  Master  Builders'  Association  recently  held 
their  annual  dinner  at  the  Bull's  Head  Hotel,  Leicester. 
Among  those  present  were  Mr.  G.  Harding,  president  of  the 
association,  who  occupied  the  chair;  Alderman  W.ikerley, 
the  mayor ;  and  Mr.  W.  E.  Starkey,  the  hen.  secretary.  The 
loyal  toats  having  been  honoured,  the  chairman  read  letters 
of  apology  for  non-attendance  from  a  number  of  gentlemen. 
Mr.  E.  George  Mawbey,  the  borough  engineer  and  surveyor, 
who  was  absent  on  account  of  slight  indisposition,  wrote  :  "  It 
will  no  doubt  be  interesting  to  you  to  know  that  during  the 
year  ended  September  last  plans  were  passed  for  no  less  than 
2,062  houses,  this  being  490  more  than  the  large  number  for 
the  previous  year,  and  that  the  total  number  of  new  buildings, 
alterations,  houses,  &c..  for  which  plans  were  passed  during 
the  twelve  months  ended  September  last  reached  the  unpre- 
cedented aggregate  of  3,2.52.  New  powers  affecting  building 
operations  have,  as  you  know,  been  obtained,  for  the  benefit, 
convenience  and  safety  of  the  public,  by  the  passing  of  the 
new  Leicester  Act ;  but  with  your  loyal  co-operation  I  have 
no  doubt  whatever  that  we  shall  be  able  to  carry  out  these 
provisions  without  serious  inconvenience  to  you,  and  in  an 
amicably  and  thoroughly  satisfactory  manner."  A  long  list 
of  toasts  followed,  and  during  the  evening  a  number  of  songs 
were  given,  which  added  to  the  conviviality  of  the  gathering. 


Society  of  Engineers. — The  next  ordinary  meeting  of  the 
Society  of  Engineers  will  beheld  at  the  Royal  United  Service 
Institution,  Whitehall,  S.W.,  on  Monday,  when  a  paper  will 
be  read  by  Mr.  Reginald  E.  Middleton,  m.i.c.e.,  on  "  The 
Pollution  of  Water  and  its  Correction."  The  chair  will  ba 
taken  at  7.30  p.m.  precisely. 

Smoking  Concert. — A  highly-successful  smoking  concert 
was  given  on  Monday  evening,  at  the  Westminster  Palace 
Hotel,  by  the  past  and  present  members  of  Mr.  Richard 
Parry's  engineering  classes.  Previous  to  the  commencement 
of  the  proceedings  Mr.  Parry,  as  chairman,  made  a  short 
speech,  in'  which  he  extended  a  hearty  welcome  to  those 
attending,  and  said  that  he  hopod  they  would  enjoy  them- 
selves. 

Private  Bill  Legislation. — The  time  having  expired  for  the 
depositing  of  plans  in  connection  with  private  Bills  to  be 
promoted  during  the  forthcoming  session,  it  1ms  been  found 
that  the  number  received  is  as  follows  :  Railways  sixty-two, 
tramways  fifteen,  miscellaneous  eighty-five,  general  provi- 
sional orders  eighty-seven,  electric  lighting  provisional  orders 
eighty-six;  total,  335.  Last  year  the  figures  were— railways 
sixty-seven,  tramways  ninete*i,  miscellaneous  sixty-one, 
general  provisional  orders  ninety-one,  electric  lighting  pro- 
visional orders  fifty-five  ;  total,  293. 

A  Deserving  Fund. — We  have  pleasure  in  drawing  atten- 
tion to  the  appeal  which  lias  been  made  by  Alderman  Treloar 
in  connection  with  a  Christmas  entertainment  for  5,000 
ragged  school  children,  which  that  gentlem.an  has  organised 
annually  for  some  years  past.  The  corporation  have  granted 
the  use  of  the  Gnihlhall  for  the  purpose,  and  the  name  of 
Alderman  Treloar  is  sntficiont  guarantee  that  every  effort 
will  bo  made  to  reach  the  most  deserving  cases,  and  that 
the  arrangements  will  in  every  other  respect  be  equally 
satisfactory.  Contributions,  large  or  small,  should  be  sent 
to  "The  Little  Cripples'  Christmas  Fund,"  care  of  Alder, 
man  Treloar,   Ludgate-hill,  E.C. 
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ARBITRATIONS  AND  AWARDS. 

Mr.  R.  Ilorsfall,  of  Hnlifav,  aat  at  Ijeeds  last  week  to  assess 
the  purchase  money  and  compensation  to  bo  paid  to  the 
trustees,  under  the  will  of  the  lato  Mr.  Henry  Charles  Turk- 
ington,  in  respect  of  the  compalsory  acquisition  by  the  cor- 
poration of  promises  required  for  the  widening  of  North-street. 
The  arbitrators  were  Mr.  John  Hopper,  F.s.i.,  for  the  claimants 
and  Mr.  .1.  M.  Fuwcett  for  the  corporation.  Mr.  W.  J.  Waugh 
appeared  on  behalf  of  the  claimants  and  Mr.  A.  W.  Bairstow 
conducted  the  case  for  the  corporation.  The  premises  form- 
ing the  subject  of  the  arbitration  consist  of  shop.s  situated  at 
the  junction  of  Lowerhead-row  with  North-street,  now  in  the 
occupation  of  Mr.  Abraham  Wolfe,  trading  as  the  Universal 
House-furnishiuK  Company.  Mr.  Waugh,  in  opening  the  case, 
e.iplained  that  the  city  council  originally  gave  jiotice  for  a 
portion  of  the  property,  comprising  295  siinare  yards,  but  that 
tho  claimants  served  a  counter  notice,  which  the  corporation 
accepted,  requiring  that  tho  whole  area  of  515  square  yards 
should  be  taken.  The  premises  were  occupied  by  the  present 
tenant,  under  a  five  years'  lease  from  June,  1894,  at  the  rental 
of  £220.  Mr.  \V.  H."  Howson,  solicitor  to  the  claimants,  gave 
evidence  that  in  1S90,  and  again  in  1891,  au  offer  of  £8,000 
was  made  for  the  property,  but  it  was  declined  on  each 
occasion.  Mr.  Thomas  Winn,  F.s.i.,  said  tho  site  was  far  too 
valuable  for  the  present  buildings.  He  had  prepared  plans 
showing  how  tho  land  could  be  best  developed.  He  also  sub- 
mitted an  estimate  of  £8,862  3s.,  which  ho  considered  tho 
corporation  would  be  justified  in  giving  for  the  proi)erty.  Mr. 
J.  J.  Moseley  agreed  with  Mr.  Winn's  plans  and  valuation. 
Mr.  Thomas  FenwicV,  f.s.i.,  also  adopted  Mr.  Winn's  plans, 
but  submitted  a  separate  valuation  of  £8,979.  (Jn  behalf  of 
the  corporation,  Mr.  Thomas  Ambler  said  the  present  build- 
ings wore  unsuitable,  and  ought  to  be  (removed  and  new  ones 
erected.  He  had  carefully  considered  Mr.  Winn's  scheme, 
and  thought  it  probably  the  best  method  of  utilising  the  site. 
He,  however,  submitted  an  estimate  of  £4,843  against  Mr. 
Winn's  valuation  of  £8,862  Ss.  Mr.  Walter  Dawson  HoUis, 
Leeds,  also  agreed  that  the  buildings  were  worn  out  and 
that  that  the  site  ought  to  bo  cleared.  His  valuation  of  the 
property  was  £5,448.  Mr.  Charles  Myers,  Leeds,  next  gave 
evidence,  and  said  his  valuation  was  £5,082.  This  closed  the 
case,  and  tho  umpire  announced  that  he  would  reserve  his 
award. 


INSTITUTION  OF  CIVIL  ENGINEERS. 


Next   Mketino. 

An  ordinary  meeting  of  tho  Institntion  will  be  held  on 
Tuesday,  at  8  p  m.,  when  further  discussion  will  take  place 
on  the  paper  oh  "  The  Law  of  Condensation  of  Steam,"  by 
Messrs.  Hugh  L.  Callender,  M.A.,  f.r.s.,  and  John  T.  Nichol- 
son, B.sc.  At  this  meeting  the  first  monthly  ballot  of  session 
1897-8  will  be  taken. 

Students'  MeeTIm;. 

A  students'  meeting  will  be  held  to-night,  at  8  p.m., 
when  a  paper  will  be  read  by  Mr.  Grote  Stirling,  sTiD.t.c.K., 
on  "  Permanent  Way  :  its  Construction  and  Relaying."  Sir 
John  Wolfe  Barry,  k.c.b.,  i.l.d.,  f.r.s.,  will  preside. 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

VOLnNTARV    P.4SS   EXAMINATION. 

The  twenty-fifth  examination  for  candidates  for  the  o6Bce» 
of  engineer  and  surveyor  to  municipal  corporations  and  dis- 
trict councils  Will  be  held  at  the  Institution  of  Civil  Kn- 
gineers.  Great  George-street,  Westminster,  on  Friday  and 
Saturday,  the  Ist  and  2nd  April,  1898.  Application  forms, 
duly  filled  in  by  intending  candidates,  must  bo  in  my  hands 
on  or  before  tho  5th  day  of  March,  1898. 

Thouas  Cole,  Secretary. 

11  Victoria-street,  London,  S.W. 


THE  SURVEYORS'  INSTITUTION. 

Next   Meeting. 

The  next  ordinary  general  meeting  will  be  held  on  Monday, 
when  a  paper  will  be  read  by  Mr.  F.  Punchard  on  the  "  Royal 
Commissioners'  Suggested  Amendments  to  tho  Agricultural 
Holdings  Act,  1883."     The  chair  will  be  taken  at  8  o'clock. 
Professional  Examinations,  1899. 

The  students'  proficiency  examination  will  commence  on 
the  21st  of  March  next. 

Examinations  qualifying  for  tho  classes  of  "  Professional 
Associates  "  and  "  Fellows"  will  also  commonco  on  the  21st 
of  March  next.  All  particulars  as  to  days,  subjects  and 
course  of  examination,  will  be  forwarded  on  application  to  the 
secretary. 

English  candidates  for  the  professional  examinations  will 
be  examined  in  London.  Irish  candidates  will  bo  examined 
in  Dublin. 

Special  Certificate  Examination,  1898 

(FOR  MEMDERn). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proposed 
to  be  held  on  Tuesday,  Wednesday  and  Thursday,  the  14th,  15th 
and  16th  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Stcdents'  Preliminary  Examination. 
The  students'  preliminary  examination  will  be  held  on  tho 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland  will  be  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  be  examined  in  London.  Irish  candidates  will  bo 
examined  in  Dublin. 


Sewer-Cas  Destructor  Lamps. — In  the  comparative  re- 
port on  the  tlusbiiig  anil  veiitiliitiun  of  sewers,  published  in 
our  last  issue,  we  regret  that  in  the  paragraph  relating  to 
Hereford  a  misprint  occurred  in  a  reference  to  Deakin'd 
sewer-gas  destructor  lamps.  These  appliances  are  now  the 
property  of  the  Sanitary  Snjiply  Corporation,  Limited,  of 
which  the  inventor,  Mr.  J.  E.  Webb,  who  formerly  traded  aa 
W.  Deakin  .t  Co.,  is  managing  director.  Apparently  the  old 
name  is  still  employed  by  some  of  the  original  users. 


Telegrams 


'WILKES,     BIRMINGHAM." 


JOHN   WILKES,  SONS  &  MAPPLEBECK,  Ld.,  Liverpool  St.,  BIRMINGHAM. 


SOLID  DRAWN  &  BRAZED  BRASS  &  COPPER  TUBES. 


BRASS  AMD  COPPER  WIRE,      HICH  CONDUCTIVITY  COPPER  WIRE  AND  TAPE.      TUBES.      ROLLED  METALS,  Ao. 

TgrTen's  patent  truinvert  pipe. 


AA— Holes  for  pouring  in  cement  or  com- 
position. 
BB— StrcBgthoucd  aul  Lefigthentd  Socket, 


CC— Inner  Socket  and  Rest. 

KK— Chamber  for  comcnt  or  composition. 

FF— Stauiord  Joint  m  new  posiiion. 


'I'd  put  it  ^,!iortl\-.  this  ]i1)il>  .«i?ciires  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  uiul,  while  iillo«inj; 
fi>i- a  uliLjlii  --i-'ttlcin.Mt  when  first  liiiil,  forms  n'l 
absolutely  rigid  joint  directly  the  cement  set.s. 

1i-Qas    and    Wntor-Tieht    Joints    easily    mad* 

under  water. 
2,— True  Allirnmont  of  Invert. 

S.-8ockot    the    stronwost     part    of    tho    plp«i 
4.— No  special  junctions  required. 

OATES    &    GREEN,    Ltd.,   Halifax. 
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APPOINTMENTS  VACANT. 

Advertttementt  which  are  re-eivrd  too  lofe  for  classificafion  cannot  he 
included  in  these  summaries  until  the  follow in/j  iceck. 


Temporary  Assistant. — December  7th. — Darwen  Cor- 
poration.    333. — Mr.  B.  W.  Smith-Sayille,  borough  engineer. 

iN.spECTOR  OF  NUISANCES. — December  8th. — Urban  District 
Council  of  Cheadle  and  Gatley.  £80.— Mr.  Thoa.  H.  Duck- 
worth, clerk  to  the  council,  Public  Offices,  Cheadle. 

Road  Foremen  (Seven). — December  10th. — Corporation  of 
Birmingham.  323. — Mr.  William  Holt,  superintendent,  Mon- 
tague-street Wliarf,  Birmingham. 

As.'sisTANT  Surveyor. — December  11th. — County  Council 
of  the  North  Riding  of  Yorkshire.  £200.— Mr.  William  C. 
Trevor,  deputy  clerk  to  the  council. 

Enoinber  and  Foreman. — December  11th. — Corporation 
of  Birkenhead.  353. — Mr.  Charles  Brownridge,  a.m.i.c.e., 
borough  engineer  and  surveyor. 

Temporary  Assistant  and  Draughtsman. — December  llth. 
— Willenhall  Urban  District  Council.  30a. — Mr.  Charles  J. 
Jenkin,  engineer  ajid  surveyor  to  the  council. 

Surveyor.— December  llth.— Urban  Di-trict  Council  of 
Minehead,  Somerset.  £64.— Mr.  L.  C.  Webber,  clerk  to  the 
council. 

Gas  Manager. — December  14th. — Corporation  of  Mossley, 
Lancashire. — Mr.  Joseph  H)'de,  town  clerk. 

Inspector  of  Nuisances,  Ac. — December  14th. — Walton- 
on-Thames  Urban  District  Council.  £100. — Mr.  Percy  H. 
Webb,  clerk  to  the  council. 

Sanitary  and  Smoke  Inspector.— December  17th. — Lam- 
beth Vestry.  £120.— Mr.  Henry  J.  Smith,  clerk  to  tlie  vestry. 

District  Surveyor.— December  18th.— Walsall  Rural  Dis- 
trict Council.     £150. — Mr.  A.  H.  Lewis,  clerk  to  the  council. 


MUNICIPAL  CONTRACTS  OPEN. 

Adoeythemenfs  which   are   received   too   tafe  for  rlnsnificailon    cannot   be 
included  in  these  summaries  until  the  following  iceek, 

Leeds. — December  4th. — Cast  and  wronjrht  ironwork  required  in  the 
building  of  the  stables  at  Dock-street. — The  City  Engineer. 

Worcester. — December  4th. — Supply  of  various  stores  and  materials 
during  the  years  180S  and  1899.— Mr.  T.  Caiuk,  a.m.i.c.e.,  city  engineer, 

Dewsbury. — December  4th. — Works  of  paving,  fla;:rging,  &c.,  iu 
Wheelwright-street,  Hallsley-atreet  and  Hemingway-street.  —  Mr. 
Trevelyan  Lee,  town  clerk. 


Leith.— December  6th. — Forming  and  paving  works  in  part  of 
Wardie-road  and  Ashley-place.— Mr.  T.  B.  Laing,  to\vn  clerk. 

BiRSTALT,.— December  6th.— Sewering  and  kerbing  works  in  School- 
street,  Union-street  and  John-street,  for  the  urban  district  council.— 
Mr.  William  MiddlebrooK,  clerk  to  the  council. 

Llandudno.— December  6th.— Erection  of  municipal  buildings  in 
Lloyd-street,  for  the  urban  district  council.— Messrs.  Silcock  &  Reay, 
architects.  Octagon  Chambers,  Milsom-street,  Bath. 

SouTHAaiPTON.— December  6th.— Pontoon,  for  the  Harbour  Board,— 
Mr.  E.  Cooper  Poole,  a..m.i.c.e,,  surveyor  to  the  board,  4  Portland-street, 
Southampton. 

Stockport.— December  6th.— Construction  of  cast-iron  and  earthen- 
ware pipe  sewers  in  the  north  and  south  wards  of  the  township  of 
Bramhall,  for  the  rural  district  council.— Mr.  Harold  H.  Turner,  sur- 
veyor to  the  council. 

Woking.— December  7th.— Erection  of  public  oflQces  near  Woking 
railway  station,  for  the  urban  district  council.— Mr.  G.  J,  Wooldridge, 
surveyor  to  the  council. 

Shoreditch.— December  7th.— Construction  of  about  460  lineal  feet 
of  15-in.  pipe  sewer  in  a  new  street  and  212  ft.  of  12-in.  pipe  sewer  in 
Willow-street,  for  the  vestry.— Mr.  J.  Rusk  Dixon,  a.m.i.c.e.,  surveyor 
to  the  vestry. 

Shoreditch.- December  7th.— Wrought-iron  railings  and  gates,  for 
the  vestry. — Mr.  J.  Rush  Dixon,  a.m.i.c.e.,  surveyor  to  the  vestry. 

Lewisham. — Decera.ber  7th. — Kerbing,  tar  paving,  &c.,  works  in 
Merritt-road,  Brockley,  for  the  district  board  of  works.— The  Surveyor 
to  the  Board. 

Salford. — December  7th. — Construction  of  a  steel  girder  foot-bridge 
over  the  river  Irwell  at  Peel  Park.— The  Borough  Engineer. 

RoTHWEt-L. — December  7th, — Steam  road-roller  of  12i  or  14  tons 
weight,  for  the  urban  district  council.— Mr.  Wm,  Tuley,  surveyor  to 
the  council, 

Bhanksome. — December  7th, — New  bath-room,  Ac,  at  the  isolation 
hospital,  Ringwood-road,  for  the  urban  district  council. — Mr.  S.  J, 
Newman,  surveyor  to  the  council,  3  Tennyson-buildings,  Ashley-road, 
Branksome. 

Campbeltown  (Scotland).— December  7th.— Erection  of  a  temporary 
hospital,  for  the  corporation.— Mr.  James  FuUarton,  master  of  works, 
Campbeltown. 

Rdqbt.— December  8th.— Erection  of  a  public  urinal  in  Church-street,  , 
for  the  urban  district  council.— Mr.  D.  G.  Macdonald,  a.m.i.c.e.,  sur- 
veyor to  the  council. 

Hkktpord.— December  8th.— Laying  of  about  300  yards  of  4-in,  cast- 
iron  water  mains.— Mr.  John  Henry  Jevons,  borough  surveyor. 

Stanley.— December  8th.— Laying  of  320  yards  of  IS-in.,  160  yards 
of  lo-m.  and  80  yards  of  12-in.  stoneware  pipe  sewers  at  Shield-row,  for 
the  urban  district  council. — Mr.  Jos.  Routledge,  surveyor  to  the  council. 

Felixstowe.— December  8th.— Supply  of  about  400  tons  of  U-in.  and 
2-in.  Kentish  ragstone  and  about  400  tons  of  pit  stone,  for  tlie  urban 
district  council. — Mr.  G,  A.  Horton,  surveyor  to  the  council. 

Ham. — December  8th.— Supply  of  about  200  j^ards  of  brown  Kentish 
flints,  for  the  urban  district  council. — Mr.  W.  Harner,  surveyor  to  the 
council. 

Wellington.— December  8th.— Steam  road-roller  of  10,  12  or  14  tons 
weight,  for  the  rural  district  council.— Mr.  W.  Sydney  Price,  clerk  to 
the  council. 

Great  Yaemouth.— December  8th. — Additions  to  the  isolation 
hospital.— Mr.  J.  W.  Cockrill,  a.m.i.c.e.,  borough  surv-eyor. 


J. 


& 


Ltd., 


Telegrams ; 
"  PLACES, 
DARWEN.' 


DARWEN, 


LANGS. 


Hoddlesden  Collieries  and  Sanitary  Tube 
and  Fire-Brick  Works, 

Eccleshill   Collieries   and   Stoneware  Pipe 
and  Glazed  Brick  Works, 

SANITARY  TUBES 

STANFORD  JOINTED  PIPES  with  ordinary  or  deep  sockets  A  SPECIALITY, 

GLAZED      BRICKSy     ^vhite    or    coloured. 


from  2-in.  Diameter  to  42-in   Diameter. 


PY„  LTD. 


so    :p-a.i^k:    i^/O'vt",    lebids. 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  GOTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  <&c. 
TBIURSTO^LAND    RED    FACING    BRICKS^ 


BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wosship 
Street,  E.G. ;  i6  Charterhouae  Street,  E.G. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 
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Bkdcingtox.— December  8th.— Construction  of  about  500  vards  of 
0-in.  sewer  nt  Choppinglon  Low  Pit,  and  the  laying  of  alwut  700  lineal 
yards  of  clmGuellin?,  for  tba  urljau  diirtrict  council.— Mr.  Cmhbert 
Brown,  surveyor  to  tho  council. 

Hbmsworth.— December  8th.— Steam  road-roller  (IG  tons  wciRht),  for 
the  rural  dwtrict  council.— ilr.  T.  il,  Richardson,  aurveyor  to  the 
council. 

NorriNGKiM.— December  9tb.— Supply  of  stores  and  materials.— Mr. 
Arthur  lirowu,  city  engineer, 

Halifax.— December  9tb.— New  police  station,  court  house,  Ac,  for 
the  corporation.- Messrs.  George  liucklo3'  &  Sou,  architects,  Tower 
Chambers,  Halifax. 

Majtc  HK9TBB,— December  10th.— Roofing,  ironwork  and  columns  for 
the  construction  of  a  screening  chamber  at  tho  sewage  outfall  works, 
Davyhulmo.— The  City  Surveyor. 

Makchestek.— December  lOili.— Screening  chamber  at  the  sewage 
outfall  works  at  Davyhulme.— Tho  City  Surveyor. 

PEKI8T05K.— December  llth.— Supply  of  300  ynnli*  of  12-in.  ami  2.-100 
yards  of  U-in.  fire-clay  pipe  sewers,  and  400  yards  of  U-in.  iron  pii>e 
sewers,  for  the  urban  district  council.— Mr.  Chas.  Hodgkinson,  clerk 
to  the  council, 

Bathgate  {Scotland).- December  llth.— Krabankment  at  Sunny- 
side  dam,  for  the  i^olice  commissioners. — Messrs.  J.  &■  A.  Leslie  A  Reid, 
engineers,  72a  George-street,  Kdinburgh. 

Glasgow.— December  llth.— Various  waterworks  at  Loch  Katrine. — 
Mr.  J.  D.  Marwick,  town  clerk, 

■Waltox-cpon-Thames.— December  I3tli.— N'ew  sewerage  and  sewage 
disposal  works  for  the  districts  of  Walton  and  Hernham,  for  the  urban 
district  council.— Mr,  P.  H.  Webb,  clerk  to  the  council, 

WALTOK-cpon-TeAMEs.— December  liith.— Supply  of  cast-iron  pipes 
(size  varying  from  2  in.  to  IHin.)  and  special  castings,  Ac,  for  the  urban 
district  council.— Mr.  P.  H.  Webb,  clerk  to  the  council. 

BLACKBCKif.— December  13th.— Supply  of  2,000  tons  of  granite  setta, 
^Mr.  William  Stubbs,  bnrough  and  water  engineer, 

Lakcastrk.— December  13th.— Supply  of  about  1,650  lineal  yards  of 
15-in.  cast-iron  water  pipes  and  special  castings. — Mr.  John  Cook, 
A.M.i.c.B,,  water  en^necr  to  the  corporation. 

GciLDFORD.— Decemljer  13th.— Extension  of  the  produce  shed  at  the 
cattle  market. — Mr.  C.  G.  Mason,  bonnigh  surveyor. 

Baueing  Town. — December  Hth. — Hot-water  beating  and  cold-water 
supplies  and  fittings  in  connection  with  tlie  proiwtsed  public  baths. — 
Mr.  C.  J.  Dawson,  surveyor  to  the  urban  district  council. 

West  Ham.— December  llth.— Various  making-up  and  i>aviug  works. 
—Mr,  Lewis  Angfill,  borough  engineer. 

PoKTSMorTH. — December  14th. — Repairs  to  the  corporation  wharf 
and  quay  wall  at  Flathouse. — Mr.  Alexander  Hellard,  town  clerk. 

BAttuow-i!f-FuRNEss.— December  15th.— Erection  of  an  electric  light 
station  in  Buccleuch- street. — The  Borough  Engineer, 

Northampton. — December  15th. — Supply  of  broken  granite,  setts* 
kerb  and  flagging. — Mr.  W,  Ibbs  Brown,  borough  surveyor. 

Nbwpobt.— December  15th.— Electhclightinp  plant  for  the  temporary 
lighting  of  the  Wentwood  waterworks. — Mr.  AUwrt  A.  Newman,  town 
clerk. 

B LA ciPOOL.— December  ICth. — Works  of  sewering,  levelling,  paving, 
Ac,  in  Wiltou-parade,  Derby-road,  Eaves-road,  I'leasant-street  and 
Ribble-voad.— Mr.  J.  Wolstenholme,  borough  engineer. 


BAEaow-iN-FcRNEss.  —  Dccombef  15th.  —  Supply  and  erection  of 
boilern,  pumps,  eteam  and  water  pipes,  ironwork,  cngmec,  generators, 
switch  boanis,  accumulators,  feeder  and  disLriboting  cables,  coudmts, 
Ac. — Mr,  C.  F.  Preston,  town  clerk. 

Peiston.— December  17th.— Worksof  paving,  levelling,  flHjrging.  Ac, 
in  St.  George's-road  and  Trower-strwt.- The  Borough  Kngmctrr. 

St.  LcKE.— December  ISth.— Wood  paving  works  in  Cbiswell-stroel, 
for  the  vestry.— Mr.  G.  W.  I^restoii,  clerk  to  the  council, 

CiNTEUBcar.— December  2Dth.— Electric  IiKbting  plant.— Mr.  Ro^jert 
Hammond,  consulting  engineer  to  tho  corijonitiou,  Unnond  House, 
Great  Trinity-lane,  London,  E.C. 

Reading.- Deccml>er  21st.— Improvement  works  in  Thames-avenue 
— Mr.  John  Bowen,  a.m. i.e. e. ,  tx)ruugh  engineer  and  survej'or. 

8t,  Panckas. —December  2Sth.— Supply  and  erection  of  arc  lamps, 
posts  and  circuits;  alHO  feeding  and  distributing  maJns,  for  the  ve^try. 
—Mr.  C.  H.  F,  Barrett,  clerk  to  the  vestry. 

Glasgow.- December  asih.- Stqjply  of  2.00)  tons  of  steel  straight 
track  rails,  200  tons  of  steel  curved  rails,  and  about  120  ions  of  steel 
flsh-plates,  for  the  coriwration  tramways.- Mr.  J.  D.  Mannck,  towa 
clerk. 

MiNCHESTBH.- Dcceml>cr  28th.— Erection  of  thirty-two  two-storey 
tenement  buildings  fronting  a  new  street  between  Cornwall-Htrwft  and 
Spittal-streot,  als**  eighteen  cottages  fronting  George  Leigh-strett.— 
Mr.  Wm,  Henry  Tulbot,  Ujwu  clerk, 

MANCHESTEa.— DeccmlKjr  28th.— Erection  of  thirty-six  two-storey 
tenement  buildings  fronting  Chester-street,  Marsland-streetand  Uulme- 
street,  Hulme.— Mr.  Wm.  Henrj*  Talbot,  town  clerk, 

HoRNsBT.— January  3rd.— Works  of  sewering,  levelling,  paring,  Ac,, 
in  Pemberton-road  (2nd  bection).  and  Fclii-avenue  (1st  section),  for 
the  urban  district  council. —Mr.  K,  J.  Lovegrove,  engineer  to  the  council, 

NoKTHALLERTOir.— January  llth.— Construction  of  an  iron  Intdge 
across  the  Wiske,  for  the  rural  district  council.- Mr.  Wm.  Fowler,  clerk 
to  tho  council. 

Leicester.— January  31st. — Motor  vehicles  for  the  collection  of  house 
refuse.- Mr.  E.  George'  Mawbey,  Iwrough  engineer  and  8ur%'eyor. 


TENDERS. 


•AccEpriD. 
BRAISTRKK.— For  tho  Uying  of  about  65n  yards  o(  9-in.  and  about 
6fl  yards  of  6-in.  glazed  stoneware  pipe  sower  in  IliKhetreei,  Kelvedon, 
for  the  rural  district  council.— Mr.  S,  H.  Bright,  samyor  to  Ibe 
council,  Uich-street,  Kelvedon  :— 

J.  Jackson.  Forest  Gate     £320 

Glenny,  Colchester 2*2 

Double,  Ipswich        250 

Grounds  4  Newton,  South  Tottenham 210 

Brewer,  Plumstead  Common        IS6 

Sur\'eyor'a  cstinjatc,  £101. 


PLYMOUTH.— For  the  erection  of  the  poultry,  fruit,  vegetable  and  fiah 

market.— Mr.  J.  H.  Ellis,  town  clerk  :— 
W.  Treveim,  Plymouth* £^|,:;^0 


strery 

nLve 


GALVANIZED 


FRED'?BRABY2(C? 


IRON 


FITZROY  WORKS 

,  >352to3G4-  Euston  R? 
.  TONDQNj 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING^ 


TRADE     MARK 


FORE   STREET,   LONDON,    E.G..    and    Branches. 


&   CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52     CHANCERY     LANE,    W.C. 
Bills  Of  Quantities,  Spoolfloatlons,  Reports,  Ac,  Eleotrographed  with 

Hcninu-y  iiml  di^piitch,  tiiluil  tu  l.ulH^'nviiliy.  uiiii  'jn  inr  i-cut.  i-lii'iil-or, 
l.iilmi^rnphy  lit  mo<]erato  ratud.  Vl&na  enlaruoii,  rotluced,  Ac.  Itcnt  Btylc, 
*'  Qimiititicy"  Bux,  11  in.  xOin, x5  in.,  drop  front.  2.^.  ciich  •  Archit4.*ct« 
and  Survcyois'  Draft  Papers  —  Qunntitios,  SpoclBcatioii,  Abstract, 
Dimension,  4c.,  lOs.  6d.  per  ream.   Prictt  and  Spennum  on    ppticatton. 


THE    GROBY    GRANITE   CO., 


Near  I.KU'KtiTKH.     LIMITED. 

Supply  their  Graniio,  which  is  of  ihc  litiuli^t 

tiii'i  l)CAL  kind,  to  all  miUvay  i«tatioiis, 

^I'ltn  for  iMviiig  t4roet»i,  (-rossiufCi*^!*! 

Miicndam,  chipps  and  Rravcl  for  driven 
paths,  and  roncrotp  work. 
Kerb,  stntik'ht  and  circular. 

Pnst  nnd  T«l*'CTapb»o  AddrOM  : 


court- 

i,  f^H>t■ 


ALU  Ml  NO- 
FERRIC. 

THE   Precipitant. 

SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 
NAVVY  BARROWS 

Contractors'  Timber, 

PtiUinf  limrrtB  and  RuTiror"  tp  miw.  Enrlifh 

Timber,   I'latik  and  Scamliiitr.   Wapn   \Voo.l, 

r*iici!!L'.  ,I>ii!!.rr.  I^^■k  mil  l!.i!rii;fr  Shnd-. 

JOHN  ASHWORTH  &  CO., 

Watorfoot,   Manchoatcr. 

Estab.  IsM.  Iicpois:  Liver|>vl,  Uull.'KIoctwood. 

The  "STRATFORD" 
LABELS. 


Cheap!  Legible!!   Imperishable!!! 

Illustrated  C.ntalosuc  free, 

ROYAL      L.ABnL     FACTORY 
STRATFORD-ON-AVON. 
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BEACKWELL — For  paving,  levelling,  metalling,  channellinpr  and 
kerbiiig  works  in  connection  with  the  malting-up  of  Kirlistead-road, 
Redgate-street,  North-street  and  Wilson-street,  in  the  parish  of  Pinx- 
ton,  for  the  rural  district  council.-— Mr.  H,  Silcock,  engineer  and  sur- 
veyor to  the  council,  20  Westgate,  Mansfield  ;— 

Kirkstead-road. 

Lane  &  Son,  Skegbv,  Mansfield £524 

H.  H.  Barry.  Ratcliffe-on-Trent 624 

Joseph  Tomlinson,  Derby 481 

John  Tomlinson,  South  Normanton,  Alfreton*        354 

Redgate-street. 

H.  H.  Barry,  Ratcliffe-on-Trent 

Lane  &  Son,  Skegby,  Mansfield  .- 

Joseph  Tomlinson,  Derby  ,  .        ...        

John  Tomlinson,  South  Normanton,  Alfreton*       

North-street. 

H.  H.  Barry.  Ratcliffe-on-Trent 

Lane  &  Son,  Skegby,  Mansfield 

Joseph  Tomlinson,  Derby 

John  Tomlinson,  South  Normanton,  Alfreton*       

Wilson-street. 

H.  H.  Bany,  Ratcliffe-on-Trent 

Lane  &  Son,  Skegby,  Mansfield 

Joseph  Tomlinson,  Derby 

John  Tomlinson,  South  Normanton,  Alfreton*        


368 
308 
280 
223 


3U 
270 
256 
217 


331 
295 
267 
208 


INVERNESS.— For  extensions  at  waterworks,  for  the  town  council. — 
Mr.  James  Fraser,  engineer: — 

Pipes  and  Valves. 
Rose-street  Foundry  Company,  Inverness  - , 

Macfarlane,  Strang  &  Co.,  Glasgow 

Kerr  &  Co.,  Glasgow        

R.  Maclaren  &  Co.,  Glasgow     

D.  Y.  Stewart  &  Co.,  Glasgow 

R.  W.  Blackwell,  London 

R.  Laidlaw  &  Sons,  Glasgow* 

Cochrane,  Grove  &  Co.,  Middlesbrough 

R.  D.  Wood  &  Co.,  Philadelphia  

Glenfield  Company',  Kilmarnock         

T.  Blakeborough  &  Sons,  Brighouse 


(withdrawn) 


..(pipes  only) 

.(pipes  only) 

(valves) 

(valves) 


£4,837 
4,771 
4,706 
4,670 
4,504 
4,476 
4,377 
4,373 
4,270 
159 
131 


Construction  Contract. 

J.  Adarna  &  Co.,  Glasgow  

T.  Macdonald,  Inverness 

H.  R.  Blackburn,  Glasgow         

T.  Munro,  Wick      

R.  Fraser,  Inverness        

Chisholm  &  Co.,  Dingwall  

Rose-street  Foundry  Company,  Inverness  ... 

W.  Alexander  &  Co.,  Inverness ■    ... 

G.  Mackay  &  Son,  Stirling         

D.  Matheson  &  Co.,  Inverness 

J.  Nicol,  Hopeman...        

G.  Pirie,  Aberdeen... .       

A.  Pirie,  Insch,  Aberdeenshire*  

Tilburn  &  Wilson,  Wick 


(withdrawn) 


2,798 
2,769 
2,270 
2,153 
2,052 
1,986 
1,924 
1,898 
1,898 
1,863 
1,778 
1,777 
1,731 
1,066 


LONDON.— For  altering  the  underground  convenience  at  Ludgate- 
circus,  for  the  Commissioners  of  Sewers. — Mr.  H.  Montague  Bates, 
principal  clerk,  Guildhall,  E.C, : — 

J.  Mowlem  &  Co £3,099 

T.  Havworth  &  Sons        2,834 

Shewin  Brothers  &  Co 2,790 

G.  Barker      2,756 

Johnson  i  Co 2,876 

W.  Shurmur*  2,481 


ROMFORD.— For  the  supply  of  4,500  tons  of  pit  flints  and  about  800  tons 
of  1^-in.  granite  delivered  at  Dagenham  dock,  for  the  rural  district 
council.— Mr.  E.  G.  Bowden,  surveyor  to  the  council : — 

Per  Ton. 
Pit  Flints.  «.  d- 

L.  Sommerfeld,  London ... 6    0 

W.  Griffiths,  Kingsland 4    6 

D.  Jackson,  Barking ...  4    6 

Smeed,  Dean  i  Co.,  Sittingboume* 4    3 

Guernsey  Granite. 

J.  Mowlem  A  Co.,  Westminster         13  10 

W.  Griffiths,  Kingsland 12    9 

L.  Sommerfeld,  London* 11    0 


SOUTHBOROUGH.— For  the  erection  of  a  meter  and  governor  houSe 
at  the  new  gasworks  on  Liptraps  Park  estate,  High  Brooms,  for 
the  urban  district  council. — Mr.  P.  Hanmer,  clerk  to  the  council; — 

C.  Ford,  Harlesden,  N.W £425 

R.  O.  Jarvis,  Southborough  395 

T.  Potter,  Southborough 389 

G.  Hudson,  Southborough*  340 

T.  Barden,  Maidstone  338 

W.  Coker,  Rochester 337 


SOUTHBOROUGH.— For  the  extension  of  the  water  mains  in  High 
Broom,  for  the  urban  district  council. — Mr.  Philip  Hanmer,  clerk  to 
the  council:— 

C.  Ford,  Harlesden,  N.W £199 

A.  Jenkins,  Southwell,  Notts       160 

Biggs,  Wall  &  Co.,  Fann-street,  E.C 138 

A.  E.  Nunn,  Tenderden      133 

A.  Williams  &  Co.,  Bankside,  S.E 126 

W.  Coker,  Rochester 124 

J.  Holmes,  Clay  Cro.ss*       106 


SOUTHBOROUGH.— For  the  laying  of  gas  mains,  for  the  urban  dis 
trict  council. — Mr.  Philip  Hanmer,  clerk  to  the  council ; — 

C.Ford,  Harlesden,  N.W 

A.  E.  Nunn,  Tenterden       

T.  Hallett,  Tunbridge  Wells         

W.  Smitherman,  High  Brooms 

W,  Coker,  Rochester  

A.  Jenkins,  Southwell,  Notts       (not  completed) 

A.  Williams  &  Co.,  Bankside,  S.E 

J.  Holmes,  Clay  Cross*        

S.  Saunders,  Upper  Parkstone,  Dorset 


£670 
480 
440 
390 
360 

340 

320 
249 


BAYLISS,  JONES  &  BAYLISS' 


IRON   <^^^ 

FENCING 

HURDLES,  GATES,  8cC. 


BARB 
-'  WIRE 

TREE- 
'^-        CUABDSi        4/so  Manufacturers  of  all  klads  of  Wire 
Feaclag  Material,  Palisading,  Wheelbarrows, 
Wlae  Bias,  Garden  Seats,  Sc. 

CATALOGUES    FREE. 


GALVANISED    WIRE     NETTING,    &c. 

ALL    AT    VERY    LOW    PRICES. 


VICTORIA    WORKS, 

WOLVERHAMPTON. 

London  Offices  and  Show-Rooms— 

139  &  141  CANMON  STREET,  E.C. 

Please  mentioit  this  Journal. 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 

FOR    RAISING 

SSe-^T^-a^sre,  SX-i:i.ds'e,  "HXTsij-tj&Jt*,  Ss<s. 

As    adopted    for    the    Drainage    of    Eastbourne,    Southampton, 

Warrington,   Staines,   Ipswich,   Norwich,   Felixstowe   and   many 

other  places,  both  in  this  country  and  abroad. 

Fop    P*Mtphlota    and   Partlculara    apply    to— 

HUGHES    &    LANCASTER, 

CONTRACTOftd    POR    DRAINAQE    AND    WATKR    SUPPkV    WORKS< 


December  3,  1897.] 


AND   COUNTY   ENGINEER. 
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SOCTHBOUOU'JH.— Fur  the    bupijly  iiml  ereciion  o    a  meter  «nd 

Rovernor,  for  the  url)«n  district  iont;c-il.— Mr.  Philip  Hunmer,  clerk 
to  the  cniincil  ; — 

.T.  &  .1.  Braildock,  OMham                                                         *2S0 

W.  4  B.  Cowttu,  Limited,  London  .-■  209 

n.  i.  J.  nempslcr,  Mauchifsli-r    ...                                         2W* 

.1.  Milne  A  Son.  Limitfd.  Kdiiitioruh                                      -*<>!> 

W.  Parkinson  &  Co.,  London*      ..                                         I'J* 


STOKESLEY.— For  Rewernce  and   f-ewnge  d 

isposnl 

workB  at 

Great 

At  ton,  for  the  rural  dibtriit  couTiri!.— Mr. 

Harry 

W.  Taylor 

K.H.I., 

i..M.i.c.E.,  engineer:  — 

Parker  &  Shan>i  York 

tiM- 

H.  C'lrry  &  Son,  IlHrtlrpo-l 

l,t.in 

T.  Pearson,  Linthorpc      .. 

4.102 

F.  N.  Simpson,  Burton  Leonard 

l.im 

G.  Robson.  Whttbv-by-the-8ea  .. 

:),s»l 

J.  Carrick,  Purhnm          

3,7(17 

T.   Hunt.  Thornabv          

a.7tv 

E.  Cruddns  &  Son.  Gainbborougli* 

: 

3, til) 

MEETINGS. 

New  Free  Library  at  Oulwich.  — J.;ist  weuk,  the  Lord 
Chancellor  <p|i.neil,  in  Woodwarde-road,  Dalwich,  a  new  free 
library,  given  to  tlie  parish  of  C'amberwcU  by  Mr.  Passmore 
Kdwardtj.  The  building,  thoai^h  not  excessively  ornamental 
without,  is  light,  airy,  spacious  and  cheerful  witliin.  It  has 
cost  £5,8(X),  of  which  Jlr.  Pa.ssmoro  Kdwards  pTiys  £5,'>00, 
and  the  vestry  the  remainder.  The  site  is  a  pift  from  the 
jrovornorH  of  Dulwich  College.  Camberwell,  with  a  popnhi- 
liou  of  :i70,IJ<Xi,  has  now  a  centnil  fren  libr.iry  and  four 
branc'heH.  In  January  it  will  reinforce  these  centres  of  public 
enlightenment  by  opening  an  art  gallery  and  technical  in- 
stitutA. 

APPOINTMENTS  OPEiN. 


TIKCKMHKR. 

3.— Insti»ution  of  Civil  Knuinecrs  :  Mr.  Grote  StirhiiR  on  "  Permanent 
Way;  its  Construciicn  and  Re-layinff." 

6.— Society  of  Enttinocr^:  Mr.  Resinnld  E.  Middleton  on  "The  Pollu- 
tion of  Water  and  it.s  Correction." 

7. — Institution  of  Civil  Knsineers  :  Further  discussion  on  the  paper  on 
"  The  Law  of  Condensation  of  Steam,"  by  Messrs.  Hu^h  L. 
Callender  and  Jo)m  T.  Nicolson. 

NOTICES. 

ThK  SURVKVOR  A.Ml  .MuXltll'.lL  AND  CouNTV  Enginkkk 
may  be  ordered  direct^  tbroiigh  any  of  Messrs.  Smith  ^  Son^s 
book-efallK,  or  of  any  news<igenl  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accompanied  by  statnps. 

The  Prepaid  Subscription  {including  postage)  is  as  follows: 
Twelve  Six  Three 

Mouths.  Mouths.  Months. 

United  Kinpdom  15s.        ...        7s.  6d.        ...        38. 9d. 

Continent,  the  Colonies,  India, 
United  stHlcs,  *c 19s.        ...       9s.  8d.        ...       4s.  9d. 

The  Inte-mational  Kcivs  Company^  83  and  83  Diuine-street 
New  York  City;  The  Toronto  Xcws  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  been  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Thh 
SuEVEYOR.  A  thin  piiper  edition  is  printed  for  circulation 
abroad. 

EDITUBI.VL,  POBLISHINIi  AND  AUVKRTISKMENT  OKKICES  : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  FLEET-STREET, 

i.iixnov,  Kx. 


WALTON- UPON -TH.A.MK.S  URBAN  DIS- 
TRICT COUNCIL. 
APPOINTMEKT  OF  INSPECTOR  OF  NUIS.VNCES,  Ac. 
Notice  is  hereby  given  that  the  above-named  Council  pro- 
pose, on  the  I4th  Di'oember,  1897,  to  appoint  an  Inspector  of 
Nuisances  for  the  W.Tlton-iipon-Thamos  Urban  District,  at  a 
salary  of  £92  per  annum.  TIim  officer  will  also  perform  the 
duties  of  Inspector  of  Hackney  Carriages  and  Petroleum  In- 
spector, at  salaries  of  £.5  and  i^'-i  p'*r  annum  respectively. 

Applicants  innst  be  com])etent  certiticated  men,  and  must 
send  in  their  anplications,  with  copies  only  of  teetimoninls, 
on  or  before  the  13lh  instant,  in  ouvelopea  marked  '  In. 
spector,"  to  the  undersigned. 

PERCY  U.  WEBB, 

Clerk  to  the  Council. 
Walton-npon-Tliames. 

Ist  December,  1*^97. 

G"~IVIL. SERVICE  COAnUSSrON.— Fonh.ioming 
E.xatiiliiution. — ^Scoond-chiss  .Assistant  Surveyor,  in  the 
Offices  of  II  M. Works  (twenty-three  to  thirty),  2l6t  December. 
Technical  tntining  and  qualifications  necessary.  The  dale 
specified  is  the  latest  at  whieh  tipplioations  can  be  received. 
They  must  be  made  on  forms  to  be  obtained,  with  particulars, 
from  the  Secretary,  Civil   Service  Commission,  London,  S.  W. 

WANTED. — Tenijxjrary  A.ssistantaml  Di-aug'hts- 
maii,  for  about  two  months.  Salary,  3Us.  per  week. 
Preference  to  those  holding  Municipal  and  County  Kngineer's 
cert 'fieiite  and  who  haveu  knowlcd(,'e  of  sewage  disposal  works. 
.-Vpplications,  ^vith  copies  of  three  recent  testimonials,  to  be 
sent  to  lue  before  December  II,  ISltT. — Chas.  J.  Jknki.n, 
Assoc.M.ix.sT.c.i;..  Town  Surveyor.  ^VilIellhalI. 


HATWARD'S  PATENT  "SEMI-PRISM"  PAVEMENT  LIGHTS. 

For  Lighting  Basements,  Cellars,  and  Underground  .Apartments. 
UnlTersally  acknowledged  to  be  the  BEST. 


HAYWARD'S  PATENT  SAFETY 
COAL  PLATES. 

SEL1--LOCK1.nl;  .and  .■^ELF-F.i.STENING. 

Used  by  all  Local  Boards  and  Vc^tijes. 

Solid  Iron,  Ventilation  or  lUnminiitiDi;. 


Cross  Section  through  Hay  ward's  No.  2b  "Semi-Prism"  Pavement  Light, 

IRON  STABLE  FITTINGS. 


rx 


1-  in  ,  1 1  in,,  V'  -.n  ,  1?  -.n.  D-imct-r 
IRON     STAIRCl  SESi  ForFireprooaogGmldings. 


^■(■^^.',^^ii:y/j''  lilt  M  1 1  u\  \\  \V\S^ 


■r-f 


to    MEDALS    AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  WORK  OF  EVERY  DESCRIPTION  ON  SHORTE.ST  NOTICE. 
Catalogues  and  Eatimntcs  on  receipt  of  Particulars,  to 

Hayward  Brothers  &  Eckstein, 


ENGINEERS    AND    IRONFOUNDERS, 

187  to  193  UnOI  STREET,  BOROUGH,  L0O0]\\  S.E 


LINITKD. 
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THE    SURVEYOR   AND   TiIUNICIPAL 


[December  3,  1897. 


A     COUNTY  SURVEYOR,  ivho  has  the  direct 
-^^^     chai'ge  of  over  500  miles  of  main  roads  and  over  450 
connty   bridges,   has   a    vacancy  for   a   well-educated   joutli 
as  an  Articled  Pupil. —  For  forms   and   particulars,  address 
"Articled  Pupil,"  office  of  The  Surveyor. 

A  SSISTANT     CIVIL      ENGINEERS.— Forth- 

-^-^     coming  Examination. — Assistant  Civil    Engineer  (2nd 

The  Council  reserve  to  themselves  the  right  to  decline  all, 
or  any,  or  any  portion  of,  the  tenders  so  sent  in. 
(By  order  of  the  Council) 

F.  D.  ASKET, 
Clerk  to  the  District  Council. 

Offices  :  Southwood-lane,  Highgate,  N. 
1st  December,  1897. 

gi-ade)  in  H.M.  Naval  Establishments  (23-30)  21st  December. 
Technical   training   and  qualifications    necessary.     The  date 
specified  is  the  latest  at  which  apjilications  can   be  received. 
They  must  be  made  on  forms  to   be  obtained  with  particulars 
from  the  Secretarv,  Civil  Service  Commission,  London,   S.W. 

pITY  OF  MANCHESTER. 

^^     The  Sanitary  Committee  invite  tenders  for  the  erection 
and  completion  of  thirty-two  two-storey  Tenement  Buildings, 
fronting  a  new  street   between  Cornwall-street  and  Spittal- 
street,  and  eighteen  cottages,  fronting  George  Leigh-street. 

Copies  of  drawings,  bills  of  quantities  and  forms  of  tender 
may  be  obtained  on  application  to  the  City  Surveyor,  Town 
Hall,  Manchester,  on   pavment  of  £5  53.,  which  sum  will  be 

\\/  AJNTEl),  for  two  or  three  months,  one  or  two 
'  »        Draughtsmen,  good  at   building   construction. — Ad- 
dress "  B,"  Offices  of  The  Sueteyob. 

refunded  on  receipt  of  the  drawings  and  other  documents  with 
a  bond-fide  tender.     Sealed   tenders,  enclosed  in  the   official 
envelope,  and  addressed  to  the  chairman  of  the  Sanitary  Com- 
mittee, will  be  received  at  the  City  Surveyor's  office  not  later 
than  9  a.m.  on  Tuesday,  the  2Sth  instant. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

WM.   HENRY  TALBOT, 

Town  Clerk. 
Town  Hall,  Manchester. 
December  2,  1897. 

TENDERS   WANTED. 

TTORNSEY    URBAN    DISTRICT    COUNCIL. 

J-L      TO  ROAD  AND  SEWER  CONTRACTORS. 

The   Hornsey   Urban  District  Council  are  prepared  to  re- 
ceive  tenders  for   Sewering,    Levelling,   Paving,    JletaUing. 
Channelling  and  making  good  the  following  portions  of  roads, 
all  situate  within  the  district  of  Hornsey — vi:., — 

1,  Pemberton-road  (2nd  section),  and 

2,  Felix-avenue  (Ist  section). 

Plans  and  speci6cations  may  be  seen,  and  forms  of  tender 
and    all    information    obtained,    on   application   to    Mr.  E.  J. 
Lovegrove,  i.e.,  Engineer  to  the  Council,  at  the  offices  men- 
tioned below,  on   any  morning  between  the  hours  of  10  and 
12  o'clock,  on  a  sum  of  £2  being  deposited  with  the  Clerk  to 
the  Council,  which  sum  will  be  retained  by  the  Council  and 
deemed  to  be  forfeited  if  a  lonA-fide  tender  is  not  made  by 
the  depositor. 

If  a  tender  is  made  which  is  not  accepted   the  sum  de- 
posited  will  be  returned,  and  if  a  tender  is  accepted  such 
sum  will   be  retained  by  the  Council  until  the  contract  has 
been  executed  by  the  depositor,  and  will  be  forfeited  in  the 
event  of  his,  or  his  sureties,  failing  or  neglecting  to  execute 
such  contract  or  the  bond  accompan^'ing  same  within  seven 
days  after  he  or  they  respectively  shall  have  been  requested 
to  execute  the  same. 

No  tender  will  be  considerd  except  on  the  prescribed  form. 

Sealed   and  endorsed  tenders  are   to  be  deposited  in  the 
tender-box  in  my  department  not  later  than  4  o'clock  p.m.  on 
Jlonday,  the  3rd  day  of  Januarv  nc^t. 

pITY  OP  MANCHESTER. 

^-^     Tlie  Sanitary  Committee  invite  tenders  for  the  erection 
and  completion  of  thirty-six  two-storey  Tenement  Buildings, 
fronting   Chester-street,  Marsland-street  and    Hulme-street, 
Hnlme. 

Copies  of  drawings,  bills  of  quantities  and  forms  of  tender 
may  be  obtained  on  application  to  the  City  Surveyor,  Town 
Hall,  Manchester,  on  payment  of  £5  5s.,  which  sum  will  be 
refunded   on  receipt  of  the   di-awings  and   other  documents 
with  a  i;ond-_/irfe  tender. 

Sealed  tenders,  enclosed  in   the  official  envelope,  and  ad- 
dressed to  the  chairman  of  the  Sanitary  Committee,  will  be 
received  at  the  City  Surveyor's  office  not  later  tlian  9  a.m.  on 
Tuesday,  the  28th  "inst. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

WM.  HENRY  TALBOT, 

Town  Clerk. 

Town  Hall,  Manchester. 
December  2,  1897. 

W  EXPANDED  METAL 


Meshes  from  |th  In    to  6-ln.  wide.     Strands  from  24  8.W.G. 
to  I'jth  In.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  numoer   of 

important  Buildings,  both  Publicami  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  %vith  Expanded 

Metal  Lathiug.     Fireproof,  vt-rmia-proof,  and  practically  sound-proof. 

FOR  riREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  moaldings.  encasing  columnB' 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  Report 
hereinafter  refc   red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  appUed  to  Ex- 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS.  WINDOW  GUARDS,  as  suppHed  tc 

the  Eoyal  Parks,  leading  Railway  Companies  aud  landed  Estates  throughout  the  Kingdom, 

ORNAMENTAL.       STRONG^       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL —These  are  hinumerable.    It 

can  be  used  wherever  lattice-work  is  required,  from  a  letter-rack  to  a  lift-shaft,  for  garden 
bordering  and  archways.  Is  highly  ornauien  al  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  raachinerj-,  it  is  considerably  cheaper,  strength  for  t^ngtb 
than  any  other  description  of  metal  lattice-work. 

BRASS.  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  effect  is\ery  pleasing,  and  here  again  the  absence  of  joints  gives  great  durabiity  H  iha 
metal,  and  the  rapidity  of  manufacture  allows  of  very  low  prices. 


CATALOGUES  AND  PRICE  LISTS  can  be  obtanipd  on  application 
Also  copy  of  a  HEPOUT  l.yan  EMINENT  FIllM  of  ENGINEEliSon  the  >ise  of  EXPANDED 
METAL  IN  CONCHETB/ 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

39    UPl-ER    THAMES  STREET,   LONDON,  B.C. 

Telegraphic  Address,  "  Distend   Lundou  '  Works— WEST  HARTLEPOOL.  Telephone  No.  la**" 


Decembkr  3,  1897.] 
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GLASGOW  CORPORATION  TRAMWAYS. 
The  Corporation  of  filasRO"'  a''^   prepared  to  receive 
tenders  for  the  supply  cf  2,000  tons  of  Steol   Straight   Track 
Rails,  200  tons  of   Steol  Curve  Rails,  and  about  120  tons  of 
Steel  Fishplates. 

Specification,  with  form  of  tender  and  section,  can  be  ob- 
tained on  application  to  Jlr.  John  Young,  General  Jfannger, 
88  Renfield-sireet,  Ghisgnw. 

Tenders,  sealed  and  marked  on  tlio  cover  "  Tender  for  Tram- 
way Rails,"  lu  Ijf  hxlgud  with  the  subscriber  not  later  than 
U)  a.m.  on  2Sth  DecenibLM-,  IStlT. 

The  Corporation  do  not  bind  theni.selves  to  accept  the 
lowest  or  any  tender. 

.1.   I).  MARWICK, 

Town  Clerk. 
City  Chambers,  Glasgow. 
23rd  N'oTeniher.  1897. 

STOCKPORT  RURAL  DISTRICT   COUNCIL. 
TO  SKWKK  CONTRACTORS. 
Tenders  are  invited  for  I  lie  followin;,'  works  : — 

Township  of   Hranihall   (North  Ward) — Contract  No.  1. 
The  construction   of   about  8o-i  lineal  yards   of  21-in., 
l,iai  lineal  yards  of  IS-in.,  l.e.SO  lineal' yards  of  l.'j-in,, 
2,7()(>   lineal  yards  of  12-in.,  799  lineal  yards  of  9.in  , 
210  lineal  yards  of  U-in.  Stoneware  Pii)e  Sewers,  and 
24   lineal   yards  of    15-in.  Cast-Iron   Pipes   under  the 
London  and  North- Western  Railway. 
Township  of   Branihall   (South  Ward')— Contract   No.  2. 
The  construction   of  about   192  lineal   yards  of  18-in. 
Cast-iron   Pipes,  and   S8  lineal  yards  of  18-in.,  2,920 
lineal  yards  of  lo-in.,  1,907  lineal  yards  of  12-in.,  2,92.'i 
lineal    yards    of   9-in.,  and    150   lineal   yards  of  ti-in. 
Stoneware  Pipe  Sewers. 
The  plans,  specifications  and  conditions  of  contract  may  be 
seen    and    information  obtained  from  Jlr.  Harold  IT.  Tnrner, 
Surveyor  to  the  (,'oniicil,  al  the  Council's  olhi'es,  Union  Work- 
house, Stockpui'i,  and  a  copy  of  form  of  tender,  bills  vi'  quan- 


tities and  specification  obtained  on  payment  to  me  of  a  depofii 
of  5  guineas,  which  will  bo  rettirned  in  case  of  a  hon&-fiile 
tender  having  been  received. 

The  plans  may  bo  inspected  between  the  hours  of  10  a.m. 
and  12  noon  on  the  following  davs — November  16th,  17th, 
18th,  19th,  23rd,  24th,  2.5th,  20th. 

Tenders  ninst  bo  made  upon  ])rinted  copies  of  the  proscribed 
form,  and,  with  specification,  are  to  be  delivered  enclosed  in  a 
sealed  envelope  addressed  to  me  at  those  offices,  ami  endorsed 

"  Tender  for  Branihall  Sewerage — Contract  No. ,"  before 

10  o'clock  on  the  morning  of  Monday,  the  6th  day  of  December 
ne.ict. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
anv  tender. 

(Bv  order) 

CHARI-KS  P.  JOHNSON. 
Clerk. 

Coancil's  Offices,  Union  Workhouse,  Stockiwrt. 
8th  November,  1897. 


BOROUGH     OP     PORTSMOUTH. 
Tenders  are   invited    for  Repairing  and    .Securing   the 
Corporation  Wharf  and  l,>uay  Wall  at  I'lalhonse. 

The  plans  and  specification  may,  on  and  after  Kriday,  the 
3rd  day  of  December,  1897,  be  seen  and  a  lithographed  copy 
of  I  he  form  of  tender  an<l  bill  of  quantities  may,  on  and  after 
the  same  ilnte.  be  obtained  at  i  lie  Town  Hall  on  payment  of 
the  sum  of  £2  2s.,  which  w  ill  Ijc  returned  <»n  rciteipt  of  a  honu- 
fide  tender  with  prices  filled  in  as  required. 

The  form  of  tender  and  bill  of  quantities  are  to  be  fbm- 
pletely  filled  in,  and  sent  under  cover  to  the  undersigned  not 
later  than  11  o'clock  a.m.  on  Tuesday,  the  14th  day  of  Decem- 
ber, 1897. 

On  signing  the  contract  the  contractor  will  be  required  to 
sign  a  declaration  that  he  pays  not  less  than  the  trade  union 
rate  of  wages  and  observes  the  hours  of  labour  and  conditions 
recognised  and  in  practice  obinincl  by  the  trade  ntiionisl-;  in 
the  borough. 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL     EXHAUST. 

THt    UNLY 


VENTILATOR. 

For  BniliJinq-fl.  Drains,  &c. 


W.,^ 


Fio.  28m. 

By  Electricity,  Water,  Gas,  Steam, 

Hand  or  Horse  Power. 


I 


"ACME"  I 

(*  EXHAUST  ' 

(<       LOUVRES. 

6  For     Dciurs. 
^         Walls,  4c. 
From  98. 


Pig.  24. 


VENETIAN    WALL 

INLETS. 

From  la.  ed. 


SMOKE 


CURES. 


Telegrams:  "  Ketworth,  LiviKPOot 


Twenty-five  Years*  Experience. 


Telephone  No.  1.177 
Contractors  to  H.M.  Government  Departments,  Various  Corporations.  Rallwsiy  Crmi  r  ricf.  Sc 


Illiihtrated  I*rice  Lists  Fret*. 


"ACME" 

Chimney 
Cowl, 


^teel,  Copptr 
ftrra'Cotta, 

Readily 

swept ; 
prevents 

down* 
drnr.trJit. 


«    258.   to  36a- 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  <- 

40  by  27 „         3  - 

53  by  31 „         4:- 

Copiesinone  sheet  fiOby-if),by  arrangement. 

COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  1  6 

40  by  27 „       2e 

53  by  31 „       3G 

J.  HALDEN  &  CO., 

B  ALBERT  SQUARE,  MANCHESTER. 


.^^   ^   '''%. 


Subscribed  Capital  •  £2,127,500. 

„    ,.,r      /«  DALE  STREET,  LIVERPOOL, 

acau  Office,  ^  73TO  76  XINQ  WILLIAM  STREET,  LONDOr^. 

I.ll.cnil    CominisMnn    iillowi->l     to     SURVEYORS 
BUILDERS  and  ARCHITECTS,  (or  iutroduoliou  ol 

Itiishu-HS, 


C.WoOLLiSCROFT&SoN, 


ation. 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Hcoil  Dflicc  :  4U  Queen  Viclurin  St..  L.C. 
t;lu>..  ol   all  km.ls  iMvor...l  liy  llio  I'olicies  o( 

MODERATE  RATES.     PROMPT  REPLACEMEMTt. 
SURVEYS  AND  ESTIMATES  FREE. 

Ten  ]nT  i-.'ht.  til  111.'  Ir.  Ml  ;iiii^  i.'iiirti'-il  (-vei^ 

81X  \i'Hr-  m  rUM'^  ^<  tif'-  '  "  <  'I'l'  '  'i-  .\nsc!i. 

Applicjitlons  /ttr  •ti.'cniii-.*-  Intiicd. 

Liberal    TorniB    for     BuilnoBt    Introduced 


EASTWOOD  &  CO.,  Limited. 

Hoad     Office:      IJELVKDEKE     ROAD,    LAMUKTU,     SIC  ^^ 

BRICKS.   LIME.    CEMENT 


In  any  Quantities.        For  Prices  apply  to  above  address. 
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THE    SURVEYOR    AND   MUNICIPAL 


[December  3,  1897 


The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

ALEXANDER  HBLLARD, 

Town  Clerk, 
Town  Hall,  Portsmouth. 
26t.h  Xovember,  1897. 

WELLINGTON   RURAL   DISTRICT 
COUXCIb,  COUNTY  OF  SOJIERSET. 

The  above  Council  invite  teuilers  for  the  supply  of  a  Steam 
Roller  of  10,  12  or  14  tons  weight,  suitable  for  rolling  high- 
ways. 

Tenders  must  stale,  among  other  particulars,  the  weight  of 
the  roller,  the  width  of  the  base,  the  extreme  length,  thi' 
horse-power,  the  ilate  upon  which  the  roller  can  bo  delivered, 
the  price  for  cash,  and  a  price  for  payment  by  instalments 
spread  over  a  period  of  four  years.  A  eatisfaetory  warranty 
will  also  be  required. 

Sealed  tenders,  with  full  detailed  specitication,  to  be  for- 
warded to  me  not  later  than  10  o'clock  on  the  morning  of 
\Vednesday,  the  8th  December,  1897. 

(By  order  of  the  Council) 

\\^  SYDNEY  PRICE, 

Clerk. 
Wellington,  Somerset. 
12th  November.  1897. 

COUNTY  OP  WKST  SUSSEX. 
TENDERS   FOR  GRANITE 
"•    From  the  1st  day  of  April,  1898,  to  March  31,  1899. 
The  R(iad.s  and  Bridges  Committee  are  prepared  to  receive 
tenders  for  the  supply  of  2-in.  Broken   Granite  to  Shoreham 
Harbour  and  to  Steyning,  Midhurst,  Crawley  and   Horsham 
railway  stations ;  and  of  11-in.  Broken  Granite   to  ditto. 

Sealed  tender.'!,  endorsed  ''  Tender  for  Granite,"  together 
with  samples,  to  be  deliifered  to  the  undersigned  on  or  before 
Friday,  December  24.  1897. 

The  Committee  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

Forms  of  tender  may  be  obtained  on  application  to  the 
undersigned. 

W.  B.  PURSER, 

Connty  Surveyor. 
31  Bedford-road,  Horsham. 

22nd  November,  1897. 


riOUNTY  BOROUGH  OF  WEST  HAM. 

PRIVATE  STREET  WORKS. 


TO  CONTRACTORS. 
The    Council   hereby    invite    tenders    for    llakiug-up   and 
Paving  the  following  Streets: — 

C0NTR.\i  r    I. 
Cpton-a^'enue,  l^'urest  l.tate. 
Duris-ruad, 
Verona-road, 
King'sley-road, 

CoNTKArr   II. 
Queen's-road,  Custom  House. 
Fords  Park-road,  Canning  Town. 
Pacitic-road,  .,  ,, 

Dartmouth-road,         ..  ., 

Thome-street,  ,, 

Invirta-road,  Custom  House. 

Plans  may  Vie  seen,  specitication,  form  of  tender  and  further 
particulars  obtained,  at  the  office  of  Mr.  Lewis  Angell,  Borough 
Engineer,  Town  Hall,  Straifoi-d,  E.,  on  papiient  of  £1,  which 
will  be  returned  on  receipt  of  a  honA-Jide  tentler. 

Tenders,  endorsed  "  Tender  for  Pri\ate  Street  Works,"  to 
be  sent  to  my  office  not  later  than  4  o'clock  on  Tuesday, 
December  14,  'l897. 

The  Cotmcil  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender.  The  contractor  will  be  required  to  enter  into  a 
bond  with  two  sureties  for  the  due  performance  of  the  con- 
tract, and  no  work  will  be  ordered  itnder  the  contract  itntil 
such  bond  has  been  dttly  c^ecttted. 

The  contractor  whose  tender  is  accepted,  and  with  whom  a 
contract  is  entered  into,  will  be  required  to  pay  to  the  whole 
of  his  workmen  such  rate  of  wages,  and  observe  such  hours 
of  labour,  as  are  recognised  by  the  workmen's  trades  unions 
and  in  force  at  the  time  of  signing  the  contract.  In  the  event 
of  any  breach  of  such  agreement  the  Council  will  enforce  the 
penalty  clause  in  its  entirety. 

(By  order  of  the  Council) 

FRED.  E.  HILLEARY, 

Town  Clerk. 
Town  Hall,  West  Ham,  E. 

20th  N(.vemher,  1897. 


ShoredlitcFi,      London,      E. 


Plate    and    Sheet    Glass. 

Leaded    Lights. 

Sheet    Lead    and    Pipe. 


DEPARTMENTS. 


Plumbers*     Brass    Work. 
Oils    and    Colours. 
Paper-hangings. 


SANITARY 
GOODS. 


The  "  DONNOL"  Registered  Wash-Down  Pedestal  Closet,  with  Outlet, 
•  as  appioyed  by  the  London  County  Council. 

No.  1.— Raised  White.  I  No.  3.— Fireclay,   White    inside. 

No.  2.— White  or  Ivory.  |  No.  4.— Blue  Priiltod  on  White. 

Nil.  6, — Itrii\\-n  Pruitnrl  nn  Ivorv. 


The  "PREMIER"  Syphon  Water- Waste-Preventer,  Cast-iron  passed 

by  the  following  Water  Companies: — 

New  River.  I  Brighton.  I  Guildford 

East  London.  Folkestone.  Lambeth. 

Bournemouth.  |  Kent.  I  Margate. 

And  nmn>'  lulirrs. 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED     IN     BEST     STYLE     AND     WITH     GREAT     EXPEDITION     BY 

f«^  PARTRIDGE    &    COOPER, 

ARCHITECTS'    AND   SURVEYORS'    LrniOORAPHERS, 

191  and  192  FLEET  STREET  and  i  and  2  CHANCERY  LANE,  E.G. 

LIHERAt    DISCOUNTS.  ACOORTl'NG  Til  ARRANGEMENTS. 


GSTi^LISHED  OVER  HAT.F  A  CENTDRY. 


w 


m& 


Nineteen  medals.  Chicago  exhibition,  Highest  awards. 

Ift^IVI.      IrtZ^OOLLAlVIS      <&      CO., 


MHIiilN-AI,    INIAKKKS   OF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 

Sole  Address    110  HIGH  STREET,  near  Manchester  Squart.  LONDON,  W. 

.Spfcinl   Terms  for   hhport.  f)f  alt   /h-ao-tifors. 


Oecembeb  3,  1897.] 


AND   COUNTY   EXGINEEK. 
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COUXTZ     BOROUGH      OF      BLACKBDHN. 
TO  STONE  MERCHANTS. 
BlThe  Highway  Committco  is  prepared  to  receive  tenders  for 
the  supply  and  delivery  of  about  2,000  tons  of  Best  (iranite 
Setts. 

Forms  of  tender  and  specifications  may  be  obtained  at  the 
office  of  the   undersigned,  where  tenders  must  be  delivered 
not  later  than  12  o'clock  at  noon  on  Monday,  the  13th  day  of 
December  next. 
The  lowest  or  any  tender  will  not  necessarily  be  accepted. 
(Bv  order) 
WILLIAM  STUBBS,  as.soc.m.i.n-st.c.b., 

Boroagh  and  Water  P^ngineer. 
Municipal  Offices,  Blackburn. 

November  26,  1897. 

SITUATION    WANTED. 

ADVERTISER  seeks  sitnation  with  Land  A^ent. 
Would  give  his  services  if  opportunity  afforded  of 
learning  outdoor  work.  Three  years'  exjierience  in  London 
Building  Surveyor's  office.  Past  P. A. S.I.  last  year.  Good 
book-keeper  and  correspondent. — Suevbyor,  105  Uigh-street, 
Lewisham. 

~  ADVERTISEMENTS. 


QUANTITIES,  &c.,  LITHOGRAPHED  accu- 
rately and  with  desp.atch.  JIETCIIIM  &  SON, 
8  Princes-street,  Great  George-street,  Westminster,  S.W., 
Sun-eyors'  printers  and  stationers. 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.—Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  The  Scrvkyob. 


TELEGRAMS  : 
'Olvldltore,  London.' 


LONDON 


TELEPHONE  : 
No.  lOII  Holbom. 


DRAWING  aTd TRACING  OFFICE, 

.  98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoiiiing  Holborn  Town  Hall.) 

Manager— JOHN   B.   THORP,   Aechitect    and   SrRVETOB. 

Cheques  Crossed  The  Citv  Bank,  Ltd. 

Office  Hoars— Nine  to  Six.    Saturdays  One. 

Established    1SS3. 

For  the  PROMPT  and  KFFICIKXT  execution   of  all  work  usuaUj 

required  bv  the  PliflKKSSION.  puch  as 

WORKING  DRAWINGS,  COMPETITION  DRAWINGS, 
PERSPECTIVES,  TRACINGS,  SURVEYS,  MODELS, 
Blueprints  and   Black  Line  PHOTO-COPIES,  DIAGRAMS, 

Quantities,  Specificatiotis  LITHOGRAPHED. 
TRACING   and   PRINTING   Eooms,  HATTON   GARDEN, 

connertrd  by  Private  Telephone. 

GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powersm 

Suitable  for  all  Purposes.  Largely  Used  by  Government. 

Write  for  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

^  26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 


Send    for 

SKIDMORE's 

PRICE  LIST  of 

Fire,   Fall    and    Thief 
Proof 

IRON  and  STEEL 


Eslnblislicd   1850. 


Strong-Room  Doors, 
.vc.,  .vo. 

Great  Test  of  tlie.se 
Safes— July,  1»<J1.  and 
.Ma.v,  1887. 

Prizo  Aw.ird, 
Melbourne  Exhibition. 


T.SKIDMORE&SON 

SlntloriUliire  Hale 

Wnrks. 

WOLVERHAMPTON. 


CrVTL  SERVICE  TECHNICAL  KXAM.S.— 
Preparation,  personally  or  by  correspondence.  Resi- 
dence can  be  arranged  if  desired.  Full  particulars  on  appli- 
cation to  A.  H.  Henty,  Perchard  IIoaBe,  TOGower-streei.  W.C. 

UNICIPAL  AND  COUNTY  ENGINKER.S' 
EXAMINATION.— Mr.  Richard  Parry,  a.w.i.c.e., 
F.8.I.,  &c.,  27  Great  Georpe-street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  were  prepared  by  Mr.  Parry. 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIOXS. — Complete  courses  of  prejiaration,  in  class  or 
by  correspondence,  for  the  Professional  Associatesbip  and 
Fellowship,  in  nil  snb-divisions.  Mr.  Purr>-'s  courses  have 
been  conducted  continnonsly  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  tbe  following  prizes 
were  obtained  : — 

1895.  Institution  Priie,  Driver  Prize  and  Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  nnmber 
of  successful  candidates  were  prepared  by  Mr.  Parry.  .411 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.k.,  Ac.,  27  Great 
George-Btreet,  Westminster  (immediately  opposite  the  .S'lr- 
veyors'  Institution). 

THE  LATE  MR.  C.  J.  8HJPPEE. 

Excellent  Portraits  of  this  Past  President  of  tiie  Surveyui-s' 
Institution,  on  plate  paper.  rcprcB'niing  liiin  seated  in  his 
office.  Price  Is. — Thk  St.  Hrii'K^  I'kkss.  I.iniit.'il,  24  Hii-le- 
lane.  Fleet-street,  E.C. 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT     riil'IKS     liF     riH.\WI  MIS:.     TP.A''rN   ,-. 

rHoTO-coi'iK.s  .\M)  riioru-i.n  H' ii:R.\rH-. 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS. 

Nos.  2  &  3  Tothill  St..  Broadway.  Westminster. 

Telephone  No.  3,lti5.     Telcj-'mi^bic  Aiidrees  :  "Cart'.-  ::>.  L-ndon." 

CROGGON  &  CO.,  U 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL 


K^ti'iintei!    <tiven    for    all     kin'i:f    of 
IRON  ROOFS  AND  BUILDINGS. 


ALSO  MANUFACTURER?  OP 

GALVANIZED  CISTERNS, 
H.W.    TANKS 

16     Upper    Thj>-r><«'      Street,    LONDON,    E.G., 

0^'         .-.      ..IVERPOOL     ;»nH     GLASGOW. 

cc 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Kough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  i.nd 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Lriw 
Cases.   Lease  Plane.  Estatts  laid  out.  STHVKYS.   REroKlS. 


Roofing  Felt. — A  light  asplialtic  durable  KooliDg. 
Inodorous    Felt-  -  ^or    Lining  Damp  Walls,   Pre- 
serring  Wall  I'apir.s.  and  noadoning  Sound. 

Sarkiijfl.  or  Slaters'  Felts.— Thin  in  8L*>st*nce. 

and  pliaMc.  :*i  '^di  •  worked  under  .-.lalfs. 

Foundatioilr  Felt  or  Damp  Oourse-— To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  cnick. 

HIIR  FELTS. 

SHOE  FELTS, 
FELT  VARNIbh 


•-  implr*.  Prirr*  and 
liutruclioiu  Frrr. 


.wanlrd  17  Oold  « 

Sllxr  M,a.l». 


ANDREW  PUTTER,  M.iDufacturer.  Wolverhamptoiu 
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BOOKS  AND  PAMPHLETS  FOR  SALE. 

NEW  AND  SECOND-HAND. 


The  fiifures  between  parenthesis  denote  the  published  price. 

Public  Opinion  on  the  Intended  Interference  with  the  New  Forest.    2d. 
The  Use  and  Value  of  Sulphate  of  Ammonia  as  Manure,  by  William 

Arnold,  p.s.r.    2d. 
Some  of  the  Physical  and  Chemical  Properties  of  Lead,  by  William 

Thomson,  p.r.s.     (Id.)  2d. 
Lecture  on  Food  Supplies,  by  ,Tohn  W.  Mason,  m.b.     (6d.)  3d. 
Lecture  on  Milk,  by  Prof.  Wynter  Blyth.     (Bd.)  3d. 
Lecture  on  Infectious  Diseases  and  Disinfection,  by  Arthur  Whitelegge, 

M.D.,  B.sc.     (6d.)  3d. 
Eeport  on  Houses  Let  in  Lodgings,  1883,  by  Dr.  J.  S.  Bristowe.    2d. 
Sir  George  Trevelyan  and  London  Landlords.     (3d.)  2d. 
Public-House  Assessments,  liy  W.  Harnett  Blanch.    2d. 
Nationalisation  of  Land,  by  Lord  Bramwell.     (Id.)  2d. 
Index  to  the  Altitudes,  &c.,  of  Thirteen  Circumpolar  Stars.    2d. 
Manitoba  Official  Hand-Book.    2d. 

Some  Notes  on  the  New  Public  Health  Act  for  London,  with  an  Appen- 
dix on  London  Fog,  &c.,by  Harry  G.  Assiter,  f.s.i.     (6d.)  3d. 
Land  Transfer  under  a  System  of  Compulsory  Registration,  by  W.  J, 

Humfrys.     2d. 
Epitome  of  Church  History,  by  Rev.  W.  Simpson,  m.a.    (3s.  6d.)  Is. 
Ghardenal's  First  French  Course.     8d. 
Annual  Index  of  Seview  ofR^t^wws,  1891.     (2s.)  6d. 
First  Report  of  the  Department  of  Agriculture  of  British  Columbia, 

1891.   6d. 
Local  Government   Board  Report  on  Oyster  Culture  in  Relation  to 

Disease,  1896.     (8s.  6d.)  2s. 
The  Museum  for  October,  1851  (Education).     (2s.  6d.)  M. 
Powers  and  Duties  of  the  Commissioners  of  Sewers  of  the  City  of 

London,  1893.    8d. 
A  Ride  to  Khiva,  by  Lieut. -Colonel  Fred.  Bnrnaby.     (6d.)  3d. 
Portraits  and  Autographs,  by  W.  T.  Stead.     (Is.  6d.)  8d. 
Annual  Report  of  Allahabad  Municipality,  1893-4.     3d. 
First  Greek  Reader,  by  W.  G.  Rushbrooke.    6d. 

Elements  of  Animal  Physiology,  by  John  Angell,  ninety-two  illustra- 
tions.   8d. 
The  Dnlwich  College  Act  and  the.  Will  of  Edward  Alleyn.    2d. 
Catalogue  of  Loan  Pictures,  Corporation  of  London  Art  Gallery,  189i. 

(6d.|  3d. 
Tracks  for  the  Times.    No.  2,  p.  96.     (6d.)     3d. 
Imperial  Institute  :  Report  of  Progress  to  1892.    2d. 
The  Electric  Wiring  Question,  by  Fred.  Bathurst,  p.  35.    3d. 
Employers'  Liability :  Past  and  Prospective  Legislation,  1896,   p,  32. 

(Id.)  2d. 
Exercises  on  Latin  Syntax,  by  J.  E.  B.  Mayor,  m.a.,  p.  16.     (6d.)  2d. 
First  Lessons  in  Latin,  by  Rev.  J.  Evans,    id. 
Elementary  Latin  Exercises.    (Id.)  4d, 
Eclogo?  Latino?,  a  First  Latin  Reading  Book,  by  Rev.  P.  Frost,  m.a., 

p.  262.     4<1. 
Ontario  Land  Surveyors:  Annual  Meeting,  1895,  p.  184.    Gd. 
The  Socialist  Spectre,  by  the  Earl  of  Wemyss.     (Id.)  2d. 
Option,  &c.,  Systems  of  Gambling   in  Wheat,  Ac,  by  C.  W.  Smith, 

(Id.)  3d. 
Socialism  and  Social  Discord,  by  W.  H.  Mallock  (Id.)  2d. 
Geography  of  Yorkshire,  by  H.  T.  Sortwell.     (2d.)  2d. 
Gospel  of  St.  Matthew  (Greek-English),  by  Rev.  Dr.  Giles.    (3s.  6d.)  6d. 
Hand-Book  of  Homcoopathic  Pi-actice,  by  W.  K.  Kelly,  m.b.,  p,  184,    8d. 
Henry's  First  Latin  Book,  by  T.  K.  Arnold,  m.a,    6(1. 
jEsop's  Fables  (Latin-Enghsh) .     (2s.  ed.)  6d. 
New  Latin  Delectus,  by  H.  Young,  p.  106.    id. 
London   University:    Matriculation  Examination    Papers,    &c.,  1S18. 

(Is.)  3d. 
London  University :   Matriculation   Examination   Papers,   Ac,    1849. 

(Is.)  3d. 
Fruit  and  Gardens  for  the  People,  by  Hon.  Dudley  Campbell,    2d, 
Inductive  Latin  Course,  by  W.  B.  Smith,  m.a.,  p.  251.    8d. 
Latin  Exercises,  by  Rev.  A.  J.  Church,  m.a.     (6d.)     3d, 
Steam  Tramways  in  Italy,  by  P.  Amoretti.    4d. 
Duties  on  Coal  and  London  Coal  and  Wine  Duties,  by  T.  W.  Bunning, 

(Is.)    4d. 
Small  Holdings  Act,  1S92,  by  A.  J.  Spencer.    (2s.  6d.)    Is.  2d. 
Treatise  of  Analytic  Geometry.    Part  1.,  by  Rev.  G.  Salmon.    4d. 
Lecture  on  the  Dramatic  Art  of  Shakespeare,  by  Prof,  0.  E.  Moyse,  B,A., 

p.  34.     4d. 
Dutruc's  French  Grammar.    6s.    Is. 
Board  of  TrudnJoui-Mil,  March,  IS88.     (6d.)  3d.' 
Financial  Reform  Almanack,  1695.     (Is.)  4tl. 

Notes  of  Lectures  on  Electrical  Phenomena,  by  J.  Tyndall,  ll.d.  (Is.)  Id. 
History  of  the  Johannesburg  Waterworks  Company,  by  G.  R.  Andrews, 

c.E.  24p.    2d. 
In  the  Money  Lender's  Clutches,  by  T.  Farrow.    (Id.)    2d. 
Spon's  Architects'  and  Builders'  Price-Book,  1897,  by  W.  Young.    416p. 

Is.  6d. 
Street  Scavenging,  Ijy  W.  Weaver,  m.i.c.e.    3d. 
Stafford  Electric  Lighting.  Illnatrated.    3d. 
Sartor  Resartus,  bv  Thomas  Carlyle.     (Od.)     4d. 
.\.nnual  Report  of  MetUcal  Officer  of  L.C.C.,  1895.    (33.  6d.)     Is.  2d. 
Municipal  Engineering  Works  at  Statlord,  by  W.  Blackshaw,  a.m.i.o.e. 

4d. 
Sheffield  Report  on  Tramways,  Illustrated.     (23.).    2d. 
Notes  on  Stoneware  Pipes  and  the  Methods  of  JointingThem  (Doulton). 

6d. 
Charter,  By-Laws,  &c.,  of  Institute  of  Civil  Engineers.    2d. 
The  German  Magazine^  No.  2.     (Is.  6d.)     3d. 
Hazell's  Guide  to  the  Agricultural  Rates  Act,  1896.    (Is.)    6d. 
Aladdin!  by  R.  Keece.     (Is.)    4d. 

Some  of  the  Public  Works  of  Dover,  by  H.  B.  Stilgoe,  a.m.i.o.e.    2d. 
Story  of  the  Hamburg  Plague,  by  J.  E.  Neilly.  (Ud.)     3d. 
Hops  and  Hopping,  by  I.  B.  Marsh.    Beautifully  illustrated.    New.     A 

Seasonable  Presentation  Volume.     (78.  Od.)     Is.  3d. 
The  Bill  Posters'  Directory,  1894.     (Is.)    6d. 
History  of  England  :  lOCO-l.'lO,  by  J.  Daviea.     (2s.)    9d. 
Casseli's  Pronouncing  German  Reader.    4d. 
English  Btyii-ology,  by  J.  Russell.    3d. 
Pretensions  of  Socialism,  by  M.  Yves  Guyot.    (Id.)    2d. 
State  Control  of  Labour,  by  M.  Yves  Guyot.     (Id.)     2d. 
Attic  Primer,  by  J.  Wright,  m.a.    9d. 
Gi-iffln's  Electrical  Engineer's  Hand-Book,  by  H.  J.  Dowsing.    (83.  6d.) 

4s. 
Auctioneers'  Year-Book,  1897.     (Is.  6d.)     2s. 
Sonie  (.)bscrvations  on  Sewage  Disposal,  by  A.  J.  AUcn,    2d. 
ConBtnictioniil  Iron  and  Steel  Work,  by  F.  Chamiiin,  c.E.  (3s.  6d.)     2s. 
Solutions  of  Goodwin's  IToblenis,  by  Rev.  W.  W.  Hutt,  m.a.    28. 
City  and  South  Loudon  Railway  and  Sub-aqueous  Tunnelling,  by  J. 

H.  Greathead,  m.i.c.k.    6d. 
Power   Locomotion    on    the    Highway,    by    Rhys   Jenkins,    m.i.m.e, 

(2u.  Ud.)  Gd. 
Medical    Otlicer'a   Supplement  to  Local   Government  Board  Annual 

Report,  1895-6.     (3s.  Id.)  2s. 

Tlio  prices  named  include  postage. 
Apply  to  "  LiBUARiAN,"  c  0  Thk  Surveyok,  24  Bride-lane, 
Fleet-street,  LonrUm,  K.C. 


Will  appear  early  in  1898. 


PARTY  STRUCTURES. 

LONDON   BUILDING   ACT,  1894, 
Part    YIII. 

BY 

SYDNEY    PERKS, 

Associate  of  the  Royal  Institute   of  British  Architects ;    Pro- 
fessional Associate  of  the  Surveyors'  Institution  ; 
Author  of  ^'Dilapidations." 


Second     Edition. 


TABLE  OF  DISCHARGE 

From   CIRCULAR   SEWERS 
when  Running  Full,  in  Cubic  Feet  per  Minute. 


BY 


A     MUNICIPAL    ENGINEER. 


Beprinfed  from 

'The  Surveyor  and   Municipal  and    County  Engineee." 


Price 

"A  practical  little  work  fox*  the  side-pocket," — The  Yorkshire  Posf. 

"  For  the  municipal  and  prospecting  engineer  this  is  an  indispensable 
table." — The  Lancet, 

**  To  any  official  who  is  entrusted  with  the  design  or  superintendence 
of  sewers  the  book  is  invaluable." — The  Sanitarj/  Record, 


London : 
THE      ST.     BRIDE'S      PRESS,     Limited, 

24  Bride  Lane,  Fleet  Street,  E.G. 

St,  Bride's  Press  Publications, 

"  Clearly  printed,  concisely  written  and  convenient  in  size," 


3.     Dilapidations.  By  Sidney  Perks,  p..\.s.i.,a.r.i.b.a.  Price 
60.,  post  free. 

7.     Betterment.     By  Alfred  THoa.\s  Macer,  p.a.s.i.  Price 
Is.,  post  free. 

S.    Tlie  Hei-mite  System  of  Sanitation  of  Towns  by  Elec- 
tricity.   By  Edward  J.  Paterson,  M.iN.'ST.E.E.  Price  6d. 

12.  Housingr  of  the  Labouring;  Classes  and  Back-to-Back 

Houses.  By  H.  Percy  Boulnois,  m.ixst.c.e.,  City 
Engineer  of  Liverpool.     Price  Is.  nett;  post  free  Is.  2(3. 

13.  The  Seweragre  Engineer's  Note-Book,  being  Standard 

Notes  on  Sewer  Furniulu)  and  Sewerage  Calculations.  By 
Albert  Wollheim,  assoc.m.inst.c.e.  Price  2s.  6d.  nett, 
post  free. 

14.  Flow  of    Sewage.      By   John   Dalton,    Engineer   and 

Survoynr,  Rytou-on-Tyue.     Price  Oil.,  post  free. 

15.  Metrical  Tables  for  Engineers,  Surveyors,  Chemists, 

Merchants,  &C.  By  Frkdkiuc  Emk  Gay,  Assistant 
City  Surveyor,  Bath.     Price  2s.  nett ;  post  free  2b.  2d. 


Cremation,  \>y  Sir  Spknckr  Weils,  Haht.;  The  Smoke 
Nuisance  and  How  to  Remedy  It,  by  .\.  E.  Fletcher, 

Chief   Inspector  of   Alkali,  Ac,  Works,  Local  Govern- 
ment Board;  and  Sanitary  Law,  by  I'rof.  A.  WvNTEa 

Blytii.     The  set,  lu'ice  Ud.,  pust  Iri'e. 

Agreement  Forms  for  Temporary  Buildings.  Price  4s.  per 

quire;  or,   with   name  of    local    autlioriiy    printed  in, 
73.  6d.  per  quire. 

A  Synopsis  of  the  Work  of  an  Official  Engineer  and  Sur- 
veyor. By  11.  Percy  Boci.nuis,  m.in'st.c.k.,  City  En- 
gineer of  Liverpool.     Price  Id.,  post  free. 


24    BlUDE    LANE,   FLEET    STREET,   LONDON,   E.G. 


The  Surveyor 

Hn^  ni^unicfpal  anb  Count\>  £noinccr. 

Vol.  XII.,  No.  308.        LONDON,  DECEMBER  10,  1897.         Weekly,  Price  3d. 
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Minutes  of  Proceedings. 


un»>i!«.k4.         ^'^   stronger  example  of  the  pig- 
Moraugnt     iigadcd       obstinacy      that      Rpriii<rs 
King's  Lynn,    'ro™  sneer  perversity,  ignorance  and 
stupidity  could   bo    desired    than    is 
supplied  by  a  majority  of  the  inhabitants  of  King's 
Lynn  in  their   opposition  to  the  carrying  out  of  an 
adequate  scheme  of  water  supply.     There  has  been 
no  lack  of  advice  and  warning  from  competent  ofli- 
cials  or  from  independent  experts,  and  the  town  has 
passed   through   two    epidemics    of    typhoid   which 
only  a   polluted  water  supply  could  account  for,  but 
hitherto  all  the  efforts  of  the   town   council  to  pro- 
vide a  remedy  have   been  abortive.     Whether  the 
opposition  will    be   continued    after  the  latest  and 
most  severe  experience  remains  to  be  seen.     Special 
articles  on  the  subject  have  appeared  in  TJio  Timef 
and   Tin;  Lancet,  so  that   plenty  of   light  has   been 
thrown  upon  the  real  state  of  affairs,  and  the  respon- 
sibility lias  been  placed    upon  the  proper  shoulders. 
The  details  as  to  the  pollution  to  which  the  present 
supply   is    subjected    are    sufficiently   roHlistic.      A 
small  stream,  issuing   from  the  chalk  about  7  miles 
from   the   town,  receives   in   its  course   the   surface 
drainage  of  a  district  with  about   2,000  inhabitants, 
finishing  up  with   the  King's   Lynn  suburb  of  Gay- 
wood.     Some  springs  receive  all  the  filth  of  a  farm- 
yard.    Others  "come  out  from  beneath  the  church- 
yard of  the  village  of  Griraston,  and,    not  content 
with  that,  they  receive  every  imaginable  filth  after- 
wards, such  as  a  large   drain   from  the  rectory,  the 
overfiow  from   cesspools,  the  ooze  from   privies  and 
mnck-heaps,   and   the    combined    abominations  of  a 
classical  spot  called    Pott-row,  which  is  an  outlying 
hamlet  in  the  parish  of  Griraston.    The  buildings  in 
this  model    settlement    are    I'anged   round   a  duck 
pond,  into  which  they  drain.     Tracks  of  black  ooze 
meander  from  the  backs  of  the  cottages  into  the  pond. 
That  in  turn  drains  olT  into  a  ditch   leading  to  the 
stream,  and  just  whore  the  ditch   begins  a  tinishing 
bouquet  is  imparted    to  the  savoury  contents  of  the 
pond   by  a  large  drain   issuing  from  the  back  of  a 
slaughter-house.     Such    are  the    two   main   sources 
of  the   Ijynn   water."      Another  source    receives  in 
rainy   weather  all    the   muck    from    two   villages — 
farmyard    refuse,    road    scrapings,   the  contents    of 
house   drains,  and   cesspool   overflows.     The  stream 
is  too  short  and  small  to  allow  of  the  pollution  being 
neutralised  by  the  flow  of  the  water,  to  say  nothing 
of  the  fact  that  the  most   dangerous  pollution  takes 
place  close  to  the  town  and  the  intakes,  the  stream 
passing  small  houses  with  gardens  sloping  down  to 
tho  water.      Some   of   this   ground,  we  are   told,  is 
freely  manured  with    night  soil  and   intersected   by 
small   ditches,  so  that  in  heavy  rain  tho  impurities 
are  inevitably  washed  into  the  stream.      Yet  this  is 
tho  water  suppl}'  in  which  so  many  of  the  people  of 
King's  Lynn  maintain  the  most  bigoted  faith  coupled 
with  a  more   than    Hecitian   density  and  a  thickness 
of   hide  which    render   them    imporvions  to  ridicule 
and  reprobation.    Apparently  they  have  just  enough 
wit  to  discern  that  if  they  declare  the  water  supply 


innocent    they   must  Ond  something  else  guilty,  so 
they    ascribe   the    outbreaks  of    fever    to    defective 
drainage,  in   spite   of   the   fact   that    all    competent 
authorities  declare  that  such  an  explanation  can  be 
easily   disproved   as    utterly   inconsistent   with  tho 
incidence  of  the  cases  and  other  facts.     What  sani- 
tary defects  exist  are  thoroughly  appreciated  by  tho 
authorities,  and   in   this  connection  we   may   quote 
the  following  remark   of  The  Times  correspondent: 
"  Mr.  E.  J.  Silcock,  the  borough  surveyor,  reported 
fully  upon  them  in  1894,  and  prepared  an  extensive 
scheme  of  improvement ;  but   lie  very   wisely  con- 
sidered that  the   provision  of   a  pure  water  supply, 
which  was  also  in  hand,  was  of  greater   importance 
and  should  take  precedence  of  the  drainage  reform." 
Owing  to  an  opposition,  which  in  view  of  tho  recent 
outbreak   might  reasonably  be  described  as  literally 
murderous  and  suicidal,  the   new   scheme  of  water 
supply  has  not  yet   been  completed,  though  it  is  in 
hand,  as    we  have  already  stated   in  onr  columns. 
On  this  subject  the  writer  we  have  quoted  above 
has  the  following  interesting  remarks  ■  "  Briefly,  the 
scheme  is  to  tap   the   chalk,  not   where  the  springs 
issue  at  the   outcrop   of   the  underlying  gault,  but 
further    back  by    wells,   from    which   the    water  is 
pumped  to   a  reservoir  half  way   to  the  town,  and 
thence  delivered  by  gravity.     The  supply  is  copious 
and  pure.     In  view  of  the  present  condition   of  the 
town,  no  effort  should  be  spared  to  expedite  the  com- 
pletion of  the  work.     If  Mr.    Silcock's   advice  had 
been  taken  at  first  it  would  have  been  finished  long 
ago,  but  as  he  was  thwarted  it   is  hardly  necessary 
to  say  that  those  who  thwarted  him  blame  him  now 
for  the    results    of  their   own    folly."       This    is  .so 
familiar  an  experience  in  the  life  of  officials  that  it 
has  ceased  to  excite  surprise.     None  can  understand 
so  well  as  onr  readers   how  disappointing  and   vex- 
atious must  be  the  work  of  a  borough  enirineer  under 
such  circumstances.     Society  intervenes  to  prevent 
the   individual  doing  active  bodily   injury  either  to 
himself  or  his  neighbours,  but  there  would  seem  to 
be  plenty  of  reason  to  interfere   in  order  to  prevent 
collective  mischief  through  the  exercise  of  the  rate- 
payer's power   of  voting  upon  and  vetoing  separate 
(ichemes  adopted   by  the   local  authority.     The  ex- 
perience of  King's  fjynn  certainly  p  >ints  to  the  con- 
clusion that  the  posver  of  tho   ratop.^ycrs  should   be 
exercised  at  election  time,  and  at  election  time  only. 
The    ratepayers    of    King's   Lynn    would    pn)b!ibly 
benefit  more  from  municipal  disfiMnchiseraoiit  than 
from  tho  exercise  of  the  civic  franchise.     They  have 
presented  to  the  whole  country  a  picture  of  humili- 
ating and  hopeless  incompetence. 


In  addition  to  tho  proposals  in 
Housing  of  connection  with  Inbourors' dwo  1- 
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of  the  "Working  Classes  Act,  1890.  In  four  cases 
local  inquiries  were  directed  to  be  held  during  1896 
into  applications  for  the  confirmation  of  schemes 
under  this  Act.  One  of  these  schemps  was  that  of 
the  Leeds  Corporation,  under  Part  I.  of  the  Act, 
providinf;^  for  the  clearance  of  a  considerable  area 
which,  on  account  of  its  confined  and  insanitary  con- 
dition, was  deemed  to  be  dangerous  to  the  health  of 
the  inhabitants.  Ultimately  a  provisional  order, 
together  with  one  relating  to  a  scheme  of  the  Birk- 
enhead Corporation,  receii^ed  the  confirmation  of 
Parliament.  The  remaining  three  schemes  were 
undertaken  by  the  London  County  Council  (the 
Falcon-court  scheme,  Borough),  Mile  End  Vestry 
and  Leeds  Corporation,  and  dealt  with  areas  re- 
garded as  too  small  to  form  the  Bubject  of  pro- 
cedure under  Part  I.  of  the  Act.  At  the  end  of  the 
year  only  the  Leeds  scheme,  which  is  independent 
of  the  larger  one  mentioned  above,  had  been  con- 
firmed. In  a  paper  read  by  Mr.  G.  F.  Carter 
before  the  congress  of  the  Sanitary  Institute  at 
Leeds  he  gave  a  full  account  of  these  schemes  and 
a  full  summary  of  the  paper,  together  with  a 
report  of  the  subsequent  discussion,  was  given  in 
our  issue  of  October  8th.  In  every  scheme  thus 
sanctioned  under  the  Housing  of  the  Working 
Classes  Act  due  provision  was  made  as  to  the  uses 
to  which  the  areas  were  to  be  appropriated  when 
cleared,  and  for  the  construction  of  an  adequate 
number  of  new  dwellings  in  lieu  of  those  to  be 
pulled  down;  and  if  the  scheme  itself  did  not  em- 
body satisfactory  proposals  in  these  respects,  the 
necessary  modifications  were  made  in  the  confirm- 
ing order.  During  the  year  visits  were  also  paid 
by  inspectors  to  Dudley,  Eastbourne,  Liverpool, 
Llandudno,  Salford  and  Sheffield,  in  connection  with 
applications  for  sanction  to  borrow  money  for  the 
execution  of  approved  schemes  of  reconstruction, 
the  purchase  of  obstructive  buildings,  or  the  erec- 
tion of  dwellings  under  Part  III.  of  the  Act.  The 
erection  of  artisan  dwellings  to  provide  accommoda- 
tion for  occupiers  displaced  through  schemes  of 
public  improvement  can  be  defended  on  grounds  of 
abstract  justice,  of  expediency,  and  in  many  cases  of 
absolute  necessity,  but,  as  has  often  been  pointed 
out,  there  is  some  danger  of  exceeding  the  intention 
of  the  legislature,  which  probably  had  in  view  the 
very  poorest  class  of  labourers  and  not  the  better-paid 
artisan  class,  the  members  of  which  can  afford  to  pay 
for  accommodation  provided  by  private  enterprise. 
The  more  the  intention  of  the  legislature  is  exceeded 
the  more  socialistic  the  policy  becomes,  and  the  more 
commercial  enterprise  and  prosperity  are  likely  to 
be  checked. 


Trade  Refuse 

in 

Metropolitan 

Sewers. 


Islington  Vestry  have  had  under 
consideration  a  report  from  their 
surveyor  I'especting  some  peculiar 
emanations  from  the  sewer  venti- 
lators in  part  of  the  district.  Mr. 
Barber  noticed  smells,  which  he  desci-ibes  as  being 
such  as  might  be  produced  by  the  evaporation  of 
naphtha  and  petroleum  in  an  atmosphere  of  coal  gas  ; 
and  having  several  years  ago  traced  the  cause  of 
similar  smells,  he  had  observations  made  in  a  sewer 
into  which  the  drains  from  an  oil-gas  manufactory 
discharged,  with  the  result  that  large  quantities  of 
greasy  tarry  matter  and  hot  water  were  found  to  be 
flowing  into  the  sewer  from  the  works  referred  to. 
The  effect  of  the  hot  water  and  the  refuse  from  the 
gas  manufactory  was  to  fill  the  sewer  with  vapour 
and  gas  of  a  high  temperature,  which  passed  into  all 
the  sewers  in  the  neighbourhood  and  alarmed  the 
inhabitants,  who  imagined  that  a  serious  leakage  of 
coal  gas  from  the  mains  of  the  gas  company  had 
occurred.  But  a  more  serious  danger  was  caused  to 
the  men  at  work  in  the  sewers,  who  were  almost 
overpowered  by  the  vaponr  and  gas,  and  who  with 
some  difliculty  succeeded  in  escaping  into  the  open 
air.  It  appears  that,  although  the  danger  is  caused 
in  the  vestry's  sower,  they  have  no  power  to  prevent 
it,  and  they  have  accordingly  called  the  attention  of 


the  London  County  Council  to  the  matter,  in  the 
hope  that  the  council  will  be  able  to  deal  with  it 
under  sees.  9  and  10  of  their  General  Powers  Act, 
1894.  The  discharge  of  heated  water  into  a  sewer 
cannot  be  prohibited  so  long  as  its  temperature  does 
not  exceed  110  deg.  Fahr.,  although  water  at  that 
temperature  may  render  the  atmosphere  in  a  sewer 
very  oppressive  to  those  who  have  to  work  in  it. 
But  the  greasy  tarry  matter,  which  Mr.  Barber  finds 
is  deposited  on  the  brickwork  of  the  sewer  below 
the  point  where  it  is  discharged,  might  be  prevented 
from  flowing  into  the  sewer  by  the  council  making 
an  order  prohibiting  its  discharge  into  the  sewer. 
The  ditficulties  of  local  authorities  in  providing 
sufficient  ventilation  for  the  sewers  under  their  con- 
trol, so  as  to  prevent  nuisances  from  ordinary  sewer 
air,  are  great  enough  in  densely-populated  districts, 
but  if  they  have,  in  addition,  to  dispose  of  the  un- 
pleasant smells  caused  by  the  discharge  of  chemical, 
manufacturing  or  trade  refuse  into  the  sewers,  their 
task  will  become  altogether  impossible.  Under  the 
circumBtances  it  is  fortunate  that  the  legislature 
has  provided  means  whereby  the  discharge  of  such 
refuse  into  the  sewers  can  be  prevented,  and  there 
can  be  little  doubt  that  the  county  council  will  take 
such  action  in  the  present  case  as  will  effectually 
prevent  a  recurrence  of  the  nuisance,  from  which  a 
considerable  portion  of  the  district  of  Islington  has 
been  suffering. 


The  standing  orders  of  Parliament 
Labourers'  require  that  in  any  case  in  which  it  is 
Dwellings,  proposed  by  a  Bill  in  Parliament  to 
authorise  the  taking  in  any  urban  dis- 
trict, or  in  any  parish  or  part  of  a  parish  of  a  rural 
district,  of  ten  or  more  houses  occupied,  either 
wholly  or  partially,  by  persons  belonging  to  the 
labouring  class  as  tenants  or  lodgers  there  shall  be 
deposited  with  the  Local  Government  Board,  as  the 
central  authority  for  England  and  Wales  exclusive 
of  the  metropolis,  on  or  before  the  31st  December  a 
statement  of  the  number,  description  and  situation 
of  such  houses,  the  number  (so  far  as  it  can  be 
ascertained)  of  the  persons  residing  in  them,  and  a 
copy  of  so  much  of  the  plan  (if  any)  as  relates 
thereto.  During  the  year  ended  31st  December, 
1896,  forty  such  statements  were  deposited,  from 
which  it  afipeared  that  it  was  contemplated  during 
the  session  of  1897,  by  means  of  thirty-eight  railway 
and  other  Bills  and  two  provi.sional  orders  under 
the  Public  Health  Act,  1875,  to  obtain  powers  to 
acquire  in  England  and  Wales  exclusive  of  the 
metropolis  3,826  houses  wholly  or  partially  ocau- 
pied  by  pensons  of  the  labouring  class.  The  number 
of  persons  residing  in  such  houses  was  17,773. 
When  such  powers  are  applied  for  they  have, 
of  coarse,  to  be  supplemented  by  applications 
for  approval  of  schemes  for  providing  new  dwell- 
ings for  the  persons  of  the  labouring  class  pro- 
posed to  be  di.«placed.  It  is  a  wise  and  salutory 
policy  on  the  part  of  the  Local  Government  Board 
to  arrange  for  the  holdinsr  of  the  local  inquiries  in 
connection  with  these  applications  on  the  evening  of 
the  day  appointed,  so  that  the  occupants  of  the 
houses  in  question  may  have  an  opportunity  of  being 
present.  They  may  not  have  very  good  or  very  clear 
ideas  of  the  arrangements  best  adapted  for  their 
health  and  comfort,  but  it  is  just  as  well  to  he»r 
what  they  have  to  say.  In  order  to  insure  that  they 
have  due  intimation  of  the  inquiry,  arrangements 
are  made  for  the  si'rvice  at  each  house  of  a  printed 
notice  setting  forth  the  exact  nature  of  the  applica- 
tion made  to  the  Local  Government  Board.  During 
1896  five  such  local  inquiries  were  held,  all  with 
one  exception  relating  to  schemes  promoted  by  rail- 
way companies.  The  exception  was  Manchester,  in 
which  city  the  corporatiou  in  the  execution  of  street 
improvements  under  a  provisional  order  of  1893 
required  the  sites  of  a  number  of  labouring-class 
houses,  and  the  Local  Government  Board  accepted  a 
scheme  for  sixty  dwellings  in  their  place. 
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As  the  terms  of  re''erence  to  the 
^*'water"'"  I^indon  Water  Commission  practi- 
Commission.  cally  restrict  the  inquiry  to  purely 
administrative  points,  tlie  announce- 
ment of  the  chairman,  Lonl  LandHfl,  on  Monday, 
that  the  present  Royal  Commission  would  not  re- 
open the  questions  reported  upon  by  the  Royal  Com- 
mission presided  over  by  Loid  Balfour  of  Jinrleigh 
seems  unnecessary.  Tlie^e  ((uestions,  it  will  be  re- 
membered, referred  chiefly  to  the  sufficiency  or 
of  hervvipc  of  the  present  supply  in  rchitiou  to  bring- 
ini;  in  a  lonp-distame  supply.  On  Monday,  as  on 
the  openinpr  day,  Mr.  Cripps,  the  London  County 
Council's  Parliamentary  ajjent,  monopolised  the 
stapfe.  He  was  not  very  successful  in  his  conten- 
tions as  to  the  unexercised  competitive  powers  of 
the  water  companies.  His  evidence  reads  like  an 
attempt  to  prove  too  much,  which  is  risky  at  the  best 
of  times.  He  was  a  little  more  effective  in  de- 
scribins^  the  disadvantapes  of  a  water  supply  under 
municipal  conti-ol,  providing;  a  climax  to  his  recital 
by  quoting  some  pointed  remarks  made  by  Mr. 
Chamborlaiu  twenty  years  apo,  ns  mayor  of  Birming- 
ham, in  support  of  transfer  in  that  city.  Afr.  Cham- 
berlain now  argues,  as  do  others,  that  London  is  on 
a  totally  different  footing  from  provincial  cities,  that 
the  circamstances  are  widely  disnlmilar,  and  that  the 
same  arguments  do  not  apply.  The  remarks  quoted, 
however,  are  of  so  universal  and  emphatic  a  char- 
acter that  they  could  not  bo  said  to  apply  less  to  one 
place  than  to  another.  The  most  that  can  be  said 
is  that  in  London  the  diffii;ulties  of  transfer  are 
greater  than  elsewhere,  but  it  does  not  necessarily 
follow  that  they  are  insurmountable.  This  was  what 
Mr.  Chamberlain  said  in  1875: — 

1  consider  the  £;round3  for  transfer  more  strongly  applicable 
to  tlio  case  of  water  tliaii  of  gas.  The  case  of  water  is  a 
qaPBtion  chieliy  of  health,  wliilst  the  case  of  gas  is  a  ques- 
tion chiofly  of  profit,  and  it  seems  to  mo  absolutely  cer- 
tain that  what  Frof.  Simon  railed  "  the  power  of  life  and 
death"  should  not  be  left  in  the  hands  of  a  commercial  com- 
pany, but  should  be  entrusted  only  to  the  representatives  of 
the  people.  1  think  the  supply  of  water  should  not  be  directly 
or  indirectly  dependent  upon  tlio  profits  of  a  private  associa- 
tion. Jn  the  first  instiince,  the  obvious  duty  of  the  directors 
of  a  private  company  is  to  consider  the  interests  of  their 
shareholders,  and  this  noccssirily,  without  any  imputation  on 
their  bona  fide.i,  stamls  in  antagonism  in  principle  to  the  in- 
terests of  the  community  at  larg(^ 


It  is  not  only  in  tlie  wiring 
Free  Electric  Lamps    of    premises    that   the   small 
Penny.fn-the-Slot      consumer  of  electricity  is  about 
Meters.  meet   with  a   considerable 

relief,  for  the  develupmouts 
that  have  recently  taken  place  in  one  or  two  parts 
of  the  country  resiarding  the  supply  of  free  lamps 
and  penny-in-the-slot  meters  will  materially  help  to 
bring  a  supply  of  electricity  within  his  reach.  The 
great  success  which  has  attended  the  introduction 
of  penny-in-the-slot  gas  meters  quite  justifies  some 
similar  move  on  the  part  of  electricity  supply  author- 
ities. The  difficulty,  however,  in  supplying  a  meter 
was  much  greater  in  the  case  of  so  subtle  an  agency 
as  electricity,  and  for  some  time  inventors  have 
been  baflled  in  their  attempts  to  produce  a  satisfac- 
tory measuring  instrument.  Success,  however,  seems 
to  have  at  last  attended  the  efforts  of  electricians, 
and  there  is  verj'  shortly  to  be  placed  on  the  market 
a  penny-iu-the-slot  meter  which  is  claimed  to  be 
practical  in  every  sense  of  the  word,  ilunicipalitiea 
are  ready  to  take  up  tho.so  meters,  and  we  may  there- 
fore look  for  considerabloexpaDsion  in  electric  light, 
ing  business  during  the  next  two  or  throe  years. 
Although  it  is  somewhat  curious,  it  is,  however,  a 
fact  that  if  a  raniiici()alily  or  an  electric  supply 
authority  supplies  free  lamps  on  a  judicious  arrange- 
ment not  only  is  the  public  supply  bonofiled,  but 
the  consumers  uro  guaranteed  against  anj'  falling 
off  in  the  volume  of  their  light.  An  iucaiidosceiit 
lamp,  if  it  has  been  in  use  for  some  time,  say  for  a 
twelvemonth,  gives   generally  a  diminished    bght. 


which,  indeed,  may  fall  from  16  to  12  candle- 
power;  and  not  only  is  the  light  decreaseii,  but  the 
consumption  of  current  is  also  diminished,  and  it  ia 
obvious  that  if  the  supply  authorities  present  free 
lamps  to  the  consumers,  not  only  ia  more  liirht  pro- 
vided, but  the  consumption  of  current  is  kept  up. 
This  is  the  sum  total  of  a  free  lamp  system,  and 
there  is  nothing  objectionable  in  it  from  either  the 
consumer's  or  the  supplier's  point  of  view.  On  the 
one  hand  a  full  supply  of  light  is  ranintained,  and 
on  the  other  the  asaal  consoraption  of  current  is 
kept  up. 

•  •  • 

Not  very  long  ago  the  Armagh 
A  Borougrh  Town  Corainissioneis  distinguished 
^"s'^'larv'^^  themselves  by  luminous  discussions 
In  Ireland.  ""  sewage  disposal,  in  the  course  of 
which  they  manifested  a  lordly 
superiority  to  the  opinions  and  knowledge  of  mere 
experts.  Now  they  are  advertising  for  a  town  sur- 
veyor, and  if  the  salary  offered  is  their  estimate  of 
such  anofhcial's  services  there  is  something  seriously 
wrong.  Applicants  are  to  send  certificates  of  qualifi- 
cation for  the  office,  whatever  that  may  moan.  The 
duties  include  "supervision  of  the  streets,  fo')t- 
paths,  new  buildings,  new  streets,  waterworks,  the 
orders  of  the  Local  Government  Board  and  the 
Armagh  Town  Commissioners  and  Urbtn  SanitJiry 
Authonty."  There  is  a  beautiful  but  bewildering 
expansiveness  about  all  this,  especially  in  connection 
with  supervising  "the  orders  of  the  Local  Govern- 
ment Board  and  the  Armagh  Town  Commissioners 
and  Urban  Sanitary  Authority."  To  supervise  the 
orders  of  the  Local  Government  Board  is,  no  doabt, 
bad  enough  at  times,  but  supervising  the  orders  of 
the  other  bodies  mentioned  would  probably  be  a 
much  greater  strain,  especially  when  it  has  to  be 
done  for  £50  a  year.  As  a  correspondent,  who 
signs  his  letter  "  Gratis,"  points  out,  this  remunera- 
tion is  at  the  rale  of  2s.  9d.  a  day.  The  surveyor  is 
not  expected  to  devote  his  whole  time  to  the  dis- 
charge of  his  duties,  but  they  cannot  be  done  by- 
deputy,  and  he  must  reside  in  the  town.  This 
should  limit  the  competition  considerably,  for  wo 
should  be  surprised  if  any  outsider  will  be  found 
anxious  to  take  up  his  residence  in  Armagh  on  the 
conditions  named. 


A  coiTespondent  of  The  Tinier  is 
The  Thames  ^^^.^  gangnine  that  the  Thames  may- 
Salmon  River.  n«ce  more  become  a  salmon  river. 
Daring  the  last  few  years  there  have 
been  many  reports  of  the  reappearance  of  fish  in  the 
lower  waters.  Then  why  not  salmon,  if  the  river 
was  formerly  haunted  by  that  tasty  member  of  the 
"  finny  tribe  "  ?  We  admit  the  strength  of  the  arga- 
ment  that  if  the  Liffey  can  still  remain  a  salmon 
river  the  Thames  might  do  so  also.  But  it  is  not 
with  the  piscatorial  question  that  wo  are  chiefly  con- 
cerned so  much  as  with  the  fact  that  an  undoubted 
improvement  has  been  effected  in  the  condition  of 
the  river,  though  it  has  still  to  be  proved  that  it  is 
tit  to  allow  the  passage  of  salmon  to  and  from  the 
sea.  There  is  so  much  heated  discussion  over  thing.s 
the  London  County  Council  are  told  they  ought  not 
to  do,  that  what  they  actually  do  is  apt  to  be  lost 
sight  of.  The  correspondent  referred  to  pays  au 
emphatic  compliment  to  the  council  and  their  olliciala 
for  the  great  work  done  in  purifying  the  river  and 
in  dealing  with  the  sewage  at  Barking  and  Ci-o.ss- 
ness.  He  thinks  that,  owing  to  the  removal  of  the 
sludge,  the  purilicatiou  of  the  eflluent,  and  the  great 
volume  of  the  river  at  that  point,  there  is  no  harm 
to  tish  life  at  the  outfalls.  The  greatest  danger  to 
fish  passing  up  and  down  would  be  due,  he  considers, 
to  pollution  from  manufactories,  gasworks,  in-  ,  below 
London,  and  from  tlio  storm  water  from  tlio  streets 
of  the  city.  But  he  is  optimistic  enough  to  think 
that  not  oven  these  diflioulties  would  he  fatal.  We 
hope  he  will  live  to  see  his  anticipations  realised. 


664 


THE    SURVEYOR  AND   MUNICIPAL 


[December  10,1897. 


Society  of  Engineers. 

WATER    POLLUTION    AND    ITS    REMEDY.— I. 


At  a.  meeting  of  the  Society  of  Engineers,  on  Monday,  Mr. 
R.  B.  Middleton,  M.I.C.E.,  read  an  interesting  paper  on  this 
subject  of  the  honr,  and  a  number  of  weU-kno«Ti  authorities 
on  the  question  took  part  in  the  subsequent  discussion.  We 
give  the  chief  portions  of  the  paper  as  follows  ; — 

THE  POLLUTION  OF  WATER  SUPPLY  AND  ITS 

CORRECTION. 
The  recent  epidemics  of  typhoid  fever  at  Maidstone  and 
King's  Lynn,  which  have  spread  ruin  and  desolation  through 
these  towns,  have  forced  upon  our  notice  in  an  exceedingly 
unpleasant  but  most  practical  manner  the  fact  that,  while 
water  is  one  of  the  primary  necessities  of  existence,  it  may 
become,  unless  carefully  safeguarded,  a  subtle  poison,  carry- 
ing with  it  disease  aud  death.  Prom  time  immemorial  run- 
ning water  has  been  used  for  two  separate  and  antagonistic 
purposes — namely,  as  a  source  of  water  sujiply  and  as  a  re- 
ceptacle for  refuse;  and  so  persistently  have  people  put  the 
cart  before  the  horse,  that,  even  in  very  recent  years,  it  has  been 
authoritatively  stated  tliat  the  first  use  of  running  water  is 
to  receive  refuse. 

MAIDSTONE,  king's  LYNN  AND  LONDON. 

It  is  necessary  under  these  circumstances  to  lay  gi'eat 
stress  on  what  might  otherwise  be  considered  a  truism — 
namely,  that  water  is  provided  in  the  first  place  for  dietetic 
and  cleansing  pm-poses,  and  that  the  removal  of  refuse  must 
be  subordinated  to  this  first  and  most  important  requirement. 
As  the  water  supply  of  Maidstone  is,  it  is  understood,  to  be 
subjected  to  a  searching  inquiry,  it  does  not  become  us,  at 
this  stage,  to  prejudge  the  issue  in  any  way ;  but  there  does 
not  seem  to  be  any  doubt  that  iu  some  manner  or  another  a 
portion  of  the  water  supply  became  contaminated  with  the 
germs  of  typhoid  fever,  and  that  a  most  fearful  and  fatal 
epidemic  has  resulted,  the  notified  cases  of  the  disease  having 
numbered  some  1,770  oat  of  a  population  of  .32,145,  or  5  5 
per  cent.,  while  the  deaths  have  numbered  lyiJ,  6  72  percent, 
of  the  reported  cases.  No  doubt  many  of  the  cases  are  not 
directly  attributable  to  the  use  of  polluted  water,  but,  though 
they  have  resulted  from  secondary  infection,  the  disease  would 
not  have  been  contracted  if  the  water  supply  had  been  pure. 
At  King's  Lynn  the  number  of  cases  recorded  is  297  out  of  a 
population  of  18,360,  and  the  deaths  numbered  18,  or  1'62 
per  cent,  and  3'4  per  cent,  respectively.  It  was  assumed  that 
the  spring  or  springs  from  which  a  portion  of  the  Maidstone 
supply  was  drawn  had  been  polluted  by  hop-pickers  suffer- 
ing from  typhoid  fever,  but  doubts  are  now  thrown  on  this 
e.xplanation,  owing  to  the  absence  of  any  evidence  that  any 
hop-pickera  were  suifering  from  the  disease.  It  has  been 
suggested  that  the  health  of  the  population  living  in  the  town 
had  been  reduced  by  the  presence  of  sewer  gas  in  large  quan- 
tities, and  that  the  water  may  have  become  contaminated  by 
leakage  from  a  sewer.  However  this  may  be,  the  fact  re- 
mains there  has  been  a  fearful  and  preventible  loss  of  life 
and  widespread  distress,  the  end  of  which  is  not  yet. 

Statistics  prove  iu  the  clearest  manner  that  the  first  element 
of  aggregated  health  is  to  be  found  in  a  pure  and  sufficient 
water  supply,  and  we  may  congratulate  ourselves  that  the 
Royal  Commission  of  1892-3,  after  an  exhaustive  inquiry, 
stated  most  emphatically  that  the  water  supplied  to  us  is 
above  suspicion,  and  ihe  very  low  death  rate  of  our  vast 
metropolis  fully  confirms  this  statement.  Notwithstanding 
the  fact  thaU  the  jjurity  of  its  water  supply  has  a  greater  in- 
fluence on  the  health  of  a  town  than  the  efliciency  of  its 
drainage  system,  the  legislature  has  insisted  much  more 
strongly  on  the  necessity  for  the  removal  of  refuse  than  on 
pure  water,  as  is  very  clearly  shown  by  the  very  tentative 
wording  of  the  Rivers  Pollution  Act,  1876,  which  is  so  elastic 
that  it  has  been  next  to  impossible  to  enforce  the  puri6cation 
of  sewage  matter  in  an  elilcient  manner  unless  the  authori- 
ties themselves  were  anxious  to  deal  with  it.  The  discharge 
of  sewage  matter  from  house  drains  and  sewers  cannot  be 
carried  ont  iu  a  proper  manner  unless  water  is  provided  for 
the  carriage  and  propulsion  of  the  sewage;  yet  many  places 
liave  received  an  elaborate  system  of  sewers  long  before  any 
system  of  water  supply  was  instituted.  Those  who  remember 
the  state  of  the  Thames  opposite  the  Houses  of  Parliament 
in  the  fifties,  and  the  vde  smell  which  euianated  therefrom, 
may  conclude  that  the  legislature  was  led  by  its  collective 
nose,  and  that  we  may  thank  that  evil-smelling  river  for  pro- 
viding na  in  many  cases  with  sewers  before  we  had  water 
wherewith  to  flush  them. 

liEEP  WELL    WATER. 

When  speaking  of  pure  water  it  must  be  remembered  that 
no  water  in  nature  is  chemically  pure ;  rain  in  passing 
through  the  atmosphere  collects  impurities,  wliioh  may  or 
may  not  be  injurious  to  health.  Wiien  it  reaches  the  ground 
or  buildings  it  picks  up  other  impurities,  such  as  soot,  road 
detritus,  and  the  micro.scopic  life  which  pel  vadcs  both  the 
atmoa]ihera  and  everything  wo  eat,  drink  or  handle  — our- 
selves included  ;  and  so  great  may  be  the  inijiurity  of  the 
surface  on  which  the  rain  falls,  tlinl  the  washings  I'lf  a  busy 
street  are  probably  more  highly  polluted  than  the  contents  of 
a  house  drain.      Water  which  has  [laased  over  or  through  soil 


covered  with  vegetation  contains  some  remnants  of  the  vege- 
table matter  it  has  touched,  along  with  a  new  assortment  of 
micro-organisms;  that  which  has  passed  over  or  through  beds 
of  rock  carries  with  it  some  portion  of  the  mineral  substance. 
On  all  sides  we  find  change  of  condition  ;  some  impurities — 
and  anything  added  to  pure,  distilled  and  sterilised  water 
must  be  considered  as  an  impurity,  whether  it  be  injurious  or 
no — are  removed,  others  added  ;  thus  the  water  which  has 
percolated  through  cleaTu  soil,  and  has  reached  the  under- 
ground reseiwoir  which  exists  at  a  greater  or  less  depth  below 
the  surface  in  most  if  not  all  parts  of  the  earth,  is  generally 
_found  to  have  parted  with  nearly  all  but  its  mineral  impuri- 
ties. Deep  well  water  contains  a  few  micro-organisms,  but 
is  frequently  hard — that  is  to  say,  it  is  impregnated  with 
lime,  magnesia,  or  other  substance  collected  on  its  way  to  the 
underground  basin  and  thence  to  the  sea, 

Tlie  most  natural  conclusion  to  be  arrived  at  from  these 
remarks  is  that  if  piu'e  water  is  to  be  provided  it  must  be 
obtained  from  deep  wells  or  from  uninhabited  or  sparsely 
inhabited  districts ;  those  are  not,  however,  the  conclusions 
which  a  full  examination  of  the  subject  will  confirm.  Nature 
is  always  steadily  and  persistently  endeavouring  to  undo  the 
evil  which  man  effects,  and,  given  a  fair  opportunity  and 
and  reasonable  time,  she  will  bring  back  the  most  polluted 
water  to  a  healthful  purity.  It  is  a  m.an's  duty  to  assist  her 
in  her  efforts,  not  to  combat  them.  Deep  well  water  is  geuer- 
allyifree  from  micro-organisms — that  is  to  say,  it  contains  but 
few.  If  it  were  possible  to  deliver  water  to  the  consumer  in 
this  condition,  ho  could  not  ask  for  anything  better  ;  but  just 
because  it  contains  but  few  organisms  it  is  exceedingly  re- 
ceptive of  pollution.  The  bacilli  ordinarily  present  in  water 
are  not  injurious  to  health;  may  we  not  go  further  and  say 
that  their  presence  implies  that  they  are  beneficial  ?  More- 
over, if  pathogenic  germs  be  introduced  into  water  in  which 
they,  the  ordinary  organisms,  exist,  they  are  believed  to  rise 
in  anna  to  destioy  the  intruders;  but  if  they  are  in  the 
minority,  as  they  probably  would  be  in  deep  well  water,  it  is 
they  who  are  destroyed  and  the  pathogenic  germs  who  in- 
crease and  multiply. 

The  chance  of  a  number  of  pathogenic  bacteria  sufficient 
to  cause  disease  in  a  receptive  individual  being  introduced 
into  the  body  must  be  to  a  large  extent  relative  to  the 
volume ;  thus,  if  a  pint  of  water  contains  a  million  germs, 
and  the  whole  pint  bo  imbibed  by  one  person,  the  chance  of 
his  feeling  the  effects  of  his  dose  of  bacilli  depends  on  his  re- 
ceptivity;  but  if  the  same  number  of  organisms  are  distri- 
buted over  100,000,0(X)  gallons,  the  diffusion  is  great,  and  the 
danger  of  any  one  person  drinking  asufficientdose  of  the  poLaon 
to  produce  disease  is  not  great.  Deep  wella  seldom  yield  more 
than  3,000,000  gallons  a  day  each,  and  gener.ally  considerably 
less,  therefore  if  the  water  containing  few  organisms  become* 
polluted  its  pollution  is  a  serious  matter.  In  the  same 
manner,  though  not  in  the  same  degree,  the  incidental  or 
casual  pollution  of  a  small  stream  is  far  more  dangerous  than 
in  the  case  of  a  large  river  ;  the  dilution  in  the  latter  case  is 
much  greater,  there  are  fewer  pathogenic  organisms  in  the 
pint,  and  there  are  always  a  superabundance  of  the  bacilli 
who  war  with  the  dangerous  ones,  to  put  the  latter  in  a 
minority. 

In  the  case  of  the  casual  pollution  of  a  deep  well,  all  the 
incoming  water  is  pure,  Init  contains  few  organisms  to  destroy 
the  vitality  of  those  which  are  dangerous  to  health.  In  a  river 
the  incoming  water  may  or  m.ay  not  be  pure,  but  there  are 
other  forces  all  tending  towards  purification — namely,  sedi- 
mentation, vegetation,  oxidisation  and  light,  and  the  }iower 
of  these  must  depend  on  the  extent  of  the  pollution,  which 
may  become  so  great  as  to  destroy  and  nullify  the  forces  tending 
to  purification.  Where  water  is  collected  from  uninhabited 
districts  it  is  frequently  found  that  another  form  of  pollution 
is  present,  and  that  a  largo  quantity  of  vegetable  matter,  often 
of  a  peaty  character,  ia  delivered  to  the  consumer,  producing 
diarrhcea  in  those  who  arc  unaccustomed  to  its  use,  aud  render- 
ing the  water  nn|ial.atablo.  Some  qualities  of  soft  water 
affect  lead  pipes  and  produce  lead  jioisoning  where  snch 
pipes  are  employed  for  distribution,  and  to  prevent  this  effect 
iron  pipes  or  pipes  coated  with  tin  must  be  used. 

It  is  true  that  most  people  prefer  soft  water  for  wasliing, 
although  it  is  doubtful  if  its  cleansing  powers  arc  so  great  as 
with  a  harder  water;  soft  water  is  generally  to  be  preferred 
for  steam  and  manufacturing  purposes  ;  but,  after  all,  tho  first 
consideration  is  health  ;  and  although  the  quantity  of  water 
which  is  drunk  may  form  but  an  infinitesimal  jiart  of  the 
whole,  it  ia  this  consideration,  and  this  only,  winch  should 
govern  tho  selection  of  the  supiily.  Those  who  use  soft  water 
habitually  do  not  suffer  from  its  use,  but  the  same  thing  may 
bo  said  about  many  people  who  live  under  insanitary  condi- 
tions ;  they  do  not  suffer,  but  trho  same  conditions  are  fatal 
to  a  stningor,  and  it  is  undesirablo  to  change  conditions  which 
have  ]U'oved  to  be  satisfactory  for  others  which  the  experiouce 
of  other  cities  has  certainly  not  proved  to  be  better. 

POLT.l'TION    BY    SEWAGE. 

The  great  polluting  element  is  man,  whether  considered  as 
an  individual,  or  as  an  aggregation  of    individuals,  or  as  a 
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manafactarcr.  It  is  quite  impossible  to  deal  with  specific 
forms  of  pollution  iu  the  scope  ef  a  jjapui-  like  this ;  it  is 
necessary  to  coBSider  them  voiy  generally.  The  Bowage  of 
isolated  houses  is  seldom  very  dangerous,  the  products  are 
generally  largely  desiccated  or  otherwise  destroyed  before 
they  lind  tlieir  way  into  lliu  river;  villages  are  more  dangerous, 
all  the  more  because  they  are  seldom  adequately  dealt  with. 
Towns,  though  the  greatest  oirendcrs,  generally  make  some 
ePforts,  more  or  less  adequate,  lo  deal  with  their  sewage 
before  they  discharge  the  elUueiit  into  the  river,  but  that 
sewage  disi)OSal  receives  the  attention  which  should  bo  given 
to  it  cannot  lie  affirmed. 

Many  towns  are  so  situated  that  the  acquisition  of  land 
suitable  to  bo  laid  out  in  a  system  of  broad  irrigation  is  diffi- 
cult or  impossible.  Wliero  resort  is  had  to  intermittent  fd- 
tration  the  ground  must  be  thoroughly  adapted  for  its  pur- 
pose, and  in  either  case  provision  should  bo  made  for  dealing 
with  a  largo  excess  of  storm  water,  at  a  time  of  year  moreover 
wheti  tho  ground  is  already  supersaturated  and  the  vegetation 
will  not  take  up  any  more  moisture.  Saturated  soil  will  not 
cleanse  sewage,  nor  will  vegetation  whieli  is  already  fijl  of 
moisture  deal  with  it,  and  under  these  conditions  tho  ellluent 
passes  into  the  river  practically  unpurilied.  No  chemical 
treatment  of  sewage  is  by  itself,  it  is  thought,  sufficient  to 
[iroduoe  an  effluent  of  satisfactory  purity,  and  any  such  treat- 
ment must  tend  to  nrrost  in  a  greater  or  less  degree  the  puri- 
fying olTect  of  the  biological  forces  in  nature. 

It  is  believed  that  the  cleansing  effect  of  soil  in  sewage  or 
polluted  water  is  limited  almost  entirely  to  the  upper  few 
inches  in  depth,  that  tho  process  becomes  slower  as  the  depth 
below  the  surface  increases,  and  that  it  ceases,  almost  if  not 
altogether  completely,  when  tho  level  of  saturation  is  reached. 
It  m.ay  bo  assumed  therefore  that  aeration  is  a  necessary  part 
of  the  purifying  process,  and  that  water  may  be  passed 
horizontally,  or  nearly  horizontally,  for  an  indefinite  distance 
through  soil  and  below  the  surface  of  tho  ground  without  the 
dangerous  properties  contained  in  it  being  removed  from  it. 
It  follows  therefore  that  the  arguments  against  the  efficacy 
of  tho  downward  filtration  of  water  through  sand,  based  on 
known  cases  of  tlie  transmission  of  disease  through  water- 
logged strata,  fall  to  the  ground. 

Soil,  in  order  tliat  it  m.iy  have  its  highest  purifying  effect, 
should  be  drj-,  and  it  is  failure  in  complying  with  this  condi- 
tion wltich  has  defeated  the  many  efforts  which  have  been 
made  to  render  the  dry  earth  system  general.  The  samo 
cause  leads  to  the  pollution  of  many  surface  wells  ;  the  soil 
about  them  is  loaded  with  moisture  from  slops,  manure  heaps 
and  farmj-ard  refuse,  until  it  loses  its  vivif\'ing  power,  and 
foul  matter  finds  its  way  into  them  unpnrified  and  unchecked. 
Leakage  from  a  sewer  or  drain  will  produce  the  same  effect, 
becaitse,  being  below  the  surface  of  the  ground,  tho  sewage 
is  practically  unaffected  by  tho  soil  it  passes  througli,  because 
the  volume  is  in  excess  of  that  with  which  the  soil  can  con- 
tend. The  powers  of  nature  are  limited  and  cannot  be  over- 
strained, as  most  of  ns  know  to  our  cost.  Soil,  even  the  best 
of  it,  and  much  which  is  used  for  the  purpose  is  far  from 
being  tho  best,  can  only  deal  effectually  with  a  limited  quan- 
tity of  sewage,  and  if  to  the  quantity  bo  added  a  large  volume 
of  pure  water  failure  is  the  result. 

As  has  already  been  pointed  out,  early  legislation  was 
directed  rather  to  the  removal  of  sewage  than  to  the  protec- 
tion of  the  services  of  water  snpply,  and  the  Rivers  I'oUution 
Act,  1876,  is  so  elastic  as  to  bo  ineffectual  in  enforcing  on 
authorities  and  individuals  tho  duty  of  passing  a  safe  and 
satisfactory  effluent  into  rivers.  Tho  Mersey  and  IrwcU  .-Vet, 
1892,  and  the  Thames  Conservancy  Acts,  ISyt,  have  been 
prepared  with  the  object,  inter  alia,  of  giving  increased  powers 
to  tho  authorities  interested  in  dealing  with  pollutions,  and 
similar  powers  should,  it  is  thought,  bo  in  force  throughout 
the  country.  Clauses  93  and  91  of  the  Thames  Conservancy 
Acts,  1894-,  are  sufficiently  stringent. 

THK    TRK.IT.MKNT    OK    SEWAGE.    . 

The  writer  believes  that,  as  ho  stated  in  a  paper  commnni- 
cated  to  tho  Congress  of  Hygiono,  held  in  Hudn-resth  in  1894, 
tho  solution  of  the  difficulty  in  dealing  with  the  disposal  of 
Bowage  is  to  be  found  in  saiid  or  similar  filtration,  jirobably 
accom])anied  by  some  method  of  breaking  up  the  solids  by 
biological  treatment.  A  system  of  this  character  offers  im- 
mense advantages  in  the  disposal  of  the  sewage  of  large 
towns,  which  might  be  broken  up  into  sections  of,  .say,  5,000 
inhabitants,  each  with  its  separate  disposal  works,  the  effluent 
from  wliicli  might  be  turned  into  the  nearest  natural  water- 
course. The  filters  might  be  laid  out  under  squares  in  open 
places,  out  of  sight,  and  if  properly  ventilated,  a  necessary 
part  of  the  scheme  both  for  the  sake  of  rapidity  in  treat- 
ment and  for  freedom  from  effluvia,  out  of  mind  also  so  far 
as  the  general  public  is  coiuerncd.  Snch  an  arrangement 
obviates  the  necessity  for  any  but  small  sewers,  and  all  tho 
gigantic  apparatus  of  trunk  sewerage,  along  with  its  enor- 
mous cost  and  complications,  coidd  bo  dispensed  with. 

The  nullior  does  not  pretend  that  a  system  such  as  ho  has 
described  can  bo  adopted  ri"ht  off  the  reel,  but  ho  believes 
that  inquiry  is  lending  in  tins  direction,  and  that  the  time  is 
not  far  distant  when  it  will  lie  ncceiited  both  as  tho  natural, 
following  as  it  does  tho  dictatcsof  nature,  and  also  the  simplest 
eolution  of  this  most  difficult  problem.  When  that  time 
arrives  there  will  be  hope  for  our  rivers,  for  it  cannot  be  any 
longer  pleaded  that  suitable  land  or  a  satisfactory  site  cannot 


be  procured,  and  the  quality  of  tlie  efBucnts  will  depend  solely 
on  the  area  of  tiltratiou  aud  tho  care  taken  iu  working  tho 
filters. 

One  consideration,  however,  militates  greatly  against  tho 
speedy  introduction  of  such  a  system — namely,  that  if  it  ia 
to  bo  efficient  it  must  bo  worked  as  a  scientific  machine,  with 
the  same  care  and  attentiqn  as  is  devoted  to  the  working  of 
the  filter  of  a  great  water  supjily,  and  this  desideratum  can- 
not be  secured  in  the  cases  of  village  sewerage  works;  many 
such  sewage  disposal  works  might  never  have  been  loustructod 
for  all  tho  goo<l  they  are.  Sewage  tanks  cracked  and  leaking, 
where  the  sew.igo  flows  iu  and  flows  out  again  in  the  samo 
condition,  full  of  jmtrid  and  evil-Bmelling  matter,  filtration 
areas  so  sodden  that  the  sewage  will  not  sink  through  the 
grounil,  so-called  filters  which  do  nothing  more  than  remove 
the  heavier  solids,  and  farms  where  the  sewage  is  only  passed 
over  the  land  when  it  happens  to  suit  the  convenience  of  tho 
farmer  and  at  other  times  lies  in  pools  or  flows  away  ao- 
treatol,  are  common. 

GKNKBAI.  SAFEGl'ARDS. 
It  is  a  matter  of  history  that  sources  of  supply  which  ap- 
peared to  be  absolutely  free  from  all  danger  of  pollution 
have  been  polluted,  and  that  even  deep  wells  have  not  been 
entirely  free  from  danger ;  and  as  these.sourcea  of  supply  are 
not  provided  with  any  second  line  of  defence  if  they  do  go 
wrong,  the  results  are  disastrous  indeed.  The  first  line  of 
defence  should  be  the  protection  of  all  water  from  deliberate 
pollution,  the  second  is  found  in  sedimentation, and  the  third 
in  efficient  sand  filtration.  That  sand  filtration  is  a  good  and 
sufficient  defence  against  tho  danger  of  tho  transmissicn  of 
pathogenic  germs  to  the  consumer  ia  very  dearly  stated  in 
Dr.  Percy  Frankland's  paper,  read  before  tho  Sanitary  Con- 
gress at  Newoastle-on-Tyne  in  1890.  Dr.  Franklandinslanoes 
the  case  of  Altona,  and  gives  the  results  of  the  working  of 
ten  filter-beds  attached  to  the  waterworks  of  that  town 
doringeighteendaysof  tho  month  of  February,  1893.  The  raw 
river  water  drawn  from  tho  river  Elbe,  which  receives  tho 
untreated  sewage  of  more  than  -1,000,000  of  persons,  along 
with  the  more  or  less  treated  sewage  of  a  further  population 
of  1,750,(KX),  contained  on  an  average  28,667  bacteria  per 
cjbic  centimetre,  while  the  average  number  present  in  tho 
filtered  water  was  90  per  cubic  centimetre,  representing  an 
average  reduction  of  9969  per  cent. 

The  discoveries  of  late  years  in  the  direction  of  bacterio- 
logical research  have  been  so  startling  that  there  has  been  a 
tendency  to  magnify  the  use  of  biological  investigation  into 
the  purity  of  water  supplies  at  tho  expense  of  chemical 
osamination.  This  is  much  to  be  deprecated  ;  bacteriological 
tests  are  useful  as  adjuncts  to  an  examination  under  tho 
microscope  and  by  chemical  means ;  but  alone  they  tell 
nothing  of  the  history  of  the  water,  no  more  than  that  there 
are  a  certain  number  of  bacteria,  harmless  or  otherwise,  at  a 
particular  moment ;  carried  further  it  may  jirovo  the  pre- 
sence or  absence  of  pathogenic  bacteria,  but  it  says  nothing 
of  the  why  of  their  presence  or  absence.  Moreover,  the  pre- 
sence of  large  nupibors  of  bacteria  in  a  sample  of  water  may 
bo  conjectured  to  show  that  there  is  fomethiug  in  it  on 
which  they  feed  which  would  not  bo  found  in  quite  pure 
water,  but  the  something  may  be  quite  harmless  neverthe- 
less. Storage  of  water  has  a  remarkable  effect  in  reducing 
the  number  of  bacteria  contained  in  the  raw  material.  In 
the  Registrar-General's  reports  for  1896  there  is  some  very 
instructive  reading  on  this  subject  and  on  the  effects  pro- 
duced by  filtration,  thus  :  After  foardays' storage  the  average 
numbor'of  bacteria  in  the  raw  river  water  was  reduced  by  58 
per  cent. ;  after  oS  days'  storage  by  68  per  cent. ;  after  5-6 
days'  storage  by  80  jier  cent. ;  after  12  days'  storage  by  98  per 
cent. ;  afier  17  days'  storage  by  83  jier  cent. ;  after  28  days' 
storage  by  96  per  cent. 

Considering  that  the  observations  have  reference  to  dif- 
ferent storage  systems,  the  actual  time  of  storage  varying 
with  tho  time  of  year  and  being  something  less  than  that 
quoted,  and  that  the  raw  water  is  drawn  from  different 
rivers,  the  results  obtained  are  remarkably  consecutive,  and 
serve  to  show  what  a  wonderfully  strong  second  line  of  de- 
fence may  be  provided  by  efficient  storage,  the  third  lino 
being  provided  by  tho  filter,  which  removes  from  98  ]>ercent. 
to  99  per  cent,  of  the  bacteria  remaining  in  the  water.  In 
this  manner  in  the  water  of  tho  Thames,  containing  some 
24,107  microbes  per  cubic  centimetre,  after  twelve  days' 
storage  onlv  50S  bacteria  jht  cubic  centimetre  were  found, 
and  after  subsequent  filtration  only  34  microbes  per  cubic 
centimetre,  or  99'86  per  cent. 

Uecanse,  however,  a  systent  of  storage  reservoirs,  combined 
with  efficient  and  carefully  conducted  sand  filtration  (filtra- 
tion which  is  not  carefully  conducted  may  bo  very  inefficient 
indeed),  forms  a  strong  defence  against  the  introduction  of 
disease  through  water  supplies,  tho  necessity  for  tho  protoc- 
of  water  against  anything  but  tho  most  accidental  and  for- 
tuitous pollution  liinst  not  bo  lost  sight  of ;  atroama  and 
rivers  need  not  and  ought  not  to  be  polluted,  and  all  authori- 
ties should  be  compelled  to  do  their  duty  in  this  rv'spect.  To 
this  enil  its  seems  desirable  that  for  water  supply  and  sani- 
tary purposes  drainage  areas  of  streams  and  rivers  should  bo 
under  the  authority  of  boarda  or  councils,  whoso  duty  it 
should  bo  to  provide  for  tho  conservation  of  tho  water,  aud 
who  should  rigidly  enforce  tho  law  ngninst  pollution. 

Next  week  we  shall  give  some  notes  of  the  discussion  on 
the  paper. 
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The  Bacteriological  Treatment  of  Sewage, 

THE  SEPTIC  TANK  SYSTEM  :  INQUIRY  AT  EXETER.-lli, 


We  pontinue  our  report  of  the  proceedings  at  the  interest- 
ing Local  Government  Board  inquiry  recently  lield  at  Exeter 
by  Major-Gencral  Crozier  and  Dr.  Theodore  Thomson  with 
respect  to  tlie  application  of  tlie  corporation  for  sanction  to 
borrow  £40,000  for  works  of  sewage  disposal.  When  Dr.  Sims 
Woodhead  had  given  evidence  on  the  opening  day,  as  reported 
in  onr  last  issue, 

Mr.  H.  Law,  m.i.c.e.,  said  he  was  consulted  by  the  Exeter 
Town  Council  in  October,  1895.  He  had  considered  the 
velocities  in  connection  with  the  present  scheme,  and  he  con- 
sidered it  sufficient  to  make  the  sewers  self-cleansing.  He 
agreed  that  in  addition  to  tlie  dry  weather  flow  provision  had 
been  made  for  conveyance  to  the  works  of  a  quantity  of  rain 
equal  to  a  j  in.  of  rain  over  the  whole  area  drained.  In  a  dry 
weather  flow  the  velocity  through  the  tank  was  f  in.  per 
minute.  That  was  the  mean,  taking  the  average  for  the 
whole  day,  and  would  occupy  forty-six  hours  iu  passing 
through  the  tank.  The  maximum  flow  would  be  IJ  in.  per 
minute,  and  would  occupy  thirty-six  hours.  If  the  sewage 
was  increased  by  25  per  cent.,  the  average  velocity  would 
be  -f'j  in.  per  minute,  and  the  maximum  diurnal  flow  would  be 
If  in.  If  a  storm  occurred  sufficient  to  fill  the  sewer  entirely, 
the  velocity  would  be  5  in.  per  minute.  He  had  inspected  the 
automatic  apparatus  at  the  works.  It  was  very  simple  and 
had  worked  well.  He  was  in  favour  of  concrete  sewers,  as 
proposed  in  this  scheme.  Whether  he  blessed  or  cnrsed  de- 
pended on  the  merits  of  the  scheme  (laughter).  He  gave 
evidence  in  favour  of  the  sewage  scheme  proposed  for  Exeter 
in  1895,  and  he  was  still  of  opinion  that  it  might  have  been 
treated  in  the  manner  then  suggested.  He  considered  it 
equally  as  good  as  the  Oldham  scheme.  If  the  chemical  re- 
sults were  not  so  good  as  they  were  expected  to  be,  the  land 
to  be  taken  was  sufficient  for  the  treatment  of  the  sewage 
after  filtration.  The  money  would  not  be  wasted  were  the  works 
not  succesful,  as  they  would  be  very  useful  for  precipitation. 

Mr.  W.  K.  L.  ARMvr.^GE,  borough  surveyor  of  Yeovil,  stated 
that  an  experimental  septic  system  tank  had  been  in  use  at 
Teovil  for  the  last  fourteen  months.  The  sewage  of  Teovil 
was  exceedingly  foul,  containing  a  great  amount  of  trade 
refuse  from  fellmontrery  works,  works  for  the  staining  and 
dyeing  of  leather,  and  from  two  large  breweries.  The  ca- 
pacity of  the  tank  was  about  21,000  gallons,  and  there  were 
three  filters.  About  7,000,000  gallons  of  sewage  had  passed 
the  tanks  and  filters  up  to  date.  There  were  two  grit 
chambers,  which  had  been  opened  and  cleared  twice.  Their 
contents  were  mostly  detritns.  The  tank  had  never  been 
touched.  About  one-sixth  of  the  whole  sewage  of  Yeovil 
was  dealt  with  in  the  tank.  The  Y^eovil  Council  were  quite 
satisfied  with  the  eifects  brought  about]  in  regard  to  getting 
rid  of  the  disposal  of  sludge  difficulty,  but  the  effluent  could  be 
brought  to  a  greater  degree  of  purificiition  by  further  treat- 
ment. They  were  not  satisfied  with  the  effluent  as  obtained 
from  the  woi-ks  as  at  present  constructed.  The  filters  have 
been  worked  on  a  somewhat  different  principle  to  those  at 
Exeter,  and  the  effluent  was  not  quite  so  pure  as  they  should 
prefer  it  to  be  in  regard  to  its  chemical  composition.  Some 
alterations  had  been  ordered  to  bo  carried  out  in  connection 
with  the  filters.  The  works  at  Y'eovil  had  been  designed  by 
the  patentees  of  the  process.  They  had  done  everything  the 
patentees  had  asked  them  to  do,  but  he  did  not  think  the 
filtering  material  was  quite  so  fine  as  it  ought  to  have  been, 
but  otherwise  he  thought  all  that  was  asked  was  carried  out 
entirely.  The  coke  used  in  the  filters  was  from  j-in.  to  IJ-in. 
gauge,  with  an  average  of  about  J-in.  gauge.  That  deviation 
was  made  because  the  Yeovil  Corporation  were  being  pressed 
for  lime,  owing  to  an  injunction  issued  against  them.  Ex- 
periments made  with  a  filter  of  fine  breeze  after  the  sewage 
had  been  through  the  tank  had  proved  completely  satisfactory. 
He  had  seen  the  analysis  of  Mr.  Naylor,  county  analyst  of 
Somerset,  who  was  his  0])i)onent  in  the  matter. 

Major-General  Crozikr  then  referred  to  certain  unfavour- 
able reports  and  analyses  submitted  by  the  Somerset  County 
Council  and  prepared  by  Drs.  Voelcker  and  Pilkington.  After 
some  discussion  it  was  decided  that  the  reports  should  be 
read,  so  that  an  opportunity  could  be  afi!orded  of  questioning 
witnesses  on  the  points  which  arose. 

At  this  stage  the  inquiry  was  adjourned  till  the  followino' 
(Wednesday)  morning. 

SECOND  DAY'S  PROCEEDINGS. 
When  the  inquiry  was  resumed  on  Wednesday,  the  2-Hh  ult., 
Mr.  Armvtace,  recalled,  said  that  he  had  inadvertently 
Btated  that  storm  water  at  Yeovil  was  not  admitted  into  the 
tank.  As  a  fact  it  was  admitted  ii'lion  there  was  water  in 
the  sewers  at  all.  He  also  wished  to  qualify  his  statement 
that  the  condition  of  the  filter  was  not  remarkably  satisfac- 
tory. At  Yeovil  they  were  working  on  somewhat  different 
lines  in  respect  to  the  discharge  from  the  filter.  At  Belle 
Isle,  on  the  other  hand,  tho  filter  was  made  full  a  certain 
time  before  discharge.  At  Y'eovil,  as  soon  as  the  filter  was 
full,  it  was  instantly  discharged.  That  had  simjily  arisen 
from  tho  hasty  manner  in  which  tlio  works  were  constructed. 
Tho  installation  was   merely  an  experimental    one,  and  as 


a  question  of  time  the  lines  laid  down  were  not  strictly 
followed.  In  the  installation  to  be  carried  out  the  work 
would  be  altered.  The  works  were  on  the  same  principle, 
but  there  was  no  rest  given  to  tho  filters,  as  at  Exeter.  The 
filtering  area  represented  about  120  gallons  per  yard. 

Some  further  discussion  took  place  with  reference  to  the 
reports  of  Drs.  Voelcker  and  Pilkington,  and  of  Mr.  Naylor, 
county  analyst  of  Somerset. 

The  Town  Clerk  s.-iid  Mr,  Cameron  had  asked  to  be  sup- 
plied with  a  copy  of  Dr.  Yoelcker's  report  to  the  Preston 
Corporation  on  the  Y'eovil  works  when  the  report  was  made, 
but  he  had  been  refused  on  the  ground  that  it  was  a  confi- 
dential one.  It  was  afterwards  found  out  that  the  report 
had  practically  been  sent  all  over  the  kingdom  anonymously. 
Mr.  Cameron's  assistant  (Mr.  Martin)  was  present  when  the 
samples  were  taken,  and  would  tell  them  how  they  were 
secured,  showing  that  the  sewage  tested  and  the  effluent  bore 
no  relation  to  each  other,  both  being  taken  at  the  same  time. 

Mr.  A.  J.  Martin,  assistant  to  Mr.  Cameron,  said  he  had 
been  present  wlien  tho  samples  were  taken  for  analysis. 
Before  any  large  number  of  samples  were  taken  a  conference 
was  held  with  chemists  to  ascertain  the  best  means  of  obtain- 
ing a  fair  average  sample.  With  regard  to  the  sewage  and 
tank  effluent,  it  was  decided  that  the  samples  examined 
should  consist  of  hourly  samples  in  some  cases  and  half- 
hourly  in  other  cases  over  periods  of  twenty-four  hours. 
Most  of  the  samples,  however,  were  taken  hourly.  Dr.  Rideal 
and  Dr.  Dupre  took  their  own  samples.  The  works  were 
really  put  into  their  hands  to  do  as  they  liked,  but  they 
adopted  the  same  method.  Five  equal  samples  were  taken 
at  unequal  times  and  mixed  together  in  order  to  get  an 
average  sample  of  the  discharge.  By  experiments  he  had 
made  there  was  no  streaming  of  the  incoming  sewage  in  the 
tanks.  They  had  had  samples  taken  in  very  wet  weather. 
Dr.  Pilkington,  medical  officer  of  health  for  Preston,  had  taken 
samples  from  the  works.  He  took  samples  of  what  was  drain- 
ing away  from  one  of  the  filters.  It  was  a  slow  discharge — 
a  gallon  or  two  per  minute.  Witness  pointed  out  that  it  was 
not  a  fair  sample,  as  it  was  too  good.  It  was  taken  probably 
about  one  and  a  quarter  hours  after  the  commencement  of 
the  discharge.  Dr.  Pilkington  then  expressed  his  intention 
to  take  a  sample  from  a  full  discharge.  One  sample  was 
thrown  away,  and  the  inference  witness  formed  was  that  Dr. 
Pilkington,  instead  of  throwing  away  the  filtrate  sample  he 
had  taken,  threw  away  by  mistake  tlie  sample  he  had  taken 
from  the  sewer.  That  view  was  brought  before  Dr.  Pilking- 
ton by  letter,  and  he  replied  that  his  impression  was  that  he 
did  not  do  so.  To  the  best  of  his  knowledge  the  bottles  were 
not  labelled  in  any  way.  He  had  designed  the  tanks  and 
filters  at  Yeovil,  'i'he  levels  and  plans  of  the  sites  were  for- 
warded, but  the  quantities  of  sewage  they  arrived  at  them- 
selves. They  were  going  on  the  results  at  Exeter  with  one 
tank  and  one  pair  of  filters,  and  that  being  so,  for  the  small 
amount  of  sewage  they  had  to  deal  with  at  Yeovil  they  pro- 
posed to  do  the  same  and  provide  a  tank,  two  filters  and  a 
reserve  filter.  The  object  of  these  works  was  not  to  purify 
the  sewage  in  the  Y'co  river,  but  they  were  experiments  to 
ascertain  whether  such  foul  manufacture  sewage  as  that  at 
Y'eovil  could  be  amenable  to  this  treatment.  They  did  not 
expect  that  these  works  would  produce  a  full  measure  of 
purification.  The  action  was  taken  to  see  what  was  necessary 
if  it  were  laid  down  with  works  for  the  whole  of  the  town. 
■In  the  main  the  works  were  proposed  to  be  laid  down  in 
accordance  with  his  plans  and  directions,  but  the  filter  was 
coarser  than  we  cotild  wish  it  to  be.  As  soon  as  they  found 
the  filters  were  not  doing  the  work  they  expected  of  them  they 
decided  to  substitute  finer  filtering  material,  but  instead  of 
putting  the  Corporation  of  Y'eovil  to  that  expense,  he  made 
some  experiments  with  smaller  filtering  materials  to  ascertain 
whether  they  could  get  a  higher  degree  of  filtration.  He  made 
those  expei-iments  at  Exeter  with  tank  effluent  supply  from 
Y'eovil,  and  cai'ried  them  on  for  a  period  of  over  two  months, 
with  very  good  results.  They  were  rather  vexed  to  find  tho 
filtering  material  so  large.  Their  consent  was  not  asked 
before  putting  in  the  larger  material.  He  was  satisfied  with 
tlie  state  of  the  Yeovil  tank,  but  not  with  the  present  state  of 
tho  filters. 

Dr.  DfPRF.  stated  that  he  had  visited  tho  works  throe  times, 
and  had  made  analyses.  The  percentage  of  purification  effected 
in  tho  septic  tank  measured  by  the  amount  of  oxygen  absorbed 
was  6.3u,  and  measured  by  the  reduction  of  organic  nitrogen 
277.  The  main  change  effected  in  the  tank  appeared  to  be  a 
notable  rodnctiun  in  carbon  compounds.  Considering  that 
tho  effluent  was  highly  charged  with  nitrifying  organisms, 
tliat  it  contained  an  appreciable  amount  of  dissolved  oxygen, 
and  entered  a  fully  aerated  river  many  times  its  volume,  no  fear 
whatever,  in  his  opinion,  need  bo  entertained  of  any  nuisance 
arising  from  discharge  into  the  river,  even  if  tho  whole  of 
tho  sewage  of  Exeter  similarly  treated  wero  to  be  discharged 
at  Belle  Isle.  Compared  with  effluents  from  certain  sewage 
farms  which  he  specified,  the  degree  of  purification  effected 
by  the  septic  lank  proccs.s  was  much  sujicrior.  Tho  worst  at 
Exeter,  for  instance,  was  twice  as  good  as  tho  worst  at  Croy. 
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don.  With  tlie  septic  tank  system  there  was  no  sludge 
difficulty,  as  was  the  case  on  sewage  farms.  In  liis  opinion 
the  filter  elllaent  from  the  septic  tauk  might  be  discliarged 
into  the  river  Exe  without  the  Rlighteat  fe:ir  of  causing  any 
nuisance,  either  at  the  point  of  discharge  or  at  any  point  of 
the  river  lower  down.  If  this  etlluent  could  not  be  discharged, 
he  did  not  know  any  efllULnt  thai  could  bo.  Tlio  averugo  of 
an  ordinary  sewage  farm  was  drcidcdly  below  that  of  Exeter. 
If  there  was  any  further  change  in  the  effluent  it  wonld  be 
in  the  direction  of  purity.  There  was  no  sewage  which  could 
not  be  treated  by  this  system.  He  was  of  opinion  that  the 
system  could  be  applied  to  the  whole  of  tlio  city  of  Exeter, 
or  even  to  a  much  larger  town.  He  did  not  see  any  limit  to 
the  system  beyond  the  necessary  multiplication  of  tanks  and 
lilters.  The  smell  rapidly  disajipoarcd  from  the  elUueut  from 
the  lilter-beds.  The  changes  that  took  place  brought  that 
about.  The  effluent  became  quite  hannloss.  It  was  not 
conceivable  that  effluent  in  an  active  st.ito  would  coase  its 
activity  upon  discharge  into  the  river.  The  more  the  aera- 
tion the  better.  Ho  should  never  condemn  a  system  by  one 
analysis,  because  at  one  time  it  might  bo  very  good  and  at 
another  very  bad.  He  did  not  think  they  should  take  the 
woi'st  analysis  of  an  elHuent.  In  saying  that  the  system  was 
independent  of  rainfall  lu-  meant  that  the  amount  of  organic 
matter  varied  with  the  rainfall,  but  the  amount  to  bo  dis- 
posed of  remained  the  same,  but  enormously  diluted.  There 
must  always  bo  a  storm-water  overflow.  Tho  discharge  into 
the  river  during  storm  would  do  no  harm  while  the  river  was 
in  flood.  He  know  it  was  proposed  to  have  a  storm-water 
overtiow.  His  samples  were  dry  weather  samples.  He  knew 
from  general  knowledge  the  effect  of  rainfall  on  Exeter 
sewage.  Ho  would  prefer  to  get  rid  of  the  storm  overflow 
before  it  reached  the  tauk,  the  action  of  which  it  disturbed 
somewhat.  While  not  prepared  today  down  a  detiiiiie  time, 
lie  thought  that  a  heavy  rainfall  would  disturb  the  action  of 
the  tank.  Seven  liours  would  be  long  enough  for  sewage 
fairly  started,  but  with  rapid  emptyins;  he  was  doubtful.  He 
had  taken  samples  of  sewage  at  different  points,  and  tho 
amount  of  refuse  from  manufactories  was  so  small  that  it 
could  be  neglected.  In  Exeter  the  dilution  necessary  before 
the  sewage  could  bo  discharged  into  tho  river  would  be  only 
four  parts  of  water  to  one  of  sewage  in  tho  case  of  Exeter. 
If  the  scheme  wore  carried  tlirough  it  would  not  constitute  a 
nuisance  if  the  sewage  were  taken  tlirough  the  tank.  A  wash- 
ing of  the  tank  look  place  and  then  the  sewage  was  dis- 
charged over  the  land.  No  effluent  coming  from  the  tauk 
would  bo  likely  to  create  nuisance  by  overflowing  the  land. 

Mr.  Waltkb  Tremlett,  J.r.,  paper  manufacturer,  Exeter, 
and  Dr.  Ridkal,  London,  having  given  evidence  with  refer- 
ence to  the  small  quantity  and  innocuous  character  of  the 
trade  refuse  froai  the  paper  mills  and  other  works  at  Exeter, 

Mr.  DiBDiN,  Follow  of  tho  Insiitnte  of  Chemists  and  of  tho 
Chemical  Society,  said  that  during  tho  last  fifteen  years  he 
had  been  chemist  and  superintendent  gas  examiner  to  the 
London  County  Council  and  to  tho  late  Metropolitan  Board 
of  Works.  For  the  last  twenty  year's  he  had  been  engaged 
in  works  of  sewage.  In  conjunction  with  Dr.  Dupre  he  de- 
vised the  present  sewage  scheme  for  London,  which  he  claimed 
had  absolutely  freed  the  Thames  of  nuisance.  He  had  made 
numerous  experiments  in  bacterial  treatment  of  crude  sew- 
age in  various  parts  of  tho  kingdom.  He  had  also  made 
various  experiments  on  sewage  from  trades  and  manufac- 
tures. He  had  made  a  careful  personal  examination  of  the 
septic  tank  process,  both  at  Exeter  and  Yeovil,  and  carried 
out  experiments  in  his  laboratory  in  London  on  that  system. 
He  had  m.ade  numerous  analyses  from  samples  supjilied  to 
him  by  Mr.  Martin.  On  tho  2nd  of  April  ho  inspected  the 
plant,,  and  various  samples  were  taken  under  his  own  super- 
iutecidfucc  The  microbic  ae.  ion  in  thn  tanks  was  exceed- 
ingly acliv.  l  ho  imporl.ant  lact  w  lich  appi-a'ed  to  him  in 
tiiis  bacteriolov'ical  b\>-ti;m  was  that  the  wli.ile  of  ihe  solid 
mattrs  that  went  to  make  up  the  sludge,  "hich  was  such  a 
nuisance  and  great  expense  on  all  ordinary  sewage  works, 
was  entirely  demolished  and  destroyed  by  the  microbic  action. 
Instead  of  li.aving  a  considerable  quantity  of  sludge,  they  had 
nothing  but  a  fine  silt  or  grit,  which  coidd  be  removed  with- 
out nuisance  and  without  expense.  That  was  the  first  great 
point,  and  it  was  an  important  point  that  should  be  borne  in 
mind  in  connection  willi  bacterial  processes,  whether  they 
wore  carried  out  by  this  process  or  any  other.  The  sccDnd 
point  was  a  very  large  reduction  of  the  dissolved  impurities 
in  tho  sewage — from  70  to  80  per  cent. — coupled  with  the  com- 
plete removal  of  tho  solids  in  suspension.  With  reference  to 
this  system,  they  might  take  it  that  in  round  numbers  there 
was  a  purification  by  tho  combined  action  of  tho  tank  and 
filters  of  90  per  cent.  The  condition  of  tho  filtrates  was  clear, 
but  not  brilliant.  He  did  not  see  why  these  filtor-bods  should 
not  give  a  thoroughly  good  effluent.  They  wore  getting 
hypercritical  as  regarded  effluents,  Tho  effluents  given  from 
the  beds  at  tho  first  rush  brought  away  certain  finely-sus- 
pended matters,  which  adhered  to  tho  particles  in  tho  bed. 
When  tho  rush  toned  down,  then  the  effluent  came  away 
slower,  and  these  finer  particles  wore  not  torn  away,  and  the 
water  drained  away  slower  and  perfectly  clear.  Taking  tho 
effluent  as  it  came,  the  average  was  exceedingly  gcvotl,  and 
such  as,  in  his  opinion,  might  safely  be  discharged  into  any 
rnnning  stream.  As  a  matter  of  fact,  lie  had  discharged 
effluents  of  this  character  into  a  dry  ditch  without  the 
slifjhtest  complttiut.    Water  of  this  character  had  been  drunk 


by  cattle  without  any  deleterious  rosalts  wliatever.  He  made 
a  careful  e.xaminatioaof  tlio  bottom  of  the  tank.  There  vraa 
n  deposit  of  a  rather  aqueous  character.  The  line  of  demarca> 
tion  between  the  deposit  and  the  water  was  about  16 in. 
from  the  bottom  of  the  tank.  At  18  in.  from  the  bottom 
there  was  no  sign  of  any  deposit.  The  solids  in  the  deposit 
would  not  be  more  than  7  per  cent.  Ho  was  of  opinion 
that  the  accumulation  of  grit  in  the  chamber  did  not  ob- 
struct tho  flow  of  the  sewage.  The  grit  could  bo  easily 
removed  at  any  time.  Ho  bad  no  hesitation  in  saying 
that  be  considered  that  the  system  of  biological  treatment 
whether  by  the  septic  system  or  not,  would  be  far  pre- 
ferable to  any  systom  they  now  had,  including  tho  load 
system.  He  had  now  hod  such  experience  of  tho  bacterial 
system  that  ho  felt  warr.inied  in  speaking  very  strongly  on 
tho  point.  They  had  an  excellent  farm  in  Sutton,  very  well 
managed,  which  had  given  general  satisfaction.  lint  the 
bacterial  ireatiiient  had  been  tried  there,  and  they  had  found 
this — that  the  effluents  from  tho  bacterial  iroatmcut  were 
far  and  away  bettor  in  maay  cases  than  those  they  had  had 
from  the  farm,  and  when  the  latter  effluent  was  turned  over 
the  land  it  was  worse  in  qtmlity  and  had  really  been  con- 
taminated by  the  land.  Ho  had  had  considerable  experience 
of  the  effect  of  tho  biological  treatment  of  trade  sowago, 
and  he  had  alw.ays  obtained  excellent  results.  Ho  had  no 
hesitation  in  saying  that  the  trade  refuse  in  Exeter,  even  if 
in  much  larger  proportion,  would  be  quite  inappreciable.  An 
objection  had  been  raised  to  the  system  as  in  work  at  Exeter, 
because  it  was  said  the  analyses  disagreed.  But  a  moment's 
reflection  showed  him  why  the  difference  came  aljout.  He 
had  taken  the  anal3'ses  of  various  chemists,  and  tho  result 
was  a  remarkable  agreement  the  moment  tlie  conditions  were 
understood.  It  must  bo  remembered  that  bacteriological 
action  in  cold  weather  was  less  than  in  warm  weather.  He 
produced  a  table  of  figures  showing  that  the  differences  were 
due  to  variations  in  bacteriological  action  during  different 
periods  of  the  year.  The  difference  was  perfectly  rational, 
quite  in  accordance  with  the  Massachussetl's  experiments 
and  witli  his  own  experiments.  Thus,  instead  of  being  an 
inexplicable  muddle,  the  difference  was  simply  explained  by 
tlie  variable  action  of  the  microbes  during  different  seasons. 
But  this  did  not  atfuct  the  efficiency  of  the  septic  system. 
Speaking  of  the  results  of  the  Yeovil  experiments,  he  sai<l 
tliat,  so  far  as  scientific  action  was  concerned,  he  did  not  see 
any  difference  between  them  and  those  at  Exeter.  At  Yeovil 
they  had  a  very  foul  sewage.  But  tho  filter-beds  there  were 
not  so  good,  and  even  the  Exeter  beds  might  be  better  worked. 
At  Yeovil  a  variation  was  made  in  the  filter-beds,  and  they 
filled  them,  too,  very  slowly,  taking  six  hours,  he  believed,  to 
fill  one.  But  tho  moment  they  were  filled  the  automatic  gear 
did  its  work  so  well  that  the  whole  lot  immediately  rushed 
out.  It  washed  out  clearly  the  bacteria  every  time.  On  the 
other  hand,  at  Exeter  the  bed  after  filling  was  given  a  two 
hours'  resting  period;  but  even  hero  better  results  wonld  be 
attained  if  they  would  choke  the  outlet  and  drain  off  a  little 
slower.  Neither  the  trade  refuse  at  Yeovil  or  Exeter  was 
such  as  would  interfere  with  the  efficacy  of  the  system.  On 
that  point  ho  was  perfeetl}'  clear.  Ho  thought  it  was  un- 
desirable to  fix  a  standard  for  an  effluent.  A  standard  which 
might  be  applicable  today  might  not  be  applicable  to-morrow. 
With  the  advance  of  knowledge  they  might  get  better  results, 
and  they  ought  to  have  the  best.  In  reg.ard  to  rainfall,  for 
the  first  hour  the  sewage  would  be  rather  foul.  But  after  the 
first  rush  they  would  got  water  such  as  drained  off  the  road 
mixed  with  a  small  quantity  of  organic  debris,  with  the  usual 
jiroportion  of  crude  sewage  such  as  would  pass  down  in  the 
ordinary  jieriod. 

Mr.  C.  G.  Moon,  m.a.,  member  of  tho  Society  of  Public 
Analysts,  author  <'f  several  impoitant  works  on  scientific  sub- 
jects, st'itf-i  that  the  change^  in  the  tauk  were  undnubtedly 
line  to  b  icterial  agencies  Up  lo  the  present  tlu*  Local 
Government  Bomil  had  insisted  on  the  jirovision  of  land  for 
tho  final  purification  of  sewage  effluents,  but  now  there  was 
indisputablo  evidence  at  hand  to  show  tho  superiority  of 
filter-beds  it  was  to  be  cxiiected  that  their  use  would  be  re- 
commended. The  advantage  of  filter-beds  were  very  great, 
among  them  being — (1)  Far  less  space  was  required;  (2) 
there  was  no  fear  of  tlio  filters  becoming  foul,  and  conse- 
quently the  danger  of  causing  a  nnisanco  was  diminished  j 
(It)  tho  purification  effecteil  was  probably  greater  and  was 
unquestionably  more  uniform;  (4)  tho  labour  required  was 
very  slight,  and  the  non-dopendonco  on  the  skill  and  judgment 
of  an  attendant  i-endered  tho  fillers  much  more  reliable  timn 
a  farm;  and  (.5)  where  filters  were  used  the  purification  of 
the  sewage  was  the  solo  object  in  view,  so  could  not  bo  sacri- 
ficed to  exigencies  of  cropping  as  in  the  case  of  land.  The 
witness  compared  tho  results  of  the  analyses  by  different 
authorities,  and  stated  that  tho  figures  showed  that  tho  pro- 
cess was  effectual  and  was  not  liable  to  temporary  fuilnro. 
Nearly  all  the  precipitation  works  took  the  suspended  matter 
only,  but  it  was  the  dissolvoil  organic  matter  ndiich  gave  tho 
trouble,  and  an  examination  of  these  analyses  would  show 
how  greatly  this  was  reduced  by  tho  septic  tank  system. 
The  stronger  the  sewage  the  gre.itor  was  tho  relative  purifi- 
cation. This  system,  better  than  any  other  that  he  was  ac- 
quainted with,  rendered  the  filtrnlion  fit  to  li<>  discharged 
into  a  stream.  There  was  a  slight  smell,  but  it  could  not  bo 
detected  except  closo  to  the  works,  where  tho  efflaent  left  tho 
lank,  and  was  not  perceptible  ontside  the  boundary  fence. 
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Dr.  EiDEAL,  resuming  his  evidence,  said  he  had  been  cm- 
ployed  by  the  Exeter  Corporation,  and  his  instructions  were 
to  find  out  the  truth  and  report  what  he  liad  found.  He  liad 
been  at  Belle  Isle  several  times.  He  found  the  change  car- 
ried out  in  the  tank  was  a  smoothing  down  of  the  composi- 
tion and  a  removal  of  the  suspended  matter.  There  were 
marked  changes  in  the  chemical  composition  of  the  contents. 
There  was  a  marked  increase  in  the  total  solids  in  solution 
or  fine  suspension.  There  was  a  reduction  of  about  33  per 
cent,  of  the  organic  matter  as  measured  by  the  oxygen  con- 
sumed. There  was  an  increase  about  33  per  cent,  in  the  free 
ammonia.  The  increase  in  the  total  solids  pointed  to  a  sol- 
Tent  action  of  the  water  on  matter  in  suspension,  and  this 
might  be  dne  to  a  digestive  or  a  purely  physical  process  ;  but 
the  marked  disappearance  of  organic  matter  and  transference 
of  the  nitrogen  from  the  organic  condition  to  that  of  free 
ammonia  was  nndoabtedly  due  to  bacterial  influences.  He 
was  certain  that  the  tank  did  as  much  purification  work  as 
any  chemical  process,  without,  of  course,  any  sewage  sludge. 
For  the  population  of  Exeter  the  sludge  would  be  very  con- 
siderable. He  reckoned  that  by  last  April  or  May  the  tank 
would  have  been  full  of  sludge  if  it  had  not  gone  off  into  gas. 
He  considered  that  tlie  system  was  applicable  to  the  whole  of 
the  city,  and  he  had  advised  that  the  present  works  for 
St.  Leonards  should  be  multiplied  twenty  times.  There  was 
no  limit  to  the  extent  to  which  the  system  could  be  applied, 
provfded  that  the  tanks  and  filters  were  sufficient  and  large 
enough,  but  that  was  more  of  an  engineering  point.  He  had 
considered  the  results  of  the  analyses  of  the  samples  taken 
by  Dr.  Voelcker,  and  they  were  certainly  extraordinary.  The 
sample  which  was  represented  in  Dr.  Voelcker's  report  to  be 
crude  sewage  contained  85  per  cent,  of  nitric  acid.  He  had 
never  known  any  sewage  to  contain  that.  He  thought  it  must 
be  a  filtrate  (laughter). 

Dr.  Tho.msok  remarked  that  as  a  filtrate  it  would  not  be 
favourable,  containing  as  it  did,  according  to  the  report, 
suspended  matter. 

Dr.  RiDEAL  suggested  that  there  might  have  been  a  bottle 
of  raw  sewage  and  a  bottle  of  filtrate,  and  they  might  in  some 
way  have  got  mixed. 

Dr.  Thom»o.\  thought  it  was  a  pretty  hypothesis,  but  did 
not  think  it  explained  the  presence  of  the  suspended  matter 
in  any  way. 

Dr.  KiDE.it,,  continuing,  said  no  one  had  ever  had  '85 
grains  of  nitric  acid  per  gallon  in  raw  sewage,  and  that  was 
the  most  extraordinary  thing  about  the  analysis.  He  had 
never  found  any  suspended  matter  in  filtrates  from  the  tanks. 
They  were  always  quite  clear. 

This  concluded  the  second  day's  proceedings,  the  inquiry 
being  adjonraed  until  the  following  (Thursday)  morning. 


LONDON  WATER  SUPPLY. 

FURTHER  EVIDENCE  FROM  MR.  CRIPP3. 

At  the  commencement  of  the  second  sitting,  held  on  Mon- 
day in  the  House  of  Lords,  of  the  London  Water  Commission, 
the  chairman  announced  that  it  had  been  decided  not  to  re- 
open the  questions  recently  reported  upon  by  the  Royal 
Commission,  and,  speaking  generally,  they  accepted  the  find- 
ings of  that  commission,  which,  it  will  be  remembered,  came 
to  the  conclusion  that  the  water  supplied  to  consumers  in 
London  was  of  a  very  high  standard  of  excellence  and  purity, 
and  was  suitable  in  quality  for  all  household  purposes. 
Generally  the  commission  were  of  opinion  that  by  the  con- 
struction of  reservoirs  and  the  carrying  out  of  other  works 
a  daily  supply  of  420,000,000  gallons  could  be  obtained  from 
the  existing  sources  of  supply  in  the  valleys  of  the  Thames 
and  Lea.  This  quantity,  it  was  estimated,  would  be  sufficient 
to  supply  35  gallons  per  head  to  a  population  of  12,000,000 
persons,  or  about  750,000  in  excess  of  what  the  total  popula- 
tion of  greater  London,  together  with  the  outlaying  parts  of 
London,  would  have  become  in  1931  if  the  present  rates  of 
increase  were  maintained. 

Mr.  H.  L.  Cripps,  Parliamentary  agent  of  the  London 
County  Council,  who  was  under  examination  during  the  whole 
of  the  last  sitting,  was  recalled  and  further  examined  by  the 
chairman  upon  a  set  of  tables,  handed  in  on  behalf  of  the 
London  County  Council,  showing  the  various  areas  in  London 
under  the  Metropolis  Management  Acts,  the  cotnp.auies  origin- 
ally authorised  to  supply  water  within  those  areas,  and  the 
manner  in  which  Parliament  has  introduced  and  confirmed 
the  principle  of  competitive  powers  of  supply  in  London. 
He  believed  personally  that  the  transfer  of  the  undertakings  of 
the  water  companies  to  the  county  council  by  means  of  pur- 
chase was  the  only  way  of  finally  settling  the  London  water 
question.  By  this  means  London  would  get  the  same  advan- 
tages as  other  municipal  bodies  have  secured  in  their  own 
towns.  Then,  again,  direct  means  of  communication  would 
be  obtained  between  the  people  and  those  responsible  for  the 
supply  of  water,  because  the  people  would  at  all  times  be  able 
to  communicate  with  their  reprusontativos  and  bring  pressure 
to  bear  upon  the  elected  local  bodies  administering  their  own 
waterworks.  Even  as  regards  facility  of  communication, 
great  advantages  would  be  gained  in  doalinc  with  tlie  whole' 
of  London  by  tho  provision  of  proper  arrangements  for  the 
management  of  particular  areas,  and  for  tho  establishment  of 
offices  in  particular  areas  of  London  which  would  bo  much 


more  accessible  to  the  people  of  each  district.  The  London 
County  Council  entered  into  negotiations  with  representatives 
of  different  counties  and  local  authorities,  and,  subject  to 
confirmation  by  Parliament,  an  agreement  was  arrived  at 
with  the  Surrey  County  Council,  the  effect  of  which  practi- 
cally was  that  the  London  County  Council  would  hand  over 
the  works  of  supply  and  distribution  and  the  power  of  charg. 
ing  within  their  own  area  to  tho  Surrey  County  Council.  Tho 
London  County  Council  also  came  to  an  agreement  with  the 
Croydon  Corporation  and  with  the  county  of  Kent,  and  there 
was  a  substantial  agreement  with  Essex,  although  it  did  not 
pass  much  beyond  the  confidential  stage.  Herefordshire  de- 
sired  to  be  left  alone ;  and  there  was  good  reason  why  Middle- 
sex would  resist  purchase  by  the  London  County  Council, 
because  at  present  Middlesex  benefitted  at  the  expense  of 
the  rest  of  London.  He  could  not  say  whether  Middlese.'s 
desired  to  have  the  control  of  its  own  water  supply,  neither 
was  he  aware  that  the  most  recent  decision  of  the  county 
councils  of  Kent  and  Surrey  was  that  purchase  was  not  de- 
sirable, having  regard  to  all  the  circumstances  of  the  case. 
He  did  not  think  that  the  policy  of  the  London  County 
Council  would  sacrifice  all  the  advantages  of  concentration 
which  he  had  put  forward.  The  condition  that  would  be 
established  by  a  division  of  the  water  undertakings  among 
five  authorities  was  one  which  experience  had  proved  to  be 
satisfactory  elsewhere  and  a  condition  which  was  imposed  by 
Parliament  in  all  cases  of  purchase.  Ho  certainly  did  not 
see  how  it  sacrificed  the  advantages  of  concentration  if  the 
adjustment  was  carried  out  on  fair  and  proper  principles. 
Regarding  the  establishment  of  a  central  board  or  water  trust, 
he  said  that  he  had  no  objection  to  such  a  course  being  taken, 
but  that  so  far  as  the  London  County  Council  was  concerned 
it  would  be  an  impracticable  scheme.  The  reason  for  this 
was  that  all  the  arguments  which  justified  the  council  in 
urging  the  transfer  of  the  water  undertakings  to  themselves 
would,  with  oven  more  force,  justify  the  local  authorities  in 
asking  that  a  transfer  should  be  made  to  them  of  their  por. 
tion  of  the  undertaking. 

The  Commission  at  this  stage  adjourned  until  next  Monday, 


PROPOSED  NEW  PIER  AT  BIRKENHEAD. 

DETAILS  OF  THE  SCHEME. 
Mr.  Charles  Brownridge,  borough  engineer  of  Birkenhead, 
recently  submitted  the  following  report  to  the  Ferry  Com- 
mittee in  regard  to  the  new  pier  proposed  to  be  erected  at 
Rock  Perry.     The  proposed  pier  is  to  be  constructed  on  the 
northerly  side  of  the  existing  stone  slip,  immediately  adjoin- 
ing it  at  the  shore  end,  and  being  about  26  ft.  6  in.  from  it  at 
the  outer  or  river  end.     The  pier  for  a  length  of  about  27  ft. 
at  the  shore  end  is  proposed  to  be  constructed  of  solid  masonry 
and  concrete,  and  then  continued  in  iron  supported  on  cast 
columns  for  a  distance  of  791  ft.  Gin.  from  the  river  wall.    It 
is  provided  with  a  shelter  Ifi  ft.  long  in  the  middle,  and  a 
further  shelter  at  the   end  or  bridge-head  16  ft.  long.     The 
floor  is  of  redwood,  52'5  ft.  above  ordnance  datum,  and  there 
is  a  rail  barrier  down   the  centre  dividing  the  pier  into  two 
widths.     Tho  bridge  is  160  ft.  long  and  10  ft.  6  in.  wide.     It 
is  hinged  to  the  pier  at  its  upper  end,  and  at  the  lower  end 
rests  directly  on  the  stage,  and  has  an  elm  floor.     The  stage 
is  150  ft.  long  and  32  ft.  wide,  carried  on  ten  floating  pontoons, 
of  which  the  two  end  ones  are  made  V-shaped,  to  act  as  cut- 
waters, and  the  four  centre  ones  are  lengthed  under  the  bridge, 
so  as  to  give  additional  buoyancy  and  steadiness.     It  is  pro- 
posed to  moor  the  stage  in  such  a  position  that  at  low  water 
the  outer  face  will  not  be  less  than  50  ft.  from  tho  end  of  the 
old  slip,  by  two  breast  moorings,  each  40  fathoms,  two  end 
moorings,  each  70  fathoms,  and  two  river  face  moorings,  each 
50  fathoms  long.     The  deck  is  of  teak,  and  tho  stage  is  pro. 
Wded  with  signal  light,  bell,  bollards,  water  and  other  fittings, 
and   has  stagemen's-room,  stores,  waiting-room,  with  water' 
closets  and  urinals.     It  is  not  proposed  to  do  any  work  to  the 
pay  office  and  buildings  at  the  entrance  at  present,  but  the 
committee  are  no  doubt  aware  that  at  times  of  exceptional 
high  tides  the  existing  paving  at  the  entrance  is  subject  to 
flooding.     The  walls   of  tho  short  length  of  solid  pier  are  ar- 
ranged  therefore  in  such  manner  that  tho  level  of  the  entrance 
buildings  may  be  altered  at  any  future  time  with  very  little 
disturbance  or  interference.     The  estimated  cost  of  the  works 
is  the  same  as  that  included  in  the  Parliamentary  estimate — 
vi:.,  £15,000. 


Prevention    of   Thames    Floods.— The   Tliamcs  Floods 

Prevention  Committee,  after  giving  full  consideration  to  the 
steps  which  have  been  taken  by  tho  Thames  Conservancy 
with  regard  to  the  prevention  of  floods,  have  resolved  to 
defer  taking  any  action  at  tho  present  time  with  a  view  to 
pressing  forward  the  resolution  recently  passed  in  favour  of 
a  separate  authority  for  the  non-tidal  Thames.  Tliis  decision 
has  been  arrived  at  in  order  that  the  conservancy  may  have 
an  opportunity  of  ajiplyiug  to  Parliament  in  the  ensuing 
session  for  powers  to  lower  the  water  in  the  river  when  a 
flood  is  threatened.  At  tho  present  time  the  conservators 
are  of  opinion  that  tliey  do  not  possess  this  power.  The  com- 
mittee  also  urge  tho  conservators  to  establish  telephonic 
couimunicatiou  between  the  locks  on  tho  river. 


December  10,  1897.] 
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Sewage  Purification. 

BIOLOGICAL  PROCESS  :  RICHMOND  MAIN  SEWERAGE  BOARD. 


At  the  last  meeting  of  the  Richmond  Main  Sewerage  Board 
an  interostins:  report  was  submitted  by  Mr.  I'airley,  the  en- 
gineer, in  regard  to  tlie  advisability  of  disposing  of  the 
sewago  by  the  bacteriological  process  exemplified  at  Sutton. 
Mr.  Fairloy  entitled  his  report  "  Notes  on  the  Biological  Pro- 
cess for  Sewage  Purification  as  proposed  at  the  works  of  tho 
Richmond  JIain  Sewerage  Board,  Mortlako."  It  was  as 
follows  : — 

THE  ENGINf:ER'S  REPORT. 

Tho  following  notes  and  accompanying  i)lana  show  gener- 
ally what  would  be  required,  Bujjposing  tho  board  adopted  tho 
process  to  treat  tho  whole  of  tlie  dry  weather  flow  of  the 
sewage.  It  is  assumed,  &c.,  that  the  process  is  a  practical 
one,  so  far  as  dealing  with  large  volumes  of  sewage — that  it 
will  efficiently  purify  the  sewago  by  means  of  biological  tanks 
and  specially-prepared  filter  areas,  without  the  addition  of 
any  chemicals^and  that  it  can  work  for  an  indefinite  period 
without  tho  formation  in  daily  working  of  any  sludge. 

THF.    SOHK.ME 

assumes,  without  taking  into  consideration  the  very  dilute 
nature  of  the  sowago  at  Sutton,  that  tho  same  (juantities 
could  be  passed  daily  throughout  the  year  at  .Mortlako  as  on 
the  experimental  tanks  at  Sutton.  The  How  of  sowago  to  be 
dealt  with  has  been  taken  to  be  equal  approximately  to  the 
average  How  during  the  first  six  months  of  tho  present  year 
at  the  works  here,  and  it  is  assumed  that  the  present  tanks 
and  filter-beds  conld  be  utilised  without  any  material  struc- 
tural alteration.  From  the  drawing  it  will  be  seen  that 
additional  tank  room  would  require  to  bo  provided  ccpial 
approximately  to  twice  the  present  capacity,  while  an  addi- 
tional area  of  filter-beds  would  be  re<iuired  to  be  provided  as 
shown— namely,  one  small  area  occupying  the  piece  of  ground 
adjoining  the  dock ;  the  other  areas  situated  adjacent  to  the 
proposed  new  tanks,  and  on  land  which  would  require  to  be 
bought  lying  to  the  north  of  tho  existing  boundary,  .amount- 
ing approximately  to  5  acres.  Certain  difficulties  would  arise 
owing  to  the  levels  of  the  existing  channels  and  outfall. 
Either  the  new  tanks  would  require  to  be  raised  5  ft.  or  6  ft. 
higher  than  the  existing  tanks,  or  a  larger  area  than  that 
shown  on  tho  drawing  would  require  to  be  provided,  or  the 
filtering  areas  would  require  to  be  constructed  with  their 
floors  at  a  lower  level  than  tho  existing  beds.  I  have  .assumed 
that  the  filters  would  bo  lowered,  so  that  the  level  of  the  tanks 
may  bo  kept  uniform,  and  tho  wholo  existing  system  of 
channels,  Ac,  other  than  the  outfall  channel,  together  with 
the  receiving  reservoir  in  the  pump-room,  utilised  without 
alteration,  which  would  otherwise  be  reqtiired  if  the  tanks 
wore  raised.  In  any  case  provision  would  require  to  be  made 
for  continuously  freeing  the  filters  from  ellluent  water,  and 
this  during  tlie  greater  portion  of  tho  day  would  require  steam 
power. 

ESTIMATED  COST. 
I  estimato  that  it  would  require  an  expenditure  of  from 
£45,000  to  £50,0tK1.  This,  assuming  a  sum  of  £t5,(XX)  was 
borrowed  for  thirty  years  at  H  per  cent.,  woidd  be  an  annual 
charge  of  £2,295.  It  is  not,  however,  likely  that  the  board 
would  be  allowed  to  borrow  the  wholo  of  the  money  for  tho 
period  stated,  and  it  may  be  estimated  aa  follows  : — 

£  £      .■<.   <h 

C,()00  at  3  per  cent,  for  fifty  years       ...  233     5    0 

10,000  „  ten' years         ...         1,172  10     0 

29,000  „  thirty  years     ...         1,479     0     0 

£2,88-4  15  0 
Assuming  tho  whole  of  the  new  works  could  bo  maintained 
in  working  order  for  a  sum  of  £5(X)  per  annum,  the  annual 
renewing  of  filtering  material  alone  would  be  about  £1 ,000  ; 
making  a  total  of,  say,  £3,795  annual  expenditure,  taking 
total  capital  repayments,  itc,  over  thirty  years.  Against  this 
tho  board  would  cease  to  have  any  expenditure  under  tho 
heading  of  "  SIndge-pressing,  chemicals,  &c.,"  and  from  tho 
actaal  expenditure  of  previous  years  it  may  be  assnmod  that 
a  sum  of,  say,  £2.055  would  ce.iso  to  be  requireil  for  those 
purposes.  This  sum  includes  tho  whole  of  the  oxjiendituro 
for  sludge-pressing,  chemical  precipitation  and  barging  away 
the  sludge  cake  as  at  present.  I  have  assumed  that  tho 
present  staff  would  be  sufficient  to  work  tho  now  arrangement. 
It  will  be  seen  that  the  saving  of  £2,055  is  counterbalanced 
by  an  expenditure  on  repayment  of  capital  and  interest,  &c., 
amounting  to  £3,795,  if  tho  amount  of  capital  borrowed  be 
repaid  in  thirty  years.  Tho  above  shows  the  practical  bearing 
of  tho  scheme  when  considered  from  a  constructive  point  of 
view,  and  tho  works  are  estimated  for  tho  dry  weather  tlow 
of  sewage  alone.  Xti  provision  is  made  for  rain  storms,  which 
require  to  be  rapiiily  pumiied  out  at  a  rate  of  from,  say, 
6,000,000  to  24,000,000  gallons  per  day.  Additional  land 
would  no  doubt  be  required  to  deal  with  the  storm  water, 
either  for  storage  or  clarification.  This,  however,  is  not  in- 
cluded in  the  above. 

VISIT  TO  S0TTON. 
As  arranged  at  a  previous  board  meeting,  a  visit  was  re- 
cently  paid   to   tho   Sutton  sowago   works.     The  following 


report  of  the  visit  was  presented  by  Mr.  Fairley  also  at  the 
last  meeting : — 

As  arranged  at  tlio  last  board  mooting,  a  visit  waa  paid  to 
the    Sutton   sewage  works  on   Tuesday,  October  2Gth.     Tho 
following   members   were   present :  Messrs.    Billclt,    Blasby, 
Cundell,  Gascoyne,   Kelsall,   Laidlaw   and   Ur.   Otway.     Tho 
biological  process  as  seen   working  at  Sutton  is  apjjlied  to  a 
small   portion  of  tho  daily   flow   of   sewage— approximately 
90,000,0(X)  gallons,  or  one. fifth  of  the  daily  flow,  being  taken 
out  of  about  .500,(X)0,000  g.allons.     The  bulk  of  tlie  sewage  is 
treated  with  lime  and   iron   in  precipitation  tanks,  and   the 
effluent  water  afterwards  passed  over  filters  on  the  irrigation 
land   adjoining   to  tho   amount  of  about    18   acres.     Storm 
water  is  also  dealt  with  in  that  form  as  f.ost  as  it  reaches  tho 
works.     The  biological  tanks  .aro  three  in   number,  and  aro 
filled  to  a  certain  depth  with  burnt  clay,  the  clay  being  taken 
from  tho  land  adjoining.     The  sewago  is  allowed  to  flow  into 
each  of  the   tanks  in   turn.     After  each   one   is  filled   it   is 
allowed  to   stand  for  a  certain  time.     Tho  efflaent  is   then 
dra^vn  off  and  passed  throngh  tho  filtering  area.     One  tank 
has  been  in  use  since  November  21,  1890,  and  the  remaining 
two  since  about  May  or  June,  1897.     The  jiroccss  is  said  to 
be  able  to  cleanse  sewago  for  an  indefinite  period   without 
any  restiltant  sludge.     The  surveyor  informed  the  deputation 
that   no   special  organism  or  bacteria   were  cultivated,   the 
organism  being  supposed  to   be  present  in  tho  sewage;  also 
that   tho  tank   must   receive  a   fixed   qnautity   each    filling, 
although  it  could  be  filled  from  two  to  four  times  each  day. 
insccssios. 
In  answer  to  Mr.  Lambert,  the  engineer  said,  when  viewed 
in  a  glass  the  effluent  was  seen  to  be  full  of  white  particles. 
— Alderman  Blasby  said  it  was  in  his  opinion  a  very  expensive 
business,  and  would  cost  some  thousands  of  jwunds  to  start 
at  Richmond,  and  aa  chairman  of  tho  Works  Committee  lio 
did  not  think    that  they  onght  to    take  any  action  in  tho 
matter. — Tho  mayor  asked  for  information  about  tho  pollu- 
tion of  a  brook  at  Sutton  which  tho  engineer  Iiad  mentioned. 
— Mr.  Bush  said  ho  went  down  to  Sutton  by  himself.    He  did 
not  go  into  the  works,  but  followed  the  brook  in  question  for 
some  2  miles.    Above  the  works,  and  for  some  distance  below 
them,  the  water  in  tlie  brook  was  clear,  but  at  half-a-mile  tho 
brook  began  to  smell,  and  when  he  had  gone  a  mile  and  a  half 
the  stench  was  so  abominable  that  he  had  to  leave  it.  Nothing, 
so  far  its  he  saw,  wont  into  the  brook,  but  the  efljiient  from 
the  works  seemed  to  got  into  a  state  of  fermentatitjn.— Mr. 
Kelsall  said  the  authorities  at  Sutton  claimed  that  tho  pollu- 
tion of  the  brook  was  not  due  to  anything  tho  works  poured 
into   it,    but   to   a   defective    sewerage    arrangement    which 
allowed  crude  sewage  that  never   went  into  their  works  at 
all  to  enter  the  brook.— Dr.  Otway  said  he  waa  favourably 
impressed  with  the  system.     If  the  effluent  of  ono  waa  as 
good  as  tho  other  the  working  of  the  biological  system  must 
be  ver\-  much  less  expensive,  as  there  was  no  sludge  to  press, 
and  the  only  expense  after  the  initial  outl.iy  would  be  tho 
reburning  about  every  five  years  of  the  cl.ay,  which  would  not 
be  a  very  heavy  matter.     At  a  place  near  Manchester  that 
process  was   only  repeated   about  every  twelve   or   twenty 
years. — Sir  James    Szlumpor   thought   the  system    had   not; 
been  long  enough  established  at  Sutton  for  them  to  attempt. 
to  make  any  alteration  in  their  present  system.     He  hoped 
that  the  day  would  come  when  a  much  less  expensive  system 
of  disposal  "would   be   brought  about  than  that  they  had  at 
present,  but  he  thought  that,  at  any  rate,  they  ought  to  go  on 
as  they  were  for  at  least  another  year,  and  then  see  what  tho 
worksat  Sutton  were  like. — Alderman  Burt  agreed  with  this 
view. — Mr.  Kelsall  said  they  would  want  a  tank  sixty  times 
tho  size  of  that  in  use  at  Sutton. 

Eventually  it  was  decided  that  no  action  shonld  bo  taken, 
and  a  circular,  received  from  Colonel  Duckett,  tho  Local 
Government  Board  ins)iector,  who  had  been  going  on  tho 
same  linos  as  Mr.  Dibdin,  but  who  claimed  that  he  had  been 
much  more  successful,  was  laid  on  the  table. 


Examination  of  Plumbers. — An  examination  of  master 
and  operative  jilumbers  ajiplying  for  registration  under  tho 
national  registration  of  iibniiliira  was  hold  on  Saturday  by 
tho  Worshiiiful  Comimny  of  Plumbers  at  the  Borough  Poly- 
technic Institute,  103  llorough-road,  London,  S.E.  Thero 
wore  eighteen  landidatos  luesent  from  various  parts  of 
London  and  also  from  several  provincial  towns.  Tho  tcsW 
in  workman.ship  included  lead  bossing.  pi(W  bending  and  joint 
making,  and  tho  examinations  included  tho  subject  of  roof 
covering,  contamination  of  drinking  water  from  faulty  con- 
nections,  Brrangement  of  hath,  sink  and  closet  wastes,  drnin- 
oge  of  town  houses,  aud  disconnection  with  sowers.  Tho 
examiners  wore  Mr.  Charles  Hudson,  chainnnn  of  the  bonni 
of  examiners,  Mr.  J.  Kenisloy,  mnater  plumber,  Mcssm.  J.  J. 
L.  Scott  and  J.  L.  Mcintosh,  representatives  of  the  I'nited 
Operative  Plumbers' Association  of  Great  Britain  and  Ireland, 
and  Mr.  C.  T.  Millis,  principal  of  tho  oducatipii  department, 
of  tho  Borough-road  Polytechnic  Institute. 
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Points  of  Professiosia!  Practice. 


CORRESPONDENCE. 


Exeter  Sewage  Works:  Recent  Explosion.— "  Enquirer  " 

writes  :  In  joar  issue  of  November  26th  an  item  of  news 
appears  to  this  effect.  "  We  regret  to  liear  tliat  Mr.  A.  Creer, 
city  engineer  of  York,  met  with  an  accident  recently  wliilo 
inspecting  tlie  septic  tanks  at  E.veter.  While  Mr.  Creer  was 
in  the  septic  tank  an  exploaion  took  place.  It  is  stated  that 
a  precisely  similar  accident  happened  a  few  weeks  since  to 
the  city  engineer  of  Belfast  in  the  same  chamber  at  Exeter." 
I  did  hope  to  see  some  remarks  upon  or  somo  explanation  of 
the  cause  of  these  exjilosions  in  the  following  issue  of  your 
paper.  As  none  was  forthcoming,  will  you  kindly  inform  me, 
or  ask  subscribers  to  inform  me,  as  to  the  cause  of  the  ex- 
plosions, the  extent  of  damage  done  to  the  works  by  them, 
and  damage  done  to  persons  about  the  works.  I  have  known 
explosions  to  take  place  in  sewage-dealing  apparatus  sponta- 
neously and  doing  considerable  damage,  but  have  never  heard 
that  the  actual  cause  has  been  discovered.  It  is  an  important 
subject,  and  I  should  like  to  bo  enlightened  upon  it. 

Sewer  Ventilation :  Rushden  Report.— Mr.  W.  B.  Madin, 

surveyor  to  the  Rushden  Urban  Uistrict  Council,  writes : 
Your  correspondent  of  last  week  has  given  full  vent  to  his 
feelings  in  a  very  sarcastic  manner.  I  can  assure  Mr.  Brown 
that,  in  whatever  else  I  may  have  been  remiss,  I  did  not  fail 
to  catch  the  pith  of  his  story  and  to  see  the  wares  he  vends. 
It  is  rather  unfortunate  that  the  system  advocated  by  Mr. 
Brown — who  tells  us  as  plainly  as  he  can  that  it  is  the  system 
— is  only  used  in  two  of  the  towns  from  which  replies  were 
received.  Criticism  is  always  acceptable,  and  most  useful  to 
all  when  it  comes  from  an  experienced  and  open  mind  ;  but 
who  so  little  qualified  to  give  a  fair  and  unbiased  opinion  as 
the  managing  director  of  a  patent  sanitation  company  ? 


QUERIES  AND  REPLIES. 

Skefches  accompa)}yiTitg  Queries  should  he  made  separate  on  white  paper 
in  plaiji  bluvk-iitk  tines.    Lettering  orjigures  should  be  hold  mid  plain. 

119.  Highway:  Substitution  of  New  Road :  Sewering  of 
Road. — "J.  B."  writes  :  An  owner  has  purchased  the  land  as 
shown  in  sketch  subjoined.  The  road  ABCD  is  a  public  road. 
Permission  is  asked  to  make  this  a  private  road,  and  in  ex- 


/(jiA-t-Aj      /?-<7-*-jsC 


change  to  make  a  new  road  from  F  to  E.  There  is  no  objec- 
tion to  this,  but  could  we  compel  the  o'n'nor  of  the  land  marked 
W,  supposing  he  wanted  to  build,  to  sewer  the  road  EP  at 
any  future  time  ?  The  owner  of  the  plot  marked  X  gives  a 
guarantee  not  to  build. 

We  assume  that  this  is  an  urban  district,  and  that  the 
proposed  new  road  is  to  be  inade  under  the  provisions  of 
sec.  146  of  tho  Public  Health  Act,  1875.  If  such  be  the 
case,  tho  road  on  completion  will  become  a  highway  main- 
tainable and  repairable  by  the  inhabitants  at  large.  Under 
such  circumstances  tho  authority  have  no  ijowers  under  the 
Public  Health  Acta  enabling  them  to  enforce  the  making 
of  the  sewer  in  the  highway  by  the  owner  of  the  land 
marked  AV. 

120.  Sewage  Disposal :  Bacteria  Filters. — "  J.  B."  writes : 

We  are  trying  the  bacteria  system  of  sewage  purification  here. 
The  tanks  filled  in  with  broken  bricks  1  ft,  6  in.  deep  answer 
better  than  tho  coke  ashes.  Tho  ashes  put  in  I!  ft.  deep  be- 
came choked  in  a  short  tiTne,  and  it  was  found  that  only  tho 
upper  layer  of  about  1  ft.  0  in.  had  been  acted  upon,  the  under 
layer  of  1  ft.  6  in.  being  as  dry  as  when  it  was  put  in.  We  have 
cleaned  out  the  .3  ft.  tanks,  and  are  refilling  them  to  1  ft.  6  in. 
in  depth,  and  have  ordered  a  quantity  of  brick  refuse  from 
brickworks.  There  seems  to  be  a  difference  of  opinion  as  to 
the  depth  best  to  adopt.  A  AVinsford  correspondent  says  7  ft., 


Mr.  Dibdin  says  6  ft.  At  Aldershot  they  say  4  ft.  or  5  ft.,  and 
we  say  1  ft.  6 in.  Of  course  the  shallower  they  are  the  more 
land  required.  My  own  opinion  is  that  two  sets  are  required 
—an  upper  and  a  lower.  When  we  tried  the  two  the  effluent 
was  very  good.  As  wo  are  only  experimenting,  any  informa,- 
tion  would  be  gladly  received. 

We  would  suggest  to  our  correspondent  that  he  should 
seek  the  skilled  advice  of  a  chemist,  such  a.s  Mr.  Dibdin, 
rather  than  spend  money  in  making  experiments  without 
proper  guidance  and  with  an  evidently  uncertain  accjuaint- 
ance  with  the  principles  of  bacterial  purification  of  sewage. 
The  information  which  he  furnishes  is  much  too  vague 
to  permit  us  to  attempt  to  advise  with  satisfaction. 
Were  tho  coke  ashes  referred  to  as  being  laid  3  ft.  deep 
screened ;  and,  if  so,  to  what  gauge  ?  Moreover,  in  what 
manner  is  the  sewage  applied— intermittently  or  otherwise; 
and  if  intermittently,  what  period  of  rest  is  given.  We  are 
informed  that  with  projier  application  of  the  sewage  tho 
filter  will  give  excellent  results  up  to  6  ft.  or  7  ft.  in  depth. 
We  regret  we  are  unable  to  assistant  our  correspondent  more 
definitely.  He  might  with  advantage  read  the  paper — 
which  appeared  in  our  issue  of  July  30th  last,  p.  129 — by 
Mr.  C.  Chambers  Smith,  e.E  ,on  the  construction  and  work- 
ing of  the  bacteria  filters  at  the  Sutton  (Surrey)  sewage 
works. 

121.  Nuisance  from  Lime  Kilns :  What  Proceedings  to 

be  taken. — "  Anti-Lime  Kiln  "  writes  :  Could  you  inform  me 
whether  it  is  or  is  not  practicable  to  build  a  lime  kiln  (in 
which  to  convert  limestone  into  ordinary  building  lime)  with 
a  domed  top  and  having  a  chimney  carried  up  to  a  height 
BuiBcient  to  prevent  any  nuisance  arising  from  the  smoke  or 
fumes.  In  my  district  there  are  several  lime  kilns  which  are 
only  built  up  to  the  level  of  the  fire  and  quite  open  at  the  top, 
and  consequently  the  smoke  and  fumes  are  very  objectionable 
to  the  occupants  of  the  surrounding  property.  It  apjicars  to 
me  that  they  are  only  remediable  under  sec.  01  sub-sec.  7  of 
the  Public  Health  Act,  187.5,  which  states  that  "  any  fireplace 
or  furnace  which  does  not  as  far  as  practicable  consume  its 
own  smoke  arising  from  the  combustible  used  therein  and 
that  is  used  for  working  engines  by  steam,  or  in  any  mill, 
factory,  dyehouse,  brewery,  bakehouse  or  gasworks,  or  in  any 
manufacturing  trade  or  process  whatsoever."  Therefore,  it 
appears  to  me  that  the  main  point  would  be  to  prove  that  tho 
said  lime  kiln  could  be  made  to  practically  consume  its  own 
smoke  by  doming  the  top  of  the  kiln  over  and  erecting  a 
chimney  to  carry  tho  smoke  to  a  sufficient  height.  I  should 
be  glad  to  know  if  there  are  any  kilns  for  burning  lime  for 
ordinary  building  purposes  which  are  domed  in  as  I  have  sug- 
gested. 

We  are  of  opinion  that  the  provisions  of  sec.  91  sub-see. 
7  of  tho  Public  Health  Act,  1875,  do  not  apply  to  the  case 
named  by  our  correspondent,  but  that  proceedings  may  be 
taken  under  sec.  114  of  the  Act.  This  section  enacts  that 
in  an  urb.an  district  where,  i"'fr  alia  '' any  manufactory, 
building  or  place  used  for  any  trade,  business,  process  or 
manufacture  causing  effinvi.a  is  certified  to  any  urban 
authority  by  their  medical  oificer  of  health,  or  by  any  two 
legally-qualiSed  medical  practitioners,  or  by  any  ten  in- 
habitants of  tho  district  of  such  urban  authority,  to  be  a 
nnisance  or  injurious  to  the  health  of  any  inhabitants  of 
the  district,  such  urban  authority  shall  direct  complaint  to 
.  be  made  before  a  justice,  Ac."  It  must  be  observed  that  if 
the  effluvia  amount  to  a  nuisance  in  the  sense  of  causing 
annoyance  or  discomfort  it  is  sufficient  to  bring  the  trade 
within  this  section  without  proving  also  that  injury  to 
health  results  from  such  effluvia.  Eeference  may  be  made 
to  the  following  cases  as  instances  of  actionable  nuisances 
arising  from  trades  or  manufactures — viz.,  vapours  and 
nmells  from  candle-making.  Bliss  v.  Hall,  4  Bing.  N.C.,  183; 
vapours  from  arsenic  works,  licg.  v.  Qaiiand,  15  J. P.,  260; 
vapours  from  copper  works,  BaHior/  v.  Hoi'j'i'on,  28  L.J., 
ch.  473;  St.  Helen's  Smeltiiig  Company  v.  Tipping,  L.B.  \, 
ch.  66  ;  the  nmnufacture  of  nightsoil  from  manure.  Knight 
V.  Gardner,  19  L.T.  (.M.S.),  277;  coke  ovens,  Salvin  v.  The 
North  Brancepeth  Coal  Company,  L.R.,  9  ch.,  7U5  ;  44  i. J., 
ch.  149;  tho  manufacture  of  tar,  sulphate  of  ammonia  and 
anthracene,  Bigsby  v.  Diclin.'ion,  4  Ch.  D.,  24;  chemical 
works,  Broole  v.  Wigg,  38  L.T.  (N.S.),  732,  *c.  There  are 
several  forms  of  improved  kilns  over  the  open  kiln,  which 
is  what  we  understand  1,"^  in  use  in  the  instance  named,  and 
where  tho  nuisance  can  be  very  considerably  minimised. 


Sand  on  London  Streets.— According  to  Pearson's  Weekly, 
£K),H0U  is  cxjieniied  each  year  in  sprinkling  the  streets  of 
London  with  saud  to  prevent  theJiorses  from  slipping. 

Lisbon.- Tho  Secretary  of  State  for  Foreign  Affairs  has 
received  from  her  Majesty's  Minister  at  Lisbon  copies  of  a 
royal  decree  of  the  5th  inst.  inviting  tenders,  to  be  received 
by  January  5th  next,  for  tho  construction  of  the  sewerage 
and  drainage  works  and  sanitary  improvement  of  the  city  of 
Lisbon.  Tho  conditions  of  tendering  may  be  inspected  at 
the  commercial  department  of  the  Foreign  Office  any  day 
between  the  hours  of  11  a.m.  and  6  p.m. 
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rhe  Editor  will  be  pleased  to  answer  any  questions  affecting 
(he  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  (which  should  he  written  logibly  on  foolscap  paper,  one 
side  only)  should  be  addressed  to  "  The  tare  Editor,"  at  the  Offices 
of  The  Scteveyob.  Where  possible,  copies  of  local  Acts  or  docu. 


QUERIES  AND  REPLIES. 
Private  Stbekt  Works  Act,  1892:  MoiiKr.  Bv-Laws: 
Drains. — Mr.  William  Pore,  snrveyor  of  West  Bridgford, 
writes :  May  I  trouble  your  Law  Editor  to  be  good  enough 
to  answer  the  following  queries:  (1)  In  measuring  tlie 
property  owners'  frontages  should  the  corner  plots  be 
measured  as  from  .V  to  B  or  A  to  C  as  in  the  accompany- 
ing illustration.  In  the  one  case  the  portion  of  street 
at  junction  wouhl  bo  paid  for  by  all  the  owners  in  street; 
in    the  other  case  would   be   borne   by   the  corner  owners. 

(2)  Is  it  intended  by  the  Act  that  each  road  shall  be 
separately  dealt  with,  or  may  a  number  of  roads  junction- 
ing  with  each  other  be  taken  together,  and  thus  the  whole 
estate  bo  equally  charged.  In  the  instance  I  refer  to  two 
streets  are  in  far  worse  condition  than  the  others  and  will 
cost  more  to  be  put  in  order;  but  the  cause  of  this  is  that 
they  have  taken  the  traftio  in  developing  the  rest  of  the  estate. 

(3)  6up])0se  an  authority  read  the  Act  where  it  833-8  the 
whole  or  jxirt  of  a  street  to  mean  a  part  of  its  width,  and 
served  notices  on  owners  to  (a)  ]>ut  in  condition  the  carriage- 
way only,  including  fixing  a  kerb,  and  do  nothing  whatever 
to  the  footpath  beyond  filling  in  at  back  of  kerb  sufficient  to 
hold  them  in  position ;  or  (6)  put  the  carriageway  into  condi- 
tion as  before  and  simply  level  the  footpath  to  suit  the  kerbs; 
or  (f)  finish  carriageway  as  before  and  make,  say,  a  gravel 
footpath  ;  could  the  owners  in  either  of  these  cases  then  insist 
on  the  roads  being  taken  over  by  the  council.  The  customary 
finished  footpath  of  the  district  is  tar  paving.  My  reason  for 
this  query  is  to  know  if  the  council  could  servo  notices  to  put 
the  part  of  street  between  kerbs  in  condition  at  one  time  and 
at  some  future  time  serve  further  notices  to  do  the  footpaths. 

(4)  Can  an  authority  dictate  as  to  the  lines  and  methods  of 
constructing  and  layingthe  drains  of  .anew  building,  including 
the  provision  of  inspection  chanihci-ti  where  considered  by  them 
necessary.  The  authority  are  expected  to  inspect  and  approve 
of  such  drains;  and,  in  my  opinion,  it  is  but  fair  that  they 
should  dictate  the  conditions.  The  Model  By-Laws  are  in 
force,  but  nothing  is  expressly  stated  therein  as  to  the  pro- 
vision of  inspection  chambers,  the  size  of  drain,  the  i-iiid  of 
trap,  and  other  matters  of  detail,  which  it  has  been  my 
practice  for  the  authority,  acting  on  the  advise  of  their  sur- 
veyor, to  determine  and  require.  Ami  right?  It  has  been 
my  practice  heretofore  to  compel  the  provision  of  an  inspec- 
tion chamber  at  the  point  where  the  disconnecting  trap  is 
placed,  and  the  trap  to  have  .in  arm  giving  access  between  it 
and  the  main  sewer,  and  never  to  allow  the  trap  to  be  buried 
•with  a  mere  pipe  brought  to  the  surface  as  an  air  inlet.  This, 
I  contend,  is  reasonable  and,  indeed,  necessary  ;  cannot  it  be 
enforced  ? 

(1)1  think  there  can  be  no  doubt  that  the  frontage  should  be  measnred 
from  A  to  B.  (2)  Bj  Bee.  6  of  the  above  Act  it  is  ex|)re3s!y  provided  that 
a  resolution  under  that  section  niiiy  include  "  sevenil  streets  or  parts  ot 
streets."  It  does  not  seem  to  have  been  decided  whether  in  such  a  case 
the  local  expen.se  is  to  be  apportioned  among  all  the  frontagers  or 
whether  each  street  is  to  be  dealt  with  separately  m  the  apportionment, 
but  I  should  incline  to  the  view  that  the  correct  method  is  the  former. 
(3)  In  a  case  under  the  Metroi)oli9  Management  .\cts  it  was  held  that  a 
strip  of  land  which  was  thrown  by  the  lando\vner  into  an  old  highway 
formed  a  "  street "  which  the  authority  could  compel  the  frontagers  to 
pave  {Siehardt  v.  K^ettick,  it7  L.J.,  M.C.  -181.  In  such  a  case  a  similar 
strip  would  probably  be  held  to  be  "  part  of  a  street"  within  the  Pri- 
vate Streets  Works  Act.  18011.  But  where  no  such  special  circumstances 
exist  I  think  that  the  reasonable  conhtniction  of  the  expression  "  part 
of  ft  street"  in  this  Act  is  the  whole  of  the  width  of  the  street  for  part 
of  its  length.  It  is  curious  that  in  sec.  loO  of  the  Public  Health  .\ct, 
1875,  the  phrase  used  is  "  any  street  ....  or  the  carriageway,  foot- 
way, or  any  other  part  of  such  street,"  while  in  the  latter  Act  (sec.  fi)  it 
Is  merely  "any  street  or  part  of  a  street."  I  am  inclined,  therefore,  to 
think  that,  in  the  absence  of  any  special  circumstances,  if  the  authority 
give  either  of  the  notices  (,i)  (A)  or  (c)  referred  to  in  the  (luory  the 
owners  could,  on  the  work  being  done,  give  notice  to  the  authority, 
under  soo.  110,  to  declare  the  street  repairable  by  the  inhabitants  at  largo. 
The  point,  however,  is  not  altogether  free  from  doubt.  (1)  The  Model 
By-Laws  ajiiicar  to  deal  with  the  subject  of  drain  construction  in  very 
considerable  detail,  and  I  think  it  may  Ijo  fairly  argued  that  as  they 
make  no  mention  of  ftii  inspectitm  charaber  it  cannot  be  insisted  ujiou 
under  those  by-laws.  The  size  of  drain  is  prescribed  in  By-Law  02,  and 
By-Law  03  reiiuires  a  "  suitable  "  trap. 


"  New  BuiiDiNGs":  By-Laws. — "Criccietli  "  writes:  I  beg 
to  submit  ground  plan  of  property  belonging  to  Mr.  W.  AV. 
Wntkin,  who  h.as  leased  the  ground  to  a  speculator  to  pull 
down  insanitary  dwellings  and  build  small  new  cottages  on 
the  sites.  But  the  builder  maintains  that  ho  is  not  obliged 
to  present  his  jilans  for  approval  to  the  urban  district  council, 
and  refuses  to  provide  footpaths  according  to  by-luw-a.  I 
urge  that  the  alterations  are  such  as  to  constitute  all  the 
block  into  now  buildings:  As  to  those  fronting  Castle  street, 
the  foundations  of  both  front  anil  back  are  removed,  leavinir 
only  a  sinall  portion  of  the  end  sou'h  and  mirth  and  written 
*' old  fouiuiutious "  un  plan.  Tlio  character  uf  tiiis  p:irt  is 
entirely  altered  at  preseut :  they  are  low  huts  without  back 


rr>ents  referred  to  should  he  enclosed.  All  erplanatory  diagratiu 
must  be  drawn  and  lettered  in  black  inJt  only.  Correspondents 
who  do  not  wish  their  names  published  should  furnish  a  nom 
do  plume. 


doors  or  back  promises.  As  to  the  portion  fronting  Castlo- 
square,  on  the  right  hand  an  old  smithy  is  converted  into  u 
dwelling,  on  the  left  hand  an  old  dwelling  is  to  bo  made  into 
a  shop,  and  the  open  coart  w-hich  leads  into  the  front  of  the 
present  dwellings  is  to  be  appropriated  into  a  kitchen  and  to 
be  added  to  the  corner  premises.  These  two  last-named 
houses  now  front  south  into  the  said  open  court,  and  have 
no  back  doors.  But  iu  future  their  fronts  are  to  be  reversed 
into  Castle-square;  but  no  provision  is  made  for  footpaths, 
neither  in  Castle-street  nor  Castle-square,  Castle-street  being 
the  main  thoroughfare  leading  from  the  Marine-terrace  and 
beach  to  the  town.  I  should  feel  most  grateful  if  yon  will 
kindly  reply  in  j-our  next  issue  if  tho  buildings  in  question 
are  to  bo  treated  as  new  buildings  or  other^visc. 

If  either  of  the  old  buildings  is  pulled  down  to  or  below  the  ground 
floor,  then  its  re-crection  is  to  be  considered  as  the  erection  of  a  new 
buiUUng  under  sec.  159  of  the  Public  Health  Act,  1S75.  This  section, 
however,  docs  not  exhaust  the  definition  of  a  new  buililing,  and  it  is  a 
(question  of  fact  for  the  magistrates  to  decide  in  each  case  whether  a 
new  build'ng  is  being  erected.  I  should  think  that,  as  regards  tho 
houses  fronting  on  Castle-street,  the  proposcil  alterations  undoubte'-lly 
amount  to  the  erection  of  new  buildings  ;  as  regards  the  others  there 
may  be  a  doubt  (unless  the  old  buildings  are  pulled  down  to  or 
below  the  ground  floor).  St«  Querj-  and  Reply,  page  4O0,  oaIi  (Th« 
ScBVKYOE  (or  8th  October,  1897.) 


Watering  Strkrts  ix  Rural  Districts:  Cost  op  Water 
Carts  and  Stand  Pipes. — Mr.  Bernard  Godfrey,  surveyor  to 
the  Rothcrhain  Rural  District  Council,  writes  :  Will  you  or 
some  of  your  readers  kindly  give  me  their  opinion  as  to  who 
should  purchase  and  pay  for  a  water  cart  in  a  rural  district 
having  the  necessary  urban  powers  and  consisting  of  twenty 
parishes,  the  cart  to  be  used  only  for  watering  the  roads  iu 
one  parish.  Should  it  be  purchased  by  the  rural  district 
council  and  charged  to  the  parish,  or  paid  for  out  of  general 
e.vpenses  charged  on  the  whole  district ;-  If  the  former,  would 
the  parish  have  any  claim  upon  it,  if  at  any  future  time  they 
became  a  separate  urban  district  ?  The  same  questions,  I 
take  it,  apply  also  to  the  provision  of  stand  pipes  for  filling 
tho  cart.  The  parish  council  have  asked  for  the  work  to  bo 
done,  and  are  w-illing  that  the  parish  should  bo  debited  «-ith 
the  cost  of  working  and  water,  but  object  to  paying  for  the 
cart  in  the  first  instance. 

A  district  council  is  not  bound  to  undertake  street  watering,  but  may 
do  so  (ttt  sec.  42,  Pubhc  Health  Act,  1S75).  By  sec.  2»  of  that  Act 
"special  expenses"  are  chargeable  to  separate  parishes.  "Special 
expenses  "  are  those  specified  in  tho  section  (whicli  do  not  includo  ex- 
penses of  road  watering)  and  all  other  expenses  incurred  in  respect  of 
a  parish  and  determined  by  order  of  the  Local  Government  Boattl  to  be 
special  expenses.  It  is,  therefore,  for  that  board  to  determine  in  the 
present  case  whether  the  cost  of  the  water  cart  ami  stand  pipes  are 
"  special  exjienses,"  so  as  to  bo  chargeable  to  the  parish  in  question. 


BriLDiKG  By-Laws  :  Flats  Fronting  ox  one  Street  over 
Shops  Fronting  on  Another  Street:  Open  Space  in  he.\b 
OK  Domestic  Bciluixg. — '•  T.W."  writes:  I  am  about  to  sub- 
mit plans  for  some  proposed  shops,  with  flats  over,  on  a  piece 
of  gromid,  as  sketch  herewith,  70  ft.  deep  and  fronting  one 
side  on  to  the  High-street  and  the  other  on  to  a  proposed 
new  road,  King-street.  It  is  proposed  that  tho  Hats  above 
tho  shops  shall  be  entered  from  King-street.  Houses  arc 
proposed  to  bo  erected  on  the  opposite  side  of  King-street. 
Can  tho  local  authorities  make  me  set  back  25  ft.  from  King, 
street,  as  in  this  case  there  is  no  back,  both  being  fronting 
on  to  a  street  10  ft.  wide.  The  by-laws  state  :  "  There  shall 
be  provided  in  the  rear  of  every  domestic  building  an  open 
space  exclusively  belonging  thereto  and  free  from  any  erec- 
tion thereon,  such  open  space  to  extend  laterally  the  w-holo 
width  of  such  building  for  a  disstanco  of  2.5  ft.  from  the  rear- 
most wall. 

This  is  rather  a  curious  and  exceptional  case.  If  tho  flats  are  to  have 
no  connection  with  the  shops.  l>ut  are  to  bo  sojiamte  tenements,  then 
their  rear  would  be  tow-ards  tho  Higli-street.  and  an  open  space  would 
liftve  to  bo  provided  there.  If,  on  the  other  hand,  they  are  t«i  be  con- 
nected with  tho  shojis.  then  each  shop  and  flat  would,  I  think,  together 
constitute  a  single  building,  aiul  in  that  case  I  do  not  think  that  what 
would  otherwise  havo  been  tho  rear  of  that  building  trir.,  tho  King- 
street  side)  can  lie  exempted  fnim  this  liabihty  of  a  rear  (rir.,  to  l>o  pro- 
vided with  an  open  space)  merely  because  the  flats  aro  to  bo  entered 
from  that  side. 


Nanking^, — \  number  of  Chinese  merchants  have  i>efilioncd, 
and  are  aw;iiiing  a  reply,  for  perniissiou  to  construct  water- 
works in  the  town. 

Calcutta. — There  has,  it  is  reported,  been  an  increase 
in  nearly  all  diseases  in  this  city,  and  the  high  morijility 
among  infants,  according  to  a  well-known  mi-dicnl  man,  is  a 
prominent  and  diseredii able  feature,  and  calls  for  improved 
Hani'uti>'n  in  connection  with  ilie  constru<-tion  and  clent>li- 
nes«  of  dwtllings,  and  th-  proper  regul  tion  of  the  milk 
Bupfdy  iu  ttdditiou  to  tho  geucrul  drainage  and  clvauliaoi>s  of 
the  town. 
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Municipal  Viork  in  Progress  and  Projected. 


In  the  metropolis  the/e  promises  to  be  great  activity  in 
connection  with  wood  paving,  while  in  the  provinces  the 
favonrite  municipal  enterprise  seems  to  be  electric  lighting 
and  supply.  Among  the  prominent  cases  we  mention  this 
week  are  Barrow-in-Furncss  and  St.  Helens,  while  Gloucester 
is  following  in  the  wake  of  Shorcditch. 

METROPOLITAN    AUTHORITIES. 
LONDON   COUNTY  COUNCIL. 

The  great  feature  of  Tuesday's  meeting  was  the  discussion 
which  arose  over  the  recommendations  of  the  Local  Govern- 
ment and  Taxation  Committee  in  regard  to  new  sources  of 
revenue,  and  particularly  the  taxation  of  site  values.  By  a 
very  narrow  margin  the  first  of  nine  recommendations  has 
been  adopted.  This  discussion  did  not  add  much  to  the  know- 
ledge of  the  subject.  A  wordy  warfare  has  also  arisen  over 
certain  allegations  made  by  Jlr.  Idi-is,  of  neglect  of  duty  in 
purifying  the  Thames  against  the  Thames  Conservancy,  of 
which  body  he  is  a  member. 

Loans  to  Local  Author  it  ies.^V  yon  the  recommendation  of 
the  Finance  Committee,  it  was  agreed  to  lend  the  Hackney 
Vestry  £37,100  for  paving  works ;  the  St.  James's,  West- 
minster, A''estry  £18,000  for  karri  wood  and  asphalte  paving- 
works  ;  the  Islington  Vestry  £3,050  to  pay  their  contribution 
to  the  Blackstock-road  improvement  and  £14,250  for  electric 
lighting;  the  Newington  Vestry  £3,190  to  construct  certain 
sewers;  St.  Margaret's  and  St.  John's,  Westminster,  Vestry 
£23,600  for  sewerage  and  paving  works  and  street  improve- 
ments ;  and  the  Shoreditcli  Vestry  £2,000  for  the  construction 
of  a  van  store  and  workshop  at  Kingsland-road. 

Tratnway  Extension, — The  Parliamentary  Committee  sub- 
mitted the  draft  of  the  Bill  for  power  to  construct  a  tramway 
from  the  existing  termini  of  the  London  and  South  London 
Tramways  Companies  at  Westminster  Bridge-road  along  the 
centre  of  Westminster  bridge  and  the  whole  of  the  Victoria- 
embankment  to  Blackfriars  bridge,  and  various  other  tram- 
way extensions,  should  bo  approved  and  deposited,  with  such 
alterations  as  desired. 

New  Buildings. — The  Housing  Committee  recommended 
that  they  should  be  authorised  to  refer  the  estimate  of 
£14,018  for  the  erection  of  Hogarth  Buildings  on  the  Mill- 
bank  estate  to  the  works  manager  for  examiiiation  and  report 
previons  to  inviting  tenders  for  the  work  as  resolved  by  the 
council. 

Electric  Lighting. — The  Fire  Brigade  Committee  recom- 
mended that  they  should  be  empowered  to  make  the  neces- 
sary preliminary  arrangements  for  an  electric  light  installa- 
tion at  the  chief  ofBcc  in  Westminster  Bridge-road. 

Tenders. — The  Fire  Brigade  Committee  reported  that  they 
had  received  four  tenders — viz.,  Messrs.  Mills  &  Knight, 
£291  ;  Brown's  Dry  Dock  and  Engineering  Company,  Limited, 
£335;  Messrs.  Fletcher,  Son  &  Fearnall,  £395;  and  the  Thames 
Ironworks  and  Shipbuilding  Company,  Limited,  £468 — for 
the  overhauling  and  rejtair  of  the  tug  Condor.  They  recom- 
mended that  the  tender  of  Messrs.  Mills  &  Knight  be  accepted. 
Tho  report  was  adopted. 

METROPOLITAN  ASYLUMS  BOARD. 

It  was  announced,  at  the  meeting  of  the  board  on  Satur- 
day,  that  the  correspondence   from  tho  Local  Government 
Board  included  letters  sanctioning  the  proposal  to  enter  into 
a  contract  with  Messrs.  Pryke   &  Palmer  for  the  supply  of 
fire-extinguishing  appliances  to  the  Caterham  A.sylum,  at  an 
estimated  cost  of  £135,  without  first  advertising  for  sealed 
tenders  ;  and  consenting  to  the   proposal  to  enter  into  a  con- 
tract with    Messrs.   Kirk   &   llandall    for  the  erection  of  a 
steward's  residence,  male   staff  block,   and  medical  education 
and  mortuary  blook  at   the    Grove    Hospital,    also    without 
having  previously  advertised  for  sealed  tenders.     The  amount 
of  the  last-named  contract  was  stated  to  be   a  little  over 
£5,000. — The  Western  Hospital  Committee  reported  the  ac- 
ceptance of  an  estimate    (£84)    from    Mr.   W.    Griffiths,  of 
Bishopsgate-Btreet  Without,   E.C.,  for   paving   with   granite 
cubes  the  ground  in  front  of  the  coal  stores,  and  for  partly 
filling  up  the  openings. — The  Northern  Hospital  Committee 
submitted  an  amended  plan  for  altering  certain  of  the  exist- 
ing latrines  and  providing  urinals  at  three  of  the  pavilions  at 
the  Northern   Hospital,  with  a  recommendation  that   they 
should  be  approved  and  adopted,  and  that  the  work  should 
be  carried  out  by  the  hospital  staff  under  the  supervision  of 
the  steward,  at  an  estimated  cost  of  £160.     This  was  agreed 
to. — The  tender  of  Messrs.  Jesse  Ellis  &   Co.,  Maidstone,  for 
the  execution  of  certain  repairs  to  the  main  road  at  the  Gore 
Farm  Hospital,  at  the  sum  of  £.396,  was  accepted.     The  fol- 
lowing other  tenders  were  received  :  Kent  Uuad  Maintenance 
and  Store  Supply  Cotnpany,   Limited,  Gravesend,  £439;  Mr. 
A.   T.  Catley,  Lloyd-squafo,   W.C,  £468;  Mr.  W.  Griffiths, 
Bishopsgate-street   Witliout,  £487;  Mr.  G.  Osserton,  Wester- 
ham,  Kent,  £521  ;   Mr.   T.  Adams,   Wood   Green,   Middlesex, 
£.589.      Tho   arcliitect's  estimate    was   £415. — A  report  was 
presented  from    the    Works   Committee   stating   that    they 
hoped  to  be  .'ible  at  an  early   dato   to  submit  plans   for  tli'e 
chief  office  buildings,  to  be  erected  on  the  Victoria-embank- 


ment. In  the  meantime  they  were  advised  that  it  would  be 
necessary  for  the  managers  to  enter  into  an  agreement  with 
the  District  Railway  Company  as  to  the  ventilation  of  their 
tunnel,  for  which  a  shaft  already  existed  immediately  oppo- 
site the  site.  After  negotiations  between  the  architect,  Mr. 
Hall,  on  behalf  of  the  managers,  and  Sir  J.  Wolfe  Barry, 
C.E.,  on  behalf  of  the  railway  company,  an  arrangement  had 
been  come  to  tentatively,  by  the  terms  of  which  the  tunnel 
would  be  ventilated,  not,  as  was  at  first  intended,  by  carrying 
up  a  shaft  inside  the  building,  but  by  means  of  a  detached 
tower,  which,  whilst  it  would  form  an  architectural  feature 
without  in  any  way  interfering  with  the  lighting  of  the 
offices,  would  be  less  costly  and  certainly  less  wasteful  than 
would  be  the  carrying  of  a  shaft  inside  the  building. 
The  latter  alternative  would,  they  were  informed  by  the 
architect,  entail  the  loss  of  four  rooms.  It  was  therefore 
agreed  by  the  board  to  enter  into  an  agreement  upon  the 
terms,  and  subject  to  the  conditions,  agreed  upon  between 
Sir  J.  Wolfe  Barry  and  Mr.  Hall. — In  accordance  with  the 
recommendation  of  another  committee,  it  was  decided  to 
carry  out  a  scheme  for  the  concentration  of  the  water  supply 
of  the  North-Eastern  Hospital  in  one  40,000-gallon  tank 
elevated  50  ft.  above  the  surface.  A  sketch  plan  of  the  pro- 
posed tower  and  tank,  the  cost  of  which  was  estimated  ap- 
proximately at  £2,000,  was  submitted  by  the  committee. — 
An  application  was  ordered  to  be  made  to  the  Local  Govern- 
ment Board  for  authority  to  purchase  28^  acres  of  land  at 
Brentwood  as  a  site  for  an  ophthalmic  school,  at  a  cost  of 
£2,300.  The  land  has  already  been  secured  by  auction. — 
The  board  also  approved  a  jilan  of  alterations  and  additions 
to  the  "convalescent  home"  at  Leavesden  Asylum  for  the 
purpose  of  adapting  and  enlarging  the  building  for  use  as  an 
isolation  hospital. 

COURT  OF  COMMON  COUNCIL. 

A  meeting  of  the  Court  of  Common  Council  was  held  on 
Thursday,  at  the  Guildhall,  under  the  presidency  of  the  lord 
mayor.  Mr.  Berridge  presented  a  report  from  the  Cattle 
Markets  Committee,  .asking  for  permission  to  proceed  with 
the  draft  of  a  Bill  in  Parliament  for  the  extension  and  en- 
largement of  the  foreign  cattle  market,  and  for  authority  to 
construct  a  railway  and  tramway  between  the  market  and 
the  Deptford  branch  of  the  London,  Brighton  and  South  Coast 
Eailway.  Mr.  Berridge,  in  moving  the  adoption  of  the  report, 
referred  to  the  enormous  increase  which  had  taken  place  at 
the  market  during  recent  years,  which,  he  said,  rendered 
the  extension  of  the  market  a  matter  of  absolute  necessity. 
The  ontside  estimate,  he  said,  was  £80,000.  The  railway 
line,  tramway,  &c.,  was  put  down  at  £35,000,  and  the  exten- 
sion of  the  market,  together  with  other  works,  was  estimated 
at  £45,000.  That  was,  however,  an  outside  estimate,  which 
was  made  on  the  assumption  that  all  the  properties  scheduled 
would  be  taken,  a  course  which  was  not  contemplated.  The 
entire  expense  would  come  out  of  the  revenues  of  the  market, 
and  not  a  penny  out  of  the  City's  cash.  Mr.  Deputy  Walford 
also  brought  up  a  report  from  the  County  Purposes  Com- 
mittee, recommending  that  the  committee  should  be  author- 
ised to  take  such  steps  as  they  deemed  expedient  to  place  the 
views  of  the  corpor.ation  fully  before  the  Royal  Commission 
on  the  Water  Sapply  of  the  Metropolis.  After  a  lengthy  die- 
cussion  the  recommendation  was  adopted. 

VESTRIES  AND   DISTRICT   BOARDS. 

Chelsea. — The  vestry  have  now  definitely  decided  not  to 
proceed  with  the  Chelsea  embankment  extension  scheme 
without  the  co-operfition  of  the  London  County  Council.  The 
Law  Committee,  in  a  lengthy  report  to  the  vestry,  pointed 
out  that  the  advantages  of  going  to  Parliament  without  tho 
sanction  and  co-operation  of  the  London  County  Council  were 
obvious.  The  proposal  would  have  greater  weight,  and  would 
be  more  economical. — The  surveyor  has  received  instructions 
to  prepare  a  detailed  report  as  to  the  advisability  of  purchasing 
fifteen  dust  motor  cai's.  Estimates  and  particulars  are  to  be 
obtained  from  about  six  firms. 

Camberwell. — At  last  week's  meeting  of  the  vestry  a  com- 
mittee was  apjiointed  to  consider  the  best  means  of  establish- 
ing a  superannuation  fund  for  the  outdoor  staff.  An  applica- 
tion by  tho  London  Electric  Supply  Corporation  to  lay  mains 
in  the  parish  was  acceded  to  on  condition  that  the  corporation 
supply  electric  light  to  any  municipal  buildings  on  tho  line  of 
route,  if  required,  at  a  sum  not  exceeding  5d.  per  unit;  to 
light  the  roadways,  at  a  sum  not  exceeding  3d.  per  unit ;  and 
the  work  be  completed  in  six  months. 

Hammersmith. — The  vestry  have  decided  to  supply  electric 
current  for  motive  purposes  at  the  reduced  rate  of  2U1.  per 
unit,  upon  the  understanding  that  tho  current  so  supplied  is 
used  for  a  minimum  of  forty-eight  hours  per  week. — The 
Works  Committee  have  submitted  a  report  stating  that  they 
had  made  arrangi'iiionts  with  Messrs.  Araistrong,  Addison  & 
Co.,  of  Sunderland,  for  the  supply  of  north  country  beech  for 
the  purpose  of  paving  the  margins  of  Goldhawk-road. 

Hampstead. — At  a  meeting  of  the  vestry,  on  Thursday,  it 
was  (U'cidiMJ  to  raise  a  loan  of  £2,000,  in  order  to  erect  n 
branch  libraiy  at  Beleize.     It  was  also  decided  to  inform  the 
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London  County  Council  that  the  vestry  are  of  opinion  that 
tlio  Motropolit.in  Sowers  ami  Drains  Bill  shonhl  bo  ro-intro- 
duccd  during  the  forthcoming  session,  and  that  the  vestry 
Boggest  tho  insertion  of  the  following  clause  in  order  to  dis- 
arm opposition;  "It  shall  bo  lawful,  nevertheless,  for  the 
London  County  Council  at  any  time  hereafter  to  api)rovo  as 
a  sewer  any  drain  for  draining  a  group  or  block  of  houses 
where,  in  tlio  opinion  of  the  local  anthoiity  of  the  district,  it 
will  be  for  tho  public  advantage  that  such  drains  should  bo 
cleansed,  repaired  and  maintained  at  the  expense  of  tho  rate- 
payers, and  thenceforth  sncli  drain  shall  be  cleansed,  repaired 
and  maiutaincil." 

Kensington. — Last  week,  at  a  meeting  of  the  vestry,  the 
Works  iniil  Sanitary  Committee  were  instructed  to  pre))are  a 
report  showing  how  far  tho  by-laws  made  by  tho  vestry  under 
the  Tublic  Health  (London)  Act,  1891,  with  respect  to  tlio 
cleansing  of  cisterns  have  been  enforced  in  the  parish.  As  to 
the  employment  of  motor  dust  carts  experimentally,  the  sur- 
veyor reported  tliat  tho  adoption  of  electrically-proi)elled  vans 
was  highly  desiiablo  in  |)referenoo  to  steam  or  oil  motors; 
but,  in  his  opinion,  tlie  time  was  not  yet  ripo  for  their  adop- 
tion. He  thought  the  matter  should  be  deferred  for  the 
present.     The  vestry  concurred  in  this  view. 

Wandsworth. — A  special  meeting  of  tho  vestry,  convened 
by  a  re(|uisition  signed  by  ninety-6vo  ratepayers,  was  held 
recently  to  determine  whether  the  Baths  and  Washhouses 
Act  should  be  adopted  in  tho  parish.  A  long  report  was  sub- 
mitted by  a  special  committee,  in  wliich  tliey  stated  that  it 
would  bo  necessary  to  erect  two  swimming  baths,  oacli  '.tO  f  t. 
by  30  ft.,  and  firty-ciglit  jjrivate  batlis,  and  tliey  strongly  re- 
commended that  tho  -Vet  sliould  be  adopted.  The  ostimated 
cost  of  site  and  buildings  was  £'lt3,0U0.  After  a  short  discus- 
sion  it  was  decided  to  adopt  the  Act. 

Westminster. — Tho  vestry  are  promoting  a  petition  against 
the  proposal  of  the  London  County  Council  to  construct  tram- 
waj-s  across  Westminster  bridge  and  along  tho  Victoria-em- 
bankment. 

St.  Ceorge-tiie-Martyr. — Tho  vestry  have  lately  been 
urging  the  London  County  Council  to  proceed  with  the  scheme 
for  clearing  an  insanitary  area  in  Falcon-court  as  soon  as 
possible.  At  tho  vestry's  last  meeting  a  letter  was  read  from 
the  council  forwarding  a  copy  of  a  letter  they  had  addressed 
to  tho  Local  tJovernuient  Board,  from  which  it  would  bo 
seen  th.at  the  council  were  doing  all  in  their  power  to  secure 
the  necessary  authorit3'  to  carry  out  tlie  scheme. 

St.  Pancras. — The  Works  Committee  will  shortly  inspect 
the  sewors  in  Fitzroy-park  and  MiUfield-lane,  and  submit  a 
report  to  the  vestry  with  respect  to  a  recommendation  that 
the  former  sewer  be  reconstructed  with  15-in.  pipes,  at  an 
estimated  cost  of  £1,700. — At  a  recent  meeting  it  was  stated 
that  tho  constrnction  of  an  underground  convenience  at  the 
junction  of  Kentish  Town,  Highgate  and  Fortess  roads  will 
be  commenced  in  March  next.  The  View  Committee  were 
instructed  to  report  on  tlio  desirability  of  removing  a  urinal 
in  Oval-road. 

PROVINCIAL  AND  GREATER   LONDON 

AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Barrow-in-Furness.— Mr.  R.  H.  Bicknell  recently  held  an 
inquiry,  on  l»eh;iir  of  tin;  Local  Government  Board,  respecting 
the  council's  application  for  sanction  to  a  loan  of  £30,000  for 
tho  purpose  of  providing  a  supply  of  electricity  for  the  town. 
There  was  no  ojiposition. 

Birmingiiam.— The  Public  Works  Committee  recently  re- 
ported that  the  st.abling  accommodation  at  Edwardes-street 
yards  is  altogether  inadccpiate,  and  that  the  buildings  them- 
selves are  in  such  a  ililapidated  condition  as  to  necessitate 
their  being  shored  np.  Tho  committee  have  been  in  com- 
manication  with  tho  Health  Committee  upon  the  subject,  and 
have  [irepared  plans,  which  have  been  approved  by  that  com- 
mittee, for  the  requirements  of  the  two  departments.  These 
plans  provide  for  st.abling  for  twenty  horses,  a  cottage  for  tho 
horse-keeper,  horse  box,  shoeing  shed,  harness-room,  weighing 
machine  office,  mess-room,  proper  sanitary  accommodation,  tho 
paving  of  the  yard,  and  an  office  for  a  health  insprctiir.  Tho 
committee  have  obtained  lenders  for  the  work,  and,  subject  to 
theai)proval  of  tho  council,  have  accepted  that  of  Mr.  Tliomas 
Johnson,  of  (ireat  lirook-streot,  at  the  sum  of  £3,H38,  and 
thoy  recommend  that  tho  Finance  Committee  bo  in.structed 
to  borrow  a  sum  not  exceeding  £4-,(X)0  to  cover  contingencies. 

Blackpool. — A  Board  of  Trade  inquiry  has  been  held  into 
an  apiiHcation  of  the  corporation  for  sanction  to  adopt  the 
overhead  system  for  the  pri>monade  electric  tramways  instead 
of  the  conduit  system,  and  to  borrow  a  sum  of  .t'!l,4<K)  for  the 
execution  of  tho  scheme.  There  is  considerable  opposition 
being  nueli*. 

Bolton. — It  has  been  decided  by  the  council  to  make  an 
applicatioTi  to  the  Local  (lovornment  Board  for  sanction  to  a 
loin  of  £111,2.")."),  re(|uired  in  connection  with  tho  provision  of 
a  refnse  destructor. 

Bournemouth. — A  ]>roposal  to  erect  free  library  buildings 
has  been  referred  to  a  committee. — An  extraordinary  termi- 
nation took  placo  to  a  discussion  by  the  council  with  regard 
to  tramway  municipalieation  on  Wednesday.     The  qjftyor,  as 


previously  agreed  npon,  moved  that  tho  matter  bo  discussed 
in  committee.  An  amendment  to  discuss  the  matter  publicly 
was  carried,  and  the  town  clerk,  on  being  appealed  to  with 
reference  to  the  agenda  pa|)er,  admitted  that  the  council  had 
placed  themselves  in  a  fix.  The  ox-mayor  moved  that  the 
council  adjourn,  and  this  wag  carried,  amid  some  excitement 
and  laughter,  by  thirteen  votes  to  live.  The  meeting  there- 
foro  came  to  an  abrupt  and  unexpected  termination. 

Brighton. — Tho  town  conncil  have  unanimonsly  decided 
to  purchase  the  undertaking  of  the  Aldrington  Kstate  Water 
Company,  which  8U]>plios  an  area  just  westward  of  the 
borough.  This  is  the  second  comj>any  tho  corporation  have 
bought  this  j-ear,  tho  other  being  tho  Shoroham  Waterworks 
Company.  They  have  thus  obtained  control  of  the  water 
supply  from  Rottingdean  in  tho  cast  to  Shoreham  on  tho 
west.  This  latest  acquisition  puts  a  keystone  to  an  under- 
taking upon  which,  in  its  anxiety  to  secure  an  unlimited  and 
unimpeachable  su|)ply  of  water,  Brighton  has  from  time  to 
time  expended  £0(JO,(X)0.  The  investment  is  a  jirontablo  one, 
as  some  thousands  of  pounds  have  been  tnrned  into  the  ex- 
chequor  of  tho  borongh  ;  but  beyond  this  pecuniary  advantage 
tho  corporation  view  with  special  satisfaction  their  ability  lo 
exercise  a  free  hand  in  maintaining  the  parity  and  abundance 
of  the  supply  of  water  to  Brighton  and  its  sister  town  of 
Hove,  as  well  as  the  adjoining  districts. 

Bristol. — The  Bristol  Master  Builders'  Association  have 
memurialised  tho  town  council  and  the  Sanitary  Committee 
on  the  subject  of  the  abolition  of  surveyors'  foes  in  tho  city 
and  district.  The  iiiemorialist.s  liave  been  to  some  trouble  in 
obtaining  information  front  various  centres,  and  it  is  found 
that  npwards  of  sixty  large  towns  are  exempt  from  such 
charges. 

Burnley.— Tho  tender  of  .Mr.  W.  Greenwood, of  Colnc-road, 
Burnley,  lor  works  of  painting,  decorating,  Ac,  at  the  lodge, 
chapels  and  outbuildings  at  the  cemetery,  at  £79,  has  been 
accepted  by  the  town  council.  There  wore  seven  other  tenders 
submitted,  ranging  from  £8.'5  to  £130. 

Cardiff. — A  fish  market  is  about  to  be  erected  at  Tho  Hayes 
from  plans  prepared  by  Mr.  W.  Harpur,  the  borongh  engineer. 
The  building  will  be  of  brick  with  stone  dressings,  and  will 
consist  of  a  basement,  ground  floor  and  first  Ooor.  Tho  esti- 
mated outlay  is  £12,5'X). 

Canterbury. — The  now  sanitorium  for  the  town,  erected 
from  i>lar[><  prepared  by  the  city  surveyor,  Mr.  A.  H.  Campbell, 
has  just  been  opened.  ]t  is  built  upon  the  pavilion  principle. 
The  blocks  of  buildings  number  six  in  all,  and  consist  of 
scarlet  fever  pavilion,  twelve  beds;  typhoid  fever  pavilion, 
six  beds;  diphtheria  and  isolation  pavilion,  two  beds;  ad- 
ministration block  for  matron  and  nurses,  eight  beds;  giving 
a  total  of  twenty-eight  beds — inclusive  of  matron's  and  staff 
accommodation.  Besides  these  there  aro  the  lanndry  block 
and  disiiharging  block.  The  porter's  lodge,  shown  ujwn  the 
original  plan.s,  remains  meantime  in  abeyance.  The  heating 
and  ventilation  work  has  been  executed  by  Shorland  &  Co., 
of  Manchester.  The  walls  are  plastered  with  Keen's  cement, 
with  distempered  finish,  whilst  relief  is  imparted  to  the  plain 
wall  surface  by  tho  fresco  art  subjects  executed  by  the 
students  of  the  School  of  Art  nnder  tho  supervision  of  the 
headmaster  (Mr.  Allen).  Tho  floors  of  the  wards  aro  laid 
with  pitch  jiine  wood  blocks  by  Ebner,  of  London,  whilst  the 
verandahs,  halls,  kitchens  and  passages  are  laid  with  lerazzo. 
Tho  wliole  building  contract  has  been  executed  by  Messrs. 
George  H.  Denne  it  Son,  of  Deal. 

Colchester.— On  the  recommendation  of  the  Waterworks 
Conimitloe,  the  council  have  adopted  a  scheme  of  water  supply 
prepared  by  tho  borough  surveyor  and  waterworks  superin- 
tendent,    'i'he  total  cost  of  the  work  is  estimated  at  £1,21X). 

Coventry.— Tho  tender  of  Mr.  Herbert  Holloway,  of 
Wolverhampton,  amounting  to  £,5,728,  has  been  accepted  for 
the  construction  of  the  Earlesilon-road.  The  following 
tenders  have  also  been  accepted  for  plant  :  Messrs.  Aveling 
&  Porter — steam  road  roller  £34<-l;  Municipal  Appliances 
Company— one  llealey's  pitch  boiler  £58;  Messrs.  Ruttv  & 
Co. — one  scarifier  £9t);  Messrs.  W.  Glover  &  Sons.  Warwick 
— ten  tumbler  carts  £21  lOs.  each,  seven  horse  machine- 
brooms  £26 each,  three  liorso  road-scraping  machines  £15  15g. 
each,  four  four-wheeled  scavenging  waggons  £48  each  ;  tho 
Bristol  Wagon  Works  Company — four  four-wheeled  scaveng- 
ing waggons,  £19  Itis.  each. 

DawiiSh.— Mr.  11.  A.  (iarrott,  the  Imrough  snrveyor,  pro- 
sentcil  his  report  on  the  ]iroposed  pier  or  landing  stage  schema 
on  Thiirsd.ay  last.  His  instructions  were  to  coiiHne  his  attiMi- 
tion  to  the  erection  of  some  kind  of  structure  cast  of  Lea 
Mount  steps,  at  a  cost  not  exceeding  £i,000,  the  desire  beinf; 
to  provide  for  excursion  steamer  traffic  and  to  afford  accom- 
modation and  protection  for  local  yachtsmen  and  boatmen. 
The  totals  of  tho  various  scliemes,  including  tho  approach 
gangway,  were  :  No.  1.  landing-stage  in  greenheart  with  ap- 
proach gangway,  £5.910 ;  ditto  in  croosoted  timber.  £5,278  ; 
No.  2  scheme,  in  greenheart,  £r>,0,H ;  in  crcosoted  timber, 
£5,t(K) ;  No.  3,  in  greenheart,  £5,7fi9 ;  ditto  in  croosoted 
timber,  £5,1H.  Ho  did  not  think  it  possible  to  erect  an 
approach  gangway  of  a  substantial  cliarnctcr  in  a  c'leapor 
method  than  he  had  estimated,  and  tho  cheapest  methoti 
exceeded  tho  £4,000  allowed  by  £1,1M.  The  consideration 
of  the  report  was  adjoarned. 
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Dover. — Last  week  a  car  made  a  trial  trip  on  the  Folke- 
stone-road tramway  route,  wliicli,  so  far  as  the  metals  were 
concerned,  was  finished  to  it  full  extent.  Owing  to  the  bad 
weather,  however,  work  was  stopped  for  some  time,  and  at 
the  time  of  the  trial  there  was  paving  work  uncompleted. 

Gloucester. — The  engineer  has  been  instructed  to  make 
application  to  the  Local  Government  Board  for  sanction  to  a 
loan  of  £50,000  for  the  pm-poses  of  a  refuse  destructor. 

Hartlepool. — After  a  long  discussion  at  a  recent  meeting 
regarding  a  scheme  for  the  improvement  of  High-etreet,  at 
an  estimated  cost  of  £10,000,  it  was  decided  to  refer  the 
matter  to  a  committee  of  the  whole  board. — An  overhead  wire 
is  reported  to  have  snapped  in  Church-street  last  week,  with 
the  result  that  a  cab  horse  was  killed  ;  the  driver  was  also 
injured. 

Henley. — The  Henley  Gas  Company  have  intimated  to  the 
town  council  its  willingness  to  take  off  one-third  of  the 
contract  price  per  lamp  in  the  event  of  the  council  adopting 
the  incandescent  system,  the  council  to  be  responsible  for 
lighting  and  cleaning.  On  the  recommendation  of  a  com- 
mittee, the  council  have  resolved  to  make  a  trial  with  four 
lamps. 

Hull. — It  has  been  suggested  that  the  New  Streets  Com- 
mittoa  should  be  instructed  to  prepare  plans  and  estimates 
for  a  new  thorouglifare  from  Salthonse-lane  bridge  through 
to  the  Lowgate  end  of  George-yard  ;  and  one  from  the  Low- 
gate  end  of  Leadenhall-square,  across  Parliament-street,  to  a 
point  on  the  Queen's  Dock  side  opposite  Cross-street.  The 
city  engineer,  the  recommendation  further  suggests,  should 
also  be  instructed  to  prepare  and  submit  an  estimate  of  the 
value  of  the  property  to  be  purchased,  and  also  of  the  sui'plua 
land  which  could  be  utilised  for  sale  purposes. 

Lancaster. — The  Gas  Committee  is  considering  a  proposal 
to  supply  pre-payment  meters  and  small  cookers  for  use  in 
cottage  homes.  Mr.  Armitage,  the  gas  engineer,  has  sub- 
mitted, for  the  guidance  of  the  committee,  statistics  illustra- 
tive of  what  is  being  done  in  this  direction  by  other  towns. 

Leeds. — Experimental  sewage  works  are  now  being  car- 
ried on  at  the  Knostrop  works  of  the  corjjoration,  under  the 
supervision  of  Mr.  W.  J.  Dibdin.  Mr.  Dibdin  has  prepared  a 
report  to  the  effect  that  the  effluent  obtained  is  practically 
clear  of  suspended  matter.  The  experiment  which  is  being 
tried  at  Knostrop  is  similar  to  one  which  Mr.  Dibdin  has  for 
some  time  past  been  engaged  in  carrying  out  at  the  northern 
outfall  precipitation  works,  under  the  direction  of  the  Main 
Drainage  Committee  of  the  London  County  Council.  A 
1-acre  coke. breeze  filter  is  nsod. — It  is  reported  that  the  ques- 
tion of  deputations'  expenses  gave  rise  to  a  lively  discussion 
recontl.v.  Exception  was  taken  to  the  extravagant  expenses 
charged  by  a  deputation  of  five  members,  forming  a  sub- 
committee of  the  Waterworks  Committee,  who  had  visited 
York  and  Goole.  The  deputation  had  exceeded  the  regula- 
tion allowance  of  25s.  a  day  and  travelling  expenses,  and  had 
charged  for  champagne,  ices  and  baths,  items  which  caused 
loud  laughter.  There  were  also  charges  for  "  tips,"  including 
10s.  to  a  coachman.  It  w.as  further  stated  that  the  sub-com- 
mittee had  really  ceased  to  exist  when  theytook  thcsejourneys, 
and  therefore  had  no  authority  to  do  so.  One  member  in- 
quired, as  he  had  to  accompany  a  deputation  next  Monday, 
whether  he  must  drink  champagne  to  keep  up  the  council's 
dignity.  Eventually,  after  an  amusing  discussion, "the  im- 
pugned account  was  referred  back  for  consideration. 

Longrton. — The  council  have  decided  to  apply  for  Local 
Government  Board  sanction  to  a  loan  of  £1,140  for  the  pur- 
pose of  acquiring  property  necessary  for  the  execution  of 
certain  street  improvements  ;  and  also  to  a  loan  of  £20,000 
for  the  extension  of  the  gasworks. — A  committee  have  been 
instructed  by  the  council  to  consider  the  question  of  providing 
a  hospital  for  the  reception  of  persons  suffering  from  infec- 
tious diseases. 

Manchester. — The  Improvcmonta  Committee  have  now 
under  consideration  a  scheme  for  providing  additional  work- 
men's dwellings  in  the  towti.  this  having  been  rendered 
necessary  for  the  demolition  of  property  for  public  improve- 
ments in  Gaythorn  and  Rochdale  roads.  The  committee  have 
two  sites  in  view.  One,  at  Miles  Plattinar,  was  secured  some 
time  ago,  and  upon  this  the  erection  of  some  sixty  cottage 
houses  is  contemplated.  A  second  site  is  near  Moston-lane. 
The  ground  already  belongs  to  the  Sanitary  Committee,  and 
the  city  survej-or  has  been  asked  to  report  upon  its  suit- 
ability. A  further  scheme,  which  has  already  been  sanctioned 
by  the  council,  relates  to  dwellings  to  be  erected  upon  cleared 
land  in  Pott-street  (Ancoats),  Oldham-road  and  Chester- 
street  (Ilulmc).  It  also  provides  for  a  lodging  house  in 
Harrison- street,  Ancoats. — On  behalf  of  the  corporation  an 
application  was  made  recently  to  the  6ti])endiary  magistrate 
at  the  county  police  court  in  the  city  for  a  six  mouths'  ex- 
tension of  the  order  calling  upon  the  corporation  to  carry  out 
further  works  for  the  purification  of  the  sewage  of  the  city. 
Thu  Mersey  and  Irwell  Joint  Committee  agrei'd  to  an  exten- 
sion. The  magistrate  expressed  the  hope  that  the  new  Rivers 
Committee  would  get  seriously  to  work  and  produce  a  scheme 
before  the  2.5' h  March  next,  to  which  day  lie  adjourned  the 
matter. — The  city  council  on  Wednesday  adopted  tlie  report 
recommending  the  muuicipalisatiou  of  the  tramways  and  the 
provision  of  a  Bystcm  of  electric  traction, — The  great  main 


through  which  the  water  is  conveyed  from  Thirlmore  lake  to 
Manchester  burst  at  a  point  near  Hoghton,  between  Black- 
burn and  Preston.  Through  a  hole  10  ft.  wide  a  torrent  of 
water  rushed,  flooding  the  highway  to  a  depth  of  2  ft.,  in- 
vading a  number  of  cottages,  and  drowning  fowls  and  farm 
stock  before  the  flood  could  be  stopped.  There  was  a  break 
in  the  same  spot  during  the  late  storm,  and  repairs  had  only 
just  been  completed. 

Margate. — A.n  inspector  of  the  Local  Government  Board 
recently  held  an  inquiry  respecting  an  application  of  the 
town  oounoil  for  sanction  to  borrow  £3,600  for  water  supply 
works. 

Penzance. — An  application  will  shortly  bo  made  to  the 
Local  Government  Board  for  sanction  to  a  loan  of  £.520  for 
the  purpose  of  wood  paving  the  carriageway  adjoining  the 
West  Cornwall  Infirmary. 

Salforti. —  The  borough  council  have  approved  the  pur- 
chase of  land,  at  a  cost  of  £27,000,  for  the  purposes  of  a  new 
cemetery. 

Sheffield. — The  Highway  and  Sewerage  Committee  have 

adopted  a  list  of  firms  from  whom,  at  stated  prices,  they  will 
accept  supplies  of  Australian  hard  wood  blocks  (400,000  re- 
quired) and  redwood  blocks  (550,000  required)  for  paving 
tramway  routes.  The  list  is  as  follows:  Australian  hard 
wood— C.  Leary  &  Co.,  London,  £13  5s.  per  1,000;  M'Lean 
Brothers  &  Rigg,  London,  £13  5s.  8d.  per  1,000;  Millar's  Karri 
and  Jarrah  Forests  Company,  London,  £14  per  1,000.  Ecd- 
wood  blocks — iSTcwsuni,  Sons  &  Co.,  Sheffield,  £6  5s.  per  1,000; 
Bennett  &  Co.,  Grimsby,  £7  2s.  per  1,000;  and  B.  Cave,  Shef- 
field, £7  2s.  (id.  per  1,000.  The  city  surveyor  has  submitted 
a  report  on  the  works  of  sewering  and  paving  which  would 
probably  be  necessary  in  connection  with  the  reconstruction 
of  the  tramways  between  Tinsley  and  Nether  Edge.  He  esti- 
mates that  the  total  cost  of  such  works  would  be  £17,148. 

Southampton. — Tenders  have  been  accepted  as  follows  for 
electric  lighting  plant  :  Engines ^nd  alternators,  motor  alter- 
nator,  rectifiers,  and  high-tension  switchboards — Crompton  & 
Co.,  Limited,  £7,033;  engines  and  continuous  cun-ent  genera- 
tors, balancing  and  volt-raising  transformers,  and  low-tension 
switchboards— Crompton  &  Co.,  £5,653  ;  and  accumulators — 
The  Chloride  Electric  Storage  Syndicate,  £1,314. 

St.  Helens. — Local  Government  Board  sanction  has  been 
received  to  a  loan  of  £16,500  for  extensions  to  the  electric 
light  works. 

Wednesbury. — The  General  Purposes  Committee  have  re- 
commended the  council  to  erect  a  fire  brigade  station  on  a 
site  near  to  the  High  Bullen,  at  an  estimated  cost  of  £2,000. 

West  Ham. — At  their  last  meeting  the  borough  council 
approved  the  designs  prepared  by  Mr.  Edwin  T.  Hall  for  the 
new  fever  hospital  at  Plaistow,  estimated  to  cost  upwards  of 
£73,000. — Mr.  J.  Passmore  Edwards  has  consented  to  provide 
a  museum  in  the  town,  at  a  cost  of  £5,000. — The  council,  it 
is  stated,  have  decided  to  employ  their  own  men  in  the 
making-up  of  roads  in  the  future. 

Weston-super-Mare. —  A  meeting  was  recently  held  to 
discuss  the  question  of  modifying  an  electric  lighting  scheme 
prepared  by  Mr.  W.  Hawtayne  and  lately  adopted  by  the 
council.  After  some  discussion  it  was  eventually  decided  to 
make  the  proposed  alterations,  thus  reducing  the  estimated 
cost  of  the  scheme  by  some  £20,000. 

Wigran. — A  long  debate  recently  took  place  on  a  committee's 
recommendation  that  a  certain  plot  of  land,  lying  between 
the  Market-square  and  the  Grammar  School,  should  be  ac- 
quired as  a  site  for  a  town  hall.  A  member,  who  said  ho 
thought  that  the  borough  was  not  at  the  present  time  pre- 
pared to  bear  the  expense  of  the  suggested  building,  moved 
as  an  amendment  that  the  paragraph  referring  to  the  pro- 
posed purchase  bo  expunged  from  the  minutes  of  the  com- 
mittee. In  his  opinion  town  halls  were  luxuries,  and  should 
only  be  built  out  of  the  plenteonsness  of  a  town.  The  amend- 
ment was  eventually  accepted. 

York. — The  city  council  have  adopted  a  resolution  recom- 
mending that  the  Estates  Committee  should  be  requested  to 
take  steps  to  inquire  on  what  conditions  a  portion  of  Scar- 
croft,  not  th  of  Scarcroft-road,  could  be  obtained  for  the  pur- 
poses of  a  public  pai-k  or  recreation  ground. 

URBAN    DISTRICT   COUNCILS. 

Adiington. — The  Local  (iovernment  Board  have  returned 
the  plans  of  the  proposed  improvements  at  the  sewage  works, 
for  which  an  application  for  sanction  to  borrow  £2,150  had 
been  made  by  the  council.  The  board  stated  that  they  were 
unable  to  understand  why  foDtiugs  were  proposed  for  some 
walls  and  not  for  others,  and  asked  that  amended  plans  should 
be  forwarded  as  soon  as  possible.  The  Sanitary  CommittcG 
have  been  instructed  to  give  the  matter  their  consideration. — 
The  Highways  Committee  have  before  them  a  letter  from 
tho  Local  Govornniont  Board  in  reference  to  an  application 
for  sanction  to  a  loan  of  £b00  for  street  improvement  pur. 
poses.  Tho  board  decline  to  sanction  any  sum  for  re-dressing 
and  re-laying  old  setts,  but  were  prepared  to  give  their  per- 
mission to  the  borrowing  of  £605  for  the  carrying  out  of  tlie 
other  improvements. 

Aston  Manor. — At  a  meeting  of  the  district  council,  on 
Tuesday,  the  Eealth   Comiaittee  reported  that  additional 
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yard  ac<;ommo3a{ion  for  tTib  sanitary  Jopartmont  had  'become 
imperatively  necessary,  and  they  had  therefore  made  appli- 
cation to  the  Hiphwaya  and  Buildings  Committee  to  grant 
the  needed  accommo;lation. — On  the  recommendation  of  the 
Highways  Committoe,  the  clerk  was  instructed  to  enter  into 
a  provisional  contract  witli  Mossrsr.  K.  It'.  Ilnll,  Limited,  for 
the  acquisition  of  a  plot  of  land,  situated  ia  Chester-road, 
including  a  canal  basin  already  constructed  ou  the  site,  for 
the  purpose  of  providing  belter  accommodation  for  the  high- 
ways ilcpartmont.  'i'lio  land  has  an  area  of  1I,0U0  square 
yards,  and  a  frontage  of  abuut  100  yards  to  Choston-road  and 
tlie  same  to  the  canal.  Astho  result  of  re^:ent  negotiations, 
tlio  land  can  bo  acquired  at  Us.  per  yard,  plus  a  sum  of  £(550 
for  the  canal  basin,  and  the  payment  of  the  vendor's  costs  in 
relation  to  the  sale  aud  its  completion. — With  reference  to 
the  tramways,  the  same  committee  also  reported  that  a  com- 
munication had  been  rccei\ed  from  the  IJoard  of  Trade,  in 
whieh  the  board  state  that  they  propose  to  postpone  thecon- 
flidenition  of  the  couticirs  rcfpiest  for  a  local  inquiry  for  a 
period  of  three  months. — Plans,  sectiims,  Ac,  were  presented 
for  the  making-np  of  Priory-road  and  two  new  roails.  Called 
Jameson-road  and  Wharf-road.  The  plans  were  approved. — 
Pormif>sion  was  granted  to  the  Anti-Vibration  Street  Light- 
ing Company  to  erect,  as  an  experiment,  some  of  their 
incandescent  gas  burners  in  certain  of  the  public  street 
lamps. — The  tender  of  .Mr.  William  Hopkins,  of  Thorpe- 
street,  Birmingham,  for  llio  sewering  of  Cheston-road  was 
accepted  as  follows  :  Section  2,  £133  ;  and  section  3,  £1,737. 

Barkingr> — Some  thirty  tenders  for  electrical  work  were 
received  by  the  conncil  in  response  to  their  recent  invitation. 
The  following  selections  were  eventnally  made  :  Mains — 
Callcnder's  Cable  Company,  £4,.549;  generating  plant — Sunder- 
land Forgo  Company,  £2,250;  accumulators — Chloride  Elec- 
trical Storage  Syndicate,  £()0O;  switchboard  — Laing,  Wharton 
&  Down,  £478  ;  and  arc  lamps,  Lucy  &  Co.,  £2i)9.  An  in- 
quiry ia  expected  to  bo  held  by  the  Local  Government  Board 
shortly  with  respect  to  an  appUcation  to  borrow  the  neces- 
sary money. 

Bridlington. — It  has  been  decided  by  the  conncil  to  make 
an  application  to  the  Local  Government  Board  for  sanction 
to  a  loan  of  £7,000  for  the  piuposo  of  lavatories. 

CoSfOrth. — A  Local  Government  Board  inquiry  has  been 
held  by  Mr.  W.  K.  Meade-King  into  an  application  of  the 
council  for  sanction  to  borrow  £2,050  for  the  purpose  of  street 
improvements.  Among  those  present  was  Mr.  Kynnersley, 
surveyor  to  the  county  council  of  Northumberland,  aud  also 
Mr.  C.  J.  Buff,  surveyor  to  the  urban  district  conncil,  who 
rendered  valuable  assistance  in  explaining  the  nature  of  the 
proposed  works.  At  the  conclusion  of  the  inquiry  the  in- 
spector visited  the  several  streets  affected  by  the  scheme. 

Hove. — A  Local  Government  Board  inquiry  has  been  hold 
with  respect  to  an  application  of  the  council  for  sanction  to  a 
loan  of  £3,500  for  works  of  street  improvement.  The  sur- 
veyor gave  evidence. 

HuytOn. — After  a  lengthy  discussion,  "at  their  last  meeting 
the  council  ultimately  decided  to  accept  the  offer  of  the 
British  Insulated  Wire  Company  to  supply  electric  energy 
within  the  town's  area. 

Ilford. — .\.n  ini(uiry  was  recently  hehl  by  Colonel  C.  H. 
Luard,  on  behalf  of  the  Local  Government  Board,  with  respect 
to  an  application  of  the  council  for  sanction  to  a  loan  of  £3,500 
for  the  construction  of  a  new  road  from  \\'anstead  Pai'k  to 
the  town.  It  was  stated  that  it  was  the  unanimous  wish  of 
the  council  that  the  road  should  be  created,  and  from  the 
general  r.atepayers  no  opposition  whatever  was  encountered. 
The  inspector,  <after  remarking  that  the  application  was  a 
novel  one  in  the  experience  of  the  Local  Government  Board, 
proceeded  to  view  the  site  of  the  proposed  road. 

LeytOn. — -\t  a  conncil  meeting,  held  on  Thursday  last,  it 
was  dfa-itlcd  by  a  large  majority  to  authorise  the  expense  of 
promcitiug  tlie  Bill  for  the  acquirement  of  the  tramways. 

MatlOCl<  Bath. — Sir  George  Nownes,  it  is  understood,  has 
decided  to  present  the  cable  tramwaj-s,  which  were  founded 
five  years  ago  and  connect  Matlock  bridire  with  the  Rath  dis- 
tricts, to  the  ratepayers.  The  system  is  valued  at  £20,000. 
Sir  (ieorge  Newnes  was  born  at  Matlock  Bath. 

Swanage. — The  council  have  decided  to  make  an  appli- 
cation to  the  Local  Government  Board  for  sanction  to  a,  loan 
of  £h,500  for  the  completion  of  the  drainage  scheme. 

StOCkbridgO.— Local  (iovernmeiit  Board  sanction  has 
been  received  to  a  loan  of  £1,150  for  the  construction  of 
sewage  wor'KS.  The  board  have  also  sanctioned  the  use  of 
£10,000  for  this  purpose. 

Wallasey.— Tenders  were  recently  ordered  to  be  invited  for 
the  repair  of  Egremont  Pier.  The  structure  has  been  greatly 
damaged  by  storms,  and  it  is  eipccted  that  the  work  will  ex- 
tend over  two  er  three  mouths. 

West  Bridgford.— Thi>  report  of  a  committee  in  rcgar<l  to 
the  execution  of  various  works  in  connection  with  the  opening 
up  of  a  road,  at  an  estimated  cost  of  about  £1,000,  has  been 
adopted. 

Whitney. — A  scheme  of  main  drainage,  prepared  by  Mr. 
Lailey  and  estimated  by  him  to  cost  £7,0<X),  has  been  adopted 
by  the  council. 


RURAL   DISTRICT  COUNCILS. 

Holywell. — "n  Wednesday  week,  at  I'fynnongroew,  near 
Point  of  .\yr,  a  Local  Government  Board  inquiry  was  hold  by 
Mr.  F.  II.  Tulloch  into  a  complaint  made  of  the  default  of  the 
coiiTieil  ill  not  providing  sullicient  sewerage.  The  case  for  the 
complainant  was  that  Mr.  .\.  Oavies,  of  Carnarvon,  being  tlio 
owner  of  certain  house  property,  (he  local  aulhority  ordered 
him  to  remove  an  nllegi>d  nuisance,  and  the  railway  company 
pres^eil  him  to  divert  the  diseh&reo  of  any  sewage  inuj  th©. 
ditch  alongside  the  Chester  and  Holywell  Uailway,  which  was 
contended  to  be  public  property,  at  least  for  the  public  use. 
It  was  contended  that  the  local  authority  should  provide  ade-' 
qnate  sewerage,  ^vhile  it  was  contended,  on  behalf  of  the 
council,  that  there  would  be  no  justice  in  the  whole  of  the 
parish  being  contributory  to  any  sohemo.  The  inquiry  was 
adjourncii.  i     .'  • 

New  Winchester. — The  council  have  instructed  Ihofr  Bor- 
veyor  and  engineer,  Mr.  \V.  K.  Y.  Molineox,  to  pre|>aro  a' 
scheme,  together  with  all  necessary  plans,  for  the  sewerage 

of  the  parish  of  St.  Faith  Without.  « 

Tiverton. — The  council  decided  at  their  last  meeting  lo 
forward  thn  plans  of  the  sewage  scheme  to  the  Local 
Government  Board,  together  with  an  application  for  sanction 

to  borrow  a  sum  ol  £I.l'  'H   for  tlie  carrying  out  of   the  work. 

SCOTLAND    AND    IRELAND. 

Aberdeen.  -The  Electric  Light  Committee  have  received 
a  luticr  fniiii  the  Secretary  of  Scotland  sanctioning additionul 
borrowing  ]iowers  to  the  electric  lighting  department  to  the 
extent  of  £10,000.  The  expenditure  in  the  department  sinca 
the  commencement  of  the  works  has  bccu  £52,000,  including 
the  sum  now  sanctioned. 

Dundee. — .^t  a  recent  extraordinary  meeting  of  the  share- 
holders of  the  city  tramways  it  was  unanimously  resolved  to 
adopt  a  resolution  proposing  the  acceptance  of  the  town's 
offer  in  regard  to  the  municipalisation  of  the  tramways. 

Edinburgh.— At  a  meeting  of  the  Public  Health  Com- 
mittee, last  week,  the  competitive  schemes  which  had  been 
lodged  witli  the  city  superintendent  of  works  for  tho  heating 
and  ventilation  of  the  city  hospital,  were  submitted.  A  pre- 
mium of  £bO  had  been  ofTored  for  the  most  suittible  scheme. 
Thirteen  schemes  had  been  sent  in,  and  after  consideration 
they  were  remitted  to  a  sub-committee  for  report,  power 
having  been  given  to  employ  an  esqjcrt. 

Fraserburgh. — The  commissioners  have  adopted  a  report 
of  the  Water  Committee  recommending  the  constroctiuu  of  a 
new  main  from  Hillhoad  to  the  town,  at  a  cost  of  £1,800. 

Glasgow. — A  committee  recently  reported  to  the  conncil 
as  follows  :  The  engineer  again  submitted  drawings  of  a  semi- 
high  level  viaduct  and  apjiroachcs  on  the  line  commencing  at 
the  Paisley-road,  on  the  south  side  of  tho  river,  at  the  north 
end  of  Shields-road,  and  termin.ating  at  Stobcross-street,  in 
lino  with  .Mlntyre-stieet,  on  the  north  side  of  the  river;  as 
also  alternative  drawings  of  a  low-level  bridgu  (u)  in  tho  line 
of  Finnieston-street,  1,()60  y.ards  west  of  Glasgow  bridge,  and 
(!/)  in  the  lino  of  West-street  and  James  Watt-street,  3-43 
yards  west  of  Glasgow  bridge;  as  also  estimates  of  each  of 
the  said  viadncts  and  briilgcs ;  as  also  a  report  thereon.  A  re- 
port will,  it  was  stated,  shortly  be  prepared  by  the  committee. 

Leith. — Notice  has  been  given  of  the  following  motion  : — 
"  That  the  council  remit  to  tho  Tramways  Committeo  to 
ascertain  by  conference  with  the  directors  of  the  Edinburgh 
Street  Trauiways  Company,  in  the  event  of  the  council  agree- 
ing to  consent  to  their  application  to  introduce  cable  traction 
to  the  foot  of  Leith-walk,  what  reduced  fares  would  bo 
brought  into  operation,  and  whether  the  directors  will  pur- 
chase electric  power  from  the  corporation  for  traction  through- 
out  all  other  tramways  in  the  burgh." 

Portsoy.— The  Burghs  (Scotland)  Gas  Supply  Act,  18T6, 
was  adopted  at  a  recent  special  meeting  of  tho  police  com- 
missioners, in  view  of  tho  giving  up  of  the  present  gasworks 
by  tho  proprietor. 

Rutherglen. — A  depuluiion  from  Rulherglen  recently 
visited  t'asile  Douglas  for  tho  purpose  of  inspecting  tlio 
drainage  .system.  At  present  tho  sewage  of  Rutherglen  goes 
into  the  Clyde  without  any  strict  method  uf  purilication.  but 
it  apjiears  tho  time  has  arrived  when  it  must  be  di>po.sed  of 
in  some  other  way.  The  Corporation  of  (ilas;;i)W  have  offered 
to  treat  tho  Rutherglen  sewage  at  their  works,  and  the  ques- 
tion which  the  Councilor  Rutherglen  have  to  face  is  whether 
it  would  be  better  to  erect  purification  works  of  their  own  or 
pass  ou  theilniinage  to  the  (ilasgow  system.  Mr.  S.  M'Urydo, 
who  is  burgh  surveyor  at  Rutherglen,  was  for  some  lime 
inspector  of  works  when  drainaze  was  lioing  introduced  to 
Castle  Douglas,  and  it  was  principally  on  his  reeemmendHtinn 
that  the  deputation  was  fiuuied.  It  might  be  iiiciilioiicd  that 
Castle  Douglas,  which  has  a  |iopulalioii  of  under  3,00(J,  spent 
about  £0,00tl  on  its  drainage  sysltm   and   purification  works. 


Sydney. —  At  a  ixnent  special  uiocttng  of  the  Finance 
Coiiimiitee  of  tho  city  oouMcil,  tho  consideiiition  of  iho  re- 
port of  the  city  surveyor,  Mr.  Kichards,  in  refen-nco  to  tho 
disposal  of  refuse  was,  after  discusaiou,  postponed  for  two 
months. 
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Personal. 


Mr.  W.  H.  Preece,  who  has  been  unwell  for  several  weeks 
past,  left  for  the  Mediterranean  on  Friday  last. 

Mr.  John  G.  Tooms,  foreman  at  the  Keighley  Corporation 
gasworks,  has  been  appointed  manager  of  the  Ennis  gasworks. 

Mr.  Henry  C.  Adams  was  engaged  as  resident  engineer  in 
connection  with  the  Vale  of  Evesham  water  supply  scheme 
and  superintended  the  works  throughout. 

Mr.  Medway,  late  of  H.M.S.  Defiance,  has  been  appointed 
by  the  Torquay  Town  Council  to  the  position  of  assistant  en- 
gineer at  the  electricity  works  of  the  corporation. 

Leith  Town  Council  recently  adopted,  among  others,  a 
resolution  recommending  the  increase  by  £50  per  annum  of 
the  salary  of  Mr.  Simpson,  tlie  burgh  assessor  and  town 
architect. 

The  Rural  District  Council  of  Brecon  have  appointed  Mr. 
John  J.  Jones,  son  of  the  late  Mr.  David  Jones,  to  the  post 
of  surveyor,  rendered  vacant  by  the  death  of  the  latter 
gentleman. 

It  is  with  regret  that  we  learn  that  Mr.  William  Wood,  the 
manager  of  the  Bradford  Corporation  gasworks,  who  has  been 
laid  aside  for  some  time,  is  so  seriously  ill  that  his  recovery 
is  despaired  of. 

We  regret  to  hear  that  Mr.  C.  H.  Lowe,  surveyor  to  the 
Eampstead  Vestry  and  one  of  the  vice-presidents  of  the 
Associacion  of  Municipal  Engineers,  has  been  absent  from 
duty  on  account  of  illness. 

Mr.  A.  H.  Jennings,  of  Winchester,  has  been  appointed 
temporary  assistant  to  the  surveyor  and  inspector  of  nuisances 
to  the  Carshalton  Urban  District  Council.  The  salary  in 
connection  with  the  post  is  £i!  per  week. 

Mr.  Albert  Wollheim,  a.m.i.c.e.,  of  Leadenhall  House,  101 
Leadenhall-street,  London,  E.G.,  has  been  called  in  by  the 
Prince  of  Pless  to  advise  regarding  the  sewerage  of  his  High- 
ness's  extensive  estates  in  Silesia,  Germany. 

The  city  council  of  Birmingham  have  decided,  on  the  re- 
commendation of  a  committee,  to  increase  the  salary  of  Mr. 
Peter  Addie,  who  is  at  present  superintending  a  scheme  of 
improvement,  from  £300  to  £3.50  per  annum. 

Mr.  J.  G.  Carey,  junr.,  who  is  an  associate  of  the  Sanitary 
Institute  by  examination,  has  this  week  been  appointed  assist- 
ant surveyor  to  the  Windsor  Corporation.  We  congratulate 
Mr.  Carey  on  his  entrance  upon  municipal  work  and  trust 
that  he  will  have  a  successful  career. 

On  the  recommendation  of  the  Sanitary  Committee,  it  was 
recently  decided  by  the  Brighton  Town  Council  to  accept  the 
designs  entitled  "  Sanitas,"  submitted  by  Messrs.  T.  Garrett 
and  W.  C.  F.  Gillara,  for  the  erection  of  municipal  artisans' 
dwellings.     The  premium  amounted  to  £75. 

The  colleagues  and  friends  of  Mr.  J.  Reid  Dick,  who  has 
for  many  years  past  been  employed  in  the  electricity  works 
of  the  Brighton  Corporation,  last  week  presented  him  with  a 
gold  half-hunter  non-magnetisable  watch  and  a  gold  albert 
chain,  on  the  occasion  of  hisleaWng  the  town. 

Mr.  J.  B.  Carbis,  of  Philleigh,  has  been  appointed  to  the 
post  of  district  6un"eyor  under  the  Truro  Rural  District 
Coundil,  at  a  salary  of  £145  per  annum.  Mr.  Carbis  takes 
the  place  of  Mr.  J.  Hocking,  who  recently  resigned,  and  will 
have  charge  of  the  southern  division  of  tlie  town. 

A  special  meeting  of  the  Eastleigh  Urban  District  Council 
was  held  recently  to  consider  the  appointment  of  a  new  sur- 
veyor. It  was  announced  that  fifty-six  applications  had  been 
received  for  the  post,  and  after  a  long  discussion  certain  of 
the  candidates  were  selected  for  interview  at  the  next  ordi- 
nary meeting. 

At  the  last  monthly  meetinp;  a  member  of  the  Dunstable 
Town  Council,  in  alluding  to  the  first  report  presented  by  the 
surveyor,  Mr.  Frank  Kelly,  said  that  ho  had  to  commend  the 
latter  upon  the  careful  way  in  which  it  had  been  prepared. 
He  thought  the  council  would  agree  that  Mr.  Kelly  had 
started  in  the  right  way. 

Consideration  was  ts  have  been  given  yesterday  by  the 
Lancashire  County  Council  in  regard  to  the  vacant  post  of 
surveyor  of  bridges  and  main  roads.  This  was  hold  by  Mr. 
William  Radford  for  many  years,  and  a  special  committee  have 
approved  of  the  temporary  appointment  of  Mr.  W.  II.  Rad- 
ford, who  frequently  assisted  his  late  father,  and  thereby 
gained  a  considerable  amount  of  practical  experience. 

The  further  coneideration  of  the  Marylcbone  Vestry  was 
given  last  Thursday  to  the  proposal  to  grant  a  superannua- 
tion allowance  of  £385  to  Mr.  H.  T.  Tonikins,  the  surveyor, 
who  intends  to  retire  shortly,  owing  to  ill-lionlth.  A  motion 
was  moved  recommending  that  the  above  allowance  be  granted, 
but  it  was  eventually  decided  to  fix  the  amount  at  £3.')0 
per  annum.  Several  members  testified  to  the  value  of  Mr. 
Tomkins'  past  services,  and  agreed  that  he  had  always  dis- 
charged his  duties  satisfactorily. 

Mr.  A.  Latham,  borough  engineer  of  Margate,  was  instru- 


mental in  rescuing  one  of  the  crew  of  the  lifeboat  Friend  of 
All  Nations,  which  capsized  oS  the  Nayland  Rook,  Margate, 
during  the  destructive  gale  of  the  2nd  inst.  Mr.  Latham  was 
attracted  to  the  place  by  calls  for  help,  and,  together  with  a 
lamp-lighter  who  was  also  attracted  by  the  cries,  entered  the 
water  and  made  his  way  towards  the  boat,  which  could  be  seen 
slowly  drifting  in,  bottom  upwards.  Three  men  were  thus 
rescued,  while  a  fourth  was  taken  from  underneath  the  boat 
when  it  was  washed  ashore. 

Mr.  Percy  Nevill  has  been  appointed  to  the  position  of 
chief  engineer  to  the  Isle  of  Man  Harbour  Board,  in  the 
place  of  Mr.  James  Walker,  who  has  received  the  appoint- 
ment of  chief  engineer  to  the  Newcastle-on-Tyue  Improve- 
ment Commissioners.  Mr.  Xevill's  appointment  is  said  to 
meet  with  general  approval.  His  recommendations  are  of 
the  highest,  for  during  the  sixteen  years  that  he  has  served 
as  assistant  and  chief  assistant  under  the  harbour  board  he 
has  been  engaged  mainly  upon  important  harbour  works  at 
Douglas,  Peel,  Castletown,  Fort  St.  Mary  and  other  places. 
He  is  a  native  of  Southampton. 

At  the  ordinary  meeting  of  the  Institution  of  Civil  En- 
nineers,  on  Tuesday,  it  was  announced  that  twenty-seven 
"  associate  members "  has  been  transferred  to  the  class  of 
"  members."  Among  these  we  observe  the  names  of  Mr.  J. 
A.  Brodie,  3  Cook-street,  Liverpool ;  Mr.  W.  Dyack,  burgh 
surveyor,  Aberdeen  ;  and  Mr.  J.  Price,  city  surveyor,  Bir- 
mingham. It  was  also  announced  that  101  candidates  had 
been  admitted  as  "  students,"  and  that  the  first  ballot  of  the 
session  had  resulted  in  the  election  of  nineteen  "  members  " 
and  thirty-two  "  associate  members."  Among  the  latter  we 
observe  the  names  of  Mr.  G.  J.  Bell,  Carlisle;  Mr.  J.  Garfield, 
manager  of  Wolverhampton  sewage  works ;  and  Mr.  W.  A. 
Valon,  Ramsgate. 

An  interesting  ceremony  took  place  recently  in  the  Dun- 
stable Town  Council  Chamber,  when  Mr.  Thomas  Squire,  the 
late  surveyor,  was  presented  with  a  gold  chain  and  medal  and 
an  illuminated  address  in  recognition  of  his  past  work  under 
the  corporation.  The  address,  which  was  of  a  very  elaborate 
character  and  beautifully  executed,  bore  an  inscription  re- 
ferring to  his  sterling  and  unflinching  integrity  and  to  his 
long,  faithful  and  disinterested  services  to  the  borough. 
This  presentation  was  made  by  the  mayor,  who  said  he  thought 
that  in  recognising  Mr.  Squire's  services  as  had  been  dono 
they  were  not  only  honouring  him  but  also  themselves.  He 
knew  that  he  was  only  expressing  the  wishes  of  all  the  sub- 
scribers to  the  testimonials,  and  many  other  inhabitants  of 
the  town,  when  he  hoped  that  Mr.  Squire  would  live  long  and 
be  able  to  enjoy  the  presentation  they  had  made  him. 


Nationalisation  of  tlie  Crystal  Palace.— On  Friday  a 

deputation  from  a  conference  of  London  local  authorities 
attended  upon  the  lord  mayor,  at  the  Mansion  House,  on  the 
subject  of  the  national  acquisition  of  the  Crv-stal  Palace, 
Sydenham.  The  deputation  desired  to  invoke  the  lord 
mayor's  assistance  in  the  matter  to  the  extent  of  presiding 
over  a  conference  at  the  Mansion  House  of  provincial  mayors 
and  representatives  of  the  corporation,  the  London  County 
Council,  the  vestries  and  district  boards,  to  see  what  could  be 
done  towards  the  scheme.  The  sale  price  named  by  the 
Crystal  Palace  Company  was  £750,000,  which  was  one-half 
of  its  original  cost.  The  lord  mayor  acceeded  to  the  request 
of  the  deputation  for  a  conference,  but  pointed  out  that  it 
seemed  more  a  matter  for  the  Government  than  any  oue  else, 
for  it  would  appear  impossible  to  raise  the  amount  required 
by  public  subscription.  The  deputation  thanked  the  lord 
mayor  and  withdrew. 

The  Health  of  Exmouth.— Dr.  Kempo,  medical  ofiicer  of 
health  for  Exmouth,  writes  to  Tlie  Tinics  as  follows  :  "  As  so 
many  letters  have  been  published  on  the  above  subject,  I  trust 
that  you  will  insert  a  few  lines  showing  the  rate  of  mortality 
in  this  district  during  the  past  two  months.  In  October  wo 
had  nine  deaths  registered — six  males  and  three  females — at 
the  respective  ages  of  four  months  (diarrhoea),  twenty-two 
months  (measles),  twenty-seven,  fifty-seven,  sixty-two,  sixty- 
seven,  sixty-seven,  seventy-six  .and  eighty-three  years,  giving 
the  very  favourable  death  rate  of  9  per  1,000.  In  November 
there  were  six  deaths — vii.,  four  males  and  two  females,  at 
thefollowing  ages — four,  six,  twenty-throe,  sixty-two,  seventy- 
seven  and  eighty-four  years,  giving  for  this  season  of  the 
year  the  exceiitionally  favourable  death  rate  of  fi  per  1,000; 
although  numerous  cases  of  measles  were  notified  during  the 
two  months'  there  were  only  two  deaths  from  zymotic  disease 
— viz.,  measles  and  diarrha-a.  From  my  intimate  knowledge 
of  the  town  for  the  past  eighteen  years  I  am  able  to  say  that, 
in  spite  of  the  shortcomings  of  the  district  council,  it  has  for 
years  shown  a  remarkably  low  death  rate.  A  little  sanitary 
energy  on  the  part  of  the  council  would  elevate  this  health 
resort  into  a  place  of  envy.  It  is  to  be  hoped  that  the 
council  will  now  give  the  sm-veyor  the  necessary  assistance 
and  relay  the  old  street  sewers,  and  attend  to  the  other 
matters  reported  upon  without  any  further  delay." 


December  10, 189?.] 


AND  COtJNTY  ENGINEER. 
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Some  Recent  Publications. 


«01T,E    nRAIIJAOE. 

A  work,  entitled  "The  Horsi  Drainage  Manual;  A  Guide 
to  the  Design  and  Construction  of  Systems  of  Dfaloago  hnd 
Bownge  DieposHl  from  llotisos,"  by  Mr.  Vf.  Spinks,  a.m.i.c.E. 
(Biggs  &,  Co.  I'rioe  Gs.),  tlio  well-known  author  of  "  Paving 
and  Making  Good  Private;  Streets,"  in  doscrilicd  as  "  the  out- 
come of  an  effort  to  consider,  in  the  liglit  of  inodernl  know- 
ledge, more  especially  tlie  iirinciploa  to  Ijo  followed  in  tho 
proper  designing,  and  tlie  ajjparutus  connected  with  tho  due 
construction,  of  tlio  entrant  und  of  adniinago  system."  After 
referring  briefly  to  the  making  of  "  siiuitary  surveys,"  Mr. 
Spinks  points  out  some  of  tho  chief  defects  in  drainage,  the 
amount  aud  composition  of  sewage,  and  tho  general  planning 
and  arrangement  of  house  <lrains.  There  is  a  useful  chapter 
on  the  various  kinds  of  pipu  joints,  and  another  upon  inter- 
cepting traps ;  but  wo  must  take  exception  to  the  method  of 
disconnection  of  soil  pipes  by  fixing  a  trap  at  the  foot,  as 
illustrated  in  Fig.  43,  which  the  author  considers  is  the 
"  undoubtedly  superior  "  method.  This  old-fashioned  abomi- 
nation dies  a  very  slow  death,  notwithstanding  the  fact  that 
it  is  contrary  to  the  model  by-laws  of  the  Local  Government 
Board  and  to  tho  bylaws  of  tho  London  County  Council, 
both  of  which  embody  tho  .sound  principles  of  house  drainage. 
Tho  author  himself  observes,  at  another  ]i:irt  of  tho  book 
(p.  1)  that  "tho  model  codu  of  by-laws  can  no  longer  be 
dubbed  newfangled,  seeing  that  they  have  been  practised  for 
something  like  twenty  years  with  but  slight  variations." 
This,  of  itself,  speaks  for  tho  etliciency  of  tho  coile,  which 
■where  adopted  would  prohibit  the  fixing  of  tho  afore- 
said trap.  In  addition  to  tho  construction  of  house  drain, 
age.  Mr.  Spinks  has  devoted  a  few  remarks  to  tho 
disposal  of  sewage  from  isolated  houses,  and  refers  briefly 
to  some  of  tho  most  recent  experiments  and  developments  of 
the  subject  of  sewage  disposal.  Although  not  acknowledged, 
it  appears  to  ns  that  tho  author  has  gleaned  a  few  of  his  ideas 
from  "  Drainage  Work,"  by  Mf .  11.  Maxwell,  as  several  features 
of  this  book  have  been  adopted  in  that  under  review.  For 
example,  we  notice  that  Fig.  25,  with  its  accompanying  state- 
ment of  decimal  equivalents,  appears  to  be  a  copy  of  Mr. 
Maxwell's  Fig.  32,  and  is  not  to  bo  found  in  Slagg's  "  Sani- 
tary Work"  (2nd  edition),  fts  mentioned  in  the  text.  At 
p.  113  tho  description  of  tho  "  setting  u]>  of  sight  rails"  and 
tho  mode  of  recording  the  fignres  is  practically  identical  with 
that  given  by  Mr.  Maxwell.  "  In  order  to  make  the  work  of 
greater  service  to  property  owners  and  leaseholders,  compre- 
hensive chapters  have  been  added  on  tho  law  relating  to  house 
drainage,"  with  some  reference  to  tho  recent  decisions  of  tho 
Courts  upon  tho  vexed  question  of  "  combined  drainage." 
Extracts  from  the  drainage  by-laws  of  tho  Local  Government 
Board  and  the  London  County  Council,  together  with  short 
indexes  to  the  sections  of  the  law  upon  drainage,  similar  to 
those  to  be  found  at  tho  end  of  tho  work  above  cited,  com- 
plete the  book.  The  type  is  excellent,  and  tho  book  as  a 
whole,  illustrated  as  it  is  with  some  20()  figures,  may  be  safely 
recommended  for  tho  perusal  of  those  who  desire  to  acquaint 
themselves  with  the  subject  of  house  drainage. 

FLOW    IN    CIRCULAR    SEWERS. 

Tables  of  Flow  in  Circular  Skwehs  and  Pipes,  by 
John  P.  Dalton  (R.  Ward  &  Sons,  Nowcastlo.  Price  6d.),  is  a 
small  book  for  the  waistcoat  pocket,  which  may  bo  found  use- 
ful by  engineers  and  surveyors.  The  rules  given  are,  how- 
ever, extremely  ambiguous  and  without  reason.  Thus,  the 
rule  explaining  tho  use  of  Table  1,  to  find  the  velocity,  is  most 
Tinsatisfactory,  and  is  as  follows :  "  Divide  the  length  to  fall 
of  one  by  the  diameter  of  tho  sewer  in  inches,  look  out  in  the 
column  under  the  required  degree  of  fulness  for  the  number 
nearest  to  the  quotient  and  opposite  to  it  will  bo  found  tho 
velocity  in  feet  jjcr  second."  No  examples  are  given  to  assist 
tho  reader  to  a  ready  comprehension  of  tho  tables.  Wo  sub- 
mit that  there  should  be  no  difficulty  in  so  wording  tho  rules 
that  he  who  runs  may  read.  In  their  present  form  wo  ai-e  of 
opinion  that  to  many  to  whom  the  tables  would  bo  otherwise 
useful  they  will  be  at  present  incomprehensible.  When  the 
rules  are  revised  and  examples  given  to  illustrate  tho  working 
of  tho  tables  tho  book  would  be  a  useful  vudc  iiu-cumi. 

AMERICAN    ENIMNEERINO  SOCIETIFS. 

The  Michigan  Engineers'  Annual  for  1897  is  the  official 
volume  of  tho  Michigan  KngineerinE  Society,  which  came 
into  existence  in  1880.  This  volume  contains  a  number  of 
papers  of  special  interest  to  municipal  engineers.  Tho  first 
one,  on  "  Hydrographic  Surveying,"  by  Edward  Barrington, 
is  one  of  the  best  succinct  treatises  on  the  subject  that  we 
have  seen,  and  is  full  of  practical  information.  Incidently 
we  are  told  that  the  survey  department  is  divided  into  three 
Bections — viz.,  the  "  lake  survey,"  which  usos  the  foot  and 
decimal  as  unit  of  measurement;  tho  "coast  survey,"  which 
■uses  tho  meter  ;  and  the  "  public  land  survey,"  which  employs 
Gunter's  chain  and  links.  Surely  a  heterogeneous  depart- 
ment !  Another  paper,  on  "  Earthwork  Computation,"  by 
F.  C.  Shonehon,  expounds  a  method  of  calculation  by  tri- 
angular areas,  which  appears  to  be  both  novel  and  expeditious, 
anil  should  prove  useful  in  the  computation  of  excavations, 
for  instance.  Mr.  F.  F.  Uogers,  in  his  ]ia|ieron  "A  Coment- 
tosting  Machine,"  shows  how  a  fairly  accurate,  though  some- 
what bulky,  tester  can  bo  readily  constructed  for  a  trifling 


sum  compared  with  the  usnal  liigh-pricod  machines.  The 
Society's  Committee  on  Sewerage  and  Water  Snpidy  also 
print  their  report,  which  deals  with  the  danger  of  sewage- 
jKjlluted  water  supplies  in  relation  to  typhoid  fever. 

The  Twelfth  Annual  Kkfoet  of  the  Illinois  Society 
OF  Knginkeks  and  Surveyors  contains,  among  other  matter, 
a  paper  by  Prof.  A.  N.Talbot  on  "Tho  Sedimentation  IVocesB 
in  Sewage  Disposal,"  which  looks  very  much  like  a  plea  for 
what  may  be  called  a  "septic  tank."  "  Kapid  Computation," 
by  M.  S.  Kelchriiu,  is  an  interesting  rcsurrn'  of  some  well- 
known  mental  acrobatics,  which  tho  author  urges  engineers 
to  cultivate  in  order  to  enable  them  to  make  speedy  calcula- 
tions in  the  field,  when  ready-reckoners,  tables  of  squurca  and 
calculating  machines  are  out  of  reach. 

DICEMIIIR    PERIomcALS. 

The  December  number  of  The  Architectural  Reviexp  (li.) 
takes  the  stylo  of  an  art  annual,  and  at  tho  same  time  forms 
the  commencement  of  a  new  volume.  It  is  of  imposing  thick- 
ness, but  quantity,  however  gcnorous,  is  evidently  only  a 
secondary  consideration.  There  will  be  no  lack  of  admira- 
tion for  the  beauty  and  excellence  of  the  illustrations,  tho 
adequacy  of  the  letterpress,  the  beautiful  white  glazed  paper 
on  which  tho  special  plates  are  printed  and  the  general  cflect- 
iveness  in  the  stylo  of  production.  Tho  subjects  of  articles 
and  illustraticms  include  "  Lo  Put  en  Velay,  France,"  "  Tho 
Lif.'  and  Work  of  Jean  Carries,"'"  Chart  res  Porches,"  "  Old 
English  Barns,"  "The  Work  of  John  Sodding,"  "Some  Con- 
ditions of  House  Design  "  and  "  Nineteenth  Century  Chnrch 
Buildings."  John  Rnskin,  Sir  Edward  Poynter,  p.b.a.,  and  J. 
McNeil  Whistler  are  among  the  well-known  names  who  con- 
tribute to  the  illustrations,  the  letterpress  being  also  in  every 
caso  in  competent  hands. — Casnier's  j/u<;a:ine  has  at  least  one 
article  on  a  subject  of  groat  interest  and  importance  for  muni- 
cipal and  electrical  engineers.  We  refer  to  an  article  entitled 
"  Electric  Light  from  City  Kefuse."  As  our  readers  will 
readily  surmise,  it  deals,  in  a  more  or  less  scientific  spirit, 
with  the  Shoreditch  combined  scheme  of  electricity  supply 
and  refuse  destruction.  The  writer,  Mr.  Nelson  Perry,  whom 
internal  evidence  in  the  matter  of  style  easily  proves  to  be 
an  American,  thus  sums  up  :  "  While  the  plant  has  not  yet 
been  in  operation  sufficiently  long  to  allow  the  officials  to 
divulge  any  figures  as  to  i)erformance,  those  who  have  watched 
it  closely  are  convinced  of  its  entire  success  from  all  points 
of  view."  Those  who  are  familiar  with  what  has  been  written 
on  tho  subject  in  this  country  since  tho  experiment  was 
started,  are  aware  that  a  good  many  "who  have  watched  it 
closely  "  have  been  led  to  express  a  deal  of  scepticism. — 
Longman's  Magazine  is  the  usual  excellent  siipennyworth. 
There  is  not  only  variety,  but  in  every  contribution  there  is 
a  pervading  flavour  of  scholarly  good  taste  and  culture,  for 
which  one  often  looks  in  vain  in  more  pretentious  and  bla- 
tantly-advertised popular  nLigazines.  We  observe  that  Mr. 
Andrew  Lang,  in  liis  monthly  talk,  returns  to  his  friend  the 
"  dowser,"  of  whom  he  is  so  fond.  Possibly  wo  may  haTe 
another  opportunity  of  referring  to  his  rem.\rks.  Fiction, 
history  and  psychology  are  all  re|)re3ented  this  month  in  a 
bright  and  interesting  way. — Cricketers  will  bo  grateful  for 
tho  excellent  portrait  and  biographical  sketch  of  Captain 
Wynyard  in  Baily  (Is.),  which  also  contains,  among  other 
good  matter,  the  continuation  of  tho  "journal"  contributed  by 
Major  Arthur  Griffiths  and  of  the  articles  on  animal  paint«rs 
contributed  by  Sir  Walter  Gilboy.  We  also  observe  an  article 
on  the  motor  car  of  the  past.  As  usual,  field  sports  receive 
that  prominence  which  is  so  often  conspicuous  by  its  absence 
in  many  so-called  sporting  imblications. —  Knowledge  is  as 
interesting  and  instructive  ns  ever,  but  why  should  it  be 
practically  monopolised  by  what  may  bo  described  oa  tho 
physiographical  sciences,  with  the  exception  of  an  occasional 
article  on  natural  history. — From  the  interesting  editorial 
notes  in  Tlie  Quarry  ((id.)  wo  observe  that  a  series  of  illus- 
trated articles  on  practical  geology  will  begin  with  the  new 
year,  and  that  special  attention  will  in  future  be  given  to  legal 
matters.  Our  contemporary  pays  us  the  compliment  of  re- 
printing our  recent  illustrated  article  embodying  the  result 
of  tho  stone  tests  which  originated  with  TiiK  Subvktor  ex- 
hibit at  tho  last  Huilding  Exhibition.  The  new  (Quarry  Insti- 
tute, which  is  being  formed,  should  meet  with  success,  and 
there  is  also  room,  we  think,  for  the  projected  Buililerg' 
Merchant,  whether  as  a  sui>plemont  to  The  Quarry  or  sepa- 
rately.— We  have  also  received  The  Pluinler  and  Dec0rator, 
and  from  Messrs.  Cassell  A  Cp.  Part  8  of  the  Qucen't  Empin 
(6d.)  and  Part  51  of  Cassoll's  Qasetieer  (7d.),  a  mcwt  nscful 
work  of  reference. 


Cettinge.  Montenegro.— The  Secrolnry  of  l^tnto  for 
Foreign  Affairs  has  received  a  dispatch  from  her  Majesty's 
Minister  at  Cettinge,  Montenegro,  forwanling  jilans  for  the 
construction  of  a  (juay  and  breakwater  at  Val  do  Ni>chc,  north 
of  Dulcigno,  at  an  estiinateil  cost  of  ilTli.rimi.  Applicants  for 
tho  conccBsion  should  communicate  with  the  Minister  for 
Foreign  Affairs  at  Cetlinge,  to  whom  letters  can  bo  written 
either  in  French  or  Italian.  Tho  Jilana  can  be  inspected  at 
the  Commercial  Department  of  tho  Foreign  UlGce  any  day 
between  the  hours  of  11  and  li. 
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AN  AUTOMATIC  FIRE  ALARM. 


Recent  disastrous  fires  in  the  City  and  elsewhere  have 
brought  the  importance  of  an  early  alarm  on  such  occasions 
prominently  to  the  front.  With  this  idea  in  mind  the  com- 
pany owning  the  patent  of  Pearson's  Automatic  Fire  Alarm  on 
Monday  gave  an  exhibition  of  its  usefulness  at  the  Charing 
Cross  Hotel,  which  is  fitted  tliroughont  on  their  system.  The 
instruments  nsed  are  in  themselves  the  perfection  of  sim- 
plicity, although  they  have  cost  their  inventor  an  endless 
amount  of  trouble,  travel  and  e.xperimentation  to  produce.  It 
is,  put  briefly  and  without  scientific  detail,  an  electrical  ther- 
mometer, which  when  the  mercury  rises  beyond  a  given  point 
tloses  an  electric  circuit  and  rings  an  alarm  bell  at  any  de- 
sired place  or  places.  Thus,  the  instruments  in  question  are 
fixed  in  rooms,  warehouses,  &c.,  at  points  to  which  heat  in 
them  would  naturally  most  strongly  tend,  and  (in  London) 
are  connected  by  wires  with  the  district  messenger  ofSce 
nearest  to  the  fire  station.  In  case  of  fire  or  dangerous  over- 
heating the  alarm  is  rung,  as  already  described,  the  indexed 
jiumber  of  the  very  spot  affected  is  shown  at  the  receiving 
office,  and  tidings  are  at  once  sent  off  to  die  brigade.  This 
invention,  it  is  claimed,  has  received  the  approval  o£  the 
.leading  fire  insurance  companies,  on  the  ground  chiefly,  as 
stated  by  JIi-.  A.  R.  Collins,  that  it  makes  for  the  niinimisa- 
.tion  of  outbreaks  in  consequence  of  the  rapidity  with  which 
.the  news  of  peril  is  comnnmicated  to  the  proper  authorities. 
It  will  probably  be  asked  why  the  indicators  of  the  locality  of 
the  fire  are  not  themselves  placed  in  the  fire  stations,  and 
.this  question  was  auswered  on  Monday  by  statements  made 
by  Mr.  Lionel  Holland,  M.P.,  chairman  of  the  company,  Mr. 
George  Manners  and  Mr.  Pearson.  Fioui  these  it  appears 
that  in  all  the  great  towns  where  the  alarm  is  in  use,  such  as 
y  Derby  and  Birmingham,  and  in  West  Ham,  which  is  outside 
the  Metropolitan  Tire  Brigade  area,  the  indicators  are  freely 
admitted  to  the  brigade  offices  ;  but  that  within  the  London 
district  this  is  not  the  case,  although  they  would  be  put  up 
by  the  company  free  of  charge.  Whether  the  reasons  for 
this  course  are  good  or  otiiorwise,  there  can  be  little  doubt 
that  a  system  which  gives  immediate  warniug  directly  danger 
from  overheat  or  actual  fire  is  set  up  is  worthy  cf  serious 
consideration.  Tlie  name  of  the  appliance,  which  is  said  to 
be  indestructible  except  through  direct  violence,  is  Pearson's 
automatic  Fire  Alarm  and  Heat  Indicator,  and  the  offices  are 
at  100  St.  Martin's-lane. 


THE  BRITISH  ASSOCIATION  OF  WATERWORKS 
ENGINEERS. 


We  have  been  informed  by  the  secretary  of  the  above 
association,  Mr.  W.  H.  Brothers,  that  the  winter  meeting 
will  be  held  in  London  in  February  next,  when  a  paper  will 
bo  read  by  Mr.  H.  W.  Pearson,  M.i.c.E.,  m.i.m.e.,  engineer  of 
the  Bristol  waterworks,  on  "  Springs  and  Wells  for  Town 
Supplies,  and  works  in  connection  with  the  same."  At  this 
meeting  there  will  be  an  election  of  "  Members"  and  "  Asso- 
ciates." Proposal  forms  and  all  particulars  can  be  had  at 
the  offices  of  the  association,  55  Parliament-street,  West- 
minster, S.W. 


KING  LEOPOLD  ANO  THE  SANITARY  INSPECTORS, 


Over  100  members  of  the  Sanitary  Inspectors'  Association 
visited  Belgium  in  September,  and,  besides  taking  part  in  the 
International  S<anitury  Congress  held  there,  were  specially 
entertained  by  tbe  civic  cnnncil.s  of  Antwerp,  Brussels,  Ghent, 
Bruges  and  Ostend,  and  wore  received  by  delegation  at  the 
Palace  of  Brussels  by  King  Leopold,  to  whom  they  were 
introduced  by  Sir  Gilzean  Reid.  An  elegantly-bound  copy 
of  the  special  Belgian  number  of  the  Sanitary  Inspectors' 
Journal  was  sent  to  the  King  souio  time  ago  from  the  asso- 
ciation, and  the  following  autograph  letter,  dated  from  the 
palace  of  Lacken,  on  24th  November,  has  been  received  in 
acknowledgment ;  — 

"Dear  Sir  Hugh, — You  have  been  good  enough  to  send  me 
the  special  number  of  '  Journal  of  the  Association  of  Sanitary 
Inspectors,'  containing  a  record  of  their  recent  visit  to 
Belgium.  I  thank  you,  and  agl;  you  to  convey  to  the  members 
of  the  council  of  that  association  my  sincere  thanks  for  the 
attention  they  have  shown  in  sending  me,  through  your  kind 
interposition,  their  interesting  report." 


"Talcine." — This  is  tho  name  of  a  new  lubricating  com- 
pound for  commutators  which  the  Dynamo  Brush  Company, 
■of  Ctiiswell  House,  Finsbury-pavement,  London,  E.C.,  are 
bringing  before  dynamo  users.  They  represent  that  tho 
practice  of  putting  oil  in  the  coininntator  is  very  detrimental, 
but  that  the  continnal  rubbing  between  two  dry  metallic  snr- 
f.icos  necessitates  tho  use  of  some  snitabk-  preparation  which 
will  allay  the  friction  of  the  brushes,  incrunso  tho  efficiency 
of  the  machine,  stop  sparking,  and  cause  tho  commutator  to 
Rsanme  the  dark  burnished  skin  indicative  of  careful  running. 
These,  among  other  advantages,  are  claimed  for  the  new  com- 
pound. 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

Voluntary  Pass  E.\amin.4TIox. 

The  tw-enty-fifth  examination  for  candidates  for  the  offices 
of  engineer  and  surveyor  to  municipal  corporations  and  dis- 
trict councils  will  be  held  at  the  Institution  of  Civil  En- 
gineers, Great  George-street,  Westminster,  on  Friday  and 
Saturday,  the  1st  and  2ud  April,  1898.  Application  forms, 
duly  filled  in  by  intending  candidates,  must  be  in  my  hands 
on  or  before  the  5th  day  of  March,  1898, 

Thomas  Cole,  Seeretary>  - 

11  Victoria- street,  London,  S.W.  ",'  l^"."; 


THE  SURVEYORS'  INSTITUTION.  ; 

Pkokessional  Examination.s,  1898. 

The  students'  proficiency  examination  will  coramence  on 
the  2l8t  of  March  next. 

Examinations  qualifying  for  the  classes  of  "  Professional 
Associates"  and  "Fellows"  will  also  commence  on  the  21st 
of  March  next.  All  particulars  as  to  days,  subjects  and 
course  of  examination,  will  be  forwarded  on  application  to  the 
secretary. 

English  candidates  for  the  professional  examinations  will 
be  examined  in  London.  Irish  candidates  will  be  e.xaniined 
in  Dublin.  ■ 

Special  Certificate  Examination,  1898 

(FOR  members). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  propose3 
to  be  held  on  Tuesday,  Wednesday  and  Thnrsdaj',  the  14th,  15th 
and  16i;h  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Students'  Preliminary  Examination. 

The  students'  preliminary  examination  will  be  held  on  the 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland  will  be  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  be  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

Next  Ordinary  Meeting. 

The  next  ordinary  meeting  of  the  session  will  be  held  on 
Tuesday,  when  a  paper  will  be  read  by  Mr.  Robert  B.  Stanton, 
M.A.,  M.I.C.E.,  on  "The  Great  Landslides  on  the  Canadian 
Pacific  Railway  in  British  Columbia."  The  chair  will  be 
taken  at  8  p.m. 

Nest  Students'  Meeting. 

The  next  students'  meeting  will  be  held  on  Friday,  when 
Prof.  W.  C.  Unwiii,  f.r  s.,  M.i.c.E.,  will  preside.  Papers  will 
be  read  by  Mr.  Archer  D.  Keigwin,  stud.i.c.e.,  on  "  The 
Elastic  Properties  of  Steel  Wire,"  and  Mr.  W.  L.  Brown, 
B.sc,  stud.i.c.e.,  on  "  The  Elasticity  of  Portland  Cement." 
The  meeting  will  commence  at  8  p.m.  ,'. 


APPOINTMENTS  VACANT. 

Adi:^rtist'meiifii  wJiU-h   ai-e   re  eivrd    too   late   for   classijication  cannot  he 
included  in  these  tmiunarics  until  the    olloicinj  u-eek\ 


Enoinekr  and  Foreman. — December  11th. — Corporation 
of  Birkenhead.  35s.— Mr.  Chailos  Brownridge,  A. M.I.C.E., 
borough  engineer  and  surveyor. 

Temporary  Assistant  and  Draughtsman. — December  llth. 
—Widen hall  Urban  District  Council.  30s.— Mr.  Charles  J. 
Jenkin,  engineer  and  surveyor  to  the  council. 

SuRVKYOR. — December  llth. — Urban  District  Council  of 
Minehead,  Somerset.  £64. — Mr.  L.  C.  Webber,  clerk  to  the 
council. 

Resident  Electrical  EngiNrer. — December  13tli. —  Cor- 
poration of  Sheffield. — Mr.  II.  Sayer,  town  clerk. 

Clerk  for  Engineer  and  Surveyor's  Office. — Deceni- 
her  14th. — (ireenwich  District  Board  of  Works.  30s. — Mr. 
J.  Spencer,  clerk  to  board. 

Surveyor  and  Inspector  op  Nuisances. — December  14th. 
— Southwick  Urb.an  District  Council. — Mr.  John  Chas.  Wil- 
ford,  clerk  to  the  council,  17  Fawcett-street,  Sunderland. 

Gas  Manager. — December  14th. — Corporation  of  Mossley, 
Lancashire. — Mr.  Joseph  Hyde,  town  clerk. 

Inspector  of  Nuisances,  &c. — December  14th. — Walton- 
on-Thames  Urban  District  Council.  £100.— Mr.  Percy  H. 
Webb,  clerk  to  the  council. 

Surveyor,  Inspector  of  Nuisances,  Ac. — December  16th. 
—Cannock  Urban  District  Council.  £230.— Mr.  Chas.  A. 
Loxton,  clerk  to  the  council. 

Sanitary  and  Smoke  Inspector. — December  17th. — ljd,ni- 
■beth  Vestry.  £120.— Mr.  Henry  J.  Smith,  clerk  to  the  vestry. 
District  Surveyor. — Docember  18th. — Walsall  Rnrnl  Dis- 
trict Council,     £150. — Mr.  A.  II,  Lewis,  clerk  to  tho  council. 
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CiEBK  FOR  Scrvkyor'h  OiFiCKS. — Docoinber  20tli. — linah- 
den  Urban  District  Coancil.  25s. — Mr.  W.  D.  Madia,  snrvoyor 
to  tho  council. 

Road  roBKMAX. — Docemlicr  20tli. — Aldorsliot  Urban  Dis- 
trict Council.  32s. — ifr.  Nilson  F.  Dennis,  surveyor  to  the 
council,  120  Victoria-rctd,  Alilcrshot. 

Dlstsict  Forkm.vn  ok  r.vvioBS. — Docember  2lBt. — Corpo- 
ration of  Leicester.  £2. — Mr.  S.  George  Mawboy,  borough 
engineer  and  surveyor. 

Gas  ami  Watkkworks  Managkr. — Deccmbor  22nd. — 
Khondda  Urban  District  Council.  i;3.">0,  with  house,  coal, 
pas  and  water  free. — Mr.  Walter  11.  Morgan,  clerk  to  the 
council. 

Assistant  Si'RVEyor.  —  December  24tli.  —  Pontyi)ridd 
Urban  District  Council.  £120. — Mr.  Henry  LI.  Grover,  clerk 
to  the  council. 

HoRoiGii  KxGiNEER  AND  .ScRVKYOR. — December  TOth. — 
Kamsgate  Corjioration.  £300. — Mr.  W.  A.  Hubbard,  town 
clerk. 


COMPETITIONS. 

Adverfiiemenff  lehich  are  received  too  bitr  fur  clatt{firafion  cannot   hi 
included  in  thete  tummarieit  until  thffoHoKing  tceclr. 


HiririfKT.— December  Mlh.— Schemes  for  liphtinjj  Uic  district  by 
electricity,  either  combined  with  a  dust  destructor  or  without,  for  tho 
vestry.— Mr.  Geo.  Grocott,  clerk  to  the  vestry. 

NomwGHAM. — Becember  15tb. — Designs  for  Inyinp-out  nnd  plftnting 
a  new  ceraotery  at  Basford.  £100  aud  £50.— Sir  Samuel  G.  Johnson, 
town  clerk. 

NorTiNOHAM.— December  15th. — Desigfns  for  the  lodj^es,  clmpels, 
crematorium,  Ac,  at  the  new  cemetery  at  Basford.  £100  and  £50.— Sir 
Samuel  G.  Johnson,  town  clerk. 

Menai  Bbidoe.— December  IGth. — Desicrna  for  a  new  landing  pier 
for  pasFcnpers  nnd  cargo  boats,  cost  not  to  exceed  £3,000.  £40. — Mr. 
Thos.  Hughes,  clerk  to  the  council. 

BooTLE,— December  31et.— Central  Are  station  to  be  prected  in  Strand- 
road,  Rt  a  cost  not  exceeding  £15,000,  £62  lOs.  and  £20  Bs.— Mr.  J.  A. 
Crowther,  borough  engineer, 

At-TRiNCHAM.— December  3l8t.— Pinna  and  desif^ne  for  the  erection 
of  offices,  council  chamber,  fire  station,  caretaker's  house,  &c.,  for  the 
urban  district  council.— Mr.  J.  Stokoe,  clerk  to  the  council. 

Bet.peu. — January  8tli. — Plans  and  reports  for  Crich  water  supply, 
for  the  rural  district  council.  £15  15s.  and  £5  6a, — Mr.  Joseph  Pym, 
clerk  to  the  council. 

Belper.— May  1st.— Schemes  for  the  disposal  of  the  sewage  of  the 
district,  for  the  urban  district  council.  £52  10s.  aud  £20  5s. — Mr. 
Joseph  Pym,  clerk  to  the  council. 


MUNICIPAL  CONTRACTS  OPEN. 

Adcerlitfmenff  trhirh   are    recir-H   too   late  for  rlauifieation   cannot   be 
included  in  theae  luinmariet  until  tkefoUoring  tctek. 


P»H18  TO  IT*  .—Decern  her  Uth.—Supply  cf  300  yardu  of  12«in.  and  2,400 
yards  of  It-in.  fireclay  pipe  sewers,  and  400  yards  cf  iMn.  iron  pip« 
Bewers,  for  tho  nrbau  dutrict  coULcil.— Mr.  Clia«.  Hudskini»on,  clerk 
to  the  council. 

Bathoats  (ScoTt.AHD).— December  IHh.— Embankment  at  Sunny- 
sido  dam,  for  tho  iwlicc  commiaBioncrs.— Mesarb.  J.  it  A.  Lealie  1  Keidt 
ongmecrti,  72a  Gtorge-street,  KdinburKh. 

OcAsoow.— Deccm»x>r  llth.— Varioua  wat*rworkjs  at  Loch  Katrine.— 
Mr.  J.  D.  Marwick,  town  clerk, 

WALToir-uro5-THAME-<.— Decomlwr  13th.— Xew  soweraffo  and  Mwaffa 
disposal  works  for  the  diHtrict*  of  Walton  and  Hernham,  for  the  urban 
dietrict  council.— Mr.  P.  H.  Webb,  clerk  to  tlw  council. 

WALTOir-UPOK-TuAMEn.— Dccem»>er  Ibih.— Supply  of  caat-irun  pipw 
(size  varying  from  Sin.  to  18 in.)  and  special  cawttiifcii,  Ac, for  ibe  urban 
district  council.— Mr,  P.  H.  Webb,  clerk  to  the  council. 

BurKDcux.— December  Kith.— Supply  of  2,ix>0  ions  of  granita  setU. 
—Mr.  William  Stubbs,  l>tjrough  and  wat«r  engineer. 

Lakcahtkk.— December  I3th.— Supply  of  about  1,650  lineal  yards  of 
15-in.  caitt-iron  water  pipes  and  sjiecial  cauting*.- Mr,  John  Cook, 
a.m.i.c.e.,  water  engineer  to  tho  corporation. 

Guii-DFORD.— Decemljer  13th.— Extension  of  tho  produce  ebed  at  tbe 
cattle  market. — Mr.  C.  G.  Mason,  borough  6ur\'cyor, 

LoKDOHDKKuY,— December  Uth.—Supply  of  water  pipes  and  ftttinfri. 
— Sir  U.  Newman  Chambers,  town  clerk. 

AsHroir-UNDEK-rvTSE.— Dccemlwr  1 1th.— Sewerage  and  sowa^  dis- 
posal works. — Mr,  J.  T,  Karnslmw,  a.u.i.c.e.,  t>orouifh  surveyor. 

Baildox.— December  11th.— Construction  of  290  lineal  yards  of  IS-in., 
220  lineal  yards  of  12-in.  and  75  lineal  yards  of  0*ln.  pino  newer,  for 
the  urban  district  council.— Mr.  H.  R.  Uuggins,  clerk  to  tne  council. 

Cardiff. — December  Mth.— Erection  of  a  public  urinal,  Ac,  in  Clare- 
road,  and  public  latrines  and  urinal  in  Fitzroy-street.— Mr.  W.  Harper, 
M.i.c.B.,  borough  engineer. 

Colchester.— December  lUh.— Erection  of  coach-houso,  stables,  hay- 
loft,Ac,  at  The  Limes,  Crouch'Strect. — Mr.  Herbert  Goodyear,  A.ic.i.c.s-i 
borough  engineer  and  surveyor. 

Bi.ABV. — December  litb.— Kerbing  and  channoUing  works  in  Mill- 
lane  and  Townscndroad,  Endurby,  for  the  rurBl  district  council. — Mr, 
W.  King,  district  surveyor.  The  Sycamores,  blaby. 

Bareiito  TowiT.— December  Uth. — Hot-water  heating  and  cold-wat*r 

supplies  and  fittings  in  connection  with  tho  proi)osed  public  baths,^ 
Mr,  C.  J.  Dawtion,  surveyor  to  the  urban  district  council. 

West  Ham.— Decem>>er  lith.— Various  making-np  and  paving  works. 
— Mr.  Lewis  Angell,  borough  engineer, 

Portsmouth.- December  14th.— Repairs  to  tho  corporation  wfaarf 
and  qxiay  wall  at  Hathouse.- Mr.  Alexander  Hellard,  town  clerk, 

Baksow-in-Flrness.— December  15th.— Erection  of  an  electric  hght 
station  in  Buccleuch-strect. — The  Borough  Engineer. 


SLWAce:  RAIS&0 


FOR 


RAISING 


PATENT 

ADAMS'  PATENT  LIFT  CO., 

5  &  7^  OLD  QUEEN  STREET, 

WESTMINSTER,  LONDON. 


SEWAGE   AUTOMATICALLY 


SEWAGE  LIFT. 


SEWAGE    TO    6E    BAiStD 


And  YOREC 


Makers  of 

FLUSHING  SYPHONSi 

SLUICES,  &o. 


GREEN'S   PATENT  TRUINVERT   PIPE. 


AA — TIul(!S  for  pouring  in  cement  or  com- 

potiitiun. 
BB— StTcngthonca  »nl  Lengtheued  Socket, 


CC— Tnnor  Socket  ami  Rest, 

KE— Chamber  for  comont  or  composttioD. 

FF— StttuIoiU  Joint  in  now  posiluu. 


To  jnit  it  sliortly,  this  pipe  socnros  tme 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and.  while  nllowinjf 
for  a  siiirlil  sotlli'ineiit  wlien  lir.-t  laid,  forms  iiii 
absolutely  rigid  joint  Jiie(.tly  the  ceniDntscts. 

1.— Qas   and    Wator-Tie^^t    Joints    oaally    mad* 

under  wator. 
2>— Truo  Alisrnmont  of  invort. 

3>-  Socket    tho    stronirost    part    of    tho    plpo* 
4^— No  spocial  junctions  roquirod, 

DATES    &   GREEN,    Ltd.,  HaUfax. 
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Newport.— December  15th. — Electric  ligrhtinp  plant  for  the  temporary 
lighting  of  the  Wentwood  waterworks. — Mr.  Albert  A.  Newman,  to^-m 
clerk. 

NoETH4»rPTON.— December  IStb.— Supply  of  broken  granite,  setta, 
kerb  and  Hagg^ing. — Mr.  W.  Ibbs  Brown,  borough  surveyor. 

BARROw-iN-FnRNESs.  — December  15th. —  Supply  ami  erection  of 
boilers,  pumps,  steam  and  water  pipes,  ironwork,  euffines,  t^enerators, 
switch  boards,  accumulators,  feeder  and  distributing  cables,  conduits, 
&c.— Mr,  C.  F,  Preston,  to%vn  clerk. 

HovH. — December  15th.— Supply  of  2,500  cubic  yards  of  hand-picked 
hill  flints. — Mr.  11.  Endacott,  town  clerk. 

Tewkesbcbt, — December  15th, — Erection  of  a  laundry  and  drying 
chamber  at  the  isolation  hospital,  for  the  urban  district  council.— The 
Borough  Surveyor. 

-  Hat.ipax.— December  ISth,— Supply  of  cast  iron  and  steel  work  re- 
quired at  the  retort  house  at  the  gasworks,  Mulcture  Hall-road.— Mr. 
Keighley  Walton,  tow^l  clerk. 

Beat.— December  IGth. — Supply  of  water  mains,  valves,  hydrants, 
&c.,  for  the  township  commissioners.— Mr.  Alfred  D.  Price,  m.i.c.e.. 
Town  Hall,  Bray. 

Blackpool.— December  16th. — Works  of  sewering,  levelling,  paving, 
&c.,  in  Wilton -parade,  Derby-road,  Eaves-road,  Pleasant-street  and 
Rlbble-road.— Mr.  J.  Wolstenholme,  borough  engineer. 

pREHTON. — December  17th. — Works  of  paving,  levelling,  flagging,  &c., 
in  St.  George's-road  and  Trower-street. — The  Borough  Engineer. 

Hull.— December  17th.— Supply  of  a  cast-iron  tank,  16  ft.  square  by 
8  ft.  7  in.  deep,  together  with  water-softeniug  apparatus.- Mr.  A.  E. 
White,  city  engineer, 

Glasgow. — December  17th. — Supply  of  four  oast-iron  water  tanks, 
five  Lancashire  steam,  boilers  and  cooking  apparatus,  for  the  Ruchill 
hospital.— Mr.  John  Lindsay,  interim  clerk.  City  Chambers,  Glasgow. 

TcNBBiDQE  Wells. — December  18th.— Erection  of  offices  and  stores 
Bt  the  central  electric  lighting  station.— Mr.  T.  E.  W.  Mellor,  a. m.i.c.e., 
borough  surveyor. 

St.  Luke. — December  18th. — Wood  paving  works  in  Chiswell-street, 
for  the  vestry.- Mr.  G.  W.  Preston,  clerk  to  the  vestry. 

Lbbbs. — December  19th. — Construction  of  a  lavatory  and  conveniences 
in  the  Corn  Exchange. — The  City  Engineer, 

Bo'ness  (Scotland). — December  20th. — Construction  of  a  reservoir 
and  other  works  on  the  Brunton  burn,  for  the  police  commissioners. — 
Messrs.  J.  &  A.  Leslie  &  Reid,  engineers,  72a  George-street,  Edinburgh. 

Canterbury.— December  20th.— Electric  lighting  plant.— Mr.  Robert 
Hammond,  consulting  engineer  to  the  corporation,  Ormond  House, 
Great  Trinity-lane,  London,  E.G. 

BuEY. — December  20th.— Supply  of  retoHs,  fire-bricks  and  fire-clay, 
—Mr.  W.  H.  S,  Gendall,  corporation  gas  engineer.  Gasworks,  Elton, 
Bury. 

SrocKTON-oif-TEBs.— December  20th. — Works  of  sewering,  channel- 
ling and  forming  in  Cam  bridge -road,  Campbell-atreot  and  Barrett- 
street. — Mr.  K.  F.  Campbell,  a.m.i.c.e.,  borough  engineer. 

New  Barnet  Valley. —  December  2l8t.— Labour  and  materials  for 
kerbing,  channelling  and  tar  paving  certain  roads  in  the  district,  for 
the  urban  district  council. — Mr.  Henry  York,  surveyor  to  the  council. 
Station-road,  New  Barnet. 

Rugby.- December  21st.— Construction  of  a  24-iu.  main  outfall  sewer, 
for  the  urban  district  council. — Mr.  D.  G.  Macdonald,  a.m.i.c.e.,  en- 
gineer and  surveyor  to  the  council. 


Reading.— December  21st.— Improvement  works  in  Thames- avenue, 
— Mr.  John  Bowen,  a.m.i.c.e.,  borough  engineer  and  surveyor. 

Barking  Town.— December  21st.— Electric  light  station  at  the  rear 
of  the  public  offices,  East-street,  for  the  urban  district  council. — Mr.  C. 
J.  Dawson,  surveyor  to  the  council. 

Urmston. — December  21st. — Various  paving,  flagging  and  drainage 
works,  for  the  urban  district  council. — Mr.  T,  J,  Rowland,  clerk  to  the 
council. 

SwiNTON.— December  21st.— Sinking  of  a  well  near  Thomas-street 
for  the  urban  district  council. — Mr.  R.  Fowler,  engineer  and  surveyor 
to  the  council. 

West  Sussex.- December  24th.— Supply  of  2-in.  and  l^i-in.  broken 
granite,  for  the  county  council. — Mr.  W.  B.  Purser,  county  surveyor, 
31  Bedford-road,  Horsham. 

Poet  Glasgow, — December  28th. — Various  waterworks  at  Parkhill, 
for  the  commissioners.- Mr.  Dan.  R.  Maclollan,  town  clerk. 

Southampton.— December  23th. — Public  convenience  at  Northam. — 
Mr.  W.  B.  G.  Bennett,  borough  engineer. 

St.  Pancras. — December  2Sth. — Supply  and  erection  of  arc  lamps, 
posts  and  circuits ;  also  feeding  and  distributing  mains,  for  the  vestry, 
— Mr.  C.  H.  F.  Barrett,  clerk  to  the  vestry. 

Glasgow.— December  2Sth.— Supply  of  2,000  tons  of  steel  straight 
track  rails,  200  tons  of  steel  curved  rails,  and  about  120  ions  of  steel 
fish-plates,  for  the  corporation  tramways. — Mr.  J.  D.  Marwick,  town 
clerk. 

Manchester.- December  28th.— Erection  of  thirty-two  two-storey 
tenement  buildings  fronting  a  new  street  between  Cornwall-street  and 
Spittal-street,  also  eighteen  cottages  fronting  George  Leigh-street. — 
Mr.  Wm.  Henry  Talbot,  town  clerk. 

Manchester. — December  28th. — Erection  of  thirty-six  two-storey 
tenement  buildings  fronting  Chester-street,  Marslaiid-street  and  Hulme- 
Btreet,  Hulme.— Mr.  Wm.  Henry  Talbot,  town  clerk. 

BuENLET.— December  29Lh. — Extension  of  the  electric  light  station.^ 
Mr.  G.  H.  Pickles,  borough  surveyor. 

TuNBRiDGE  Wells. — December  29th. — Sewering,  metalling,  kerbing, 
and  making-up  works  in  various  roads  within  the  borough. — Mr.  W.  C, 
Cripps,  town  clerk. 

Ceiccieth.— December  30th.— Construction  of  a  sea  wall  at  Maes 
Abereistedd,  for  the  urban  district  council. — Mr.  Thomas  Jones,  clerk 
to  the  council. 

Canteebuey." December  31st.— Refuse  destructor  to  be  worked  in 
conjunction  with  the  proposed  electricity  works. — Mr.  A.  H.  Campbell, 
city  surveyor. 

Foleshill.— December  31st. — Various  works  for  the  water  supply 
of  the  town  of  Bedworth,  for  the  rural  district  council, — Mr.  H.  Bertram 
Nichols,  a.m.i.c.e.,  engineer,  Grosvenor  Chambers,  69  Corporation- 
street,  Birmingham. 

Ho rnsey.— January  3rd. — Works  of  sewering,  levelling,  paving,  &c., 
in  Pemberton-road  (2nd  section),  and  Felix-avenue  (1st  section),  for 
the  urban  district  council.- Mr.  E.  J,  Lovegrove,  engineer  to  the  council. 

Bootle.— January  10th,— Supply  and  erection  of  electric  lighting 
plant,  for  the  corporation. — Mr.  Thomas  L.  Miller,  m.i.e.s.,  consulting 
engineer,  7  Tower  Chambers,  London,  N. 

Nohthallerton. — January  11th. — Construction  of  an  iron  bridge 
across  the  Wiske,  for  the  rural  district  council.— Mr.  Wm,  Fowler,  clerk 
to  the  council. 

Leicester.— January  31st.— Motor  vehicles  for  the  collection  of  house 
refuse.- Mr.  E.  George  Mawbey,  borough  engineer  and  surveyor. 


Ltd., 


Telegrams : 
■'  PLACES, 
DARWEN." 


DARWEN, 


LANGS. 


from  2'in.  Diameter  to  42^in.  Diametef^ 


J.  PLACE  & 

Hoddlesden  Collieries  and  Sanitary  Tube 
and  Fire-Brick  Works, 

Eccleshill  Collieries   and   Stoneware  Pipe 
and  Glazed  Brick  Works, 

SANITARY  TUBES 

STANFORD  JOINTED  PIPES  with^ordinary  or^deep  sockets^AISPECIALITY. 

GLAZED      BJRICKSj     v^hite    or    coloured. 

LEEDS  FIRECLAY  COMPY  >  LTD: 

GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
GAS   RETORTS.  HASSALL'S   PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sin  its,  Traps,  Porcelain  Baths,  dc. 

THURSTONLAND    RED    FACING    BRICKS. 

•   BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard*  WoBship 
^    .      Street,  E.C. ;  i6  Charterhouse  Street,  E,C. ;  and  Somers  Town  Goods  Station,  Eustpn  Rd.,  N.W. 
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Pure  Bitumen  Sheeting. — Mess™.  Callendor  <t  Mont- 
gomnrv,  13  Kaaex-stroct,  Stm?irt,  London,  W.C,  have  issued  a 
well-printed  and  wellilUiBtiatcd  piimphlet  pointinf?  ont  the 
advantages  of  pure  iis]>haUe  or  bitumen  in  rendering  different 
kinds  of  eonatrm^tion  work  imporvions  to  water.  Mr.  Allan 
tireenwell,  boroii(,'li  surveyor  of  Fromo,  supplies  a  brief  bat 
intorestinK  introduction,  dealing  with  impervious  strnctureB 
generally.  A  high  degree  of  elasticity  is  claimed  for  the 
material,  and  among  the  works  to  which  its  application  issug- 
guatod  are  :  Kailway  bridges  (iron  and  brick)  and  arches,  water- 
works, lining  ornamental  ponds,  swimming  baths,  precipitation 
tanks  and  liltering  tanks  for  sewage  purpo-ses,  culverts  and  con- 
duits for  sowcrBgc  works,  transformer  chambers  for  electric 
distribution,  gas  and  tar  holder  tanks,  and  for  damp  cours- 
ing. The  illnstrationa  chiefly  refer  to  works  in  connection 
with  which  the  material  has  been  used,  including  the  Tower 
bridge,  the  new  Uurton  and  Swadlincote  waterworks,  and  the 
Waterloo  terminus  of  the  Waterloo  and  City  Electric  Railway 
Company.  Particulars  are  also  given  of  the  method  of  laying 
and  of  the  tests  to  which  the  material  has  boon  subjected. 


TENDERS. 

•ArCKPfED. 

JJOURN'EMOUTH.— For  the  ooiistniclion  of  now  relief  sQwerfl  iiito  the 
sea  at  ChriBtchurch  ami  I'nlmerston  reads,  Boecombe.— Mr.  F.  W. 
Lacey,  m.i.c.b.,  borough  engineer  and  surveyor  :— 

G.  Tro'ke         £2,060 

Cooke  &  Co 2,748 

S.  Saunders 2,623 

W.  H.  Saunders*  Co 2,588 

F.  Osman* 2,208 


WOOfiWICH.— For  the  constnirtion  of  a  rnal  ».tnre  at  the  public  b\ths. 
ilarkot-streci,  for  the  local  Hoard  of  h«aUb.— Mr.  U.  O,  Thonuut,  sur- 
veyor UJ  the  »>oard  ;— 

E.  Proctor,  Walpole^placo,  Woolwich    ..      JKS60 

Thomaa  k  Edge,  AogleseA-averiuc,  Woolwich*  ..        291 


MEETINGS. 


IIKCKMHKR. 
14.— Institution  of  Civil  Kngiiicern  :  Mr.  Kobort   B.  Suinlon  on  "  The 

Great  Lnnil»lidu  on   itio  OkDiidiiin  Piiriflc  Railway   in  Briiinh 

Columbia." 
17.— InKtitntion  of  Civil   Kntriru'cri* :    StU'IentB*  nicetio;;.   Mr.   Archer 

I).  Kcigwin.on  "  Thi)  Kla^tic  Prnponici  of  Sitcl  Wire,"  and  Mr. 

W,  L,  Brown  on  "  Tho  KlnRticity  of  Portland  Omont.'* 

NOTICES. 


DKVONPORT.— For  tho  conBtniction  of  sowers  for  the  diversion  of 
dminiiRO  from  the  Raglan  biirmcks.— Mr.  John  F.  Bums,  borough 
surveyor : — 

J.  Shaddock,  Plymnuth £2,027 

T.  Lnni;  ,<;  .Sons,  biskoiml  1,826 

H.  E.  Skinner,  Plvmnuth  1,735 

('.  I..  Duke,  PIvmoulh        l,!)** 

A.  Thomas,  Biximin  1,473 

T.  Shaddock,  Plvmoutli' 1,4^ 


HORNSK.\.— Fora  new  concrete  rpsorv^'ir,  lilterini;  chiimbers,  aemlion 
plant,  setthng  tanks,  valve  ciiauibors.  Ac,  at  the  waterworks,  for  tho 
urban  district  council.— Mr.  P.  Uaskcjl,  surveyor  to  the  council  :— 

Bnmton  A  Son,  Hull        £1,(H0 

T.  Bell.  Market  Weighton  1.5S7 

K.  Robinson,  Hull'  1,649 

H.  Hulce,  Hull         1,812 


PRKSTOX. — For  the  erection  of  an  nnoticai  mart  in  connection  with 

the  cattle  market  in  Urook-streoU— Mr.  H.  Hamer,  town  clerk  :  — 
J.  (3artmcll  &  Son,  .VlWon  Works,  Preston'  £6,095 


ThB  St;BVETOR  AND  MUNICIPAL  ANn  CoDNTY  EnGINSKR 
may  be  ordered  direct,  through  any  of  Mettm.  Smith  Sr  Son't 
book-elaUs,  or  of  any  ncwMUjent  in  the  United  Kingdom. 
Applicationf:  to  the  Offices  for  tingle  copiet  by  poet  mutt  in  all 
eaten  be  accom^nied  by  »tamj)». 

The  Prepaid  Subscription  (including  pontage)  in  ai  follows  : 
Twelve  Six  TbFM 

Months.  Months.  Months. 

United  Kingdom  16«.        ...        7b.  Od.        ...        Se.  M, 

Continent,  the  Colonien,  India, 

United  States,  ic IBs.        ••■        »8.  <W.        ...        4«.  9d. 

The  International  Neil's  Cojnpany,  83  and  85  Duane-street 
Neio  Torlc  City;  The  Toronto  Kewi  Company,  Toronto;  and 
The  Montreal  News  Compimy,  Montreal,  have  6eff»  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  Tbe 
SuKVEYOR.  A  thin  peeper  edition  is  printed  for  circulalion 
abroad. 

EDITORIAL,  PUBLISHING  AND  ADVERTIRKMKNT  OFFICES  : 

ST.  BRIDE'S  HOUSE,  24  BRIDE-LANE,  FLEET-8TEEET, 

LONDON,  E.C. 


APPOINTMENTS  OPEN. 


URBAN  DISTRICT  COUNCIL  OF  CANNOCK. 
APPOINTMENT  OF  SDUVEYOR,  INSPECTOR   OF 
NUISANCES,  AND   INSPECTOR  OF  CANAL  BOATS. 
Applications  are  invited  for  the  appointment  of  a  Surveyor, 
Inspector  of  Nuisanoes  anil  Inspector  of  Caoal  Boats,  for  tho 
district  of  the  above  Council,  which  comprises  8,000  acres  and 
a  population  of  21,000. 

Applicants  must  be  experienced  and  capable  of  undertaking 


GALVANIZED 


FRED*^  BRABY!(C? 


IRON 


FITZROY  WORKS 
352x0  3G4  EusTON  R? 
TONDQNj 


BLAGKMAN 


VENTILATING 
GO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE     MARK 


FORE    STREET,    LONDON,    E.G.,    and    Branches. 


OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  (Sc. 

62  CHANCeRY  LANE,  W.C. 
Bills  of  Quantities,  Speolfloatlone,  Beports,  &o.,  Cleotro^raphsd  with 
BcciirHcy  ntitl  (ImpHtch,  diual  to  LithoKrapli.v.  auU  61)  piirccnl.  clioapor. 
Miliosniphv  i\t  modorato  rates.  Plans  eiiliirirdl,  reclucoil,  Ac.,1)cst  stvlo. 
"Qimntltio!'''  Has,  Uin.  x9iu>x6  in.,  drop  front,  28.  each  -  Architocta 
anU  8urvo,yr,i»'  Draft  Papers  —  Quaiitiilon,  PlicdDcftlion,  Alistract, 
Dimension,'  .tc,  lOs.  Od.  iier  roam.    Prim  and  Spenmrnt  on    pplicatKn, 


THE    GROBY    GRANITE   CO., 

No<ir   I.KICKSTKK.     LIMITED. 

Snin''y  tl"'''"  *;nnnfo.  nhich  i^  "f  thi-  lmic|.-,-t 
itnit  beHi  kind.  tt>  nil  mtlwny  HUitunii*. 

Seltfs  for  piiviiig  ftrci'ls,  cn>8hiiii7*»  *""!  f>nirl 
vnrflfl. 

Mucftdftm,  fhippp  and  ffravol  for  drives,  fcwt- 
pnths,(\nd  roiu'rctc  work. 

Kerb,  htmiifbt  oiui  circular. 

rnj-t  Mild  Tolegniitliio  AddroBW; 


ALUMINO- 
FERRIC. 

THE   Precipitant. 


SOLE     MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

BARROW     LIME 

(Blue  Lias  Hydraulic) 

PORTLAND  CEMENT 

And  PATENT  SELENITIC  CEMENT. 

Hihvorcr  lo  nil  jMrts  of  tin'  K;iitr'lc>!:i. 
Officos  :    1    St. 3 Martin's,     Loicostor. 

Wnrks    Unrrow-oii-Si  iir.  '  r.  I       .''.'-  ■     ,  ■; 

JOHN  ELLIS  &  SONS.  Ld. 

The  "STRATFORD" 
LABELS. 


Imperishable!!! 


lllu%tr»led  Cat.ilogiic  f^rtc. 

kO^  Al.      LABI-.L      l-ACIOKN 
STRATFORD-ON-AVON. 
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the  duties  of  the  above-mentioned  offices,  as  prescribed  by 
the  Public  Health  Acts  and  orders  of  the  Local  Government 
Board. 

The  successfnl  applicant  must  be  prepared  to  commence 
his  duties  on  the  1st  day  of  April,  1898,  and,  so  far  as  applies 
to  the  Inspector  of  Nuisances,  will  be  subject  to  the  approval 
of  the  Local  Government  Board. 

The  salaries  will  be  :  Surveyor  £100  per  annum.  Inspector 
of  Nuisances  £12.5  per  annum.  Inspector  of  Canal  Boats  £5 
per  annum ;  total,  £230. 

The  successful  candidate  will  be  required  to  provide  such 
office  assistance  as  may  be  necessar}-,  and  must  be  pi-epared 
to  devote  the  whole  of  his  time  to  the  duties  of  tlie  office, 
which  will  include  the  supervision  of  the  sewage  farm,  allot- 
ments, cemetery,  and  inspection  of  slaughter-houses,  lodging- 
houses  and  dairies. 

He  will  also  be  required  to  give  security  in  the  sum  of 
£100  in  an  approved  guarantee  society.  Applications  in  can- 
didate's own  handwriting,  and  stating  age  and  full  particulars 
as  to  es]>erience,  and  enclosing  not  more  than  three  recent 
testimonials,  should  be  addressed  to  me,  the  undersigned, 
endorsed  "  Surveyor  and  Inspectorship,"  on  or  before  the  16th 
December,  1897. 

Canvassing  members  of  the  Council,  directly  or  indirectly, 
will  disqualify  a  candidate. 

(By  order) 

CHAS.  A.  LOXTON, 

Clerk  to  the  Council. 

BOROUGH  OF  RAMSGATE. 
TO  SURVBYORS  AND  ENGINEERS. 
The  Town  Council  of  Ramsgate  invite  applications  for  the 
Appointment  of    Borough  Surveyor  and  Engineer,  at  a  salary 
commencing  at  £300  per  annum  and  rising  by  annual  incre- 
ments of  £2.5  to  £400  per  annnm. 

The  person  appointed  will  be  required  to  devote  the  whole 
of  his  time  to  the  service  of  the  Corporation  and  to  carry  out 
such  duties  as  the  Council  may  from  time  to  time  decide  to 
come  within  the  scope  of  his  office. 

Canvassing  individual  mcmbei's  of  the  Council  in  any  form, 
whether  personally  or  by  letter,  will  disqualify  a  candidate. 

Sealed  applications,  in  the  handwriting  of  candidates,  stating 
age  and  preWous  experience,  accompanied  by  copies  (which 
will  not  be  returned)  of  not  more  than  three  testimonials  of 
recent  date  as  to  character  and  competency,  and  endorsed 
"  Surveyor."  to  be  addressed  to  the  undersigned  and  delivered 
before  the  30th  December  neit. 
(By  order) 

W.  A.  HUBBARD, 

Town  Clerk. 
Town  Hall,  Ramsgate. 
November  27,  1897. 

RUSHDEN    URBAN    DISTRICT    COUNCIL. 
Required,  in  the   Surveyor's  office,  a  Clerk  competent 
to  keep  books,  accounts,  &c.,  and^assist.generally  in  the  work 

of  the  office.  i i 

Apolicants  must  .be  neat  penmen,  have  had  previous   ex- 


perience in  a  Town  Surveyor's  office,  and  not  over  twenty-five 
years  of  age.     Salary,  25s.  per  week. 

Applications,  stating  age,  experience,  and  when  able  to 
commence  duties,  accompanied  by  copies  of  three  recent 
testimonials,  to  be  sent  to  tiie  undersigned,  endorsed  **  Clerk- 
ship," on  or  before  Monday,  20th  December. 

W.  B.  MADIN, 

Surveyor. 

Town  Surveyor's  Office,  Rushden,  Northants. 
8th  December,   1897. 

pORPORATION  OP  LEICESTER. 

^-^  Wanted,  a  District  Foreman  of  Paviors ;  must  be 
thoroughly  experienced  with  granite  and  wood  paving  and 
measuring  up  same,  and  competent  to  superintend  the  sewer- 
ing and  laying  out  of  new  private  streets.  Wages,  £2  per 
week. 

Applications,  stating  age  and  present  occupation,  with 
copies  of  testimonials,  to  be  delivered  at  my  office  not  later 
than  Tuesday,  the  2l8t  December,  1897. 

E.  GEORGE  MAWBEY,  c.e.. 

Borough  Engineer  and  Surveyor. 

Town  Hall,  Leicester. 
8th  December,  1897. 

ONTTPRIDD  URBAN  DISTRICT  COUNCIL. 

The  above  Council  invite  applications  for  the  position 
of  Assistant  Surveyor  for  their  district.  Candidates  must 
not  be  less  than  twenty-five  or  over  thirty-five  years  of  age, 
and  be  thoroughly  competent  to  make  surveys  and  plans,  and 
also  have  had  practical  experience  in  the  several  under- 
takings of  an  urban  district  council.  The  person  appointed 
will  be  under  the  control  of  the  Surveyor.  He  will  be  re- 
quired to  devote  the  whole  of  his  time  and  attention  to  the 
duties  of  his  office  and  reside  in  the  district,  and  to  have  had 
at  least  6ve  years'  experience  in  a  borough  or  urban  district 
council  surveyor's  office.  The  appointment  to  be  made  sub- 
ject to  its  being  determined  by  three  months'  notice  at  any 
time  by  either  side.    Salary  to  commence  at  £120  per  annnm. 

Written  applications,  stating  age,  experience,  where  at 
present  employed,  and  accompanied  by  three  testimonials  as 
to  character  and  competency,  to  be  forwarded  to  the  under- 
signed not  later  than  December  24th. 

Candidates  canvassing  the  members  of  the  Council,  directly 
or  indirectly,  will  be  disqualified. 

HENRY   LL.  GROYER, 
Clerk  to  Urban  District  Council,  Pontypridd. 

WANTED,  bj  a  firm  of  civil  engineers  in  the 
Midlands,  a  thoroughly  competent  Architectural 
Draughtsman,  for  a  permanency  if  suitable.  Knowledge  of 
levelling  and  quantities  essential.  Preference  will  be  given 
to  applicants  with  provincial  experience. — Address,  stating 
age,  experience  and  salary  required,  to  Box  60,  Office  of  The 
SfRVEYOB. 

WANTED,  for  two  or  three  months,  one  or  two 
Draughtsmen,   good  at   building   construction. — Ad- 
dress "  B,"  Offices  of  The  Survevuk. 


Krxcx3:ox.x.s 

Shoreditch,      London,      E. 


Plate    and    Sheet    Glass. 

Leaded    Lights. 

Sheet    Lead    and    Pipe. 


DEPARTMENTS. 


Plumbers'    Brass    Worlt. 
Oils    and    Colours. 
Papcr-haneings. 


SANITARY 
GOODS. 


The  "  DONNOL "  Registered  Wash-Down  Pedestal  Closet,  with  Outlet, 
•  as  approved  by  the  London  County  Council. 

No.  1.— Raised  White.  I  ^  No.  3. — Fireclay,    White    inside. 

No.  2.— White  or  Ivory.  |  No.  4.— Blue  Prijtod  on  White. 

No.  6.— Brnwn  Printed  on  Ivory. 


The  "  PREMIER  "  Syphon  Water-Waste-Preventer,  Cast-iron  passed 

by  the  following  Water  Companies:— 

New  River.  I  Brighton.  |  Guildford 

East  London.  Folkestone.  Lambeth. 

Bournemouth.  I  Kent.  |  Margate. 

And  raaii.v  others. 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPHED    IN     BEST    STYLE    AND    WITH     GREAT    EXPEDITION    BT 

PARTRIDGE    &    COOPER, 

ARCHITECTS'    AND   SVRVETORS'   LITHOGRAPHERS, 

191  and  192  FLEET  STREET  and  4  and  2  CHANCERY  LANE,  E.O. 

LIBKHAI-  DlSCOUNTSi  ACOORn'WO  TO  ARRANGEMENTS. 


iOLtSIlEll  <>»1»  Bit*  i  CSHtBlit 
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A  COUNTY  SURVEYOR,  who  has  the  direct 
charge  of  over  500  niilpB  of  main  roada  and  over  450 
connty  bridges,  has  a  vaciincy  for  a  well-edacatcd  youth 
as  an  Articled  Pupil. —  For  terms,  particalars,  4c.,  address 
"Articled  Pupil,"  office  of  Thk  Surveyor. 

SSISTANT  CIVIL  ENGINEERS.— Forth- 
coming Eiamination. — Assistant  Civil  Engineer  (2nd 
grade)  in  H.M.  Xaval  Establishments  (2:1-30)  2l8t  December. 
Technical  training  and  i|nnlifications  necessary.  The  date 
specified  is  the  latest  at  which  applications  can  be  received. 
They  must  bo  made  on  forms  to  be  obtained  with  particulars 
from  tha  Secretary,  Civil  Service  Commission,  London,  S.W. 

CIVIL  SERVICE  COMMISSION.— Forthcoming 
E.tamination. — Second-class  Assistant  Surveyor,  in  the 
Offices  of  HM. Works  (twenty-three  to  thirty),  2l3t  December. 
Technical  training  and  qnalification.<)  necessary.  The  date 
specified  is  the  latest  at  which  applications  can  bo  received. 
They  must  be  made  on  forms  to  be  obtained,  with  particulars, 
from  the  Secretary,  Civil   Service  Commission,  London,  S.W. 

TENDERS  WANTED. 

CITY  OF  MANCHESTER. 
The  Sanit;iry  Committee  invito  tenders  for  the  erection 
and  completion  of  thirty-six  two-storey  Tenement  Buildings, 
fronting    Oiester-sireot,   Marsland-street  and    Hulme-street, 
Hulme. 

Copies  of  drawings,  bills  of  quantities  and  forms  ef  tender 
may  be  obtained  on  application  to  the  City  Surveyor,  Town 
Hall,  Manchester,  on  payment  of  £5  5s.,  which  sum  will  be 
refunded  on  receipt  of  the  drawings  and  other  documents 
with  a  bona-fide  tender. 

Sealed  tenders,  enclosed  in  the  official  envelope,  and  ad- 
dressed to  the  chairman  of  tlie  Sanitary  Committee,  will  be 
received  at  the  City  Surveyor's  office  not  later  than  9  a.m.  on 
Tuesday,  the  28th  inst. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest 
or  anv  tender. 

WM.  HENRY  TALBOT, 

Town  Clerk. 

Town  Hall,  Manchester. 

December  2,  1S97. 


CITY  OF  MANCHESTER. 
The  Sanitary  Committee  invito  tenders  for  the  erection 
and  completion  of  thirty-two  two-storey  Tenement  Buildings, 
fronting  a  new  street   between  Cornwall-street  and  Spittal- 
street,  and  eighteen  cottages,  fronting  George  Leigh-street. 

Copies  of  drawings,  bills  of  quantities  and  forms  of  tender 
may  be  obtained  on  application  to  the  Cily  Sur>'eyor,  Town 
Hall,  Manchester,  on  payment  of  £5  Ss.,  which  sum  will  be 
refunded  on  receipt  of  the  drawings  and  other  documents  with 
a  bonii-fide  tender.  Sealed  tenders,  enclosed  in  the  official 
envelope,  and  addressed  to  the  chairman  of  the  Sanitary  Com- 
mittee, will  be  received  at  the  City  Surveyor's  office  not  later 
than  9  a.m.  on  Tuesday,  the  28th  instant. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

WM.   HENRY  TALBOT. 

Town  Clerk. 
Town  Hall,  Manchester. 

December  2,  1897.  
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UGBY  URBAN  DISTRICT  COUNCIL. 


OUTFALL  SEWER. 


TO  CONTRACTORS. 

The  Urban  District  Coniicilof  Rugby  invite  tenders  for  the 
construction  of  a  24-in.  Main  Outfall  Sewer  from  a  manhole 
on  Messrs.  Williams  &  Robinson's  projierty  to  the  Rewaj<e 
tanks  between  the  Birmingham  and  Leamington  lines,  to- 
gether with  screening  chamber,  manholes,  Ac. 

The  drawings  can  be  seen,  and  a  copy  of  the  specification, 
bill  of  quantities  and  form  of  tender  obtained,  at  my  office, 
on  and  after  the  10th  inst.,  on  payment  of  1  guinea,  which 
will  be  returned  on  receipt  of  a  bon/i-fide  tender. 

Sealed  tenders,  endorsed  "  Outfall  Sewer,"  to  bo  sent  to  Mr 
T.  M.  Wratislaw  on  or  before  the  21st  inst. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

D.  G.  MACDONALD,  assoc.m.ikst.c.e., 
Engineer  and  Sorveyor. 
Rugby . 

December  3,  ISflT. 


For    UNDER    SLATES,   TILES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  GoYernraent  for  over  50  years. 

Lists,    Samples    and    Full    Particulars    free    on    application    to— 

&  OO.,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG     WOOL     WORKS,    KIRKINTILLOCH,     near     GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  - 

40  by  27 „         3- 

53  by  31 „         4/- 

Copiesinonesheet,(X)byiO,  by  arrangement, 

COPIES   BY   WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22  per  copy,  1  6 

40by27 „       2  6 

53  by  31 „       3  6 

J.  HALDEN&COm 

8  ALBERT  SQUARE,  MANCHESTER. 


^ 

<^* 


}»^    *    '"% 


fire: 


y LONDON  &  ^ 
.LANCASHIRE/ 


^, 


*A 


*'**CE  CO^ 


S>^ 


*^^ 


Subscribed  Capital  -  £2,127,500. 

f  46  DALE  STREET,  LIVERPOOL, 

\  78  TO  78  KINa  WILLIAM  STREET,  LONOOK. 

l.lh.T»l    CommiMlon    allomd     to     SURVEYORS 
BUILDERS  and  ARCHITECTS,  for  IntroduoUon  o( 

Buslnt-iUl. 


Head  Officu 


CWOOLLISCROFT&SON, 


pplioatii 


LONDON      PLATE -CLASS      INSURANCE 

COMPANY,  Limited. 

Head  Ofticc  :  44  Ouc'"  Vtctoria  St.,  VL.C. 

liliusi*  u(   a/.    mimN  o.uen^l   by  Iho   PoIiciok  ''f 

Ihi^  I'.itniirtiiv. 

MODERATE  RATES.     PROMPT  REPLACCMINTt. 

SURVEYS  AND  ESTIMATES  FREE. 

Ton  [HT  iTi.t,  .'•   !'..■   rrriiKimi*  n'tariiixl  cvrr^ 

Appliallloas  Inr  Ageniirt   Incited. 
Liberal    Termi    for     Builnett    lniroducc4 


EASTWOOD  &  CO.,  Limited. 

Hoiul     OOice:      BELVKDEKE     ROAD,    LAMHETH.     S  E.  

BRICKS.   LIME.    CEMENT 


In  any  Quantitiea.        For  Prices  apply  to  above  address. 
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/?<LASGOW  CORPORATION  TRAMWAYS. 

^-^  The  Corporation  of  Glasgow  are  prepared  to  receive 
tenders  for  the  supply  of  2,000  tons  of  Steel  Straight  Track 
Kails,  200  tons  of  Steel  Curve  Kails,  and  about  120  tons  of 
Steel  Fishplates. 

Specification,  with  form  of  tender  and  section,  can  be  ob- 
tained on  application  to  Mr.  John  Young,  General  Manager, 
88  Renfleld-street,  Glasgow. 

Tenders,  sealed  and  marked  on  the  cover  "  Tender  for  Tram- 
way Kails,"  to  be  lodged  with  the  subscriber  not  later  than 
10  a.m.  on  28th  December,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

J.  D.  MARWICK, 

Town  Clerk. 

City  Chambers,  Glasgow. 
23id  Xovemher,  1897. 

CITY  OF  CANTERBURY. 
REFUSE  DESTRUCTORS. 

The  Corporation  invite  tenders  for  the  provision  and  erec- 
tion complete  of  Refuse  Destructors  for  the  city,  to  be  worked 
in  conjunction  with  the  electricity  works  about  to  be  estab- 
lished. 

General  site,  plan  and  arrangements  proposed,  together 
with  description  of  works  and  general  conditions  of  contract, 
may  be  obtained  on  deposit  of  1  guinea,  retnrnabla  on  receipt 
of  a  hond-Jide  tender,  by  application  to  the  City  Surveyor,  28 
St.  Margaret's-street,  Canterbury. 

Tenders,  on  printed  forms,  to  be  lodged  with  me  not  later 
than  Friday,  the  31st  inst.,  at  12  noon. 

The  lowest  or  any  tender  may  not  be  accepted. 

HENRY  FIELDING, 
Town  Clerk. 

RBAN    DISTRICT    OF    BARKING   TOWN, 
IN  THE  COUNTY  OF  ESSEX. 
ELECTRIC      LIGHT      STATION. 
The  Council  is  prepared  to  receive  tenders  for  the  Erection 
of  an  Electric  Light  Station  at  the  rear  of   the  Public  Offices, 
East-street,  Barking  Town. 

Drawings,  specification  and  conditions  may  be  seen,  and 
bills  of  quantities  (prepared  by  Mr.  G.  Lamb,  of  East-street, 
Barking)  and  forms  of  tender  obtained,  on  application  to  the 
Surveyor  to  the  Council,  Mr.  C.  J.  Dawson,  f.r.i.b.a.,  at  the 
Public  Offices  aforesaid,  on  and  after  the  8th  instant. 

Contractors    will   be  required   to  deposit   a  £10   Bank  of 


England  ifote  with  tlieir  tender,  which  will  be  returned  on 
rejection  of  their  tender  or,  if  accepted,  on  the  contract  being 
signed. 

The  contractor  will  be  required  to  pay  the  trades  union 
rate  of  wages  to  all  men  employed  on  the  work.s,  and  to 
observe  the  recognised  hours  of  labour. 

Sealed  tenders,  marked  "  Electric  Light  Station,"  to  be 
sent  in  to  me  not  later  than  5  p.m.  on  Tuesdav,  the  21st  day 
of  December,  1897. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or 
any  tender. 

(By  order) 

EDWIN  H.  LISTER, 

Clerk  to  the  Council. 

Clerk's  Office,  Public  Offices,  Barking,  Essex. 
2nd  December,  1897. 

BEDWORTH  WATERWORKS. 
TO  CONTRACTORS. 
Notice  is  hereby  given  that  the  Foleahill  Rural  District 
Council  are  prepared  to  receive  tenders  from  persons  desirous 
of  contracting  with  them  for  the  erection  of  Water  Tower 
and  Pumping  Station,  sinking  dry  well,  Ac,  the  provision  of 
engines  and  pumping  machinery  in  duplicate,  and  the  supply, 
laying  and  jointing  of  about  5  miles  670  yards  of  6-in.,  4-in. 
and  3-in.  cast-iron  socket  pipes,  with  their  appendages,  in- 
cluding all  necessary  sluice  and  air  valves,  hydrants  and 
other  works  for  the  mater  supply  of  the  town  of  Bedworth. 

The  drawings  and  specifications  of  the  works  may  be  seen 
at  the  office  of  the  Engineer,  Mr.  H.  Bertram  Nichols, 
ASSOC. M. INST. C.E.,  of  Grosvenor  Chambers,  59  Corporation- 
street,  Birmingham,  from  whom  copies  of  the  specifications, 
bills  of  quantities  and  forma  of  tender  can  be  obtained  on 
deposit  of  5  guineas,  which  will  be  returned  after  receipt  of 
a  bon&-fide  tender  and  the  return  of  all  documents. 

In  the  event  of  a  tender  being  withdrawn  the  deposit  will 
be  forfeited. 

Sealed  tenders,  endorsed  "  Tender  for  Waterworks,"  are 
to  be  delivered  at  the  offices  of  the  undersigned  at  Foleshill 
on  or  before  Friday,  the  3Ist  day  of  December,  1897. 

The  Rural  District  C'ouncil  do  not  bind  themselves  to 
accept  the  lowest  or  any  tender. 

(By  order  of  the  Rnral  District  Council) 

ALFRED  P.  OSWIN, 

Clerk. 
Council  Offices,   Union  Buildings, 
Foleshill,  near  Coventry. 
Sth  December,  1897. 


THE  NEW  EXPANDED  METAL 


Meshes  from  fth  In.  to  6-ln.  wide.     Strands  from  24  B.W.G. 
to  ^;th  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  numoer  ot 

important  Buildings,  both  Fublicand  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with   Expanded 

Metal  Lathiug.     Fireproof,  verniin-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  rao^ldings,  encasing  columu* 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.— The  remark 

able  results  and  advantages  of  these  will  be  better  understood  by  perusal  of  the  Report 
hereinafter  refe  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex- 
panded Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  tc 

the  Eoyal  Parks,  leading  Kailway  Companies  and  landed  Estates  throughout  the  Kingdom, 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  be  used  wherever  lattice-work  is  rtqnired,  from  a  letter-rack  to  a  litt-shaft,  for  garden 
bordering  and  archways.  Is  highly  oriiamenial  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  »*rengtti 
than  any  other  description  of  metal  lattice-work. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

thf  effect  is  very  pleasing,  and  here  again  the  absence  of  joints  gives  great  durabi"ity  to  the 
metal,  and  the  rapidiiy  oi  manufacture  allows  of  very  low  prices. 


CATALOGUES  AND  PRICE  LISTS   can   be  obtained  on  application. 

Also  copy  of  a  REPOUThynn  EMINENT  FIHM  of  KNGINEEKS  on  the  use  of  EXPANDKU 
MBTALIN  CONCKETK/ 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

31)    UPPER    THAMES  STREET,    LONDON,   EC. 

Tolographic  Address,  "  Distend   London  "        ,-,  t   v  I  •  Works— WEST  HARTLEPOOL.  Telephone  No.  IQiT 


The  Surveyor 

Hn^  Municipal  an^  Count\?  £nGincci. 


Vol.  XII.,  No.  309.        LONDON,  DECEMBER  17,  189/ 


Weekly,  Price  3d. 


Minutes  of  Proceedings. 


Some  most  interesting  facts  and 
Makine:  fitrures  are  quoted  in  the  annaal 
bv  Local  report  of  the  Local  Governmont 
Authorities.  Board  which  illustrate  the  rapid 
progress  being  made  in  the  diviw- 
ing  up  of  by-laws.  During  189G  no  fewer  than  3-1-2 
series  of  by-laws  wore  made  by  local  authorities  nnder 
the  Public  He^ilth  Act,  1875,  the  Public  Health  In- 
terments Act,  1879,  the  Public  Health  Acts  Amend- 
ment Act,  1890,  the  Public  Health  (London)  Act, 
1891,  and  the  Acts  incorporated  with  the  first- 
mentioned  Act.  The  department  consider  that  the 
figures  afford  evidence  of  continued  activity  on  the 
part  of  local  authorities  in  making  by-laws  on  the 
more  important  sanitary  matters,  such  as  scaveng- 
ing, the  prevention  of  nuisances,  the  regulation  of 
commoia  lodging-houses,  the  construction  of  build- 
ings and  the  regulation  of  offensive  trades.  The 
majority  of  these  by-laws  are  based  on  the  model 
series  prepared  by  the  Local  Government  Board. 
Of  the  total  number  confirmed  thirty-five  series  re- 
lated to  the  cleansing  of  footways  and  pavements, 
the  removal  of  house  refuse,  the  cleansing  of  ash- 
pits, &c.,  and  to  regulating  the  times  for  the  removal 
or  carriage  through  streets  of  noxious  matter  ;  forty- 
seven  series  related  to  the  prevention  of  nuisance 
arising  from  filth,  and  also  the  prevention  of  keep- 
ing animals  so  as  to  be  injurious  to  health  ;  twenty- 
five  series  dealt  with  the  regulation  of  common 
lodging-houses  ;  eighty  were  drafted  with  respect 
to  the  construction  of  new  streets  and  buildings  ; 
four  were  to  regulate  the  management  of  public 
slaughter-houses  ;  and  ten  were  for  the  regulation 
of  houses  let  in  lodgings  or  occupied  by  members  of 
more  than  one  family.  Eleven  series  for  the  regula- 
tion of  offensive  trades  so  as  to  prevent  or  diminish 
their  noxious  effects  were  also  confirmed  ;  and  those 
confirmed  under  the  Public  Health  Acts  also  in- 
cluded twenty-two  scries  dealing  with  public  walks 
and  pleasure  grounds,  and  eight  dealing  with  pleasure 
boats  and  vessels.  Under  the  powers  of  the  Acts 
incorporated  with  the  Public  Health  Act,  1875,  seven 
series  of  by-laws  confirmed  during  the  year  were 
made  with  respect  to  markets,  thirty-nine  with  re- 
spect to  private  slaughter-houses,  fif  ecec  with  respect 
to  hackney  carriages,  and  four  with  respect  to  public 
bathing.  By-laws  may  also  be  made  under  general 
Acts  and  nnder  local  Acts.  Thus  during  the  year 
the  Local  Government  Board  coiiliruied  fourteen 
series  under  the  Baths  and  Wash-houses  Acts;  ten 
series  to  regulate  omnibuses  wore  made  and  con- 
firmed under  the  Town  Police  Clauses  Act,  1889, 
and  one  scries  of  regulations  under  the  Tramways 
Act,  1870.  Nineteen  sets  of  by-laws  submitted  by 
local  authorities  or  public  companies  in  pursuance 
of  pi'ovisions  in  various  local  Acts  were  also  con- 
firmed or  apjiroved.  It  is  the  practice  of  the  Local 
Government  Board  to  request  that  by-laws  and  regu- 
lations may  in  the  first  instance  bo  submitted  to 
them  in  draft,  so  that  before  they  are  actually  made 
their  details  may  be  examined   from  legal,  sanitary 


and  technical  points  of  view,  and  the  policy  of  clauses 
by  which  it  is  proposed  to  create  punishable  offences 
may  bo  fully  weighed.  The  department  consider 
that  the  system  works  satisfactorily,  as  it  allows  the 
proposed  clauses  to  be  properlj'  dealt  with,  and  such 
modifications  to  be  suggested  as  experience  has 
shown  to  be  useful.  Xor  should  there  be  any  doubt 
as  to  the  advantage  of  arranging  conferences  between 
oflTicers  of  the  department  and  represe-jtatives  of  local 
authorities  proposing  by-laws.  In  no  other  way 
could  so  favourable  an  opportunit}'  be  provided  of 
ascertaining  any  special  circumstances  which  seem 
to  demand  the  provision  of  e.\ceptional  clauses. 


PODularisation        .  ^''®  advantages  of  electric  1  ight- 
gf  ing  are    now  generally  acknow- 

Electric  Lighting,  'edged,  and  it  needs  no  propa- 
ganda to  convince  the  public  of 
its  utility  and  economy.  At  the  same  time  it  must 
be  recognised  that  one  of  the  deterring  causes  against 
a  more  general  adoption  of  electricity  as  an  illnmi- 
nant  is  the  initial  cost  that  must  be  entailed  in  pat. 
ting  in  the  necessary  wires  and  apparatus.  Although 
the  cost  of  wiring  houses  and  buildings  generally 
has  been  considerably  reduced,  there  is  no  doubt  in 
the  case  of  shop-keepers  and  small  bonsebolders  that 
the  expense  is  too  great  to  bear.  The  municipal 
electrical  engineers  have  long  recognised  that  corpo- 
rations are  in  a  great  measure  powerless  to  meet  the 
initial  difficulty  facing  the  small  consumer,  and  hence 
any  scheme  that  brings  the  introduction  of  electric 
lighting  nearer  to  the  poorer  classes  is  gladly  re- 
ceived. Some  time  ago  a  scheme  was  originated, 
the  effect  of  which  was  practically  to  provide  a  con- 
sumer with  a  system  of  free  wiring.  There  had 
been  previously  some  attempts  made  to  enable  the 
consumer  to  have  his  premises  wired  on  a  hire-pur- 
cha.so  system,  but  the  scheme  was  found  to  be  un- 
workable, and  was  eventually  abandoned.  As  fur 
as  the  consumers  are  concerned  the  Free  Wiring 
Syndicate  absolutely  provide  wires  without  any  paj'- 
ment  whatever  from  the  consumer.  The  modus 
operandi  of  the  system  is  that  the  suppliers  of  elec- 
tricity will  for  every  unit  consumed  pay  to  the  svn- 
dicate  a  sum  ranging  from  a  {d.  upwards.  It  was 
at  first  thought  that  uinnicipalities  would  be  unable 
legally  to  enter  into  such  an  arrangement,  bnt  we 
may  presume  the  matter  to  be  definitely  settled,  for 
the  \\'allascy  L^rbnn  District  Council  have  now  for 
some  months  been  working  under  some  such  ar 
rangement,  and  more  roi-ently  the  Shoreditch  Vestry 
have  entered  into  an  agreement  with  the  Free  Wiring 
Syndicate  for  the  wiring  and  lilting  up  of  the 
premises  of  those  consumers  who  do  not  care  to  go 
to  the  usual  expense  nf  preparing  for  the  electric 
light.  A  considerable  measure  of  success  ought  to 
attend  this  scheme,  because  it  aims  at  bringing  in  a 
class  of  consumer  which  has  been  hitherto  con- 
sidered beyond  the  reach  of  an  electricity  supply 
system.     It  will  enable  the  |K)or  householder  who 
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has  only  two  or  three  rooms,  the  small  shop-keeper 
who  has  his  shop  and  one  room,  and,  indeed,  it  will 
enable  many  of  the  lower  middle  classes  generally 
to  avail  themselves  of  the  benefits  and  utility  of 
electric  lighting.  It  has  been  shown  that  the  small 
consumer  is  well  worth  cultivating,  for  it  has  been 
proved  by  Mr.  Wright,  of  Brighton,  that  the  man 
who  uses  a  small  quantity  of  light  all  the  jear 
round  is  a  better-paying  easterner  than  the  rich  man 
who  may  only  use  a  considerable  quantity  of  light 
for  a  short  time  during  the  year. 


Plymouth 

and 
Progress. 


In  competing  with  such  power- 
ful rivals  as  Liverpool,  Bristol  and 
Southampton,  Plymouth  as  a  poi-t 
suffers  from  two  di'awbacks — its 
distance  from  the  great  English  commercial  centres 
and  the  lack  of  adequate  wharf  and  dock  accommo- 
dation. It  is  only  what  might  be  expected  of  West- 
ern men  that  they  should  address  themselves  with 
determination  to  the  task  of  minimising  their  disad- 
vantages as  mnch  as  possible.  The  Great  Western 
Railway,  at  a  cost  of  £80,000,  are  constructing  a  new 
terminus,  to  serve  also  as  the  junction  for  Cornwall, 
and  are  carrying  out  other  important  works  in  Wilt- 
shire and  Devonshire  which  will  tend  to  reduce  the 
length  of  the  journey  to  London,  the  j\Iidlands  and 
the  North.  The  corporation  will  also  do  their  part. 
Next  session  they  will  apply  for  Parliamentary 
authority  to  carry  out  an  extensive  scheme  of  har- 
bour extension.  They  propose  to  develop  the  ancient 
harbour  of  the  Catteway,  lying  to  the  east  of  the 
town.  Sir  J.  Wolfe  Barry,  after  careful  e.^amina- 
tion  in  conjunction  with  Mr.  C.  A.  Brereton,  has 
advised  the  corporation  that  the  project  is  feasible. 
It  is  said  that  the  scheme  drawn  up  by  the  two 
engineers  will  entail  an  expenditure  of  about 
£600,000.  It  is  proposed  to  dredge  the  harbour 
and  its  entrance  to  a  uniform  depth  of  30  ft.  The 
higher  portion  of  the  harbour,  which  is  intended  for 
the  use  of  large  cargo  steamers  and  coasting  vessels, 
is  to  be  dredged  to  a  depth  of  26  ft.  The  proposals 
also  include  the  extension  of  the  breakwater  at  the 
entrance  to  the  harbour;  and  in  the  lower  harbour 
two  quays,  respectively  1,000  ft.  and  1,200  ft.  in 
length,  will  be  constructed.  Behind  these  1-i  acres 
will  be  reclaimed  by  the  erection  of  quay  walls,  and 
will  serve  for  the  building  of  transit  sheds  and  a 
passenger  station  for  the  passengers  by  the  liners. 
These  quays  will  provide  sufficient  wharfage  to 
accommodate  four  of  the  largest  ocean  steamers  at 
once  ;  while  in  the  upper  portion  of  the  harbour 
1,850  ft.  of  wharf  frontage  will  be  pi'ovided.  A  new 
railway,  on  similar  lines  to  the  railways  round  the 
Manchester  docks,  will  be  constructed  along  the 
■whole  length  of  the  wharfs,  to  join  the  Plymouth 
and  Dartmoor  line  of  the  London  and  South- Western 
Company.  A  large  graving  dock  is  recognised  as  a 
Decessary  pirt  of  a  scheme  which  it  is  to  be  hoped 
will  inaugurate  a  new  era  of  commercial  prosperity 
for  Plymouth. 


Building 
By  -  Laws. 


A  case  recentl3'  brought  before 
the  stipendiary  at  the  W^olver- 
hampton  Police  Court  may  be  of 
some  interest  to  municipal  engineers.  A  local  builder 
was  summoned,  at  the  instance  of  the  borough  sur- 
veyor, Mr.  J.  W.  Bradley,  for  two  breaches  of  the 
Wolverhampton  By-Law  373.  This  by-law  is  the 
same  as  No.  14  in  the  Model  By-Laws  relating  to 
streets  and  buildings,  and  provides  that  walls  built 
at  an  angle  shall  be  properly  bonded  together.  The 
defendant  in  one  instance,  referred  to  as  "  block- 
ing," had  erected  the  party  walls  of  a  block  of 
cottages  to  first-storey  height  before  erecting  the 
front  walls,  and  had  left  perpendicular  faces,  six  to 
eight  courses  in  height,  without  any  attempt  to  bind 
the  front  walls  to  the  bod}'  of  the  party  wall.  In  a 
second  instance,  referred  to  as  "  butt  and  pocket," 
ho  erected  the  roar  walls  of  the  housei  to  eaves  level, 
leaving   the  party  walls  at  the  height  of   the   first 


storey,  afterwards  building  the  party  wall  in  such  a 
manner  that  six  to  eight  courses  butted  clean  against 
the  rear  wall,  and  the  succeeding  four  to  six  courses 
were  let  into  a  chase  or  pocket  half-brick  deep,  with- 
out any  attem^it  at  cross  bonding  or  tieing.  The 
result  in  each  case  was  that  the  front  or  rear  wall 
received  no  assistance  from  the  party  wall  in  sup- 
porting any  thrtist  which  might  come  from  the  roof 
or  interior  of  the  bitilding.  Defendant,  through  his 
solicitor,  contended  that  the  walls  were  properly 
bonded,  and  called  seven  witnesses  in  support  of  that 
view.  The  borough  surveyor  gave  evidence  and 
explained  the  points  by  cartoons  and  models,  Mr. 
F.  T.  Beck,  architect,  and  Mr.  H.  Willcox,  con- 
tractor, giving  confirmatory  evidence.  The  stipen- 
diary convicted  in  every  case,  imposing  a  fine  of  £2 
and  costs  in  each  instance,  and  remarking  that  but 
for  the  heavy  costs  the  fine  would  l.ave  been  greater. 
The  fines  and  costs  amounted  to  £18  4s.  Notice 
has  also  been  given  to  the  defendant  to  pull  down 
the  defective  work  in  6ve  houses. 


Should 


From  a  report   in   a    provincial 
a  Surveyor       paper  we  observe  that  a  member 
hunt?  of  ^  rural  district   council  in  Lin- 

colnshire recently  gave  notice  that 
he  would  inquire  as  to  the  duties  of  the  surveyor, 
and  would  "  move  that  neither  him  nor  hia  horse 
be  allowed  to  hunt."  It  is  to  the  credit  of  the 
other  councillors  that  they  received  the  motion  with 
laughter ;  but  whether  the  laughter  was  aroused  by 
the  grammar  or  the  sentiment  we  are  not  informed. 
Perhaps  both.  The  benevolent  object  of  the  motion 
was  to  convey  an  impression  that  the  surveyor  had 
neglected  his  work  in  order  to  go  hunting  ;  but  it 
did  not  appear  that  he  had  been  known  to  go  more 
than  once,  though  it  would  be  difficult  to  know  why 
he  should  not  go,  so  long  as  it  did  not  interfere 
with  the  proper  discharge  of  his  duties.  As  to  that, 
another  member  stated  that  the  roads  were  much 
better  lool^ed  after  and  in  a  better  state  than  they 
had  ever  been  before ;  and  we  ourselves  know  on 
very  good  authority  that  the  surveyor  in  question  is 
a  hard-working  and  conscientious  ofiicial.  Such  a 
fact,  however,  is  thrown  away  upon  many  a  fatuous 
and  ignorant  boor  to  whom  circumstances  have  given 
the  power  to  persecute  better  men  than  himself.  In 
the  case  in  question  the  surveyor  was  accused  of 
riding  the  council's  horse,  but  it  actually  transpired 
that  the  horse  was  his  own  property.  Enforcing  his 
position  by  illustration,  our  intelligent  councillor  ap- 
pealed to  his  fellow-members  to  say  whether  they 
would  allow  a  forentan  or  shepherd  to  go  galloping 
after  the  hounds.  The  abject  stupidity  and  oifen- 
siveness  of  the  comparison  was  too  much  for  the 
council,  and  the  members  unanimously  proceeded  to 
the  next  business.  Prompt  suppression  is,  after  all, 
the  best  policy  in  these  cases.  To  reason  with  such 
obtuse  creatures  is  out  of  the  question.  The  mental 
atmosphere  is  too  dense  to  be  penetrated  by  anything 
less  material  than  an  edged  tool. 


The  London  Gazette  recently 
^'ectno^L'Shting  p^bUg^ed  a  complete  list  of  the 
Traction  Bills.  """  electric  lighting  and  trac- 
tion concerns  which  are  applying 
for  provisional  orders,  and  the  numbers  show  a  very 
marked  increase  over  those  of  previous  years.  There 
are  ninety-eight  orders  for  lighting  and  forty-five 
for  traction,  against  sixty-one  for  lighting  and  the 
same  number  for  traction  in  the  year  1896.  The 
most  interesting  feature,  however,  of  these  applica- 
tions is  the  number  of  corporations  and  other  urban 
authorities  that  are  seeking  powers.  In  the  metro- 
polis there  are  five  local  authorities  making  appli- 
cation, against  eight  private  companies.  In  the 
provinces,  however,  the  corporations  are  veiy  much 
in  front  of  joint-stock  enterprise,  for  we  find  that 
there  are  fifty-eight  applications  made  by  local 
authorities,  against  nineteen  made  by  companies. 
Still    more   satisfactory  are  the   applications    from 
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authorities  for  powers  to  construct  and  work  elect lic 
tramways,  there  beinfj  twenty  nianieipalities  who 
are  seeking  to  invest  tlieiiiselves  with  power  to  ac- 
quire and  work  olectriciil  tramways',  against  eleven 
tramway  companies  seeking  to  acquire  similar  powers. 
Although  the  TUimbcrs  in  this  case  ilo  not  show  the 
same  disparity  as  in  electric  lighting  matters,  it  must 
beremeiuhered  tliat  the  working  of  tjamways  is  prac- 
tically a  new  (level(>[)nicnt  in  municipal  eiitor])rise. 


Mr.  J.  J.  ConltoD,  solicitor,  Lynn, 

,  „  „„  ,„       writing  to  T/te  T('//ii'.<,  has  protested 

Arguments  .7  i-        xi    ^ 

from  Lynn.        against  any  assumption  that  every 

opponent  of  what  ho  calls  "pipe 
water"  for  Lynn  either  believes  the  present  supply 
to  bo  pure  or  is  content  with  a  supply  which  ho  knows 
to  be  impure.  In  our  opinion  the  circumstances  of 
the  case  go  far  to  justify  such  au  assumption,  but  we 
are  now  assured  that  "  tho  removal  of  pollutions 
from  the  Gay  wood  river  would  have  given  a  better 
supply,  at  a  far  less  cost,  than  can  be  expected  from 
the  sj'stem  whiah  has  been  forced  by  a  Government 
department  on  a  reluctant  community."  "  Reluctant 
community  "  is  decidedly  good,  but  it  is  not  exactly 
the  sort  of  phrase  that  would  have  occurred  to  our- 
selves as  most  applicable  to  the  attitude  of  a  majority 
of  the  King's  Lynn  ratepayers  in  regard  to  their 
water  supply.  The  special  corres[)ondeut  of  The 
Times  has  not  been  slow  to  take  up  the  challenge. 
He  began  b}-  admitting  that  the  removal  of  pollu- 
tions would  no  doubt  meet  tho  case,  bat  was  not 
aware  that  such  a  heroic  scheme  had  been  proposed. 
He  thus  describes  the  conditions  of  such  an  under- 
taking, which  would  deserve  to  rank  with  the 
mythical  labours  of  Ilei-cnles  : — 

It  would  necessitate  tlie  removal  of  Grimston  and  Roydon 
chnrcliyai'ils,  of  Well  Hall  and  other  farms ;  the  removal  or 
reconstniotion  of  four  villaijeH — Gaywood,  Roydon,  Couj^liuni 
and  Grimston  and  two  handets — Gorlestone  and  I'ott  Row. 
And  then  I  am  afraid  the  practice  of  manurini;  fields  and 
gardens  on  the  banks  of  the  stream  with  nightsoil  would  still 
necessitate  an  efficient  filtr.ation  scheme  in  order  to  insure 
safety.  Tf  Mr.  Cotilton  docs  not  know  tliis,  I  can  only  con- 
clude that  he  lias  not  been  over  the  ground  or  is  unfamiliar 
with  the  subject  of  watiT  pollution.  In  the  circumstances 
most  people  will  agree  that  it  is  a  good  deal  easier  to  remove 
the  water  from  the  pollutions,  which  the  town  has  power  to 
do,  than  the  pollutions  from  tli(;  water,  \^■hich  it  has  not. 

The  Lyiin  champion  appears  to  argue  that  the  same 
water  is  more  likely  to  bo  polluted  when  taken  direct 
from  deep  chalk  wells  than  after  running  an  open 
course  through  7  miles  of  a  thickly-populated  valley. 
Now  comes  the  nnkindest  cut  of  all,  for  his  opponent 
says  of  this  luminous  argument :  "  That  it  should  be 
brought  forward  at  all  is  a  satlicient  justification 
for  the  strictures  that  have  been  passed  on  the  in- 
telligence of  some  of  tho  inhabitants  of  Lynn."  For 
this  assistance  Tlif  Tiiufs  man  gravely  tenders  his 
thanks  to  llr.  Coultou,  solicitor.  It  is  rather  de- 
pressing, however,  to  find  an  agitation  based  on 
utterly  erroneous  notions  and  unsound  reasoning 
supported  by  members  of  the  community  who  might, 
from  education,  training  and  posilicm,  bo  expected  to 
know  better. 

•  *  • 

The  Water  ''''"'  evidence  given  on  Monday 

Commission.  h'  ^''-  tliipps,  Parliamentary  agent 
to  the  London  County  Council,  was 
interesting  as  a  historical  retrospect  of  past  proposals 
in  regard  to  purchase  and  control.  First  came  Sir 
George  Grey's  Bill  in  1851,  which  provided  for  con- 
trol on  tho  basis  of  amalgamating  tho  whole  of  the 
nine  companies  then  existing  into  one.  In  1852 
there  were  two  Bills,  one  for  a  representative  body 
in  the  sense  of  ownership  and  the  other  iu  tho  sense 
of  control.  In  1872  Mr.  Shaw  Lefevre  and  Mr. 
Secretary  Bruce  prepared  a  Bill  which,  as  Mr. 
Cripps  understood  from  conversation  with  the 
former,  jiroposod  to  give  tho  Metropolitan  Board 
of  works  power  to  purchase  any  of  the  companies' 
undertakings.  The  com])anies,  however,  were  strong 
enough  to  strangle  this  Hill.  A  second  Bill,  which 
did  not  repeat  ' '.      "rchase  claaees  and  wna  satisfac- 


tory to  the  companies,  was  introduced  and  became 
the  Act  of  1871.  According  to  Jlr.  Cripps,  the  com- 
mittee on  the  Metropolitan  Fire  Bridgade  in  1877 
considered  that  the  water  supply  should  bo  congoli- 
dated  under  the  control  of  a  centi-al  authority  re- 
s[,i)nsible  for  the  provision  of  Bullicient  water  for 
lire  extinction  ns  well  as  for  public  corisnmjitiou. 
Then  came  Sir  William  Harcourt's  committee,  which 
recommended  control  on  the  lines  of  the  gas  com- 
panies. Mr.  Cripps,  however,  will  have  none  of  this. 
If  peo]de  are  not  satisfied  with  gas,  they  can  fall 
hack  on  the  electric  light,  candles,  oil  or  other  cheap 
illuminants,  but  there  is  no  alternative  to  water. 
Then  Mr.  Cripps  passed  in  review  the  report  of  Sir 
Matthew  White  llidlej-'s  committee  in  favour  of 
purchase.  Lord  Jamea  of  Hereford's  Bill  and  the 
Royal  Commission  presided  over  by  Lord  Balfour 
of  Burleigh.  There  has  been  no  lack  of  recommenda- 
tions. The  misfortune  is  that  none  of  them  have 
been  acted  upon.  Sir  .foseph  Pease's  committee  in 
1896  reported  that  where  the  health  of  so  enormous 
a  population  was  concerned  the  queation  ought  at 
once  to  he  dealt  with  by  tho  Kxecutivo  Government. 
The  Duke  of  Richmond's  Commission,  again,  re- 
ported that  it  was  improper  that  the  water  supply 
of  any  largo  town  should  be  iu  the  hands  of  any 
commercial  company  instead  of  some  public  body. 
Mr.  Cripps  is  of  opinion  that  the  policy  adopted  by 
the  London  County  Council  is  that  most  iu  accord- 
ance with  tho  decisions  of  Parliament  and  the  re- 
commendations of  committees.  When  ho  had  finished, 
the  commission  decided  to  rest  until  .January  17th. 


Officials 

and 

Candidates. 


In  our  correspondence  column 
this  week  will  be  found  two  inter- 
esting communications  dealing  re- 
spectively with  the  treatment  of 
official  surveyors  in  office  and  as  candidates.  Mr. 
Rothera's  remarks  have  been  called  forth  by  the 
strictures  we  felt  compelled  to  make  last  week  re- 
specting a  recent  vacancy  in  Ireland.  The  informa- 
tion Mr.  Rothera  is  endeavouring  to  obtain  should 
be  useful  and  instructive  to  members  of  the  pro- 
fession, but  for  obvious  reasons  such  details,  as  ha 
points  out,  are  not  for  general  publication  and  must 
bo  circulated  privatelj'.  Bat  many  lessons  may  be 
drawn  and  enforced  with  a  view  to  future  action ;  and 
in  this  direction  our  columns  and  our  services  will, 
as  in  the  past,  be  at  the  disposal  of  municipal  en- 
gineers. The  other  commnnication  to  which  we  have 
referred  is  that  from  au  "An  Annoyed  Candidate." 
The  letter  states  thecaseverj' concisely  and  pointedly, 
and  the  reasons  given  justify  the  grievance  as  a 
thoroughly  genuine  one.  We  have  before  now  had 
occasion  to  condemn  a  similar  occurrence,  but,  fortu- 
nately, never  in  regard  to  so  important  an  authority 
or  appointment  as  in  the  present  case.  A  matter  of 
this  kind  is  probably  settled  b}'  the  clerk  to  tho 
authority,  or,  at  all  events,  in  his  department.  Is  it 
too  much  to  expect  thatoneclasa  of  municipal  otlicers 
should  have  some  consideration  for  the  members  of 
another  class 'r' 

•  •  • 


Municipal 

Work  in 

1898. 


We   had   gratifying    assurances 
from   many  quarters  eai'ly    in   the 
present  year  that  our  list  of  muni- 
cipal works  projected  for  IS'Jl  had 
been  found  of  great  practical  utility.     Those  of  our 
readers    who  found  it  useful  may  rest  assured    that 
no  effort  will   be  spared   to  make   tlie  similar   forth- 
coming list  for  1898  even   more  extensive  and  valu- 
j   able.     Tho  number  of  returns  already  received   has 
been    very   satisfactory,  but  several    places  of  suQi- 
cient  importance  still  remain  from  which  particulars 
might  be  received.     Some   time  is  reiiuirud  for  pre- 
paring for  tho  press  and  printing  so  large  a  mass  of 
matter,  and  we  should  therefore  be  glad  if  those  who 
!   have  not  yet  sent  in  particulars  would  do  so  as  early 
as  possible,  as  returns  received  after  Decombor  can- 
i  not  be  guaranteed  insertion  in  our  special  issue. 
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The  Bacteriological  Treatment  of  Sewage. 

THE  SEPTIC  TANK  SYSTEM  :  INQUIRY  AT  EXETER.— IV. 


Last  week  we  carried  our  report  to  the  close  of  the  second 
day's  proceedings  in  connection  witli  the  important  i]i(.[uiry 
recently  condncted,on  belialf  of  the  Local  Government  Board, 
by  Major-General  Crozier  and  Dr.  Tlieodore  Thomson  respect- 
ing the  application  of  the  Exeter  Corporation  for  sanction  to 
borrow  £40,000  for  pni^posea  of  sewerage  and  sewage  disposal. 
We  now  give  the  proceedings  of  the  third  and  concluding  day. 
THIRD  DAY'S  PROCEEDINGS. 
Dr.  RiDE.\L,  continuing  his  eWdence,  submitted  analyses  of 
samples  of  sewage  taken  from  the  main  sewers  of  E.'^eter,  in 
order  to  show  the  effect  of  trade  refuse  on  the  composition  of 
the  sewage.  He  thought  the  time  of  sojourn  in  the  tank 
must  vai-y  with  the  uattire  of  the  sewage.  He  did  not  think 
the  same  length  of  time  always  necessary  and  always  to  he 
pni'sued.  Many  sewages  required  very  little  septic  treat- 
ment. With  the  general  sewage  of  Exeter  the  time  of  sojourn, 
as  ascertained  by  the  previous  experiments  in  regard  to  the 
St.  Leonard's  sewage,  would  be  sufficient.  The  sojom-n  need 
not  necessarily  be  the  same  length  for  all  forms  of  sewage. 
Exeter  sewage  as  a  rule  was  a  very  fresh  sewage,  and  that  of 
St.  Leonards  was  remarkably  fresh.  He  drew  a  distinction 
between  raw  sewage  and  fresh  sewage.  Although  as  a  rule 
very  fresh  Exeter  sewage  was  not  an  ideal  fresh  sewage  ;  the 
latter  description  would  require  longer  septic  tank  treatment 
thaaif  it  had  already  undergone  a  consfderable  amount  ofliqui- 
faotion  and  dissolution  in  an  old  sewer  meandering  for  several 
miles  about  an  old  town.  He  deduced  from  that  that  with 
an  old  town  and  old  sewers,  in  which  the  sewage  had  already 
undergone  considerable  fermentation,  a  tilter-bed  alone  would 
in  some  cases  be  sufficient  treatment.  In  other  words,  he 
thought  the  process  which  was  claimed  to  take  place  in  tlie 
tank  was  done  in  some  cases  and  to  some  extent  in  the  sewei's 
before  the  sewage  got  to  the  tank.  In  regard  to  Exeter,  he 
thought  the  present  discharge  very  fresh  sewage.  It  would 
be  noticed  from  the  situation  of  the  city  that  most  of  the 
sewers  were  very  steep  ones,  and  that  none  of  them  seemed 
to  be  more  than  h  mile  or  1  mile  in  length.  The  house  dis- 
charges came  very  quickly  into  the  river.  From  the  point  of 
view  of  solids,  the  sewage  of  E.teter  as  it  reached  the  sewage 
works  was  in  greater  need  of  treatment  than  it  would  be  in 
a  great  many  towns  where  there  were  longer  stretches  of 
sewers  and  the  sewage  was  detained  longer.  The  septic  tank 
was  more  necessary  for  the  Exeter  solids,  provided  there 
was  no  river  or  large  volume  of  water  to  discharge  into, 
than  in  towns  where  changes  took  part  to  some  extent  in  the 
sewers  and  there  were  practically  no  solids  in  suspension.  He 
had  already  stated  his  opinion  from  an  examination  of  the 
sewage  and  trade  refuse  of  Exeter  that  the  present  length  of 
sojourn  in  the  septic  tank,  as  shown  from  the  St.  Leonard's 
sewage,  would  be  sufficient  septic  tank  treatment  for  the 
whole  of  Exeter.  He  did  not  know  of  any  other  modification 
besides  the  changes  which  might  take  place  in  the  sewers. 
The  dilution  of  the  sewage  by  rainfall  varied  the  quality  of 
what  flowed  into  the  tank.  A  gi-eat  dilution  by  rainfall  did 
not  affect  the  necessai-y  stay  in  the  tank  to  any  appreciable 
extent,  because  the  total  amount  of  matter  to  be  treated  did 
not  depend  on  the  rainfall  but  upon  the  population.  The 
stronger  the  sewage  the  greater  and  more  active  was  the 
change.  Whether  the  niinfall  and  consequent  dilution  in  the 
tank  affected  the  necessary  time  for  the  sewage  to  stay  there 
depended  entirely  on  what  one  was  considering.  When  they 
had  a  diluted  sewage  passing  through  that  tank,  if  the  length 
of  time  in  the  tank  was  sufficient  for  the  solids  either  to  rise 
to  the  top  or  fall  to  the  bottom,  the  effluent  that  came  out 
would  be  a  satisfactory  effluent  to  deal  with  in  the  filter-bed. 
It  simply  meant  that  with  n  dilute  sewage  through  rainfall 
the  absolute  amount  of  solids  in  the  tank  was  greater  than 
during  a  period  of  strong  sewage,  when  the  solids  were  dis- 
solved at  a  greater  rate.  He  did  not  think  it  would  be  a 
necessary  inference  that  a  longer  stay  would  be  desirable  in 
the  tank  when  the  sewage  was  more  diluted  than  when  it  was 
more  concentrated.  He  thought  the  sojourn  in  the  tauk  was 
for  the  solution  of  the  solids.  The  longer  it  remained  in  the  tank, 
the  better  for  the  solution  and  the  solids.  But  when  they  had  a 
dihite  with  rainfall  they  had  not  a  greater  amount  of  solids 
going  through.  They  had  it  remaining  at  the  top  or  going  to 
the  bottom  and  coming  into  solution  the  following  day  or  the 
following  week,  when  there  was  no  rainfall.  He  was  to  a 
certain  extent  assuming  that  no  suspended  solids  went 
through  the  tank,  but  the  amount  of  suspended  solids  which 
went  through  was  very  small.  He  had  made  no  actual 
observations  as  to  the  precise  amount  of  snspendid  solids  in 
the  tank  effluent.  He  had  never  scon  what  ho  would  call 
sewage  solids  in  the  effluent  from  the  tank.  He  had  not 
tested  the  tank  effluent  for  solids  in  suspension.  He  did  not 
say  it  was  impossible  to  ascertain  tlie  amount  of  solids  in 
solution  and  solids  in  suspension.  Samples  would  vary. 
He  thought  one  of  the  best  ways  of  arriving  at  a  con- 
clusion in  reference  to  the  great  roduation  of  solids  in 
suspension  in  the  tank  effluent  was  to  look  at  the 
sewage  going  in  and  seeing  the  solids,  and  then  to  sit 
down  and  watch  the  tank  effluent  as  it  came  out.  He  did 
not  say  that  would  be  scientifically  accurate,  but  although 


analysis  would  show  accm-ately  the  solids  in  suspension  and 
in  solution  in  a  bottle,  it  would  not  follow  that  the  bottle  con- 
tained a  fair  average  of  the  solids  and  Iii.|uid  being  sent  into 
the  tank.  He  preferred  looking  at  sewage  to  form  an  estimate 
of  the  amount  of  solids  in  suspension.  He  had  made  actual 
analyses  of  the  clear  liquid  going  into  the  tank  and  the  clear 
liquid  coming  out,  and  liad  made  an  estimate  from  it.  The 
liquid  coming  out  contained  more  solids  than  the  clear  liquid 
going  in.  He  did  not  consider  it  necessary  to  ascertain  the 
amount  of  solids  in  suspension  coming  out.  He  knew  there 
were  solids  in  suspension  in  the  raw  sewage  and  he  knew 
there  were  solids  coming  out,  by  means  of  analyses.  As  he 
had  said,  he  could  tell  the  unit  of  suspended  or  solution 
solids  in  a  given  sample,  but  it  would  require  very  average 
samples  over  a  long  period  to  form  an  idea  of  the  amount  of 
suspended  matter  in  raw  sewage.  He  had  not  made  that 
examination,  but  he  had  proved  chemically  that  a  change 
took  place  in  the  tank  by  analysing  the  clear  liquid  which 
went  in  and  the  clear  tank  effluent.  Those  analyses  showed 
that  there  were  more  solids  in  solution  in  the  tank  effluent 
than  in  the  raw  filtered  sewage.  And  that  larger  quantity 
of  solids  in  solution  had  either  been  created  in  the  tank 
or  come  out  of  the  solid  matter  in  suspension  which 
went  in.  That  showed  there  was  more  matter  in  solution. 
If,  in  addition,  there  was  any  matter  in  suspension  in 
the  tank  effluent,  it  remained  on  the  top  of  the  filters. 
A  good  deal  of  suspended  matter  went  on  the  top  of  the 
filters — suspended  matter,  not  suspended  sewage.  Some  sus- 
pended matter  came  out  in  the  tank  effluent,  but  he  should 
not  say  a  good  deal.  He  had  made  no  estimate  of  the  total 
amount  of  suspended  matter  swept  out  with  the  tank  effluent 
under  different  conditions  of  rainfall  and  flow.  The  solid 
matter  in  suspension  which  came  out  of  the  tank  was  not  the 
same  matter  that  went  in;  it  looked  different  and  was  smaller 
in  quantity.  He  was  of  opinion  that  the  solids  suspended  in 
the  raw  sewage  when  they  went  into  the  tank  either  rose  to 
the  top  or  fell  to  the  bottom.  Of  the  remaider,  a  small 
amount  of  suspended  matter  might  pass  from  the  tank  in  the 
tank  effluent.  The  matter  presented  no  difficulty  to  his  mind. 
It  was  a  question  of  amount  as  to  whether  the  suspended 
matter  going  tlu'ongh  the  tank  would  be  less  acted  upou  when 
there  was  a  heavy  rainfall.  If  there  was  a  very  small  amount  of 
suspended  matter,  it  did  not  matter  whether  it  was  dissolved 
or  went  through.  It  wasanegligeable  quantity  with  reference 
to  the  filter.  The  septic  tank  was  not  a  proper  method  of  deal- 
ing with  sewage,  except  so  far  as  a  considerable  quantity  of  the 
suspended  matter  was  removed.  The  purification  effected  by 
the  tank  was  similar  to  that  effected  by  chemical  precipitation. 
It  was  only  a  stage,  and  not  a  proper  method  of  dealing  with 
sewage  unaided.  If  they  wanted  to  get  the  solids  into  solu- 
tion they  conld  do  it  in  a  septic  tank.  He  did  not  think  that 
was  all  that  was  necessary.  The  effluent  from  the  tank  was 
taken  on  to  the  filters.  The  solids  in  suspension  in  the  tank 
effluent  had  to  be  dealt  with  somehow  or  other,  however 
small,  and  here  they  were  dealt  with  by  the  filters.  He  did 
not  think  the  rainfall  mixing  with  the  sewage  would  disturb 
the  working  of  the  septic  tank,  or  only  very  slightly.  He  re- 
garded the  organisms  in  the  tank  as  a  swarm  of  organisms 
gi-adually  going  up  towards  their  food  supply,  and  in  ordinary 
conditions  they  would  grow  up  to  the  inlet,  and  though  thej' 
might  be  forced  down  sometimes,  they  would  go  against  the 
stream  like  salmon  to  a  weir.  The  rate  of  flow  in  the  tank 
was  very  small.  In  regard  to  the  question  of  a  proper  and 
suitable  standard  of  sewage  effluent,  he  considered  that  no 
single  chemical  constituent  could  be  taken  as  a  measure  of 
tlie  quality  of  sewage  effluent.  He  condemned  the  albuminoid 
ammonia  standard  as  being  unreliable.  He  knew  instances 
where  an  effluent  containing  '01  of  albuminoid  ammonia  was 
simply  abominable,  and  vice  versa.  If  there  was  sufficient  dis- 
solved oxygen,  or,  in  the  absence  of  dissolved  o.xygen,  nitrates 
or  other  oxidising  agents,  in  the  filtrate  or  sewage  to  be 
discharged,  to  pi'event  putrification  of  the  residual  organic 
nitrogen,  or  organic  matters  which  had  undergone  no  change, 
then  that  effluent  M'as  a  satisfactory  one.  He  had  never  found 
a  sewage  which  contained  nitrates  in  greater  quantity  than 
albuminoid  ammonia  undergoing  any  putrefactive  change. 
That  would  be  his  guide  as  to  the  proportion  of  nitrate.  The 
organic  matter  remaining  in  the  filtrate  effluent  would  be  de- 
stroyed by  the  oxygen  in  the  river.  The  volume  of  the  Exe 
as  compared  with  sewage  being  45  or  -16  to  1  at  the  dry 
weather  flow,  he  would  be  ]irepared  to  discharge  the  untreated 
sGwage  into  the  Exe,  which  might  bo  done  if  it  were  not  for 
a  sentimental  objection  raised  to  the  solids  floating  in  front 
of  the  cor])orat ion  quay.  If  the  floating  solids  were  got  rid 
of,  he  would  be  prepared  to  turn  the  sewage  into  the  river, 
provided  the  people  in  the  locality  did  not  object.  It  was  a 
sentimental  and  not  a  health  objection.  His  first  samples 
were  taken  under  conditions  of  frost,  when  very  little  bac- 
terial activity  would  exist.  His  subsequent  samples  were 
taken  during  one  of  the  greatest  storms  of  the  period,  so  that 
both  were  taken  under  two  of  the  worst  conditions.  He  did 
not  sav  that  in  timcsot  storm  considerable  solid  matter  passed 
through  the  tanks,  and  that  Ue  would  advise  that  it  should  be 
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treated  in  all  cuses  even  under  the  moat  favourable  circum- 
stances. He  said  the  quantity  was  a  very  small  one.  It 
contained  a  little  suspended  niattiT,  which  wsia  not  worth  con- 
siderinpr.  He  thous;lit  that  in  tli^'  oaao  of  storms  a  portion  of 
the  tank  effluent  might  be  turned  into  the  river.  He  adhered 
to  the  opinion  lie  expressed  two  years  ago  with  re^^ard  to  the 
safety  of  tuniinu'  the  sewajie  into  the  river. 

Mr.  Gkorgk  TiiUDiCHfM,  F.<;.s.,  said  he  had  been  associated 
with  Mr.  Dibdin  in  the  experiments  carried  out  on  tilter-heds 
at  Barking.  He  had  also,  with  Mr.  Dibdin,  conducted  the 
analyses  specified  in  tlie  tables  contained  in  their  joint  re- 
l)ort,  the  accuracy  of  which  ho  confirmed.  He  also  con- 
firmed  the  opinion  expressed  in  the  report  ■•is  to  the  elliciency 
of  the  septic  system.  The  process  adopted,  from  a  chemical 
aud  biicl(Miulof;ical  point  of  view,  by  the  treatment  of  crude 
Bcwat^c,  without  the  use  of  chemicals,  by  means  of  tanks  and 
a  filtrate  elHnont,  was  of  a  most  .satisfactory  character,  having 
regard  to  modern  requirements.  He  had  never  known  of  a 
case  to  which  tliis  system  would  not  be  applicable.  With  re- 
gard to  the  sewage  from  the  Exeter  manufactories,  he  had 
personally  examined  samples  of  the  discharges  and  made  ex- 
periments with  them.  They  included  samples  from  the  soap 
works,  the  breworj',  and  the  tannery,  ami  he  found  that,  oven 
if  each  contained  acids  to  the  extent  of  10  per  cent,  of  the 
bulk  of  the  sewage,  bacterial  action  would  still  proceed  quite 
satisfactorily,  provided  that  in  the  case  of  the  highly  acid 
discharge  from  the  soap  works  they  must  neutralise  the  acid. 
The  refuse  he  e.\amined  was  much  more  acid  than  that  spoken 
of  by  Dr.  Kideal.  He  was  convinced  that  any  acids  con- 
tained in  the  discharge  from  the  city  manufactories  must  be 
nenti'alised  in  the  sewers  themselves,  because  the  bulk  of  the 
sewage  would  not  be  so  great  t  hat  the  acids  would  be  neutra- 
lised merely  by  being  bronglit  into  the  sewer.  He  had  found 
by  experiment  that  sewage  in  putrefaction,  even  if  introduced 
to  the  extent  of  one-tenth  of  the  whole,  would  not  interfere 
with  the  proper  action  of  the  septic  tank,  nor  afterwards  with 
the  filtering  operations.  He  was  not  a  believer  in  standards, 
and  did  not  think  it  possible  to  lay  down  one  set  of  standards 
to  suit  all  cases.  He  did  not  consider  that  derived  from 
albuminoid  ammonia  was  reliable,  but  he  did  not  think  a 
good  eftiuent  should  show  a  high  percentage  of  albuminoid 
ammonia.  All  the  results  he  obtained  at  Kxeter  came  out  at 
something  below  '2  por  1UI),000.  He  thought  that  was  dis- 
tinctly good.  They  were  all  inside  2  grains  per  100,000.  He 
did  imt  give  that  as  a  uniform  standard.  Asked  as  to  what 
he  considered  a  high  percentage,  the  witness  slated  that  it 
should  not  be  much  over  0'3  parts  to  the  100,000.  Another 
element  to  be  considered  would  be  the  volume  of  water  into 
which  the  efllueut  would  have  to  be  discharged.  If  they  had 
a  sufficient  body  of  water  any  crude  sewage  could  be  dis- 
charged into  a  river,  jirovidcd  that  any  suspended  matter 
likely  to  settle  and  form  a  bank  had  been  removed.  The 
proportion  of  '3  applied  to  small  or  medium  watercourses,  gr 
where  the  water  had  to  be  used  afterwards  for  drinking  pur- 
poses. To  the  river  at  Exeter  he  would  not  apply  that 
standard.  In  view  of  the  evidence  given  by  Dr.  Bideal,  the 
reliability  of  figures  giving  a  definite  determination  of  the 
amount  of  suspended  solids  contained  in  the  tank  elHuent  was 
very  great.  It  might  not  absolutely  represent  what  went  on 
in  the  process,  because  the  suspended  matter  aud  all  its  con- 
stituents varied  ;  but  he  thought  that  by  taking,  as  they  did, 
samples  ranging  over  consecutive  periods  of  twenty-four 
hoars  they  would  get  a  fair  sample  of  the  whole.  It  was 
possible  with  a  definite  sample  to  ascertain  what  were  the 
respective  amounts  of  dissolved  solids  aud  suspended  matter. 
In  the  tank  etUuont  there  wottld  be  more  suspended  matter 
than  he  would  recommend  should  be  discharged  into  the 
river  as  a  regular  thing;  but  such  a  quantity  going  out  with 
the  storm  water  would,  he  thought,  have  no  evil  effect,  and 
he  was  of  opinion  that  the  occurrence  of  storms  would  not  be 
sufficiently  frequent  to  give  rise  to  the  formation  of  banks  by 
the  suspended  matter.  In  regard  to  the  Barking  scheme,  the 
only  trouble  experienced  in  the  Thames  was  with  regard  to 
suspended  solids.  Relieved  of  these,  the  Thames  could  deal 
quite  well  with  the  solids  in  solution.  Taking  the  proportion 
of  the  sewage  of  London  to  the  volume  of  water  in  the  Thames, 
and  comparing  it  with  those  of  Exeter  and  the  Exc,  the)* 
could  discharge  a  rather  dirtier  sewage  with  safety  into  the 
Exe  than  into  theThamos.  If  theefHuent  obtained  at  Exeter 
had  been  under  his  observation  in  London  he  would  have 
had  no  hesitation  in  turning  it  into  the  Thames. 

Dr.  KiuiCAL,  at  his  own  request,  was  here  recalled  to  clear 
u]!  a  point  in  his  evidence  with  regard  to  the  means  of 
ascertaining  the  quantities  of  suspended  matter  in  the  sew- 
age in  the  tank.  He  stated  that  what  he  meant  to  convey 
in  his  evidence  on  that  point  was  that  solid  fieces  or  a  piece 
of  newspaper  might  enter  the  luuk,  but  tliey  could  not  get  a 
sample  of  that  in  a  bottle  of  clear  sam|>le  taken  at  the 
effluent  end  of  the  taiik.  He  could  ascertain  what  was  in 
the  bottle  thus  filled,  but  could  not  thereby  delermino  what 
proportion  of  suspended  matter  was  contained  in  the  sewage 
in  the  tank. 

Mr.  v.  P.  Pkrkins,  f.i.c,  public  analyst  for  tho  city  of 
Exeter,  gave  evidence  as  to  aiKilyses  nnide  by  him  of  sample 
sewage,  crude  ellluentH,  ami  filtrates  from  tho  Belle  Isle 
works  since  April,  lW)ti.  Eiltrate  such  as  was  passed  into 
tho  river,  after  being  kept  lor  twelve  or  eighteen  months, 
had  no  smell  and  revealed  no  secondary  decomposition.  The 
quality  of  the  river  water  below  the  point  of  discharge  of 


the  filtrate  from  the  present  works  was,  as  compared  with 
that  above,  practically  unchanged.  Nolwithstandiug  tho 
strength  of  samples  obtained  on  October  l!~th  and  26tli  hist, 
the  percentage  of  purification  appeared  to  be  high — namely, 
(1)  calculated  on  the  albumenoid  ammonia — purification  by 
liltei-s  on  raw  sewage,  75  percent.;  tank  effluent,  .'1454;  (2) 
calculated  <m  the  o.\ygen  absorbed — purification  by  filters  on 
raw  sewage,  82'13  [wr  cent.;  tank  effluent,  740;  nitrt)gen 
oxidised  as  shown  by  nitrates,  2'J'8.  Nitrification  Wiis  active, 
and,  looking  at  the  results  obtnincd  l>y  other  analyses,  it 
would  appear  to  have  continued  so  throughout  the  year.  Tho 
total  matter  held  in  Bns|)enKion  by  the  filtrate  did  not  exi'ocd 
the  standard  of  the  Thames  L'tinservators  (4'3).  He  did  not 
think  such  a  very  small  quantity  of  suspended  matter  would 
nmko  any  difference.  Ho  would  ])ass  the  tjink  ellluent  into 
the  river  at  Belle  Isle  in  dry  weather,  lie  would  not  pass  it 
where  the  river  water  was  licing  used  for  drinking  purposes. 

Mr.  Tiiuiiiciii;m,  rewillod,  said  that  his  experience  in  con- 
nection with  the  London  sewage  oalfall  works  at  Harking 
showed  that  at  the  rale  of  4i  in.  per  minute,  which  was  tho 
maximum  rate  of  (low  obtainable  at  the  Hello  Isle  tanks,  tho 
deposit  would  bo  the  same  ;i8  would  take  place  in  a  stato  of 
perfect  (piiescenee — -that  was  to  say,  that  within  two  hours 
practically  the  whole  of  tho  suspended  nmtter  that  would 
settle  at  all  would  be  precipitated.  Although  the  iufiow 
might  be  increased,  the  quality  of  tho  filtrate  remained  very 
constaut. 

Dr.  WooDMA.N,  medical  officer  of  health  for  Exeter,  said  he 
had  never  perceived  any  offensive  smell  or  anything  which 
gave  an  intimation  of  the  presence  of  the  septic  tank  works 
while  passing  along  the  public  path  beside  them.  He  had 
never  received  any  complaints  of  nuisance  arising  from  th^ 
works.  He  produced  samples  of  filtrate  p;ui8ing  from  tho 
works  taken  more  than  twelve  months  ago  which  had  no 
odour  and  were  perfectly  clear.  He  believed  the  filtrate  was 
fit  to  drink.  He  did  not  think  there  would  be  any  nuisance 
with  works  on  twenty  times  the  scale. 

Dr.  R.  PicKARi)  (Exeter)  deposed  to  having  experimented 
in  order  to  ascei'tain  the  effect  of  the  action  of  the  septic 
tank  system  on  typhoid  bacilli  or  germs.  In  dry  summer 
weather,  with  a  stay  of  sewage  in  the  tank  for  forty  hours, 
and  taking  the  combined  action  of  tank  and  filler,  he  came 
to  the  conclusion  that  over  96  per  cent,  of  typhoid  bacilli,  if 
any  existed,  would  be  destroyed  by  the  system ;  while  in  wet 
weather,  with  a  stay  of  sewage  in  the  tank  for  twenty-four 
hoars,  iibout  7U  per  cent,  would  bo  destroyed.  At  quicker 
rates  of  working  the  anmuut  of  destruction  would  be  pro- 
portionately smaller.  Sewage  was  an  unfavourable  medium 
for  typhoid  bacilli;  the  average  8ar\-iving  after  forty  hours 
in  sterilised  sewage  was  254  per  cent.  The  great  majority 
were  destroyed,  and  those  which  remained  were  very  much 
enfeebled,  so  that  many  of  the  colonies  could  not  be  sub-cul- 
tnred.  The  final  results  of  his  experiments  as  to  intermit- 
tent filtrates  or  typhoid  germs — that  was  intervals  during 
which  filtration  was  not  in  use — was  that,  taking  100  per  cent, 
which  were  not  destroyed  in  the  tank,  there  was  a  survival 
of  12i  per  cent.  By  the  combined  action  of  tank  and  filter 
the  gi'eut  majority  of  typhoid  fever  bacilli  would  be  destroyed. 
Ho  made  expcriinenls  with  sterilised  ami  crude  sewage  to 
find  the  amoutjt  of  energy  in  the  bacilli  after  passing  through 
the  tank.  Starting  with  1(XI  per  cent.,  the  survivals  at  the 
end  of  twenty-four  hours  would  be  76  per  cent.;  at  the  end  of 
thirty-two  hours,  71  per  cent.;  forty -eight  hours,  60  per  cent.; 
seven  days,  8  per  cent. ;  and  fourteen  days,  "73  per  cent.  He 
was  of  opinion  that  the  system  was  an  exceedingly  good  one 
in  every  respect,  and  particularly  in  ils  destroying  inllueuco 
on  the  germs  of  typhoid.  The  experiments  in  rogaiil  to 
bacilli  were  conducted,  as  fiir  as  they  possibly  could  be,  in 
accordance  with  the  conditions  that  wouhl  obtain  in  the  septic 
tank  system  itself,  and  the  tests  were  stronger  than  uudor 
natural  circumsianccs. 

This  concluded  the  evidence. 

CLOSING  PROCEEDINGS. 

The  Town  Cleric  said  his  cWdenco  was  now  closed,  and  ha 
thanked  the  inspectors  for  the  patience  aud  atteulion  they 
had  given  to  the  important  and  valuable  evidence  which  had 
been  called.  In  reply  to  Major-General  Crozier,  who  wished 
to  know  in  precise  terms  the  exact  intention  of  the  eorpom- 
tion  with  regard  to  tho  land — ils  dimensions  and  what  was 
intended  to  bo  done  wilh  it — he  replied  that  the  area  of  Belle 
Isle  was  8'8  acros,  4y  acres  of  which  would  bo  used  for  the 
works,  tho  remainder  being  available  for  filtration.  Duck's 
Marsh  extended  to  1612  acres.  If  tho  Local  Government 
Board  would  allow  the  corporation  to  do  so.  they  would  rather 
discharge  the  cfiluent,  after  treulmonl  by  the  lank  and  filter- 
beds,  direct  into  the  river,  believing  that  in  doing  so  they 
would  be  creating  no  nuisance  and  doing  nothing  injuriona  to 
anyone.  But  at  the  same  time  tho  corporation  wished  to 
robiin  possession  of  this  land,  and  have  at  all  times  the  right 
to  carry  out  Ihe  works  for  carrying  the  filtrate  over  the  land, 
if  roipiired,  before  ittinally  reuchwl  the  stream.  If  they  were 
called  u|>on  by  the  Local  Guvcrnmenl  Hoard  to  use  the  land 
in  the  manner  described,  they  would  then  bo  able  to  do  it. 

Major-General  t'ao;'iK.R  said  that  was  not  quite  in  accord - 
anee  with  tho  applieatioM.  which  submilied  an  esiinmto  for 
certain  works  for  conveying  the  effluent  upon  tho  land,  lie 
wanted  to  know  the  precise  intention  of  the  cor|Kiration, 
because  the  witnesses,  thinking  highly  of  the  process,  had 
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neglected  all  mention  uf  tlieland.     They  simply  said  that  the 
etflnent  should  be  sent  straight  into  the  river. 

The  Town-  Clekk  was  bound  to  say  that  they  had  pnt  on 
the  land  ont  of  respect  to  the  views  expressed  by  the  Local 
Government  Board,  in  which  they  expressly  laid  down  that 
vhe  application  of  the  sewage  to  land  mast  be  part  of  any 
scheme  submitted  to  them.  Therefore  they  had  the  scheme 
in  its  present  form,  and  they  were  prepared  to  carry  ont  in 
its  entirety  the  full  scheme  as  laid  before  the  Local  Govern- 
ment Board,  although,  as  he  had  said,  preferring  to  send  the 
filtrate  direct  into  the  river  if  the  board  above  would  allow  it. 
In  a  dry  weather  flow  the  whole  of  the  filtrate  would  always 
be  taken  from  the  outfall  from  the  filters,  and  be  conveyed 
to  the  land  at  Belle  Isle  and  Eveleighs  .and  Duck's  Marsh. 
In  times  of  storm  the  diluted  tank  effluent  would  travel  on 
to  the  land. 

Mr.  MiCHELMOEK,  clerk  to  the  Devx)n  County  Council, 
thought  that  in  justice  to  that  body  he  should  make  it  clear 
tliat  he  did  not  appear  to  oppose  the  scheme  in  any  way.  but 
if  necessai'y  to  support  it.  The  county  council  were  interested, 
inasmuch  as  they  desired  as  good  a  scheme  as  possible  to  be 
carried  out  at  Exeter,  and  as  soon  as  possible.  For  more 
than  sis  years  they  had  had  to  communicate  with  the  city 
of  Exeter  as  to  the  deplorable  state  of  the  sewage.  He  be- 
lieved the  present  scheme  was  put  forward  in  good  faith, 
and  trusted  it  would  be  found  to  be  such  a  scheme  as  the 
Local  Government  Board  would  allow  the  city  to  borrow 
money  to  carry  out.  If,  after  the  careful  consideration  given 
to  the  evidence,  the  inspectors  could  recommend  the  board 
above  to  accede  to  the  request  of  the  Exeter  Corporation,  no 
body  would  be  more  pleased  th.in  the  county  council  of 
Devon.  He  had  with  him  an  unsolicited  piece  of  evidence 
given  him  by  Mr.  Cameron,  from  whom  he  had  received  every 
assistance,  in  the  shape  of  a  bottle  of  filtrate  taken  in  his 
presence  as  it  was  running  into  the  river  on  the  14th  Octo- 
lier,  1896.  It  was  as  perfectly  right  as  on  the  day  it  was 
taken.  It  such  a  filtrate  as  that  could  be  put  into  the  Exe 
by  the  Exeter  City  Council  pennanently,  that  body  would 
be  troubled  no  more  by  the  conntv  council. 

Mr.  C.  R.  M.  Clapp",  clerk  to  the  St.  Thomas  Urban  Dis- 
trict Council,  said  that  his  questions  had  been  directed  to 
eliciting  whether  the  proposed  scheme  would  create  any 
nuisance  on  the  part  of  the  land  which  would  be  utilised,  and 
which  was  within  the  urban  district  of  St.  Thomas.  lie 
hoped  the  evidence  wotild  satisfy  the  inspectors  that  no 
nuisance  would  arise.  There  was  one  piece  of  evidence  he 
had  expected  to  have  seen  put  in.  He  was  at  the  works  in 
August  when  the  borough  surveyor  of  Blackburn,  who  was 
examining  the  filtrate,  put  in  his  test  tube,  and  after  drink- 
ing some  of  it  said  it  was  a  very  fair  drinking  water.  He 
hoped  the  result  of  the  inquiry  would  be  that  any  chance  of 
reproach  being  cast  on  the  state  of  the  river  would  be  re- 
moved. The  inspectors  could  tell  the  Local  Government 
Board  that,  in  the  event  of  the  scheme  being  sanctioned,  it 
could  be  taken  as  certain  that  the  St.  Thomas  Urban  District 
Council  did  not  object. 

The  public  inquiry  then  closed,  the  ins)iectors  announcing 
the.ir  intention  of  visiting  the  outfall  works  and  going  over 
the  course  of  the  proposed  sewers. 


KITCHEN  AND  HEATING  BOILERS. 


PREVENTION  OF  EXPLOSIONS. 

Acting  under  the  instructions  of  the  General  Works  Com- 
mittee, Mr.  Albert  W.  Lawson,  borough  engineer  of  Eawten- 
stall,  has  drawn  up  a  number  of  hints  to  builders,  tenants 
and  others  on  the  subject  of  kitchon-boiler  explosions  and 
frozen  pipes.  As  they  may  be  of  interest  to  many  of  our 
readers,  we  reproduce  them  as  follows: — 

Kitchen-boiler  explosions  are  due  to  accumulation  of  pres- 
sure in  the  boiler  in  consequence  of  the  outlets  being  stopped 
up  while  the  fire  is  bui-ning.  The  explosions  usually  occur 
during  frost  thi'ough  choking  of  pipes  with  ice.  Sometimes 
stop  taps  are  placed  in  circulating  pipes.  Should  these  taps 
be  shut,  or  should  the  circulating  pipes  become  choked  from 
any  other  cause,  the  pressure  in  tlie  boiler  would  be  bottled 
up,  and  an  explosion  might  result  either  in  summer  or  winter. 

Every  boiler  should  be  fitted  with  a  safety  valve,  whether 
the  boiler  be  of  cop|)er,  steel,  wrought  or  cast  iron,  and  whether 
it  bo  fitted  with  a  coiijier  cylinder  or  not.  (Copper  is  the 
best  material  for  boilers,  as  on  giving  way  it  will  tear,  and  not 
fly  in  pieces  as  cast  iron  would.)  A  "  dead  weight  "  safety 
valve  is  the  best,  and  should  bo  enclosed  in  an  iron  puard  box 
for  protection.  If  it  is  not  jiossible  to  connect  the  safety 
valve  directly  to  the  boiler,  then  use  as  short  a  cvpper  itipe 
connection  as  possible,  and  place  in  such  position  that  the 
pipe  would  be  heated  at  the  same  tiiTie  as  the  boiler.  In  both 
cases  the  valve  should  bo  placed  so  that  it  can  he  c.rninincd 
periodically.  In  case  of  pipes  becoming  choked,  a  valve 
relieves  undue  pressure,  whilst  it  emits  a  slight  hissing  sound 
— this  indicates  something  wrong. 

Until  a  safety  valve  can  be  fixed  do  iwl  allow  tlie  Jire  lo  die 
oui ;  keep  it  burning  by  night  as  well  as  day  as  long  as  the 
frost  lasts.  Otherwise  the  frost  may  choke  the  pipes  with 
ice,  and  thus  load  to  the  bursting  of  the  boiler.  Before  rousing 
ihe  fire  in  the  morning  npen  the  hut-water  laps  and  see  whether 


there    is  a  free  flow  of  water.     If  not,  something  must  be 
wrong,  and  the  fire  must  be  put  out  and  a  p>l'f'nhec  ^eut  for. 

If  the  sfqip??/  pipe  to  the  cistern  is  frozen,  and  the  fire  that 
heats  the  boiler  is  required  to  be  used,  fill  the  cistern  by 
hand  ;  stop  using  water  from  the  hot-water  tap ;  choke  the 
flue  under  the  boiler  %vith  ashes;  and  put  an  iron  plate  in 
front  of  the  boiler. 

After  a  boiler  has  been  out  of  use  during  frost  and  allowed 
to  get  cold  lighting  the  fire  is  attended  with  great  risk  if 
the  boiler  is  not  fitted  with  a  safety  valve.  To  diminish  this 
risk,  ascertain  before  lighting  the  fri'e  that  water  flows  from 
the  hot-water  taps  ;  and  after  the  fire  is  lighted  keep  it  low 
for  a  time,  until  it  can  be  ascertained  by  feeling  the  pipes  and 
from  the  flow  from  the  taps  tliat  the  water  is  gradually  heat- 
ing. If  there  are  no  signs  of  the  water  heating  up,  pnt  the 
fire  out  promptly  and  send  for  a  plumber  at  once. 

Heating-boiler  explosions  are  those  that  arise  from  boilers 
used  for  warming  public  buildings,  such  as  churches,  chapels, 
schools,  assembly  rooms,  &c 

Heating  boilers  ai-e  of  two  classes — one  low  pressure,  the 
other  high  pressure. 

In  low-pressure  heating  boilers  the  circulating  pipes  are 
open  ended,  and  should  be  carried  up  (without  a  bend)  above 
the  roof.  This  also  should  be  the  case  with  steam  escape 
pipes  from  cylinders,  which  should  be  carried  up  an  inside  wall 
and  well  wrapped  and  protected  in  passing  through  the  roof. 
In  high-pressure  heating  boilers  the  circulating  pipes  are 
not  open  ended,  but  form  an  endless  coil  hermetically  sealed, 
and  have  no  outlet  for  the  pressure. 

All  low-pressure  heating  boilers  should  have  a  safety  valve. 
With  regard  to  high-pressure  heating  boilers,  safety  valves 
are  not  as  suitable,  for  if  any  water  is  bloivn  off  when  hot 
and  expanded  a  void  occurs  in  the  circulating  pipes  as  soon 
as  the  water  cools  down  and  contracts  to  its  original  bulk. 
Such  voids  disturb  the  balance  of  the  columns  of  water  in  the 
pipes  and  interfere  with  the  circulation.  Interfering  with 
the  cii'cnlation  leads  to  overheating  of  the  coil  in  the  furnace, 
and  sometimes  to  rupture. 

A  safety  valve  not  being  applicable  to  high-pressure  heat- 
ing boilers,  there  is  no  way  of  securing  them  against  explosions 
except  that  of  I'ceping  up  the  fire  as  long  as  the  frost  lasts. 

The  cautions  given  with  regard  to  lighting  a  fire  under 
kitchen  boilers  when  cold  during  frost  apply  also  to  heating 
boilers,  excepting  that  no  water  should  be  drawn  off  when 
the  boilers  are  of  the  high-pressure  class. 
pipes,  &c. 
Every  house  should  have  a  separate  supply  and  stop  cock, 
and  at  the  stop  cock  a  draic-off  cocl'. 

All  pipes  should  be  laid  to  fall  to  the  stop  cock,  so  that 
when  a  house  is  to  let,  or  the  tenant  intends  being  from  home 
for  a  day  or  more  in  time  of  frost,  all  water  may  be  drawn 
out  of  the  pipes.  This  drawing  off,  however,  cannot  be  done 
until  air  is  admitted  to  the  pipes,  by  opening  a  tap  at  the 
highest  level  in  the  house.  Water-supply  pipes  to  cisterns, 
&c.,  should  be  fixed  on  an  inside  wall,  and  where  in  rooms 
which  have  no  artificial  heat  they  should  be  wrapped  in  hair 
felt,  slag  wool,  or  be  laid  in  wood  cases  filled  with  sawdust. 
Water  pipes  should  not  be  btuied  in  plaster  or  placed  between 
floors  and  ceilings. 

Supply  cisterns  for  hot-water  apparatus  should  not  be  fixed 
in  the  roof,  but  just  over  the  cylinder,  or  in  an  inside  room 
away  from  outside  walls.  If  fixed  in  roof  or  other  exposed 
place,  they  should  be  encased  and  have  a  lid,  leaving  a  space 
around  the  cistern,  in  which  6 in.  of  cow  hair,  slag  wool  or 
sawdust  should  be  placed. 

The  feed  pipe  from  the  cistern  should  be  taken  direct  to 
the  boiler,  and  not  to  the  return  pipe  or  the  bottom  of  the 
cyliiuler. 

All  hot-water  pipes  should  be  taken  from  the  steam  escape 
pipe  from  the  cylinder  (mentioned  above);  then  as  long  as 
water  can  be  drawn,  whether  hot  or  cold,  at  the  hot-water 
tap  the  apparatus  is  quite  safe. 

When  pipes  ai'e  frozen  apply  hot  water  with  a  cloth. 
If  a  pipe  burst  turn  off  stop  tap,  open  cellar  tap  or  draw- 
off  tap  so  as  to  empty  pipes. 

CONCLrslON. 
Fix  a  safety  valve  to  every  kitchen  boiler  and  everj  low- 
pressure  boiler  as  soon  as  possible ;  and  as  safety  valves  are 
not  applicable  to  highpresstrre  heating  boilers,  keep  uji  the 
fire,  and  kec))  the  boiler  as  well  as  the  entire  range  of  pipes 
hot  as  long  as  the  frost  lasts. 

Arrange  all  pipes  so  that  they  can  be  emptied,  and  see  that 
every  water  pipe  is  in  a  sheltered  i)osition,  and  well  wrapped 
or  protected  if  necessary. 

In  all  cases  of  doubt  secure  the  services  of  a  practical 
plumber. 


The  New  Town  Hall  Ccmimittee  of  the  Cardiff  Corporation 
on  Thursday  considered  the  cunipetitivc  plans  lor  muuicipal 
buildings  and  law  courts  to  be  erected  on  Cathay's  Park,  at 
the  cost  of  £200,000.  Acting  on  the  advice  of  Mr.  A.  Water- 
house,  R..V.,  the  committee  awarded  the  first  prize,  of  £500, 
to  the  plans  anbmitled  by  11.  V.  Lanchester,  J.  S.  Stuart  and 
K.  A.  Richards,  Bedford-row,  London;  the  second  prize,  of 
£300,  to  J.  S.  Gibson  aud  S.  B.  Russell,  Gray's  lun-road  ;  and 
the  third  jnizc,  of  £200,  to  Alfred  Cox  and  A.  11.  Cooksley, 
Adam-street,  Adelphi.  Fiftvsix  sets  were  submitted.  The 
site  will  cost  £1(10,000. 


Decimbeb  17,1897.] 


AND  COUNTY  ENGINEEIi. 


691 


Society  of  Engineers. 

WATER    POLLUTION    AND    ITS    REMEDY.-II. 


Last  weak  we  gave,  practically  In  full,  (lie  paper  read  on 
liionday  week  before  the  Society  of  engineers,  by  Mr.  Reginald 
B.  Middlaton,  m.i.c.e.,  entitled  "  Tlie  Pollution  of  Water  Supply 
and  its  Correction."  We  now  append  Bome  notes  of  the  in- 
teresting discussion  the  paper  elicited. 

DISCUS.SIO^f. 

When  tlia  paper  had  been  read,  it  was  unanimously  agi'eed, 
on  the  motion  of  the  chairman,  to  accord  a  hearty  voto  of 
thanks  tu  Mr.  Middletun  for  his  interesting  contribution. 

Mr.  WiiiTT.iKEK,  in  opening  the  discussion,  said  that  he 
generally  agreed  with  the  author.  He  had,  however,  to  point 
out  that  the  statistics  with  regard  to  Maidstone  were  not,  at 
the  present  time,  correct ;  the  figures  were  much  higher. 
Lynn,  he  thought,  had  been  warned  for  many  years  and  had 
had  good  time  to  provide  a  proper  supply  of  water.  But  the 
large  majority  of  the  inhabitants  had  prevented  tin;  improve- 
ment being  carried  out,  being  quite  inilill'erent  as  tu  the 
future.  The  minority,  who  knew  what  was  reiiuired,  were 
powerless.  In  his  opinion  the  London  companies  should 
possess  gieater  powers  than  at  present,  and  so  be  able  to  pro- 
tect their  sources  of  supply  more  effectually.  Maidstone  had 
showed  the  danger  of  allowing  people  to  go  where  they 
pleased  on  a  watershed,  and  steps  shonld  be  taken  to  prevent 
the  practice. 

Mr.  Fowler  considered  the  paper  to  be  of  an  exceedingly 
interesting  character  and  very  carefully  prepared.  He  agreed 
that  the  sources  of  water  supplies  should  be  more  thoroughly 
supervised,  and  suggested  that  officers  of  health  should  be 
empowered  to  undertake  the  duties.  People  should  on  no 
account  be  allowed  on  watersheds. 

Dr.  Thrksh  said  he  thought  that  the  subject  under  discus- 
sion was  one  of  great  importance  to  the  community.  In  his 
opinion,  if  deej)  well  water  was  obtainable,  it  was  the  duty  of 
the  purveyors  to  supply  it,  as  it  was  not  so  liable  to  pollution, 
and  therefore  seldom  unfit  for  use.  Water  sujjplies  should 
always  be  under  proper  control,  and  when  councils  were  more 
alive  to  their  responsibilities  they  would  exercise  tlio  powers 
they  possessed  to  prevent  all  possible  contamination. 

Mr.  Percy  (iKiFFiTii  mentioned  that  there  was  a  point  on 
which  he  would  like  to  call  attention,  but  he  was  otherwise 
disposed  to  support  the  author  very  strongly.  He  condemned 
the  latter's  statement  in  regard  to  deep  well  supply  and  did 
not  from  the  first  think  that  any  engineer  would  agree  with 
him.  The  paper,  of  course,  referred  principally  to  the  pollu- 
tion of  surface  water.  He  thought,  however,  that  deep  well 
water  was  infinitely  better  to  deal  with  than  subsoil  and  sur- 
face water.  The  suggestions  as  to  the  protection  of  supplies 
were  most  excellent. 

Dr.  Riheal  also  agreed  with  what  was  contained  in  the 
paper,  with  the  exception  of  the  matter  relating  to  deep  wells. 

Mr.  E.  J.  SiLCOCK,  borough  surveyor  of  King's  Lynn,  after 
stating  that  the  epidemic  of  typhoid  was  practically  over, 
briefly  described  the  situation  of  the  town,  and  save  the  size 
of  the  river  Gay  wood,  from  which  the  water  supply  is  obtained. 
One  of  the  sources  of  the  river,  he  said,  was  under  a  farm- 
yard, while  the  other  two  were  each  liable  to  pollution.  Practi- 
cally the  whole  of  the  sewage  of  the  town  flowed  into  the 
river.  An  outbreak  occurred  four  or  five  years  ago,  when 
ho  was  instructed  to  draw  up  a  report  for  the  purposes  of  in- 
vestigation. Speaking  of  the  voting  of  inhabitants  to  decide 
whether  or  not  a  scheme  of  any  kind  shonld  be  carried  out, 
he  said  that  that  was  one  of  the  weak  spots  in  the  municipal 
administration  of  the  country  ;  it  was  ([uite  a  mistake  to  ex- 
pect them  to  know  what  was  right  in  the  matter,  for  they 
were  not  supposed  to  know.  As  a  corporation  official  he 
thought  that  all  waterworks,  gasworks,  tramways,  &c.,  should 
be  in  the  hands  of  the  town. 

Colonel  Jones  and  Dr.  Sims  Woodhkab  also  spoke,  after 
which 

Mr.  Minm.ETON,  in  replying,  admitted  that  in  the  portion 
of  his  paper  dealing  with  deep  well  water  perhaps  his  state- 
ments were  not  quite  clear  enough.  Ilia  intention  was  to 
draw  a  comparison  between  the  waters — i.e.,  between  deep 
well  water  and  river  water.  He  thanked  them  for  tho  kind 
manner  in  which  they  had  received  his  paper  and  for  all  they 
had  said  in  regard  to  it. 


MELTHAM  SEWERAGE  AND  SEWAGE  DISPOSAL 

LOCAL  OOVLRXMKKT  BOARD  INQUIRV. 

THE    CiCKSTION    OF    TRADE    EFEI.UENT8. 

Mr.  H.  P.  Bonlnois,  .M.i.t  i:.,  engineering  inspector  ot  tho 
Local  Government  Board,  held  an  inquiry,  on  Wednesday  week, 
with  respect  to  an  application  of  the  ileltham  Urban  Dis- 
trict Council  for  sanction  to  borrow  i,'16,(.KlO  for  the  purposes 
of  sewerage  and  sewage  disposal.  Dr.  Wilson  attended  on 
behalf  of  the  West  Riding  Kivors  Board,  while  several  other 
gentlemen  were  present  as  representatives  of  local  mill- 
owners  and  manufacturers,  all  ot  whom  are  closely  intorested 
in  tho  subject  of  sewage  treatment  in  so  far  as  trade  eflhionts 
are  concerned. 


Mr.  F.  A.  Heed,  on  belialf  of  the  coancil,  Stated  that  tha 
area  of  the  council's  district  was  5,los  acres,  of  which  about 
4,672  acres  gravitated  towartis  the  proposed  outfall  works. 
There  would  be  unprovided  with  cewers  an  area  of  43C  acres, 
which  it  was  impossible  to  drain  through  the  scheme,  lu 
this  quarter  there  were  very  few  hoases — twenty-nine  in 
number — and  no  special  treatment  of  sewage  was  necessary. 
The  present  population  of  the  portion  intended  to  be  pro- 
vided with  sewers  was  5,loS.  The  increase  in  the  |>opulation 
during  tho  twenty  years  ended  1891  was  12  V  per  cent.,  and 
the  probable  increase  for  tho  next  thirty  years  wnuld  bo 
about  25  per  cent.,  making  a  population  of  G,-150.  The  gas 
and  waterworks  were  both  paying  their  way.  Replying  to 
the  representative  of  a  large  manufacturing  firm,  ilr.  F.  A. 
Reed  said  that,  in  regard  to  trade  refuse,  the  sewers  were 
capable  of  taking  manufacturers'  efllnents,  and  also  that,  in 
his  opinion,  the  works  were  capable  and  the  sewers  of  snfli- 
cient  size.  At  present  the  council  did  not  propose  to  take 
manufacturers'  effluents,  as  there  are  various  (liflicnlties  in 
the  wa\'.  If  these  difficulties  could  be  surnKuintetl,  the 
council  would  be  glad  to  consider  any  proposal  from  tho 
manufacturers  with  a  view  to  doing  so.  One  principal  diffi- 
culty at  present  was  the  dealing  with  riparian  owners.  Tho 
water  which  comes  from  Blackmoorfoot  was  compensation 
water,  and  as  the  manufacturers  take  tho  water  from  the 
stream  (Meltham  dike),  there  would  bo  pr.actically  no  water 
for  riparian  owners  lower  down  the  stream  if  the  council 
took  the  trade  effluents.  The  council  would  render  tliem- 
selves  liable  to  an  action  in  the  event  of  water  being  extracted 
from  the  stream  by  ono  manufacturer  to  the  detriment  of 
another,  and  did  not  see  their  way,  therefore,  to  undertake 
the  experiment.  If  the  rip.arian  owners  liked  to  give  an 
indemnity,  the  council  would  be  prepared  to  reconsider  the 
matter.  Whether  the  latter  would  take  the  eflSuents  of  the 
manufacturers  in  cases  where  there  could  be  no  such  riparian 
lights  raised,  assuming  that  they  were  liable,  w.as  a  matter 
which  must  be  brought  before  them.  They  would,  no  doubt, 
consider  it. 

Mr.  J.  B.  Abbey,  engineer,  Huddersfield,  who  had  prepared 
the  scheme  for  the  council,  submitted  plans,  sections  and 
tracings  relating  thereto.  He  also  stated  that  the  scheme 
was  designed  with  a  view  to  treating  tho  trade  effluents  in 
addition  to  the  domestic  sewage  of  tho  area  proposed  to  be 
embraced.  If  no  trade  effluents  had  to  be  dealt  with,  the 
cost  of  the  scheme  would  be  reduced  by  £1,750.  Tho  clas.'J 
of  trade  eftluents  treated  would  be  dye  and  bleach  waters, 
piece  scourings,  and  some  little  wool  sconrings.  The  total 
amount  of  trade  efiluents  was  estimated  at  265,000  gallons 
per  day.  The  dry  weather  flow  of  domestic  sewage  at  10 
gallons  per  head  would  be  0-1,500  gallons  per  day,  making  a 
total  dry  weather  flow  of  329,500  gallons.  He  had  allowed 
for  a  total  maximum  flow  at  the  purification  works  of  965,500 
gallons  per  day.  There  would  be  eight  settling  tanks  at  tho 
outfall  works,  each  of  a  capacity  of  10,000  gallons.  There 
would  be  filtration  accommodation  of  -442  square  yards  in 
area,  to  treat  at  the  rate  of  1,.'>00  gallons  per  square  yard  per 
day,  or  a  total  of  66.3,000  gallons,  leaving  302,000  gallons  of 
storm  water,  which  it  was  prooosed  to  run  direct  on  the  land 
from  the  settling  tanks  for  land  filtration  only.  The  scheme 
was  on  a  partially  separate  system,  as  the  storm  water  would 
be  dealt  with  by  the  existing  sewers.  He  then  explained  to 
the  inspector  the  method  of  purification  proposed  to  bo 
adopted,  and  described  the  direction  and  construction  of  the 
sewers.  The  latter  will  consist  of  a  main  sewer  from  the 
outfall  works,  up  tho  Meltham  Valley,  to  a  point  near  Owler 
Bars  Mill.  This  sewer,  by  means  of  short  connections,  will 
intercept  the  various  outfalls  at  present  discharging  the  sew- 
age into  the  stream.  An  intercepting  sewer  will  also  bo  laid 
along  the  Meltham  Mills  Valley,  to  intercept  the  sewage  at 
present  discharged  into  Thick  Hollins  dike.  Tho  existing 
sewers  which  drain  the  district  will  bo  extended  to  the  out- 
lying portions.  Helme  ami  (ireave  will  also  be  brought  into 
the  system.  Tho  sewers  will  vary  in  diameter  from  9  in.  to 
21  in.  Mr.  Abbey  explained  that  the  reason  why  the  treat- 
ing of  trade  effluents  incurred  extra  expense  to  the  amount 
ot  £1,750  was  that  more  tank  and  filtration  accommodation 
had  to  bo  provided.  If  trado  eftlnonts  were  not  treated,  it 
was  not  projmsed  to  niter  tho  size  of  tho  sewers;  but  tho 
council  could  reduce  the  size  and  capacity  of  the  outfall 
works.  In  reply  to  tho  inspector,  Mr.  .\bbey  said  he  did  not 
knrfw  how  it  wiis  that  the  district,  council  did  not  at  present 
intend  to  deal  with  trado  efllnents.  Qnestione<l  by  Dr.  Wilson, 
he  further  said  that  the  whole  of  the  lionses  in  the  area  pro- 
posed to  be  dealt  with  would  be  drained  in  this  scheme.  Ho 
had  got  the  quantity  of  trade  effluents  through  information 
from  the  occupiers  of  the  mills.  Thero  was  only  tho  storm 
overflow  in  thescheino,  and  that  was  near  the  railway  stntion. 
The  area  of  the  land  pi-ociired  would  allow  of  additional  filters 
if  nec('9H.sary. 

Replving  to  a  qnory  of  the  infli>cctor  regarding  the  nmnu- 
facturers'  anxiety  to  dis|>ose  of  their  effluents  by  means  of 
tho  sewers, a  reproaonlnlivo  of  one  of  the  lirma  remarked  that 
it  was  practically  oominon   kuowlodgo   that   manufaotnreri 


BQ2 


THE    SURVEYOR  AND  MtTNIClPAL 


[DfiCEjfBfih  1?,  1897. 


would  some  day  be  asked  to  purify  tlieir  effluents.  It  was 
liere  pointed  ont  that  under  the  Rivers  Pollution  and  West 
ludmg  IliversActa  manufactn.ers  rendered  themselves  liable 
to  prosecation  for  fouling  streams.  The  representative  far- 
ther observed  that  the  manufaeturers  did  not  want  to  oppose 
the  application,  but  to  put  ou  record  the  various  matters  men- 
tioned affecting  the  question  of  dealing  with  trade  effluents 
A  vote  of  thanks  to  the  inspector  concluded  the  proceedings. 


BEKHiLL  URBAN  DISTRICT  COUNCIL 

A  SEWERAGE  AND  SEWAUE  DISPOSAL   SC?IEiME. 

Mr.  George  Ball,  surveyor  to  the  Bexhill  Urban  District 
(  ouncil,  recently  submitted  a  reoort  embodving  a  scheme  for 
the  mam  drainage  of  Little  Common.  The  following  is  the 
substance  of  the  report :  — 

The  rateable  value  of  the  houses  and  land  within  the  Little 
Uommon  district  was  in  the  year  1877  £2  981  in  1.S97 
±.0,101,  showing  an  increase  of  £2,120  during  'ilie  past 
twenty  years  As  m.ny  of  the  properties  are  in  outlvin- 
and  scatered  pars  of  the  district,  it  will  be  readily' ad- 
mit  ed  that  no  sewerage  scheme  could  be  so  designed  as  to 
deal  with  every  house  and  farm  nn  this  area.  The  rateable 
value  of  the  houses  and  lands  that  can  be  adapted  to  the 
,Tq-^xT«,?''"""^  .«««  "'  1«"  about  £I,l(i8.;  in  the  year 
189,  £l,81o,  or  an  increase  of  £647  during  the  past  twenty 
years.  Taking  the  total  number  of  hou.ses  that  can  be 
adapted  to  the  scheme  at  (appro.>:imitely)  about  11.3  (Little 
Common  village,  say,  ei...hty  two),  and  allowing  as  a  maxi- 
mum at  the  rate  of  tive  and  a  half  poisons  to  each  house,  a 
population  of,  say,  b2>  persons  is  anived  at. 

.SEWKRAGE. 

Ar^Vii"/  °^'"  "f.g'-^^fJand  taking  levels  and  observations 
Mi.  Ball  found  that  it  was  quite  pr.icticable  to  obtain  a  Gravita- 
tion scheme,  thus  dispensing  with  any  mechanical  niSana  of 
lilting  the  sewage  from  a  lower  to  a  higher  level.  The  levels 
of  the  lowest  point  to  be  sewered  is  at  Sheep  Wash  bridge  in 
Pear  Tree-road,  being  .34 ft.  above  ordnance  datum.  The 
level  of  Cooden  Sea-road  at  its  lowest  point  is  near  the 
railway  bridge   be,  ng   ]  lo  ft.  above  ordnance  datum.     This 

4ft_.  below  the  ro.ad   at  this  point  would  leave  a  nett  fall  of 

lo-ott,   or  erpnvalent   to  a  gradient  of  I  in  429,  which  will 

give  a  self-clcansing  velocity  for  the  sewers;   therefore  his 

proposals  are  briefly  as  follows  :  (1)  To  lay  a  sewer  in  Pear 

Tree  road   commencing  near  the  junction  of  Green-lune,  at  a 

gnidien    of  1  in  4,,0       At   this  point  the  manhole  would  be 

^d  n.   deep,  the  tributary  sewers  coming  from    the   l.ioher 

leve  s  having  vertical  iron  pipes  outside  the  manholes  tocon- 

vey  the  sewage  to  the  invert  at  the  lower  levels      (•>)   To  lav 

a  sewer  round  Cooden-hill,  ,,ast   the  dog  kennel.=,  to  its  jnnc^ 

tionw.th  the  manhole  in   Cooden   or  Sea  roa  1.      This  sewer 

would  pass  along  the   Occupation-ro.ad  and  throngh'private 

lands,  and  would  inlercept  the   whole  of  the  sewage  LXl 

in  from  Bainhoin-road     Pear   Tree-road,   Back-lane.  Chn  ch^ 

H,    ,  Cooden  Se.-road  (north  part  to  the  top  of  the  hill)    and 

Col  ington-lnne.      The    sewer  in    Co,  den   Sea-road    on    the 

south  side  of    he  hill,  would   gravitate  to  ,he  manho'e  before 

referred  to      (S)   To  continue  the  sewer  under  ,he  railway  to 

an  in^rceptmg  tank  ho-eafter  referred  to.      From  this  point 

the  effluent  would  be  conveyed  ont  to  low-water  mark     ^ 

The  sewers  would   be  laid   in  straight   lines  and   i-egular 
gradients.     ;^  ent,  at  ng  pipes  or  shafts  would  be  prov  dfd  at 
lie  dead  ends  and  high  levels  of  the  district,  with  close  man 
hole  covers  in  all  the   public  highways.      Manholes  oaces 
chambers  would  be  provided  at  not  more  tlian  JOO  yards  anart 
E..cessively  steep   gradients  would    bo   avuMed    by  proWdi,^ 
drops    or    tumbling    bays    where    necessary,    as    vei  y    s  e  S 
gradients  111  earthenware  pipe    sewers  tend   to  destroy  U,e 
inverts.     Autoniat.c   flush   lauks  would   be  provided  an^d  a 
rangements  made  for  flushing  of  the   manholes  as  require,  ■ 
but  as  all  tie  sewers  will  have  self-cleansing  veloci^ieTl  t    e 
flushing  will  be  required.  '         '' 

.SKW.\GE    DLsPO.lAL. 

Proccf  ding  to  deal  with  the  question  of  disposal  the  snr 
yeyer  poii, U  on  that  the  outfall  would  be  into  the  s;a  at  low- 
water  mark  The  question  of  ti.o  disposal  of  the  crude  ev- 
age  by  di,,charsing  it  into  the  sea  has,  he  .ay.»,  given  hm 
smic  anxiety  because  he  is  doubtful  as  to  wlietlcn-  it  mlT 
not  at  some  future  period,  « hen  ihe  di.strict  hecnine  more 
Inn       upon,  deposit  sewage  ou  the  foieshoro  at  Bevh  11  e 

lurther  says :—  ^-MMii.     jie 

■'  In  diecharging  crude  sewage  im,,  the  sea  so  as  not  to  be 
a  luifance  the  sewage  must  be  ilelivered  at  a  point  not 
o.ly  below  low  wafer,  but  where  tliore  is  a  well-  isce rt.  innd 
c.rrent  which  would  c.riy  it  pe,  mauently  sea«-a,l  ?) 

omfall   there    should    be'a    c!in,inuous   mo~'„ t  sell     d 
during  the  twenty-four  hours,  iuMcad  of  an  oscillating    ,t,n 

0  and  Iro  resulting  in  a  return  „f  the  sewage   ami  its  dep     i 

on  along  the  shore   not   only  at  the  outfall  and  its  in  mod  . 

te  neighbourliood,  but  also  at   distant  places  to  whlc     the 
tide  carries.       f  it  is  not   carri.d   ro  sea   quickly  part  of    I  e 

u.pended  solids  are  depusito.l  on  the  coas[  where         there  is 
still  water  and  m.  tidal  current." 

,h!!.I=^''r'.l""  """^^  "'qi'irics,  and  also  examined  .\dmiraliy 
charts  of  the  coast,  and  has  come  to  tlie  conclusion  that  a 


point  of  discharge  complying  with  these  conditions  is  doubt, 
tul,  as  there  do  not  appear  (as  far  as  he  has  been  able  to 
ascertain)  to  be  any  inshore  currents  on  this  part  of  the  coast. 
It  IS  therefore  propcsed  to  treat  the  sewage  so  as  to  deprive  it 
of  its  capacity  tor  mischief  or  power  to  create  a  nuisance,  the 
effluent  only  being  conveyed  into  the  sea.  The  method  of 
Date„t"°Tr',  J"  'he  '■Universal  ■■  system  under  the  Ives 
patent.  The  tank  would  be  placed  under  the  roadway  The 
surveyor  IS  informed  by  the  patentee  that  works  have  been 
constructed  in  a  similar  ,,osition  at  Tamworth,and  have  been 

tJtTnn'l  >T"'''T  .f«'- ^"^""t  tive  years,  with  great  satis- 
fact  on  to  the  authority  and  without  having  caused  the 
slightest  nuisance  to  anyone. 

The  amount  of  sludge  to  be  dealt  with  would  be  about 
I.  tons,  or  siy  two  loads  weekly,  and  the  full  time  occupied 
n  re.noving  it  (which  might  be  .lone  early  in  the  day  or  at 
light  time  would  not  be  more  than  one  and  a  half  to  two 
hours  weekly.  It  ,s  of  great  manurial  value,  and  is  readily 
disposed  of  to  gardeners  and  farmers.  The  cost  of  the  chemi- 
cals  and  labour  would  be  about  £17  per  annum. 

laking  the  present  population  at  622  persons,  and  allowing 

Iln  T  'f'"^"'"  '"^  "'"  '■'''"  "f  iwenty-two  persons  per 
annum  for  twenty  years,  equals  440  plus  G22;  total,  1062 
persons.  Then  1,062  persons  multiplied  by  20  gallons  'per 
head  IS  equal  to  21,210  gallons.  Half  thi^  quantity  would 
Hon  off  in  six  hours,  that  ,s  10,(i2J  gallons.  Add  for  rainfall 
.  in.  in  twenty-four  hours,  and    half  tliis  quantity  to  find  its 

2?fi4  °  1,  ''"T."'  ''?•■  "'"^  S''"™^'  '"*''•  '"  ^i^  hours 
21 ,6.0  gallons  or  60  gallons  a  minute,  as  a  ma.ximum,  should 
be  calculated  upon.  A  12-in.  pipe  sewer  laid  at  a  gradient  of 
1  in  300  will  give  a  velocity  of  3  ft.  per  second,  which  is  a 
self-c  eansing  velocity,  and  will  discharge  420  gallons  per 
minute,  running  only  half  full,  which  is  equal  to  seven  times 
the  volume  provided  for.  It  is  estimated  that  the  tank  will 
be  capable  of  tleal.ng  with  2.5,000  gallons  daily,  or  over  3  000 
gallons  more  than  the  maximum  flow  for  the  'next  fifteen  or 
twenty  years. 

COST. 

under  ■l"""'"''-"''''  ''^"'""'^^  '^e  initial  cost  of  the  scheme  as 

Gravitation  sewers,  manholes,  ventilators  and  flash- 

ing  tanks,  say £2  80(1 

Patent  precipitating  tank  complete    ..'.         em 

Manhole  and  effluent   pipe  to  low  water  and  storm 

overflow  ...  ir^ 

•  ••  ...  150 

Total        ,,.  jPo  ecrt 

easlti'  'l"'7°'  '"','"'^'  ?"y  compensation  fo,' surface  damages, 
easements,  law  and  engineering  charges.  The  instalment  of 
of     wen  """•''^^'^'   ^  P«'-  cent,  per  annum  for  a  period 

of   twenty  years  would  amouut  to  £244  Is.  3d,  per  annum 
equal  to  arateof  ]|d>in  the£l.  ^       aunum, 


CARDIFF  WATER  SUPPLY. 

THE  NEW  RESERVOIR. 

It  IS  stated  that  all  the  plans  for  the  new  high-level  service 

reservou.    or  Cardiff  arc   now  completed.     The   coip;!  ion 

ave   nirehasede  acres  of  land   on  the  top  of  Penylan   Hin 

Only  half  of  thi.s  will  be  utilised  f«r  the  new  reservoir  the 

wUcl'i'w";;  f '""'  """''*  '■'"■  ''"*"^^  «^»-K"-ies.  The  reseil-oir! 
Which  Hdl  bean  open  one,  ,s  to  be   315ft.  long  by  130ft  in 

3000000";  l/'"-  "'■'^^.P"''  ""^  ""•  ^-"  -  capacity  0 
^n,n^;H,f  1';,"''  "■'  '""''  ""^  "■■^'"'^"y  ^'f  J'hnbina.  The 
g  on.  I  ,11  which  the  new  reservoir  is  to  be  made  borders  on 

o  orOOoTt  !,r"""'"\^''7'''^",  '-'''''"'  ""'»  Cardiff,  and  is 
o\ei  200  ft.  above  sea  level.  The  ground  cost  £5,000,  and  the 
contract  for  the  construction  of  the  reservoir  is  £9  419  The 
PI  1  fim  '  "'■''""'^■^  °f  the  land,  will  be  between  £10.000  and 
±.11,000.  Ihe  new  reservoir  will  be  used  maiuly  for  storage 
purposes  though,  of  course,  sufficient  will  he  ifscd  t.    aHo^w 

hJ.  ZflT""   ""'^  ""■""^''    ''■     '^''«  circumstances  that 

itst       A        corporation  to  construct  the  new  reservoir  are 

these       A  consKlerable  p.n-tion   of  the   town  and  district - 

namely   Lla.idaff   Whitchurch,  Tongwynlais,  Radyr,  Morgans- 

ho  hor  r'h  '"•  ^'-  •■'f  "'«••"">  ^  P"^'i™  "f  Pcnvian  within 
ho  bo.ough-can  only  l,c  supplied  by  the  high-level  service. 

ironi  the  latl  Fawr  reservoir  these  districts  are  at  present 
solely  dependent  on  Rhubina.  which  only  holds  500,000  -allone 
or  merely  a  ten  days'  supply  for  these  districts.  In  tlie  event 
ot  any  sto|,pago  in  the  Taff  Fawr  mains  these  districts  wouhi 
be  in  danger  of  water  famine,  and  by  the  construction  of  a 
new  reservoir  such  emergency  would  be  obviatcl.  The  water 
1.1  I  enylan  reservoirs  will  H„w  through  Rhubina.  A  feature 
ol  the  now  reservoir  will  be  the  erection  of  an  elegant  castel- 
latedw-ater  tower  of  50ft.  in  height,  which  will'  be  a  very 
prominent  object  for  miles  around.  This  water  tower  wiil 
have  a  reservoir  at  its  snmmit  sullicient  for  the  supply  of 
the  large  houses  in  the  immediate  vicinity  of  the  new'  resor- 
voir,  llio  undertaking  is  under  the  personal  supervision  of 
Mr.  Priestley-. 


Change  Of  Address.-The  Autocopyist  Comimnv,  of  72 
Londoii.wall,  Lcmlon,  E.C.,  inform  us  that  they  are  ren.oving 
their  business  to  64  (Jucen  Victoria-street,  London,  EC 
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Gombined  Drainage. 

CONFERENCE  OF  METROPOLITAN  LOCAL  AUTHORITIES. 


The  fifili  meeting  of  llie  conferonco  of  representatives  of 
the  Metropolitiin  Vestrioa  ;aiil  District  BoftrclH,  coiivcneil  liy 
the  Holborn  District  Board  of  Worka  was  held  last  week. 
Theie  was  a  lurno  Katlieriiii,'  of  delo^'ates,  incliuiinf;  mem- 
bers of  local  authorities,  clerks,  medical  officera  of  health 
aud  surveyors.  As  many  of  the  delegates  were  newly-ap- 
pointed and  had  nut  attended  previous  meetings,  the  ener- 
getic lion,  secretary  to  the  coiiforenco,  Mr.  Matthew  11.  Hale, 
clerk  to  the  Holborn  Districi  Board  of  Works,  had  |jre|Kirod 
a  memorandum  givijig  a  clear  aud  admirable  account  of  the 
proceedings  since  the  eunfeience  was  first  convened  by  his 
authority  early  in  1894.  Those  who  wi.sh  to  have  an  accurate 
conception  of  the  recent  liibtory  of  this  troublesome  question 
should  obtain  a  copy  of  the  memorandum,  which  also  contains 
a  copy  of  the  abortive  Bill  of  last  year.  Last  week's  meeting 
was  called  for  the  purpose  of  considering  whether  further 
action  should  be  taken  under  tho  circumstances,  aud,  if  so, 
what  action. 

Mr.  T.J.  Perry,  Camborwell  Vestry,  having  been  appointed 
chairman  of  the  meeting,  and  other  preliminaries  having  been 
settled,  letters  were  read  from  thirty-four  vestries  and  dis- 
trict boards  appointing  delegates ;  from  St.  Giles's  District 
Board  declining  to  take  i>art  in  the  conference  j  from  St. 
Martin's  Vestry  expressing  an  opinion  that  the  conference 
was  unnecessary;  from  tho  Vestry  of  St.  Marylebono  suggest- 
ing that  the  whole  question  of  the  law  uf  diMinage  should  be 
considered  at  the  conference;  from  tho  delegates  of  the 
Shorediteli  Vestry  slating  that  they  would  propose  a  new 
form  of  Bill  to  be  promoted ;  from  the  delegates  of  Islington 
Vestry  stating  lliat  a  new  clause  would  bo  submitted  to  the 
meeting,  to  bo  added  to  the  Bill ;  and  from  Mr.  Hills,  one  of 
the  delegates  from  Wandsworth,  on  the  same  subject. 

On  the  motion  of  Mr.  JtT.si-.M,  Mile  End,  seconded  by  Mr. 
Whiiee,  Hackney,  it  was  resolved — "That  in  the  opinion  of 
this  conference  it  is  advisable  that  a  Bill  be  again  presented 
to  Parliament  on  the  subject  referred  to  at  the  previous 
meetings." 

Mr.  Dewey,  Islington,  moved,  and  Mr.  Taskkr,  St.  Lake's, 
seconded — "  That  the  Bill  bo  in  the  form  of  that  introduced 
by  the  Loi'don  County  Council,  1896,  with  the  following 
clause  added  :  '  It  shall  bo  lawful,  nevertheless,  for  the  Lon- 
don County  Council,  at  .any  time  hereafter,  to  approve  as  a 
sewer  any  drain  for  draining  a  group  or  block  of  houses  where, 
in  tho  opinion  of  the  local  authority  of  the  district,  it  will  be 
for  the  public  advantage  that  such  drains  shall  be  cleansed, 
repaired  and  maintained  at  the  expense  of  tho  ratepayers, 
and  thenceforth  eiich  sewer  shall  be  so  cleansed,  repaired  and 
maintained.' " 

Mr.  Robertson,  Shorediteli,  moved,  and  Mr.  Alexander, 
Shorediteli,  seconded,  the  following  amendment,  which  ■was 
lost  after  considerable  debate:  "That  this  conference  having 
regard  to  the  objections  raised  to  tho  draft  liill  prejiared  by 
the  London  County  Council,  aud  the  further  complications 
likely  to  ensue  therefrom,  is  of  opinion  that  it  is  desirable  to 
clear  the  way  for  a  simple  settlement  of  tho  distinction  be- 
tween drains  and  sewers  by  rrpealing  the  existing  definitions 
of  the  words  'drain'  and  '  sewers'  as  contained  in  the  Metro- 
polis Local  Management  Acts,  and  by  enacting  that  the  word 
'  drain  '  shall  mean  all  pi]>es  or  other  conduits  for  drainage 
constructed,  on  private  premises,  by  persons  other  than  the 
local  authority  or  the  Londun  County  Council,  or  its  prede- 
cessors, including  the  connection  between  such  pipe  or  other 
conduits  and  a  sewer,  and  that  tho  word  'sewer'  shall  mean 
all  other  conduits,  and  that  the  draft  Bill  accompanying  this 
resolution  for  effecting  such  alteration  bo  submitted  to  the 
London  County  Council  fur  introduction  to  Parliament  in  the 
ensuing  session,  and  that  all  metropolitan  members  be  urged 
to  support  the  same." 

Tho  following  amendment,  moved  by  Mr.  Snell,  Maryle- 
bone,  and  seconded  by  Mr.  Marokrison,  Marylebone,  was 
ruled  out  of  order,  the  conference  having  boon  called  on  tho 
question  of  combined  drainage  only  :  "  That  the  jiroposed 
Bill  should  de.il  with  the  wliolo  question  of  sowers  and  drains 
in  the  metropolis." 

Mr.  Pritcharo,  llampstoad,  moved,  and  Mr.  Guekmiill, 
Uampstead,  seconded,  tho  following  amendment,  which  was 
lost:  "  That  tho  Bill  shoulil  proviile  that  the  local  authority 
may  declare  that  any  combined  drain  constructed  before  1850 
bo  a  drain,  and  that  in  such  case  the  owner  should  have  a 
right  of  appeal  from  tho  local  outhority  to  a  court  of  sum- 
mary jurisdiction." 

Mr.  \V.  CiiAsiHERs  Leete,  Kensington,  suggested  that  tho 
form  of  the  proposed  Bill  bo  referred  to  a  committee,  and 
urged  the  delegates  from  Marylebone  to  fall  into  line  with 
the  other  local  authorities. 

Dr.  WvNTER  Bt-VTilK  stated  that  the  delegates  were  bound 
by  tho  instructions  of  their  vestry,  and  th:it  unless  the  coii- 
forenco was  preiiared  to  accept  tho  suggestion  that  the  whole 
subject  of  drainage  should  be  dealt  with  the  delegates  from 
Jlarylobono  wS^'O  not  prepared  to  take  further  action. 

Mr.  Hills,  W'oiulsworth,  thereupon  moved  ;  "That  the  Bill 


introduced  by  tlio  London  Coanty  Coanoil  in  189(5,  with  the 
clause  suggested  by  Mr.  Dewey,  the  suggestions  contained  in 
the  letter  of  Mr.  Hills,  and  any  other  suggestions  which  tho 
delegates  may  forward  to  the  hon.  secretary,  be  referred  to  a 
committee,  consisting  of  the  delegates  appointed  at  tho  meet- 
ing of  October  30,  1895,  with  others  to  bo  named  at  this 
meeting,  to  settle  a  draft  of  a  Bill  to  be  laid  before  this 
conference." 

This  motion  was  duly  seconded  and  adopted.  The  com- 
mittee is  as  follows:  Mr.  \V.  F.  Dewey,  clerk,  Islington 
Vestry;  Mr.  H.  G.  Hills,  clerk,  Wandsworth  District  Board; 
Mr.  W.  Chambers  Leete,  clerk,  Kensington  Vestry;  Mr.  G. 
\V.  Preston,  clerk,  St.  Luke's  Vestry;  Dr.  S.  White,  Stoke 
Newington;  Mr.  T.  H.  Gibson,  Wandsworth  ;  Mr.  J.  A.  Dawes, 
Ncwington  ;  Dr.  Mansfield  Uobinson,  clerk,  Shoreditch  Vestry ; 
Mr.  Lovcgrove,  surveyor.  Hackney  Vestry ;  and  Dr.  SykeR, 
medical  otKcer  of  health,  St.  Pancnis  Vestry.  Tho  last 
three  are  tho  new  members  of  tho  comniilte©. 

The  conference  decided  to  adjourn  to  a  date  to  be  fixed 
by  the  hon.  secretary  as  early  as  possible  in  order  to  receive 
the  report  of  the  committee,  and  the  meeting  closed  with 
a  vote  of  thanks  to  the  chairman. 


THE  SANITARY  INSTITUTE. 


LONDON   K.KAMINATIOXS. 

PRACTICAL   SANITARY   SCIENCE. 

At  an  examination  in  practical  sanitary  science,  held  at  tho 
Institute,  Margaret-street,  London,  W.,  on  the  3rd  and  Ith 
instant,  of  nine  candidates,  the  following  four  were  granted 
certificates:  Mr.  J.  Chadwiek,  Bletchley,  Berks;  ilr.  W.  A. 
Collins,  .55  Forest-drive,  West  Leytonstone ;  Mr.  1".  J.  O. 
Smith,  7  Old  Queen.street,  London,  S.W. ;  and  Mr.  T.  C. 
Way,  18  The  Circus,  Greenwich,  London,  S.E.  Tho  follow- 
ing were  tho  questions  set  for  answer  in  writing:  1,  What 
circumstances  influenco  tho  mean  annual  temperature  of  a 
country  ?  How  docs  the  variation  in  amount  of  aqneons 
vapour  in  the  air  affect  the  barometer  ■'  How  is  this  aqueous 
vapour  determined,  and  how  is  it  usually  expressed.  2,  De- 
scribe a  rain  gauge.  What  is  meant  by  the  expression  "  '75  in. 
of  rainfall "  ?  What  is  the  aver.age  proportion  of  percolation 
and  evaporation  on  chalk  and  gravel  soils  respectively  ;•' 
3,  What  are  the  respective  advantages,  disadvantages  and 
dangers  (if  tmy)  attendant  upon  the  use  for  warming  rooms 
of  :  (a)  Open  iires,  (!))  slow-combnstion  stoves,  (r)  closed  coko 
stoves,  and  (d)  gas  stoves.  How  may  such  disadvnnt.agea 
and  dangers  bo  best  overcome  or  minimised  ?  4,  \\  hat  is 
meant  by  "  hard  "  water  ?  What  are  its  physical  cluaracter- 
istics  ?  Describe  methods  of  reducing  the  hardness.  5,  Namo 
fonr  impervious  building  materials.  State  in  what  positions 
they  should  be  used,  and  why.  (i,  How  would  yon  make  a 
secure  foundation  for  a  wall,  two  bricks  thick,  50ft.  high  and 
30  ft.  long,  npon  chalk,  stiff  clay,  gravel  and  running  sand 
respectively  .^  Draw  tho  section  of  each  wall  and  foundation 
to  i^-in.  scale.  7,  Sketch  and  describe  in  detiil  the  way  to 
connect  a  water-closet  with  a  soil  pipe,  including  traps, 
ventilation,  anti-syphon  pipes,  &c.  8,  What  are  the  cluef  con- 
siderations in  laying  out  a  system  of  town  drainage:  (a)  For 
a  hilly  district,  aud  (b)  for  a  Hat  district 't 

INSPECTORS  or  KDISAKCES. 

On  the  same  days  an  examination  was  also  held  for  in- 
spectors of  nuisances.  Ninety  candidates  presented  them- 
selves, and  of  these  forty-sevcu  were  awarded  certificates. 
Tho  following  were  the  questions  set  for  answer  in  writing: 
1,  Permission  to  enter  premises  for  the  purpose  of  iiisjiectioii 
baa  been  refused.  What  provision  is  laid  down  in  the  statutes 
to  meet  such  a  caso  r'  2,  What  is  tho  difference  between  a 
factory  and  a  workshop  ?  What  responsibilities  have  sanitary 
authorities  and  their  oflieers  with  regaixl  to  ouch  ;-  3,  There  ia 
a  strong  suspicion  tliat  the  milk  supplied  by  a  certoin  town 
dairy  has  been  tho  cause  of  an  outbreak  of  typhoid  fever, 
mention  tho  steps  that  you  would  take  to  aseerluiu  if  tho 
milk  has  been  exposed  to  any  risk  of  coiilamiiiation  at  tho 
dairy  in  question,  i.  What  are  the  relative  advanuiges  and 
disadvantages  of  hot-air  and  steam  disinfection .-  5,  How 
many  cubic  foot  of  space  per  adult  ore  necessary  for — (<i)  a 
fever  hospital,  (b)  a  common  lodging.house.  and  (c)  an  ordi- 
nary sleeping  apartment  Y  Give  a  sketch  of  a  common  lodg- 
iug-'honso  dormitory,  30ft.  long  by  20ft.  wide,  showing  posi- 
tion of  beds,  diwrs,  windows,  fireplaces  :iiid  ventilators.  What 
height  should  this  room  be  :■'  t).  Describe  in  detail  how  a  cis- 
tern for  storing  water  in  a  dwolling-liouse  should  bo  am- 
Btructod  and  pollution  of  tho  water  prevented  ;  make  sketches 
to  show  the  position  of  the  cistern  and  of  the  various  pipei 
connoctod  with  it.  7,  What  are  ooniuion  causes  of  dauipnosi 
in  houses  i"  What  remeilial  nioasuros  shouhl  Iw  applied  in 
each  caso  i"  8,  Make  sketches  of  and  explain  tho  best  way  to 
joint  stonewaio  drains.  How  would  you  tost  both  newly- 
made  and  also  old  drains  ? 
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Some  Annual  MuniclpaS  Engineering  Records. 


bUCKINCHAM  :  CHELSEA  VESTRlT. 


The  annual  report  of  Mr.  R.  J.  Tliomas,  county  surveyor  of 
Bnckingliara,  for  the  year  euded  March  31,  1897,  states  that 
the  length  of  rural  main  roads  is  429  miles  7  furlongs  70 
yards,  and  the  expenditure  on  them  was  £23,152  2s.  lid., 
being  an  increase  over  the  previous  year  owing  to  extra 
labom-  in  cutting  through  snow  drifts  and  in  impi-oving  and 
extending  footpaths,  the  cost  per  mile  being  £53  17s.  7d.  In 
consequence  of  the  National  Telephone  Company's  line  of 
poles  having  been  taken  over  by  the  Postmaster-General, 
the  county  lose  the  sum  of  £56  93.  6d.  per  annum  in  way- 
leaves  previously  paid  by  the  company,  the  Postmaster- 
General  declining  to  acknowledge  any  liability  to  pay  for 
way-leaves.  The  matter,  it  appears,  was  referred  to  and 
tried  before  the  county  court  judge  as  arbitrator,  who  gave 
his  award  in  favour  of  the  Postmaster-General. 

It  is  found  necessai-y,  it  appears,  to  purcliase  granite  for  road 
metalling  ready  broken,  on  economic  grounds.  The  increased 
cost  if  broken  by  hand,  we  are  informed,  would  amount  to 
£1,000  per  annum.  The  contracts  for  haulage  of  granite  were 
let  for  Is.  per  ton  for  hauling  the  first  mile  (including  unload- 
ing trucks),  and  6d.  for  every  additional  mile.  Eight  dis- 
trict foremen  are  appointed,  each  having  charge  of  about 
50  miles  of  main  roads,  and  they  supervise  the  local  "length- 
men  "  and  casual  labourers  employed  under  them.  The 
council  maintain  three  10-ton  steam  rollers,  the  cost  of  which 
for  the  year  was  £619  23.  Id.,  which  includes  drivers  and 
attendants  and  hire  of  horses  and  men  for  watercarts,  in 
addition  to  fuel,  oil,  waste,  &c.,  for  the  thi-ee.  Hired  rollers 
were  also  employed,  the  work  done  by  one  roller  averaged  in 
rolling  in  41  ?r  tons  per  day,  consuming  3  cwt.  7  lb.  of  fuel  per 
day.  "  The  beneficial  eft'ect  of  rolling,"  the  surveyor  states, 
"continues  to  make  itself  more  and  more  manifest,  not  only 
in  the  greater  comfort  and  facility  for  travelling  provided, 
but  also  in  the  permanent  firmness  and  solidity  of  surface 
produced.  The  continued  reduction  in  the  quantities  of 
granite  and  flints  required  each  succeeding  year  is  also 
directly  attributable  to  the  reduced  proportion  of  stone 
crushed  during  consolidation  by  roller  when  compared  with 
the  attrition  by  thi-ee  or  four  months'  kicking  and  rolling 
about  under  vehicular  traffic  before  the  material  is  firmly 
bedded  and  consolidated  in  the  absence  of  rolling." 

The  surveyor  states  that,  with  regard  to  contributions 
towards  the  cost  of  new  paving  for  footpaths,  the  principle 
adopted  by  the  council  has  been  to  bear  one-half  of  the  actual 
cost  of  new  or  improved  paving  to  a  maximum  width  of  6  ft. 
where,  in  the  opinion  of  the  Highways  Committee,  such  woi-k 
was  absolutely  necessary  and  justifiable,  subject  to  the  resi- 
dents directly  affected  and  benefitted  providing  the  other 
moiety,  a  practice  which  we  are  informetl,  has  stood  the  test 
of  two  Local  Government  arbitrations  in  the  county.  In  non- 
urban  towns  a  payment  is  allowed  of  from  £10  to  £13  per 
mile  for  scraping  of  mud  or  detritus,  as  distinguished  from 
the  sweeping  and  general  cleansing  and  scavenging  of  main 
roads. 

For  the  maintenanca  of  roads  and  approaches  thereto  over 
the  bridges  of  the  Great  Western  Railway  Company  the  county 
receives  £35  per  annum ;  a  clear  gain  to  the  county,  it  is 
stated,  as  most  of  the  approaches  to  railway  bridges  in  the 
past  have  been  repaired  and  maintained  by  the  various 
parish  surveyors  at  the  expense  of  the  ratepayers,  in  ignor- 
ance of  the  fact  that  the  companies  are  liable — an  ignorance, 
we  have  had  occasion  to  notice,  shown  by  many  town  sur- 
veyors. 

Licence  fees  for  the  use  of  traction  engines,  for  other  than 
agricultural  purposes,  of  £3  per  engine  are  enforced  from 
the  owners.  On  the  subject  of  encroachments  upon  grass 
wastes  forming  part  of  main  roads  it  is  reported  that  numer- 
ons  cases  of  encroachments  had  been  reported,  and  wliere 
these  constituted  improper  curtailments  of  the  rights  of  the 
public  those  responsible  for  the  encroachments  were  called 
Tipon  to  remove  them. 

As  regards  the  urban  main  roads,  of  which  there  is  a  length 
of  34  miles  6  furlongs  193  yards,  the  cost  of  maintenance 
per  mile  averaged  £150.  The  Buckinghamshire  County 
Council,  acting  on  the  provisions  contained  in  sec.  11  (10)  of 
the  liocal  Government  Act,  1888,  now  contribute  towards  the 
repair  and  maintenance  of  nil  highways  within  the  connty, 
not  being  main  roads,  the  effect  of  which,  it  is  claimed,  is  that, 
in  addition  to  the  equal  distribution  of  the  burden  of  road 
maintenance  throughout  the  county,  the  scheme  has  enabled 
the  council  to  call  for  a  systematical  and  uniform  system  of 
maintenance  in  lieu  of  the  varied  and  unmethodical  practice 
adopted  in  the  past,  this  desirable  end  being  assisted  by  the 
preparation  of  an  excellent  set  of  rules  prepared  by  the 
connty  surveyor  and  furnished  to  all  district  surveyors,  a 
neglect  of  which  rules  renders  the  defaulting  authority  liable 
to  deductions  from  the  connty  council's  contributions. 

In  concluding  our  notice  of  iMr.  Thomas's  report'we  think 
it  necessary  to  state  that  the  manner  and  stylo  in  which  it 
•   has  been  prepared  and  published  are  in  every  respect  excel- 
lent, and  his  report  furnishes  a  model  of  what  surveyors' 


reports  ought  to  be — clear,   conciscj   methodical,  well  tabu- 
lated, and  highly  interesting. 

#  #  # 

Mr.  T.  W.  E.  Higgens,  surveyor  to  the  Chelsea  Vestry,  re- 
cently submitted  to  that  body  his  eighth  annual  report,  being 
for  the  year  1896-7.  He  states  that  the  maintenance  and 
repair  of  the  carriageways  being  to  a  verj'  great  extent  affected 
by  the  weather,  and  that  as  the  year  under  review  was,  so 
far  as  the  weather  is  concerned,  one  of  the  most  trying  known 
for  some  time,  the  efficient  maintenance  of  the  principal 
thoroughfares  was  a  work  of  some  difficulty.  The  summer, 
autumn  and  winter  were  very  wet,  and  in  parts  of  Fulham- 
road  and  King's-road  where  the  wood  pavements  were  thin 
the  blocks  on  several  occasions  were  lifted  up  and  burst  open 
owing  to  the  sudden  swelling  of  the  wood.  During  the  year 
the  carriageways  of  Oakley-street  and  Pont-street  were  laid 
with  creosoted  wood  blocks,  at  a  total  cost  of  £4,223  12s.  5d., 
being  6s.  3d.  per  yard  super.  In  the  repair  of  the  various 
carriageways  throughout  the  parish  the  following  materials 
were  used:  Guernsey  granite,  3,606  cubic  yards;  Enderby 
granite,  680  tons ;  hogging,  851  cubic  yards ;  ballast,  679 
cubic  yards;  sand,  891  cubic  yards;  and  gravel,  41  cubic 
yards.  A  short  experimental  length  of  pavement,  consisting 
of  blocks  of  asphalte  compressed  by  hydraulic  pressure,  was 
laid  in  Kilburn-lane  during  the  year,  at  a  cost  of  £150,  or 
13s.  2id.  per  yard  super.  The  total  superficial  area  was  227 
square  yards,  and  it  is  stated  that  so  far  the  blocks  show  no 
sign  of  wear.  During  the  year  the  French  Asphalte  Paving 
Company  paved  the  carriageways  of  Gillray-square,  Ives- 
street,  part  of  Green-street,  and  King's-road  from  Church- 
street  to  Sloane-square.  The  total  superficial  area  of  wood 
pavement  in  the  parish  is  67,874  yards  super.,  and  of  asphalte 
laid  in  roadways  35,779  yards  super.  During  the  year  389 
yards  of  new  asphalte  were  laid  and  208  yards  relaid  on  the 
footways  of  the  parish  by  the  French  Asphalte  Paving  Com- 
pany. 

The  removal  of  the  slop  in  the  home  district  has  entailed  a 
cost  of  £4,039  163.  4d.,  20,948  cubic  yards  being'coUected  and 
barged  away.  At  Kensal  Town  1,657  tons  of  slop  were  col- 
lected and  barged  away,  at  a  cost  of  £516  16s.  4d.  During 
the  year,  18,592  loads  of  dust,  each  load  containing  3  cubic 
yards,  were  collected  and  barged  away  at  a  cost  of  about 
£2,861  10s.  6d.,  or  about  3s.  Id.  per  load.  The  requests  for 
the  removal  of  dust  have  amounted  to  339,  as  against  343  for 
the  previous  year.  For  the  home  or  Chelsea  district  the  work 
has  cost :  Labour  and  horse  hire,  £2,861  163.  6d. ;  barging, 
£1,544  Is.  9d. ;  and  sundi-ies  (maintenance  of  vans,  &c.), 
£131  8s.  6d.— a  total  of  £4,537  6s.  9d.  In  Kensal  Town, 
where  3,996  tons  were  removed,  the  work  cost  £1,382  18s.  lid. 
During  the  snow  storms  of  the  16th,  23rd  and  24th  January 
904  extra  men  had  to  be  employed.  The  total  cost  incurred 
for  labour,  horse  hire,  carriage  and  disposal  of  snow  was 
£995  19s.  lOd.  At  the  end  of  the  year  covered  by  the  report 
there  were  fifteen  public  conveniences  maintained  by  the  vestry. 
In  the  home  district  there  are  1,329  public  lamps  erected 
in  the  streets  fur  lighting  purposes,  and  in  Kensal  Town  210, 
making  a  total  of  1,539  for  the  whole  parish.  The  gas 
company's  annual  charge  for  the  lamps  may  be  indicated 
as  follows;  A  lamp  burning  4ft.  of  gas  per  hour  costs 
£2  10s.  Id.  per  ;innuui,  while  a  lamp  burning  24  ft.  per  hour 
costs  £12  5s.  6d.  per  annum.  The  price  of  the  gas  is  2s.  3d. 
per  1,000  cubic  feet.,  and  during  the  year  the  lamps  are 
alight  for  3,89810  hours.  Electric  current  is  suppbed  in  the 
parish  by  the  Chelsea  Electricity  Supply  Company  and  the 
London  Electric  Supply  Corporation.  The  former  company 
supplies  1,032  houses — a  considerable  increase  on  previous 
years — and  Mr.  Higgens  reports  that  the  supply  seems  most 
satisfactory. 

The  ordinary  st:iff  of  workmen  in  the  employ  of  the  vestry 
numbers  176.  This  total  is  made  up  as  follows :  Masons 
and  labourers,  15;  paviors  and  labourers,  12;  roadmen,  36; 
roller  drivers,  2  ;  wharfmen,  12;  sweepers,  41;  guUeymen,  4  ; 
dustmen,  9;  sewermen,  7  ;  urinal  men,  2;  lighting,  1 ;  care- 
takers, 6;  orderly  boys,  24;  ground  men,  4  ;  and  slop  men,  1. 
Twonty-ono  of  the  above  are  stationed  at  Kensal  Town.  In- 
cluded in  the  report  is  a  table  showing  the  records  of  the 
rainfall  for  the  parish  during  1890.  Tho  total  depth  of  the 
rainfall  for  tho  year  was  22'55  in.,  as  against  22'93  in.  in  1895 
and  2698  in.  in  1894.  The  lowest  amount  registered  in  any 
one  montli  was  in  May,  and  the  highest  in  September,  the 
records  showing:  '17  in.  and  554  in.  respectively.  The  greatest 
fall  in  twenty-four  hours  was '88  in.  on  September  1st,  and 
the  lowest  'll  in.  on  February  21st.  There  is  also  appended 
to  the  report  a  list  of  streets,  showing  which  are  "public" 
and  which  are  "  private."  There  are  254  public  streets,  with 
a  length  of  37  miles  1,575  yards,  and  eleven  private  streets 
with  n  length  of  1,272  yards.  There  are  also  thirteen  public 
and  thirty-one  private  courts,  measuring  964  yards  and  1,507 
yards  respectively.  Tho  total  length  of  \)Oth  public  and 
private  street^  and  courts  is  40  miles  38  yards. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 

Numbering:  of  Houses :  Courts  and  Alleys.—"  Inquirer  " 

writes  :  I  havo  beer,  instruitiil  to  number  tlie  houses  in  my 
diBtrict,  and  have  been  asked  to  ciirry  out  the  work  in  the 
following  manner:  At  intervals  in  the  main  street  there  arc 
several  courts  and  alloys,  and  my  council  wish  nie  to  number 
the  cottages  in  these  courts,  &c. — which  have  local  names — 
consecutively  with  the  houses  in  the  street.  As  this  seems 
unusual  to  me,  1  should  bo  t,'lad  of  information  from  any  of 
your  readers  who  have  carried  lait  this  principle  in  other  towns. 

Sewer    Ventilation  i    Rushden    Report.— Mr.    William 

Brown,  45  Leadunhall-street,  K.C.,  writes:  Mr.  Madin's  letter 
in  your  last  boars  no  relation  to  the  point  of  mine  in  your 
previous  issue,  which  I  may  be  allowed  to  repeat  in  the  in- 
terrogative form  thus :  How  does  it  happen  that  the  high- 
shaft  system  oidy  was  put  forward  for  tho  consideration  of 
the  council,  seeing  that  tho  evidence  contained  in  the  replies 
from  the  eleven  earveyor.s  was  uiimistakeably,  and  almost 
unanimously,  unfavourable  to  such  a  system  ?  This  evidence 
was  the  very  kind,  if  one  may  judge  from  Mr.  Madin's  letter, 
that  he  would  havo  esteemed  "acceptable  and  useful."  In 
every  case  it  was  "  experienced,"  "open-minded,"  "duly- 
qualified,"  "fair,"  "unbiassed"  and  "professional."  The 
qaestion  is  one  of  great  public  importance  and  of  very  special 
interest  in  tho  present  state  of  public  feeling,  and  not  one 
that  it  is  well  to  treat  lightly. 

Huddersfield  Appointment  of  Borough  Engineer  and 

Surveyor. — "  An  Annoyed  Candidate  "  writes  :  Evidently  the 
Corporation  of  Huddersfield  exorcise  tho  strictest  economy, 
otherwise  the  official  intimation  as  to  the  result  of  the  above 
appointment  would  not  have  been  forwarded  to  candidates  in 
an  open  envelope  by  halfpenny  post.  Economy,  however, 
of  this  description  resolves  itself  into  meanness  and  dis- 
courtesy. The  applications  submitted  for  the  appointment 
were  necessarily  of  a  private  eliaraeter,  and  candidates  were 
surely  entitled  to  expect  any  communication  relating  thereto 
to  be  sent  under  cover  of  the  penny  post.  It  is  not  an  un- 
common practice  for  municipal  engineers  to  allow  circulars 
and  other  matters  sent  in  open  envelopes  to  be  opened  by  a 
junior  clerk,  but  it.  is  not  anticipated  that  by  so  doing  any 
business  of  a  private  nature  will  be  divulged.  There  may 
bo  no  objection  to  the  office  staff  becoming  acquainted  with 
the  private  correspondence  of  the  engineer,  but  this  should 
certainly  be  a  matter  for  the  engineer  to  decide  and  not  his 
correspondents. 

"Table  of  Flow  In  Circular  Sewers  and  Pipes."— Mr. 

J.  P.  Dalton,  Ryton-on-Tync,  writes:  With  reference  to  the 
notice  of  above  in  The  SfRVETOR  for  December  10th,  I 
regret  that  your  reviewer  finds  the  rules  incomprehensible. 
That  to  find  the  velocity  to  which  he  particularly  refers — viz., 
"  Divide  the  length  to  fall  of  one  by  the  diameter  of  the  sewer 
in  inches,  look  in  the  column  under  the  required  degree  of 
ftilness  for  the  number  nearest  to  the  quotient,  and  opposite 
to  it  will  be  found  the  velocity  in  feet  per  second  " — should 
not  present  to  anyone  accustomed  to  hydraulic  calculations 
that  ambiguity  of  which  he  complains.  Tho  following 
example  may,  however,  facilitate  tho  application  of  tho  table 
and  be  of  utility  t»  those  of  your  readers  who  are  in  posses- 
sion of  copies:  "Find  tho  velocity  of  a  12-in.  sewer  laid  at 
an  inclination  of  1  in  2.50  running  two-thirds  of  its  vertical 
height  full."  In  this  case  the  "  length  to  fall  of  one  "  is  250, 
which,  divided  by  12,  "tho  diameter  of  the  sower  in  inches," 
gives  as  quotient  20833.  The  nearest  niimber  "  in  the 
column  under  the  required  degree  of  fulness" — viz.,  that 
headed  "  sewer  running  two-thirds  of  vertical  height  full  " — 
is  20'685,  opposite  to  which,  in  the  column  headed  velocity, 
is  3'2,  which  is  approxim:itely  tho  velocity  required  in  feet 
per  second.  .Similarly,  the  velocity  when  the  sewer  is  running 
quarter,  one-third,  one-half,  three-quarter  full  or  full  may  be 
found. 

Remuneration  of  OfTlolal  Surveyors:  A  Suggestion.— 

Mr.  F.  B.  Rothera,  Sowerby  Bridge,  writes  :  1  reail  your  note 
in  the  December  10th  issue  relative  to  :ui  appointment  of  a 
surveyor  in  a  town  in  Ireland  at  £50  a  year,  which  1  think  is 
a  great  rellection  upon  the  authority  and  a  disgrace  to  the 
nineteenth  centnry.  Of  course  this  is  not  an  isolated  instance, 
for  one  has  only  to  take  up  some  of  the  leading  professional 
journals  ami  such  appointments,  with  their  trul)-  magnificent 
salaries,  will  bo  found  with  all  their  luring  beauty.  I  quite 
agree  with  your  pertinent  remarks,  and  certainly  think  that 
that  and  other  questions  affecting  the  profession  should  be 
taken  up  by  the  Association  of  Municipal  and  County  En- 
gineers and  Surveyors,  and  if  gono  into  with  the  same  en- 
thusiasm which  characterises  most  of  its  umlertakings,  this 
kind  of  thing,  as  well  as  many  other  injustices,  will  soon  bo 
a  matter  of  past  history.  Tho  respect  shown  to  the  associa- 
tion by  municipal  bodies  on  professional  matters  would  bo 
eqnally  so  on  question  of  salaries,  and  in  this  and  other  ways 
a  register  of  useful  information  would  be  collected  that  conld 
he  of  service  not  only  to  members  aud  the  authorities  whom 
they  serve,  but  also  to  those  who  are  desirous  of  oltaining 


similar  appointments.  Considerable  improvements  in  tho 
salaries  not  only  of  tho  poorer  members,  but  also  of  thoso 
who  cannot  even  afford  to  be  members,  would  no  doabt 
be  the  result,  and  the  roll  of  membership  would  be  swelled. 
1  am  personally  engaged  in  collecting  information  on  the 
question  of  salaries,  having  sent  out  about  200  oircalars, 
and  I  am  pleased  to  state  that,  in  consequence  of  tho 
most  liberal  response  and  tho  opinions  therein  given  in 
the  direction  I  have  indicated,  I  venture  to  address  yoa  on 
tho  subject.  I  enclose  a  copy  of  the  circular  referred  to, 
and  sliould  be  glad  if  I  could  be  of  any  service  in  tho  matter. 
I  thank  yoa  in  anticipation  of  on  insertion  in  yijur  next  iBBU9, 


QUERIES  AND  REPLIES. 

Sktlchtt  aceompatiriiiig  Qutrui  itouM  ht  mait  uparati  on  b>i7.  fiaptT 

in  plain  black-ink  Unt$,    Lftttrin;j  orjigurti  ihould  bi  told  and  plain. 


122.  Formulae  for  Girders  for  Roofs  and  Bridges,  Books 

on. — "  Student  "  writes:  Can  yoa  give  me  a  formula  for  the 
calculation  of  lattice  girders,  and  when  would  a  lattice  girder 
be  used  instead  of  a  built-up  continuous  web  girder.' 

We  regret  we  are  unablo  in  tho  space  at  our  disposal  to 
oblige  our  correspondent.  He  should  refer  to  one  of  the 
numerous  volumes  on  tho  subject,  one  of  the  best  of  which 
is  T.  Claxton  Fidler's  "  Practical  Treatise  on  Bridge  Con- 
struction," price  30s.  (Griffin  &  Co.),  which  is  a,  text-book 
on  the  construction  of  bridges  in  iron  and  steel,  for  the  uBO 
of  students,  draughtsmen  and  engineers.  AngUn's  "  Design 
of  Structures,"  price  16s.  (Griffin  &  Co.),  which  is  a  practi- 
cal treatise  on  the  building  of  bridges,  roofs,  A'C,  is  also 
recommended,  while  a  cheaper  book  is  Campin's  "  Iron 
Bridges,  Girders,  Roofs,  &c.,"  price  2s.  6d.  (Crosby  Lock- 
wood  &  Son). 

123.  Formula  for  Velocity  In  Sewers:  Method  of  Work- 
ing,— "  Assistant  "  writes  :  An  18-iii.  pipe  has  an  inclination 
of  1  in  232.  Kequircd  to  find  the  velocity  when  Bowing  fall. 
Would  you  kindly  explain  how  it  is  worked  by  Mr.  Crimp'c 

formula  ? 

n  I  -.r  I 

s 


V  =^  124 


7'W 


In  Crimp's  formula  as  given 

V  =  velocity  in  feet  per  second, 
r  =  hydraulic  mean  depth  in  feet, 
e  =  fall  divided  by  length. 
In  the  case  furnished  by  our  correspondent  it  is  required  to 
find  the  velocity  in  an  18-in.  pipe  having  an  inclination  of 
1  in  232.     Therefore 
r  =  '375  (hydraulic  mean  depth  of  an  IS-in.  pipe  flowing 

full), 
8  =  -0043  (fall  divided  by  length), 
and 


V=  124 


V=  12-1 


7 


3752 


•0043 


•140625 


V=  124  x-516  x'065 
V  =-  41589  ft.  ffer  second. 

124,  Private  Streets,  Cost  of  Maklng-Up.— "  E.  C.  P." 

writes  :  I  shall  bo  obliged  if  you  can  give  me  information  as 
to  the  coat  of  making-up  private  streets  by  local  authorities 
under  sec.  150  of  the  Public  Health  Act,  1872,  or  the  Private 
Street  Works  Act,  lSit2. 

The  cost  of  making-up  private  streets  depends  on  a  variety 
of  circumstances,  such  as,  for  instance,  width  of  street ;  work 
required  to  be  done,  whether  sewage  and  surface-wator 
sewers  are  to  bo  provided  with  manholes,  ventilators,  flash- 
ing tanksand  gullies,  and  thedepth  of  sewers ;  whether  tho 
road  is  to  bo  paved  with  setts,  asphalte,  or  to  bo  macadam- 
ised, and  whether  on  now  foundations  or  old ;  class  of  foot- 
ways, whether  p:ivcd  with  flags  or  tar  paved  or  grnvclle<l ; 
kerbing  and  channelling,  character  of  material  to  bo  used, 
and  also,  what  is  of  great  importance,  tho  Uwnliiy  in  which 
tho  street  is  to  bo  nuide  up  as  reg.irds  proximity  to  quarries 
wherefrom  materials  may  be  obtained.  Without  snch  in- 
formation it  is  impossiblo  to  furnish  our  corresiKjndent  with 
more  than  u  very  roughly  opproximato  ci>st  of  making-up 
a  private  street,  and  wo  havo  to  say  that  tho  cost  of  making- 
up  a  kJ-fi.  road  in  tho  noighbonrhoiid  of  London  with 
paved  footways  and  channels,  including  construction  of 
sewage  and  surface-water  sewers,  is  about  lOs.  per  foot 
frontage  over  all  the  premises  fronting,  adjoining  or  abut- 
ting on  the  street. 


Crystal  Palace  Engineering  School.  — At  a  meeting  of 

tho  Crystal  Palace  Comp.iiiy's  School  of  Practical  Kngincer- 
ing,  this  al'ternoon,  in  the  lecture  theatre  of  the  school,  the 
list  of  certificates  awarded  by  the  examiners  will  bo  announced. 
Mr.  Jqhn  Aird,  M.P.,  will  lake  the  chair  at  12.3tl  p.m.  precisely. 


696 


THE.  SURVEYOR  AND  MUNICIPAL        [d.cembee  ia  1897. 


Law  Notes. 


Edited  by  J.  B.  REIGNIER  CONDER,  11  Old  Jewry  Chambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


rke  Editor  will  he  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Qtieries  (ichich  should  be  tcritten  legibly  on  foolscap  paper,  one 
side  only)  should  be  addressed  to  "  The  Lato Editor," at  the  Offices 
of  The  Sprveyok.  Where  possible,  copies  of  local  Acts  or  docu- 


Non-Feazance  :  Neglect  by  Authority  to  Lop  Trees 
Ts  Public  Park:  Non-Liability  foe  Injury  to  Passenger. 
— "The  state  of  the  law  on  this  matter  is  unsatisfactory." 
We  quote  from  the  judgment  of  the  Lord  Chief  Justice  in 
Tregellas  v.  London  County  Cmincil  (Queen's  Bench  Division, 
19th  November),  the  subjeot  referred  to  being  the  distinction 
which  the  law  draws  between  "  misfeazance"  and  "non- 
feazance  "  by  a  public  authority  with  regard  to  their  duties, 
and  the  impunity  allowed  them  for  the  consequences  of  the 
latter,  however  serious.  In  the  present  case  the  plaintiff, 
while  riding  on  the  top  of  a  tram-car,  was  struck  in  the  eye 
by  an  overhanging  branch  of  one  of  the  trees  growing  in 
Victoria  Park,  sustaining  what  pro^•ed  to  be  serious  injury. 
Now,  as  the  learned  judge  pointed  out,  it  was  the  duty  of  the 
council  to  lop  these  trees ;  and  if  their  servants  had  in  doing 
Bo  let  a  branch  fall  on  a  passer-by,  and  so  caused  an  injury, 
that  would  have  been  "  misfeazance,"  and  the  council  would 
have  been  liable.  The  neglect  of  their  duty,  however,  was 
merely  "  non-feazance,"  for  which  no  action  would  lie,  and 
judgment  was  accordingly  given  for  the  council.  It  is  evi- 
dently much  safer  for  a  public  authority  to  pursue  a  policy 
of  masterly  inaction  and  neglect  of  duty  in  such  matters  as 
these. 


Sewage  Disposal  :  Public  Health  Act,  1875,  sec.  17. — 
The  above  section  provides  that  nothing  in  the  Act  shall 
authorise  a  local  authority  to  use  any  sewer,  drain  or  outfall 
for  conveying  sewage  or  filthy  water  into  any  natural  stream 
or  watercourse,  or  into  any  canal,  pond  or  lake,  until  such 
sewage,  &c.,  is  freed  from  foul  or  noxious  matter.  In  the 
notes  on  this  section  in  "  Lundey's  Public  Health  Acts  "  (.5th 
edition,  p.  -10)  it  is  remarked  that  this  clause,  although  in 
form  prohibitory,  is  really  an  enobling  one,  and  moans  that 
if  the  sewage,  &g.,  bo  purified  ifc  may  be  discharged  into  a 
stream,  &c.  ;  also,  tliat  it  is  difficult  to  find  in  the  Act  any- 
thing purporting  to  authorise  such  discharge  without  purifica- 
tion. It  is,  at  all  events,  perfectly  clear  that,  whether  the 
section  be  regarded  as  prohibitory  or  enobling,  an  authority 
have  no  power  to  discharge  unpnrifled  sewage  into  a  stream, 
&c.  Yet  this  is  precisely  what  the  defendants  in  Somerset- 
shire Drainage  Commissioners  v.  Bridgicatcr  Corporation 
(Chancery  Division,  Mr.  Justice  Romer,  November  9th)  pro- 
posed to  do,  the  stream  selected  for  pollution  being  the  river 
Parrett,  which,  with  its  adjacent  banks,  was  within  the  juris- 
diction of  the  plaintiffs  under  the  Somersetshire  Drainage 
Act,  1877.  Accordingly,  tho  Court  granted  an  injunction 
restraining  the  corporation  from  completing  the  works  com- 
menced by  them,  and  from  cutting  through  the  banks  of  the 
river  without  the  plaintilf's  leave,  and  also  from  conveying 
house  sewage  containing  foul  or  noxious  matter  into  the 
river  by  any  such  works  or  cutting.  We  do  not  quite  under- 
stand why  this  case  was  defended  at  all. 

.  i-^r  .u;, ;.  :■;  . 

Highway:  Strips  Between  Hedges  a"nd  Metalled  Por. 
TION:  Claim  of  Landowner, — "Taken  altogether,  I  think 
it  comes  to  this,  that  primd  facie,  when  you  come  to  look  at 
the  highway  running  between  fences,  unless  there  is  some- 
thing to  show  the  contrary  the  public  have  a  right  to  the 
whole,  and  are  not  confined  to  the  metalled  part  of  it."  So 
said  Mr.  Justice  Crompton  in  The  Queen  v.  United  Kingdom 
Telegraph  Company  (.31  L..J.,  M.C.  166),  in  a  judgment  which 
was  followed  by  Mr.  Justice  Kekewich  in  the  recent  ease 
of  Locke-King  v.  Woking  Urban  District  Council  (Chancery 
Division,  11th  November).  The  plaintiff  asserted  that  cer- 
tain strips  of  land  lying  between  the  boundary  hedge  of  his 
land  and  the  metalled  portion  of  the  highway  were  his 
property  under  a  conveyance  from  a  predecessor  in  title, 
and  he  asked  the  Court  for  a  declaration  that  he  was  entitled 
to  enclose  them.  The  council,  on  the  other  hand,  contended 
that,  whether  or  not  the  plaintiff  was  the  owner  of  the  soil, 
the  strips  had  been  dedicated  to  and  habitually  used  by  the 
public,  and  consequently  formed  part  of  the  highway,"  and 
that  the  defendant  was  not  entitled  to  enclose  them.  Accord- 
ing to  tho  evidence  of  the  learned  judge's  own  eyes,  on  his 
visiting  tho  locus  in  i/uo,  the  strips  in  question  were  remark- 
ably irregular,  being  sometimes  of  considerable  width  and  at 
other  times  running  to  a  point,  and  the  boundary  hedges 
themselves  were  not  very  regular  in  sluipe.  Thero  was  no 
rock  or  other  obstruction  which  made  any  of  I  he  sjiaces  im- 
passable or  hindered  thoin  from  being  used  by  the  public, 
nor  anything  to  rebut  the  presumption  of  law  re'ferred  to  by 
Mr.  Justice  Crompton,  while,  on  tho  other  hand,  thero  were 
definite  tracks  across  them,  showing  that  they  had  been  used 
by  the  pnblio.  There  was  an  attempt  on  the  plaintiff's  part 
to  prove  that  the  slips  were  part  of  the  waste  of  the  Manor 


ments  referred  to  should  be  enclosed.  All  explanatory  diagrams 
must  be  drav)n  and  lettered  in  blaok  mi:  only.  Correspondents 
xvho  do  not  wish  their  names  puilished  should  furnish  a  nom 
de  plume.  :_;,:: 


of  Woking,  but  the  evidence  on  this  point  was  insufficient, 
although  parts  of  it  consisted  of  descriptions  in  Acts  of 
Parliament.  But,  as  his  Lordship  said,  "  If  they  were  not  in 
fact  parts  of  the  waste,  what  was  the  value  of  the  description 
in  an  Act  ?"  Instead  of  the  declaration  asked  for  by  the 
plaintiff,  therefore,  the  Court  made  a  declaration  that  the 
strips  formed  part  of  the  highway,  the  plaintiff  being  ordered 
to  pay  all  costs. 


Building  Estate  :  New  Road  giving  Access  to  High- 
way :  Approval  by  Local  Authority  :  Subsequent  Rescis. 
sioN  of  Approval  :  Injunction. — Having  once  approved  of  a 
new  road,  an  authority  cannot  subsequently  rescind  that  ap- 
proval, and  the  Court  will  restrain  them  by  injunction  from 
interfering  with  the  construction  of  the  road.  Such  is  the 
effect  of  the  decision  in  Prc7nier  Land  Company  v.  East  Uam 
Urban  District  Council  (Chancery  Division,  Mr.  Justice  North, 
19th  November).  The  facts  were  briefly  as  follows  :  A  por- 
tion of  the  plaintiffs'  building  estate  fronted  on  the  Romford- 
road,  having,  however,  a  considerable  strip  of  roadside  waste 
between  the  metalled  part  of  the  road  and  the  estate.  The 
company  submitted  plans  for  the  construction  of  new  roads 
on  their  estate,  which  were  duly  approved  by  the  district 
council.  The  approved  plans  inclnded  the  construction  of  a, 
new  road,  called  Sherringham-avenue,  at  right  angles  with 
the  Romford-road,  and  metalling  and  kerbing  the  same,  and 
continuing  the  kerbing  and  metalling  across  the  wayside  strip 
of  grass  up  to  the  metalled  part  of  Romford-road.  The  com- 
pany's contractor  had  done  a  considerable  part  of  the  work, 
including  the  continu.ttion  of  the  metalling  and  kerbing  of 
Sherringham-avenue  across  the  roadside  strip.  The  defendant 
council  jiroposed  to  resoind  then-  api;robation  of  this  part  of 
the  work  ;  they  had  the  kerbing  and  metal  put  down  by  the 
plaintiffs  across  the  roadside  waste  removed,  and  themselves 
placed  a  granite  kerb  the  whole  way  along  the  strip  of  waste 
next  the  metalled  roadway.  The  council  attempted  to  justify 
their  conduct  on  the  ground  that  by  sec.  26  of  the  Local  Gov- 
ernment Act,  1894,  tho  duty  of  preventing  any  unlawful  en- 
croachment on  any  roadside  waste  within  their  district  was 
thrown  upon  them,  and  that  in  the  interest  of  the  public  they 
were  not  justified  in  allowing  the  metal  road  and  kerbing  to 
be  placed  on  the  grass  waste.  Upon  the  company's  motion 
for  an  interim  injunction  Mr.  Justice  North  said  the  matter 
was  clear;  the  council  were  quite  justified  in  approving  the 
plans  submitted,  which  provided  for  continuing  Sherringham- 
avenue  over  the  waste  to  the  metalled  part  of  Romford-road  ; 
it  was  more  to  the  advantage  of  the  public  that  the  road 
should  be  made  across  the  waste  than  that  it  should  be  turned 
into  a  quagmire  by  the  traffic  from  the  new  road  ;  and  having 
given  their  approval  they  could  not  withdraw  it.  He  there- 
fore granted  an  injunction  restraining  the  council  from  ob- 
structing the  company's  access  to  Romford-road  from  their 
land  until  the  trial. 


QUERIES  AND  REPLIES. 

Municipal  Fire  Brigades. — "  Surveyor  "  writes :  Is  the 
word  assisfayice  In  clause  66  of  the  Public  Health  Act,  1875, 
to  be  understood  as  meaning  or  inferring  the  statutory  obliga- 
tion upor  an  urban  authority  to  maintain  a  number  of  men 
for  tho  purpose  of  securing  an  efficient  supply  of  water  in 
case  of  fire  ?  '"  Securing  an  efficient  supply  "  means  or  involves 
necessarily  the  application  of  the  water  to  the  fire. 

Sec.  171  of  the  Public  Health  Act,  1875,  incorporates  sec.  33  of  the 
Town  Police  Clauses  Act,  1817,  under  which  an  urban  authority  are 
empowered,  but  not  compelled,  to  provide  fire-enffines  and  apparatus, 
fire-Gscapes  and  hoses,  and  to  omi)loy  firemen.  Ilaviue  reg:ard  to  this, 
1  do  not  think  that  sec.  Gil  would  be  construed  as  ronderiug  it  compul- 
sory on  an  urban  authnrit.v  to  cmi^loy  firemen,  but  merely  such  persons 
as  may  be  necessary  (such  as  turncocks,  &c.)  to  ensure  that  there  ia 
sufficient  water  for  the  firemen  to  use,  and  that  the  plugs  and  water 
apjiaratus  are  iu  working  order. 


Metropolis  :  Old  Mains;  Powers  of  Vestry. — Jlr. Charles 
Green  writes :  Has  a  local  vestry  in  London  tho  power  to 
compel  owner  of  property,  built  some  thirty  or  fortj-  years 
ago,  to  place  manholes  in  old  drains  ? 

l^rovisions  as  to  the  powers  oE  London  vestries  with  respect  to  drains 
are  contained  in  the  Metropolis  JlaTmiremcnt  Act.  ISS.'j  (1h  and  19  Vic, 
c.  120),  sees.  83  to  S6.  Briefly,  tho  vestry  have  ])owor  to  inspect  maina 
and  if  they  are  found  in  bad  order,  or  to  require  cleansing,  alteration  or 
ainciidiuout,  notice.'ma.v  be  given  to  the  owuer  to  do  tho  necossar.v  work, 
and  on  his  default  the  vestry  may  do  it  and  recover  the  cost  from  him 
(sees.  83  to  85).  In  case  of  a  nuisance  the  vestry  may  give  notice  to  the 
owner  to  construct  proper  mains  or  do  such  other  works  as  the  case 
may  require,  with  similar  power  on  Ins  default  to  do  the  work  and 
chars©  him  with  the  cost  (sec.  88).  I  do  not  think  the  vestry  could 
insist  upon  manholes  unless  it  could  be  shown  that  they  were  abeolut^ly 
necessary  for  tho  prevention  o{  a  nuisancet 
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Municipal  Woric  in  Progress  and  Projected. 


Tho  bipgost  provincial  nndertakingo  referred  to  in  onr 
news  items  this  week  consist  of  liarbour  works  at  Swansea, 
Workin(,'ton  and  Nowcastle,  bnt  information  of  considerable 
schemes  in  other  directions  will  he  fonnd  in  connection  with 
Norwich,  Mandudno,  Swanntte,  Cowpen,  Hammersmith  and 
Liverpool. 

METROPOLITAN    AUTHORITIES. 
LONDON   COUNTY  COUNCIL. 

A  considerable  slice  uf  Tuesday's  sittin;;  was  devoted  to 
discnssing  the  vital  and  all-absorbing  ([uestion  whether  the 
forthcoming  county  council  election  should  be  held  on  Satur. 
day,  March  5th,  or  Thursday,  March  ;ird.  Eventually,  after 
a  plentiful  display  of  arguinents — moro  or  less  relevant — on 
each  side,  Thursday  was  fixed  upon.  The  Works  Depart- 
ment report,  of  which  we  give  some  details  below,  was  post- 
poned until  after  the  Christmas  recess,  as  was  also  the  further 
consideration  of  I  he  report  on  new  sources  of  revenao.  Kither 
the  approach  of  the  holidays  is  exercising  an  influence,  or 
the  members  appreciate  the  formidable  character  of  the 
qnestions  to  be  tackled. 

Lontii,  to  fjiiml  Aiilluirities. — Upsn  the  recommendation  of 
the  Finance  Coiuniittee,  it  was  agreed  to  lend  the  ClcrkenwcU 
Vestry  £3,()00  for  wood  paving  works;  tho  tirecnwich  District 
Board  £-t,.5U0  for  granite  paving  works;  the  Hammersmith 
Vestry  £10,465  towards  the  cost  of  purchasing  land  for  a 
wharf,  and  constructing  wharf,  river  wail  and  conveniences; 
the  Nowington  Vestry  £1,500  towards  the  ert^ction  of  etables 
'  and  sheds  ;  the  St.  Martin's  Vestry  £5,120  for  wood,  granite 
and  asphalte  paving  works;  the  Shoreditch  Vestry  £13,4-45 
for  sewer  works  ;  and  the  Ilauipsti'ud  Library  Commissioners 
j£2,(XX)  for  tho  erection  of  a  public  library. 

The  Boundnnj-slrect  Schrmr. — The  Housing  of  tho  Working 
Classes  Committee  brought  up  a  report  in  which  they  asked 
to  bo  authorised  to  refer  the  revised  estimate  of  £14,180  for 
works  in  connection  with  the  erection  of  Cooklnun  Buildings 
on  the  Bonndary-street,  Whitechajiei,  ,irea,  to  the  works 
manager  for  examinatitin  and  report  before  proceeding  upon 
the  resolution  of  the  council  of  .Inly  27,  1K97,  authorising  the 
committee  to  invite  tcntlers  for  ihe  work.  Tho  recommenda- 
tion was  carried,  on  a  division,  by  fifty-six  votes  to  tifty-live. 

H<imp!'ti'ad  Fire  Statioti, — Tlie  Fire  Brigade  Committee 
recommended  that  certain  work  in  enlarging  and  altering  tho 
Hanipstead  tiro  station  should  bo  entrusted  to  tho  Works  De- 
partment, at  an  estimated  cost  of  £4,900.  This  matter  has 
several  times  been  before  tho  council.  Some  weeks  since 
tenders  were  invited  for  the  work,  and  the  lowest  being  so 
largely  in  excess  of  the  architect's  estimate  it  was  decided  by 
tho  council  to  accept  none  t.)f  them.  The  Earl  of  Hardwicke 
moved  as  an  amendment  to  refer  the  recommendation  back, 
with  an  instrnclion  to  the  committee  to  advertise  for  tenders. 
After  a  heated  discussion  a  voto  was  taken,  which  resulted  in 
the  amendment  being  carried  by  two  votes. 

Blackirnll.  Tunnel.  —  On  the  reception  of  tlie  report  of  (he 
Bridges  Committee,  Mr.  Bull,  tho  chairman  of  the  committee, 
in  answer  to  questions  as  to  the  total  cost  of  tho  Blackwall 
tunnel,  sai<l  the  acquisition  of  property  had  cost  £.357,520,  the 
work  of  construction  involved  an  expenditure  of  £918,(X)0, 
the  salaries  were  £18,00t>,  and  the  cost  of  tlte  electric  light- 
ing was  £15,000.  They  had  spent  on  workmen's  dwellings 
£70,570,  for  which  they  hoped  to  get  recoupment.  T!ie  total 
approximate  cost  was  £1,383,490. 

The  Worlcx  Department. — The  Finance  Committee  submitted 
a  reporb  relative  to  the  work  executed  by  the  Works  Depart- 
ment for  the  half-year  ended  30th  September  last.  Tho  re- 
port, which  revealed  some  large  and  serious  losses,  stated 
that  there  are  in  all  seventeen  estimated  works,  which  were 
completed  during  the  half-year.  The  linal  estimate  for  these 
works  was  £171,049,  whilst  the  actual  cost  was  £192,410, 
showing  a  balance  of  cost  above  estimate  of  £21,3G1.  .\n 
analysis  of  tho  return  shows  that  the  losses  have  been  chiefly 
made  on  five  works — viz.^  tho  work  of  putting  in  the  founda- 
tions at  Bexley  Heath  Asylum,  the  work  done  for  tho  Main 
Drainage  Committee  on  the  Fulham  and  Hamnu^'smith  sewer, 
the  erection  of  tlio  piers  ami  dolphins  for  the  ^'anxhall  tem- 
porary bridge,  the  constrnclion  for  tho  l''ire  Brigaf.lo  Com- 
mittee of  the  Whitcfriars  lire  station,  and  tho  works  carried 
out  at  the  central  <lepot  at  l!elvedero-road.  There  were  five 
other  works  reported  whore  the  estimates  were  exceeded, 
and,  on  tho  other  hand,  there  is  a  balance  of  cost  below  esti- 
mate on  seven  works.  The  committee,  reporting  with  refer- 
ence to  the  five  works  which  show  tho  largest  excess  of  cost 
over  the  final  est  imate,  state  that  tlui  manager,  Mr.  Adams, 
was  not  re8(mnsd)le  for  the  wui-ks,  as  they  \\('re  practically 
completed  before  his  appoint  niiiit  m\  2nil  I'ebrnary  last.  The 
schedule  value  of  the  jobbing  works  carried  out  iluring  tho 
half-year  was  £(i, 270,  whilst  tin'  actual  cost  was  £6,.502,  show- 
ing a  balance  of  cost  below  Hcheiiulo  value  of  £768.  Tho 
committee  appended  to  their  report  a  statement  showing  tho 
totals  of  tho  actual  cost  and  of  the  linal  estimates  or  the  amount 
of  thoschcdulovalueof  all  works  executed  by  tho  Works  Depart- 
ment eiuos  its  creation.  From  tliis  it  appeared  that  the  final 
ostiuiato  for  all  the  estimated  w  orke  comijleted  up  to  March  31, 
1&97,  was  £460,773  and  the  actual  tost  £-ie2,8y7.    Adding  to 


that  the  figures  for  the  half-year  ended  September  30th  last, 
of  final  estimate  £171.049  and  actual  cost  £192,410,  it  will  be 
seen  that  the  final  estimate  for  all  the  estimated  work  carried 
out  by  the  department  was  £H30,821  and  the  actnal  cost 
£655,307,  so  that  the  operations  of  the  department  since  its 
creation  in  regard  to  this  class  of  work  have  resulted  in  a 
loss  of  £24, -185.  As  to  tho  total  of  the  jobbing  works,  figures 
were  only  given  from  April,  lH9o,  since  prior  to  that  date 
there  was  no  schedule  of  prices  for  comparison. '  The  actual 
cost  of  jobbing  works  executeil  up  to  that  date  was  £72,00.'>. 
The  return  shows  that  since  April,  1895,  the  schedule  value 
of  the  jobbing  works  carried  out  by  the  department  was 
£62,446  and  the  actual  cost  £57,763,  showing  £4,083,  or  about 
7i  per  cent,  as  the  amount  of  cost  below  schedule  value.  The 
consideration  of  the  n|io]t  w.i'i  postponed. 

CITY  COMMISSION  OF  SEWERS. 

The  usual  meeting  of  the  City  Commission  of  Sewers  wag 
held  on  Tuesday,  at  the  Guildhall.  The  Finance  and  Improve- 
ment Committee  submitted  a  letter  from  the  London  County 
Council  agreeing  to  contribute  h.ilf  tho  nett  cost,  not  exceed- 
ing £16,620  lOs.,  of  the  improvement  of  Ludgate-hill  between 
St.  Martiii'sioiiit  and  I'ilgrim-street,  conditionally  on  the 
amonnt  being  accepted  as  a  final  settlement  of  any  and  all 
outstanding  claims  in  respect  of  all  City  improvements  other 
than  those  to  which  the  council  had  already  ple<lged  itself  to 
contribute.  Tho  committee  recommended  that  the  same 
should  be  acceptcil.  The  committee's  recommendation  was 
adopted.  The  court  approved  of  arrangements  for  acquiring 
the  freehold  interest  in  the  ground  needed  to  widen  the  public 
way  in  front  of  4  Cheapside  for  £21,230,  Jind  the  freehfdd 
interest  in  126  Fenchurch-street  for  £14,2.50.  The  Streets 
Committee  reported  that  tho  cost  of  the  work  of  cleansing  and 
flushing  the  sewers,  which,  it  may  remembered,  the  court 
decided  in  July  last  shonlii  be  carried  out  by  tho  cleansing 
department  (of  which  Mr.  W.  Keillor  is  tho  he.id),  instead  of 
by  the  contractors,  for  the  said  period  was  £524,  as  against 
£1,942  which  had  been  paid  under  the  old  system.  A  saving  of 
£1,3,50  had  been  therefore  effected.  The  re]«)rt  of  the  com- 
mittee was  ailopii'd. 

VESTRIES  AND   DISTRICT   BOARDS. 

Battersea. — Last  week  the  vestry  resolved  to  apply  to  the 
Local  (iovernment  Board  for  sanction  to  borrow  the  sum  of 
£1,545,  required  for  the  erection  of  conveniences  for  both 
se.xos  in  Battersea  Park. 

Bermondsey.-  The  vestry  recently  received  a  report  of 
the  Gemral  Purposes  Committee  which  notified  the  receipt 
of  a  letter  from  tho  London  County  Council  with  reference 
to  the  Tower  bridge  southern  approach,  stating  that  the 
council  had  decided  to  make  arrangements  for  paving  the 
carriageway  with  wooil,  for  lighting  the  whole  thoroughfare 
by  electricity  instead  of  by  gas,  and  for  planting  trees  on  eacli 
footway,  the  local  authorities  having  undertaken  to  pay  tho 
additioTuil  cost  of  the  fittings  for  the  electric  light. — After 
carefully  discussing  a  proposal  to  apply  for  snmmonses  against 
three  firms  for  non-compiianco  with  notices  served  to  abate 
smoke  nuisances,  the  vestry  eventually  adopted  a  motion 
recommending  the  administration  of  the  law  as  before  but 
"  with  a  due  regard  to  the  difficulties  arising  in  the  various 
cases." 

Chelsea. — The  surveyor  recently  reported  that,  owing  to 
the  exceedingly  high  tide  on  the  29th  ult.,  some  damage  was 
done  to  the  wall  at  Cheyne-walk,  in  tho  narrow  portion  east 
of  Milman's-street,  He  had  had  it  temporarily  repaired,  but 
the  district  surveyor  had  served  a  notice  requiring  the  wall 
to  bo  rebuilt  ami  made  souinl.  He  (the  surveyorl  thought  a 
good  opportunity  now  presented  itself  for  rebuilding  the  wall, 
so  as  to  witlen  the  narrow  roadway.  This  could  be  dv^ne, 
with  the  consent  of  the  conservators,  without  much  trouble. 
The  rebuilding  would  not  interfere  with  anyone's  rights,  am) 
should  the  occupiers  raise  any  objection  to  the  rebuilding  the 
vestry  coidd  disregarii  their  opposition  or  get  tho  district  sur- 
veyor to  serve  them  with  notices  to  rebuild  tho  wall  at  their 
own  cost.  He  felt  that  if  the  wall  conid  be  rebuilt  5  ft.  fur- 
ther back  it  could  be  done  without  interfering  with  anyone. 
It  was  eventually  decided  to  instruct  tho  surveyor  to  see  tho 
Thames  Conservators  and  prepare  a  report  on  the  matter. 

Fulham. — At  a  recent  meeting  of  tho  vestry  a  long  dis- 
cussion took  place  with  reference  to  the  relative  merits  of  wood 
and  asphalte  paving,  and  ultimately  it  was  decided,  despite  a 
rocommondation  from  tho  ^Vorks  CommiKce  in  fa\'0ur  of  the 
latter,  that  North  End-road  from  Star-road  to  Mornington- 
road  should  bo  paved  with  wo*nl. — At  their  next  meeting  tho 
vestry  will  consider  a  motion  that  a  poll  of  the  ratepayers  Ik) 
taken  as  to  whether  or  no  the  vestry  shall  pnicecd  with  the 
erection  of  electrio  light  plant,  dust  destructors,  swimming 
baths  and  wash-houses, 

Crocnwich.— At  the  last  nieetinf?  of  the  district  lioanl  of 
works  the  clerk  was  instructed  to  enter  into  negotiations 
with  the  Greenwich  Union  truardiuns  with  a  view  to  renting 
01*  purchasing  u  |>ioco  of  laud  within  the  western  boundary 
wall  of  (lie  workhouBB,  aiul  adjoiuing  the  public  couvcuiem'O 
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at  the  northern  end  of  Vanbrugh-hill,  for  the  purpose  of 
erecting  thereon  a  public  sanitary  convenience  for  both  sexes. 

Hammersmith, — At  the  last  meeting  of  the  vestry  the 
Electric  Lighting  Committee  presented  a  report  from  the 
engineer  estimating  the  cost  of  plant  and  works  for  completing 
the  lighting  of  the  main  roads,  and  such  other  extensions  of 
the  electric  light  as  were  at  present  considered  advisable,  at 
£25,000.  It  was  decided  to  carry  out  the  work  at  once. 
Upon  the  recommendation  of  the  Works  Committee  it  was 
resolved  to  secure  property  for  the  widening  of  the  east  side 
of  Fulham  Palaoe-road,  at  a  cost  of  £3,6.53. 

ISlingtOllr — At  a  meeting  of  the  vestry  on  Friday,  Mr. 
Johnson  moved — "  That  it  be  referred  to  the  Works  Com- 
mittee to  make  inquiries  and  to  report  upon  what  terms,  if 
any,  the  vacant  land  in  Pemberton-gardens  can  be  seem-ed 
for  the  purposes  of  an  open  space  or  public  garden."  Mr. 
Mills  suggested  that  the  London  County  Council  should  be 
asked  to  contribute  towards  ths  cost  of  the  open  space.  With 
this  suggestion  embodied  the  motion  was  carried. 

Kensington. — At  the  last  ordinary  meeting  a  letter  was 
read  from  the  vestry's  contractor  at  the  Purfleet  depot  stat- 
ing that  the  recent  gale  and  high  tides  had  done  a  large 
amount  of  damage.  Parts  of  the  sea  wall  had  been  can'ied 
away,  the  water  having  flooded  the  depot.  It  was  decided 
to  follow  a  suggestion  contained  in  the  letter  and  instruct  the 
surveyor  to  proceed  at  once  to  the  depot  for  the  purpose  of 
taking  steps  to  prevent  any  further  damage  being  done. 

Lambetll. — On  the  recommendation  of  the  General  Pur- 
poses Committee,  the  vestry  at  a  recent  meeting  passed  the 
estimate  and  apportionment  for  making-up  Arodene-road. 
The  cost  was  set  down  at  £595. — The  vestry  assented  to  the 
proposal  of  a  committee  to  applj'  for  sanction  to  a  loan  of 
£1,750  for  the  purposes  of  a  public  library.  The  committee 
have  already  entered  into  a  conditional  contract  for  the  pur- 
chase, for  £2,550,  of  a  site  at  the  corner  of  Benedell-street 
and  Westow-hill,  Gipsj'  Hill. 

NewingtOn.— A  communication  suggesting  that  the  con- 
tractor for. the  rebuilding  work  on  the  "Elephant  and  Castle" 
site  should  shift  the  new  buildings  to  the  lines  set  forth  in 
the  recommendation  which  the  vestry  recently  sent  to  the 
London  County  Council  was  under  consideration  at  the  last 
meeting.  The  proposal  of  a  member  to  forward  a  letter  to 
the  council  reiterating  the  former  recommendation — namely, 
that  of  shifting  the  buildings  a  little  towards  Newington- 
butts  and  rounding  off  the  northern  head  of  the  "  island" — 
was  adopted.  Thefollowing  was  also  adopted  :  "That  pending 
the  provision  of  a  central  generating  station  for  the  parish 
the  new  stables  be  lighted  by  electricity  from  the  baths  in- 
stallation, and  an  electric  motor  provided,  with  oat-crushing 
machinery,  maize  and  bean  splitter,  chaff-cutter,  lifting 
hoist,  friction  hoist,  shafting  and  belting,  &c.,  with  all  cutting, 
fixing,  &c.,  at  an  estimated  cost  of  £509  5s.,  being  an  excess 
of  £180  over  the  estimate  for  chaff-cutting,  &c.,  by  means  of 
a  gas  engine  and  lighting  the  building  by  gas.  The  tender 
of  Messrs.  B.  Finch  &  Co.,  amounting  to  £1,797,  was  accepted 
for  the  construction  of  two  underground  conveniences — one 
at  Manor-place  and  the  other  in  Beresford- street. 

ShoreditCll. — At  the  last  meeting  of  the  vestry  a  memorial 
was  received  from  a  number  of  ratepayers  calling  attention 
to  the  great  inconvenience  caused  to  business  owing  to  the 
Shoreditch  end  of  Eivington-stroet  being  so  narrow.  The 
communication  was  referred  to  the  Works  Committee  for 
consideration.  A  letter  was  read  from  the  London  County 
Council  stating  that  they  propose  to  lay  out  a  certain  piece 
of  land  in  Ivy-street,  Hoxton,  as  a  recreation  ground. — 
The  Housing  of  the  Working  Classes  Committee  reported  that 
they  had  consulted  with  the  architect  upon  the  twenty-one 
tenders  received  by  the  vestry  for  the  erection  of  model 
dwellings  at  Moira-place  and  Plumber's-place.  The  tenders 
ranged  from  £17,221  to  £22,161,  and  the  committee  recom- 
mended the  vestry  to  accept  the  lowest  but  one,  that  of 
Messrs.  Lawrence  &  Co.,  at  £18,.504.  In  order  to  fully  dis- 
cuss the  matter,  the  vestry  went  into  committee.  As  a  result 
of  their  deliberations  they  reversed  the  decision  of  the  com- 
mittee and  accepted  the  lowest  tender,  amounting  to  £17,221, 
sent  in  by  Mr.  J.  Stead. — After  a  short  discussion  the  vestry 
adopted  the  report  of  the  chief  electrical  engineer,  Mr.  C. 
Kewton  Russell,  on  the  question  of  various  important  ex- 
tensions in  connection  with  the  lighting  of  the  streets. 
The  report  gave  the  cost  of  the  improvements  at  £6,930, 
which  sum  included  the  remaking  of  footways,  the  supply 
and  erection  of  eighty-four  new  lamps,  the  provision  of  street- 
boxes,  cables,  &c.,  and  the  carrying  out  of  certain  alterations 
to  the  switchboard  at  the  generating  station. 

Westminster. — At  a  special  meeting  of  the  vestry,  on  the 
8th  inst.,  a  petition,  signed  by  500  ratepayers,  in  favour  of 
the  rescision  of  the  vestry's  resolution  in  regard  to  the  pro- 
posed tramw.ay  over  Westminster  liridge,  was  submitted  by  a 
deputation  of  ratepayers  headed  by  Mr.  Sydney  (Jedge,  m.p. 
After  considerable  discussion  a  vote  was  taken,  which  resulted 
in  thirty-six  voting  for  the  rescision  and  twenty-seven  against; 
but  as  a  two-thirds  majority  was  required,  the  position  the 
vestry  have  taken  up  with  regard  to  the  matter  remains 
unaltered. 

Wllitechapel. — The  district  board  have  decided  to  purchase 
certain  buildings  adjoining  the  destructor,  at  a  cost  of  aboui 


£5,000.     A  committee  will  make  the  necessary  arrangementi 
for  the  acquirement  as  soon  as  possible. 

PROVINCIAL  AND  GREATER  LONDON 

AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Berwiclt-On-Tweetl. — The  town  council,  at  a  recent  meet- 
ing, decided  to  invite  competitive  plans  for  the  new  police 
station  and  lock-up,  which  is  to  be  built  in  Church-street,  at 
an  estimated  cost  of  £3,000  or  £4,000.  Two  prizes  of  £50 
and  £25,  are  to  be  offered  as  the  first  and  second  prizes  for 
the  best  plans. 

Bournemouth.— At  a  meeting,  held  on  Wednesday,  the 
town  council  finally  disposed  of  the  proposals  to  construct 
electric  tramways  through  the  borough.  An  endeavour  was 
made  to  appoint  a  committee  to  obtain  information  as  to  the 
working  of  tramways  in  other  towns,  but  by  a  majority  of 
ten  votes  to  six  it  was  considered  not  desirable  for  the  coun- 
cil to  construct,  or  allow  others  to  construct,  tramways  with- 
in the  borough.  The  town  clerk  was  also  instructed  by  a 
similar  vote  to  oppose  any  application  for  powers  to  build 
tramways  locally. 

BOOtle. — The  borough  engineer  recently  submitted  a  report 
regarding  the  nature  of  the  subsoil  of  the  new  electric  light- 
ing station.  The  Watch  Committee,  it  was  stated,  had  de- 
cided on  the  provision  of  a  bed  of  concrete  4  ft.  wide  and  2  ft. 
thick,  where  necessary,  under  the  walls  of  the  building,  at 
the  necessary  depth,  instead  of  taking  the  foundations  of  the 
walls  down. 

Bristol. — The  Sanitary   Committee  have  unanimously  de- 
cided to  recommend  the  abolition  of  all  fees  payable  on  plans, 
for  new  buildings  and  alterations. — At  a  recent  meeting  of 
the  corporation  a  committee  was  appointed  to  consider  the 
provision  of  new  and  more  adequate  municipal  buildings. 

Cambridge. — It  was  recently  decided,  on  the  recommenda- 
tion of  a  committee,  to  purchase  a  strip  of  land  from  the 
authorities  of  Jesus  College,  for  £275,  for  purposes  of  street 
improvement. — Arrangements  are  shortly  to  be  made  with 
the  patentees  of  a  new  form  of  market  stall  for  the  erection 
of  two  stalls  on  the  Market-hill,  at  an  estimated  cost  of  £70 
or  £80. 

Chester. — The  Local  Government  Board  will  shortly  hold 
an  inquiry  into  the  council's  application  for  sanction  to 
borrow  £300  for  the  purchase  of  a  fire  engine,  &c. 

Chichester. — It  is  stated  that  the  residents  are  at  present 
suffering  considerable  inconvenience  owing  to  a  failure  in  the 
water  supply.  It  might  be  mentioned  that  the  undertaking 
is  shortly  to  be  transferred  to  the  corporation,  under  Parlia- 
mentary powers,  for  a  sum  of  about  £55,000,  and  for  some 
weeks  past  considerable  alterations  have  been  taking  place, 
including  the  sinking  of  a  new  well.  The  first  difficulty  arose 
at  the  works  last  week,  owing  to  a  mishap  to  the  pumping 
machinery,  and  the  supply  was  consequently  cut  off  before 
there  was  the  least  chance  of  issuing  the  usual  notices.  It  is 
fortunate  that  the  city  is  in  possession  of  many  private  wells, 
inasmuch  as  in  the  present  awkward  predicament  the  water 
to  be  drawn  from  these  sources,  although  its  purity  in  times 
past  could  not  always  be  guaranteed,  is  proving  of  immense 
service. 

Colchester. — The  report  of  the  Roads  and  Drainage  Com- 
mittee referring  to  the  widening  of  the  Maldon-road  was 
adopted  at  the  last  town  council  meeting.  Certain  alterations 
in  the  accepted  plans  of  the  proposed  new  town  hall  were  also 
agreed  to. 

Coventry, — At  last  week's  meeting  of  the  city  council  it 
was  decided,  on  the  recommendation  of  the  General  Works 
Committee,  to  proceed  with  the  construction  of  crossings  at 
the  junction  of  certain  roads,  at  an  estimated  cost  of  £110. 
The  council  also  resolved  to  sanction  the  execution  of  several 
street  improvements,  at  an  estimated  cost  of  £1,545,  and  to 
spend  a  sum  not  exceeding  £200  on  the  purchase  of  a  disin- 
fecting apparatus  for  Pinley  small-pox  hospital. 

Derby. — The  corporation  have  appointed  Messrs.  Bramwell 
&  Harris  as  engineers  for  carrying  out  the  sewage  scheme. 
It  is  proposed  to  acquire  from  70  to  100  acres  of  land  close  to 
Spondon  station,  and  to  discharge  the  effluent,  after  precipita- 
tion has  taken  place,  into  the  river  Dcrwent  just  below 
Borrowash.  The  system  is  estimated  to  cost  £1(X),000  for 
land  and  works  at  Spondon  and  £20,000  for  alterations  to 
drains,  sewers.  At. 

Douglas,  Isle  of  Man.— The  town  council  have  resolved 
to  suspend  the  carrying  out  of  the  drainage  scheme  until  the 
Tynwald  Court  has  been  applied  to  for  further  borrowing 
powers,  as  it  had  been  stated  at  a  recent  meeting  of  the 
council  tliat  the  scheme,  instead  of  costing  £33,000  according 
to  the  original  estimate,  will  cost  nearly  £60,000. 

Falmouth.— Last  week  tlio  corporation  received  a  report 
from  Prof.  Wanklyn  on  the  town  water  supply.  He  stated 
that,  except  in  one  particular,  Falmouth  water  was  everything 
that  could  bo  desired.  It  was  impossible  that  typhoid  could 
be  communicated  by  the  water.  While  the  water  did  not 
exhibit  the  high  degree  of  organic  purity  that  modern  require- 
ments demanded,  at  the  same  time,  knowing  the  history  of 
the  water  and  having  analytical  results,  he  had  no  Uesita- 
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tion  in  saying  that  the  water  was  not  dangerous  to  health. 
With  efiSeient  sand  filtration  Palmoaih  water  would  take 
rank  with  the  finest  known  water. 

Hartlepool. — Major  Cardew  held  a  private  inquiry  last 
week,  on  liehalf  of  the  Board  of  Trade,  respecting  the  acci- 
dent in  connection  with  tho  overhead  electrical  tramways. 
The  driver  of  a  cab,  it  will  be  remembered,  was  injured,  while 
his  horse  was  killed. 

Hereford. — The  proposed  improvement  scheme  in  the  St. 
Owen's  district  would,  it  was  stated  at  the  last  meeting  of  the 
town  council,  cost  about  £3,000. 

HeywOOd. — At  a  moetinn  of  ratepayi>rs,  last  wcok,  the  cor- 
porati(.M  wiire  authorised  to  promote  a  Bill  in  the  ne.xt 
session  of  i'arliamont  to  empower  them  to  borrow  £65,0<X» 
to  purchase  the  waterworks. 

Hull. — Minutes  of  a  commitlco  rccommomling  the  pur. 
chase  of  a  screed  of  land,  at  a  price  of  £800,  for  street  im- 
provement purposes  in  Brook  ftud  Pruspeul-strools  have  been 
adopted. 

KIngStOn-on-ThameS.— A  l.di'al  Government  Hoard  in- 
spector roi-oiitly  lii'lil  an  inc|niry  into  the  application  of  the 
corporation  for  sanction  to  the  borrowiuR  of  £2,400  for  the 
purpo.se  of  erecting  art,  science  and  technical  schools. 

Lancaster. — On  Friday  last,  at  a  special  meeting  of  the 
town  council,  it  was  decided  to  purcliasc  the  King's  Arms 
hotel  and  estate,  which  lias  hitherto  been  rnn  by  a  private 
company.  The  hotel  is  the  largest  in  the  town,  occupies  a 
central  position,  and  the  estate  is  one  of  considerable  area, 
occupying  7,22S  srpiare  yards.  The  property,  besides  the 
hetel,  includes  eight  basement  shops,  a  public  hall  called  the 
Assembly  Room,  a  large  printing  office,  stables  and  coach- 
yard.  The  hotel  was  immortalised  by  Dickens  in  "  The  La/.y 
Tour  of  Two  Idle  Apprentices."  Wilkio  Collins  and  other 
distingnished  authors  have  found  hospitality  there.  The 
purchase  price  is  £30,000,  and  the  object  in  view  is  to  build 
on  the  land  at  present  vacant  a  new  vegetable  and  green- 
grocery market. — A  scheme  is  also  on  foot  for  the  muuici- 
palisation  of  the  tramways  and  their  extension. 

Leeds. — A  committee  of  the  corporation  held  a  meeting  on 
Friday  last,  when  a  discussion  took  place  with  reference  to 
the  provi.'iion  of  a  new  cemetery  for  the  city.  It  appears 
that  the  Building  Clauses  Committee  considered  it  inadvisable 
that  houses  should  be  built  on  land  adjoining  the  tincon- 
secrated  portion  of  the  cemetery  at  Burmantofts,  and  the 
owner  of  the  property  made  an  offer  to  the  Burial  firounda 
Committee  to  acquire  the  land,  which  extends  to  2,201  square 
yards.  It  is  calculated  that  the  unconsecrated  portion  of  the 
cemetery  can  yet  be  used  for  interments  for  about  eighteen 
years,  or  ten  years  longer  than  the  consecrated  portion,  and 
the  committee  decided  not  to  accept  the  offer  made  to  them, 
believing  it  would  be  better  to  have  a  new  cemetery  in  another 
part  of  the  city  rather  tlian  to  extend  the  burial  ground  at 
Burmantofts.  Nothing  definite  was  arranged,  but  it  was  the 
feeling  of  the  committee  that  when  the  work  of  securing 
another  cemetery  was  undertaken  it  should  include  a  cre- 
matorium.— A  practical  step  towards  the  acquisition  by  the 
council  of  Yorkshire  House  to  House  Electricity  Company  was 
taken  recently,  when  the  Parliamentary  Committee  decided 
to  recommend  the  purchase  of  the  concern. 

Leominster. — K  special  meeting  will  shortly  be  held  by 
the  town  council  to  consider  the  question  of  establishing  a 
market  for  the  town. 

Lincoln. — .At  last  week's  meeting  of  the  corporation  a 
long  discussion  took  place  with  respect  to  the  erection  of 
workmen's  dwellings,  the  Sanitar)'  Committee  recommending 
the  building  of  twenty-five  houses.  For  one  class  of  house 
5s.  a  week  rent  was  suggested,  and  for  another  4s.  a  week. 
Eventually  the  whole  matter  was  referred  back  to  the  com- 
mittee, with  the  understanding  that  a  scheme  ehould  be 
brought  forward  for  houses  at  a  loss  rental. 

Liverpool. — The  Watch  Committee  have  adopted  a  report 
of  a  Rub-coiiiniitteo  recommending  the  erection  of  three  dis- 
trict fire  stations  in  addifiun  to  the  existing  central  station 
at  Hatton-garden  and  tlie  one  at  Old  Swan.  The  estimated 
initial  outlay  is  £40,000,  and  the  annual  maintenance  of 
plant  £5,700. 

Mansfield. — l/ocnl  Gi>vernment  Board  sanction  hat!  been 
asked  to  a  loan  of  £14,804  for  the  purjioses  of  street  improve- 
ment and  the  purchase  of  three  additional  steam  rollers. 

Morley.— The  town  council  have  approved  the  plans  and 
sections,  preiiared  by  the  borough  surveyor,  for  certain  works 
of  sewerage  which  it  is  proposed  to  carry  out  at  a  cost  of 
about  £4lX),  and  also  decided  to  make  an  application  for  the 
necessary  sanction  to  the  work. 

Newcastle. — The  Tyno  Improvement  Commissioners  are 
abimi  to  carry  out  certain  repairs  to  the  north  pier  at  New- 
castle, involving  an  outlay  of  some  £.300,000  Thoy  have 
decided  that  this  work  shall  ho  done  by  contract  and  not 
departmentnlly  as  hitherto.  Similar  work  has  previously 
been  done  by  the  commis-sioners'own  men  under  the  direction 
of  their  chief  engineer. 

Newport. — Mr.  Baldwin  Latham,  the  new  engineer-in- 
chicf  of  the  Wentwood  water  scheme,  which  is  designed  to 


supply  Greater  Newport,  has,  says  a  local  paper,  already  hit 
npon  a  notable  idea  to  prevent  the  mixing  of  anv  more 
shoddy  concrete.  He  has  recommended  concrete  mixers 
with  steam  power  attached — one  to  mix  a  cubic  yard  at  a 
time,  and  two  machines  each  of  half-yard  power.  This  will 
be  a  decided  improvement  on  the  "  bumpers  "  and  the  piece 
work  which  last  winter  were  responsible  for  an  unnecessary 
outlay  of  £15,000.  Mr.  Latham  also  requires  a  atone- 
breaker,  and  the  Wentwood  sab-committee  have  sanctioned 
the  latter  and  one  each  of  the  mixeri",  together  with  a  set  of 
stonobrenker  rolls,  also  advised  upon  by  Mr.  Latham.  Th« 
works  are  to  be  lighted  bv  electricitv.  The  ex]>endilarB  up 
to  da*e  at  Wentwood  is  £10.5,234  Vis.  .5d. 

Norwich. — An  inquiry  has  been  held,  on  behalf  of  the  Local 
Government  Board,  with  respect  to  an  application  of  the 
council  for  sanction  to  borrow  a  sum  of  £3,000  for  the  laving- 
otit  of  pleasure  gardens  and  £19,f>50  for  the  erection  of  a 
technical  school.     Some  objection  was  offered  to  the  scheme. 

Penzance. — The  corporation  have  adopted  a  proposal  to 
ac(iuiro   property  in  Market  Jew-street   for   widening    that 

thoriiii'j-lifare. 

Saffron  Walden. — The  town  council  have  instructed  the 

borougli  surveyor,  Mr.  G.  William  Lacey,  to  submit  a  report 
on  the  footpaths  in  the  town,  together  with  an  estimate  of 
the  cost  of  paving  and  kerbing  those  portions  at  present  un- 
paved,  with  the  view  to  considering  the  advisability  of  obtain- 
ing a  loan  to  carry  out  the  proposed  improvements. — The 
water  supply  of  the  town  has  been  analysed  and  fnand  to  be 
quite  free  from  any  pollution. — An  experiment  is  being  con. 
ducted  with  incandoscoDt  gas  burners  on  certain  of  the  publio 
street  lamps. 

Salford. — The  corporation  have  decided  to  purchase  the 
land  lying  between  Langley-road,  .\gecroft-lane  and  the  river 
Irwell,  containing  about  4.5  acres,  at  the  price  of  £600  per 
acre,  for  the  purposes  of  a  new  cemetery. 

Stafford. — The  corporation  have  decided  to  purchase  some 
property  adjoining  premises  belonging  to  the  corporation  in 
Broad  Kye,  with  the  view  of  erecting  ten  artisans'  dwellings 
on  the  site  of  the  present  dilapidated  houses. 

Swansea.^At  a  recent  meeting  of  the  executive  committee 
of  the  llail)onr  Trust  it  was  unauimously  resolved  to  recom- 
mend tlie  trust  to  spend  £100,000  on  works  authorised  by  .4ct 
of  Parliament,  including  a  new  lock,  measuring  400  ft.  by 
60ft.,  at  the  South  Dock!  The  cill  of  the  new  dock  will  be 
deep  enough  to  admit  steamers  which  now  can  only  be  accom- 
modated at  the  other  two  docks ;  and  this  work  will  there- 
fore contribute  to  brinf^  the  dock  up  to  modern  requirements. 

Walsall. — An  application  will  shortly  be  made  to  the  Local 
Government  Board  for  sanction  to  acquire,  at  a  cost  of 
£2,000,  certain  land,  together  with  a  residence,  as  a  site  for 
an  isolation  hospital. 

Workingfton.^A  resolution  was  passed  by  the  council,  on 

Monday,  pledging  the  town  to  subscribe  £150,(X)0  towards  the 
making  of  a  deep-water  dock.  This  is  an  addition  of  £50,000 
to  the  resolution  carried  on  November  25th,  and  has  been 
rendered  necessary  owing  to  the  increase  in  the  estimates. 

Worthing;. — .\  recent  report  of  the  Electric  Lighting  Com- 
mittee contained  their  approval  of  the  proposal  to  introduce 
the  electric  light  into  the  borough.  A  sub-committee,  it  is 
stated,  are  preparing  a  report  embodying  such  recommenda- 
tions as  in  their  judgment  should  be  adopted,  and  are  obtain- 
ing all  necessary  information. 
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Barry. — .\n  inquiry  has  been  held  by  the  Local  Govern- 
ment Board  regarding  an  application  of  the  council  to  borrow 
£3,767  for  the  carrying  out  of  works  of  water  supply  and 
£6.1 '10  for  lo.id  improvements. 

Bedlington.  —  At  a   meeting   of   the   council,   held   lost 

Tliursday,  Mr.  C.  Brown,  the  surveyor,  drew  attention  to  the 
fact  that  there  was  a  likelihood  of  the  town's  supply  being 
interfered  with  by  the  Tynemouth  water  supply.  Il  was 
agreed  that  a  committee  sbonld  lurange  with  the  surveyor  to 
watch  the  interests  of  the  council  in  the  matter. 

Brentford. — The  District  Council  have  intimated  to  the 
Cliiswiek  Urban  District  Council  and  the  Middlei^ex  County 
Council  that  they  cannot  agree  to  bear  any  part  of  the  cost  of 
widening  the  approach  on  the  Middlesex  side  of  the  new  Kew 

bridge, 

Chiswick. — At  the  last  meeting  of  the  district  council  the 
seal  of  the  council  was  affixed  to  an  agreement  for  the  sale 
and  purchase  of  land  for  a  site  for  an  isolation  hospital. 

Cleothorpes.  — It  was  resolved,  at  the  last  niiH>ting  of  the 
dislru  t  1  iiiiniil,  to  have  the  water  in  the  district  |)eriodically 
analysed,  as  a  precaution  against  epidemics. 

Cowpen.  -Un  the  motion  of  the  chairman  it  was  decided, 
at  la.st  week's  mooting,  to  ap]>oint  a  de]>nt-'»tion  to  solicit  an 
interview  with  Lord  Armstrong,  of  (.'rngside,  with  a  view  to 
obtaining  his  permission  In  utilise  a  portion  of  the  water  flow, 
ing  from  the  Simonside  Hills  ut  Giwit  Tofsun  and  emptying 
itself  into  the  river  at  Kolhbury  for  the  purposes  of  obtain- 
ing a  copious  and  adequate  supply  of  pure  and  wholesome 
water  for  domestic  an>l  traile  purposes,  to  meet  the  increasing 
rcqniromeutg  of  the  district.     It  was  pointed  out  that  ftfter 
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the  action  of  the  TTnemouth  Corporation  in 'promoting  its 
AVater  Bill  there  was  no  alternative  but  to  obtain  a  scheme 
of  their  own.  They  had  been  left  in  an  isolated  condition  by 
the  other  authorities  in  East  Northumberland,  and,  as  it  was 
absolutely  necessary  to  obtain  an  augmented  supply,  it  was 
considered  that  this  was  the  best  scheme  that  could  be  entered 
upon.     The  estimated  cost  was  £40,000. 

Dawlish. — In  the  paragraph  of  last  week  relating  to  the 
landing  stage  scheme  Mr.  II.  A.  Garrett  was  mentioned  as 
being  the  surveyor  to  the  council.  This  was,  of  course,  in- 
correct. Mr.  Garrett  is  the  borough  surveyor  of  Torquay,  aud 
is  acting,  by  permission  of  his  council,  as  consulting  engineer 
for  the  scheme.  He  designed  and  erected  the  Torquay 
promenade,  pier,  and  landing  stage,  and,  in  addition  to  his 
m;iiiv  other  duties,  carries  on  the  work  of  harbour  engineer. 

East  Ham. — The  Local  Govcruraent  board  have  sanctioned 
the  district  council's  application  for  a  loan  of  £300  for  the 
purchase  of  horses  for  their  fire  engine, —  Mr.  Passmore 
Edwards  has  intimated  to  the  district  council  his  willingness 
to  provide  a  building  for  the  purposes  of  a  public  library  in 
the  Flasket  AV'ard,  at  a  cost  of  £-1,000. 

Eastleigh. — At  the  last  meeting  of  the  council  it  was  de- 
cided to  call  in  an  expert  to  inspect  the  plans  of  the  new 
council  offices  which  will  shortly  be  invited. 

Fleetwood. — A  Local  Government  Board  inquiry  was  held 
on  Thursday  last  with  respect  to  an  application  of  the  council 
to  borrow  £2,4.50  for  the  execution  of  certain  works  of  private 
street  improvement. 

Hanwell. — At  the  last  meeting  of  the  district  council  a 
letter  was  read  from  the  Reeves  Syndicate  with  regard  to 
the  suggestion  that  they  might  take  over  the  sewage  works 
of  the  council.  Their  terms,  briefly,  were  :  That  the  Reeves 
Syndicate  take  over  the  sewage  works,  indemnify  the  council 
for  all  actions  for  nuisance  or  injury  to  health,  keep  the 
sewer  free  from  all  escape  of  air,  carry  out  all  the  necessary 
repair,  and,  in  consideration  of  such  work,  receive  an  indemni- 
flcatinn  of  £15  per  week,  or,  in  default  of  abating  a  nuisance 
within  fourteen  days,  relinquish  the  works  without  further 
payment.     The  consideration  of  the  offer  was  deferred. 

Heanor. — A  Local  Government  Board  inquiry  was  held  on 
the  9th  inst.  respeitting  an  a]>plication  of  the  district  council 
to  borrow  £13,000  to  carry  out  a  scheme  of  drainage  and  sew- 
age disposal.  A  contract  with  the  "  Universal "  Sewage 
Puri6cation  Company  for  the  use  of  their  patent  system  has 
been  sealed  by  the  conncil.  The  scheme  and  plans  were  ex- 
plained to  the  council's  consulting  engineer,  Mr.  E.  W.  Ives, 
of  Derby,  and  there  was  practically  no  opposition.  The  council 
propose  to  proceed  with  the  scheme  at  once. 

Hornsey. — The  following  motion  was  discussed  at  a  recent 
meeting,  but  meeting  with  little  support  from  the  council  was 
defeated:  "That,  in  view  of  the  serious  injury  to  health  and 
house  property  which  occasionally  results  from  the  great 
vibration  caused  by  the  use  of  the  scaritier  in  the  re2)air  of 
roads  in  the  district,  it  be  referred  to  the  Highways  and 
Lighting  Committee  to  consider  and  report  on  the  question 
whether  it  is  not  possible  and  desirable,  and  to  what  extent, 
to  substitute  manual  labour  for  the  scarifier  in  the  repair  of 
roads." 

Llandudno. — A  Local  Government  Board  inquiry  has  been 
held  into  an  application  of  the  council  for  sanction  to  borrow 
£25,000  for  the  execution  of  a  combined  refuse  destructor 
and  electric  lighting  scheme.  Mr.  A.  H.  Preece,  who  ex- 
plained the  portion  of  the  scheme  relating  to  electric  light- 
ing, stated  that  the  works  would  bo  on  the  three-wire  system. 
There  would  be  thirty  arc  lamps  for  the  illumination  of  the 
sea  front  and  twenty  others  in  various  parts  of  the  town.  Mr. 
Paley  Stephenson,  engineer  to  the  conncil,  described  the 
refuse  destructor  scheme. 

Matlock. — A  numerously-attended  meeting  of  ratepayers 
was  held  last  week  to  authorise  the  district  council  to  promote 
a  Bill  in  the  coming  session  of  Parliament  for  the  acqui-sition 
of  the  undertaking  of  the  Matlock  Waterworks  Company, 
Limited,  the  improvement  of  the  supply,  the  laying  down  of 
a  sewerage  scheme,  and  for  a  number  of  items  of  minor 
importance.  A  resolution  adopting  the  Act  of  Parliament  as 
submitted  to  the  meeting  was  put  and  carried  nein.  con. 

Ripley. — The  surveyor  recently  i-eported  that  the  cost  of 
currying  out  certain  proposed  repairs  to  the  carriers  at  the 
northern  sewage  farm  would  be  £300,  and  proposed  the 
execution  of  a  small  section  of  the  work.  This  was  adopted. 

SeafOrd. — The  monthly  meeting  of  this  council  was  held 
last  week,  when  the  clerk  reported  having  written  to  the 
Public  Works  Loan  Board  for  a  loan  of  £636  for  the  purpose 
of  a  chape)  for  the  cemetery,  one  of  £600  for  works  in  con- 
nection with  the  disjiosal  of  sewage  at  the  pumping  station, 
and  £55  for  the  purchase  of  a  road-rollor.  A  reply  has  been 
received  stating  that  the  council  must  obtain  a  rcconiiucnda- 
tion  from  tlje  Local  Government  Board  for  the  first  two 
amounts,  but  the  board  declined  to  entertain  the  question  of 
a  loin  for  the  roller. 
.     Sheerness.— At  tho  request  of  Sir  Charles  Warren,  the 

■  council,  at  their  last  week's  meeting,  decided  to  carry  out  the 

■  work  of  raising  tho  high  road  which  runs  from  the  town  to 
.  the  mainland  of  Kent  eoiue  5  ft.  6  in.,  in  order  to  prevent  any 

further  inroads  being  made  by  the  sea. 


Swanag;e. — The  district  council  have  resolved  to  apply  to 
the  Local  Government  Board  for  sanction  to  borrow  £8,500 
for  carrying  out  the  following  sewerage  works:  (1)  The  con- 
strnction  of  an  outfall  sewer  discharging  at  Peveril  Point ; 
(2)  the  continuation  of  the  main  sewer  to  Herston  along  the 
main  road,  with  the  necessary  branches  ;  (3)  the  construction 
of  a  sewer  along  the  Shore-road  and  a  portion  of  L'hvell-road  ; 
and  (4)  the  carrying  out  of  such  portions  of  the  house  connec- 
tions as  can  legally  be  charged  against  the  district  rate.  Mr. 
Newman,  of  Ryde,  is  tho  engineer  for  the  works. 

Swinton. — Local  Government  Board  sanction  has  been 
received  to  a  loan  of  £2,245  for  the  erection  of  works  of  sew- 
erage and  sewage  disposal. 

Teignmouth. — At  the  last  meeting  of  the  district  council 
a  letter  was  read  from  the  Local  Government  Board  with 
reference  to  the  application  of  the  council  for  sanction  to 
borrow  money  for  water  supply  purposes.  The  board  requested 
to  be  furnished  with  a  copy  of  the  resolution  directing  appli- 
cation to  the  board  to  sanction  a  loan  of  £9,000.  The  chair- 
man said  that  the  original  application  of  the  council  was  for 
sanction  to  borrow  £7,50(1,  but  the  Local  Government  Board 
recommended  certain  substantial  alterations  with  regard  to 
the  water  snpjily,  and  also  that  application  should  be  made 
for  the  extra  £1.500.  On  the  motion  of  Mr.  Wheatley,  it  was 
decided  to  make  a  formal  application  for  sanction  to  borrow 
£9,000. 

UttOXetei*. — A  Local  Government  Board  inquiry  has  been 
arranged  to  take  place  on  the  16th  inst,  with  reference  to  an 
application  of  the  conncil  to  make  the  urban  area  co-extensive 
with  the  \\'ater  Act  area. 

Woking'. — The  district  council,  at  their  last  meeting,  ac- 
cepted the  tender  of  Mr.  James  Martin,  of  Addlestone,  for 
the  erection  of  the  proposed  new  municipal  buildings,  the 
price  being  £5,525.  The  woodwork  in  the  new  council 
chamber  is  to  be  of  oak,  and  the  site,  situate  on  Commercial- 
road  between  the  Public  Hall  and  the  Conservative  Club 
buildings,  is  considered  a  most  suitable  one.  Application  is 
to  be  made  to  the  Local  Government  Board  for  leave  to  raise 
a  loan  of  £6,000  for  the  erection  of  the  buildings. 

RURAL   DISTRICT  COUNCILS. 

Berkhampsted. — \n  inquiry  was  held  last  week  by  Mr. 
George  W.  Willcocks,  who  was  accompanied  by  Mr.  H.  P. 
Boulnois,  with  respect  to  an  application  of  the  council  for 
sanction  to  borrow  a  sura  of  £11,000  for  purposes  of  sewer- 
age and  sewage  disposal. 

Blackwell.— On  Thursday  last  tho  medical  officer  sub- 
mitted to  the  council  the  results  of  his  analyses  of  samples 
of  water  from  a  supply  at  Pinxton.  These  showed  that  the 
supply  had  undergone  considerable  pollution  since  June,  1896, 
aud,  in  his  opinion,  the  water  ought  not  to  be  used  on  any 
account  as  a  public  supply,  for  it  was  not  suitable  for  domestio 
purposes.  The  surveyor,  he  mentioned,  had  constructed 
certain  filter-beds  in  accordance  with  his  own  ideas  to  the 
Cosham  sewage  tanks  at  Tibshelf  and  they  had  worked 
splendidly.  The  rate2)ayers  had  been  saved  something  like 
£500  or  £60tJ. 

Foleshill. — Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  of  £9,640  for  the  carrying  out  of  a  scheme 
for  supplying  water  to  Bed'.vorth. 

Hailsham. — The  council  have  agreed  to  purchase  a  sewage 
van,  slnfh  cart  and  pumping  apparatus,  at  a  cost  of  about 
£130. 

Liskeard. — It  was  stated,  at  a  recent  meeting,  that  the 
owners  of  the  waterworks  of  East  and  West  Looe  had  been 
asked  to  offer  their  undertaking  to  the  council  at  a  fair  valua- 
tion.— An  application  is  shortly  to  be  made  to  the  Local 
Government  Bonrd  for  sanction  to  a  loan  of  £2,500  tor  the 
purpose  of  carrying  oat  the  proposed  water  scheme  at  Wert 
Looe,  according  to  the  plans  of  Mr.  J.  Thomas. 

Newton  Abbot. — The  council  have  decided  to  make  an 
application  to  the  Local  Government  Board  for  sanction  to  a 
loan  of  £1,000  for  the  provision  of  a  water  supply  for  Lust- 
leigh. 

Tiverton. — The  district  council  have  adopted  plans  pre- 
pared by  Mr.  Donald  Cameron,  city  surveyor  of  Exeter,  for 
carrying  out  a  septic  tank  system  of  sewerage  aud  sewage 
disposal  at  Tiverton,  at  an  estimated  cost  of  £1,200. 

Welllngrborough. — The  council   have  decided  to  expend  a 

sum  of  £:i63  on  the  construction  of  a  footpath. 


Society  of  Engineers.— At  a  meetingof  this  body,  on  Mon- 
day, the  following  gentlemen  were  elected  by  ballot  as  the 
council  and  ofiocers  for  1898:  As  president,  Mr.  Wm.  Worby 
Beaumont;  as  vice-presidents,  Messrs.  John  Corry  Fell,  Henry 
O'Connor  ami  Charles  Mason  ;  as  ordiiujry  members  of  coun- 
cil, Messrs.  James  Patfeu  Barber  ,  Joseph  Bernays,  George 
Burt,  David  Butler  Butler,  Percy  Grilhth,  Richurd"  St.  George 
Moore,  Nicholas  James  West  and  Manrico  Wilson  ;  as  hou. 
sec.  and  treasiu'cr,  Mr.  Percy  Fairfax  Niirsey  ;  as  hon.  auditors, 
Messrs.  Alfred  Lass,  i.c..\.,  and  Samuel  Wood,  ix.k.  The 
proceedings  wore  terminated  by  a  vote  of  thauks  to  the  presi. 
dent,  council  and  ofticers  for  1897,  wliivU  wag  duly  acknow- 
ledged by  the  president. 
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The  Armagh  CommiBsioners  have  appointed  Mr.  Boylo  to 
the  vacant  post  of  boroiigli  surveyor. 

Jlr.  R.  H.  Brown  recently  resigned  his  position  as  surveyor 
to  the  Urban  District  Council  of  Bridlington. 

Mr.  J.  E.  Stewart,  electrical  engineer  to  the  Derby  Corpora- 
tion, has  had  his  salary  raised  to  £362  per  iiunum. 

Hampsteud  Vestry  have  dt'cided  to  appoint  an  assistant 
electrical  engineer  in  the  plaoo  uf  Mr.  Tliouias  Hasketh,  re- 
signed. 

Mr.  A.  Bowes,  of  the  borough  engineer's  office,  Salford,  has 
been  ajipointed  surveyor  to  the  Nowton-in-Makorliold  Urbun 
District  Conncil. 

irr.  Thomas  L.  Millor,  consulting  euginoer,  Liverpool,  has 
been  appointed  to  adviso  the  Hereford  City  Council  on  their 
electric  lighting  scheme. 

Mr.  Reid  has  been  appointed  to  the  post  of  quantity  sur- 
veyor to  the  Bootle  Town  Council  in  connection  with  tho 
scheme  of  electric  lighting. 

Mr.  Charles  Mason,  a.r.i.b.a.,  surveyor  to  the  vestry  of 
St.  Mai-tin-in-tho-Fields,  has  been  elected  a  vice-president 
of  tho  Society  of  Engineers. 

Wethcrby  Rural  District  f'uuncil  have  decided  to  appoint 
an  engineer  to  prep.iro  plans  for  a  scheme  of  sewerage  and 
sewage  disposal  at  Thorner. 

Mr.  G.  Herbert  Bayley,  a.m.i.c.e.,  architect  and  surveyor, 
of  Manchester  and  Lymm  (Cheshire),  has  been  elected  a 
member  of  tho  Sanitary  Institute. 

Mr.  C.  H.  Godfrey,  stud.inm.i.k.,  of  tho  city  surveyor's 
office,  Manchester,  has  been  appointed  assistant  municipal 
engineer  to  the  municipality  of  Shanghai. 

At  their  liist  meeting  the  Battersoa  Vestry  appointed  Prof. 
A.  B.  W.  Kennedy,  of  17  Victoria-street,  London,  S.W., engineer 
to  carry  out  the  electric  light  scheme  for  tho  p.irish. 

Mr.  Hartright,  who  has  hitherto  acted  as  clerk  to  the 
county  surveyor  of  Warwickshire,  was  recently  appointed  to 
tho  post  of  assistant  county  road  surveyor  under  tho  council. 

It  is  reported  that  Mr.  C.  .lonos,  surveyor  to  tho  Teign- 
mouth  Urban  District  Council,  will  shortly  take  over  the 
charge  of  the  gasworks.  He  will,  of  course,  continue  his 
usual  duties. 

Mr.  J.  W.  Harris,  late  surveyor  to  the  Shoebnryness  Urban 
District  Council,  died  recently  at  tlio  age  of  seventy.  His 
health  had  been  very  indifferent  for  over  two  years,  and  was 
the  chief  cause  of  his  resignation. 

On  the  recommendation  of  the  Water  Committee  of  the 
ShefiReld  City  Council,  it  was  decided,  at  a  recent  meeting,  to 
increase  the  salary  of  Sir.  Dickinson,  of  tho  water  department, 
from  £270  to  £SdO  per  annum. 

Mr.  .1.  Woolford  Brouk,  of  the  city  surveyor's  office,  Canter- 
bury, has  been  appointed  resident  engineer  at  the  new  sewer- 
age works  of  the  Castle  Bromwiih  Rural  District  Council, 
under  Mr.  J.  E.  Willcox,  of  Birniiugham. 

The  Bridget  Committeo  of  tho  London  County  Council 
have  recommended  the  employment  of  Mr.  Fit/.maurice,  at  a 
salary  of  £800  per  annnm,  iii  connection  with  tho  construc- 
tion of  the  new  tunnel  under  the  Thames  at  tireenwich. 

Messrs.  Carfrae  &  Belfrage.  of  Edinburgh,  have  submitted 
a  report  to  the  HadtUngtonshiro  County  Council  dealing  with 
the  proposal  to  convey  the  sewage  of  Gullane  direct  to  the 
Firtli  of  Forth.  They  report  favourably  on  the  scheme,  tho 
estimated  cost  of  wliich  is  £1,000. 

It  was  recently  agreed  by  the  Streets  and  Hoads  Com- 
miltee  (north  district)  of  the  Aberdeen  Town  Council  to 
accept  the  resignation  of  Mr.  Smith,  surveyor  of  roads.  Tho 
resignation  takes  effect  on  the  iilst  December,  and  the  com- 
mittee agreed  to  pay  hint  a  ijuarter's  salary  after  that  time. 

The  six  following  candidates  for  the  post  of  chief  electrical 
engineer  to  the  Glasgow  Corporation  have  been  interviewed 
by  tho  Electricity  Committee;  Messrs.  Bay nes  (^formerly  of 
Bradford)  j  Chamen,  outdoor  maouger  to  Messrs.  Cromplon 
&  Co.;  M\inrO|  of  Anderson  .t  Muuro,  Glasgow  ;  Sharp,  of 
Glasgow  ;  Stewart,  of  Cly<lebank  ;  and  Wriglit,  of  Brighton. 

Minntcs  of  the  AValer  Committee  of  the  Shefliold  City 
Council  recently  contained  a  recommendation  that  Mr.  Marsti, 
tho  water  engineer,  sh(mld  be  granted  an  additional  £100  per 
nnnuin.  The  ftroposal  was  agreed  tci,  a  nu>mber  saying  that 
during  the  past  year  Mr.  Marsh  has  fullilletl  his  duties  to 
everyone's  satisfaction  and  had,  in  fact,  surprised  some  peoj)lo. 

Tho  Eastleigh  Urban  District  Council,  at  their  usual  fort - 
niglitly  meeting,  considered  tlio  qualllications  of  three  cnndi- 
tlatoa  for  the  post  of  surveyor  selected  by  a  committee,  and 
after  some  discussion  decided  to  appoint  Mr,  W.  Stringfellow, 
surveyor  to  the  Urban  District  Council  of  East  Cowes,  to  tho 
post.  The  other  two  candidates  selected  wore  Mr,  Bltiekshaw, 
of  Croydon,  and  Mr.  Horton,  of  Felixstowe,  The  enhiry  will 
oommeDce  at  £160  per  annum. 


Coseley  Urban  District  Council  have  increased  the  salary 
of  Mr.  C.  W.  Shackleton,  the  surveyor,  by  £30  per  annum. 
(Jn  being  informel  of  the  council's  decision,  Mr.  Shackleton 
said  that  if  anybody  had  been  punished  for  applying  for  an 
increase  m  salary,  he  had  been.  The  matter  had  been  before 
the  council  for  the  past  twelve  months,  and  it  h  id  resulted  in 
so  much  discussion  and  quarrelling  that  he  almost  wished  he 
had  never  made  the  application.  He  hoped  the  matter  had 
boon  finally  decided,  as  under  the  present  circumstances  he 
had  been  given  no  encouragement  whatever  to  serve  the  rato- 
pn'yers  to  the  utmost  of  his  ability. 

On  Thursday  last  u  special  meeting  of  the  Lan'-ashire 
County  Council  was  held  for  tho  purpose  of  receiving  the 
report  of  a  special  committee  appointed  to  eonsicler  tho 
salaries  and  duties  attached  to  tho  various  offices— surveyor 
of  county  bridges,  comity  bridge  master  and  stirveyor  of  niuin 
roads— held  by  tho  late  Mr.  William  Radford.  'I'he  council 
contirmcd  the  temporary  appointment  of  Mr.  W.  H.  Radford 
to  the  post  rendered  vacant  by  tho  death  of  his  father,  Mr. 
William  Radford.  The  couiKil  are  promoting  a  Bill  to  iloal 
with  tho  offices  and  salaries  of  the  late  Mr.  Rndfonl.  The 
total  saliries  of  Mr.  Radford  reached  £1.1!)2,  and  he  enjoyed 
private  practice.  It  is  proposed  to  include  in  the  Bill  power 
to  purchaso  and  maintain  other  than  county  bridges,  and  to 
contribute  to  tho  building  of  any  bridge  belonging  to  any 
railway,  canal  or  other  company. 

Mr.  T.  C.  Aveling  read  an  interesting  paper,  entitled 
"  Should  Roads  bo  Scarified  ■■  "  at  a  recent  meeting  of  tho 
Association  of  Birmingham  Stndents  of  the  Institution  of 
Civil  Engineers.  He  said  that  if  new  metal  was  placed  on 
unbroken  roads  it  disintegrated.  About  30  per  cent,  was 
saved  if  the  roads  were  broken  before  the  new  metal  was 
rolled  in.  Tho  cost  of  scarifying  by  hand  was  much  greater 
than  by  machine,  and  the  work  was  done  more  speedily  and 
efficiently  by  the  machine  than  it  was  by  hand.  The  difficulty 
of  obtaining  an  adequate  supply  of  labour  was  one  of  the 
drawbacks  to  tho  manual  system.  It  might  bo  said  that  tho 
abolition  of  the  manual  system  would  displace  labour,  but 
men  could  still  be  employetl  to  sift  the  broken  metal  for  tho 
purpose  of  getting  rid  of  the  dirt  and  uliliaing  the  useful 
portions  of  tho  metal  again.  The  address  was  illustrated  by 
lantern  slides. 

The  City  Council  of  Bristol,  at  Tuesday's  meetinjr,  had 
under  consideration  the  proposal  of  the  Sanitary  Committee 
to  increase  the  salary  of  Mr.  T.  II.  Vabbicom,  the  city  enei- 
neer,  from  £500  to  £800,  and  by  increments  of  £100  a  year 
to  £1,000  per  annum.  The  chairman  of  the  committee,  in 
moving  the  adoption  of  the  recommendation,  explained  that 
when  the  office  of  engineer  was  re-arranged  Mr.  .\shmead 
was  made  consulting  engineer,  at  £500  a  year,  and  at  the  pre- 
sent uioment  his  great  knowledge  wouhi  be  most  useful  to  the 
committee  in  preparing  a  report  on  the  disposal  of  tho  sewage  ; 
and  he  was  glad  to  say  that  Mr.  Ashme;ul  was  in  sufficiently 
good  health  to  give  tho  service,  and  he  was  very  pleased  to  do 
BO.  With  respect  to  the  present  proposal,  he  might  say  that 
Mr.  Ashuiead's  salary  was  £8(X)  when  ho  became  consulting 
engineer,  and  in  proposing  that  Mr.  Yabbicom's  salory  shonid 
be  £800,  and  ultimately  £1,(XX),  he  did  not  think  it  was  too 
much,  considering  Sir.  Yabbicom's  ability.  Several  other 
members  referred  to  the  thoroughly  satisfactory  character  of 
Mr.  Yabbicom's  services,  and  were  unanimously  of  opinion 
that  ho  was  deserving  of  the  proposed  increase,  which  they 
did  not  consider  at  all  excessive  for  so  able  an  officer.  They 
had  had  his  cheerful  service  for  many  years  at  a  very  low 
salary  and  at  a  time  when  ho  was  practically  doing  chief  en- 
gineer's work.  Under  these  circumstances,  and  having  in 
view  tho  importance  of  his  position  and  the  responsible 
natnro  of  his  duties,  they  thonght  that  he  was  entitled  to  a 
higher  salary.  The  motion  was  subsequently  carried  without 
a  division. 


Hig^hgate  Woods.— Writing  to  Tlie  Times,  a  ''  A  North 
Londoner"  says:  "When  the  London  Comity  Council  con- 
siders the  appeal  for  a  grant  of  £5,0(X)  towards  the  purchase 
of  the  Churchyard  Bottom  Wooil,  at  llighgute,  they  shoald 
have  in  mind  the  following  facts:  (U  The  wood  is  not  pri- 
vate but  public  properly,  which  liap|>ens  to  bo  at  pn>sent 
vested  in  tho  Ecclesiastical  Commissioners— a  strictly  I'arlia- 
mentnrv  body ;  (2)  it  is  now  absolutely  unprodactivo,  and 
therefore  the  payment  of  £25,iiuo  will  be  e<iui\-nlent  lo  a  gift 
of  that  amount  for  Church  |iurposcs ;  tho  money  coming  out 
of  tho  poc'iets  of  tho  ratepayers  of  tho  metropolis  and  of  tho 
county  of  Middlo8<?x,  except  so  far  us  rogiirda  doiialious 
amonuting  to  .€5,000;  (3)  when,  a  few  years  ago,  it  was 
sought  to  obtain  tho  other  woml  tho  (Jr.ivel  I'it  Wooil — fur 
public  purposes,  a  high  price  was  asked  by  thocouimissioners, 
and  the  public  were  appealed  (o  to  Hukicribc  tho  amount.  They 
declined  to  do  so,  and  thei-oupou  tho  commissioners  made  the 
public  a  present  of  the  wood,  by  handing  it  over  to  the  London 
Conmy  Council.  In  view  of  tlicso  facts  the  promoters  of  the 
present  scheme,  if  it  fails,  may  be  i-ensonably  advised  to  sail 
on  another  tnoW,  which  may  be  as  successful  now  at  ou  a 
former  occasion." 
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HULL  WATERWORKS  SYSTEM. 


PROPOSED    LARGE    EXPEXDITURE. 

An  important  scheme  for  completing  the  Hull  waterworks 
system  was  contained  in  a  report  submitted  by  Mr.  Bancroft, 
the  engineer,  recently. 

The  report,  The  Hull  Newa:  has  stated,  pointed  ont  that  the 
present  position  of  the  water  supply  of  Hull  is  snch  that  a 
breakdown  temporarily  disabling  either  Springhead  or  Cot- 
tingham  would  seriously  affect  the  supply  of  the  whole  city, 
and  should  even  a  slight  accident  he  coincident  at  the  two 
stations,  the  city  would  inevitably  be  without  water  for  some 
hours.  This  to  a  population  of  230,000  and  numerous  manu- 
factures would  be  a  calamity  and  entail  heavy  censoi'e  on 
those  responsible  for  the  constant  water  supply  of  the  city. 
To  meet  any  emergency  it  was  suggested  that  a  pipe  36  in. 
in  diameter  should  be  laid  from  Springhead  into  a  high-ser- 
vice reservoir  to  be  constrncted  to  the  west.  Through  this 
pipe  the  water  should  be  regularly  and  constantly  pumped. 
The  advantage  of  this  arrangement  would  be  that  the  reser- 
voir would  act  as  a  safety  valve,  receiving  water  when  the 
quantity  pumped  \vas  more  tlian  the  town  required  and  help- 
ing the  snpply  to  the  town  when  the  quantity  pumped  was 
less  than  that  required.  A  reservoir  upon  high  ground  to 
contain  10,000,000  gallons  of  water  would,  under  the  circum- 
stances be  ample  in  size,  and  if  placed  at  an  elevation  of 
17.5  ft.  to  200ft.  would  give  a  much  more  effective  pressure 
npon  Hull  than  now  existed,  be  of  great  advantage  in  case  of 
fire,  and  also  reduce  the  size  of  the  pipes  required  for  the  full 
supply  of  the  inhabitants.  The  engineer,  therefore,  strongly 
recommended  the  proWsion  of  a 

SERVICE    RESERVOIK 

as  undoubtedly  essential  to  placing  the  supply  npon  a 
thoroughly  satisfactory  basis.  The  conditions  of  altitude 
were  fulfilled  by  land  in  the  vicinity  of  the  asylum  at 
Willerby.  Here  land  could  be  obtained  lying  between  125  ft. 
and  175  ft.  above  the  mean  sea-level.  With  a  top  water-level 
of  160  ft.  nearly  the  whole  area  within  the  water  limits  would 
be  able  to  be  supplied  by  gravitation  from  the  reservoir, 
leaving  onlj'  a  narrow  strij)  on  the  west  of  Willerby,  Kirkella 
and  Hessle,  being  that  portion  above  nboitt  100  ft.  above 
ordnance  datum  to  be  supplied  by  pumping  to  a  l.igher  level. 
At  present  the  whole  of  Willerby,  Anlaby,  Kirkella  and 
Hessle  were  supplied  by  the  suburban  pumps,  the  water  to 
this  part  of  the  district,  which  was  a  growing  one,  having  to 
be  pnmped  twice  over.  This  expense  would  be  reduced  to  a 
minimum  npon  the  necessary  arrangement  of  the  mains  being 
made.  The  cost  of  an  open  reser%-oir  to  contain  30,000,000 
gallons  was  estimated  at  £60,000.  The  cost  of  connecting 
mains  from  Springhead  and  Stoneferry  were  estimated  at 
£33,000 ;  duplicate  main  from  Cottingham  at  £2O,.50O,  and 
additional  main  to  Hessle  at  £3,000  ;  total,  £118,500. 

It  was  resolved  to  take  the  report  into  full  consideration  at 
the  nest  meeting  of  the  committee. 


A  FREE  LIBRARY  FOR  SOUTHWARK. 

A  new  public  library  is  being  provided  for  the  parish  of 
St.  George-the-Xlartyr,  Southwark,  and  on  the  2nd  inst.  Mr. 
J.  P&ssmore  Edwards,  who  has  contributed  £5,000  towards 
the  new  building,  laid  the  foundation  stone.  The  site  decided 
upon  is  in  the  vicinity  of  the  Polytechnic  Institution  in  the 
Borough-road.  The  new  library  is  to  consist  of  a  basement 
and  two  floors  above.  In  the  basement  space  is  to  be  pro- 
vided for  the  storage  of  books  and  papers  and  for  book- 
repairing.  On  the  groimd  floor  will  be  placed  the  news-room, 
lending  library,  ladies"-room  and  a  boys'-room.  The  refer- 
ence library  and  committee-room  and  the  librarian's  residence 
will  be  in  the  upper  part  of  the  building.  The  front  and  two 
end  elevations  are  to  be  of  red  brick  with  terra-cotta  dress- 
ings. The  building,  which  is  being  erected  on  a  site  secured 
from  the  City  corporation,  will  have  a  space  in  front,  which 
is  to  be  turfed  and  planted.  The  cost  of  tlie  site,  building, 
fittings,  bonks  and  other  charges  is  estimated  at  £12,556.  It 
is  intended  to  establish  a  branch  reading-room  in  Old  Kent- 
road  as  soon  as  practicable.  The  architects  of  the  new  build- 
ing are  Messrs.  C.  J.  Phipps  and  A.  Blomfield  .lackson,  of 
London,  W.C.,  while  the  contract  for  building  has  been  given 
to  Messrs.  James  Smith  &  Sons,  of  South  Norwood,  S.E. 


Municipal  Bohemians.— On  Tuesday  til*  Camber  Athletic 
Club  (which  is  composed  of  the  staff  of  the  Vestry  of  Camber- 
well),  of  which  Sir.!.  Blundell  Maple,  M  r.,  is  president,  gave 
a  Bohemian  concert  at  the  Camberwell  Public  Baths.  Mr. 
C.  W.  Tagg,  the  vestry  clerk,  made  a  genial  chairnuan.  and 
during  tliu  evening  he  found  an  opiiortunity  to  congratulate 
the  members  of  the  club  on  their  success  in  the  cricket  field. 
Perhaps  the  most  enjoyed  feature  of  tho  evening  was  an 
exhibition  of  'animated  photographs"  by  means  of  the 
cinematograph  ;  but  scarcely  less  popular  were  the  songs  of 
Mosdames  Alice  Lovenez  and  Mary  Reeves  and  Messrs. 
Wilson  Cavirns,  Albert  Arveschong,  Fred.  Stephens  and  others. 
Messrs.  W.  C.  Toms  and  W.  E.  VVooldridge,  both  members  of 
the  staff,  are  to  be  congratulated,  as  musical  directors,  on  the 
excellence  of  the  programme  provided. 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

TOLUXTARY    P.4S6    EXAMIX.ITION'. 

The  twenty-fifth  examination  for  candidates  for  the  officeB 
of  engineer  and  surveyor  to  municipal  corporations  and  dis- 
trict councils  will  be  held  at  the  Institution  of  Civil  En- 
gineers, Great  George-street,  Westminster,  on  Friday  and 
Sattirday,  the  Ist  and  2nd  April,  1898.  Application  forms, 
duly  filled  in  by  intending  candidates,  must  be  in  my  hands 
on  or  before  the  5th  day  of  March,  189S. 

Thomas  Cole,  Secretary, 

11  Victoria-street,  London,  S.W. 


THE  SURVEYORS'  INSTITUTION. 

Professional  Examinations,  1898. 

The  students'  proficiency  examination  will  commence  on 
the  21st  of  March  next. 

Examinations  qualifying  for  the  classes  of  "  Professional 
Associates  "  and  "  Fellows"  will  also  commence  on  the  21st 
of  March  next.  All  particulars  as  to  days,  subjects  and 
course  of  examination,  will  be  forwarded  on  application  to  the 
secretary. 

English  candidates  for  the  professional  examinations  will 
be  examined  in  London,  liish  candidates  will  be  examined 
in  Dublin. 

Special  Certificate  Examin.4tion,  1898 

(FOR  members). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proposed 
to  be  held  on  Tuesday,  Wednesday  and  Thursday,  the  14th,  15th 
and  16th  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Students'  Preliminary  Esamin.ition. 

The  students'  preliminary  examination  will  be  held  on  the 
19th  and  20th  January  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northumberland  w-ill  be  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  be  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 


INSTITUTION  OF  CIVIL  ENGINEERS. 

Next  Ordinary  Meeting. 
The  next  ordinary  meeting  of  the  Institution  will  be  held 
on  Tuesday,  at  8  p.m.,  when  a  paper  will  be  read  by  Sir.  W. 
E.   Dalby,    m.a.,   b.sc,  .a.m.i.c.e.,  on   "  A   New   Transmission 
Plant."     A  discussion  will  follow. 

Nest  Student.s'  Meeting. 
The  next  students'  meeting  will  be  held  to-night,  when 
Prof.  W.  C.  TJnwin,  f.r  s.,  m.i.c.e.,  will  preside.  Papers  will 
be  read  by  Mr.  Archer  D.  Keigwin,  stud.i.c.e.,  on  "  Tho 
Elastic  Properties  of  Steel  Wire,"  and  Mr.  W.  L.  Brown, 
B.sc,  STUD.I.C.E.,  on  "  The  Elasticity  of  Portland  Cement." 
The  meeting  will  commence  at  8  p.m. 


THE  BRITISH  ASSOCIATION  OF  WATERWORKS 
ENGINEERS. 


We  have  been  informed  b\'  the  secretary  of  the  above 
association,  Mr.  AV.  H.  Brothers,  that  the  winter  meeting 
will  be  held  in  London  in  February  next,  when  a  paper  will 
be  read  by  Mr.  H.  W.  Pearson,  m.i.c.e.,  m.l.m.e.,  engineer  of 
the  Bristol  waterworks,  on  "  Springs  and  Wells  for  Town 
Supplies,  and  works  in  connection  with  the  same."  At  this 
meeting  there  will  be  an  election  of  "  Members"  and  "  Asso- 
ciates." Proposal  forms  and  all  particulars  can  be  had  at 
the  offices  of  the  association,  55  Parliament-street,  West- 
minster, S.W. 


SANITARY  INSPECTORS'  ASSOCIATION. 

Next  General  Meeting. 
The  next  general  meeting  of  the  members  of  the  Sanitary 
Inspectors'  Association  will  be  held  at  Carpenters'  Hall, 
London-wall,  E.C.,  to-morrow,  at  6  p.m.  A  paper  will  be 
read  by  Mr.  F.  L.  Bell  (member  of  the  council)  Portsmonth, 
on  "  Infantile  Diarrhii'u  and  its  Probable  Causes."  An 
election  of  members  and  associates  will  also  take  place,  after 
which  the  usual  members'  conference  will  be  held. 


Coimbra. — The  Secretary  of  State  for  Foreign  Affairs  has 
received  from  her  Majesty's  Minister  at  Lisbon  copies  of  a 
royal  decree  of  November  18ih  inviting  tenders,  to  be  re- 
ceived at  tho  Department  of  Public  Works  in  that  city  by 
January  25th  next,  for  the  construction  of  the  drainage  works 
and  sanitary  improvement  of  the  city  of  Coimbra.  The  con- 
ditions of  tendering  may  be  inspected  at  the  Commercial 
Department  of  the  Foreign  Office  any  day  between  the  hours 
of  11  and  6. 


December  17,  1897.] 
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APPOINTMENTS  VACANT. 

ddtertiumentt  icAi<-A  tire  n-  n'^ed  *•■■>  l'2tr  fur  rhtnification  cannot  he 
includtd  in  these  auntmufUi  unfit  the  foltoKing  reek. 


Sanitaby  ANT)  Smoke  Inspf.c  tor. — December  17lli. — Lain- 
betli  Vestry.  £120.— Mr.  Henry  .1.  Smilli,  clerk  lo  the  vestry. 

District  Si'Rvetub. —  December  IStli. — Walsall  Karal  Dis- 
trict Coancil.     £150. — Sir.  A.  II.  Lewis,  clerk  to  the  council. 

Clkkk  for  Sl-rveyor's  Office. — December  20th. — Rush- 
den  Urban  District  Couijcil.  25b. — Mr.  \V.  B.  Madiu,  surveyor 
to  the  council. 

KoAi)  Foreman. — December  20th. — Alderahot  Urban  Dis- 
trict Council.  328. — llr.  Nelson  F.  Dennis,  surveyor  to  the 
coancil,  120  Victoria-road,  Alderahot. 

Clerk  of  Works. — December  20th. — Corporation  of  Rich- 
mond, Surrey.     £3  3s. — Jtr.  Fredk.  B.  Senior,  town  clerk. 

District  Foreman  of  Paviors.— December  21st.— Corpo- 
ration of  Leicester.  £2. — Mr.  .S.  George  Mawbey,  borough 
engineer  and  surveyor. 

Gas  and  Waterworks  Manager. — December  22nd. — 
Rhondda  Urban  District  Council.  £3.")0,  with  house,  coal, 
gas  and  water  free. — Mr.  Walter  H.  .Morgan,  clerk  to  the 
council. 

Clerk  for  Sirvkyor's  Office. — December  23rd.— Win- 
chester City  Council.     303. — Mr.  Walter  Bailey,  town  clerk. 

Assistant  Slrveyor.  —  December  2Uh.  —  Pontypridd 
Urban  District  Council.  £120. — Mr.  Henry  LI.  Grover,  clerk 
to  the  council. 

First  Assistant  Slrvkyor. — December  21tli. — Wanda- 
worth  District  Board  of  Works.  £2. — The  Surveyor  to  the 
Board. 

Second  Assi.stant  Scrvbtor. — December  24th. — Wanda- 
worth  District  Board  of  Works.  £1  lOs. — The  Survfyor  to 
the  Board. 

Temporary  Assistant  Scrvkyor  for  Stref.t  Si'rvkYs. — 
December  25th. —  Wallasey  Urban  District  Council.  458. — 
The  Chairman  of  the  Work  Committee,  Public  Oflficos,  Egre- 
mout,  Cheshire. 

Assistant  Si'RVEYob. —  December  27th. — Fenton  Urban 
Diatrict  Council.  £100. — Mr.  Charles  Adderley,  clerk  to  the 
council. 

Road  Foreman. — Decombar  29th. — East  and  West  Molesey 
Urban  Diatrict  Council.  333. — Mr.  J.  Stevenson,  surveyor  to 
the  council.* 

Assistant  Dock  Kncineer.  —  December  29th.  —  Bristol 
City  Council.  £400. — Mr.  John  McCurrich,  dockB  engineer. 
Engineer's  Office,  Cumberland  Basin,  Bristol. 

Temporary  Assi.stant  for  BoroCch  Engineer's  Dkpart- 
MENT. — December  29th. — Corporation  of  Soulhend-on-Sea. 
35s. — Mr.  William  Gregson,  town  clerk. 

General  Assistant  for  Borough  Engineer's  Depart- 
ment.— December  29th. — Ciirporation  of  Southend-on-Sea. 
£100. — Mr.  William  Gregson,  town  clerk. 

Building  Inspector. — December  30th. — County  Borough 
Council  of  Birkenhead.  £130.  —  Mr.  Chas.  Brownridge, 
A. M.I. U.K.,  borough  engineer  and  surveyor. 

Borough  Engineer  and  Surveyor. — December  30th. — 
Ramsgate  Corporation.  £300. — Mr.  W.  A.  Hubbard,  town 
clerk. 

Clerk  and  General  Assistant  fob  County  Surveyor's 
Office. —December  30tli. — Worceatershiro  County  Council. 
£100. — Mr.  S.  Thornely,  clerk  to  the  council,  Shire  Hall, 
Worcester. 

Inspector  of  Nulsanckk. — .lanuary  1st. — Chelmsford  Town 
Council.     £104. —  Mr.  Thos.  Dixon,  town  clerk. 

Assistant  Sorvevor  and  Inspector  of  New  Buildings. 
— Jannary  3rd.— Failsworth  Urban  Diatrict  Council.  £104. — 
Mr.  H.  C.  Broome,  clerk  to  the  council. 

Two  Assistants  fur  Sewerage  SciiEME. — January  4th. — 
Corporation  of  West  Hartlepool.  £2  lOa. — Mr.  J.  W."  Brown, 
borough  engineer. 

Sanitary  Inspector.— January  lltli.— Hulborn  District 
Board  of  Works.  £120.— Mr.  Matthew  H.  Hale,  clerk  to  the 
board. 

Resident  Engineer  for  Sewage  Works. — Hcmel  Hemp- 
stead Rural  District  Council.  £4  4s.— Mr.  W.  II.  Radford, 
engineer,  Pelham  Chambers,   Nottingham. 


COMPETITIONS. 

Adveftitementt    vhirh   are  rereiced   too  fate  f^yr  rlattifictxlion  cannot    be 
included  in  theie  tuinmariee  until  the  folloving  week. 


BoOTLH.— Deceniber  Slut.— Centml  fire  station  to  Ik*  erecleJ  in  Strantl- 
roFid,  »t  a  coot  not  exceedinp  £15,000.  1:62  U>s.  and  i'20  68.— Mr.  J.  A. 
Orowtlier,  borough  enRiufer, 

ALTBiKCHiM.— Dcccnil  or  .'II St.— PIrus  »«<!  dcsitrnB  for  the  erection 
of  olliccp,  council  clmmluT,  flro  station,  caretaker's  houec,  Ac,  for  the 
urban  district  council.— Mr.  J.  Stokoe,  clerk  to  the  council. 

Belpsr.— .January  8ll>.— Plans  and  reports  for  Crich  water  supply, 
for  tho  rural  district  council.  £16  168.  and  £5  68,— Mr.  Joseph  Pyiii, 
clerk  to  the  council. 

IiKi.pKK.— Mbj-  1st.— Schemes  for  tho  diapoftal  of  tho  Bewngo  of  tho 
district,  for  the  urban  ilistrict  council,  Ut  10s.  niiil  £26  6b.— Mr. 
Joseph  Pym,  clork  to  the  couucU. 


MUNICIPAL  CONTRACTS  OPEN. 

A^ctrtitimentt  vh-.h,   -uf    rr.',n.,i   f,j..   Ijtr  f<-r  rl.itt,/ieatioii  cannot  l« 
tHcluJiJ  in  thiu  tutMOiavKi  unttl  ttefoUouihg  «c«I'. 

TtKBHiDOE  Will?.— Decemlj-^r  18th.— Erection  of  office*  and  store! 
at  tho  ceiili'al  electric  lightiliK  felatiuo.- Mr.  T.  K.  W.  Mellur,  a.m.i.c.c, 
boroufi^ti  surveyor. 

Sr.  Llkf.— l)trc'rul>or  iMh.— Woo*!  pavinj?  works  in  Chisfrell-streett 
for  the  vestry.— Mr.  G.  W.  Preston,  clerk  lo  the  vestry. 

Lbibn.— December  19th.— Construction  of  a  lavatory  and  convenienced 
in  the  Corn  Kxchautre.— The  City  Engineer. 

Bo'iTEKS  (ScotlanJ).— December  2tXh.— Construction  of  a  rosertoir 
and  other  works  on  the  Bmnton  burn,  for  the  police  coram iMioners.—' 
Messrs.  J.  ±  A.  Let*lie  ft  Keid,  en^'inecrif,  72a  rJeorR^c-slrett,  Edlnburf^h. 

CiiTTBBBDHT.— DcceralMjr  2(ith.— Electric  likhtinjr  plant.— Mr.  Robert 
Hammond,  consuUiujf  onj^ineer  to  the  corporation,  Ormoml  Iloase, 
Great  Trinity-lane,  London,  K.C. 

BikY.— December  20th.— Supply  of  retons.  fire-bricks  and  flr«-cUy. 
—Mr.  W.  H.  S.  Qendall,  corporation  gas  engineer.  Gasworks,  Elton, 
Bury. 

Stocktoit-ox-Tekh.— December  20th.— Works  of  sewerlnjr,  channel- 
ling and  forming  in  Cambrtdgc-road,  Cam p)>cU* street  and  Barrctt> 
street.— Mr.  K.  F.  Campbell,  a.m.i.c.b.,  borough  engineer. 

New  BiKKKT  Valley.—  December  21st.— labour  and  materials  for 
kerbing,  chanuelbng  and  tur  paving  certain  roads  in  the  district,  fur 
the  urban  district  council.— Mr.  Henry  York,  surveyor  to  the  council. 
Station-road,  New  Barnet. 

RcoB v.— December  21dt.— Construction  of  a  21-in.  main  outfall  sewer, 
for  the  urban  district  council. —Mr.  D.  G.  Macdonald,  A.if.i.c.i.,  en- 
gineer and  surveyor  to  the  council. 

Rkvdi!»g.— December  2lKt.— Improvement  works  Id  Thames-avenue, 
— Mr.  John  Bowen,  a.m.i.c.e.,  borough  engineer  and  surveyor. 

Barkiito  Toww.- Decemtjer  2l8t.—Klectric  light  station  at  the  rear 
of  the  public  olllees,  Kast-»treet,  for  the  urban  dmrict  council.— Mr.  C 
J.  Dawson,  surveyor  to  the  council. 

Ubmstos".— December  2JBt.— Various  paving,  flagging  and  drainage 
works,  for  the  urban  diatrict  council.— Mr.  T.  J.  Rowland,  clerk  to  the 
council. 

SwiNToK.— December  2lBt.— Sinking  of  a  well  near  Thomas-street 
for  the  urban  diatrict  council.— Mr.  R.  Fowler,  engineer  and  eorveyor 
to  tho  council. 

ToiTEiTHAM.— December  21st.— Construction  of  certain  brick  or  cod« 
Crete  pipe  sewers  in  High-road  and  White  Hart-lane,  for  the  arban  dis- 
trict council. — Mr.  P.  E.  Mnrphy,  engineer  to  the  council. 

LewiKHAM. — December  21gt.— Works  of  tar-paving  and  kerbing  the 
footpaths  and  channelling  and  metalling  the  roadwny  of  Brownhill- 
road,  Catford,  for  the  district  board  of  works. — Mr.  Kdw.  Wnght,  clerk 
to  the  board. 

BuKV.— Deceral>er  2lst.— Supply  of  iron  castings  required  during  the 
year  ending  Deceniber  ;0,  18US.— Mr.  John  Haslam,  town  clerk. 

Blackpool. — December  22nd. — Underground  urinal  121  Station-road, 
South  Shore. — ilr.  J.  Wulstenholmo,  borough  surveyor. 

Salkort). — December  22nd.— Supply  of  one  slone-breakcr.  —  Mr. 
Samuel  Brown,  town  clerk. 

Rockdale.- December  22nd.— Supply  of  such  quantities  of  retorta 
and  other  fire-clay  goods  ae  may  be  required  during  the  year  ending 
3Ist  December,  1S9H.— Mr.  James  Leach,  town  clerk. 

Ihce.— December  22nd.— Supply  of  500  tons  of  7-in.  grit  setts,  for  the 
urban  district  council. — ilr.  A.  T.  Swain,  surveyor  to  the  council. 

BiRKENUKAD.— December  22nd.— Sewering,  making  and  completion 
of  various  streets  uud  roads  in  the  districts  of  Birkenhead  and  Tnin- 
merc. — Mr.  Charles  Brownridge,  a.u.i.c.b.,  borough  engineer  and  sur- 
veyor. 

Belfast.- December23rd.— Fire  brigade  station  in  Whitla*»trect.— 
The  City  Surveyor. 

Adekdare.— December  23rd.— Supply  of  about  IV  lineal  yards  of 
cast-iron  pipes,  27  in.  diameter,  for  tho  urban  district  council. — Th« 
Surveyor. 

MoKLB v.— December  23rd.— Erection  of  stables,  sheds,  8tore-tx)Oins, 
&c.,  in  Corporation-street.— Mr.  ^\,  H.  Sykes.  borough  surveyor. 

MoKLEV.— December  23rd.— Works  of  levelling,  paving,  daggiD|f,ic«, 
in  Hull-.street  and  Gainsborough-street.- Mr.  M.  H.  bykes,  borough 
surveyor. 


West  Sussex.— December  2Uh.— Supply  of  2-in.  and  U-in.  broken 
granite,  for  the  county  council.- Mr.  W.  B.  Purser 
31  Bedford-road,  Horsham. 


Purser,  county  surveyor, 


Sr.  Anmes-os-Sea.— December  24th.— Construction  of  a  refuse  de- 
structor, for  the  urban  district  council.— ilr.  Thomas  Bradley,  clerk  to 
the  council. 

ABERDEErr.—Decembor  28th.— Construction  of  waterworks  and  sewer- 
age works  at  Cult,  for  the  Abenieen  District  Committee  of  the  county 
council.— Mr.  John  W.  Watson,  county  engineer,  County  B'ulding/, 
Aberdeen. 

GuiLDPORD.— December  2SLh.— Construction  of  l,ltt3  yards  of  stone- 
ware pii>e  sewers  in  the  parish  of  Shene,  lor  the  runil  district  council, 
—Mr.  J.  Dewhirat,  surveyor  to  the  council. 

Dover.— Decombev  2Sth.— Supply  of  l,5iH)  tons  of  broken  Guemney 
granite,  250  tons  of  Guernsey  gmn'ite  siftings  and  1.000  cubic  yards  of 
broken  Hints.— Mr.  K.  WoUaston  Knocker,  town  clork. 

Port  Glasgow.— Deceniber  28th.— Various  waterworks  at  Parkhill, 
for  the  commissioners.— Mr.  Dan.  K.  Maclellan,  town  clerk. 

SouTHAMPTOir.— December  2Sth.— Public  convenience  at  Northam.— 
Mr.  W.  B.  U.  Bennett,  borough  engineer. 

St,  Pahckam.— December  2?ith,— Supply  and  erection  of  arc  lamps. 
posts  uud  circuits  ;  also  feedingand  distributing  mains,  for  the  veetry. 
— Mr.  (.'.  H.  F,  Barrett,  clerk  lo  the  vestry. 

Glasoow.— December  28th.— Supply-  of  2,000  tons  of  8t«el  strntght 
track  rails,  200  tons  of  eloel  curved  rails,  and  about  120  tons  of  steel 
fish-plates,  for  tho  corporation  tramways.- Mr.  J.  D,  Marwick,  town 
clerk. 

MAircDEsTBR.- December  2Sth.— Erection  of  thirty-two  two-storwy 
tenement  buildinRS  fronting  a  new  street  Iwtweeu  Cofnwall-stroet  and 
Spittal-strect,  also  eighteen  cottages  fronting  George  Lcigh-etrtel.— 
Mr.  Wm.  Henry  Talbot,  town  clerk. 

MANinKflTKR.— Dccemijor  28lh.— Erection  of  thlrtv-aix  Iwo-sUircy 
tenement  buildings  front ingChc?lor-slreel,Marsland-Birect  and  Hulmo* 
street,  Hulmc.— .Mr.  Wiu.  Henr>-  Talbot,  town  clerk. 

BiBMLET.-Deccmber  2mh.— Kxtonsion  of  the  tloctric  light  station.— 
Mr.  G.  H.  Pickle:*,  iKirouKh  purveyor. 

TcKUKinoE  Wsi.m.— DccomlKT  29ih.— Sewering,  mclalling,  kerbing, 
and  niaking-up  works  in  various  roads  within  tha  borough.— Jlr.  W.  C. 
Crippa,  town  clork. 

Ihvikk.— December  30ih.— Supply  of  360  tons  of  0-in.  and  4-ln.  dry- 
sand  cast-iron  pi|>e8,  for  tho  coriHimiion.— Mesara.  J.  X  A.  Leslie  ft 
Reid,  engineers,  72a  Georgo-sirvel,  Edinburgh. 

CaicciBTii.- DccemU'r  30th.— Construction  of  a  sea  wall  at  Maes 
Abereistedd,  for  the  uiliau  district  council,— Mr.  Thomas  Jones,  clerk 
to  the  council. 
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Cantehbcrt. — December  31st. — Refuse  destructor  to  be  worked  in 
coniunction  with  the  proposed  electricity  works.— Mr.  A,  H.  Campbell, 
city  surveyor. 

FoLKSHiLL. — December  31st.— Various  works  for  the  water  supply 
of  the  town  of  Bedwortb,  for  the  rural  district  council. — Mr.  H.  Bertram 
Xichols,  A.ii.i.c.E.,  engineer,  Grosvenor  Chambers,  5'J  Corporation- 
street,  Birmingham. 

East  and  West  iloLEsEr.— December  ."Jlat. — Hakin{j-up  oE  Seymour- 
road  and  Beauchamp-road.East  Molesej^  for  the  urban  district  council. 
— llr.  Jolin  Stevenson,  surveyor  to  the  cmincil. 

Walthamstow.— December  3lst.— Supjily  of  granite  kerb,  setts  and 
fldffs,  for  the  urban  district  council. — Mr.  Geo.  W.  Hulmes,  surveyor  to 
the  council, 

Kempston.— December  31st.— Supply  of  materials  aud  labour  in  lay- 
in*^  surface-water  drains  and  making-up  of  Sprmar-road  and  College- 
street,  forthe  urban  district  council. — Mr.  Leonard  Foster,  surveyor  to 
the  council. 

Dartford.— December  31st.— Making-up  oE  Suffolk-road,  Suffolk-ter- 
race, Little  Queen-street,  New  Colney-road  and  St.  Martia's-road,  for 
the  urban  district  council.— Mr.  W.  Harston,  surveyor  to  the  council. 

WoLVERHAiiPTOX.— December  31at,— Supply  of  park  seats. — Mr.  J. 
W.  Bradley,  borough  snrve,\'or. 

Daetuouth.— December  3l3t. — Construction  of  two  public  con- 
veniences in,  Victoria -place  and  Bayard's  Cove  Quay,  for  the  urban 
district  council. — Mr.  T.  O.  Veale,  surveyor  to  the  county  council. 

Sr.  Ives. — January  1st. — Construction  of  a  new  sewer  at  Feustauton, 
for  the  rural  district  council. — Mr.  George  Dennis  Day,  clerk  to  the 
council. 

Deebtshire. — January  1st.— Cnnstrnction  of  abutments,  wing  walls, 
piers,  &.C.,  of  a  proposed  new  bridge,  for  tlie  county  council. — Mr.  Lloyd 
AVilliams,  county  surveyor,  Denbigh. 

Inverness. — January  1st. — Paving  of  the  carriageway  of  the  suspen- 
Bion  bridge  with  wood  blocks.— Mr.  J.  A.  iUcbeiizie,  burgh  surveyor. 

Shanklin. — January  3rd.— Supply  of  about  310  tons  of  '^-in.  cast-iron 
socket  pipes,  for  the  urban  district  council. — Mr.  John  Marsh,  clerk  to 
the  council. 

Birmingham. — January  3rd. — Supply  of  about  20  tons  of  cast-iron 
pipes,  ten  2-1-in.  sluice  valves  and  sundry  other  ironwork,  for  the  corpo- 
ration.— Mr.  James  Mansergb,  engineer,  o  Victoria-street,  London,  S.W. 

HoRNSET. — January  3rd. — Works  of  sewering,  levelling,  paving,  &c., 
iu  Bemberton-road  (2nd  section),  and  Felis-avenue  (1st  section),  for 
the  urban  district  council. — Mr.  E.  J.  Lovegrove,  engineer  to  the  council. 

Sodthend-on-Se A. —January  4th.— Private  drainage  works.— Mr, 
Alfred  Fidler,  a.m.i.c.e.,  borough  surveyor. 

Walmee. — January  5th. — Erection  vf  a  public  convenience  near  the 
Strand-promenade,  and  fencing  and  levelling  works  on  'he  site  of  the 
new  recreation  ground,  Cumpbell-ivaJ,  for  the  urban  district  council. 
— Mr.  E.  J.  Turner,  surveyor  to  the  council,  2  Cornwall-road,  Wahner. 

Southend-on-Sea. — Jauuaiy  Gth, — Works  of  re-roofing  the  under- 
ground conveniences  in  High-street. — Mr.  Alfred  Fidler,  a.m.i.c.e,, 
borough  surveyor. 

Soothend-on-Sea.— January  Gth. — Repair  of  the  loading  pier  on  the 
Marine-parade. — Mr.  Alfred  Fidler,  a.m.i.c.e.,  borough  surveyor. 

BsDFORD. —  January  10th. —  Supply  and  erection  of  one  -i^O-b.li.p. 
double-acting  compound  enclosed  engine,  and  one  2o0-unit  alternator 
with  stationary  armature,  for  the  Electric  Light  Committee. — Mr.  T.  S, 
Potter,  town  clerk. 

Boot  i.e. —January  10th,— Supply  and  erection  of  electric  Jighfcing 
plant,  for  the  corporation. — Mr.  Thomas  L.  Miller,  u.i.e.e.,  consulting 
engineer,  7  Tower  Chambers,  London,  N. 

Northallerton.- January  11th.— Construction  of  an  iron  bridge 
across  the  Wiske,  for  the  rural  district  council.— Mr.  Wm.  Fowler,  clerk 
to  the  council. 

Radcliffe.— January  11th.— Erection  of  buildings  in  connection  with 
public  baths,  and  the  supply  of  all  cngiueeriug  works,  hot  and  cold 
water  system,  &c.,  for  tbe  urban  district  council.— Mr.  J.  Sharpies, 
clerk  to  the  council. 

Gloucester. — January  13th. — Supply  and  erection  of  various  plant 
on  the  low-tension  system  for  the  municipftl  electricity  works. — Mr. 
Robert  Hammond,  consulting  engineer  to  the  corporation,  Osmond 
House,  Trinity-lane,  London,  E.C. 

London. — January  24th.— Erection  of  temporary  structures  for  700 
patients  and  staff  at  the  Horton  Manor  estate,  Epsom,  for  the  county 
council. — The  Clerk  of  the  Asylums  Committee,  21  Whitehall-place,  S.W. 

Leicester.— January  31st.— Motor  vehicles  for  the  collection  of  house 
refuse.— Mr.  E.  Geoige  Mawbey,  borough  engineer  and  surveyor. 


TENDERS. 


*ACCEPTEI>. 

ASTON"  MANOR.— For  the  drainage  of  Cheston-i'oad  and  Plume- 
for  the  urban  rlistrict  council. — The  Surveyor  : — 

Jones  &  Fitzmaurice,  Birmingham ,        , 

Currall  &  Lewis,  Birminghfim 

J.  Mackay,  Smethwick 

J.  Biggs,  Birmingham 

G.  Law,  Kidilerminster 

G.  Trentham,  Handsworth        

W.  &  A.  Heaps,  Necbells 

W.  Hopkins,  Birmingham* 


street, 

£3,229 
2,619 
2,619 
2,595 
2,U9 
1,950 
1,915 
1,870 


BARKISLAND.— For  the  construction  of  260  yards  of  pipe  sewer  and  a 
brick  cesspool  at  Slack,  for  the  urban  district  council. — Mr.  James 
Bates  Holroyd,  surveyor  to  the  council  ;— 

J.  Balmforth  &  Son,  Elland         £160 

R.  Edwards,  Staiuland       140 

J.  Brook,  Lindley      105 

J.  Davies,  Ripponden  91 

W.  J.  Normanton,  Barkisland      83 

Crawshaw  Brothers,  Ripponden 81 

T.  Noble,  Grutland" 67 


BURTON-UPON-TRENT.— For  a    supply  of  fire-clay  goods 
dnring  the  year   1898,  for   the    corporation. — Mr.  F.  L. 
manager  and  engineer.  Gas  and  Electric  Light  Works,  Bur 
Trent  :— 

Glenboig  Union  Fire-Clay  Company,  Limited 

J.  Haigli,  Dewsbury 

Gates  &  Green,  Limited,  Halifax 

J.  Morton,  Halifax 

Harjier  Sc  Moors,  Limited,  Stourbridge 

G.  K.  Harrison,  Stourbridge        

Timmis  &  Co.,  Stourbridge  

Trotter,  Haines  &,  Corbett,  Stourbridge  

Wottons,  Limited,  Stourbridge 

S.  Ivers  &  Sons,  Stourbridge        

Mobberley  &.  Perry,  Stourbridge 

H.  L.  Hickman,  Stourbridge        

Harris  &  Pearson,  Stourbridge     

Bowens,  -Limited,  Stourbridge     

Mobberley  &  Bayley,  Limited,  Stourbridge* 

R.  E.  Bottom,  Oakmoorf 

Furnace  Fire-Brick  Company,  Limited,  Widnesf    ... 
t  Retorts  not  included. 


required 
Ramsden , 
ton-npoif- 

£5^4 
3y4 

378 
378 
354 
300 
2VH 
293 
288 
285 
284 
278 
273 
272 
2G5 
119 
92 


CARDIFF.— For  the  construction  of  a  service  reservoir  (3,000,000 
gallons  capacity)  and  the  building  of  a  water  tower,  keeper's  house, 
boundiiry  walls,  Ac,  on  Penylan  Hill.— Mr.  C.  H.  Priestley,  water- 
works engineer  to  the  corporation  : — 

T.  W.  Ridley,  Cardiff      ^,     £11,984 

J.  Strarlmn',  Cardiff         ^...    -,  ....         11,064 

J.  Allen,  Cardiff '  '..."    '    ...        10,458 

J.  Vevers,  Swansea        10,074 

Turner  &  Sons,  Cardiff -  /.-..-■  1. ,:..  9,450 

H.  Gibbon,  Cardiff*        9.419 

A.  S.Morgan  &  Co.,  Newport 7,735 

Engineer's  estimate,  £9,122. 


HERTFORD.— For  the  laying  of  cast-iron  water  mains.- Mr.  J,  Henry 
Jevons,  A.M.I.C.E.,  borough  surveyor  :  — 

Mallett  &  Co.,  London         £428 

Catley,  London           310 

Pizzey,  Bishop  Stortford 285 

Norris,  Hertford        220 

Skine  &  Co.,  Hertford          204 

Rayment  &  Son,  Hertford* 203 


LITHERLAND.— For  the  completion  of  Seymour-road,  for  the  urban 
district  council. — Mr.  W.  B.  Garton,  surveyor  to  the  council  ;— 

J.  Keating  &  Sons,  Liverpool       £^l 

P.  Balmer,  Aintree 680 

T.  Horrocks,  Liverpool        642 

Esors.  of  W.  F.  Chadwick,  Liverpool G23 

J.  McCabe,  Liverpool*         

Surveyor's  estimate,  £640. 
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Teleg:i'atv»s 


'  WiLKES,     BiRMINGHAM." 


JOHN   WILKES,  SONS  &  MAPPLEBECK,  Ld.,  Liverpool  St.,  BIRMINGHAM. 


BRASS  AND  COPPER  WIRE.      UIGH  CONDUCTIVITY  COPPER  WIRE  AND  TAPE.      TUBES.      ROLLED  METALS,  &0. 


-•V-'iau*;, 


AA— llolna  for  pouring  in  cement  or  com- 
position. 
BB— Streugtbescd  ani  Lengthened  Socket, 


Cn— Inner  Socket  and  Rest, 

KK — Chamber  for  cement  or  composition* 

FP— Staulonl  Joint  in  new  position. 


TRUINVERT   PIPE. 


To  put  it  shortly,  this  pipe  seciices  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  and,  while  iillouini,' 
for  a  .sliglil  settleiiieul  \vliru  lirst  laid,  forms  an 
absolutely  rigid  joint  diiet'tly  tlio  cement  sets. 

1.-Qas   and    Watcr-Tight   Joints   easily   made 

under  w/atcr. 
2.— True  Aligrnmcnt  of  Invert. 

3.— Socket    the    strongest    part    of    tho    pIpAt 
4.— No  special  junctions  required. 

OATES    &   GREEN,    Ltd.,  HaUfax. 


Pecsmber  17,  1897.] 


AND  COUNTY  ENG-INEER. 
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IiLANDUDNO.— For  tha  erection  of  municipal  IjuildiuKs  in  Lloyd- 
street,  for  the  urbnn  district  council.— Messrs.  Hilcock  4  Reay,  orthi- 
tectB,  Octagon  Chambers,  Miliiom-atre<t,  Bath  :— 

FoHtor  i  Dickseo,  Uucby         £I0.0«0 

E.  (iiil)liut,  Uverpool      lS,3Ut 

II.  Willcock  .&  Co.,  Wolverhampton    ..  ll.sio 

Ilnywiird  i  Wooslev,  Hath  ..  14,508 

Itoijerts  linithcrs,  I.landiiilno  .  .  14,4BS 

Cowlin  4  Sou,  HriBlol     '■'•4''' 

E.  HuxhcH,  Llandudno 14,100 

.1.  l.<mK&  .Sons.  Hath      l^'.*" 

S.  W'arhin-ton,  Manchester* 13,2'.0 

LLANDUDNO.— For  laying  a  15in.  CB»l-irun  wttt.-!  i..iui.  U.jin  Llecan- 
isttf  to  Cropsaii,  a  distilnco  of  3  miles  1  furluuL'.  'or  tlio  urban  district 
council.— Mr.  K.  P.  Stephenson,  cnKinecr  and  purveyor  to  the  coun- 
cil :— 

.1.  Uiggs,  BirmiuKliani     £7,4«4 

niiickburti  *  Gait,  OlasRow        f.'lfW 

Shellleld  4  Kvans,  Hhyl 7.2B5 

H.  liobcrt.'i,  The  Hayes,  West  lironnvich* 0,754 

llacfarlano,  .Straug  4  Co.,  Limited,  Glasgowt      6.159 

StavcU-y  Coal  and  Iron  Comjiany,  Limited,  Chcsterfloldt         ...        4,751 
t  For  pipes  only. 


NUNKATON.— For  the  construction  of  a  covered  service  reservoir 
(oOO.iXXi  gallons  capacity),  for  the  urban  district  council.— Mr.  J.  S, 
I'irkerinir,  a.m.i.c.k.,  waterworks  engineer  to  the  council : — 

O.  Law,  Kidderminster £4,400 

II.  Mayo,  Nuneaton  ■        '4,405 

S.  llipwcll,  Wisbech  3.442 

llentlev  4  Loch,  Leicester         3,153 

J.  K.  .lohnson  4  .Son,  Leicester 3,1<I3 

H.  Wdson,  Nuneaton*      .  .        .3,010 

Ford  4  Hudson,  Coalville  •        2.928 


WIMliLKDON.— For  the  nuiking-up  of  Avomlale-roaJ,  lor  the  urban 
district  council.— The  Surveyor  to  the  Council  :  — 

H.  L.  Ciouch,  Willcsden     £963 

E.  llOM,  Wimbledon 060 

J.  Mowlcm  4  Co.,  Westininster* 639 


MEETINGS. 

DECKMUKIl. 
17.— Institution  of  Civil  Kngincors :    Students' meeting,  Jfr.  Archer 

D.  Kei«win,  on  *' The  Elastic  Properties  of  steel  Wire,"  and  Mr. 

W.  L.  iirown  on  "  Tlie  Elasticity  of  Portland  Cement." 
18, — Sanitary    Inspectors'   Association:    Cieneral  Meeting;    Mr.    F.   L. 

IJell,   Portsmouth,    on     "  Infantile   Diarrh.ra   and    its   ftobablo 

Causes." 
21.— Institution  of  Civil  Kugineers:    Ordinary  Meeting;    Mr.   W.  E. 

Dalbv.  on  "  A  New  Transmission  Plant." 


.TANUARY. 
Auctioneers'  Institute  :  Mr.  J.  H.  Matthews,  on  "  The  Practical 

Application  of  the  Principles  and  Law  of  Dilipidations." 
:5. — Auctioneers'  Institute;  A  conversa/.ioue. 


■4. 


NOTICES. 

Tlllt  SORVETOR  AND  MCNICIPAl  ASD  CoDKTT  EnGINICCR 
may  he  ordered  direct^  throujjh  any  rf  ife^sm.  Smilh  iS'  Son's 
book-Ktalh,  or  of  any  ixewsiigent  in  the  United  Kinrfdum.- 
Appiieations  to  the  Offices  for  nimjle  copies  !<y  pott  must  in  all 
cases  be  nccompanied  by  slumpif. 

TIxe  Prepaid  Subscription  (including  poslage)  it  ntfotlmrt ; 
Twelve  8ix  Thrw 

Months.  Monthn.  >lnnLha.t 

United  Kingdom  15s.        ...        7a.  UJ.       ...       3b.  Vd^. 

Continent,  the  Colonies,  India, 
United  Htalcs,  4c 19s.        ...       9s.  M.        ...       4«.  »l. 

The  International  Keu's  Company,  8S  and  8't  Duane-nlrtel 
Xeio  York  City;  The  Toronto  AVios  Company,  Toronto;  and 
The  Montreal  News  Company,  ilontreul,  hiive  been  appointetl 
agents  in  the  United  Stales  and  Camida  for  tha  sule  o/TilK 
SURVRYOR.  A  thin  paper  edition  is  printed  for  circaUUioii 
abroad. 

EDITORIAT,,  PUnr.ISIIINT.   AND  ADVKItTISKM  K  XT  <)FFirF.«  :  ; 

ST.  BRIDE'S  HOUBK,  2-UtKlL)E-L.'VNK,  KLEEI-STIIKET, 

LONDON,  R.C. 


APPOINTMENTS  OPEN. 


BOROUGH  OF  RAMSGATK. 
TO  SUIiVKVOUS  .\N'l)  E.VfJIN'EERS. 
The  Town  Cuuncil  cjf  Uanisgate  invite  nijplioations  l.n    tl.o 
Appointniont  of    Bonm^^h  Surveynr  and  Kn^^inoer,  at  a  salary 
connncncinp  at  £3(XJ  per  annum  and  riainf?  by  aniiiiul  incru- 
inouts  of  £23  to  £400  por  annnni. 

The  person  appointed  will  be  required  to  dovole  tho  whole 
of  Ilia  time  to  the  service  of  the  Corporation  and  to  enrry  oiit 
such  duties  as  tlio  Council  may  friiin  time  to  time  decide  to 
come  within  tlie  scope  of  his  office. 

Canvassing  individual  monibors  of  the  Coancil  in  any  form, 
whether  persoually  or  by  letter,  will  disqualify  a.  candidate. 

Sealed  applications,  in  the  handwriting  of  e.andid.ateB.  staling 
ace  and  previous  experience,  acnimiianied  by  copies  (vrhich 
will  not  be  returned)  of  not  mora  than  three  testimonials  of 
recent  date  as  to  rharncter  and  competency,  and  endorsed 
'■  Surveyor,"  to  be  nddreaseil  to  the  iindersigaed  and  delivered 
before  the  30th  December  next. 
(By  order) 

W.  A.  irUBBARD, 

Town  Clerk, 
Town  Hall,  Ramsgftte. 

November  27,  1897. 


t  anuiaslaT 


GALVANIZED 


'.Hi... 


!8||lli'(S''(!'§fF'ERN     I 


IRON 


FREbVBRABY2(C? 


FITZROY  WORKS 
352to3G4  Euston  R? 
.  TONDQNj 


LACKMAN 


VENTILATING 
CO.  LTD. 


Specialists  in 


VENTILATING    AND    WARMING. 


TRADEMARK     63    FORE    STREET,    LONDON,    E.G.,    and    Branches. 


OLDACRES   &   CO., 

ELECTROCRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52     CHANCERY     LANE,    W.C. 
Bills  of  Qiiantltlos,  Speolfloatlons,  Reports,  &o.,  EleotrOKrapliod  with 

accuiiiiv  iiii'l  •li^l'iilcli.  cquiil  tn  l.illiOK'mi.liV,  iiml  611  l.iM  i-i.nt.  rhmiwr. 
Ljlhuiriiinliviil  innlcmlu  rilU'M.  I'liiiis  ciiliUk'L'l.  iv.liu-c.l.  \c.,  Iio.-it  xl  ylc. 
"Qumititiof  ■'  ll"x,  llin.xiiiii.vr.  ill.,  ilinp  fruiit. :!!'.  ciicli  ►  AnliiU-i-t^ 
snil- Survo\\.T3'  I'lftft  l-aperfl  —  (JimutiiicH,  .siwcillmtkui,  Alwtraot, 
Diuwnsibn,  is.,Ji)s.  SU.lior  ream.    Priert  .iin/  .V/n-.-onriin  oii     pplu-alion. 


ic.,Ji)s.  W.I>«rrC8 


THE    UROBY    GRANITE   CO.. 

.\.  ,r    l.l-.l''KSi;.i;.     UIMITEO, 

Sii|i|ilv  llicir  liiiiMlto.  which  i.siil  lie  licudci'l 
ui.l  lh-,»t  kind,  to  all  nillw.iy  Flnlwns. 

Setts  fur  piiviiig  >trcct?,  cr(vs*.iii;;!i  niid  court 
yanls. 

Mnciidiini,  phipps  nn<\  cmvcl  for  lirivcK,  fimt 
juiilis.  iiii.l  cnncrftc  work. 

K(  rti,  stniii;lil  iukI  ciiculnr. 

I'ostniul   Tclcvniplnc-  Aililrc'*' ! 
*'  Ci-x-o1t>ara      X»oS.C3eSi't><»X'. 


ALUMINO- 
FERRIC. 

THE   Precipitant. 

SOLE     t«IANUFACT<JRCIi&: 

PETER  SPENCE  k  SONS, 


CS  HIS -A- 1*  13  ST     ^ 

NAVVY  BARROWS 

Barrows  for  All  Purppics. 

CONTRACTORS'  TIMBER, 

r.il.iiip   Ii.  li  ;>  ;tnii  F  11  i.c  b  I     :»    '*.  K^l;Il^h 

JOHN  ASH WOR T H  &  CCH 

k'osscndutc  .^aw  .>\tM4, 
WATERFOOT,  MANCHESTER. 

The  "STRATFORD" 
LABELS. 


CliCtip!  Ltjiible!!   Imperishable!! 

Illusfi.itt'J  Cataloizuc  I'rce. 


jroxxKT    snxxirxs:, 

UONM.    I  \i5i;i.    I  ^croRY 

STRATFORD  ON-AVON. 
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PONTYPRIDD  URBAN  DISTRICT  COUNCIL. 
The  above  Council  invite  applications  for  the  position 
of  Assistant  Surveyor  for  their  district.  Candidates  must 
not  be  less  than  twenty-live  or  over  tliirty-five  ye.ars  of  age, 
and  be  thoroughly  competent  to  make  surveys  and  plans,  and 
also  have  had  practical  experience  in  the  several  nnder- 
takings  of  an  urban  district  council.  The  person  appointed 
will  be  under  the  control  of  the  Surveyor.  He  will  be  re- 
quired to  devote  the  whole  of  his  time  and  attention  to  the 
duties  of  his  office  and  reside  in  the  district,  and  to  have  had 
at  least  five  years'  experience  in  a  borough  or  urban  district 
council  surveyor's  office.  The  appointment  to  be  made  sub- 
ject to  its  being  determined  by  three  months'  notice  at  any 
time  by  either  side.    Salary  to  commence  at  £120  per  annum. 

Written  applications,  stating  age,  experience,  where  at 
present  employed,  and  accompanied  by  three  testimonials  as 
to  character  and  competency,  to  be  forwarded  to  the  under- 
signed not  later  than  December  24th. 

Candidates  canvassing  the  members  of  the  Council,  directly 
or  indirectly,  will  be  disqualified. 

HENRY  LL.  G ROVER, 
Clerk  to  Urban  District  Council,  Pontypridd. 

OUNTY  OP  WORCESTER^ 

APPOINTMENT  OF  A  CLERK  AND  GENERAL 

ASSISTANT  IN  THE  OFFICE  OP  THE 

COUNTY  ROAD  SURVEYOR. 

The  Worcestershire  County  Council  invite  applications  for 
the  appointment  of  a  Clerk  and  General  Assistant  in  the 
office  of  the  County  Road  Surveyor,  at  a  commencing  salary 
of  £100  per  annum,  payable  monthly,  from  persons  between 
twenty  and  thirty  years  of  age. 

Only  persons  need  apply  who  have  had  actual  experience 
in  a  surveyor's  office  and  who  possess  a  thorough  knowledge 
of  shorthand,  and  preference  will  be  given  to  those  candidates 
who  have  had  experience  in  a  county  surveyor's  office. 

The  duties  of  the  person  appointed  will  comprise  office 
correspondence,  the  general  office  routine  Of  a  county  sur- 
veyor's office  ;  superintending  roadmen,  and  measuring  stone 
when  necessary. 

The  officer  will  be  required  to  reside  in  or  near  Worcester 
and  to  devote  the  whole  of  his  time  to  tlie  services  of  the 
Council,  and  to  give  security  in  such  amount  and  of  such 
nature  as  may  from  time  to  time  be  fixed  and  approved  by 
the  Finance  Committee. 

Applications,  giving  the  candidate's  age,  where  educated, 
present  occupation  and  previous  experience,  must  be  made  in 


the  applicant's  own  handwriting,  on  paper  of  foolscap  size) 
accompanied  by  not  more  than  four  original  recent  testi- 
monials, addressed  to  the  undersigned,  and  marked  "  Clerk- 
ship to  County  Road  Surveyor,"  to  be  received  by  3  p.m.  on 
Thursday,  the  30th  December,  1897.  Any  application  after- 
w.ards  received  will  not  be  entertained. 

The  appointment  w  ill  held  be  subject  to  three  months'  notice 
on  either  side,  which  may  be  given  at  any  time. 

Canvassing  in  any  form  will  absolutely  disqualify. 

Selected  candidates  will  be  required  to  attend  a  meeting  of 
the  Highways  and  Bridges  Committee  of  the  County  Council 
on  Saturday,  the  Sth  January,  1898,  about  12  noon.  The 
person  appointed  must  be  prepared  to  enter  upon  his  duties 
forthwith,  and  to  pass  a  medical  examination  by  an  approved 
person. 

S.  THORNELT, 
Clerk  to  the  County  Council. 

Shire  Hall,  Worcester. 

13th  December,  1897. 

pOUNTY  BOROUGH  OP  BIRKENHEAD. 

VV  ADDITIONAL  BUILDING  INSPECTOR. 

Tlie  Town  Council  are  prepared  to  receive  applications  from 
persons  qualified  to  act  as  Building  Inspector. 

The  person  appointed  will  bo  required  to  devote  the  whole 
of  his  time  to  the  duties  of  the  office. 

Salary,  £130  per  annum  rising  £5  yearly  to  £150. 

Further  particulars  respecting  duties  may  be  obtained  OC 
application  to  the  undersigned. 

Applications,  in  candidate's  handwriting,  stating  age,  which 
must  be  between  twenty-eight  and  thirty-five,  accompanied 
by  copies  of  not  more  than  three  testimonials  of  recent  date, 
and  endorsed  "  Building  Inspector,"  to  be  sent  in  to  me  on  or 
before  9  a.m.  on  Thursday,  the  30th  inst. 

Canvassing  will  be  deemed  a  disqualification. 

CHAS.  BROWNRIDGE,  .\.m.insi.c.e.. 

Borough  Engineer  and  Surveyor. 

Town  Hall,  Birkenhead. 
9th  December,  1897. ___,^ .  _ 

BOROUGH  OF  WEST  HARTLEPOOL. 
NEW  SEWERAGE  SCHEME. 
Wanted,  in  the  Borough   Engineer's  office,  in   connection 
with  the  above,  two  competent  Assistants,  who  must  be  first- 
class  surveyors  and  draughtsmen  and  have  a  thorough  know- 
ledge of  sewerage  works  generally. 

The  salary  will  be  £2  lOs.  per  week  each. 


J.  PLACE  &  SONS, 


Ltd., 


Hoddlesden  Collieries  and  Sanitary  Tube 
and  Fire-Brjck  Works, 

Eccleshill  Collieries   and  Stoneware  F*ip0 
and  Glazed  Brick  Works, 


DARWEN, 


Telegrams : 
"  PLACES, 
DARWEN." 


UNCS. 


uAN  I  I  An  Y       I  U  b  tv^    from  2.fn.  Diameter  to  42-iti.  Diameter. 
STANFORD  JOINTED  PIPES,  with  ordinai»y  or  deep  sockets,  A  SPECIALITY. 

OLAZED     BRICKS,     whit^    or   coloufied. 

LEEDS  FIRECLAY  COMPV '  LTD 

GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinlis,  Traps,  Porcelain  Baths,  <&c. 
THURSTONLAND    RED    FACING    BRICKSi 

.BALTIC  WHAkF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry,  Goods  Yard,  Wosship 
Street,  E.C. ;  i6  Charterhouse  Street,  E.C. ;  and  Somers  Town  Goods  Station,  Eustoh  Rd.,  N.W.  ^_ 


Deceubkb  17,  1897.] 


AND   COUNTY   ENGINEER. 
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AppIicalionB,  elating  age,  experiencp  and  prexem  rinploy- 
nieiit,  accompanied  by  not  less  than  tlirce  testinioDials,  to  ])e 
afldresseii  to  the  chairinati  of  tlic  Works  Coiiimittcc,  and 
dclivpi-cd  ni  the  ollico  of  the  Town  Clerk  not  later  than  noon 
on  Tuesday,  the  Uh  liny  of  .lannary,  1898. 
( liy  order) 

J.  W.  BROWN, 

Borough  Engineer. 
Borougli  Engineer's  Office, 
1.5th  December.   1897; 

BOROUGH  OF  SOUTHEND-ON-SEA. 
Tlie  Corporation    invito  applications  for  the  appoint- 
ment of: — 

1,  A  General  Assistant  (permanent); 

2,  A  Teni]ior,u-y   As.sistant  in   the  Uoroiigh  Kugineer'a 

department. 

The  Genci-al  Assistant  must  be  not  less  than  twenty-five 
years  and  not  more  than  thirty  years  of  ago.  He  must  have 
had  experience  of  mnnicipal  work,  and  possess  a  good  know- 
ledge of  architectural  work  and  constructional  ironwork; 
must  be  a  good  surveyor,  leveller  and  ilrivughtsman  ;  and  will 
be  required  to  assist  generally  in  the  work  of  the  department. 
The  salary  will  be  £100  pei-  aninmi.  and  I  ho  ap])ointment  will 
be  terminable  by  one  month's  notice  on  either  side. 

Tho  Temporary  Assistant  must  be  between  twenty-live 
years  and  thirty  years  of  .igo  ;  and  musi  be  a  good  surveyor, 
leveller  and  drauiihlsinan.  Ho  will  be  required  to  |)lot  on  all 
new  buildings  aiul  additions  to  the  ordiian<'e  map  and  prepare 
,a  plan  of  the  sewers.  The  salary  will  bo  .l.^s.  per  week,  and 
the  ajjpointment  will  be  terminable  by  one  month's  notice 
on  either  side,  though  if  satisfaction  be  given  it  will  jirob- 
ablv  last  for  at  least  six  months. 


Written  applications,  on  foolscap  (one  side  only  J,  stating 
.ago,  experience  and  where  at  present  employed,  and  accom- 
panied by  copies  of  not  more  than  throe  testimonials  of  recent 
date  (which  will  not  be  returned),  to  be  forwarded  to  the 
nndersigned  not  later  than  Wednesday,  the  29th  December, 
endorsed — 1,  "General  Assistant  to  Borongli  Engineer";  2, 
"  Temporary  Assistant  to  Borough  Engineer." 

Canvassing   the   mcnibei-s  of  the   Coancil,  directly  or  in- 
directly, will  bo  a  disqualification. 
(By  oi-der) 

WILLIAM   GUEGSON, 

Town  Clerk. 
Southend-on-Sca. 
10th  December,  1897. 

EAST  AND  WEST   MOLESEY  URBAN 
DISTRICT  COUNCIL. 
ROAD   FOREMAN. 

Tho  Highways  and  Lighting  Committee  of  the  above  Coun- 
cil are  prepared  to  receive  applications  for  the  appointment  of 
a  competent  practical  working  Road  Foreman  in  the  District 
.Surveyor's  department. 

Candidates  mast  be  thoroughly  qualified  persons  having 
had  active  practical  experience  in  the  construction,  scaveng- 
ing and  maintenance  of  roads  ami  streets,  and  of  the  various 
classes  of  pavement  used  therefor,  the  laying  of  kerbing  and 
channelling,  and  also  in  the  management  of  bodies  of  work- 
men and  teams,  and  should  be  able  to  set  out  work  accurately, 
preference  being  given  to  those  candidates  who  have  had 
similar  experience  of  such  work. 

Tho  candidate  appointed  will  act  nnder  the  immediate 
direction  of  the  District  Sur\-eyor,  the  hours  will  be  the  same 
as  the  working  staff,  and  he  must  reside  within   tho  district. 


BAYLISS,  JONES  & 
BAYLISS' 


IRON   <^^^ 

FENCING 

HURDLES,  GATES,8cC, 


WOLVERHAMPTON. 

London  OfTices  and   Show-Rooriis  — 

139  &  141  CANNON  ST.,  E.G. 

Plcii.^r  mention   thi^  Jounifil. 


RAILING     No.     427R. 


With  Channel  Steel   Horizontals 
and  Wrought-iron  Heads. 

LOW     PRICES    ON     APPLICATION. 


THE  "ADDISON"  PATENT  DRAIN  STOPPER 

For  Testing  Drains  by  means  of  Water,  Smolte,  &c. 

the  parts  are  non-corrosive.    The  disc  of  galvanised  iron,  the  nipple  of  gun  metal,  the  nut  and  cap  of  brass. 


PERFECTLY  SOUND  JOINT. 

EASILY  APPLIED. 

NO  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 
MORE  SECURE  THE  JOINT, 


.s.  d. 

4-inch  7  0  each  nett. 

5-inch  9  6 

6  inch  10  6 

8-inch  16  6 

9-inch  17  6 

10-inch  21  6 


II 


BCront    [XPANSrCN 


NICHOLLS      &      CLARKE,     ShoreditcH,     LONDON,     E. 

BILLS      OF      QUANTITIES,     SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LlTllnUKArilKl)     IN      BEST     STYLE     AND     WITH     ORE.VT     KXTEDITION     BY 

PARTRIDGE    &    COOPER, 

Aurimi  I- r.--    \\i>  .-./ /.'I  K) ";;>>■   rii iia;!:  \riin;-. 
191  and  192  FLEET  STREET  and  i  and  2  CHANCERY  LANE,  E.G. 

UIUKU.M    UI3COUNT8.  ACCORn'WQ  TO  ARRANGKMKNTS. 


EHIAItLlSBKO  OVKE  ajLLF  X  CBHrUSY. 
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The  wages  will  be  33s.  per  week. 

The  age  of  the  candidate  must  not  exceed  forty  years. 

Applications,  in  candidate's  own  handwriting,  stating  age, 
experience,  past  and  present  employment,  accompanied  with 
copies  of  not  more  than  three  recent  testimonials,  and  endorsed 
"Road  Foreman,"  to  be  sent  to  the  undersigned  not  later 
than  6  p.m.  on  Wednesday,  the  29th  December. 

CanTassing,  dii'eotly  or  indirectly,  will  be  considered  a  dis- 
qualification. 

J.  STEVENSON, 

District  Snrve3'or. 

District  Council  Offices,  East  Molesey. 
December  13,  1897. 

WA.ND3W0RTH  DISTRICT  BOARD  OF 
WORKS. 
The  Board  of  Works  for  the  Wandsworth  Distiict  require 
a  First  and  Second  Assistant  in  their  Surveyor's  office  at 
Putney.  Candidates  must  be  able  to  survey  and  level  cor- 
rectly, be  neat  and  expeditions  draughtsmen,  and  liave  had 
experience  in  the  work  usually  carrisd  out  by  a  municipal 
engineer  and  surve3'or.  The  respective  salai'ies  are  £2  per 
week  rising  to  £3  10s.,  and  £1  lOs.  per  week  rising  to  £^  10s. 
— Applications,  stating  age  and  previous  experience  (accom- 
panied by  copies  of  not  more  than  three  recent  testimonials), 
to  be  delivered  at  the  Surveyor's  office,  No.  1.53  High-street, 
Pntney,  not  later  than  Friday,  the  2-ith  of  December. 

WANTED,  by  the  Fenfcon  Urban  District  Coun- 
cil, immediately,  Assistant  Surveyor  for  twelve 
months.  Salary,  £100.  Applicant  must  be  a  good  draughts- 
man, well  up  in  building  construction,  and  able  to  take  levels 
for  and  jirepare  plans  and  sections  of  sewerage  works. — Ap- 
plications, with  copies  of  at  least  two  recent  testimonials,  to 
be  forwarded  prior  to  the  27th  inst.  to  Mr.  C.  Adderley,  Clerk, 
U.  D.  Council,  Fenton,  Staffordshire^ 

TENDERS   WANTED. 

BOROUGH  OF  SOUTHEND-ON-SEA. 
TO  BUILDERS. 
The  Corporation  inWte  tenders  for  Re-roofing  the  Under- 
ground Conveniences  in  High-street  with  steel  trnughing  and 


girders,  strengthening  existing  walls,  diverting  existing  sewer, 
and  other  appurtenant  work. 

Plans  may  be  seen,  and  bills  of  quantities  and  form  of 
tender  obtained,  on  and  after  Thm-sday,  the  23rd  instant, 
upon  application  to  Mr.  Alfred  Fidler,  A.ss()t.Ji.iNST.c.E., 
Borough  Surveyor,  Clarence-road,  Southend,  and  on  payment 
of  1  guinea,  which  will  be  retm-ned  on  receipt  of  a  bova-fide 
tender. 

Sealed  tenders  (with  "  quantities"  fully  priced),  marked 
"  Tender  for  Conveniences."  to  be  delivered  at  my  office  on  or 
before  Thursday,  the  6th  January,  1898,  at  12  o'clock  at  noon. 

The  Corporation  will  not  be  bound  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WILLIAM  GREGSON, 

Town  Clerk. 
Soutliend-on-Sea. 

15th  December,  1897. 


B 


OROUGH  OF  SOUTHEND-ON-SEA. 


PRIVATE  DRAINAGE  WORKS. 


TO  SEWER  CONTRACTORS. 

The  Corporation  invite  tenders  upon  a  schedule  of  prices 
for  various  Private  Drainage  Works  wbich  it  is  proposed  to 
execute  within  the  next  twelve  months. 

Specifications  and  schedules  may  be  obtained  on  and  after 
the  22nd  instant  (on  payment  of  a  fee  of  10s.,  which  will  be 
retmnied  on  receipt  of  a  hona-jide  tender)  on  application 
to  Mr.  Alfred  Fidler,  Assoc. m.ikst.c.e.,  borough  surveyor, 
Southend. 

Sealed  tenders,  endorsed  "  Tender  for  Private  Drainage 
Works,"  to  be  delivered  at  my  office  not  later  than  12  o'clock 
at  noon  on  Tuesday,  the  4th  Jannary. 

The  Corporation  will  not  be  bound  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WILLIAM  GREGSON, 

Town  Clerk. 
Sonthend-ou-Sea. 

l.jtb  December,  1H97. 


HAYWARD'S  PATENT  SEMI-PBiSM  REFLECTING-LENS  LIGHTS 

FJVt    LIGHTING    3ASEMENTS,    CELLARS    AND    UNDERGROUND    APARTMENTS. 


UNDERGROUND  CONVENIENCE,  CHARINC  CROSS  LIGHTED  BY  HAYWARD'S  PATENT  LIGHTS.    ALSO  AT  OVER  100  OTHERS  THROUGHOUT  THE  COUNTRY. 

Forty  in  London -at  the  Law  Courts -Hyde  Park     Oxford  Circus— South  Kensington,  &c.     And  at  Liverpool,  Manchester,  Leeds, 
Edinburgh,  Glasgow,  Brighton,  Hastings,  St.  Leonards,  Eastbourne,  Margate,  Bournemouth,  etc.,  etc. 

HAYWARD  BROTHERS  &  ECKSTEIN,  L^  >  Union  St.,  Borough,  London. 


Drcembkr  17,  1897.] 


AND   COUNTY   ENGINEER. 
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BOROUGH  OF   SOUTHEND-ON-SEA. 
TO  BL'ILDKRS. 
The  Corporation  invite  tenders  for  RepairinR  tho  Loading 
Pier  in  Marine-parade. 

Plana  may  he  soon,  and  1)1118  of  qnantities  and  forms  of 
tender  nbtai'ned,  on  and  after  Thursday,  the  23rd  instant, 
npon  application  (i>  Mr.  Alfred  Fidlor,  Assoc. .m.in.st.c.e., 
borongli  Burveyor,  Clarence  road,  Soiilliund,  and  on  payment 
of  1  gninea,  which  will  ho  returned  on  recoijit  of  a  bon/i-fulc 
tender. 

Sealed  tendern  (with  "  (piantitieH  "  fnlly  priced),  marked 
"  Tender  for  lioacliiit,'  I'i.M',"  In  be  delivered  at  my  olllce  at  or 
before  D.IIO  a.m.  on  'riiursday,  tlio  Gtli  January,  1H98. 

Tho  Corporutiim  will  not  be  bound  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WI1.LI.'\M   (iUKGSON, 

Town  Clerk. 
Southend-on-Sea. 

16th  December,  1897^ 

AST  AND  WEST  MOLESEY  ORB  AN  DIS- 
TRICT COUxVCIL. 

The  above  Council  are  iirepared  to  receive  tenders  for 
making  up  Seymourroad  and  Beauchanip-road  (Section  2), 
East  Molcsey,  in  accordance  with  plans,  sections  and  specifi- 
cations prepared  by  Mr.  .luhn  Stevenson,  Surveyor  to  the 
Council,  and  which  can  be  seen  at  tho  otlices  of  the  Council, 
as  undermentioned,  on  and  after  Wednesday,  the  ISth  De- 
cember instant,  between  the  hours  of  10  and  5. 

Tenders  must  be  on  the  form  supplied  for  that  purpose, 
and  nuLit  be  delivered  ut  the  Council  OHices,  addressed  to 
the  chairman  of  the;  General  Purpo.ses  Committee,  scaled  and 
eiidorse<l  "'  Tender  for  New  Streets,"  not  later  than  6  p.m.  on 
Kriday,  tho  Jilst  December  instant,  after  which  no  tender 
will  be  received. 

A  deposit  of  2  t;uineas  in  cash  will  be  required  upon  appli- 
cation for  form  of  tender,  which  will  be  returned  to  the  non- 
successful    contractors  after  the  rcceiiit  of  a  humi-JhU'  tender 


and  to  the  sacceeafnl  contractors  on  theexeoatioD  of  oontracts 
and  bonds. 

The  Council  reserve  to  themselvea  the  right  to  aooopl  any 
tender  for  one  or  both  roads,  but  they  do  not  bind  themselvea 
to  accept  the  lowest  or  any  lender. 

D.  CAXN, 
Clerk  to  the  Conneil. 
Cinincil  Drtlees,  Walton-road,  Kaat  Moiesey. 

11th  DeremJ^er,  1«97. 

BOROUGH    OF     r)6VB"B. 
'i'he  Town  Council   invite   tenders   for   l.SOO  tons   of 
Broken   Cluernsoy   (iranite,    2."»l'    tons  of    lluernsey    (Sninita 
Sifting,  and  1, 0(K)  cubic  yards  of   Broken  I'lints. 

Tho  apecilieation  and  conditions  and  forms  of  tender  can  be 
obtained  at  this  office  durinff  oHlco  hours. 

Sealed  tenders  to  be  delivered  at  this  office  before  2  p.m. 
on  Tuesday,  the  28th  day  of  December  instant. 

The  Council  do  not  ent,'npo  to  nocopt  tho  lowest  or  any 
tender,  and  no  tender  will  be  received  which  is  not  n|Kin  a 
form. 

(By  order) 
E.  WOLLASTtJN  KNOCKER. 

Town  Clerk. 
Town  Clerk's  Office,  Castle  Hill  House,  Dover. 

Qth  December,  1897. 

"DUGBY  URBAN  UISTRIOT  COnNOrr,. 
OUTFALL  SEWER. 


_  TO  CONTRACTORS. 

Tho  Urban  District  Council  of  Rugby  invite  tenders  for  tho 
construction  of  a  2+-in.  Main  Outfall  Sewer  from  a  manhole 
on  Messrs.  Williams  &  Robinson's  property  to  the  sewage 
tanks  between  tho  Birmingham  and  Leamington  lines,  to- 
gether with  screening  chamber,  niaaholes,  &c. 

The  drawings  can  be  seen,  and  a  copy  of  the  specification, 
bill  of  ipiantities  and   form    of   i.-mlcr  obiaincil,  at  my    clli.  •■, 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL    EXHAUST. 

rUE   ONLY 


VENTILATOR. 

Fer  Riiilriinj.'s,  Diuina,  .^r. 


Fio.  2Siir. 

R.v  Klectricity,  Water,  Gas,  Steam, 

Ilftnfl  ni-  Horse  Power. 


i*p» 


"ACME" 
(^  EXHAUST 

(3       LOUVRES. 

O  For     11,11. IS. 
=^         Willis,  Ac. 
From  9S. 


ACME' 


t  Chimney 
'     Cowl, 


Fio.  M. 


VENETIAN     WALL 

INLETS. 

Fr-ui  Is.  ed. 


Telegrams:  "  Kevwokth,  Livihpool."      Telephone  No.  1877.      Twenty-five  Years' Experience.      Illu»lr«ted  Price  Lists  Free. 
'  ..A-onxe  "    'XTe^xa.'fcf.Xo.'fclxi.s:     o.»a.eaL     ^S:em.-t,±xt.^^     Coiaa.i>E»x».3r,    Imi.-wrtsx'itool 

Continctovs  to  H.M.  Govcrnmont  Departments,  Various  Corporations,  Railway  Conij-,-  r  icr.  I  c. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  ^ 

40  by  27 „         3  - 

53  by  31 „         •*,- 

Copies  in  one sJicet ,i)Oh}j ^lO,  hmirrafiticmrnt. 


COPIES   BY   WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1  & 

40  by  27 „       22  e 

53  by  31 „       3:  e 

J.  HALDEN  &  CO., 

8  ALBERT  SQUARE,  MANCHESTER. 


5.^    *    '"'%^ 


fii^e: 


^LONDON  &  ^ 
.LANCASHIRE^ 


Subscribed  Capital  •  £2,127,500. 


Head  Ogica 


(  45  DAI 


DALE  STREET,  LIVERPOOL, 
.  76  XINQ  WILLIAM  STREET,  lONDOK. 

I.lt].-nil    Comnii-si.,n    nll.m.-,!     t,.     SURVEYORS 
BUILDERS  and  ARCHITECTS,  (or  liiti.«liiLii..ii  ..f 

UtisilK'sa. 


C.WOOLLISCROFT  &SoN, 


HANLEY, 

STA.FFS. 


FLOORS, 


LTD 


ManySpccLililics     lllustra- 
•'  lions  and  Prices  on  applicaf ion. 

LONDON      PLATE -CLASS      INSURANCE 

COMPANY,  Limited. 

Head  Ollicc  :  4g  Queen  Vlttorl*  St..  E.C. 

(Jlilss    Mt     nil     M!i'l-    ,'.'V.T.-.l     !■>        '  "    ' ' 


ll.. 


l',.lu-ioi  .it 


MODERATE  RATES.     PROMPT  REPLACEMENTS- 
SURVEYS  AND  ESTIMATES  FREE. 
T.'ii  IKT  c.'i.l.  .'1   11..  in,..!  ..viT.! 

biXA'onrf*  in  0HH.'-  ^  I.h^  nnwii. 

Applications  lo,  -   Invited. 

Lllxirnl    Terms    for     liuiintss    Introduced 


EASTWOOD  &  CO.,  Limited. 

Il<>:ul     Ollirc:      l'.i:i.\  I DKWK     K().\l>,     l-,A3Mn:TIJ,     S  K.  ^^ 

BRICKS.   LIME.    CEMENT 


In  any  Quantities.         For  Prices  apply  te  above  atldrcss. 
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THE    SURVEYOR   AND   MUNICIPAL 


[December  17,  1897. 


on  and  after  the  10th  inst.,  on  payment  of  1  guinea,  which 
will  be  i-etnrned  on  receipt  of  a  honA-fide  tender. 

Sealed  tenders,  endorsed  "  Outfall  Sewer,"  to  be  sent  to  Mr. 
T.  M.  Wratislaw  on  or  before  the  2l3t  ingt. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

(By  order) 

D.  (i.  MACDONALD,  Assoc.ii.iNST.f.E., 
Engineer  and  Surveyor. 
Rugby. 
December  3,  1897. 

/?j.LASGOW  CORPO  RATIOlf  TRAM  WAYS. 

^"^  The  Corporation  of  Glasgow  are  prepared  to  receive 
tenders  for  the  supply  of  2,000  tons  of  Steel  Straight  Track 
Rails,  200  tons  of  Steel  Curve  Rails,  and  about  120  tons  of 
Steel  Fishplates. 

Speoificatiou,  with  form  of  tender  and  section,  can  be  ob- 
tained on  application  to  Mr.  John  Young,  General  Manager, 
88  Renfield-street,  Glasgow. 

Tenders,  sealed  and  marked  on  the  cover  "  Tender  for  Tram- 
way Rails,"  to  be  lodged  with  the  subscriber  not  later  than 
10  a.m.  on  28th  December,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

J.  D.  MARWICK, 

Town  Clerk. 

City  Chambers,  Glasgow. 
23rd  November,  1897. 

URBAN    DISTRICT    OP    BARKING   TOWN, 
IN  THE  COUNTY  OF  ES^EX. 
ELECTRIC      LIGHT      STATION. 

The  Council  is  prepared  to  receive  tenders  for  the  Erection 
of  an  Electric  Light  Station  at  the  rear  of  the  Public  Offices, 
East-slreet,  Barking  Town. 

Drawings,  specification  and  conditions  may  be  seen,  and 
bills  of  quantities  (prepared  by  Mr.  G.  Lamb,  of  East-street, 
Barking)  and  forms  of  tender  obtained,  on  application  to  the 
Surveyor  to  the  Council,  Mr.  C.  J.  Dawson,  F.R.I.B.A.,  at  the 
Public  Offices  aforesaid,  on  and  after  the  8th  insf.ant. 

Conti-actors  will  be  required  to  deposit  a  £10  Bank  of 
England  note  with  their  tender,  which  will  be  returned  on 
rejection  of  their  tender  or,  if  accepted,  on  the  contract  being 
signed. 

The  contractor  will  be  required  to  pay  the  trades  union 
rate  of  wnges  to  all  men  employed  on  the  works,  and  to 
u'lSeive  the  recognised  hours  of  hilioiir. 


Sealed  tenders,  marked  "  Electric  Light  Station,"  to  be 
sent  in  to  me  not  later  than  5  p.m.  on  Tuesdav,  the  21st  day 
of  December,  1897. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or 
any  tender. 

(By  order) 

EDWIN  H.  LISTER, 

Clerk  to  the  Council. 

Clerk's  Office,  Public  Offices,  Barking,  Essex. 
2nd  December,  1897. 

WALMER  URBAN  DISTRICT  COUNCIL. 
PUBLIC  CONVENIENCE. 
FENCING  AND  LEVELLING  RECREATION  GROUND. 
The  Urban  District  Council  of  Walmer  invite  tenders  for 
tlie  Erection  of  a  Public  Convenience  near  the  Strand-prom- 
enade, and  also  for  Fencing  and  Levelling  the  Site  of  the 
now  Recreation  Ground,  Campbell-road,  Walmer. 

Plans  and  specificatioiis  may  be  seen  at  any  time  on  appli- 
cation, between  9  a.m.  and  -1p.m.,  to  the  Surveyor,  Mr.  J.  E. 
Turner,  2  Cornw.all-road,  Walmer. 

Sealed  tenders,  endorsed  "Tender  for  Public  Convenience," 
or  "Tender  for  Fencing,  &c,"  should  be  sent  in  to  me  not  later 
than  the  5th  January  ne.\t. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

P.  W.  H.^RDMAN, 

Clerk. 
4  and  5  Park-street,  Deal. 

10th  December,  1897. 

URBAN  DISTRICT  CODNCIL  OF  RAD- 
CLIPPE. 

The  Urban  District  Council  of  Radcliffe  are  prepared  to 
received  tenders  for  the  execution  of  the  several  works  com- 
prised in  the  foUowung  contracts — viz.^ — 

Contract  No.  1 :  For  the  Construction  and  Erection  of  the 
Buildings  and  other  works  in  connection  with  Public  Baths. 

Contract  No.  2 :  For  the  Supplying  and  Fixing  of  all  En- 
gineering Work,  Hot  and  Cold  Water  Systems,  and  all  con- 
nections and  fittings  complete. 

Drawings  and  specifications  may  be  seen  and  a  copy  of  the 
bill  of  quantities,  with  an  abstract  of  the  specifications  and 
form  of  tender,  obtained  by  an  application  to  the  Engineer,  at 
the  Council  offices,  Radcliffe,  Lancashire,  on  payment  of 
£1  Is.  for  each  set  of  qnantities,  &c.,  which  sum  will  be  re- 
furneil  to  every  person   who   makes  a  hona-fulc  tender,  fully 


THE  NEW  EXPANDED  METAL 


Meshes  from  |th  In.  to  6-in.  wide.     Strands  from  24  B.W.G. 
to  fyth  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  numoer   ot 

important  Buildings,  both  Kublicaud  Private,  in  this  country  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  vermio-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 
for  walls  and  ceilings,  also  for  suspended  ceilings,  ornaineutal  mouldings,  encasing  columns- 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark- 

able  results  and  advantages  of  these  will  bo  better  understood  by  perusal  of  the  Report 
kereiaafter  ref e,  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Ex 

pauded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING,  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  tc 

the  Koyal  Parks,  leading  Railway  Companies  and  landed  Estates  throughout  the  Kingdom. 

ORNAMENTAL.       STRONGi       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  be  used  wherever  lattice-work  is  rt'quind,  from  a  letter-rack  to  a  lift-shaft,  for  garden 
bordering  and  archways.  Is  highly  ornamenial  and  exceedingly  durable,  having  no  joints 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  is  considerably  cheaper,  strength  for  a^ength 
than  any  other  description  of  metal  lattice-work. 

BRASS,  ALUMINIUM,  or  any  other  ductile  metal  can  be  expanded,  and 

the  effect  is  very  pleasing,  and  here  again  the  absence  oi  joints  gives  great  durabiity  feo  the 
nietul,  and  the  rapidity  of  manufacture  allows  of  very  low  prices. 


CATALOGUES   AND   PRICE  LISTS   can    be   obtained   on   application. 

AlBoei.pyofaKKI'OUTI.yanEMINENTFIKMofENGINEEIiSontli.-useofKXPANDKB 
MKTAI.  IN  CONCltPJTE.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

-y.)    UPVEIl    THAMES  STREET,   LONDON,   E.V. 

Telegraphic  Address,  "  Distend.  Loudon."  Works— WEST  HARTLEPOOL.  Telephone  No.  IS?* 


Decembee  17,  1897.] 
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priced  out  on  the  forms  proWdeJ,  and  returns  the  docoments 
entrnstod  to  him. 

I  |The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender,  and  will  not  accept  the  tender  of  any  firm  or 
person  paying  less  than  the  standard  rate  of  wages  current  in 
the  district.  Sealed  tenders,  marked  respectively  Contract 
No.  1  and  Contract  No.  2,  to  be  forwarded  to  the  undersigned 
on  or  before  the  11th  day  of  January,  1S9K. 
J.  SHARPLES, 

Clerk  to  the  Conncil. 

December  14,  1897.        

E  D  WORTH       WATERWORKS. 
TO  CONTRACTORS. 

Notice  is  hereby  given  that  the  Foleshill  Rural  District 
Conncil  are  prepared  to  receive  tenders  from  persons  desirous 
of  contractinf.'  with  them  for  the  erection  of  Water  Tower 
and  Pumping  Station,  sinking  dry  well,  &c.,  the  provision  of 
engines  and  pumping  machinery  in  duplicate,  and  theanpply, 
laying  and  jointing  of  about  5  miles  fi7U  yards  of  6-in..  4-in. 
ami  .'i.iii.  ca<t-iron    S"rkii    iiip. -.  wiili    tlnir   :n'i"'ii'l:i -"■<■  in- 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

M.VNI'Sf'RIPT    COPIES     OK     IIRAWINOS.     TRACINGS, 
rHOTO-COPIES   AND    PHl  iTO-I.lTHrxJRAFHY. 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Tcltiihoiif  Nu.  .'i.l^S.     Toli'L'iiii.liio  Aildn-^s  :  ■' i,  luioou.s,  l^iidou." 

CROGGON  &  CO.,  Ld 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 

Estimates     (Vu'di    /'■/•    <'i!     liniU    of 
IRON  ROOFS  AND  BUILDINGS. 


eluding  .all    necessary   sluice  and  air  valves,   hydrants   and 
other  w.)rk8  for  the  water  supply  of  the  town  of  Hedworth. 

The  drawings  and  specificatioiui  of  the  work.'!  may  lie  seen 
at  the  office  of  the  Engineer,  Mr.  H.  Bertram  Nichols, 
Assoc.M.iNST.c.E.,  of  Grosvonor  Chambers,  59  Cor|x)ration- 
Btreet,  Birmingham,  from  whom  copies  of  the  si>eciHration8, 
bills  of  quantities  and  forms  of  tender  can  be  obtained  on 
deposit  of  5  guineas,  wliich  will  be  returned  after  receipt  of 
a  bond-fide  tender  and  the  return  of  all  documents. 

In  the  event  of  a  tender  being  withdrawn  the  de|>08it  will 
be  forfeited. 

Sealed  tenders,  endorsed  "  Tender  for  Waterworks,"  are 
to  be  delivere<l  at  the  offices  of  the  undersif/ned  at  I'olesbill 
on  or  before  Friday,  the  31st  day  of  December,  1897. 

The  Rural  District  Council  do  not  bind  themselves  to 
accept  the  lowest  or  any  tender. 

(By  order  of  the  Rural  District  Council) 

ALFRED  P.  OSWIX, 

Clerk. 
Conncil  Offices,  Union  Buildings, 
Foleshill,  near  Coventrv. 
8th  December,  1897. 


ADVERTISEMENTS. 


QUANTITIES,    &c.,    LITHOGRAPHED    accu- 
rately and  with    desimtch.      METCHIM  &    SON, 
8   Princes-street,    Great    George-street,   Westminster,    S.W. 

"Surveyor's  Diary  and  Tables  fur  18!I.'S,"  ini.-i.  tul.,  post  Td.; 
in  leailier  Is.,  t'o.^t  Iw.  Ui. 


TELEGRAMS  : 
'OivlciUoro,  London.' 


LONDON 


TELEPHONE  : 
No.   1011   Holbom. 


ALSO  MANUFACTURERS  OF 

GALVANIZED  CISTERNS, 

H.W.     TANKS 
16     Upper    Thames     Street,    LONDON,    E.G., 

>,"_       ..\     LIVERPOOL     and     GLASC.OVV 


DRAWING  AND  TRACING  OFFICE, 

.  98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoinia^  UoHwrn  Town  liall.J 

SIasageb— JOHX   B.  TUORP,  Abciiitect   axd  Scbveyoe. 
Cheques  Cmssed       ...        ...  .        The  City  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Paiurdnys  One. 

Established    1883. 

For  tlie  PROMPT   and  KFFICIF.XT  f\ociuion   of  all  work  usuaU; 

required  liv  the  I'UOFE.^SIO.N".  Buoh  as 
WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIVES,      TRACINGS,      SURVEYS,      MODELS, 
Blueprints  and   Black  Line  PHOTO-COPIES,  DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 

TRACING   and    PRINTING   Rooms,  IIATTON    GARDEN, 

connected  hy  Private  Telephone. 


SHONE    PNEUMATIC 

AUTOMATIC  EJECTORS, 

FOR     RAISING 

SS^-\xrsk,s^,  SlxLdg;^,  T^T^-bes:*,  Sc<s. 

As    adopted    for    the    Drainage    of    Eastbourne,    Southajiipton, 

Warrington,   Staines,   Ipswich,   Norwich,   Felixstowe   aud  many 

other  phices,  both  in  this  country  and  abroad. 

For    Pamphlets    and    Particulars    apply    to— 

HUGHES    &     LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER    SUPPLY     WORKS. 


NINETEEN    MEDALS.                                  CHICAGO    EXHIBITION.   HIGHEST   AWARDS. 

^WIVI,      ^WTOOLLAIVICS      &      CO., 

ORIGINAL   MAKLK5    L'^ 

ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address  =  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 

Special    Tcrius  fvr  t'j}x>rt.             f if  nil  ! >txvrntors. 
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Drawing  showing  the  Cover, 


THE    LATEST    SANITARY     IMPROVEMENT    IS 

INSPECTION   EYE   COVER. 

Vritefor  Full  Pardculart  and  Prietf.     Teltyhont  Xo.  iili  (UOP). 

J.   •'K-oTJ»rca-   &:    oo.. 

Patentees   and    Manuf.-icturcrs,    and    Wholesale    Builders' 

Merchants,  Dr«winK  nhnwlni?  ■ 

KENTON   WORKS,  KENNINCTON    CROSS,  LONDON,   S.E.  Uram  l>i|>c.  » u 


WITH     LOCKINQ    ARRANOEfciCNT. 

(Patent  applied  (or.) 
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SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.     Preparation  by  COE- 
KESPONDENCE.— Terms,  testimonials  and  all  particulars  of 

"  Inspector,"  Office  of  The  Sdrveyor. 

MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I.,  &c..  27  Great  George-street,  Westminster,  prepares 
pnpils  by  correspondence  for  this  esamination.  The  course 
of  Tvork  may  be  taken  to  extend  orer  three,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  were  prepared  by  Mr.  Parry. 

SURVEYORS'  INSTITUTION  EXAMINA- 
TIONS.— Complete  courses  of  preparation,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship,  in  all  sub-divisions.  Mr.  Parry's  courses  have 
been  conducted  continuously  for  seven  years  with  increasing 
success.  At  the  last  three  examinations  the  following  prizes 
were  obtained  : — 

1895.  Institution  Prize.  Driver  Prize  aud   Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  F.s.i.,  a.m.i.c.e.,  &c.,  27  Great 
George-street,  Westminster  (immediately  opposite  the  Sur- 
veyors' Institution). 

TABLE  OF  PLOW  OF  CIRCULAR  SEWERS, 
hv   J.  P.  Dalton.     For  the  pocket.     6d.,  post  free  7d. 
— Hunnan.  Limited.  Instrument  Makers,  Ncwcastle-on-Tyne. 


DRAWING  and  TRACING  OFFICE 

52  Qusen  Victoria-street,  London,  E.G. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
Cases.   Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 

GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powers. 

SHitable  for  all  Purposes.  Largely  Used  by  GoYernment. 

Write  for  Particulars  and  Shades  of  Colour  to  the 

TORBAY  PAINT  COMPANY, 

«  26, 27  &  28  Billiter  St.,  London,  E.G.; 

Also  at  LIVERPOOL,  BRIXHAM  AND  DARTMOUTH. 


BOOKS  AND  PAMPHLETS  FOR  SALE. 

NEW  AND  SECOND-HAND. 


Samples,  Prices  and 
Instructions  Free. 


Roofing  Felt.— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.-l'or    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  find  Deadening  Sound. 

Sarking,  OR  Slaters'  Felts.— Thin  in  substance, 

and  pliable,  ami  e«Sry  worked  under  slates. 

Foundation  Felt,  or  Damp  fcourse.— To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 

H5IR  FELTS, 
SHOE  FELTS, 
FELT  VARNISK.  >  ^HHHHHMBHIII'' Awarded  i;  Gold  & 

I^tc.  ^^^^^^^SB^^BSS^^f        Silver  Medals. 

ANDREW  POTTER,  Manufacturer,  Wolverhampton. 

PATENT      REVOLVING 

SHUTTERS  AND  PARTITIONS. 

BLINDS    OF    EVERY    DESCRIPTION. 

Electrical,  Hydraulic  and  Self-Sustaining  Lifts. 

IMPROVED  POWER  HOISTS.        WRITE  FOR  CATALOGUE. 

WILLIAM  MALLINSON,  Blake  St.,  Stretford  Rd.,  Manchester. 


The  figures  between  parenthesis  denote  the  published  price. 

Some  of  the  Physical  aud  Chemical  Properties  of  Lead,  by  William 

Thomson,  f.e.s.     (Id.)  2d. 
Lecture  on  Food  Supplies,  by  John  "W.  Mason,  m.b.    (Cd.)  3d. 
Lecture  on  Milk,  by  Prof.  W'ynter  Blyth.     (6d.)  3d. 
Report  on  Houses  Let  in  Lodgings,  1883,  by  Dr.  J.  S.  Bristowe.    2d. 
Sir  George  Trevelyan  and  London  Landlords.     (3d.)  2d. 
Nationalisation  of  Land,  by  Lord  Bramwell.     (Id.)  2d. 
Index  to  the  Altitudes,  &c.,  of  Thirteen  Circumpolar  Stars.    2d. 
Manitoba  Official  Hand-Book.    2d.  * 

Some  Kotes  ou  the  New  Public  Health  Act  for  London,  with  an  Appen- 
dix on  London  Fog,  &c.,by  Harry  G.  Assiter,  f.s.i.     (6d.)  3d. 
Land  Transfer  under  a  System  of  Compulsory  Registration,  by  W.  J. 

Humfrys.    2d. 
Epitome  of  Church  History,  by  Rev.  W.  Simpson,  m.a.    (3s.  Gd.)  Is. 
Chardenal's  First  French  Course.    8d. 
Annual  Index  of  Sr^view  ofRgrirKSy  1891.     (2s.)  6d. 
First  Report  of  the  Department  of  Agriculture  of  British  Columbia, 

1891.    6d. 
Local  Government   Board  Report  on  Oyster  Cultiu-e  in  Relation  to 

Disease,  1896.    (8s.  6d.)  2s. 
The  lluseum  for  October,  1851  (Education).    (2s.  6d.)  4d. 
A  Ride  to  Khiva,  by  Lieut.-Colouel  Fred.  Burnaby.    (6d.)  3d. 
Portraits  and  .Autographs,  by  W.  T.  Stead.     (Is.  6d.)  Sd. 
Annual  Report  of  Allahabad  Municipality,  1893-4.     3d. 
First  Greek  Header,  by  W.  G.  Rushbrooke.    6d. 
The  Dulwich  College  Act  and  the  Will  of  Edward  Alleyn.    2d. 
Catalogue  of  Loan  Pictures,  Corporation  of  London  Art  Gallery,  1894. 

(Gd.)  3d. 
Tracks  for  the  Times.    No.  2,  p.  96.     (Gd.)     3d. 
Imperial  Institute  :  Report  of  Progress  to  1892.    2d. 
Employers'  Liability :   Past  and  Prospective  Legislation,  139G,    p,  32. 

(Id.)  2d. 
Exercises  on  Latin  Syntax,  by  J.  E.  B,  Mayor,  m.a.,  p.  IG.    (6d.)    2d. 
First  Lessons  in  Latin,  by  Rev.  J.  Evans.    4d. 
Elementary  Latin  Exercises.    (Id.)  4d. 
Eclogoe  Latins?,  a  First  Latin  Reading  Book,  by  Rev.  P.  Frost,  m.a., 

p.  262.     Id. 
Ontario  Land  Surveyors  r  Annual  Meeting,  1395,  p.  18i.    6d, 
Option.  &c.,  Svstenis  of  Gambhng   in  Wheat,  &c.,  by  C.  W.  Smith. 

(Id.)  3d. 
Geography  of  Torkshii-e,  bv  H.  T.  Sortwell.    (2d.)  2d. 
Gospel  of  St.  Matthew  (Greek-English), by  Rev.Dr.  Giles.    (2s.  Cd.)  6d. 
Hand-Book  of  Horaceopathic  Practice,  by  W.  K.  Kelly,  m.b.,  p.  184.    Sd. 
Henry's  First  Latin  Book,  by  T.  K.  Arnold,  bi.a.    6d. 
^Esop's  Fables  (Latin-EngUsh).     (2s.  Gd.)  Gd. 
New  Latin  Delectus,  by  H.  Young,  p.  lOG.    4d. 
London  University :    Matriculation    Examination    Papers,    &c.,    1849. 

(Is.)  3d. 
Fruit  and  Gardens  for  the  People,  by  Hon.  Dudley  Campbell.    2d. 
Inductive  Latin  Course,  by  W.  B.  Smith,  m.a.,  p.  251.    8d. 
Latin  Exercises,  by  Rev.  A.  J.  Church,  m.a.     (Gd.)    3d. 
Steam  Tramways  in  Italy,  by  P.  Amoretti.    4d. 
Duties  on  Coal  and  London  Coal  and  Wine  Duties,  by  T.  W.  Bunning. 

(Is.l     4d. 
Small  Holdings  Act,-lS92,  by  A.  J.  Spencer.    (2s.  6d.)    Is.  2d. 
Treatise  of  Analytic  Geometry.    Part  1.,  by  Rev.  G.  Salmon.    4d. 
Lecture  on  the  Dramatic  Artof  Shakespeare,  by  Prof.  C.  E.  Moyse,  b.a., 

p.  34.    4d. 
Dutruc's  French  Grammar.    6s.    Is. 
Soci)-rfo/Trarff/ou/-«u/,  March,  1S38.     (6d.)  3d. 
Financial  Reform  Almanack,  1895.    (Is.)  4d. 
Notes  of  Lectiu'es  on  Electrical  Phenomena,  by  J.  Tyndall,  ll.d.  (Is.)  4d. 

History  of  the  Johannesburg  Waterworks  Company,  by  G.  R.  Andrews, 
C.E.  24p.     2d. 

In  the  Money  Lender's  Clutches,  by  T.  Farrow.    (Id.)     2d. 

Sartor  Resartus,  by  Thomas  Carlyle.     (Gd.)    4d. 

Annual  Report  of  Jledical  Officer  of  L.C.C.,  1S95.    {3s.  6d.)    Is.  2d. 

Sheffield  Report  on  Tramways,  niustrated.    (2d.).    2d. 

Charter,  By-Laws,  &c.,  of  Institute  of  Civil  Engineers.    2d. 

Tlie  6enr,aii  Magazine,  No.  2.     (Is.  6d.)     3d. 

Hazell's  Guide  to  the  Agi-icidtural  Rates  Act,  18%.    (Is.)    Gd. 

Aladdin!  by  R.  Reece.     (Is.)    4d. 

Some  of  the  Public  Works  of  Dover,  by  H.  E.  Stilgoe,  a.m.i.c.e.    2d. 

Story  of  the  Hamburg  Plague,  by  J.  E.  Neilly.  (6d.)    3d. 

Hops  and  Hopping,  by  I.  B.  Marsh.    Beautifully  illustrated.    New.    A 
Seasonable  Presentation  Volume.     (7s.  6d.)     Is.  3d. 

The  Bill  Posters'  Directory,  1494.     (Is.)     6d. 

History  of  England  :  106G-121C,  by  J.  Davies.     (2s.)    9d. 

Casselt's  Pronouncing  German  Reader.    4d. 

EngUsh  Etymology,  by  J.  Russell.    3d. 

State  Control  of  Labour,  by  M.  Tves  Guyot.    (Id.)    2d. 

Attic  Primer,  by  J.  Wright,  m.a.    9d. 

Griffin's  Electrical  Engineer's  Hand-Book,  by  H.  J.  Dowsing.     {3s.  Gd.) 
4s. 

Auctioneers'  Year-Book,  1897.    (4s.  Gd.)    2s. 

Solutions  of  Goodwin's  Problems,  by  Rev.  W.  W.  Hutt,  m.a.    2s. 

Medical    Officer's   Sujijilement  to  Local   Government  Board   Annual 
Report,  1895-G.     (3s.  Id.)  2s. 

Lortiestic  Engin'>ering.     Vols.  II.  and  IV.  (unbound).     (2s.)     Is.  each. 

Metropolitan  Water  Supply,  by  H.  C.  Richards  and  W.  H.  C.  Payne. 
Is.  3d. 

The  Silver  Question,  by  G,  Jameson  and  others.    (Gd.)    3d. 

Geometrical  Drawings,  by  W.  S.  Binns.    2s. 

The  Pi'ess  on  Commercial  Gambling,  by  C.  W.  Smith.     (Is.)     4d. 

Key  to  Edinburgh  High  School  French  Grammar.    Gd. 

Free  Trade,  by  Henry  George.    2d. 

Siutram  aud  his  Companions  (in  German).    4d. 

Key  to  CasseU's  Lessons  in  German.    6d. 

Edward  in  Scotland  (German-Enghsh).    4d. 

Dover  Corporation  Electric  Tramways,  by  H.  E.  StUgoe,  a.m.i.c.e.    2d. 

Nouveile  Grammaire  Francaise,  4d. 

World  we  Live  In  (Physical  Geography),  by  D.  T.  Ansted,  m.a.  (28.)  9d. 

Geography  of  England,  by  W.  Lawson.     (2d.)    2d, 

Hand-Book  to  Wall  Map  of  England  and  Wales,  by  Keith  Johnson, 
LL.D.     (6d.)    2d. 

Aid  to  Maps  set  at  Cambridge  and  Oxford  Examinations.    (3d.)    2d. 

Hand-Book  to  Physical  Mai)  of  Globe.    3d. 

Horace  (Odes  and  Epics),  by  Rev.  J.  E.  Yonge.    9d. 

Traite  de  Litterature,  by  K.  LeFrauc.    Is. 

Gospel  of  St.  John  (Greek-English),  by  J.  Hamilton.    9d. 

The  Catechism  and  Liturgy,  by  Canon  Norris.    4d. 

Havet'a  Household  French.    Id. 

Chamber's  German  Grammar.     (3s.)  Is.  2d. 

Sleutal  Arithmetic,  by  W.  Moffat.    Cd. 

Arnold's  Fir...l  French  Book.    Sid. 

Popular  Physics,  by  Dr.  Lardner  (unbound).    9d. 

Elementary  Trigonometry,  by  T.  P.  Hudson,  m.a.    Dd. 

Water  Softening  and  Scioutilic  Filtration,  by  W.  G.  Atkins.    (Is.)      8d. 

Tlie  prices  named  include  postage. 
Apply  to  "  LiBHARiAN,"  0,0  The  Subvevor,  24;  Bride-lauo, 
Fleet-street,  Loudon,  E.C. 
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Minutes  of  Proceedings. 


Municipal 
Wolverhampton. 


In  continuation  of  our  series  of 
views  of  town  halls  in  important 
cities  and  towns  at  lioine,  in  the 
colonies  and  abroad,  wo  this  week  give  an  illustra- 
tion of  the  Wolverhampton  town  hall.  The  town 
hall  forms  part  of  a  fine  sot  of  public  buildings, 
erected  in  1871,  in  the  Italian  style,  and  comprising 
a  town  hall,  council  chamber,  sessions  and  magis- 
trates' courts,  and  municipal  offices,  all  brought  con- 
veniently together,  with  a  spacious  vestibclo  in  the 
centre.  The  capital  of  the  Black  Country  haa  a 
population  which  does  not  quite  reach  100,000,  but 
it  is  well  to  the  front  municipally.  Among  the 
municipal  institutions  arc  a  splendid  set  of  markets, 
an  art  gallery  filled  with  a  beautiful  collection  of 
pictures,  a  school  of  art,  public  baths,  a  public  park 
and  other  recreation  grounds,  a  free  library  and 
public  reference-room.  The  water  and  electric  sup- 
plies are  also  municipal  undertakings.  The  sani- 
tary condition  of  the  town  was  greatly  bettered  by 
the  carrying  out  of  an  extensive  improvement  scheme 
at  a  considerable  cost  to  the  town.  About  two  years 
ago  the  town  council  decided  in  favour  of  adopting 


the  water-carriage  system  in  place  of  the  pan  system, 
after  the  subject  had  been  dealt  with  in  an  exhaust- 
ive report  by  Mr.  J.  W.  Bradley,  the  borough  en- 
gineer. The  substance  of  this  report  will  be  found 
in  our  issue  of  November  8, 1S9.5. 


_         -         .,  In  many  quarters  a  belief,  which 

Town  Counci  s  x      i     -Ti  n  t       j  j 

and  Water        ""^  trust  will   prove  well-founded. 

Companies.       ^^^  been  expressed  that  the  recent 

epidemics   of    typhoid    fever    will 

ultimately  prove  blessings  in  disguise,  by  inducing 

municipal  authorities  to  put  their  houses  in  order, 

especially  in  regard  to  the  water    supply.      Some 

authorities,  it  is  true,  have  not  waited  for  epidemics, 

either  at  their  own  doors  or  elsewhere,  to  spur  them 

on  to  the  adequate  discharge  of  their  duties.    Among 

these  authorities  is  Stockport,  where  the  water  supply 

is  controlled  by  a  company.     In   IS9-t  a  committee 

of  the  corporation  visited  the  gathering  ground,  but 

did   not  find    it  in    a   very   satisfactory  condition. 

About  two  months  ago,  however,  a  visit  was  paid  to 

the  ground  by  Dr.  Charier  Porter,  medical  officer  of 
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health  for  Stockport,  and  it  is  satisfactory  to  observe 
that  at  a  recent  meeting  of  the   town   council  he 
was  able  to  report  that  a  marked  improvement  had 
been  effected  by  the  company  in  the  interval,  though 
he  was  still  able  to  point  out  one  or  two  matters  to 
which  exception  could  betaken.     Not  in  all  districts 
is  it  possible  to  tap  sources  of  water  supply  which 
are  free  from  risks  of  pollution,  but  it  should  always 
he  possible  to  take  such  precautions  as  will   reduce 
the  risk  of  serious  pollution  to  a  minimum,  especially 
the  forms  of  pollution  which  arise  from  the  presence 
of  human  habitations  on  a  gathering  ground.     We 
have  always  spoken  strongly  in  favour  of  the  muni- 
cipalisation  of  water  supplies  as  being  more  bene- 
ficial to  the  community  and  as  providing  a  manage- 
ment more  directly  responsible    to   the  ratepayers. 
Short  of  this,  it  is  satisfactory  to  find,  from  the  case 
of   Stockport,   that    water   companies    are   prepared 
not  only  to  listen  to  reasonable  representations,  but 
also  to  give  effect  to  them.     In  his  report  Dr.  Porter 
took   occasion  to  refer  to  another  matter — namely, 
the  general  state  of  the  law  in  i-egard  to  the  sanitary 
supervision  of  water  supplied   by  private  vendors  as 
compared  with  the  protection  afforded  in  regard   to 
the  inspection  of  other  foods  and  drinks.    Dr.  Porter 
could  inspect  the  Disley  gathering  ground,  bat  he 
could  not  claim  the  same  right  with  respect  to  the 
filtering  plant.     After  due  consideration  the  council 
adopted    the    following    recommendation    from    the 
Sanitary  Committee:  "  That  inasmuch  as  outside  the 
metropolis,  and  except  in  regard  to  wells  and  pumps, 
sanitary  authorities  possess  no  executive  powers  for 
the  protection  of  public  water  supplies  in  the  hands 
of  water  companies,  whereas  the  consumers  of  flesh, 
milk  and   other  foods  are  safegaarded  by   statute,    ' 
this  committee  respectfully  recommends  that  a  peti- 
tion be  presented   to  the  Local  Government  Board, 
under   the  seal  of  the  council,  praying  that  legisla- 
tion be  initiated   whereby  every  sanitary   authority 
supplied  by  a  water  company,  whic!i  is  not  also  a 
sanitary  authority,  be  empowered  to  authorise  any 
duly-appointed  official  to  enter,  inspect,  inquire  and 
take  samples  at  any  part  of  any  source  or  works  of 
watw  supply  or  water  purification,  at  any  time  by 
day  or  night,  and  whereby  also  such  water  company 
be  required  to  afford  all  reasonable  facilities  and  in- 
formation for  such  inspection,  inquiry  and  sampling." 
Mr.  F.  R.  Robinson,  the  deputy  raa^or,  in  supporting 
the  recommendation,  stated  the  case  very  admirably 
and  quoted   the  opinions  of  certain   authorities    in 
favour  of  the  contention  that  close  supervision  and 
inspection  of  the  sources  of  a  supply  must  supple- 
ment the  ordinary  methods  of  analysis.     Sir  George 
Buchanan,  the  late  eminent  head  of  the  medical  de- 
partment of  the  Local  Government  Board,  wrote:  "Tbe 
chemist  can  in  brief  tell  us  of  impurity  and   hazard, 
but  not  of  puritj'  and  safety.     For  information  about 
these  we  must  go,  with  the  aid  of  what  the  chemist 
has  been  able  to  tell  us,  in  search  of  the  conditions 
surrounding    the    watercourses    and    affecting  the 
water  services."     Dr.  Thresh,  the  well-known  medi- 
cal officer  of  health  to  the  Essex   County  Council, 
was  also  quoted  to  the  following  effect :  "  Bacterio- 
logical and   microscopical  examinations,  as  well  as 
chemical  analysis,  must  always  be  associated  with 
a  thorough  investigation  of  the  source  of  the  water 
to  determine  the  possibility  of  contamination,  con- 
tinuous or  intermittent,  and  a  guardedly-expressed 
opinion  given  after  a  full  consideration  of  the  bear- 
ing of  the  one  upon  the  other."     The  I'ecent  experi- 
ence  of  Maidstone  must  immensely  strengthen   the 
case  in  favour  of  granting  fuller  powers  to  local 
aiithorities  in  districts  in  which   tbe  water  supply 
has  not  been   municipalised.     We  agree  with  the 
deputy-mayor  of  Stockport  that  other  authorities 
similarly  placed  should  be  asked  to  co-operate  in 
the  work,  and  we  should  certainly  be  surprised  if 
there  is  not  unanimous  agreement  among  tbom  as  to 
its  absolute  necessity.     We  congratulate  the  Stock] 
jiort    Corporation    upon    the    resolution    they   have 
passed.     The  question  is  of  the  first  importance,  and 
could  not  have  been  raised  at  a  more  opportune  time. 


^.  A  week  or  two  ag-o  we  had  occa- 

„j  sion    to  reter  to  some  interesting 

Officials.  rem  arks  on  m  u  n  i  ci  pal  mattersmade 
by  Mr.  Chamberlain  on  the  occasion 
of  his  heing  presented  with  the  freedom  of  the  city 
of  Glasgow.  We  referred  chiefly  to  the  right  honour- 
able gentleman's  views  with  regai'd  to  the  adequate 
I'emuneration  of  officials.  He  had,  however,  once 
dealt  with  the  same  subject  more  elaborately  in  the 
cotu'se  of  a  magazine  article,  and  the  following 
passage  is  worth  quoting  : — 

Another  point  to  be  kept  in  mind  is  the  necessity  of  offer- 
ing adequate  remuneration  to  those  officials  upon  whom  great 
responsibility  is  thrown,  and  from  whom  the  highest  qualifica- 
tions should  always  be  required.  Popularly-elected  bodies 
are  apt  to  be  parsimonious  in  dealing  -with  the  upper  ranks  of 
the  servants  they  employ.  A  workman  with  30s.  a  week,  or 
a  small  shopkeeper  with  £100  or  £200  a  year,  cannot  under- 
stand the  necessity  or  propriety  of  paying  a  town  clerk  or  a 
chief  engineer  £2,000  or  £3,000  a  year.  He  is  very  ready  to 
be  liberal,  and  even  generous,  in  dealing  with  the  wages  of 
manual  or  unskilled  labour,  but  he  does  uot  appreciate  the 
exceptional  value  of  special  technical  gifts  and  professional 
experience.  In  his  position  as  a  councillor  appointing  his 
subordinates  he  finds  it  difficult  to  believe  that  the  man  can 
be  worth  so  much  more  than  the  master.  He  is  aware  that 
hundreds  are  ready  to  take  the  post  for  a  tenth  of  the  re- 
muneration, and  he  forgets  that  a  single  mistake  or  act  of 
carelessness  on  the  part  of  a  high  official  may  cost  the  com- 
munity many  times  as  much  as  the  whole  of  his  salary.  The 
same  want  of  imagination  is  often  found  in  co-operative 
undertakings,  and  in  more  than  one  case  the  success  of  the 
enterprise  has  been  imperilled  or  destroyed  because  the  share- 
holders could  not  see  that  the  special  qualifications  needed 
for  such  a  post  as  that  of  managing  director  would  always 
command  a  high  value  in  the  market,  wliere  they  are  rare, 
and  that  inferior  service  is  never  cheap  service.  The  first, 
then,  and  perhaps  the  greatest,  danger  to  be  guarded  against 
in  the  futm-e  of  municipal  institutions  is  tlie  deterioration  of 
that  great  class  of  permanent  officials  whose  independence, 
trustworthiness  and  loyalty  are  now  a  just  source  of  pride  to 
Englishmen  and  constitute  the  best  security  for  the  lasting 
value  of  our  local  government. 


A 

Luminous 

Suggestion. 


One  of  the  worst  of  the  editorial 
afflictions  which   fall  to  our  lot  is 
the  reading  of  the  seemingly  end- 
less and  inevitable  proposals  of   a 
petty  and  ridiculous  character  that  are  made  from 
time  to  time  in  regard  to  municipal  officials.     The 
latest,  which   had  its  birth  in   Stafford,  deserves  a 
special  award  of  merit  for  originality  and  surpass- 
ing wisdom.     A  councillor  of  that  town  wished  to 
make  it  obligatory  "  that  all   persons  employed  by 
the  corporation   shall  reside  in  the  borough."     He 
thinks  it  is  only  right  and  just  that  those  who  re- 
ceive salary  or  money  in  any  shape  or  form  from  the 
corporation  should   reside  within  the  borough   and 
contribute  their  quota  to  the  relief  of  the  rates,  and 
added  that  there  are  three  important  officials  who 
reside    outside    the    borough.     The    latter    remark 
seems  to  suggest  that  the  proposal  had  a  distinctly 
personal  application;  but  this,  indeed,  might  reason- 
ably   be    inferred   in    any   ease.     Ordinary   people 
generally  assume  that  salary  is  given  in  return  for 
services  and   does   not  impose  all  sorts  of  vexations 
restrictions  and  obligations.     Happily,  on  this  occa- 
sion our  prophet  had  not  much   honour  in  his  own 
town   council.     Alderman   Peach  pointed   out  that 
the  resolution  would  not  benefit  the  ratepayers,  be- 
cause the  houses  which  the  officials  would  vacate 
would  be  occupied  by  other  persons.     He  thought 
the  council  had  no  right  to  dictate  to  their  officials 
in  the  matter,  and  added  that  the  resolution  was  a 
silly  one.     And  so  say  all  of  us,  or,  at  all  events, 
most  of  us,  we  hope.    The  alderman's  summar}'  dis- 
posal of  the  motion  saves  us  from  the  necessity  of 
further   comment.     Common    sense    prevailed,  and 
the  motion  was  rejected  by  a  large  majority. 


We   regret    to    find    that    some 

'at'*"*         remarks    we   recently  made   have 

King's  Lynn,      evidently  caused  a   good   deal   of 

irrilntion   in   the   oftice  of   a   local 

contemporary  at  King's  Lynn.      This  organ  of  light 

and  leading  apparently  voices  the  opinions  on  water 
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supply  of  the  enlightened  party  !cil  by  l^[r.  Coulton, 
solicitor,  to  whom  we  referred  JaRtweek.  After  nn 
nilectecl  display  of  lordly  cnnttmpt  for  nil  other 
newspapers,  from  The  Times  downwards,  our  con- 
teniponiry  condescends  to  vonehsafe  the  followinj^ 
remarkable  piece  of  information  in  regard  to  the 
controversy  as  to  the  King's  Lynn  water  Hiijipl}'  : 
"  A  few  pei.sou.s  excepted,  theie  never  wii.s  any  dis- 
puto  wliollicr  the  water  .supply  wlioiilil  be  fjood  or 
bad,  pure  or  impure  ;  the  lonff  discusHion  has  been 
entirely  one  of  method."  If  there  has  been  no  ob. 
strnction,  and  the  (|neHtion  baa  been  siiupl}'  one  of 
method,  why  has  it  taken  so  lon^'  (o  settler'  'I'he 
method  favonred  by  Mr.  Conlton  anil  bin  friends  has 
been  unfolded  to  an  astonished  world,  lr.it  we  have 
yet  to  leiun  that  it  has  commended  it.self  to  any  com- 
petent autboi'itie.'!.  'I'bi»)  fui  tber  admonition  comes 
from  King's  Lynn:  "  These  non.setisical  ladings  at 
the  inhabitants  for  their  alleged  indilTerence  to  their 
health  and  safety  have  become  truly  nauseous,  and 
we  desire  to  hear  no  more  of  them."  There  is  quite 
an  antoi'i-alic  ring  about  that  sentence.  As  the 
question,  howevci',  is  in  process  of  being  settled  in 
accordance  with  common  sen.so  and  professional 
knowledge,  our  angry  contemporary  at  King's  Lynn 
should  not  hear  so  many  railings,  nonsensical  or 
otherwise,  in  the  future  as  in  the  past. 

*  »  • 

11  lu  I,-  "  ^^'^  **'*  somewhat  horrified  to 
Sun/eyo"^      observe    that  there  has  just    been 

Again.  ;niother  attempt  to  lesuscitate  our 

old  friend  the  '"  working  surveyor." 
The  surveyor  to  the  East  Cowes  Urban  District 
Council  having  found  another  situation  more  to  his 
taste,  an  opportunity  arose  for  an  intelligent  coun- 
cillor to  opino  that  "  they  want  in  t'uat  town  a 
thoroughly  practical  man  who  know.s  what  a  day's 
work  is  and  can  tell  another  man  what  a  day's  work 
is;"  and  further,  that  "they  want  a  man  who  will 
settle  down  and  'bide'  with  them."  From  our 
knowledge  of  ofKcial  surveyors  we  have  no  hesita- 
tion in  saying  that  no  class  of  men  are  better  able 
to  enforce,  whether  by  precept  or  example,  a  gnod 
conception  of  a  day's  work.  As  to  the  other  |uali- 
lication  wo  are  not  so  sure.  We  doubt  whetbci- 
many  would  care  to  "  bide"  permanently  with  the 
East  Cowes  Urban  District  Council.  Another 
member  wants  "  a  man  who  will  be  about  at  ti 
o'clock  in  the  morning  and  'bide'  till  .'">."  Evi- 
dently the  successful  candidate  will  have  to  bo  a 
champion  at  "  biding,"  and  will  probably  end  by 
"  biding  liis  time  "  with  a  view  to  going  elsewhere. 
The  first  councillor  thought  he  could  save  the  town 
£500  a  year  if  he  held  the  post,  but  we  think  he 
could  save  it  a  good  deal  more  by  not  doing  so.  Here 
we  have  a  typical  e.'cample  of  the  amateur's  offensive 
egotism.  ITItimately  the  council  decided  to  adver- 
tise for  a  "  working  sniveyor,"  to  act  also  as  in- 
spector of  nuisances  anil  water  manager,  and  he 
"  must  be  competent  to  prepare  plans  and  specifica- 
tions and  to  carry  out  all  works  which  may  be  under- 
taken by  the  council."  For  this  he  is  to  receive  a 
princely  salary  of  £100  for  the  first  year,  inerea.sing 
by  annual  sums  of  £5  to  £120.  And  he  is  expected 
to  "  bido"!  ')  tempc'iu,  0  mores ! 

•  •  • 

The  fSournemonth  r.ingistralea 
were  recently  occupied  in  hearing 
ai)peals  brought  by  the  owners  of 
certain  pioperty  in  respect  to  wcrks 
insisted  upon  by  the  corporation.  Our  contemporary, 
The  Soiilhcni  Echo,  thus  comments  upon  the  magis- 
terial decisions:  "It  is  strange  that  three  of  fonr 
magistrates  should  have  the  power  of  upsetting  a 
decision  arrived  at  by  so  numerous  a  body  as  a  cor- 
poration. But  such,  it  appears,  is  the  law  of  the  land. 
The  Uonrnemoutb  Corporation  bad  deciiled  that 
Westbonrne  Park-road  should  be  made  in  a  certain 
way  before  it  was  taken  over  as  a  road  to  be  main- 
tained out  of  the  rates.  The  owners  of  properly 
abutting  on   the  load  considered    that   the  require- 


Justices 

and 

Corporations. 


nicnts  of  the  corporation  were  unreasonable  and  ex- 
cessive, and  yesterday  they  appealcil  to  the  magis- 
trates to  restrain  the  corporation  from  doing  what 
they  tboDght  was  necesHary.  We  are  not  aware  that 
road-making  and  sanitary  science  is  a  necessary 
qualification  for  a  justice  of  the  peace,  but,  at  any 
rate,  they  have  the  power  of  vetoing  what  borough 
engineei'a  and  medical  ollicors  consider  necessary  for 
the  comfort  and  health  of  the  inhabitauta  of  a 
town.  In  the  case  in  i|ue8tion  the  coi-poration  re- 
commended that  a  particular  kind  of  gnlly  or  catch 
pipe  should  bo  used,  bnt  the  magistrates  in  their 
supeiior  wisdom  thought  othcrwihe,  notwithstand- 
ing the  fact  that  the  medical  ollicir  BssorLd  them 
that  the  catch  pi|>es  at  present  in  use  had  been  found 
to  bo  asouiCB  of  danger  to  the  public  health."  Our 
contemporary  concludes  by  protesting  against  three 
or  fonr  justices,  who  have  [n'obably  no  experience 
whatever  of  road-making,  being  allowed  to  upset  the 
decision  of  a  corporation  lacked  up  by  the  evidence 
of  expert  otKcialf. 


Many    municipal   men   are   just 
The  guestion     ^^^^^.  ^^^^^^^  looking  into  that  very 

Street  Lighting.  |>roblemHtical  matter,  the  lighting 
of  public  thoronghfares.  .So  many 
good  points  are  claimed  in  favour  of  iucandescent 
gas  systems,  and  one  hears  and  sees  to  ninch  favour- 
able to  electrical  systems,  that  to  make  up  one's 
mind  in  favour  of  any  particular  system  is  a  matter 
of  extreme  diHiculty.  For  some  8y.stenis  economy  in 
cost  is  claimed,  for  others  u  nioch  greater  illumina- 
ting [xiwer.  Buth  claims  are  exceedingly  import- 
ant, but  there  is  a  danger  lest  the  latter  ijuality  mnj- 
be  sacrificed  in  favour  of  the  former.  We  have  no 
desire  to  re-open  the  old  controversy  of  gas  ccnus 
electricity.  Such  a  discussion  could  be  of  little  use 
at  the  present  moment.  Each  of  the  systems  in 
having  a  fair  trial  in  ditl'erent  parts  of  the  provinces 
as  well  as  in  Eondou,  and  future  developments  will 
be  guided  by  the  results  in  these  cases.  The  electric 
incandescent  lamp  has  for  many  years  done  excellent 
service  for  private  house  and  public  building  illumi- 
nation, but  its  snitability  for  public  stieet  lighting 
has  been,  and  even  now  is,  very  uncertain,  though 
glowing  accounts  of  its  success  come  fiom  certain 
quarters.  We  have,  therefore,  thought  a  few  notes 
upon  what  is  being  done  in  this  way  might  be  of 
interest,  and  we  give  them  on  another  page  of  this 
issue. 

«  •  • 


A  Case 


Examples   of    the    intliclion    of 
from  petty    persecution    upon    surveyor:! 

Teignmouth.  '"  local  authorities  seeru  to  be  in- 
creaiiing  rather  than  otherwi.se.  It 
emauatea  fioin  a  particular  type  of  councillors,  who, 
bappil)',  ai-e  in  the  minority,  but  none  the  less  does 
it  call  for  condemnation.  At  a  recent  meeting  of 
the  Teignmouth  1/rban  District  Council  one  of  the 
type  complained  of  pi|)os  being  allowed  to  lie  on  the 
beach,  causing  an  obstruction,  to  which  the  surveyor 
replied  that  he  had  not  been  able  to  lay  the  pipe.s  as 
quickly  as  he  could  have  wished  owing  to  the  in- 
clement weather.  The  car  per  ne.xt  wanted  to  know 
what  stone  was  in  stock,  as  certain  roads  were  in  an 
unlinished  state;  but  to  this  grumble  also  an  equally 
satisfactory  answer  was  given.  Thereupon  anothei- 
councillor'  indignantly  condemned  the  passing  of 
continual  reflections  upon  the  surveyor  without 
reason,  and  said  the  action  of  the  surveyor  was  fully 
satisfactory  to  an)'  reasonable  mind.  Fortunately, 
in  the  majority  of  eases  otlicials  can  safely  rely  upon 
the  support  of  such  conncillors  anil  upon  the  good 
sense  of  the  majority. 


Musselburgh.  -At  n  recent  iiieetiiiK  of  (lie  town  council 

ii  wiiH  iiuivi.'ii  il>:i(  Ht«|>!<  Hlioiild  lie  tiikeii  fortlie  recnuilriictiou 
•  )!'  the  wlinle  of  I  lie  iiuitiiei{Mil  litiilijiii^<4,  \vi(li  a  vioiv  to  pro. 
I  iiliii^  pr^ipi'i'  aoe>jiiiiiiutlutioii  Tor  the  vurioun  tiepiirtineiilt  ol 
luwii  work.  A  eoiniiiilti'o  <vaH  oppuiutod  to  give  the  nial(«r 
llieir  cousiderution  ainl  report  at  tin  eurly  lUte. 
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The  Bacterial  Purification  of  Sewage. 

PAPER  BY  DR.  RIDEAL  AT  THE  SOCIETY  OF  ARTS.— I. 


On  Wednesday  of  last  -week  Sir  Donglas  Galton  took  the 
cliaii-  at  a  meeting  of  the  Society  of  Arts,  when  the  following 
paper  was  read  by  Dr.  Samuel  Rideal,  d.9c.,lond.,  f.i.C: — 

•THE  PURIFICATION  OP   SEWAGE   BY  BACTERIA. 

The  saccess  which  has  attended  the  experiments  at  Exeter 
on  the  disposal  of  sewage  by  means  of  what  is  know  as  the 
septic  tank  process  makes  the  present  time  a  fitting  one  for 
reviewing  the  present  position  in  regard  to  the  problem  of 
sewage  disposal.  The  varions  methods  based  upon  chemical 
precipitation  and  subsequent  land  treatment  of  the  effluent 
have  given  results  which  liave  seldom  been  satisfactory  from  an 
economic  point  of  view,  and  which  have  often  been  disastrous 
from  other  causes  to  such  an  extent  that  many  authorities 
are  now  refraining  from  the  erection  of  works  on  the  old 
lines.  The  difficulties  which  have  arisen  have  usnally  proved 
on  investigation  to  be  due  either  to  the  injudicious  and  ex- 
travagant use  of  chemicals  or  to  the  unsuitability  of  the  land 
acquired  for  the  treatment  of  the  effluent.  The  former  of 
these  are  now  so  sufficiently  well  known  that  they  can  be 
guarded  against,  but  the  nature  of  the  land  required  for 
sewage  disposal  is  often  outside  the  control  of  the  local 
authority,  and  its  value  in  the  neighbourhood  of  populous 
centres  makes  it  almost  impossible  in  many  cases  to  econo- 
mically dispose  of  sewage  m  this  way. 

PRELIMINARY  DI3INTEGR-\TIO.V. 

When  one  looks  back  to  a  period  of  thirty  years  ago  it  will 
be  recoUectei  that  at  that  time  methods  of  upward  filtration 
were  suggested  in  the  place  of  chemical  precipitation,  and 
the  results  obtained  were  of  such  a  satisfactory  character 
that  it  is  difficult  to  understand  how  authorities  almost  mii- 
versally  adopted  the  chemical  treatment.  There  can  be  no 
doubt  that  in  slow  upward  filtration  of  sewage  the  arrested 
suspended  matter  slowly  disappears  just  in  the  same  way  as 
when  the  solid  matter  of  sewage,  after  being  removed  by 
Btraiuing  oi-  liy  chemical  precipitation,  subsequently  disappears 
when  dug  into  the  ground  or  buried  beneath  the  surface. 
Similar  changes  take  place  in  mud  banks  in  estuaries,  below 
the  surface  of  water,  and  the  conversion  of  organic  matter  of 
vegetable  or  animal  urigiu  at  the  bottom  of  a  stagnant  pool 
into  harmless  gases  is  of  the  same  nature.  Such  transforma- 
tions are  of  such  a  subtle  character  t  hat  for  the  most  part  thev 
have  escaped  attention ;  and  yet,  witi^out  doubt,  they  are  as 
important  as  those  more  prominent  ones  which  take  place  in 
the  preseuce  of  light  and  air. 

It  would  seem  that  in  nearly  all  cases  of  destruction  of 
organic  matter  this  preliminary  disintegration  takes  place 
before  the  final  oxidation  of  the  elements.  Even  in  direct 
combustion  the  preliminary  charring  is  of  a  similar  character, 
and  in  some  cases,  as,  for  example,  the  conversion  of  starch 
into  dextrin,  the  change  can  be  imitated  by  chemical  means 
or  by  the  action  of  enzymes.  Solid  organic  matter,  capable 
of  undergoing  change  even  in  the  presence  of  air,  can  onlv 
oxidise  directly  on  its  surface,  whereas  in  a  rotten  apple  or 
cheese  changes  take  place  beneath  the  surface  which  pave 
the  way  for  the  final  oxidation.  Organic  matter  in  solution 
similarly  seldom  oxidises  directly  to  its  final  oxidised  pro- 
ducts, but  passes  through  intennediate  conditions  until  the 
more  complex  organic  forms  are  resolved  into  others  of  more 
simple  strneture,  and  these  are  subsequently  burnt  up  to  the 
stable  oxidised  compounds — water  and  carbonic  acid. 

It  is  difficult  to  give  a  single  name  to  these  phenomena, 
the  older  terms  "  decay,"  "  putrefaction  "  and  "  eremacausis  " 
did  not  sufficiently  differentiate  between  them  and  the  com- 
bustioQ  which  follows  so  closely.  The  term  "  bacteriolysis  " 
has  been  suggested,  and  it  seems  a  useful  one  to  retain, 
although  in  the  changes  which  fake  place,  in  digefstion  for 
example,  which  are  of  exactly  the  same  type,  enzymes  and 
not  bacteria  are  concerned.     When   the  action  is  effected  b\ 


represented  by  the  empirical  formula  CgH,;-,Nr^O^.  An  an- 
aerobic chan  ore,  due  to  hydrolysis,  could  be  expressed  — 
4C,Hi,N.,63  +  14H.O  = 
4  Ni  +  19  CHj  +  13  CO";  -t  2H., 
Such  an  ideal  change  would  result  in  the  production  nf  all 
the  gases  which  are  commonly  met  with  in  these  decomposi- 
tions and  leave  no  soluble  organic  matter  for  oxidation.  Non- 
nitrogenous  substances,  like  cellulo.se  and  woody  fibre,  cin 
similarly  break  down  into  starch,  sugar,  &e.,  and  in  presence 
of  yeast  into  carbonic  acid  and  alcohol.  In  most  natural 
anaerobic  changes  of  thi.^  character  it  is  found,  however,  that 
there  are  residual  compounds  containing  nitrogen,  of  a  humus- 
like character,  which  have  been  little  examined.  These  com- 
pounds are  very  stable  and  resist  chemical  action.  In  vege- 
table and  peaty  soils  they  seem  to  exist  in  appreciable  quan- 
tity. Adeney  has  noticed  their  formation  in  his  experiments, 
and  in  the  Exeter  septic  tank  the  black  suspended  matter  is 
of  similar  character.  That  this  stable  nitrogenous  matter 
does  slowly  disintegrate  is  shown  from  the  experiments  at 
Harpenden,  where  crops  have  grown  on  unmatured  land  for 
long  periods  under  such  conditions  that  it  is  difficult  to  ascribe 
any  other  source  for  their  nitrogen. 

I  have  recently  pointed  out  that  when  these  are  bronght 
about  by  organisms,  which  are  usually  anaerobes,  like  B.  pro- 
digiosus  and  B.  fluorescetis  liquefaciens,  the  breaking  down  of 
gelatine  to  albumoses,  ammonia,  peptones,  itc,  is  not  accom- 
panied by  any  absorption  of  o.xygen  or  the  formation  of  any 
oxidised  products,  and  it  is,  moreover,  obvious  that  in  the 
natural  process  of  digestion  solid  foods,  both  nitrogenous  and 
non-nitrogenous,  are  digested  in  the  stomach  and  intestines 
before  the  products  are  absorbed  by  the  blood  and  so  rendered 
useful  by  oxidation.  I  have  also  noticed  in  laboratory  experi- 
ments the  production  of  inflammable  gases  from  different  kinds 
of  cellulose,  paper,  cotton  wool,  &c.,  placed  in  water  and  in- 
oculated with  sewage  organisms. 

The  amount  of  oxygen  required  to  render  inoffensive  a 
unit  weight  of  the  substances  occurring  in  sewage  of  course 
depends  on  the  species  of  bacteria  which  are  acting,  as  they 
determine  whether  the  result  should  be  a  complete  burning 
to  CO.,,  n.jO  and  N,  or  a  partial  decomposition  to  equally 
harmless  compounds  like  NH3  and  CH4.  Thus  Streptocnccm 
longiis  liquefies  fibrin  to  ammonia,  methylamine  and  trimethy- 
lamine,  and  leaves  In  solution  tyrosine,  leucine,  fatty  acids, 
succinic  acid,  collidine  and  peptones  (Emmerlich,  Ber.,  1897, 
30,  1863).  Elastin,  with  anaerobic  organisms,  evolves  car- 
bonic acid,  hydrogen,  methane  and  nitrogen,  whilst  the  sulphur 
remains  in  solution  as  mercaptan,  and  is  not  evolved  as  sulphur- 
retted  hydrogen  (Zoja,  Zeit,  Physiol.  Cheni.,  18y7,  23,236). 
Grass  similarly  evolves  carbonic  acid  and  nitrogen  under  the 
action  of  B.  siibtilis  and  other  organisms.  B.  mycoides  also 
acts  upon  the  carbohydrates  in  grass  and  ferments  glucose  to 
inactive  lactive  acid,  and  hydrolvses  cane  sngar,  maltose  and 
glycogen  (Emmerlich,  Ber.,  1897",  30,  1896).  The  gases  found 
in  the  septic  tank  at  Exeter  are  as  follows : — 

Per  Cent.  By  Volume. 

CO.,         0-3         0-6 

CH^         20-3         24-4 

H  18-2         36-4 

N  61-2         38-6 


100-0  100-0 

Much  of  the  carbonic  acid  dissolves  in  iho  water,  as  does 
also  the  ammonia  produced,  whilst  the  hydrogen,  from  its 
easy  diffusibility,  escapes  from  the  tank  more  rapidly  than 
the  heavier  gases.  No  sulphurretted  hydrogen  has  been  found 
in  the  septic  tank;  the  changes,  therefore,  are  similar  to  those 
which  take  place  in  the  anaerobic  fermentation  of  elastin. 
The  following  table  shows  the  weight  of  oxygen  required  to 
oxidise  some  typical  organic  compounds  completely  to  their 
final  stable  products  : — 


Substance. 

Empirical 
Formula. 

Percentage  composition. 

Oxygen  required  by  one  part  to 
convert  it  into. 

C 

H 

N 

0 

COj,  HjO,  and  N. 

COj,  NHj,  and  HjO 

Albumin         

Gelatin 

Starch,  cellulose  and  woody  fibre     . . . 

Ammonium  amidoacetate 

(ammonium  salt  of  glycocine) 

Urea      

CH.jN.Oa? 

CeHioOi 

^    CoHsNjO., 

CH^NjO 

53-4 
50 
44 

261 

20 

7-1 
6-6 
6-2 

8-76 

6-7 

15-8 
15-3 

30-43 
46-7 

237 
25-1 
49-4 

34-78 

2-66 

1-754 
1-61 

1-184 

1-043 
0-803 

1-48 
1-33 

1-184 

0-.i3 
0 

chemical  agents  the  term  "  hydrolysis "  has  already  been 
used  by  chemists  for  such  breaking  down  of  organic  matter. 
Other  cases,  in  which  the  decomposition  takes  place  without 
any  absorption  of  water,  may  be  grouped  under  the  general 
term  "fermentation."  In  some  of  these  oxidation  is  simu- 
lated, since  the  organic  matter  is  jiartly  converted  into  final 
stable  oxidised  compounds.  The  oxygen,  however,  in  such 
products  is  not  derived  from  the  air,  but  is  that  which  was 
originally  present  in  the  organic  matter  or  water  taking  part 
in  the  reaction. 

Thus,  to  take  a    specific  e.vample,  albnmen  contains  the 
elements  carbon,  hydrogen,  nitrogen  and  oxygen  in   the  ratio 


OXIDATION. 

The  second  important  change  necessai-y  for  the  complete 
destruction  of  the  organic  matter  involves  the  essential  that  free 
or  av.tilable  oxygen,  either  from  tlie  air  or  oxidised  compounds, 
shall  be  present.  It  has  been  customary  in  recent  years,  in 
discussing  the  action  which  take  place  in  filter-bods  and  in 
rivers  as  well  as  beneath  the  surface  of  sewage  farms,  to  call 
the  jjlienonienu  "  nitrification,"  but  it  is  neccasjiry  tu  point 
out  that  the  oxidation  of  the  organic  carbon  also  takes  place 
at  this  stage.  The  more  general  term  "oxidation"  is  there- 
fore more  useful  and  indicates  more  clearly  what  takes  place 
in  the  final  purification  of  a  se?vage  effluent. 
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The  experiinenta  tarried  out  by  the  Massachusetts  Board  of 
Health  ami  by  the  London  Cuunty  Council  at  Barking  have  been 
directed  almost  entirely  to  this  second  and  final  stage  in  the 
treatment  of  scwajje.  And  in  the  latter  experiments  with  the 
acre  filter-bed  it  will  be  reiollceled  that  only 'sewage  which 
had  been  chemically  treated  or  in  which  the  solids  and  sus- 
pended matters  had  been  removed  wari  nsod.  It  is  also  im- 
portant, in  discussinK  this  qacstion,  to  recollect  thai  the  an- 
aerobic or  hydrolylic  change  lakes  place  very  rapidly  under 
favourable  conditions,  and  that  it  is  not  uuiisnal  to  find, 
especially  in  towns  in  which  the  sewers  arc  old  and  tortuous, 
a  crude  sewage  in  which  these  preliminary  disintegrating 
changes  have  taken  place  to  a  very  considerable  extent. 

It  is  easy  to  see,  by  calculation,  that  an  average  sewage 
from  a  water-closet  town,  with  a  water  supply  of,  say,  25 
gallons  per  head,  should  produce  a  sewage  which  when  fresh 
should  contain  abont  ten  parts  of  organic  nitrogen  per  100,000 ; 
l)ut  one  finds  in  the  majority  of  cases  the  sewage  of  a  town 
contains  only  from  one  to  two  parts  of  organic  nitrogen,  and 
in  many  cases  less  than  thie  amount.  This  difference  must 
be  due  to  the  very  rapid  breaking  up  of  the  organic  matter 
present  by  the  anaerobic  methods  described,  and  is  accom- 
panied by  a  corresponding  increase  in  the  ammonia  from 
nothing  up  to  eight  parts  per  100,000,  less  the  loss  which 
may  be  due  to  the  evolution  of  free  nitrogen  gas  and  possibly 
oxides  of  nitrogen.  1  have  gone  into  this  subject  at  some 
length  as  until,  quite  recently  it  was  believed  that  the  puri- 
lication  of  sewage  was  simply  a  process  of  oxidation,  and 
that  air  or  oxidising  chemicals  were  the  chief  factors  required. 

DUKEKEM    MP.THOP,>. 

These  introductory  remarks  on  the  theory  of  the  bacterial 
processes  involved  enable  me  to  give  a  brief  outline  of  the 
different  methods  which  are  now  being  tried  for  dealing  with 
raw  sewage,  taking  them  in  their  order  of  introduction. 

1892.  Scott-Moncrieff  iutroduced  his  cultivation  filter-bed. 
In  this  system  the  raw  sewage  passes,  without  any  screening, 
into  the  bottom  of  an  upwaid  lilter-bed  fitted  with  a  false 
bottom.  The  liquid  pitrtion  rises  through  this  false  bottom, 
and  then  through  successive  layers  of  flint,  coke  and  gravel 
of  about  14  in.  in  thickness,  and  then  reaches  the  level  of 
the  outflow  pipe,  about  2  in.  below  the  level  of  the  invert 
drain.  The  solids  and  suspended  matter  are  thus  arrested 
at  the  bottom  of  the  filter-bed,  and  finally  disappear  or  dis- 
solve anaerobically  in  the  open  space  below  the  filter.  The 
flint  and  coke  form  surfaces  upon  which  the  further  changes 
take  place,  and  become  more  and  more  aerobic  in  character 
towards  the  surface  of  the  bed. 


ELECTRIC  LIGHTING  OF  STREETS. 

A  recent  inquiry  as  to  the  measure  of  success  attending 
the  employment  of  incandescent 'electric  lamps  for  street 
lighting  brought  forth  some  interesting  particulais.  Arc 
lighting  for  important  thoroughfares  answers  admirably  in 
many  places,  and  adds  considerably  to  the  fine  appearance 
of  the  streets,  but  the  cost  compared  with  gas  illumiualion  is 
exceedingly  high.  In  some  places  it  has  proved  to  be  two 
or  three  time  as  expensive  as  gas  lighting.  Therefore,  for 
unimportant  and  narrow  thoroughfares  it  is  clear  that  the 
cost  would  be  prohibitive,  while  there  are  also  dilKcuUies  in 
the  direction  of  distributing  the  light  in  such  a  manner  as  to 
take  the  utmost  advaiita<^e  of  the  rays,  particularly  as  in  the 
case  of  the  side  streets  of  the  City  of  Loiulon,  where  the 
buildings  arc  dull  and  heavy  looking  and  will  not  reflect  the 
light.  Some  experiments  were  conducted  some  time  ago  in 
the  city  by  the  electrical  engineer  to  the  City  Commission  of 
Sewers  for  the  purpose  of  ascertaining  what  is  the  most  suit- 
able method  of  lighting  the  back  streets,  and,  though  his 
report  has  not  been  submitted,  it  is  understood  that  various 
methods  were  tried  and  gave  successful  results.  .-\rc  lamjis 
strung  across  the  streets  were  tried  in  some  parts,  and  wall 
brackets  with  incandescent  lamps  were  fixed  in  other  streets. 
The  report  will  be  awaited  with  interest. 

^0.^I^,    PROVINI  lAL    EXPKKl  K  Nl.  KS. 

In  the  provinces  incandescent  electric  strSBt  lighting  has 
been  tried  in  several  places,  and  the  following  arc  a  few  par- 
ticulars which  have  been  collected  regarding  such  under- 
takings. At  Brighton,  for  twelve  months  and  more,  experi- 
ments witli  the  electric  incandescent  system  were  conducted, 
and  these  were  so  satisfactory  that  at  the  present  moment 
many  of  the  Ihoroiighfarns  are  lighted  by  this  incaus. 
lirigbtou  was  one  of  the  first,  if  not  llir  first,  towns  to  em- 
ploy the  system  on  a  large  scale,  and  Mr.  -Vrlhur  Wright,  the 
chief  electrical  engineer  and  manager  at  the  corporation 
electricity  works,  I'ecently  reported  that  this  street  lighting 
part  of  the  installation  was  eminently  satisfactory,  and  was 
saving  the  corporation  a  considerable  sum  of  money  every 
year. 

For  the  lighting  of  some  of  the  Chelmsford  streets  incan- 
ilesccnt  electrics  are  employed —altogether  between  20(1  and 
;<0t'.  Kac'h  lamp  is  for  110  volts,  and  is  couplcil  on  a  parallel 
circuit  with  twelve  lamps  to  a  transformer.  The  greatest 
dis'ance  from  a  transforiuer  to  a  lamp  is  -UKi  yarils,  the  tamps 
Ijeing  about  16  ft.  from  the  ground.  Kacli  lamp  has  a  fuse. 
The  distance  between  the  lamps  varies  according  to  the  im- 
portance of  the  roads  — from  45  to  70  yards.  Experience  here 
has  shown  that  8  candle-power  and   16  candle-power  lanipK 


are  not  of  much  use  for  street  lighting  onless  ttvo  aic  Utied 
ill  each  globe.  It  was  found  that,  owing  to  the  breaking  of 
lamp  filaments,  tUn  most  careful  and  regular  inspection  wonld 
not  obviate  failures.  The  cost  per  annum  was  recently  stated 
to  amount  to  somewhere  about  466.  lOd.  per  lamp  per  annum. 

Mr.  J.  S.  Hrodie,  of  Whitehaven  (borough  engioeer  and 
surveyor),  considers  the  incandcsceol  system  of  very  great 
convenience,  as  the  light  can  be  turned  off  and  on  as  may  be 
necessary  to  suit  the  varying  conditions  of  daylight.  There 
are  at  Whitehaven  about  I2j  miles  of  streets  and  roads 
lighted  by  490  lamp*,  and  about  .'<  miles  of  piers  and  qim}  s 
at  the  harbour  lighted  by  123  lamps.  The  lamps  vary  in 
candle  power  from  8  to  100,  according  to  the  requirements  of 
each  locality.  The  current  is  continuous  at  2.10  volts  pres- 
sure at  the  station,  and  the  lamps  ,'tro  arranged  two  in  sorieis, 
115  volts  at  and  near  the  station,  reducing  to  90  volts  pres- 
sure at  a  distance  of  about  I  mile.  No  fuses  or  cut-outs  arc 
used,  except  at  the  station  where  each  of  the  live  circuits  hat 
double-pole  fuses.  The  lighting  has  proved  to  be  quite  satis- 
factory financially,  the  cost  being  about  10  per  cent,  less  than 
t  he  corresponding  light  by  gas.  For  illumination  it  has  also 
been  satisfactory,  us  the  IG  candle-power  and  64 candle-power 
lamps  have  taken  the  gilaco  of  the  ordinary  5  ft.  and  15  ft. 
burners  with  16  caudle-jiower  gas. 

At  Ley  ton,  where  the  slatiou  plant  is  driven  by  means  of 
(JoHson  producer  gas,  the  street  lighting  is  partly  done  by 
means  of  incandescent  electrics  from  the  ordinary  lighting 
mains.  When  the  mains  were  put  down  all  the  old  gas  lamp 
posts  had  the  burners  replaced  by  a  pair  of  incandesent  elec- 
tric lamps  of  13  candle-power  each.  Two  lamps  are  placed 
on  each  post,  to  render  the  probability  of  the  light  bein^ 
entirely  extinguished  by  the  filaments  giving  way  very  lomote 
indeed.  A  cast-iron  box  is  placed  below  the  lantern  contain- 
ing two  single  pole  fuses  and  a  switch  which  is  worked  by  a 
rod  carried  by  the  lamp-lighter.  The  two  lamp-holders  arb 
carried  on  an  insulator  to  prevent  auy  dampness  onthelamp.^ 
or  holders  causing  an  "  earth  "  on  the  mains.  The  design 
was  drawn  up  by  the  consulting  engineer,  Prof.  Henry 
Robinson.  At  Leyton  the  street  lighting  by  incandescent 
electrics  is  considered  a  success,  where  it  is  intended  to  le- 
place  gas  and  )io(  to  increase  the  lighting  effect.  It  is  held 
that  under  these  conditions  a  central  station  should  be  able 
to  bght  the  streets  at  the  same  charge  as  made  by  a  gas  com- 
pany. To  increase  the  illuminating  power  and  effect,  the 
electrical  engineer  considers  that  arc  lighting  is  the  only 
effectual  method. 

Among  the  other  places  where  this  method  has  been  em- 
ployed may  bo  mentioned  Kingswood  and  AVeybridge,  while 
experiments  have  been  carried  out  in  many  other  places,  in- 
cluding Manchester,  Hampstead  and  Bradford. 

A  very  serviceable  means  of  using  incandescent  lamps  is 
that  in  vogue  for  the  street  lighting  of  Shoreditch.  About 
half-way  down  the  arc  lamp  pillars  are  two  arms  branching 
out  in  opposite  directions,  each  arm  bearing  an  incandescent 
electric  lamp.  Until  a  certain  hour  the  arc  lamps  light  the 
thorouglifares  very  effectively,  but  for  the  hours  of  the  night 
when  few  people  are  about  and  there  is  little  need  for  light, 
the  arcs  are  extinguished  and  current  is  switched  on  to  the 
two  incandescent  lamps.  By  this  means  a  considerable  economy 
of  light  is  effected. 

The  type  of  electric  incandescent  street  lighting  apparatus 
employed  extensively  at  Brighton  is  easily  adapted  to  the 
usual  types  ot  gas  lamp-posts  and  lanterns.  The  apparatus 
consists  of  metal  base  plate,  with  set  screws  for  top  of  lamp- 
post, adjustable  screwed  pipe,  doable  pole  switch  and  fuse, 
made  of  brass,  watertight,  with  scaling  chamber  (where 
hygroscopic  cables  are  used),  short  iron  pipe  carrying  brass 
union,  two  lamp-holders,  double  concave  metal  reflector 
enamelled  with  while  matt,  with  covered  cU'op  and  drip  edges 
III  .ivoid  water  running  down  to  lamp-holders.  The  reflector.^ 
are  so  arranged  as  to  diffuse  the  light  along  the  street,  reflect- 
ing only  those  rays  which  would  othenvise  be  lost  either  in 
the  canopy  of  lantern  or,  if  reflected  by  an  ordinaiv  retleclor. 
wonld  (inly  liclji  to  illuminate  the  base  of  the  lamp-]X)St,  which 
gener.iUy  receives  more  than  its  share  of  light  withont  a 
reflector. 

For  the  lighting  of  Fort  William,  Invernets-shire,  thcie 
are  six  arc  lamps  for  the  principal  street,  and  three  of  thes» 
are  of  the  ornamental  overhung  type, two  being  fitted  at  their 
base  with  drinking  troughs  for  horses,  and  one  with  a  fonn- 
taiii.  The  side  streets  and  lanes  are  lighted  by  means  of  l»i 
I'andle-power  and  •i'2  candle-power  lamps,  and  for  these  the 
old  gas  standards  have  been  utilised,  with  the  addition  of  an 
ornamental  globe. 

As  many  of  our  ooiintry  \illagc8  and  small  districts  are 
putting  down  niuiiici|Mil  electrical  litrhtiug  plants,  or  contem- 
plate doing  so,  there  will  probably  lie  a  good  deal  of  street 
lighting  done  by  thi^  method  in  places  nlieio  arc  lightiog 
would  be  prohibitive  in  cost. 


Motherwell.  1  he  I  omniissiuiieis.  at  (heir  Inst  monthly 
iiieeiiiig,  aiithurisod  the  Lighting  CiMiimittve  to  visit  Ayr, 
Kdinbiirgh.  (ilasgow  and  Oundoe,  to  iiis|ioct  the  electric 
light  installations  in  those  places  before  ilecidiiig  on  u  |iar- 
ticulur  system  to  be  adopted  for  tho  burgh.  Tbey  wore  also 
authorised  tu  visit,  if  nccessaiy,  soTeral  iusuillaliuns  iu  Kiig- 
land. 
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Waterloo  Urban  District. 

THE  SEWERAGE  SYSTEM.  • 


THE  SURVEYOR'S  EEl'CiRT. 

Mr.  F.  Spencer  Yates,  .a.m.i.c.e.,  surveyor  to  tlie  Waterlou- 
with-Seafortli  Urban  District  Council,  in  accordance  with  the 
iastruclious  of  the  Health  Committee,  recently  submitted  a 
report  on  the  sewerage  systeui  of  the  district,  in  cousequence 
of  numerous  complaints  received  of  flooded  basements  after 
heavy  rainfalls.  Mr.  Y'ates  has  suggested  two  alternative 
schemes  for  dealing  with  the  difficnlty. 

For  the  purpises  of  his  report  he  divided  the  area  into 
seven  districts.  The  sewerage  of  the  whole  district  is  dis- 
charged into  tlie  sea  ai  low  water  by  two  sewers;  districts 
Nos.  1  to  5  being  collected  with  the  Waterloo  outfall,  and 
districts  Nos.  6  and  7  into  the  Seaforth  outfall.  There  are 
two  of  these  districts  affected  by  storm  water  — ii;.,  Nos.  -l- 
and  5,  and  from  personal  investigation  he  had  found  Hood 
water  in  the  cellars  of  Great  George-road,  Bath-street,  Can- 
uing-elreot,  Adelaide-terrace  and  Beach  Lawn.  8o  recently 
as  the  IStli  of  August  he  had  found  water  in  all  these  places 
after  a  heaiy  rainfall  which  had  occurred  about  6  o'clock  the 
same  morning.  High  water  was  at  2.3U  on  this  date,  and  the 
height  of  the  tide  14ft.  6  in.  At  the  time  of  the  storm  the 
tide  would  be  well  on  the  ebb  and  the  outfall  clear,  so  that 
the  tide  water  could  have  no  share  in  the  flooding. 

The  sewage  from  the  district  lying  between  Cambridge- 
road  and  South-road  is  conveyed  by  a  brick  sewer  3ft.  3  in. 
by  2ft.  along  Bath-street;  ihe  remaining  sewage  from  this 
district  comes  down  South-road  by  a  brick  sewer  3ft.  Sin. 
by  2  ft.  These  two  sewers  join  opposite  East-street  and  enter 
a  sewer  3  ft.  6  in.  by  2  ft.  4  in.  which  runs  along  East-street 
to  Wellington-street,  picking  up  the  sewage  from  the  im- 
mediate locality  on  its  way.  At  Wellington-street  a  brick 
sewer  3  ft.  by  2ft.  is  discharged  into  it,  and  it  ccmtiniies  its 
course  along  Murat-street  to  Harbord-road  without  any 
increase  in  it^  capacity  or  alteration  in  its  gradient.  At 
Harbord-road  it  is  joined  by  a  sewer  from  No.  3  district,  and 
is  then  continued  down  Harbord-road,  discharging  into  a  2-ft. 
cast-iron  pipe  which  runs  down  the  shore  a  distance  of  680 
yards.  At  the  end  of  this  pipe  there  is  a  9-iu.  cast-iron  pipe 
continuation  297  yards  long,  which  allows  the  dry  weather 
sewage  flow  to  be  carried  down  almost  to  extreme  low  water. 
In  the  manhole  at  Harbord-road  a  second  24-in.  pipe  is  placed 
over  the  one  above-mentioned,  to  assist  in  carrying  off  storm 
water  This  pipe  is  gradually  lowered,  so  that  both  discharge 
at  the  same  level  and  at  the  same  distance  along  the  shore. 
The  report  also  contained  the  capacities  of  these  various 
t-ewers. 

The  first  point  of  discrepancy  which  ari.ses  in  this  system 
ib  at  the  junction  of  South-road  and  Bath-street,  where  two 
sewers,  having  a  joint  capacity  of  2,.5]2  cubic  feet  per  minute, 
discharge  into  one  with  a  capacity  of  only  1,4&1  cubic  feet, 
or  1,061  cubic  feet  |ier  minute  less  than  the  two  discharging 
into  it.  The  consequence  is  that  during  hea^y  rain  this 
rapacity  is  quite  inadequate  and  the  sewers  become  tem- 
porarily held  up.  It  is  hardly  surprising,  therefore,  that 
cellars  in  the  locality  are  flooded  in  one  or  two  instances  to  a 
height  of  3  ft.  The  congestion  becomes  more  complete  when 
Wellington-street  sewer  joins  issue,  its  capacity  being  equal 
to  1,475  culiic.feet  per  minute.  In  addition  to  the  tributary 
sewers  and  drains  adding  their  quota  at  Harbord-road,  the 
sewage  from  district  No.  3  joins,  still  further  increasing  the 
block.  The  two  24-in.  outfall  pipes  are  capable  of  discharging 
1,472  cubic  feet  per  minute,  a  quantity  much  below  the 
capacity  reqnired  to  deal  adequately  with  storm  water. 

AIiTEBN.4TIVE    SCHEMES. 

Mr.  Y'ates  then  laid  two  schemes  before  his  committee. 
Scheme  1  :  To  enlarge  the  sewers  along  East-street  to  4ft.  6in. 
by  3ft.. equal  to  Bath-street  and  South-road  combined;  at 
Wellington-street,  from  the  point  where  the  sewer  joins,  to 
5ft.  3  in.  by  3  ft.  6  in., and  continued  at  that  diameter  to  Harbord- 
road.  This  latter  sewer  would  hare  a  ca|iacity  equal  to  4,000 
cubic  feet  per  minute,  or  582  ft.  per  minute  in  excess  of  \  in. 
of  rainfall  per  hour  over  the  thiee  districts.  To  take  the 
water  from  the  sewer  would  necessitate  the  construction  of  an 
additional  cast-iron  pipe  along  the  shore  3  ft.  3  in.  diameter. 
The  estimated  cost  of  this  scheme  is  £6,403  83.  9d.  Scheme  2  : 
This  scheme  obviates  the  necessity  of  interfering  with  the 
eewoi'B  in  East-street  and  Mural-street  beyond  the  ordinary 
connections  and  manholes  by  constructing  storm  overflow 
sewers  from  South-road  and  Wellington  street  on  to  the  shore 
discharging  into  "  the  luff  "  about  620  yards  below  the  w^Ils 
of  the  greens,  to  be  used  as  overflows  for  storm  water. 

Bath-Btreet  and  South-road  sewers  combined,  as  before 
pointed  oat,  have  a  joint  capacity  equal  to  2,51^!  cubic  feet 
per  minute.  A  cast-iron  pipa  laid  at  their  junctitm  with 
East-street  across  the  shore,  2  ft.  3  in.  diameter,  at  a  gradient 
of  1  in  179,  would  have  a  capacity  eqnal  to  1,260  cubic  feet 
fier  minute,  leaving  1,252  cubic  feet  to  bo  discharged  down 
East-street,  a  quantity  well  within  iis  jiower. 

At  Wellington-street  a  similar  u\erflow  sewer  ^>'ould  dis- 
pose of  an  additional  1,260  cubic  feet  per  minute.  This 
wotlld,  in  his  opinion,  obviate  the  necessity  of  re-laying  the 
existing  eewers.  He  also  recommended  a  new  storm  overflow 
chamber  at   IIarboid-ro.id  and   the   lowering  of  the  existing 


overflow  pipe  so  that  it  will  act  before  the  sewer  is  fully 
charged.  He  estimated  the  cost  of  this  scheme  to  be 
£3,995  13s. 

Mr.  Yates  alao  recommended  the  re-laying  of  St.  George's- 
road  sewer  between  Bath-street  and  Church-road,  the  latter 
end  being  lowered  about  -5  ft.  6  in.  to  give  a  greater  average 
dejith  and  rendci'  the  basements  in  the  locality  less  liable  to 
flooding.     He  estimated  the  cost  to  be  £466  4s. 

CONSULTING  ENGINEER'S  REPORT. 
The  committee -decided  to  call  in  Mr.  H.  Percy  Boulnois, 
who  was  then  retiring  from  the  post  of  city  engineer  of 
Liverpool,  to  advise  them  on  .the  subject  of  Mr.  Y'ates"  re- 
jiort.  After  perusing  the  report  Mr.  Boulnois  examined  the 
sewers,  and  also  the  plans  of  the  district  prepared  by  the 
surveyor  showing  the  various  areas  draining  into  the  sewers. 
Having  calculated  the  capacities  uf  the  sewers,  he  found  that 
the  surveyor's  calculations  in  the  leport  were  quite  accurate 
and  fully  I'epresented  the  condition  of  affairs  existing.  Having 
cai'efully  considered  the  alternative  schemes  submitted  by 
Mr.  Yates  for  the  amelioration  of  the  occasional  flosdings  of 
basement  cellars,  the  consulting  engineer  came  to  the  con- 
clusion that  if  tlie  second  scheme — which  has  the  merit  of 
economy — were  carried  into  effect  the  nece-ssary  alleviation 
would  be  given  and  that  for  many  years  to  come  no  further 
works  in  this  direction  would  be  reqnired.     In  regard  to 

t^TORJI    OVEKFLOWS, 

Mr.  Boulnois  says:  "  It.  is  ni}-  opinion  that  if  storm  overflow 
weirs  are  constructed  upon  the  main  intercepting  sewer  at 
points  near  the  corner  of  East -street  and  South-road,  and  also 
at  the  corner  of  Murat-strect  and  Wellington-street,  there 
will  not  be  any  occasion  to  put  another  storm  overflow  at  the 
coriier  of  Cireat  George's  road  ;  and  that  if  these  two  sug- 
gested storm  overflows  are  so  constructed  as  only  to  come 
into  operation  when  the  sewage  in  the  main  intercepting 
sewer  is  at  the  height  of  about  18  in.  above  the  invert,  they 
will  only  act  after  a  continuous  and  heavy  rainstorm,  and 
consequently  no  nuisance  will  arise  from  the  deposit  of  their 
contents  into  the  "luff"  at  the  positions  suggested  by  your 
surveyor  at  a  distance  of  over  6tK)  yards  from  the  walls  to 
the  greens.  1  have  further  considered  the  point  as  to  whether 
sufficient  relief  would  be  gi\'en  if  the  storm  overflow  at  the 
corner  of  East-street  and  South -road  were  constructed, 
leaving  the  other  at  the  corner  of  Murat-street  and  Welling- 
ton-street to  be  made  at  some  future  dale,  supposing  it  was 
found  that  the  Sonth-road  overflow  was  insufficient.  Looking 
at  the  large  area  of  your  district  at  present  draining  into 
the  sewer  below  South-road,  lam  of  opinion  that  it  would  be 
better  to  construct  both  the  overflows  as  suggested." 

The  consulting  engineer  also  endorses  the  suggestion  made 
by  Mr.  Yates  —  that  it  would  be  well  to  lower  the  sewer  in 
Great  George's-road  between  Bath-street  and  Church-road, 
in  order  not  only  that  the  sewage  may  be  rendered  less  likely 
to  find  its  way  back  into  the  cellars  of  Nos.  5  and  10  (treat 
George's-road,  whicli  at  present  are  only  about  2  ft.  above 
the  level  of  the  invert  of  the  sewers  at  that  point,  but  also 
from  the  fact  that  the  effect  of  lowering  this  sewer  would  be 
to  lower  the  level  of  the  subsoil  water  in  this  neighbourhood. 
It  is  understood  that  some  trouble  is  experienced  from  tlie 
subsoil  water  in  connection  with  the  basement  of  the  town 
hall. 

Having  examined  the  estimates  prepared  by  the  surveyor 
as  to  the  probable  cost  of  the  works,  Mr.  Boulnois  is  of  opinion 
that  they  fairly  represent  the  total  cost  of  the  works  enumer- 
ated therein,  ju'ovided  that  no  unforesein  contingency  ia  met 
with.  The  consulting  engineer's  report  concludes  with  the 
following  remarks  on 

IHE    OUTE.tLI,    AND    I'OMIINU    li.MK. 

"Upon  the  question  of  the  outfall  and  the  diminution  of 
tlie  available  area  of  section  of  the  iron  pipes  which  consti- 
tute the  outfall  of  your  sewers  into  almost  low  water,  although 
this  matter  formed  no  part  of  my  instructions,  1  wished  to 
satisfy  myself  that  the  nnavoidable  crippling  of  the  outfall  at 
this  point  was  not  serious,  and  1  was  informed  and  fully 
satisfied  myself  that  the  pipes  in  question  are  amply  sufficient, 
not  only  for  the  ordinary  dry  weather  How,  but  also  for 
moderate  rainfalls.  I  was  confirmed  in  this  opinion  by  a 
personal  inspection  which  1  made  on  the  29th  of  September, 
when  I  visited  this  outf.ill  during  a  heavy  rainfall  which  had 
jireviously  continued  fur  several  hours,  and  1  timed  my  in- 
spection' so  as  to  be  at  the  place  at  high  water,  when  the 
available  discharge  of  these  pipes  would  be  at  its  minimum. 
The  tide  at  the  time  was  19  ft.  9  in.,  and  1  found  ono)iening  the 
manhole  at  the  bottom  of  Harbord-road  that  the  lower  outfall 
pipe  was  completely  submerged  and  the  upper  pii'c  running 
nearly  half-full,  but  that  this  only  gave  a  height  of  about  3  ft. 
of  sewage  in  the  bi'iek  sewer,  which  showed  that  the  effect  of 
the  high  tide  was  only  to  pond  back  the  sewage  about  12  in. 

"  It  is  evident,  also,  that  this  jiondiug  buck  is  of  no  couse- 
quence, as  with  a  sewer  at  the  gradient  at  which  this  one  is 
laid  the  level  of  the  sewage  would  die  away  to  its  normal 
flow  at  a  distance  of  only  400  yards  up  the  sew  er.  1  mention 
this  point,  as  1  believe  it  is  sometimes  argued  that  a  tide- 
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locked  outfall  prevents  tlie  sewage  from  having  a  free  out- 
let, whereas,  by  a  siinple  hy'iroatatic  law  the  aewage  will 
always  pa93  out  of  the  tiilu-lockcd  sewer  from  any  jjniiit 
actually  above  the  level  of  the  tide  at  a  velocity  depending 
upon  the  height  of  the  sewage;  ill  other  words,  as  water  is 
always  acted  upon  by  gravity,  it  will  invariably  lincl  its  own 
level.  C'oiisequerjtly  there  is  no  ponding  back  of  sewage  in 
a  sewer  except  that  which  is  due  to  a  lessened  velocity  in  a 
submerged  outfall.  ' 


NEW  PUBLIC  ABATTOIRS  FOR  BARRY. 

In  order  to  avoid  granting  any  licenses  for  private  slaughter- 
houses, the  Barry  Crban  District  Council  in  1889  erected  a 
temporary  building  for  slaughtering  pur|)ose3.  Owing  to  the 
increase  of  the  district,  this  soon  beciiiiie  ipiite  inadequate, 
and  some  two-and-a-half  years  ago  tlie  question  of  erecting  a 
permanent  building  was  considered.  A  eub-cornmittee  was 
appointed,  who  were  authorised  to  visit  other  towns  and  pre- 
sent a  report  upon  the  matter.  This  was  done,  and  the  com- 
mittee recommended  the  erection  of  public  abattoirs  on  the 
slaughter-hall  principh',  and  instructions  were  given  to  the 
surveyor  to  preparo  the  necessary  pl.ans,  si'ctions,  estimates, 
iSc.  A  Ijiical  (iovcrnment  liourd  inquiry  was  held,  and  ulti- 
mately sanction  was  oblained  to  the  borrowing  of  i;(i,.50O  for 
carrying  luit  the  work,  Tlie  buildings  are  now  practically 
completed  and  slaughtering  has  commenced. 

The  following  description  of  the  buildings  will,  no  doubt, 
be  of  much  interest  to  onr  readers  :  The  buildings  are  con- 
structed of  red  brick,  with  dressings  <if  bufl' brick  and  terra- 
cotta, and  roofed  with  blue  slate,  with  reil  ridge  tiles.  The 
slaughter-halls  and  cooling-rooins  hav*?  a  dado  from  4ft.  to 
5ft.  high  of  white  glazed  brick,  and  are  lilted  with  hoisting 
machinery.  The  adjacent  roadways  are  laid  in  Val  do  Travers 
asphalte  on  a  bed  of  cement  concrete  Gin.  thick.  The  lairs 
for  sheep  and  calves  have  a  dado  of  sall-gla/.ed  Iiricks,  and 
are  fitted  with  wrought-iron  railings  and  gates.  The  lairs  for 
cattle  have  also  a  salt-glaced  brick  dado  and  bars  secured  to 
the  wall.  The  drains  are  all  connected  to  the  main  sewer, 
and  the  site  comprises  an  area  of  2  roods  11  ]ierclies.  The 
Iniildiiigs  comprise  Blaughter-hall,  cooling-room  and  lairs  for 
c.ittle,  sheej)  and  calves  in  one  block.  There  are  also  slaughter- 
hall,  cooling-rooni,  boiler  house,  killing  pen,  and  lairs  for  pigs, 
together  with  caretaker's  oflice,  also  store-room,  drying-room, 
gut-cleaning  room,  latrine  and  uiinals.  The  caretaker's  house 
has  four  rooms  on  the  ground  floor  and  four  bed-rooms  on  the 
first  floor. 

The  dimensions  of  the  buildings  are  as  follows  :  Cattle 
lair,  68  ft.  by  20  ft.  by  11  ft.  4  in.  to  caves,  giving  accommo- 
tlation  for  thirty-eight  cattle  ;  sheep  and  calf  lair,  same  size 
as  the  cattle  lair,  containing  fourteen  pens,  11  ft.  9  in.  by  9  ft. 

8  ft.,  with  accommodation   for  270  sheep;  cooling-room,  -lOft. 

9  in.  by  32  ft.  by  17  ft.  li  in.  to  eaves,  with  space  for  100  sides 
of  beef  and  2^0  sheep  ;  slanghter-hall  (for  cattle,  sheep  and 
calves),  49  ft.  9 in.  by  24  ft.  by  17  ft.  3  in.  to  eaves;  pig  lairs, 
44  ft.  by  21ft.  1  in.  by  7  ft.  0  in.  to  eaves,  containing  eight 
pens.  10  ft.  by  8  ft.  H  in.,  with  accommodation  for  ninety  pigs  ; 
cooling-room,  30ft.  by  19  ft  11  in.  by  13  ft.  (5  in.  to  eaves,  with 
space  for  1.50  pigs;  slaughter-hall  (iiigs),  30  ft.  by  19ft.  llin. 
by  13  ft.  (i  in  to  eaves;  killing  pen,  1.5  ft.  by  9  ft.  7  in.  by  11  ft. 
to  eaves;  boiler  house,  same  as  killing  pen  ;  oMice,  14  ft.  by 
14  ft.  by  11  ft.toceiling;  store-room,  20  ft.  Sin.  by  lift,  by  12  ft. 
to  oaves  ;  drying-rooms,  samo  dimensions  as  the  store-room  ; 
and  gut-cleaning  room,  also  the  same  as  the  store-room.  The 
floors  of  all  the  buildings  are  of  granite  ]iaving  laid  in  situ  on 
Cin.  concrete.  Rails  are  provided  through  the  buildings,  with 
travelling  pullies  so  1  hat  the  carcasses  can  be  run  from  one 
building  to  another,  and  thence  direct  on  to  a  Pooley's  weigh- 
ing machine  arranged  so  that  the  side  of  a  beast  can  be 
weigheil  at  one  time.  There  is  one  entrance  only  to  the 
whole  of  the  building,  atljoining  the  oilices,  st)  that  nothing 
can  enter  or  leave  the  premises  without  passing  the  office, 
thus  pfiving  the  manager  or  caretaker  complete  control  over 
the  premises. 

The  buihlingshave  been  erected  from  the  plans  and  designs 
prepared  by  Mr.  .1.  C.  Pardee,  surveyor  to  the  council,  at  a 
cost  estimated  at  about  £(),.50ll.  The  contractor  for  the  erec- 
tion of  the  buildings  was  Mr.  Oeorgo  Uutter,  Harry;  for  the 
snpply  of  ironwork,  .Mi-ssrs.  \V.  Haker  A  Co.,  Newport.  Mon.; 
and  for  the  construction  of  the  roadways,  the  Val  de  Travers 
Asphalte  Company,  Hamilton  House,  Bishopsgate-street 
Without,  London.  The  clerk  of  the  works  was  Mr.  \Vm. 
Griffiths. 


WATER  SUPPLIES  AND  EPIDEMICS. 

The  following  circular  has  been  addresseil  by  the  Local 
Government  Hoard  to  the  clerks  of  towns,  urban  district  and 
rural  ilistrict  councils,  with  respect  to  "  water  supplies  in 
districts  not  within  limit.'!  of  supply  of  water  companies  :" — 

Sir, —  1  am  directed  by  the  Local  Government  Hoard  to  call 
the  attentiiMi  of  the  council  to  the  subject  of  the  water  supply 
of  their  district. 

The  importance  of  a  wholesome  snpjily  of  water  need  not 
bo  emphasised  in  view  of  the  serious  epidemics  of  enteric 
fever  which  have  of  recent  years  been  brought  about  by 
specilic  contamiuation  of  wa'cr  supplies  iu   diirercnt  parts  of 


the  country.  It  is  true  that  this  dlsonse,  which  formerly  pre- 
vailed somewhat  generally  in  endemic  form,  has  during  the 
last  twenty-five  years  been  largely  reduced  as  a  caose  of  death  ; 
but,  on  the  other  hand,  there  is  now  .i  recurring  tendency  to 
sudden  localised  epidemics,  in  which  the  typhoid  infection  is 
distributed  to  largo  populations  by  means  of  the  contamina- 
tion of  water  delivered  from  imblic  works  of  water  supply- 

Tho  council  are  the  body  responsible  under  the  Public 
Health  Acts  f(n-  securing  to  the  inhabitants  of  their  district  a 
proper  and  sufficient  supply  of  water,  and  the  board  desire 
to  impress  upon  them  the  importance  of  taking  the  matter 
into  their  serious  consideration  with  the  object  of  gaarding 
their  district  against  dangers  the  gravity  of  whicli  has  beeo 
sufficiently  shown  by  recent  examples. 

Where  the  council  havetliemselvesconstructed  or  purchased 
any  waterworks  it  is  their  duty,  in  pursuance  of  sec.  .55  of 
the  Public  Health  Act,  1.875,  to  provide  a  sujiply  of  "puro 
and  wholesome"  water,  and  in  order  to  fullil  this  obligation 
it  behoves  them  to  exercise  every  precaution  to  secure  that 
the  water  which  they  deliver  to  tho  consumers  shall  be  pro- 
tected from  risk  of  contamination,  whether  in  connection 
with  tho  sources  from  which  it  is  derived  or  during  the  course 
of  its  storage  or  distribution,  ami  that  where  means  of  filtra- 
tion are  necessary  these  should  be  adequate  and  maintained 
in  a  thoroughly  efficient  condition. 

Not  only  are  the  council  thus  under  a  responsibility  for  the 
wholesomeness  of  tho  water  which  they  themselves  supply, 
but  they  should  byc.arefnl  inquiry  makethemselves  acquainted 
with  tho  sources,  nature  and  quality  of  the  various  supplies 
in  all  parts  of  their  district,  and,  in  every  case  in  which  the 
result  of  their  in(|uiries  is  unsatisfactory,  should  take  all  such 
steps  as  may  be  within  their  powers  with  the  view  of  supple- 
menting or  improving  the  supplies. 

The  board  would  observe  generally  that  accurate  informa- 
tion sliouUl  be  procured,  if  not  already  available,  in  such 
matters  as  the  following : — 

WHERE    W.VTF.K   IS    DEKIVED    FROM   GATHERIXO   CROUKDS 
OR    FROM   springs; 

Whether  drainage  from  human  habitations,  farmyards  and 
the  like  finds  its  way,  directly  or  indirectly,  into  the  reservoir 
or  to  any  part  of  the  water  service;  and  whether  risk  of 
access  to  the  water  of  human  e.\creta  and  similar  refuse  is 
likely  to  arise. 

WHERE    W.\TER    IS    DEBIVKD   FROM    nEEP   «EI,I.S. 

Whether  surface  or  other  water,  liable  to  te  contaminated 
by  drains,  sewers,  cesspools  and  the  like,  reaches,  or  is  liable 
to  reach,  the  wells.  The  existence  and  direction  of  fissures 
in  the  strata  deserve  especial  consideration  in  this  respect. 

WlfKRE    WATER    IS    DKRIVEO    FROM    SHALLOW    WELLS. 

Whether  the  wells  are  so  circumstanced  that  they  run  risk 
of  contamination  by  reason  of  drains,  privies,  cesspools  or 
middens,  or  by  tho  deposit  of  manure— whether  derived  from 
liamaii  e.xcreta  or  not— in  or  on  the  ground  in  the  neighbour- 
hood of  the  wells. 

Tho  board  trust  that  the  council  will  not  fail  to  give  their 
most  careful  attention  to  this  subject,  and  that,  where  it  may 
appear  that  further  works  which  m.ay  be  within  the  powers 
of  the  council  for  the  improvement  or  protection  of  existing 
supplies  are  needed,  the  council  will  forthwith,  with  the 
assistance  of  such  skilled  advice  as  the  circumstances  of  tho 
case  may  require,  execute  the  necessary  work. 

The  board  request  that  a  copy  of  this  conimnnication  may 
be  furnislnd  to  the  medical  officer  of  health. 

I  am,  Sir,  your  obedient  servant, 

HruH  Ohen,  Secretary. 


THE  DRAINAGE  OF  EXMOUTH. 

The  E.\inout!i  District  Council,  said  a  local  newsimper 
recently,  have  conferred  with  Mr.  Stnichan,  a  partner  of 
Mr.  Mansergh,  as  to  the  best  way  of  dealing  with  tho 
storm-water  and  the  sew.age  diffirullies  of  the  town.  In 
seeking  his  advice  tho  council  wisely  decided  to  give  Mr. 
Straclian  a  perfectly  free  hand  in  regard  to  his  investiga- 
tion as  to  the  state  of  tho  drains,  and  it  is  understood  that 
he  will  be  in  no  way  restricted  in  cr.iwing  uji  his  report  aa 
to  the  means  that  shotdd  be  ado|  1 3d  to  rcmody  any  de- 
fects ho  may  find.  Whether  the  district  council  will  pro- 
ceed to  carry  out  his  suggestions,  when  they  have  been 
made,  is  another  matter,  and  one  upon  which  wo  will 
uot  now  speculate,  .\fter  conferring  in  private  with  a  com- 
mittee of  the  council,  .Mr.  ■'^trachan  |aoceeded  with  his  investi- 
gation, and  no  doubt  succeeded  in  getting  what  ho  himself 
called  a  grip  of  the  position  of  affairs.  On  his  ri'turn  to 
London  he  will  send  down  someone  who  will  carry  "u  tho 
investigation,  so  as  to  satisfy  him  in  regar.l  to  details.  If 
necessary,  .Mr.  Slraidian  will  pay  another  visit  to  Kxmouth. 
In  any  case  he  will  report  as  soon  as  |>ossible. 


New  Open  Spaoo  for  East  London.— The  Parks  and  tl|ien 
.Spac.'s  Committee  of  the  London  tounly  Council  proptuo  to 
acquire  in  (Irace-fltreet,  Hromloy,  in  the  east  of  l..<Midon,  a 
plot  of  land,  1)  a^res  in  orient,  which  shall  be  laid  out  as  an 
open  spaeo  for  the  enjoyment  of  the  inhabitants  of  tho 
localitv.  The  purchase  money  is  fixedal  illi.tKXI;  £1.70ti  will 
bo  required  for  laying-out  and  boundary  fencing,  ami  the 
space  will  involve  an  annual  chargi-  of  i,'2&0  for  maintenance. 
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Clinker  Concrete  for  Paving  of  Footways. 

REPORT  TO  THE  SHOREDITCH  VESTRY. 


Mr.  J.  Hush  Dixon,  surveyor  to  the  Shoreditch  Vestry,  has 
submitted  a  report  dealmg  with  the  utilisation  of  clinker  con- 
Crete  for  the  paving  of  footways.  We  extract  the  followinjr 
remarks : — 

COXCKETE. 

Concrete,  cither  laid  in  situ  or  in  the  form  of  slabs,  cannot 
be  recommended  as  a  suitable  paving  for  important  and  busy 
thoroughfares.  In  either  case  it  is  brittle  and  inferior  to 
stone  or  aspualte  in  porosity,  and  when  subjected  to  having 
iieavy  material  unloaded  on  to  or  drawn  over  it  it  cracks  ; 
and,  further,  on  account  of  the  inelastic  nature  of  its  com- 
ponent parts,  there  is  always  a  tendency  to  fissuiing  and 
upheaval  with  any  contraction  or  expansion  of  its  surround- 
mss  or  of  itself.  It  is  decidedly  inferior  to  stone  paving  in 
regard  to  affording  a  staple  foothold;  but  iu  this  instance  it 
may  be  classed  on  an  equal  with  aaphalte  under  the  same 
conditions.  Otherwise  it  is  bound  to  withstand  ordinary 
abrasion  and  wear  well  under  foot. 

IN    .SITU    WORK. 

When  composed  of  clinker   and    I'orlland  cement  in  the 
usual  proportions  as  if  with  ballast,  concrete  has  been  found 
to  answer  extremely  well  for  the   majority  of  purposes  for 
which  it  has  been  used  ;  but  the  use  of  concrete  laid  in  situ 
on  footways  in  the  heart  of  London  is  so  unusual  as  to  afford 
no  opportunity  of  ascertaining  its  merits,  and  when  I  have  been 
able  to  .see  the  same  in  our  suburbs  or  in  less  busy  places  the 
question  of  its  usefulness  or  otherwise  is  so  unsettled  as  to 
lead  me  to  suggest  that  the  restiy  would  be  well  advised  in 
laying  a  sufficiently  largo    area   for   an   experiment  before 
generally  adopting  the  idea  on  what  may  be  termed  thorough- 
lares  of  secondary  importance.     The   natural  appearance^is 
decidedly  dull,  and  any  attempt  to  relieve  it  by  blending  the 
silrface  when  lu  a  soft  state  with  granite  chippings  or  small 
bi-»k-»n-up  crockery  is  not  found  to  be  permanent  or  satisfac- 
toi-y  after  wear.     Cliuker  pavement  is  found  to  be  especially 
atiected  by  the  heat  of  the  sun,  and  spreads  for  some  five  or 
SIX  years  at  least  after   laying.     In  this  kind  of  work  it  is 
impossible  to  execute  trench  or  other  small  repairs  without 
permanently  disfiguring  the  whole  of  the   surface,  unless  of 
course,  the  whole  width  of  the  footway  is  taken  np  and  relaid 
In  trying  the  use  of  a  clinker-formed  pavement   I   would 
suggest  that  the  same  be  laid  in  the  following  manner  ■    The 
ground  to  be  excavated  to  a  depth  of  6  in.,  a  bed  of  clinker  ash 
about  1  in.  thick  being  then  spread  over  the  bottom,  then  a 
thickness  of  broken  clinker  to  pass  through  a  3  in.  rin-'  to  be 
laid  in  up  to  within  2  in.  of  the  finished  surface  level,  and  this 
to  be  rolled  with  an  ordinary  hand  roller  after  well  wettin" 
and  packing  up  the  interstices.     On  this  foundation  lay  for  a 
thickness  of  1  in.  a  carefully-prepared   concrete   composed  of 
two  parts  of  clinker  (broken  to  pass  through  a  1  iu.  screen)  to 
one  of  Portland  cement,  and  then  finish  off  up  to  the  required 
level   with    a   coat   of   richer   concrete,  well   trowelled   and 
smoothed  over  the  whole  area.     The  paving  should  be  laid  in 
alternate  bays  of  no  greater  width  than  4  It.,  between  narrow 
soft  wood  screeds,  which  should    be  left   in  for   some   time 
during  the  setting  of  material,  and  when  taken  out  eventually 
have  the  joints  filled  up  with  fine  ash  or  sand.     At  least  -i 
fortnight's   interval   should   elapse   after   laying   before   the 
traffic  IS  allowed  to  pass  over.     The  cross  fall  should  not  be 
more  than   i  in.  to   1  ft.     I  would  not  generally  advise   the 
]V''"l°!  conc'-cte  m  situ  on  footways  having  a  greater  width 
than  6ft.,  including  kerb,  and  on  no  account;  at  a  time  when 
here  is  a  possibility  of  frost.     The  passing  of  a  small  wooden 
light  roller  (having  its  circumferencs  specially  formed)  over 
the  paving  while  in  a  plastic  state  might   be  advantan-e.usly 
done  to  form  apattern  surface  and  help  to  relieve  thesombro 
apjiearance,  but  this  requires  to  be  very  carefully  done. 

CLINKER    SLAB    P-iVINO. 

Both  in  London  (principally  snbnrban)  and  the  provinces 
slabs  made  from  clinker  and  cement  have  now  been  used  for 
several  years  with  fairly  satisfactory  results,  especially  when 
compared  with  the  cost  and  durability  of  tlie  materials  in 
more  g-eneral  use  for  this  purpose.  The  slabs  are  generally 
made  from  2  in.  to  3  in  thick,  and  having  a  surface  area  of 
aboiit  6  sqnare  feet.  The  ingredients  are  usually  from  two 
tothree  parts  of  clinker,  rrushed  to  a  size  of  about  'in  or 
i  in  to  one  part  of  Portland  cement,  mixed  together  with 
water,  filled  into  moulds,  and  then  subjected  to  a  very  hiah 
pressure  by  hydraulic  machinery  until  the  Hag  has  become 
perfectly  solid  and  the  surplus  waier  is  squeezed  out.  The 
slab  is  then  taken  out  of  the  mould  .and  placed  on  a  board  to 
set  for  tvyo  or  tnroe  .lays,  after  which  it  is  up-ended  in  a 
covered  shed  and  left  to  ha, den  for  at  least  three  months 
before  being  laid.  In  laying  they  re(|uiro  to  be  <.arefully  and 
solidly  bedded  over  the  whole  surface  in  J  in.  of  good"  lime 
moriar,  and  the  joints  should  be  swept  in  with  limo  mortar 
he  space  required  for  tho  machinery  for  making  the  slabs  as 
described  13  .-.bout  1,CU0  square  feet,  to  which  mu3t,of  c.u.rse 
be  added  snilicient  space  for  tho  stacking  of  the  irreates 
qunnt.ty  that  is  likely  to  be  made  at  one  time.  The  total  cost 
ot  the  plant  complete  is  estin.atcd  at  £J,CCO,  the  number  of 
men  required  being  three  at  leaM,  and  these  should  be  able 


to  manufacture  thirty  to  forty  slabs  per  diem.  The  Hornsey 
Local  Board  are  at  the  present  time  having  an  imm-oved  ap- 
paratus fixed,  at  a  cost  of  about  £2,000,  which  will  give  a 
hydraulic  pressure  of  1,0001b.  per  square  inch,  and  which  it 
is  claimed  will  minimise  the  cost  of  production  and  be  able 
to  turn  out  at  least  100  slabs  per  diem. 

COMPARISON    OF    COST. 

The  estimated  cost  of  clinker  paving,  also  ordinary  con- 
Crete  paving  and  tar  paving,  compared  "under  similar  condi- 
tions as  to  traffic  with  Vork  stone,  patent  Victoria  stone  or 
mastic  asphalte,  as  laid  under  contract  during  this  year  is  as 
follows  in  slabs  : — 

,,  .     .  ,  _,  .  ,  Price  per  super.  Costof  re-lay- 

Matonal.         Thickness.       yard  laid    Estimated  lag  per  square 
complete.        Life.        yard  complete. 
,,.     ,  Years. 

^ork -Sin.  8s.  Vtd.         18  Is.  Ud. 

loi'k 2Hn.  8s.  Ofd.         15  Is.  lid 

Patent  Victoria         2  in.  63.  Od.  1.5  Ig   l^J 

Clinker  ...         2in.  2s.  9d.  10  Is.  3d.  ' 

In  respect  to  in  situ  work  the  cost  is  as  follows  : — 

Ar=to..;„i  ^^^,■  ,  Price  per  super.  Cost  of  repairs 

Material.  Thickness,    yard  laid    Estimated      per  s(iimre 

complete.       Lite.       yard  complete. 
Tir     ,■      .      .  Years. 

Mastic  Asphalte...      j  in.  5s.  9d.  8  7s  9d 

on  3  in.  P.C. 
concrete 
Ordinary  Concrete      6  in.  4s.  Od.  G  4s.  Od. 

including 
bottoming 
Clinker  Concrete        6  in.  3a.  4d.  6  3s.  4d. 

including 
bottoming 
Tar  Paving         ...      4  in.  2s.  6d.  5  83.  6d. 

including 
bottoming 
The  report  concludes  with  a  recommendation  of  an  oppor- 
tunity which  presents  itself  for  experimenting  during  nest 
spring  with  the  in  situ  concrete  as  described  in  the  report.  The 
area  in  question  is  the  footway  round  St.  John's  Churchyard, 
iloxton,  measuring  413  square  yards.  The  estimate  for 
paving  with  asphiilte  is  £217  15s.  6d.,  being  £118  14s.  9d  for 
asphalte  and  £99  Os.  9d.  for  kerb  and  channel  re-dressed  in- 
cluding new,  as  required,  and  sett  p.ived  crossing  all  on  Port- 
land cement  concrete.  Mr.  Rush  Dixon's  corresponding  esti- 
mate for  concrete  paving  in  situ  is  £68  16s.  Sd.,  wiih  the 
same  amount  for  kerb,  channel,  crossinir,  Ac,  as  before  a 
total  of  £167  17s.  5d.  It  is  proposed  that  another  area,'  a 
portion  of  Coronet-street  opposite  the  destructor  works  and 
electric  lighting  station,  should  be  covered  with  the  slabs 
made  at  Hornsey  from  clinker  supplied  from  Shoreditch 
vestry  s  works,  the  idea  being  that  an  examination  and  com- 
parison of  both  areas  from  time  to  time  would  afford  the 
most  practical  proof  of  the  advantages  or  otherwise  of  the 
respective  paving  materials. 


SHEFFIELD  TRAMWAY  EXTENSIONS. 

THE  QUESTION  OP  PAVIXU. 
Sheffield  City  Council,  tit  the  last  meeting,  decided   on  the 
recommendation   of   the  Tramways   Committee,  to  accept  a 
tender  of  tho  British   Thomson-Houston   Company,  Limited 
for  the  supply  of  the  whole  of  the  general  plant  aud  electrical 
equipment   in   connection  m ith   the   Xether   Edge  to  Tinsley 
section  of  tramways,  at  the  sum  of  £41,185.     It  was  .also  de- 
cided to  appoint  a  sub-committee  to  settle  the  terms  of  the 
contract.     In   the  course  of  the  discussion  which  followed  a 
proposal  to  lay  wood   paving  from   kerb  to  kerb  in  Sheffield 
Moor,  a  member  argued  that  this  material  was  the  s.afest  for 
lite  and  limb,  and  ho  thought  that  anyone  would  rather  pay 
Id.  extra  in  the  rates  than  sacrifice  one  life.   Another  member 
expressed  tho  opinion  that  wood  could  be  used  between  tho 
tram  lines,  and  it  would  be  easy  to  allow  for  expansion      He 
contended    that  wood  paving  had  not  yet  been  properly  tried 
in  Sheffield,  that  it  would  we.ar  much   longer  than  had  been 
stated,  and  the  difference  iu  the  cost  between  it  and  Tanitu 
had  been  over-estimated.     A  memorial  was  received  from  a 
number  of  tradesmen,  carrying  on    business  in    Hiivmarket 
asking  for  tho  substitution  of  wood  for  the  granite  pavinn.  in 
that  thoroughfare,  and  also  sugsresting  (bat  the  rccoinmemla- 
tions  of  a  committee  to  use  granite    between  the  tram  lines 
bo  not  confirmed.     In  tho  end  tho  committee's  recommenda- 
tions, which  principally  advocated  tJio  uso  of  granite,  weio 
ailojited  by  tho  council.     In  several  cases  the  streets  will  be 
wholly  paved    with   this  stone;  in  some,  however,   redwood 
will   be  used  between  the  tram   lines  and  the  kerbs,  and  in 
others,    macadam.      In   all    cases  where   considered  necessary 
granite  will    be  laid.      Iligh-slreot   (from  Change-alley),  Far- 
gate  and   Pinstone. street    (to  tho  north-east  corner  of  Cam- 
bridge-street) will,  it  is  understood,  be  the  mily  thoron^rhlaro 
which  will   bo  entirely  paved  with  wood.      Redwood  will   be 
nsed,  with  a  course  of  hardwood  on  each  side  of  the  tram  rails. 


December  24,  1897.] 
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Some  Annual  Municipal  Engineering  Records. 


TEDDINCTON. 


The  Teddinfcton  Urban  District  Coancil  have  received  from 
Mr.  Marshall  Hainaworth,  tlioir  snrveyor,  his  annual  report 
fertile  year  ended  June  30tli  last.  Jn  the  cooi-se  of  a  dis- 
cussion at  the  recent  meeting  of  municipal  and  county  en- 
Kineer.s  at  Sunderland  one  of  the  speakers,  Jlr.  Sniillio,  of 
Tynemouth,  strongly  insisted  that  all  work  of  opening 
thoroughfares  should  be  done  by  the  responsible  authority. 
In  this  connection  it  is  interesting  to  notice  the  ready  acqui- 
escence of  the  Hampton  Court  Gas  Company  to  enter  into  a 
contract  with  the  council  to  pay  for  the  maintenance  and 
making  good  of  any  public  roadway  or  fo<jt\vay  disturbed  by 
their  workmen  at  the  rate  set  forth  in  the  following  schedule 
of  prices  :  Granite  mac.-idam,  Is.  Cd.  per  square  yard  ;  dint, 
Is.  2d.  per  square  yiird  ;  gravel,  Is.  per  S((naro  yard;  lar 
paving,  Is.  6d.  per  si|uaro  y.ird;  and  gravel  paths,  Gd.  per 
square  yard.  The  waterworks  company  have  disclaimed  all 
liability  for  damage  to  highways  except  in  connection  with 
repairs  to  their  mains  or  tittings,  and  have  thus  cast  upon 
private  individuals  desiring  a  supply  of  water  the  responsi- 
bility of  disturbing  the  public  highways.  From  this  dilemma 
the  council  have  extracted  themselves  by  the  issue  of  regula- 
tions which  require  that  a  "  permit  "  be  obtained  before  the 
highway  is  disturbed  ;  and,  further,  that  the  reinstatement  is 
undertaken  by  the  council's  workmen  upon  the  terms  previ- 
ously mentioned.  Mr.  Hainsworth  is  of  o]>inion  that  there  can 
be  no  question  that  additional  legislation  is  needed  for  the 
constitution  of  one  authority  in  these  matters. 

1  he  amount  of  materials  used  for  road  repairs  during  the 
year  under  review  was  22,115  square  yards,  made  up  as 
follows  :  Granite,  7,426  square  yards  ;  flints;  13,740  square 
yards  ;  and  gravel,  949  square  yards.  The  number  of  loads 
of  refuse  removed  from  the  ])ublic  highways  during  the  year 
was  3,828,  and  the  quantity  of  water  used  for  street  watering 
was  3,314,000  gallons.  The  requisite  plans,  specifications,  esti- 
mates and  provisional  apportionments  for  the  making-up  of 
five  private  streets  were  completed,  and  application  made  to 
the  Local  Government  Board  for  power  to  borrow  the  sum  of 
£0,300  for  the  execution  of  the  work.  The  details  for  live 
others  were  also  being  prepared.  The  county  surveyor  in 
reporting  to  his  council  on  the  condition  of  the  main  roads 
in  the  county  stated,  concerning  those  roads  in  the  Tedding- 
ton  district,  that  Kingston-road  was  in  a  well-maintained  state 
along  its  whole  length,  and  that  Hushy  Park-road  was  also  in 
good  order.  Granite  has  within  the  last  three  years  been 
substituted  for  flints  .and  other  materials  for  surface  repairs 
on  the  main  roads,  whilst  the  cost  of  maintenance,  which  is 
refunded  by  the  county  council,  has  for  the  past  five  years 
varied  considerably.  In  the  year  ended  March  31,  1S92,  the 
amount  refunded  was  £502  ;  in  1893,  £401 ;  in  1894,  £.'100; 
in  189.5,  £921;  and  in  189(),  £690. 

In  view  of  the  recent  comparative  report  we  published  on 
superannuation  and  sick  clubs,  the  following  particulars  will 
be  of  interest :  ''  The  question  of  payment  to  workmen  in 
times  of  sickness  has  been  tlie  subject  of  much  consideration, 
and  a  committee,  appointed  to  formulate  a  scheme  to  meet 
the  difficulties  of  the  situation,  recontl)'  submitted  a  report 
recommending:  1,  The  payment  in  case  of  sickness  of  half 
the  weekly  wages  of  any  regular  workman  for  a  period  of 
four  weeks;  2,  the  payment  in  case  of  accident  or  temporary 
disablement  whilst  in  the  employ  of  the  council,  and  not  the 
result  of  negligence,  of  fidl  wages  during  the  period  of  such 
disablement;  and,  3,  that  the  payment  of  old  and  infirm  em- 
ployees should  be  by  the  hour.  It  was  also  resolved  to  insure 
tho  council's  regular  workmen  against  such  accidents  as  aro 
contemplated  in  the  Employers'  Liability  Act.  The  consider- 
ation of  the  committee's  report,  however,  was  deferred  pend- 
ing  a  reply  from  tho  Local  Government  Board  as  to  the  pay- 
ment of  small  pensions." 

Like  so  many  other  oflicials,  Mr.  Hainsworth  finds  that  tho 
disposal  of  house  refuse  threatens  to  become  a  very  serious 
question  in  the  near  future.  In  fact,  during  the  past  year 
the  depots  became  so  limited  on  one  or  two  occasions  that 
it  was  felt  that  the  time  had  arrived  when  tho  council 
should  consider  some  scheme  of  disposal,  of  which  the  sur- 
veyor sees  but  two — either  by  the  erection  of  a  destructor, 
or  the  barging  away  to  other  sites  as  is  done  at  Kichmond. 
The  statistics  show  a  steady  increase  in  the  quantity  of  refuse 
to  be  dealt  with.  Last  year  the  total  number  of  loads  re- 
moved amounted  to  2,2b0  ;  whilst  the  applications  for  clean- 
sing bins  received  at  the  oHices  e(|nalled  205,  as  compared 
with  190  during  the  year  nnder  review.  The  total  number 
of  loads  of  refuse  removed  during  the  year  was  2,506. 

With  reference  to  new  buildings,  Mr.  Hainsworth  rightly 
renmrks  that,  with  the  exception,  perhaps,  of  the  increase  in 
rateable  value,  nothing  so  surely  indicates  the  prosperity  of 
a  town  as  the  statistics  nlating  to  the  proposals  to  urect  new 
buildings  in  the  neighbourhood.  From  tho  table  given  in 
the  report  it  is  seen  that  163  plans  were  approved  during  the 
year,  and  that  tho  number  of  buildings  completed  or  in  courso 
of  erection  during  the  same  period  was  128.  Much  of  tho 
property  referred  to  in  the  plans  has  since  become  rated, and 
has  contributed  lamely  to  the  increase  in  rateable  value  from 
£60,224  to  £()4,4-l2.  In  supervising  the  erection  of  new  build- 
ngs  922  inspections  were  niade._ 


Tho  comprehensive  scheme  the  conncil  adopted  for  sewer- 
ing the  whole  of  their  district — private  roads  and  public 
highways — narrows  very  considerably  their  responsibilities  in 
this  direction  for  some  time  to  come.  The  continued  progress 
in  the  work  of  connecting  house  drains,  .Mr.  Hainsworth  re- 
ports, is,  indeed,  gratifying,  inasmuch  ns  the  closing  of  tho 
cesspool  system,  once  in  vn^ae  in  the  district,  cannot  fail  to 
have  a  beneficial  effect  upon  tlic  health  of  the  inhabitants. 
About  si.xty  cesspools  were  demolished  during  the  year, 
whilst  others  were  cleansed  and  utilised  for  various  purposes. 
One  hundred  and  eighty-four  house  drains  were  connected  to 
the  sewerage  system,  in  connection  with  which  437  inspec- 
tions were  made,  and  tho  water  and  smoke  tests  applied  with 
an  alacrity  on  the  part  of  the  contractors  that  is  |ileasing  to 
record.  The  position  of  the  council  in  regard  to  cou\bined 
drainage  is  interesting.  "The  broad  view  which  tho  council 
have  taken  of  the  responsibilities  cast  ujion  them  by  the 
recent  decision  of  the  Courts  in  tho  matter  of  combined  drain- 
ajo  can  have  but  one  interpretation,  that  it  is  their  in- 
tention to  be  a  board  of  health  as  a  first  principle,  with  a 
financial  stndy  as  a  secondary  consideration  only.  The  new 
regulation,"  Mr.  Hainsworth  says,  "  tends  to  discountenanco 
the  construction  of  drains  through  houses,  whilst  any  reason- 
able combination  of  the  house  drains  outside  the  four  walls 
of  the  dwelling  is  allowed,  although  the  consequences  may 
be  somewhat  seiious  from  a  monetary  point  of  view.  Tho 
decision  also  to  retain  in  the  hands  of  the  council's  workmen 
the  duty  of  cutting  open  or  interfering  in  any  other  way  with 
a  public  sewer  is  undoubtedly  a  safe  rule." 

With  respect  to  the  flushing  of  the  sewers,  Mr.  Hainsworth 
reports  that  a  great  saving  in  the  quantity  of  water  consumed 
in  the  work  has  been  effected  by  the  nso  of  Bosley's  patent 
flushing  blocks,  whereby  tho  flow  of  sewage  in  tho  sewers  is 
utilised  for  the  purpose — to  tho  relief  of  the  purification 
system.  Ho  also  reports  that  the  street  surface  ventilators 
have  not  been  that  source  of  complaint  which  in  tho  past 
somewhat  frequently  occupied  the  attention  of  tho  conncil. 
Respecting  private  drains,  Mr.  Hainsworth  says  :  "  Although 
tho  construction  of  house  drainage  has  of  late  years  made 
considerable  progress,  there  are  weak  points  in  the  average 
system  to  which  attention  should  be  periodically  given.  Tho 
gully  and  interceptor  traps  in  use  are  the  principal  offenders, 
inasmuch  as  they  aro  not  all  as  self-cleansing  as  could  bo 
desired ;  in  fact,  accumulations  in  these  receptacles  are  seldom 
interfered  with  till  a  blockage  occnrs,  nor  is  this  to  bo 
wondered  at  when  it  is  borne  in  mind  how  few  in  a  com- 
munity understand  the  principles  of  the  drainage  of  their 
houses.  It  is  therefore  with  a  view  to  remedying  this  hap- 
hazard form  of  the  treatment  of  tho  private  drains,  so  con- 
trary to  the  true  principles  of  sanitation,  that  I  would  snggesli 
the  engagement  of  a  workman  to  regularly  cleanse  all  gully 
and  interceptor  traps  in  the  district,  say,  once  a  quarter, 
knowing  full  well,  from  several  years'  experience,  the  great 
benefits  derived  from  such  an  arrangement." 

The  cost  of  the  management  of  the  sewage  disposal  works 
for  tho  past  year  amounted  to  about  £1,760.  in  spite  of  tho 
efforts  to  reduce  tho  expenditure,  a  f.act  no  doubt  accounted 
for  in  a  great  measure  by  the  increased  flow  of  sewage  and 
the  difficulty  of  disposing  of  the  sludge.  The  amount  of  coal 
consumed  during  the  year  was  721  tons;  coke,  6  tons; 
alumino-ferric,  -12  tons;  lime,  O'j  tons  ;  sludge  pressed,  1175 
tons;  sludge  sold,  297  loads;  sewage  lifted,  314,255, 52:i 
gallons  ;  and  wages  paid,  £593  lis.  Tho  Shone  ejectors,  it 
is  reported,  continue  to  work  satisfactorily,  yet  it  is  found  in 
cases  of  blockage  that  a  telephonic  communication  iK'tween 
tho  works  and  tho  ejector  chamber  would  be  of  great 
service. 

Tho  street  lighting  of  the  district  was  greatly  improved 
during  tho  year  by  tho  adoption  of  incandescent  gns  burners. 
At  the  lime  when  the  previous  report  was  drawn  up  experi- 
ments were  being  conducted  with  tho  burners,  and  early  in 
the  past  year  the  Lighting  Committee  discussed  tho  subject 
of  a  complete  installation,  and  the  following  terms  were 
arranged  with  tho  Hampton  Court  Gas  Com|)any — viz.,  to 
supply  incandescent  burners  complete  for  15s.  (k\.  each  ;  to 
undertake  the  lighting,  extingnishiiig,  repairing  and  cleansing 
of  the  hinterns,  and  to  supply  gas  for  a  period  of  3,U;l(> 
hours,  for  tho  sum  of  £3  8a.  tjd.  per  lamp  |icr  annum.  Tho 
original  charge  per  lamp  was  £3  133.  'I'lie  aToount  was  re- 
duced by  reason  of  the  snia,ller  consumption  of  gas  by  tho 
new  burner  and  the  alteration  of  the  jwriod  of  lighting.  Tho 
first  year's  working  of  the  new  scheme  shows  a  saving  of 
£103. 

As  might  bo  ex)>cctcd  in  what  is  practically  n  motropolitan 
district,  with  the  custonmry  rapid  increase  in  population  and 
buildings,  there  is  an  acconiiMinying  incn-asf  in  tho  survcynr'n 
work,  both  indoor  and  outiloor.  To  bring  this  homo,  Mr. 
Hainsworth  mentions  that  during  tlir  Inst  two  years  tho 
corn-spondence  has  increased  by  fully  44  jter  cent., and  is  now 
not  far  short  of  2,IKI0  communications  per  annum,  cxclusiro 
of  notices  and  circular-letter  inquiries  relating  to  lighting, 
private  roads  and  other  subjivts.  As  coni|>«nMl  with  tho 
previiuis  year,  there  htia  also  been  an  increniie  in  the  number 
of  plans,  estinmtos,  reports  and  work  of  a  similar  nature. 
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flie  Eitilor  will  ie  pleased  to  answer  any  questions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authoritien. 
Queries  (which  should  he  u'ritteii,  legihly  on  foolscap  paper,  one 
side  only)  should  be  addressed  to  "  The  LawEditor,"at  the  Offices 
o/TuE  Sdrveyor.  Where  possible,  copies  of  local  Acts  or  docu- 


QUERIES  AND  REPLIES. 
Pdblic  Health  Act,  J.'STo,  skc.  150:  Or.n  FooTP.tTH 
WiDKXED:  ModeofAppoktiox.ment:  Sewers. — '■  11. R."  writes: 
1  liave  a  rather  peculiar  jioiut  with  refereace  to  an  appor- 
tionment upon  wiiicli  I  shonlil  like  yonr  ailvice.  The  street 
shown  on  sketch  is  partly  dedicated  and  j^artly  undedicated. 


The  narrow  footpatli  hetwcen  tl  e  trees  .and  the  buildings  on 
ihe  east  side  of  the  road  is  an  old  public  footviath,  which  in 
more  recent  years  has  been  widened  out  to  form  a  street  and 
built  npon  on  either  side.  The  e^itra  width  has,  however, 
not  been  dedicated,  and  has  been  occasionally  stoppeil  by  a 
Rate.  The  council  are  now  desirous  of  making  np  this  road 
under  sec.  1.50  of  the  Public  Health  Act,  lS7."i.  Supposing 
this  is  done,  can  any  portion  of  the  cost  be  charged  to  the 
property  owners  on  the  east  side  of  the  street,  or  have  the 
council,  as  owners  of  the  public  footpath  which  abuts  on  the 
)irivale  portion  of  the  street,  to  pay  one  half  of  the  cost  ? 
How  shonld  the  cost  of  sewering  be  apportioned  ?  We  have 
not  adopted  the  Private  Street  Works  Act,  1892.  I  have 
another  case  of  an  undedicated  street  through  which  a  main 
intercepting  sewer  already  passes  and  drains  all  the  properties, 
so  that  it  will  not  be  necessary  to  lay  any  foul  sewers.  Theie 
are  surface-water  gullies  at  present  in'the  street,  which  are 
connected  to  the  main  sewer.  It  is  usual  in  this  district  to 
lay  storm-water  sowers  in  all  new  streets.  In  making  up  the 
road  in  C|nestion  could  a  snrface-water  sewer  be  laid,  gullies 
disconnected  from  the  main  scwerand  connected  to  thestorm- 
water  sewer,  and  the  cost  apportioned  on  the  property  owners 
in  the  street  ? 

I  think  the  authority  can  treat  the  extra  width  as  a  "  street "  within 
tlie  meaning  of  sec.  150  (see  Uwlmrda  v.  Kitth-k,  57  L.J.,  M.C.,48),  bat 
that  only  the  frontages  of  the  west  side  would  be  liable,  because  the 
liouses  on  the  east  side  abut  not  on  such  "  street,"  hut  on  the  old  foot- 
path,  which,  T  take  it,  is  "  repairal)le  by  the  inliabitants  at  large."  In 
my  opinion,  however,  the  council  woidd  not  themselves  have  to  pay 
half  the  cost  as  owners  of  the  footpath,  assuming  the  latter  to  have 
been  irrevocably  dedicated  to  the  public  (see  Plums/nid  Smnil  of  TTorii 
v.  Brilishljind  Compaiii/,  L.S.  10,  Q.B.,  20.i),  Init  the  whole  cost  would 
have  to  be  borne  by  the  western  frontagers.  The  cost  of  seweringshould 
be  apportioned  in  the  same  way  as  the  other  expenses— ii'z.,  "according 
to  the  froi/tige  "  of  the  respective  premises.  The  latter  portion  of  the 
(luery  deals  with  other  than  legal  technicalities,  upon  which  I  fear  I  can 
throw  no  light.  But  speaking  generally,  I  take  it  that  under  this  section 
;inything  reasonably  necessary  for  the  proper  aud  effectual  se«ering 
of  the  street  can  be  done. 


Private  Street  Works  A(  t,  1802,  sec.  6.  sub-sec.  (2). — 
"  Gus  "  writes :  I  should  be  glad  to  have  your  valuable  opinion 
on  the  following :  In  this  respect  the  council  decided  some 
time  ago  to  put  in  force  the  Private  Street  Works  Act,  1892. 
The  necessary  particulars —i.e.,  specilicatious,  plans,  sections, 
estimates  and  provisional  apjiortionmentg — were  prepared  and 
approved  of  by  the  council.  Tlio  above  was  duly  advertised 
in  tlio  papers  and  notices  posted  in  the  respective  private 
streets,  as  per  schednlo  2  of  the  Act,  and  a  notice  in  a  printed 
form  (a  copy  of  which  I  enclose)  was  sent  to  each  of  the 
owners  or  pensons  liable  to  bo  cluxrged.  The  owners  met  the 
cnnncil,  and  with  certain  moditicationa  agreed  to  the  work 
lining  carried  ont  as  proposed.  Yon  will  observe  that  tlie 
notice  does  not  describe  the  pretnises  charged  in  any  individual 
owner,  nor  the  amount  of  the  provisional  apportionment. 
After  the  work  has  been  carried  out  and  the  owners  called 
upon  to  pay  upon  the  final  apportionment,  could  they  object 
to  pay  upon  the  teclinical  ground  of  the  enclosed  notice  ? 
[Co/ni  of  Ifolicc] 
URBAN   DISTRICT  COUNCIL. 

,  I'RIVATK  STKE.KT  WORKS  ACT,   1892. 

Take  notice,  that  the  •  Urban   District  Council  have, 

n  ])ursnance  of  the  Private  Street  W(U-ka  Act,  1892,  by  Reso- 
lution  appi-oved  of  certain  Specitications,  Plans  aud  Sections, 
Estimates  and  Provision:il  Apporlionments  iireparnl  by  their 
Surveyor,  in  respect  of  certain  Streets  or  part  of  such  Streets, 
or  some  or  one  of  them,  known  as  

n  the  aforesaid  District-,  and  that  snch  Resolution  is  in  the 
following  terms— t'is.,  "That  the  Sjiecilicatious,  Plans  and 
Sections,  Estimates  and  Pi'ovisional  Apportionments  of  Pri- 
vate Street  Works  unior  the  Private  Street  Works  Act,  1892, 

in  respect  of  street  streol,  prepared  by  the 

Surveyor,  be  approved,  and   that  the  Provisions  of  the  said 
Ac    be  carric:!  out  with  roforouco  to  thiso  streots." 


ments  referred  to  should  he  enclosed.  All  explanatory  diagraihs 
tniist  he  drawn  and  lettered  in  black  ink  only.  Correspondents 
irho  dn  not  wish  their  names  published  should  furnish  a  nora 
de  plume. 


And  that  the  approved  Specifications,  Plans  and  Sections, 
Estimates  and  Provisional  Apportionments  (with  copies 
thereof  certitied  by  the  Surveyor),  will  be  kept  deposited  at 

the  Urban  Authority  Offices,  Road,  ,  and  open 

to  inspection  at  all  reasonable  times  for  a  period  of  one 
month,  from  the  lOlh  day  of  August,  1897,  during  which 
period  any  owner  liable  may,  in  pursuance  of  sec.  7  of  the.'Vct 
aforesaid,  by  wj"itten  notice  seiwed  on  the  L'rl>a7i  Authority, 
object  to  the  proposals  on  any  of  the  grounds  in  such  section 
specified. 

Dated  this  8th  day  of  August,  1897. 


Clerk  to  the  above-named  Urban  Authority. 
I  see  nothing  in  this  form  of  notice  to  entitle  the  owners  to  resist  pay- 
ment. As  1  read  the  sub-section,  all  that  has  to  be  forwarded  to  an 
owner  is  a  copy  of  the  resolution  approving  the  specifications,  plane, 
sections,  estimates  and  provisional  apportionments,  not  copies  of  the 
specifications,  Jtc,  themselves.  Nor  does  the  sub-section  state  that  the 
premises  are  to  be  described  in  the  notice. 


Bv-Laws  :  "Continuing  Offence":  Committees  or  Dis- 
TRitT  CocNciL. — "  Eboracum  "  writes:  (1)  On  accepting  a 
recent  ajijiointment  I  find  .a  number  of  modern  erections  con- 
trary to  by-laws,  but  they  have  been  up  over  two  years;  can 
they  be  dealt  with  nuder  the  by-laws,  and  is  their  ]ire3ence  .t 
recurring  offence,  oi*  is  it  covered  by  the  six  months'  clause  ? 
(2)  Can  committees  of  urban  district  councils  initiate  busi- 
ness or  only  transact  snch  business  as  the  council  may  rele- 
gate to  them  ;  and,  furfher,  should  letters  received  by  me  and 
addi'essed  to  tlie  council  be  first  submitted  to  the  council,  or 
would  it  be  desirable  that  they  shonld  be  immediately  haniled 
to  the  committees  concerned.  If  this  latter  course  were  adopted, 
it  wonld  result  in  a  section  of  the  council  being  in  possession 
of  information  belonging  to  the  whole  of  the  council. 

(1)  Tlie  by-laws  accompauj-ing  this  fjuery  appear  to  have  been  made 
in  lyoy  under  the  Public  Health  Act,  lti48.  A  by-law  very  .similar  in 
form  to  By-Law  3.'i  (and  also  framed  under  the  ISi*^  Act)  was  held  to  be 
bad,  in  so  tar  as  it  imposed  a  penalty  of  40s.  a  day  for  the  mere  con- 
tinuance in  existence  of  a  building  already  completed  ;  and  also  inas- 
much as  it  imposed  that  penalty  for  evei-y  day  that  the  work  shall 
continue  instead  of  for  every  day  that  the  ojfence  shall  continue,  as 
authorised  by  sec.  115  of  the  Act  of  1H4S  {Reuij  v.  Ma^ior  of  Ou/enheod, 
65  i.r.  [N.S.],  92).  It  was  also  held  in  that  case  that  "  the  offence  " 
could  only  date  from  notice  given  by  the  authority  to  discontinue  the 
work,  and  tlittt,  inasmuch  as  tho  original  offence  was  commencing  to 
build  without  approval  of  ])lans  and  the  continuing  offence  was  con- 
tinuing to  liuild  without  snch  approval,  the  jiroceedings  must  be  com- 
menced within  six  months  of  the  original  offence,  and  that  sec.  168  of 
the  Public  Health  Act,  IS/.^i,  does  not  extend  that  limitation.  (2)  Under 
sec.  56  of  the  Local  Government  Act,  1894  (which  applies  to  parish 
councils,  rural  district  councils  and  all  urban  district  councils  other 
than  boroughs),  committees  may  be  appointed  for  the  exercise  of  any 
powers  which,  in  the  opinion  of  the  council,  can  be  properly  exercised 
by  committees,  but  the  acts  of  every  such  committee  are  to  be  sub- 
mitted to  the  council  for  approval,  except  that  where  a  committee  is 
appointed  for  purposes  of  the  Puljlic  Health  or  Highway  Acta  the 
conned  may  authorise  the  committee  to  do  any  act  which  the  council 
themselves  could  have  done  (other  than  raising  loans  or  making  rates 
or  contracts),  and  when  so  authorised  the  acts  of  the  committee  will  not 
re()uire  subsefiuent  confirmation  by  the  council  (fee  note  to  this  section 
in  "  Lumley's  Public  Health,"  fifth  edition,  p.  752).  Letters  addressed 
to  the  council  should  be  handed  to  them  and  not  direct  to  the  committees 
concerned. 


OVERHANOING       fiAS       BRACKETS:        ToWN's      IMPROVEMENT 

Cr.AUsE.s  Act,  18-i7,  sec.  69. — "  Surveyor,  U.  D.  C.,"'  writes  : 
A  shopkeeper  has  erected  .a  permanent  bracket  lamp  in  frotit 
of  his  shop,  overhanging  the  pavement,  which  is  only  7  ft. 
high.  Is  there  .any  law  that  deals  with  the  height  or  de- 
mands th.at  permission  shall  be  first  obtained  from  the  district 
council  before  erecting  the  lamp  ?  1  have  alw.ays  been  under 
the  impression  that  8  ft.  was  the  prescribed  height,  but  can 
lind  nothing  to  substantiate  that  impression.  I  find  that  some 
councils  have  the  power  by  their  by-l.aw8  to  regulate  tho 
height,  d'c,  but  in  all  cases  the  by-law  is  made  under  a  pro- 
visional Act;  but  con  it  ho  enforced  without  first  obtaining  an 
Act  of  P:irliament  ?  Sluill  lie  pleased  if  you  can  furnish  me 
with  any  information  on  the  subject. 

The  above  section  enables  the  authority  to  compel  (he  removal  of  any 
projection  "  which  is  an  obstruction  to  tlie  safe  and  convenient  passage 
along  any  street."  No  limit  of  height  is  prescribed  by  the  section,  and 
it  is  a  question  for  the  magistrate  to  decide  w  hether  the  thing  com- 
plained of  is  an  obstruction.  (See  0(i6r/c/ v.  .S7.  James's,  Wesfminsfef, 
23  J.  P.,  372).  An  oriel  window,  the  lowest  part  of  which  was  16  ft. 
abovetho  iiavcinent,  wds  held  not  to  be  an  obstruction  {t.^otdxtntir  v. 
Durkifort/t,  5  Q.  H.  1).,  275)  ;  and  the  same  with  ail  advertising  hoaril 
fixed  on  ii  back  wall  from  which  it  [irojected  li  in.  [M'Millmi  v.  B.'iiuett, 
32  "Scottish  liuw  Reporter,"  295). 


Trinidad  Asphalte. — In  our  summary,  last  w?eV,  of  the 
report  of  the  surveyor  to  the  Chelse-a  Vestry,  we  omitted, 
tlir-ongh  an  oversight,  to  mention  that  ou  ,\[iril  27,  1895,  the 
Trinidad  Asphalta  Compiny  completed  the  work  of  refacing 
their  paving  in  tho  piriili,  and  that  tho  no  v  surface  appears 
to  be  wearing  in  a  satisfactory  mann»r. 


Decembek  2t,  1897.] 


A^'D  COUNTY  ENGINEER. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 

Concrete  Mixers. — Mr.  Wm.  Watts,  Langsett,  nc.ir  Poiii- 
Btono,  writes  :  Tlic  iiso  of  niachineiy  worked  by  eteani  for 
inixiDj;  concrete  is  by  no  means  a  new  invention,  as  inferred 
in  a  paiagrapli  in  yonr  issue  of  the  ITtli  inst.  ancnt  Newport 
waterworks.  Concrete  mixers  have  lonjr  been  in  nse,  but 
tliey  Iiave  not  been  favourably  rejjarded  by  bydranlic  en- 
gineers strictly  for  watortifrht  cores  nnder  a  bigli  pressure 
of  water.  They  are  valualile  and  labour-saving  niacliines 
where  the  scgfegation  of  the  jiarts  mixed  (as  in  foundation 
work  for  a  building)  are  unimportant,  but  whore  impervious 
concrete  is  reipiired  it  is  best  secured  by  liand  labour  by  well- 
trained  mi.ters.  A  man  takes  notice  of  the  charactei  of  the 
stoDC,  sand  and  weather  as  each  consignment  is  |>resented 
to  him,  and  delivers  each  mixing  homogeneous  throughout. 
The  machine  mixers  I  have  seen  do  not  eat'sfactorily  insure 
watertightncsa  iquiil  to  manual  labour.  I  see  no  reason  why 
the  initial  stages  of  mixing  should  nut  bo  done  bj-  machinery, 
but  the  linal  turnover  slionld  bo  done  by  haml.  (Jne  can 
hardly  im.igine  goid  concrete  to  be  made  without  stone- 
breakers,  to  say  nothing  of  the  great  saving  effected  in  pr< - 
ducing  the  stony  material.  Whether  a  macln'ne  mixes  1  cubic 
yard  or  \  yard  in  one  delivery  is  a  matter  of  impoi-tance 
which  the  structural  feafures  of  the  work  must  determine 
and  not  the  machine.  There  is  no  doubt  whatever  of  the 
superiority  of  concrete  over  any  other  impervious  material 
for  reservoir  embankments  below  the  surface  of  the  ground, 
bat  it  must  not  bo  "  bumped  "  nor  "  thumped,"  but  manipu- 
lated by  men  who  pride  themseh-es  in  seeing  good  work  and 
know  how  to  do  it.  With  good  cement,  stone,  and  care  in 
mixing  and  placing  home,  ooucrete  will  never  "  betray  the 
man  that  loves  it.''  i 

[The  paragraph  to  which  Jlr.  Watts  refers  was  an  item  of 
news  qu-jtod  from  a  local  source. — Ed.  The  Sukveyor.] 


QUERIES  AND  REPLIES. 

Skftchf*  ttccomptini/iiig  Qu^ri'f  »\ouli  he  mii'le  aefMt\it-  0)i  ifhit^  paptr 
in  plain  black-ink  line*.    Lftterinj  orji'juretthould  be  bold  and  plain, 

125.  Discharge  of  Sewers,  Formulse  for.—"  Assistant ' 

writes  ;  Will  yon  )ile;ne  give  tornnila  tui-  discharge  of  sewage 
from  an  oatiall  sewer  18  in.  diameter,  3,000  ft.  long  and 
having  a  fall  of  1  in  500,  also  when  the  outfall  id  covered  by 
the  sea  to  a  depth  of  10  ft.  ? 

When  tlie  sewer  has  a  free  outfall  the  discharge  may  be 
calculated  by  first  ascertaining  the  velocity  in  feet  jier 
minute  and  then  multiplying  this  bj-  the  sectional  area  of 
the  How  of  sewage  in  feel,  the  product  being  the  number  of 
cubic  feet  discharged  per  minnte.  One  of  the  simplest 
foimul.f  is  Beai'dmoro's,  which  we  gave  in  our  reply  to 
Qnery  100  in  our  issue  of  .-Vugns*^  27th  last.  A  more  aecn. 
rate  formula,  however,  is  Crimp's,  which  is  as  follows: — 


V=  121//  '"     ^  '  where 


V  =  velocity  in  feet  per  second, 

r  —  hydraulic  mean  depth  in  feet, 
s  =  fall  divided  by  length. 
In  the  case  jiut  by  our  correspondent 

V  =  velocity  (to  be  ascertained) 
r  =-375ft.  (loft.  ^4) 

s  =  002  U  ft-  fall  -  500ft.  length). 
Then 


-</-^"^  V 


002 


V=  124  X-  0I6  X  0445, 
V=  2  847  ft.  per  second,  or 
17083 ft.  per  minnte. 
Crimp's  formula  for  obtaining  the  discharge  of  circular 
Bewers  is 


(.'  =- 


5  072  \/ 


-where 


Q  ='  cube  feet  per  minnte  delivered  when  running  full, 

D  =  diameter  in  iuelies, 

1  =  inclination,  or  the  length  divided  by  the  fall. 

Inasninch.howevcr,  as  tomost  ntudents  this  is  a  somewhat 
cumbersome  formula  and  difTicult  to  work  without  the  aid 
of  logarithms,  it  will  often  be  found  more  convenient  to 
use  Ueardmore's  formula  for  ascertaining  the  discharjfe, 
which  is  as  follows  : — 

D  =  V  X  A  where 

1)  =  discharge  in  cubic  feet  per  minute, 

V  =  velocity  in  feet  per  minute, 

A  =  sectional  area  of  flow 

where 

A'  =  170-83  ft.  per  minute. 

A  =  1'767  sectional  area  of  Bow  {i.e.,  lo'  y-  7854), 
and 


1)  =  170  S3  -  1707    -  3J18JG  cubic  feet  per  minute  when 
ranning  full. 
Crimp  &  Bruges' "  Tables  and  Diagrams  for  I"     '     ''     >_'n- 
ihg  .Sewers  and  Water  Mains,"  price  lOn.  Cd.  '  11), 

should  bo  procured,  from  which  velocities  a;.  :  ..  .:g<<» 
can  be  obtained  at  a  glance.  With  regard  to  the  latter 
part  of  our  correspondent's  qnery,  and  sketch  which  ho  en- 
closes (not  reproduced),  where  the  difTerenco  of  level  be- 
tween sewer  outfall  and  the  sea  level  is  shown  a<  10ft. 
and  the  sewer  is  3,CKX)  ft.  long,  having  u  fall  of  1  in  .IflO, 
this  would  mean  that  the  sewer  at  in  highest  point  would 
be-lft.  below  high-water  level.  During  the  jieriod  when 
the  ootfall  is  covered  to  a  depth  of  10  ft.  the  discharge  from 
the  sewer  would  be  ml. 

126.  Water  Supply:  Dischargee  through  Pipes.— ".Sur. 

veyiu"  writes  ;  A  iii  skulc'i  enclosed  is  tlic  intake  well  with 
a  depth  of  water  of  6  ft.  to  7  ft.  over  outlet  pipe.  From  .\  to 
C  the  average  gradient  is  I  in  4S.     The  discharge  at  point  C 


A.   Inlakc  Well. 


I0J5'l't'«*/\ 


is  known  by  measurement  by  meter,  and  practically  agree* 
with  the  quantity  found  by  formula.  At  11,  tho  servioe  reser- 
voir, the  delivery  is  very  much  diminished  and  is  only  about 
one-third  the  quantity  at  C.  The  discharge  as  worked  out  on 
the  hydraulic  gr.ade,  1  in  186,  gives  much  more  I  ban  the  actual 
quantity  at  B;  but,  as  I  said  before,  pr.aciically  agrees  at  C, 
which  makes  it  dear  that  the  loss  is  between  C  and  B.  1 
shall  ba  glad  if  you  c*n  help  me  by  showing  a  formula  worked 
out  and  giving  the  quantity  which  might  reasonably  bo  01- 
pecled  at  li  providing  the  main  is  properly  laid  and  without, 
airlocks. 

The  discharge  may  be  ascertained  by  the  formula 


G=^/iH>;iiL  where 


G  =  gallons  discharged  per  minute, 

rf  =  diameter  of  pipe-in  inches, 

H  =  head  of  water  in  feet, 

L  =  length  of  pipe  in  yards. 
In  the  examples  given, 
G  =  gallons  discharged  per  niinulo  (to  be  ascertained), 
(/  =  Sill,  (diameter  of  pipe), 
II  =  103  ft.  (head  of  water), 
L  =  6,.390  yards  (length  of  pipe), 
and 


G 


/  759375  : 


127. 

To  i^  n 
maker 
meats 


=-  1108  gallons  of  water  which  should  be  disehaiged 
per  minnte  at  B. 

Sand-washing  Machines:   Different  Forms.— "A 

Surveyor  "'  writes  :   Will  you   give   me   the  name   of  a 
of  sand-washing   machines   with   the  latest   imjirovo- 
such   as  would  suit   a  small  waterworks  with  a  con- 
sumption of  750,000  gallons  per  day  ? 

There  are  various  forms  of  sand-washing  machines,  one 
of  the  oldest  and  most  used  being  manufactured  by  tho 
Ulenlield  Company,  Kilmarnock.  Dirty  sand  is  shovelled 
into  the  upper  jtart  of  the  apparatus,  water  is  turned  on 
from  below  and  is  allowed  to  ijow  until  that  leaving  tho 
upper  receptacle,  at  first  very  dirty,  l>ecomes  quite  clear, 
wheu  the  sand  is  removed  and  another  lot  treated.  Another 
form  is  Walker's  patent  sand-washing  npparatns.  The 
washer  is  hopper  or  funnel  shaped,  and  is  hung  on  trunnions; 
water  is  admitted  by  a  rubber  pipe  connected  with  the 
main  at  the  lower  eml,  and  during  the  washing  escapes  by 
a  spout.  Tho  rubber  permits  the  tipping  of  the  vessel 
without  any  disconnection  with  the  main,  the  conteni-i 
being  received  into  a  wheclbarr.)\v  or  truck.  Probably  oun 
of  the  least  expensive,  although  very  efficient,  forms  of 
apparatus  is  .Vrnold's  patent  sand-washer.  The  apparatus 
is  of  very  simple  construction,  the  s.aml  being  place  1  in  h 
hopper  and  forcctl  by  jets  of  water  throi;."'i  "illy- 
arranged  perfonilions  and  grids  in  a  tr<' .  '1  a 
manner  that  the  particles  of  sand  are  sepa:  be- 
come thoroughly  ngilatcil  with  tho  w«ler.  'J'he  sand  in 
delivered  in  a  clean  condition  into  tho  box  at  tho  foot  of 
the  washer,  the  dirt  and  other  foreign  matter  being  cariied 
nw.ay  with  the  w.i8her.  It  is  chiimrd  that  with  thijs  appa- 
ratus sand  can  be  waslo'd  for  2d.  per  cube  yard  for  labour. 
Tho  cost  of  this  washer  in  galvanised  iron,  with  2in.  gun- 
metal  cock,  strong  receiving  bos,  Ac.  co:'  •  '  ■  l'I5. 
The  patentee  is  Mr.  .lohn  Arnold,  sewage  "  ..or. 
Nuneaton,  who  has  recently  brought  out  the  1;  ,  .;ter 
a  lougaod  practical  experience  in  sand-washing  at  the  Nun- 
eaton s?nage  works. 
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Municipal  Work  m  Progress  and  Projected. 


It  will  be  seen  below  that  the  London  County  Council  have 
decided  to  grant  important  loans  to  two  of  the  metropolitan 
local  authorities,  and  that  the  Metropolitan  Asylnnis  Board 
are  pushing  forward  arrangements  for  the  erection  of  their 
new  offices.  Information  will  be  found  as  to  important  pro- 
vincial undertakings  in  Ashton-under-Lyme,  Birmingham, 
Brighton,  Chesterfield,  Croydon,  Harrogate,  Leeds,  Liverpool, 
Lowestoft  and  Warrington. 

METROPOLITAN    AUTHORITIES. 
LONDON   COUNTY  COUNCIL. 

The  dispute  between  the  Tlmmes  Conservancy  Board  and 
Mr.  Idris,  one  of  the  council's  representatives  on  the  former 
body,  attracted  a  good  deal  of  attention  on  Tuesday,  and  the 
council  adopted  three  recommendations.  Jlr.  Idris  had 
accused  the  conservancy  of  beinf]^  "  controlled  by  people  in- 
terested in  land  in  the  Thames  Valley,  who  feel  that  it  is 
unjust  that  they  should  be  compelled  at  their  own  cost  to 
purify  the  effluents  in  order  that  they  may  provide  drinking 
water  for  London,"  and  had  also  stated  that  the  refuse  of 
London  was  constantly  being  taken  up  and  down  the  river  in 
the  most  leaky  and  rotten  barges  to  bo  obtained.  These 
statements  were  denied  by  the  conservancy,  and  on  Tuesday 
decided  (1)  that  a  copy  of  a  letter  from  Mr.  Idris  justifying 
his  statements  should  be  forwarded  to  the  board,  with  an  ex- 
pression that  the  latter  had  declined  to  furnish  certain  docu- 
ments asked  for  ;  (2)  that  the  council  do  express  its  unabated 
confldence  in  Mr.  Idris  as  one  of  its  representatives  on  the 
Thames  Conservancy  Board  ;  and  (3)  that  it  is  desirable  that 
publicity  should  be  given  to  the  proceedings  of  a  board  en- 
trusted with  a  matter  of  such  vital  public  interest  as  the 
purification  of  the  river  Thames.  The  River  Committee  are 
going  to  consider  the  jirobability  of  restoring  salmon  to  the 
Thames. 

Loans  to  Local  Anthorities. — On  the  recommendation  of  the 
Finance  Committee,  the  council  decided  to  lend  the  Poplar 
District  Board  of  Works  £11,020  for  the  erection  of  a  refuse 
destructor  and  other  works  at  tlio  Western-street  depot,  and 
the  Wandsworth  District  Board  of  Works  £10,000  for  the 
purchase  of  a  site  and  erection  of  a  refuse  destructor  at 
Tooting. 

The  Worhs  Department. — The  Housing  of  the  Working 
Classes  Committee  recommended  that  the  erection  of  cer- 
tain buildings  for  housing  the  working  classes  on  the  Mill- 
bank  estate  site  should  be  entrusted  to  the  Works  Depart- 
ment, at  an  estimated  cost  of  £14',018.  Some  discussion 
followed,  but  eventually  the  committee's  rscoramendation 
was  adopted. 

Leicester-square  Lnprovcment. — The  Improvements  Com- 
mittee recommended  the  council  to  contribute  £1,000,  one- 
fourth  of  the  nett  cost  of  the  widening  of  the  footway  and 
carriageway  east  and  -west  of  Leicester-place,  Leicester- 
square.     This  was  agreed  to. 

Churchyard  Bottom  Wood. — The  Parks  and  Open  Spaces 
Committee  recommended  "  That  the  council  do  approve  the 
estimate  submitted  by  the  Finance  ^Committee,  provided 
that  the  expenditure  is  within  the  borx'owing  powers  of  the 
council  for  the  time  being,  and  do  authorise  the  payment  of 
a  contribution  of  £2,500  towards  the  acquisition  of  about  .52 
acres  of  land  at  Ilighgate,  known  as  (Jhurchy.ard  Bottom 
Wood,  the  land  to  be  maintained  for  public  recreation  by  the 
Hornsey  District  Council."  By  a  large  majority  it  was  de- 
cided to  refer  the  matter  back  to  the  committee,  with  in- 
structions to  consider  whether  the  proposed  contribution 
should  not  be  increased. 

The  Telephone  Service. — Tho  IHgliways  Committee  rooom- 
mended  that,  with  a  ?iew  of  obtaining  an  investigation  with 
regard  to  tlio  telephone  service  in  London  similar  to  tho 
enquiry  recently  held  as  regards  that  service  in  (ilasgow,  tlio 
council  should  make  application,  under  the  Telegraph  Act, 
1892,  to  the  Postmaster-General  for  a  license  empowering 
tho  council  to  provide  an  indopondent  municipal  telephone 
service  for  London. 

Tenders. — The  Main  Drainage  Committee  reported  that  they 
had  received  the  following  tenders  for  tho  docking  and  repair 
of  tho  the  s.s.  Belvedere,  :md  they  recommended  that  the 
lowest  tender  should  bo  accepted:  Mills  &  Knight,  £'30o ; 
Robinson  &'  Dodd,  £658;  London  Graving  Dock  Companv, 
£677;  Fletcher,  Son  &  Fearnall,  £70t ;  Brown's  Dry  Dock 
and  Engineering  Company,  ,£7lil  ;  Deptfoid  Dry  Docks  Com- 
pany, £757;  and  Thames  Ironworks  Company,  £970.  The 
recommendation  of  the  committee  wag  adopted.  The  Pnblic 
Control  Committee  also  recommended  the  acceptance  of  the 
tender  of  T.  Glover  &  Co.,  at  ,£055,  for  the  supply  of  fittings 
and  appliances  for  the  installation  of  gasholilers  at  the  gas- 
meter  testing  office,  Rosebery-avenue,  tho  tender  being  tho 
only  one  rccelverl. 

METROPOLITAN  ASYLUMS  BOARD. 

At  the  ordinary  meeting  of  the  board,  held  on  IS.alnrday,  a 
report  of  the  Children's  Committee,  recommending  tho  pur- 
chase of  a  site,  comprising  49  acre.a,  at  Swanlcy,  for  the  erec- 
tion thereon  of  aschool  for  children  sull'ei'ingrj-(im  (>pl  hnliTiia, 
at  a  cost  of  £,5,050,  was  brought  up.  The  land,  it  was  stated, 
had  been  valued  by  a  competent  surveyor,  who  had  endorsed 


the  opinion  of  a  sub-committee  that  it  was  the  best  of  the 
sites  that  had  been  offered  in  response  to  the  advertisement 
issued.  The  report  was  adopted. — The  Works  Committee 
presented  plans  of  the  chief  office  buildings  to  be  erected  on 
the  Embankment  site  :ind  the  architect's  descriptive  report. 
The  architect's  rough  estimato  of  the  cost  of  the  chief  office 
buildings,  including  foundations  and  detached  ventilating 
tower  for  the  railway  tunnel  opposite,  was  £49,543.  The 
committee  recommended  that  the  plans  which  have  been  pre- 
pared by  Mr.  E.  T.  Hall,  architect,  be  approved  and  adopted 
and  forwarded  to  the  Local  Government  Board  for  their 
formal  sanction  under  seal.  The  recommendation  was  agreed 
to,  and  it  was  nesolved  to  make  an  application  to  the  Local 
Government  Board  for  a  provisional  order  authorising  the 
expenditure  of  £40,000.  In  accordance  with  another  recom- 
mendation of  the  last-named  committee,  the  board  decided 
to  accept  the  tender  of  Messrs.  Kirk  &  Randall,  of  Woolwich, 
at  £20,387,  for  the  erection  of  a  nurses'  home  and  an  isolation 
pavilion  at  the  Northern  Hospital.  The  following  other 
tenders  were  also  received  for  the  work  i  C.  J.  Newhy  & 
Brothers,  Southgate,  £31,760  ;  J.  &  M.  Patrick,  Wandsw-orth, 
£24,569 ;  J.  Chessum  &  Sous,  Haggerston,  £21,900  ;  G.  God- 
son &  Sons,  Kilburn-lauB,  £21,731;  W.  Downe",  Walworth, 
£21,398;  and  II.  Wall  &  Co.,  Kentish  Town,  £20,674.  The 
revised  estimate  of  the  architects,  Messrs.  Pennington  &  Son, 
was  £21,2.50. — It  was  also  resolved  by  the  board  to  adopt  a 
recommendation  of  the  committee  that  the  tender  of  Messrs. 
Brown  &  Sons,  of  Tottenham,  at  £554,  be  accepted  for  tho 
execution  of  the  works  necessary  to  prevent  tho  leakage  of 
mineral  water  into  a  well  connected  with  the  Park  Hospital 
supply. 

COURT  OF  COMMON  COUNCIL. 

A  meeting  of  the  Court  of  Common  Council  was  held  on 
Thursday,  at  the  Guildhall,  under  the  presidency  of  the  lord 
inayor.  The  report  of  the  special  committee  on  the  amalga- 
mation of  the  Commission  of  Sewers  with  the  corporation, 
particulars  of  which  are  given  in  another  column,  was  adopted 
after  considerable  discussion.  Mr.  Smallman,  in  answer  to 
a  question  by  Mr.  Brookman,  stated  that  the  Finance  and 
Improvements  Cominittee  of  the  Commission  of  Sewers  had 
had  an  interview  with  the  Improvements  Committee  of  tho 
London  County  Council  on  the  subject  of  the  late  fire,  and 
every  effort  was  bein<?  made  by  the  committee  to  seeui'o  some 
street  improvement  on  the  area  affected  by  tho  fire.  This 
was  all  tho  business  relating  to  municipal  matters. 

VESTRIES  AND   DISTRICT  BOARDS. 

Battersea. — At  a  recent  meeting  of  the  vestry  a  communi- 
cation was  read  from  the  secretary  of  the  Battersea  Trades 
and  Labour  Council  asking  the  vestry  to  seciire  the  erection 
of  municipal  dwellings  in  the  parish.  Tho  letter  was  referred 
to  the  Works  Committee. 

Camberwell. — At  a  meeting  of  the  vestry,  last  week,  Mr. 
St.  Cedd,  chairman  of  the  Burials  Committee,  moved  reso- 
lutions,  which  were  unanimously  adopted,  approving  of  the 
London  County  Council's  proposed  application  to  Parliament 
for  powers  to  be  conferred  upon  local  authorities  to  erect 
crematoria  as  an  alternative  means  of  disposing  of  the  dead, 
and  providing  that,  in  the  event  of  such  powers  being  granted, 
a  crematorium  should  be  erected  for  Camberwell.  Mr.  St. 
Cedd  pointed  out  that  the  unexhausted  capacity  of  the  jiarish 
cemetery  reached  to  some  100,000  interments  only,  while 
the  population  of  the  parish  already  exceeded  254,000. 

Hammersmith.— With  regard  to  the  widening  of  Fnlham 
Palace-road  on  the  east  side,  the  Works  Cotnmittee  reported 
at  the  last  meeting  of  the  vestry  that  they  had  concluded 
their  negotiations  with  the  owners,  and  they  recommended 
the  vestry  to  agree  to  tho  purchase  of  the  property  at  £2,653. 
Tho  report  was  adojited.  The  Finance  Committee  reported 
that  they  had  given  instructions  for  application  to  be  made 
to  the  London  County  Council  for  sanction  to  and  advance  of 
a  loan  of  £12,027  8s.  5d.,  required  to  defray  the  expenses  in- 
ctirred,  or  to  be  incurred,  in  relation  to  improvements  in 
Brook  Green-road,  the  building  of  a  mortuary  and  coroner's 
court,  extra  work  at  tho  town  hall  bo^-ondcontract  (£500), 
and  furnishing  of  tho  town  hall  and  oihces. 

Holborn. — .\.t  last  week's  meeting  of  tho  district  board  of 
works  it  was  decided  to  repavc  Farringdon-road  with  asphalte. 
Tho  surveyor  estim.atcd  the  cost  of  the  work  at  £3,879  LSs. 

St.  George's  East.— At  a  meeting  of  the  vestry  on  Thurs- 
d,aj'  a  letter  was  read  from  the  London  County  Council  re- 
specting the  application  of  the  vestry  for  the  reconstruction 
of  the  Old  (Jravel-lane  bridge.  The  cost  of  the  reeonstrneticn 
wonld  be  .£14,000,  .and  the  council  inquired  whether  tho  vestry 
would  be  prejiared  to  ni.ake  any  contribution.  Tho  letter  was 
rcifcrred  lot  lie  finance  Committee  for  consideration. 

St.  Ceorge-the-Martj/r.— -V  new  reception  house,  erected 
by  the  vestry,  was  opened  for  public  inspection  on  Thursday 
afternoon.  Tho  building  is  capable  of  accommodating  four 
faniiliea  while  their  houses  are  being  disinfected  after  a  case 
of  infectious  disease.  It  is  situated  in  King  Janu^s-street, 
and  its  erpetion  has  cost  £2,000.  Tho  rooms  are  furnished 
in  a  comfortable  manner— more  comfortable  than  the  homes 
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of  their  futnro  occnpants.  No  rent  will  be  charged,  and  all 
the  necessary  honsehold  ntensils  are  provided,  in  addition  to 
coals  and  gas.  Nearly  2()0  of  the  inhabitants  of  this  poor 
locality  inspected  the  house,  and  the  vestry  were  heartily  con. 
pratnlated  on  having  mado  snch  a  neoessarv  ijrovision  against 
the  spread  of  disease. 

PROVINCIAL   AND   GREATER   LONDON 

AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

AshtOn-under-Lyme. — Simciiim  lias  Lcjcn  obtained  from 
the  liocal  Government  Board  to  a  loan  of  f  34,200  for  the 
carrying  out  of  an  eltctric  lighting  scheme. 

Blrming^ham, — \  Local  Government  IJoard  infiniry  was 
reconlly  lield  into  an  application  of  the  city  council  for  sanc- 
tion to  borrow  a  total  sum  of  £63,105  for  the  carrying  out  of 
various  improvements.  Mr.  John  Price,  the  city  surveyor, 
attended  and  explained  the  different  schemes. 

Bradford. — The  council  have  decided,  on  the  recommenda- 
tion of  the  Sanitary  Committee,  to  proceed  with  the  con- 
struction of  an  undorgronnd  convenience  at  the  west  end  of 
the  town  hall,  at  a  cost  of  £1,600. — From  recent  minutes  of 
the  Finance  and  General  I'urpoBcs  Committee  it  appeared 
that  the  town  clerk  had  been  instrnctod  to  communicate  with 
tho  governors  of  the  technical  college  and  request  them  to 
furnish  a  scheme  clearly  delining  tho  mode  in  which  the 
college  conld  be  transferred  to  tho  city  council  without  inter- 
ruption to  tho  work  of  the  institution.  The  minutes  were 
adoptod.^Thc  tender  of  Messrs.  V.  Demorbe  &  Co.  has  been 
accepted,  at  £611,  for  the  supplying  and  laying  of  770  yards 
of  tramways,  together  with  two  sets  of  points  and  crossings. 
— The  council  have  also  decided  to  enter  into  an  agreement 
with  tho  Eccleshill  Urban  District  Council  for  tho  purpose 
of  carrying  into  effect  an  offer  of  the  latter  to  lay  dow^l  and 
maintain  tramways  from  Eccleshill,  to  join  the  proposed  Bol- 
ton-roa<l  tramway  of  the  corporation. 

Brighton. — A  communication  was  read  from  the  Local 
Government  Board,  at  a  meeting  of  the  town  council  on 
Thursday,  forwarding  their  sanction  to  the  borrowing  of 
£12,000  for  sea  defence  works. 

Carmarthen. — Dr.  Dnpre  presented  a  report  at  tho  last 
meeting  of  the  town  council  upon  the  best  means  of  prevent- 
ing the  Rock  and  Fountain  water  having  a  deleterious  action 
on  lead.  Dr.  Dnpre  recommended  tho  constrnction  of  two 
tanks,  each  large  enough  to  hold  at  least  four  hours'  water 
supply,  which  should  be  filled  with  broken  limestones.  The 
tanks  should  be  altcrnatoly  liUed  .ind  emptied  at  intervals  of 
four  hours,  one  filling  whilst  the  other  was  emptying. 

Chester. — The  town  council  last  week  resolved  to  apply  to 
the  Local  Government  Board  for  permission  to  borrow  sums 
amounting  to  £2,44G  for  electrically  wiring  and  fitting  tho 
town  hall,  public  market  and  froe  library. 

Chesterfield. — A  public  inquiry  was  recently  held,  on  be- 
half of  the  Local  Government  Board,  respecting  an  applica- 
tion of  the  Gas  andlVater  Board  for  power  to  borrow  £15,000 
for  gasworks  purposes.  There  was  no  opposition  to  the  appli- 
cation. 

Croydon. — .At  a  meeting  of  the  town  council,  on  Monday,  it 
was  decided,  on  the  recommendation  of  the  Sanitary  Com- 
mittee, to  enlarge  the  borough  isolation  hospital,  at  a  cost  of 
£12,000. 

Coventry. — It  is  proposed  that  Mr.  Ilawkcslcy,  the  con- 
sulting engineer  of  the  Waterworks  Committee,  shall  bo  in- 
structed to  report  upon  the  scheme  for  sinking  wells  .at  Keres- 
ley  and  Corley — for  the  supply  of  Foleshill,  Stoke  and  other 
parishes — so  far  as  it  affects  tho  water  supply  of  tho  city. 

Derby. — A  correspondent  has  informed  us  that  in  our  last 
issue  we  erroneously  stated  that  Messrs.  Bramwell  &  Harris 
had  been  appointed  engineers  for  carrying  out  the  sewage 
scheme  for  this  town.  It  appears  that  at  a  recent  meeting 
of  the  town  council  the  scheme  proposed  by  Messrs.  Bram- 
well  &  Harris  was  rejected,  and  at  tho  same  time  the  Special 
Drainage  Committee  wore  instructed  to  take  nofurtheraction 
with  reference  to  the  sowaga  scheme  pending  tho  appoint- 
nient  of  a  borough  engineer. 

Dorchester. — The  Local  Government  Board  have  signified 
their  approval  of  the  proposed  loan  of  £2,000  for  the  further 
widening  of  South-street  and  Trinity-street,  and  also  for  the 
execution  of  other  street  improvements,  in  connection  with 
which  an  inquiry  was  held  in  September  last  by  Col.  J.  T. 
Marsh,  r.e. — The  council  have  approved  the  design  prepared 
by  the  borough  engineer  and  surveyor  for  the  proposed  bund- 
stand  in  the  borough  gardens;  this  is  expected  to  cost  about 
£200,  and  is  the  gift  of  Colonel  \V.  E.  IJrymer,  M.r.  Instruc- 
tions have  been  given  tho  surveyor  to  obtain  tenders  for  the 
work,  and  at  the  same  time  to  provide  a  etoro  under  the  floor 
of  tho  structure ;  he  was  further  instructed  to  submit  plans 
and  estimates  for  two  underground  conveniences  and  for  tho 
carrying  out  of  alterations  at  tho  borough  gardens  and  tho 
cattle  market. 

Dover.  — It  was  recently  announced  that  a  profit  of  £2,334 
had  been  made  on  the  year's  working  at  the  municipal  water- 
works. 


Harrograte. — The  Local  Government  Board  have  sanctioned 
the  corporation's  applieition  for  leave  to  borrow  £15,750  for 
electric  li'.'ht  extensions. 

HastingrS. — It  was  almost  unanimously  decided,  at  a 
recent  meeting,  to  adopt  a  report  of  tho  Water  Committee  re- 
commending the  execution  of  varions  extensions  and  renewals 
in  connection  with  tho  wator  supply,  at  a  total  estimated  cost 
of  £1,561.  An  application  will  therefore  shortly  bo  made  to 
the  Local  Government  Board  for  sanction  to  borrow  tuia 
amount. 

Hereford. — At  a  special  meeting  of  the  town  conncil,  last 
week,  the  General  Purposes  Committee  reported  that  they 
had  received  a  special  report  from  Mr.  T.  Miller,  of  Liver. 
pool,  upon  the  scheme  for  providing  electric  light  io  tho  city, 
and  they  recommended  the  coimcil  to  adopt  the  estimate 
furnished  by  Mr.  Miller,  amounting  to  £21, 1'Jli,  the  estimate 
to  be  deposited  with  the  application  for  the  provisional  order. 
Mr.  Miller  w.as  strongly  in  favour  of  the  gasworks  site.  In 
the  first  instance  ho  recommended  tho  council  to  expend 
£7,200  on  generating  plant  and  machinery. 

Huddersfield. — The  town  council  decided,  at  a  meeting 
last  week,  to  give  three  months'  notice  to  the  National  Tele, 
phono  Company  requiring  them  to  entirely  remove  telephone 
poles,  wires,  Ac,  erected  by  them  at  Longwood,  under  an 
agreement  dated  April  1,  l^tC  The  town  clerk  stated  that 
it  was  necessary  to  take  this  course  if  tho  council  agreed  upon 
the  municipalisation  of  the  telephones  in  the  borough,  as  now 
proposed  ;  and  as  to  the  contract  regarding  the  appliances  at 
Longwood,  that  agreement  was  the  only  ono  in  existence. 

Hull. — Formal  sanction  has  been  given  by  tho  Local 
Government  Board  to  the  purchase  of  the  works  of  the 
Kingston-upon-Hnll  Gas  Company  by  tho  cor|)or;ition  for 
£92,i)00.  'rhe  company  is  the  oldest  of  the  three  companies 
supplying  Hull.  Tho  works  are  situated  in  the  centre  of  the 
town,  and  the  site  is  required  for  street  improvements.  Tho 
corporation  have  arranged  for  asopply  of  gns  from  the  Sutton, 
Southcoates  and  Drypool  Gas  Company,  at  la.  6d.  per  l,tX)() 
cubic  feet.  This  will  bo  sold  to  consumers  at  2s.  4d.,  which 
is  8d.  under  tho  price  charged  by  the  Kingston  Company. 
Tho  lOd.  per  1,000  cubic  feet  profit  thus  made  will  enable  the 
corporation  to  pay  off  the  cost  of  the  pnrchaso  in  a  series  of 
years,  besides  helping  tho  rates. 

Ipswich. — Local  Government  Boanl  sanction  has  been  re- 
ceived by  the  council  to  a  loan  of  £4,600  for  the  extension  of 
tho  sewerage  system  in  a  number  of  thoroughfares. — At  a 
recent  meeting  the  conncil  adopted  the  report  of  the  Pnblio 
Health  Committee  recommending  the  provision  of  an  im- 
proved hot-water  apparatus  and  disinfecting  chamber  at  tho 
infectious  diseases  ho.spital,  at  a  cost,  inclnding  the  necessarv 
alterations,  of  £200. 

Leamingrton. — Sanction  has  been  received  from  the  Local 
Government  Board  to  a  loan  of  £850  for -the  construction  of 
the  Mill  bridge. — A  sub-committee  have  recommended  tho 
purchase,  for  the  purposes  of  a  free  library  and  technical 
school,  of  certain  ground,  known  as  Pcrkin's  Gardens,  at  a 
total  cost  of  £3,515. 

Leeds. — A  Local  Government  Board  inquiry  has  been  held 
into  an  application  of  tho  council  for  sanction  to  borrow 
£15,000  for  the  purpose  of  erecting  baths.  The  site  bos  an 
area  of  3,S00  yards,  and  will  cost  over  £14,000. 

Liverpool. — At  a  recent  special  meeting  of  the  town  conncil 
it  was  decided,  by  seventy-one  votes  to  eight,  to  direct  tho 
promotion  of  a  Bill  in  the  coming  session  of  Parliament  to 
execute  certain  street  improvements,  to  acquire  open  sjiaces, 
to  purchase  the  George's  Dock  site,  to  make  certain  now  by- 
laws, to  authorise  tho  borrowing  of  £200,000  for  the  extension 
of  tho  elcGtric  lighting  undertaking,  and  for  other  purposes, 
all  of  which  had  been  discussed  at  various  times  and  reeoive<l 
tho  sanction  of  the  council. 

Lowestoft. — Upon  the  recommendation  of  tho  Sanitary 
C'onimitteo  the  conncil  have  decided  to  make  an  application 
to  tho  Local  Government  Boai-d  for  sanction  to  a  loan  of 
£10,000  for  the  conversion  of  all  the  existing  privies  in  tlio 
borough  into  water-closets. 

Middlesbrough. — Alderman  Hugh  Bell,  at  a  recent  town 
council  meeting,  moved  a  resolution  to  the  effect  that  it  was 
expedient  to  secure  Parliamentary  jiowers  to  borrow  money 
for  the  extension  of  the  g:iswork.«.  Ho  ix>grcttcd  that  by  an 
adverse  vote  being  unexpectedly  carried  at  a  recent  town's 
meeting  the  town  was  going  to  be  put  to  the  cost  of  a  poll. 
He  should,  however,  advise,  whether  tho  poll  was  against  them 
or  not,  that  they  proceed  with  the  Bill,  as  it  was  absolutely 
essential  that  extensions  to  tho  gasworks  be  made.  In  onler 
to  carrv  out  the  extensions  and  alieralions  they  would  reqnin> 
a  capital  of  £150,000.     The  motion  W!is  nnnnimonsly  adopted. 

Norwich.— .V  meeting  of  the  town  conncil  was  held  List 
week,  when  it  was  dcciiled  to  adopt  tho  resolution  of  a  com- 
mittee recommending  tho  construeiion  of  convenience*  in 
Chapel  Field  Gardens,  at  a  cost  of  about  £200. — A  report  of 
the  Streets  Improvement  Committee  in  favour  of  confirming 
a  provisional  agreement  entered  into  with  MeR.sr».  Slewanl  A 
Patteson,  Limited,  to  surrender  for  £1,<»>0.  for  tho  extension 
and  improvement  of  tho  provision  market,  the  promises  known 
as  the  Two-Neoked  Swan  pnblic-honso  was  also  adopted. 
Tho  purchase  of  n  wnrehouBO  and  other  premises  in  Pudding. 


726 


THE    SURVEYOR  AND   MUNICIPAL 


[December  2-i,  1897. 


lane  for  the  same  purpose  was  included  in  the  report. — Local 
Government  Board  sanction  is  shortly  to  be  asked  to  a  loan 
of  £500,  in  addition  to  the  £6,000  already  sanctioned,  for  the 
execution  of  work  in  connection  with  the  extension  of  the 
city  asylum. — In  accordance  with  the  recommendation  of  a 
committee,  application  will  also  be  made  to  the  Local  Govern- 
ment Board  for  sanction  to  borrow  £12,500,  the  estimated 
cost  of  the  proposed  sewerage  extensions  and  drainage  works. 

Plymouth, — The  council,  at  a  recent  meeting,  had  before 
them  a  resolution  of  the  Special  Works  Committee  recom- 
mending the  widening  of  a  portion  of  Citadel-road,  at  a  cost 
of  £.350.  It  was  explained  that  some  2,000  yards  of  ground 
would  be  acquired  for  the  purpose,  it  being  suggested  that  the 
road  should  be  widened  to  45  ft. — In  moving  the  confirmation 
of  the  minutes  of  the  Sanitary  Committee  a  member  sug- 
gested the  provision  of  a  cremating  chamber  for  the  disposal 
of  dead  horses. 

POOIBi — It  is  stated  that  the  council  have  decided  to  take 
the  sewage  scheme  out  of  the  hands  of  the  contractor  and  to 
complete  the  works  themselves. 

Scarborough. — The  town  council  have  decided  to  erect  an 
eight-cell  Horsfall  refuse  destructor. 

Southampton, — An  inquiry  has  been  held  by  the  Local 
Government  Board  with  respect  to  an  application  of  the 
council  to  borrow  £1-I,5U0  for  the  erection  of  a  municipal 
lodging-house. 

Torquay. — On  the  I6th  inst.  the  council  had  under  con- 
sideration the  recommendation  of  a  committee  tliat  the  water- 
sheds of  two  reservoirs  and  a  certain  stream  be  purchased. 
The  committee's  scheme  also  provides  for  the  protection  of 
the  water  supply  by  the  acquirement  of  a  belt  of  land  about 
200  ft.  in  width  all  round  the  reservoirs. 

Totnes. — Mr.  F.  J.  TuUoch,  an  inspector  of  the  Local 
Government  Board,  held  an  inquiry  last  week  into  the  appli- 
cation of  the  corporation  for  sanction  to  borrow  £8,700  for 
sewerage  and  sewage  disposal  works. 

Wakefield, — At  the  last  monthly  meeting  of  the  council 
reference  was  made  to  a  recent  statement  of  the  vicar  of 
Wakefield,  to  the  effect  that  they  were  proud  of  the  slums  of 
the  city.  A  member,  in  denying  the  assertion,  said  that 
month  after  month  they  passed  resolutions  ordering  such 
places  to  be  put  into  a  sanitary  condition.  The  council  were 
proud  to  find  that  people  in  a  liigli  position  in  the  city  were 
at  last  awakening  to  tlie  importance  of  better  sanitation,  and 
they  were  pleased  to  see  an  increased  interest  in  such  matters, 
and  if  they  found  they  had  the  public  behind  them  they  would 
take  more  active  steps  to  I'emove  such  places. 

Warrington. — It  has  been  decided  to  apply  to  the  Local 
Government  Board  for  their  sanction  to  a  loan  of  £31,993  for 
the  carrying  out  of  certain  street  improvements. 

West  Ham, — The  following  tenders  for  the  making-np  of 
roads  have  been  received  by  the  council : — Mr.  J.  Johnson, 
£1,336;  Mr.  Griffiths,  £1,305;  and  Mr.  Adams,  £1,301. 

Yarmouth. — The  surveyor  was  recently  instructed  to  pre- 
pare a  report  in  regard  to  the  lighting  of  the  fish  wharf,  of 
which  complaints  have  been  made, — A  sub-committee  M-as 
appointed  to  consider  the  best  method  of  providing  an  ade- 
quate water  supply  at  Runham  Vauxhall. — It  was  decided  to 
instruct  a  committee  to  advise  as  to  the  best  means  of  pre- 
venting the  recurrence  of  the  damage  which  was  caused  by 
the  late  floods  and  high  tides. 

URBAN  DISTRICT  COUNCILS. 

Acton, — In  consequence  of  the  opinions  expressed  by  the 
ratepayers,  the  council  have  resolved  to  adopt  a  scheme  for 
the  electric  lighting  of  the  district  under  the  provisional  order 
already  obtained.  A  committee  of  the  whole  council  will 
shortly  submit  a  report  on  the  matter. 

Barry, — An  inspector  of  the  Local  Government  Board  re- 
cently held  an  inquiry  with  regard  to  the  district  council's 
apiilications  for  permission  to  borrow  £3,767  for  new  works 
of  water  supply  by  the  creation  of  a  junction  at  Dinas  Powis 
of  the  Cardiff  system  with  the  low-level  reservoir  system  at 
Bany,  £5,500  for  the  construction  of  a  road  round  Rnmilly 
Bark,  and  £660  for  works  of  private  street  improvement. 
Among  those  who  attended  the  inquiry  wore  Mr.  ,J.  C.  Pardee, 
surveyor  to  the  council;  Mr.  F.  M.  Harris,  engineer  and 
manager  of  the  gas  and  water  dopartmont;  and  Mr.  E.  W. 
AVaite,  water  engineer. 

Branksome,— On  Friday  last  Mr.  F.  II.  Tulloch  held  an 
inquiry,  on  behalf  of  the  Local  Government  Board,  into  an  ap- 
plication of  the  council  for  sanction  to  borrow  £2,0t)0  for  the 
purposes  of  road  improvement.  .4inong  those  present  was 
Mr.  S.  J.  Newman,  the  surveyor  to  the  council. 

Butileigh  Salterton.— Sanction  h.as  been  received  from 
the  Local  Government  Board  to  the  borrowing  of  £700  for 
the  execution  of  various  works  of  street  improvement,  &c. — 
A  girder  bridge,  lift,  in  width,  has  been  suggested  in  place 
of  the  present  structure  over  a  certain  stream  in  the  town. 

Enfield, — On  the  recommendation  of  the  General  Purposes 
Committee,  the  district  council  have  accepted  the  .amended 
tender  of  Messrs.  Chcssum,  amounting  to  £23,01-1  for  the 
building  of  the  isoliitiou  hospital  at  World's  End, 


liford. — At  the  last  meeting  of  the  district  council  a  letter 
was  read  from  Mr.  J.  C.  McGowan,  agent  for  Lord  Salisbury, 
stating  that  his  lordship  was  willing  to  sell  to  the  council 
2  acres  of  land  at  Ilford  for  the  erection  of  houses  for  the 
working  classes,  each  cottage  to  be  of  the  minimum  value  of 
£200.     The  letter  was  referred  to  a  committee. 

Matlock  Bath. — Contrary  to  what  has  been  reported,  this 
town  does  not  in  any  way  benefit  by  the  recent  generous  offer 
of  Sir  George  Newnes  to  hand  over  certain  tramways.  Sir 
George  Newncs  was  born  at  Matlock,  and  it  is  the  ratepayers 
of  that  town  who  are  the  fortunate  recipients  of  the  under- 
taking, which,  it  might  be  mentioned,  connects  Matlock  Bridge 
to  Matlock  Bank,  and  not  with  the  Bath  district,  as  has  been 
stated. 

Merthyr, — The  Local  Government  Board  have  sanctioned 
a  proposal  of  the  council  to  borrow  £413  for  sewerage  works. 
They  have,  however,  reserved  their  decision  in  regard  to 
another  application  for  a  loan  of  £1,134  for  the  erection  of  a 
depot  and  works  of  road  improvement. 

Rugeley. — -it  the  last  meeting  of  the  district  council  the 
members  were  asked  to  agTee  to  a  petition  to  the  Local 
Government  Board  applying  for  compulsory  powers  to  pur- 
chase land  for  the  currying  out  of  a  new  sewerage  scheme. 
The  chairman  said  that  the  scheme  was  estimated  by  Mr. 
Pritchard,  the  engineer,  to  cost  £11,888.  This,  he  thought, 
was  more  than  the  annual  rental  could  stand.  He  thought 
that  if  the  amount  could  be  reduced  to  about  £10,000  the 
expense  of  the  new  scheme  would  be  about  the  same  as  that 
of  the  existing  plan.  It  was  ultimately  decided  that  the 
chairman,  clerk  and  surveyor  should  consult  with  the  en- 
gineer and  endeavour  to  get  the  scheme  modified.  The  peti- 
tion was  then  agreed  to. 

Sedgley. — An  application  of  the  Electric  Corporation  to 
supply  the  district  with  electricity  w-as  referred  to  a  com- 
mittee at  the  last  meeting  of  the  district  council. 

Sittingbcurne. — The  council  contemplate  taking  up  a  loan 
of  £3,000  to  complete  the  paving  of  the  whole  of  the  town, 
and  to  build  a  house  in  the  recreation  ground  for  the  use  of 
the  caretaker. 

Steyning  East,— Mr.  G.  W.  Willcocks,  an  inspector  of  the 
Local  Government  Board,  resumed  the  inquiry  at  Portslade, 
on  Thursday,  into  the  question  of  the  joint  scheme  of  drainage 
as  between  the  parishes  of  Portslade  and  Southwick,  on  the  ap- 
plication of  the  Steyning  East  Rural  District  Council  to  borrow 
£19,000  for  Portslade,  being  £6,100  for  carrying  out  the  parish 
sewers  and  £13.000  for  the  portion  of  the  main  intercepting 
sewer  and  outfall,  such  amoimt  being  calculated  according  to  the 
rateable  value  of  the  district  di-ained ;  and  on  the  application 
of  the  Steying  West  Rural  District  Council  to  borrow  £9,100, 
being  £4,61)0  for  carrying  out  the  parish  sewers  of  Southwick 
and  £4,.50O  the  portion  the  parish  should  provide  as  their 
share  of  the  cost  of  the  main  intercepting  sewer  and  outfall, 
the  amount  of  the  cost  of  the  main  intercepting  sewer  and 
outfall  beicg  calculated  according  to  the  rateable  value  of  the 
district  drained. 

Tadcaster. — The  district  council  last  week  resolved  to 
admit  the  effluents  from  the  local  manufactories  into  the 
sewers,  providing  that  traders  take  means  to  purify  the 
effluents  to  the  satisfaction  of  the  local  authority.  It  was 
also  decided  to  apply  for  compulsoiy  powers  to  obtain  land 
for  the  Tadcaster  east  and  west  sewage  disposal  works. 

Thorns. — The  question  of  sewage  disposal  came  before  the 
district  council  at  their  meeting  last  week.  The  county  in- 
spector had  informed  the  clerk  that  the  arrangements  at 
Thorneand  Hatfield  were  nnsatisfactory,  and  h.ad  mentioned 
£1,000  as  the  likely  cost  of  a  proper  scheme.  A  committee, 
consisting  of  the  Thorneand  Hatfield  members,  was  appointed 
to  consider  the  matter. 

St,  Anne's. — Plans  of  a  water  scheme  prepared  by  Mr. 
Worth  was  recently  approved  by  the  council.  The  total  cost 
of  the  scheme  is  estimated  at  £4,862,  of  which  sum  nearly 
£3,000  is  allowed  for  mains. 

RURAL  DISTRICT  COUNCILS. 

Bakewell, — The  district  council  at  n  recent  specil  meeting 
unanimously  resolved  to  jn-omote  a  Bill  in  the  next  session 
of  Parliament  for  powers  to  purchase  the  local  gasworks. 

BasfOrd,— Local  Government  Board  sanction  has  been  re- 
ceived to  a  loan  of  £1,500  in  respect  to  the  Selston  M-ater 
supply  scheme. — A  letter  was  reported  to  have  been  received 
from  the  Nottingham  Corporation  giving  notice  of  their  in- 
tention to  extend  the  Stoke  sewage  farm,  and  asking  either 
for  the  assent,  dissent,  or  an  expression  of  neutrality,  in 
reference  to  the  proposal.  The  council  subsequently  adopted 
a  resolution  instructing  their  solicitor  to  take  steps  to  repre- 
sent them  at  the  inquiry,  and  to  oppose  the  scheme  if  neces- 
sary. 

Madeley, — Tho  council  have  resolved  to  make  an  applica- 
tion to  the  Local  Government  Board  for  sanction  to  a  loan  of 
£400,  required  for  the  purpose  of  testing  a  scheme  uf  Mr. 
Stooke,  c.F,.,  for  supplying  tho  district  with  water.  The 
scheme  is  estimated  to  cost  about  £8,750. 

Newport  Pagnell, — The  district  council  have  instructed 
Mr.   D.  Balfour,  of  Ncivcastle-ou-Tyue,  to  prepare  a  scheme 
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of  sewage  dUposal  for  Brailwell,  situated  in  the  council'a 
distrift. 

SCOTLAND    AND    IRELAND. 

Airdrie.— At  a  roccnl  meeting,'  of  tlio  town  council  it  was 
rcporlod  that  since  the  council  liad  decided  to  o|ifjoso  the 
scheme  of  the  British  Klcctric  Trncliou  Company,  who  were 
iijiplyiii^'  for  a  provisional  order  to  lay  a  li^jht  railway  IhrouRh 
Ainlrio  and  Coatbiidf»e,  the  engineer  of  tliat  company  had 
had  a  mcclinf,'  with  the  council  and  explained  their  proposals. 
The  other  company,  with  which  both  burghs  were  in  negotia- 
tion, could  not  now  apply  to  rarliament  for  powers  this 
session.  It  was  afjieod  to  continue  negotiations  with  the 
British  Klectric  Traction  Company,  with  a  view  to  ascertain- 
ing how  far  their  scheme  woidd  suit  the  burghs  before  linally 
deciding  to  oppose  their  application. 

Burntisland.— The  <juestion  of  water  su|»ply  was  brought 
np  at  a  recent  meeting  of  the  town  council,  together  with 
the  report  of  Messrs.  Leslie  &  Keid,  Kdinburgh,  who  have 
been  consulted  in  the  matter.  In  July  last  it  was  observed 
by  the  authorities  that  a  considerable  waste  of  water  was 
taking  place  in  the  town,  and  upon  investigation  the  waste 
was  ealculuted  to  be  somewhere  approaching  190,000  gallons 
j)er  day.  A  portion  of  this  waste  was  discovered  to  be  due 
to  defective  pipes  in  dwelling  houses  and  carelessness  on 
the  part  of  householders,  but  the  greater  proportion  of  the 
waste  was  not  accounted  foi-.  .\9  large  quantities  of  water 
are  now  required  in  connection  with  tho  new  dock  works, 
tho  town  conncil  deemed  it  necessary  to  look  for  some  new 
source  from  whence  an  ndtlitional  sujiply  of  water  might  be 
obtained.  There  were  four  ]ioints  from  which  a  supply 
could  bo  had,  and  samiiles  of  water  were  taken  from  these 
and  subnulted  for  analyses  through  Messrs.  Leslie  &  IJeid 
to  Jlr.  JIaedougald,  analyst  for  Fifeshiro.  Tho  report  on 
these  samples  pronounces  the  water  as  unsuitable  in  all 
cases  for  dietetic  or  industrial  purposes.  The  town  council 
have,  therefore,  meantime  resolved  to  employ  an  export  to 
get  at  tho  bottom  of  the  enormous  waste  which  has  bsen 
going  on  in  connection  with  tho  present  Dour  water  supply, 
which,  were  it  to  be  put  right,  is  considered  adequate  for 
the  present  wants  of  tho  community. 

Dublin. — A  Local  Government  Board  inquiry  was  recently 
held  imo  an  application  of  the  council  for  sanction  to 
borrow  a  sum  of  £20,000  for  the  renewal  of  the  cables 
used  for  the  electric  lighting  of  the  city.  Mr.  Cotton  was 
the  inspector.  Mr.  Macinery,  who  apjiearcd  for  the  corpora- 
tion, said  that  mains  had  been  laid  down  in  certain  streets 
within  two  years  as  originally  prescribed,  and  everything 
went  on  satisfactorily  until  last  year,  when  several  broak- 
do\vns  occurred.  It  was  at  once  concluded  that  these  occnr- 
rences  were  duo  to  tho  wearing  out  of  the  rubber  used  in 
insulating  the  cable.'!.  An  application  was  made  to  the  Local 
liovernment  Board  for  an  additional  loan,  but  their  answer 
was  that  they  could  not  sanction  a  fresh  loan  for  the  renewal 
or  replacing  of  works  cvecuted  under  former  loans  which 
were  still  current.  No  portion  of  the  loan  now  sought  would 
bo  expended  on  anything  but  ■n;hat  was  new  ;  and  taking 
into  account  the  loans  already  granted,  which  had  not  all  been 
taken  up,  and  also  the  proposed  loan,  there  would  still  bo 
borrowing  power  of  £31,00(1.  If  the  loan  were  not  granted 
there  would  be  an  immediate  loss  to  the  ratepayers,  for  the 
ivork  would  have  to  be  paid  for  out  of  the  rates. 

Dundee. — At  a  meeting  of  the  Gas  Committee,  held  last 
week,  the  question  of  the  proposed  extension  to  the  gasworks 
was  considered.  For  some  time  past  attention  has  been  re- 
peatedly called  to  the  inadequacy  of  storage  accommodation, 
and  various  su^rgestions  have  been  made,  one  of  them  being  the 
placing  of  two  lifts  on  the  largest  gasholder.  It  was  decided, 
however,  at  last  week's  meeting  to  purchase  a  new  gasholder 
capable  of  holding  not  less  than  3,000,000  cubic  feet.  It  was 
also  resolved  to  purchase  additional  ground  on  the  east  side 
of  the  gasworks,  at  a  cost  of  £9,300,  and  to  communicate 
with  towns,  in  which  earburetted  water-gas  is  in  use,  for 
information,  with  a  view  to  its  being  introduced  in  Dundee. 

Edinburgn. — It  was  agreed,  at  last  week's  meeting  of  the 
city  council  to  remit  to  :i  committee  to  consider  and  report 
on  the  subjects  of  the  cleanliness  and  amenity  of  the  fore- 
shore at  Portobcllo,  tho  removal  of  the  sand  from  tho  beach, 
the  regulation  of  trafTic  on  the  promenadeduring  the  summer 
months,  and  the  question  as  to  the  fornnition  of  a  harbour 
for  yachts  and  small  l)oats  at  Joi>pa  rocks,  .\nother  com- 
mittee will  also  shortly  be  instructed  to  inquire  and  report  as 
to  whether  tiiere  is  any  foundation  for  the  frequent  ccunplaints 
of  the  exceptional  noisiness  of  the  principal  streets  in  the 
city  as  compared  with  those  of  other  cities.  Also,  to  what, 
if  it  does  exist,  this  exceptional  noisiness  is  attributable,  and 
the  means  which  it  would  be  necessary  to  tako  to  obviate  or 
abate  it.  Attention  was  drawn  to  the  renewed  pollution  of 
tho  Water  of  Leith.  Soutc  few  nights  before  the  meeting,  it 
was  stated,  the  stream  was  in  a  worse  condition  than  it  had 
ever  been  seen  before,  and  it  was  suggested  that  a  letter 
should  bo  sent  to  tho  Water  of  Leith  Vuritication  Com- 
mission on  the  subject.  Lord  Provost  Thomson  expressed 
tho  hope  that  the  commission  would,  when  their  attention 
was  drawn  to  it,  take  active  steps  to  have  the  pollution  stopped. 

Glasgow.— It  was  stated  that,  owiug  to  tho  ngitalion  which , 


has  been  going  on  in  tho  city  during  the  past  few  weeks,  the 
Cleansing  Department  have  adopted  the  method  which  is 
employed  in  London  of  washing  down  the  main  roads  and 
footpaths  by  means  of  hose.  The  ex])crin)ent  was  thoroughly 
satisfactory,  and  tho  thoroughfares  concerned  included  Well, 
ington-street,  Uope-atrcet,  Bothwell-slreet,  Georgo-squaro, 
West  George-street,  St.  Vincent -place,  and  others. 

Stirling:.— At  a  recent  meeting  of  the  Police  Commission 
attention  was  drawn  to  the  state  of  the  old  bridge,  and  it 
was  moved  that  the  structure  should  be  examined  by  a  com- 
mittee, who  would  also  bo  empowered  to  make  all  necessary 
alterations  and  repairs. 

FOREIGN  AND  COLONIAL. 

Berlin.  — The  cuihtanilyginwiug  |ii.pi.;.iiiMii  uf  Berlin,  says 
The  Villi  ilnll  Gnzelle,  renders  necessary  the  frequent  erection 
of  new  buildings  fipr  municipal  jiurposes.  In  nildilion  to  a 
number  of  state,  church  and  private  hospllals,  Ueilin  Inia  up 
to  the  present  boasted  three  hospituU  administered  by  llio 
municipal  authorities.  These,  liowpver,  are  insufficient,  and 
tho  town  has  accordingly  decided  to  erect  a  fourth  hospital, 
exceeding  all  others  in  size,  in  the  northern  quarter  of  Berlin. 
It  is  to  cost  £G.">0,(KXJ.  Kach  of  the  1.200  beds,  with  which  it 
is  to  be  fitted,  will  involve  an  outlay  cf  £.55.  The  length  of 
the  hosiiitul  will  bo  ecpial  to  the  lon>!lli  of  t..j  Avenue  L'nter 
den  Linden,  and  it  has  been  estimated  that  it  will  cover  an 
area  tiftysix  times  as  largo  as  that  of  the  Berlin  rathaus. 

Gibraltar. — In  consequence  of  the  construction  of  now 
docks,  the  existing  sewer  will  be  cut  off  at  tho  New  Mole,  and 
a  new  sewage  tunnel  ironi  the  market  place  to  Europe  light- 
house, commenced  in  1806,  will  soon  be  completed,  under  tho 
supervision  of  the  resident  engineer,  Mr.  Itowland  Brother- 
hood, appointed  by  Major  Tulloch,  B.K.,  i.n.  .Ml  drains  and 
sewers  along  the  loute  will  be  connected  toil,  and  the  sewer- 
age of  those  on  the  lower  level  will  be  lifted  into  it  by  ejectors. 
Up  to  the  present,  13,000  ft.  of  tunnel  have  been  finished, 
leaving  another  3,000ft.  to  finish  the  v.ork.  The  tunnel  is 
high  enough  for  a  man  to  walk  through  upright,  and  when 
finished,  as  it  will  be  in  about  six  months'  time,  will  be  one 
of  the  finest  concrete  sewers  in  Ilurope. 

Hyderabad,  Sind. — The  municipality  have  applied  for 
sanction  to  a  loan  for  purchasing  new  engines,  laying  a  new 
main  to  the  cantonment  reservoir,  and  for  otherwise  improv. 
ing  and  extending  the  waterworks. 

New  York.— The  corporation  have  decided  to  acquire  ini- 
mediately  property  for  the  construction  of  eleven  docks  on 
the  north  river.  They  will  each  measure  800ft.  long  by 
200  ft.  wide. 


MUNICIPAL  WORK  IN  THE  CITY. 


A  CHAXGK  IN  CIVIC  GOVERNMENT. 
A  report,  which  has  an  important  bearing  upon  the  future 
administration  of  the  ci\"ic  government  in  the  City,  wtiB  prr- 
seiited  by  the  Special  Committeo  at  a  meeting  of  the  Court 
of  Common  Coimcil  on  Thursday.  The  report  sets  forth  the 
schomo  for  carrying  out  the  City  of  London  Sewers  Act, 
which  received  the  royal  assent  in  July  last,  and  which  em- 
powered the  corporation  to  take  over,  on  the  10th  January 
next,  the  duties  which  have  been  performed  since  Ih+S  by 
the  City  Commission  of  Sewers.  This  will  greatly  iiiereaae 
the  vast  amount  of  work  hitherto  ])erformed  by  the  cor- 
poration under  tho  varied  heads  of  markets,  police,  open 
spaces,  educatioti,  port  sanitation,  itc,  and  for  the  i>urpose 
of  effectively  carrying  out  the  work  of  the  commission  tho 
committee  recommended  that  four  additioual  committees 
should  be  appointed  by  the  court,  as  follows:  1,  an  Improve- 
ment Committee;  2,  a  Streets  Committee;  3,  a  Sanitary 
Committee  (each  to  consist  of  six  aldermen  anil  twenty-nino 
commoners,  chosen  from  tho  several  wards) ;  and,  4,  an  .Ac- 
counts Committee  (to  consist  of  fifteen  members,  nominated 
by  the  above-mentioned  three  committees  in  eqnnl  propor- 
tions). It  was  also  recommended  by  tho  committee  that  the 
lord  mayor  should  be  asked,  in  view  of  the  large  increase  of 
business,  to  arrange  for  the  holding  of  weekly  courts,  wi'.h 
priority  to  the  business  of  the  Public  Health  Deparlincnt 
(the  proposed  new  name  of  the  old  commissiou)  at  allernata 
sittings.  The  report  also  dealt  at  some  length  with  the  prin- 
cii)al  and  other  ollicers  of  the  expiring  commission.  Several 
alterations  were  proposed  in  connection  with  the  depurtmentu 
of  the  town  clerk,  comptroller  and  solicitor,  but  the  duties 
and  emoluments  of  the  engineer  to  the  commission,  Mr.  Ross, 
and  of  tho  medical  officer  of  health.  Dr.  Sedgwick  Snunderf. 
remained  unchanged.  The  result  of  these  recommendations, 
the  committeo  stated,  would  be  an  absolute  concentration  of 
the  work  of  the  corporation  in  itsdisiinctivo  and  special  cute- 
gories.  Thus,  tho  town  clerk  would  superintend  the  entire 
work  of  attending  and  recording  the  minutes  of  all  commit  lees  ; 
the  comptroller  would  have  the  entire  conveyancing  businets 
of  the  corporation,  with,  of  course,  such  other  duties  .is  were 
performed  by  that  olficcr;  and  the  solicitor  would  undcrtflke 
the  entire  common  law  business  and  criminal  work  of  tho 
corporation. 

As  we  state  in  another  column,  the  report  was  adopted 
after  an  unusually  long  discntgiou. 
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THE  CITY  AND  THE  WATER  SUPPLY. 

The  County  Pin-pases  Committee  of  the  London  Corpora- 
tion have  issued  an  iiiterestinfi  report  upon  the  question  of 
the  Loudon  water  supply  and  tlie  royal  eommission  which  has 
been  appointed  to  inquire  into  it.  Tlie  committee,  after 
pointing  out  that  the  citizens  and  ratepayers  of  the  City  living 
outside  the  City  have  interests  identical  with  the  rest  of  the 
water  consumers,  remark  that  under  the  special  conditions  of 
the  City  the  financial  bearings  of  the  question  assume  excep- 
tional importance.  It  is  obvious,  the  report  says,  that  as 
the  City  pays  one-eighth  of  the  rates  of  the  whole  metropolis, 
it  will  have  to  find  one-eighth  of  the  purchase  money  and  pay 
one-eighth  of  the  increase,  if  any,  in  the  water  charges.  It 
is  pointed  out  that  seven  years  ago  the  value  of  the  eight 
undertakings  was  stated  to  be  £33,440,000,  while  evidence 
had  been  given  to  the  effect  that  the  purchase  of  these  under- 
takings at  £30,000,000  would  have  the  effect  of  increasing 
the  present  water  rate  at  least  30  per  cent.  The  commiitce 
declares  that  the  water  companies  should  not  in  the  future 
be  conducted  merely  as  commercial  undertakings,  but  should 
be  carried  on  primarily  in  the  interests  of  the  consumers.  It 
did  not  necessarily  follow  that  because  the  purchase  of  all  the 
companies  would,  or  might,  involve  such  an  increase  of  charges 
as  had  been  indicated,  that  the  purchase  of  a  particular  under- 
taking by  a  particular  authority  might  not  be  advantageous. 
One  of  the  most  important  questions  the  royal  commission 
would  have  to  deal  with  would  be  the  future  operation  of  the 
chamberlain's  sinking  fund  clause  and  the  appropriation  of 
moneys  thereby  accumulated,  according  as  cither  purchase  or 
control  was  eventually  decided  upon.  From  the  notices  the 
chamberlain  had  already  received  it  appeared  that  the  com- 
panies had  already  raised,  or  were  raising,  £2,210,000,  subject 
to  the  operation  of  this  clause,  the  whole  amount  to  which  it 
would  eventually  a])ply  being  £0,320,030  of  debenture  stock. 
The  report  goes  on  to  state  that  it  was  probable  that  the 
London  County  Council  were  going  to  make  a  proposition  to 
the  royal  commission  on  the  subject,  the  nature  of  which  the 
committee  had  been  unable  to  ascertain.  On  all  these  points 
the  comuiitteo  will  collect  facts  and  figures,  which  will  bo  laid 
before  tho  commission. 


SCARBOROUGH  MARINE  DRIVE. 

TROGKESS  OF  THE  WORK. 
The  resident  engineer  of  the  Marine  Drive  works,  Mr.  J.  E. 
Everett,  has  stated,  in  a  report  to  a  committee,  that  since 
the  first  concrete  block  for  tlie  wall  was  made  on  the  6th 
of  May,  and  set  on  the  2-5th  June,  the  work  of  making  and 
setting  blocks  has  been  energetically  carried  on  with  very 
little  interruption  from  bad  weather.  Koughly  speaking, 
a  length  of  900  ft.  from  the  commencement  of  the  Royal 
Albert  Drive  is  finished  and  ready  for  coping,  Avith  the  ex- 
ception of  a  gap  of  about  100  ft.,  where  it  has  been  nece?sary 
to  pile  the  foundation.  Although  little  trouble  has  been 
caused  by  the  sea,  considerable  trouble  has  been  experienced 
in  excavating  for  the  foundations,  owing  to  the  depth  of  soft 
clay  overlying  the  shale  and  necessitating  very  careful 
timbering.  At  the  eastern  end  of  the  completed  portion  it 
has  also  been  necessary  to  carry  the  foundations  somewh.at 
deeper  than  was  originally  intended,  in  consequence  of  the 
shale  dipping  down.  The  lilocks  made  contain  altogether 
3,557  cubic  yards,  of  which  2,02  L  cubic  yards  have  been  set 
and  backed  up  with  2,500  cubic  yards  of  concrete  in  mass  ; 
122  piles  have  been  driven,  and  53  lineal  feet  of  concrete 
foundation  has  been  put  in  on  top  of  them.  Mr.  Everett 
adds  :  "  1  am  glad  to  be  able  to  report  that  the  contractors 
are  doing  the  work  in  a  very  satisfactory  manner.  They 
have  a  large  amount  of  plant  on  tho  work,  mostly  new,  and 
eeem  to  be  fully  alive  to  the  necessity  of  pushing  on  tho 
work  so  as  to  finish  it  within  the  contract  time." 


TRACTION  ENGINES, 

The  fourth  annual  meeting  of  the  National  Traction  En- 
gine Owners'  and  Users'  Association  was  held  recently,  at 
the  Agricultural  Hall.  The  annual  report,  as  re.ad  by  tho 
secretary,  Mr.  H.  R.  Summers,  stated  that  tho  financial  sup- 
port received  was  still  altogether  inadequate,  though  many 
new  members  had  been  enrolled.  The  committee  were  of 
opinion  that  the  association  had  proved  that  the  present  re- 
strictions on  road  locomotive  traffic  could  be  removed  by 
energetic  combination.  There  was  no  doubt  that  the  use  of 
heavy  steam  road  locomotion  was  increasing  and  attracting 
a  large  share  of  public  attention.  It  was  therefore  more 
than  ever  necessary  that  engine  owners  should  combine 
together  to  get  whatever  improvements  were  possible.  The 
committee  looked  forward  to  some  progress  jjeing  made  in 
the  attainment  of  tho  association's  demands  during  the  next 
session  of  Parliament,  if  the  owners  would  give  their  support. 
The  report  and  accounts  were  adopted.  On  tho  motion  of 
Mr.  H.  VVestlcy,  the  following  resolution  was  adopted  :  "That 
this  meeting  urges  her  Majesty's  Government  to  consider  tho 
important  question  of  agricultural  steam  road  locomotion,  and 
to  give  facitities  for  passing  into  law  a  Bill  to  provide  uniform 
regulations  and  legialative  freedom  for  traction  engines,"    ^^ 


SEWAGE  PURIFICATION  IN  SCOTLAND. 

NEW  WORKS  AT  LOANHEAD. 

Works  for  the  purification  of  the  sewage  of  Loanhead  were 
opened  on  Thursday  week  by  the  Provost.  Mr.  W.  Belfrage, 
of  Edinburgh,  who  gave  an  explanation  of  the  undertaking, 
stated  that  formerly  the  drainage  flowed  into  the  May  and 
Wading  burns  ;  but  objections  were  raised,  and  proceedings 
threatened  by  riparian  proprietors,  which  necessitated  the 
commissioners  taking  steps  to  remedy  the  matter  complained 
of.  They  consulted  his  firm,  who  advised  them  to  adopt  the 
"International"  system  of  purification  by  precipitation  and 
filtration,  which  has  been  carried  out.  Owing  to  the  situa- 
tion of  Loanhead,  it  was  necessary  to  have  two  different  out- 
lets, and  this  necessitated  two  sets  of  tanks,  &c.,  in  fact  two 
systems,  each  complete  in  itself.  New  pipe  sewers  have  been 
laid  throughout  the  whole  of  the  burgh  according  to  the  most 
approved  method,  the  old  sewers  being  retained  for  road  and 
surface  water,  which  is  not  taken  into  the  new  system,  but 
is  discharged  into  the  burns  as  formerly.  The  sewage  from 
the  southern  and  larger  section  of  the  burgh  is  conveyed  to 
the  precipitation  tanks,  &c.,  constructed  in  Haveral  Wood. 
Mr.  Belfrage  proceeded  to  describe  the  system  of  purification 
to  which  the  sewage  was  subjected.  The  eifluent  from  the 
precipitation  tanks  flows  in  an  open  channel  on  to  polarite 
filter-beds,  of  which  there  are  four  in  number,  and  passing 
through  the  filtering  material  is  discharged  into  the  stream 
purified.  Between  the  filter-beds  aud  the  stream  thei-o  is  a 
chamber,  provided  with  two  sets  of  valves,  by  means  of  which 
the  water  flows  from  the  filter-beds  at  a  higher  or  lower  level, 
as  desired,  and  by  means  of  which  the  filter-beds  themselves 
may  be  washed  upwards  by  closing  the  lower  valves  and 
opening  the  higher  valves,  the  result  being  that  the  upper 
sand  is  kept  open  and  in  working  order  for  a  longer  period 
than  would  otherwise  be  possible. 

The  works  have  been  carried  out  at  a  cost  of  about  £4,000. 
The  result  of  the  whole  is  entirely  satisfactory,  as  the  effluent 
discharges  into  tho  stream  colourless  and  odourless,  so  that 
tho  pollution  complained  of  has  been  entirely  removed. 


BRADFORD  WATER  SUPPLY. 


AN  ACCIDENT. 
At  last  week's  meeting  of  the  Bradford  Corporation  a 
rather  serious  misfortune  was  reported  to  have  taken  place 
at  the  top  of  Greenhow  Hill,  in  connection  with  the  new  works 
of  water  supply.  It  appears  that  the  main  shaft,  at  the 
bottom  of  which  tunnelling  had  been  done  for  250  yards  in  op- 
posite directions,  in  order  to  meet  other  sections  of  the  tunnel 
already  completed,  was  flooded  by  an  incursion  of  water  which 
took  place  near  the  bottom  of  the  shaft.  Pumping  was  being 
done  at  the  rate  of  660,000  gallons  a  day,  and  that  was  in- 
creased to  760,000  gallons ;  but  as  the  water  began  to  come  in 
at  the  rate  of  1,000,000  gallons  daily,  it  was  impossible  to  cope 
with  it.  At  the  time  of  the  incursion  the  chief  engineer  and 
one  of  his  chief  assistants  were  at  the  bottom  of  the  shaft, 
and  with  the  help  of  their  experience  and  judgment  the  men, 
and  practically  the  whole  of  the  tools,  were  got  out.  The 
following  day,  however,  tho  shaft,  which  was  450  ft.  deep, 
was  filled  for  300  ft.  with  water,  and  all  the  pumps  were 
buried.  That  is  a  serious  thing  for  the  contractors,  and  it 
also  means  a  considerable  delay  in  the  progress  of  the  works. 
Every  effort  is  being  made  to  cope  with  the  difficulty,  which 
is  considered  to  have  been  caused  b}'  extensive  looseninga  in 
the  formation  of  the  strata  which  the  tnnnel  in  its  course 
had  tapped.  


Electric  Welding,  Brazing,  Ac— The  Electric  Metal- 
working  Syndicate,  Limited,  61  and  62  Gracechurch-street, 
London,  E.C.,  have  recently  drawn  attention  to  their  new 
voltex  process  of  electric  welding,  brazing,  soldering  and  lead 
burning.  They  state  that,  whilst  the  importance  of  electric 
welding  has  been  readily  realised,  the  processes  hitherto  in 
practical  use  have  suffered  from  defects  restricthig  their  em- 
ployment within  very  narrow  limits.  They,  require  an  ex- 
pensive installation,  arc  costly  in  use,  and,  moreover,  are  only 
adapted  for  comparatively  few  kinds  of  work,  while  outside 
of  these  limits  thero  lies  an  immense  range  of  work  for  which 
they  are  found  to  be  both  mechanically  and  economically  un- 
suitable. The  voltex  process,  they  claim,  has  overcome  these 
difficulties,  and  made  electric  welding  and  brazing  practicable 
in  the  sm.allost  as  well  as  in  the  largest  works.  The  app.aratus 
consists  of  a  carbon  holder  and  a  pair  of  carbon  electrodes. 
In  using  the  apjiaratus  an  arc  is  struck  between  the  electrodes, 
and,  owing  to  the  material  of  which  these  are  made  and  their 
arrangement  in  tho  tool-holder,  a  powerful  flame,  like  that  of 
a  ".as  blow-])ipc  but  of  much  greater  range  of  temperature, 
is  projected  from  between  the  adjacent  ends  of  the  electrodes, 
and  is  directed"  upon  the  material  to  bo  heated.  This  pro- 
cess, it  is  claimed,  can  be  used  for  welding  wrought-iron  and 
steel,  cast  metal  work,  cycle  brazing,  general  brazing,  railway 
work,  cable  manufacture  and  trolley  work,  and  for  tempering 
tools. 

Waterloo,  Que. — The  waterworks  undertaking  has  been 
offered  to  the  mtinioipality  by  the  owners  for  821,000. 
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Personal. 


Jlr.  Barrow,  city  ensineor  of  Ilamilion,  Ont.,  was  recently 
elected  a  inembor  of  the  Sanitary  Institute. 

Plymonth  Corporation  liavo  increased  the  salary  of  the 
water  engineer  from  £350  to  £100  per  annum. 

Dorchester  Town  Council  have  appointed  Mr.  II.  J.  II. 
Stedmnn  as  assiatant  in  the  borough  onK>'"'<->r's  olEco. 

'I'lio  City  Council  of  Hull  have  increased  tho  salary  of  Mr. 
Barnard,  the  borough  electrical  enginoor,  from  £250  to  £350 
pur  annnm. 

Liverpool  City  Council  will  shortly  invite  applications  for 
the  vacant  post  of  city  engineer,  to  which  a  salary  of  £1,(100 
\WT  annum  is  attached. 

Mr.  II.  D.  Dnesbury,  manager  of  tho  Carnarvon  Corpora- 
tion gasworks,  has  been  appointed  manager  to  tho  Hoddosdon 
lias  and  Coko  Company. 

Sunderland  Town  Council  Ilighways  Committee  have 
decided  to  recommend  the  appointment  of  a  road  surveyor, 
at  a  salary  of  £130  per  annum. 

Mr.  A.  Saxon  Snoll,  f.r.i.h.a..  has  been  instructed  by  the 
West  Ham  dirporati m  to  prepare  plans  for  tlie  erection  of 
public  swimming  and  private  batlis  at  Plaistow. 

Mr.  Ch.as.  II.  Lawton  has  been  temporarily  appointed  an 
assistant  and  draughtsman  in  the  engineer  and  surveyor's 
office  of  tho  Willcnhall  Urban  District  Council. 

Dr.  K.  Hopkins,  of  Manchester,  w.ts  recently  appointed  by 
the  St.  Helen's  'J'own  Council  as  adviser  and  aibilrator  in 
connection  with  tho  erection  of  the  proposed  ilestructors. 

Mr.  John  Arnold,  manager  of  the  sewage  works  of  tho 
Nuneaton  and  Chilvers  Colon  Urban  District  Council,  has 
been  appointed  manager  of  tho  Salford  Corporation's  sewage 
works. 

The  s.alaries  of  Mr.  John  Harding  and  Mr.  Thomas  Hodge, 
building  inspectors  nnder  the  Bristol  Corporation,  have  each 
been  increased  to  £135  per  annum.  They  will  eventually  bo 
raised  to  £150  per  annnm. 

Douglas  Town  Council  have  awarded  the  premium  for  a 
phm  of  the  chapel,  to  bo  erected  in  the  new  borongh  ceme- 
tery, to  Mr.  C.  S.  Ingham,  architect,  who  at  present  has  tho 
tenders  for  the  work  under  consideration. 

On  the  recommendation  of  a  committee,  it  was  recently 
decided  by  the  Bristol  City  Council  to  appoint  Messrs.  Arthur 
Hntton  and  George  Stephens,  both  of  Bristol,  at  commencing 
s.-ilarios  of  £150  each,  as  building  inspectors. 

A  member  of  tho  Urmston  Urban  District  Council  has 
given  notice  of  his  intention  to  shortly  move  a  resolution  pro- 
jiosing  that  a  surveyor  be  appointed  to  give  continuous  ser- 
vice during  tho  week,  instead  of  the  present  arrangement, 
and  that  the  salary  bo  £120  per  annum. 

At  the  last  meeting  of  the  Dorchester  Town  Council  the 
recommendation  of  a  committee  that  tho  sum  of  £2.50  be 
paid  to  Mr.  C  J.  Hunt,  the  borongh  engineer  and  surveyor, 
as  extra  romuner.ation  for  carrying  ont  his  scheme  of  sewer- 
age and  sowage  disposal  for  tho  borough,  was  adopted. 

Tho  monthly  meeting  of  the  ShclTield  Society  of  Architects 
and  Surveyors  was  held  at  tho  School  of  Art,  Arundel-streot. 
Shcflield,  last  week.  The  pri'sident,  Mr.  K.  W.  Fowler,  occu- 
]iied  the  chair,  and  Mr.  F.  li.  Farrow,  f.r.i.h.a.,  of  London, 
read  an  interesting  paper  on  "  The  Warming  of  Public  Build- 
ings." 

At  their  last  meeting  tho  Bridgend  Urban  District  Council 
hnd  under  consideration  tlio  application  of  tho  surveyor,  Mr. 
Jbu'gan  Williams,  for  an  increase  of  salary.  .Vfter  some  dis- 
cussion, in  the  cour.so  of  which  several  members  spoke  in 
high  terms  of  Mr.  Williams'  work,  it  was  decided  to  raise  his 
saliry  to  £200  per  annum. 

Mr.  Thomas  A.  Fletcher,  am.i.c.e.,  of  Leigh,  has  received 
he  ap|>ointmcnt  of  manngi-r  of  tho  gas  and  water  works  of 
ho  Ambleside  Urban  District  Council.  Mr.  Fletcher  was 
manager  of  the  gas  and  water  works  of  tho  Leigh  Urban 
District  Council  for  upwards  of  ten  years.  Tho  salary  com- 
mences at  £150  per  annum. 

Bravery  has  been  suitably  recognised  in  tho  ease  of  Mr. 
James  Walker  and  Mr.  11.  l'e!'i-in,  who  almost  lost  their  lives 
in  a  gallant  attomjit  to  res<'ue  Mr.  Hesketli,  manager  of  the 
Wrexham  Corporation  gafiw()rks,  when  tho  latter  was  over- 
cunu^  by  gas  in  the  chamber  nnder  tho  purifying  house.  The 
Hoyal  Humane  Society  have  conferred  its  medal  on  both  Mr. 
Walker  and  Mr.  I'errin.  Details  of  tho  accident  have  already 
appeared  in  our  columns. 

It  was  moved  at  tho  last  meeting  of  the  Kistleigh  Urban 
District  Council  that  Mr.  Watts,  who  .acts  as  surveyor  under 
the  building  by-laws,  shouM  be  granted  an  honorarinm  of 
£50  in  recognition  of  his  services  in  connection  with  tho 
carrying  out  of  these  by-lawM.  Ueferenee  was  made  to  tho 
faithful  and  cflicient  manner  in  which  ho  had  discharged  his 
duties.  Tho  proposition  was  eventually  agreed  to,  and  Mr. 
Watts  briefly  returned  thanks. 


Battorsea  Vestry  racontly  received  in  competition  fiftoon 
sots  of  designs  for  tho  new  public  baths  and  wash-hooses 
which  it  is  proposed  to  erect  in  liattorsea  I'ark-road.  After 
careful  consideration  the  vestry  havo  awarded  tho  first 
premium  to  Mr.  Francis  J.  .Smith,  f.r.i.h.a.,  of  Westminster; 
the  second  premiam  h.as  been  awarded  to  Mr.  J.  Hatcliard 
Smith,  of  Moorgute. street,  London,  K  C;  and  tho  third  is 
taken  by  Mr.  A.  Ilo'sell  Tiltman,  of  Bedford. row,  London, 
W.C.     The  plans  of  Mr.  Smith  are  to  be  carried  out. 

On  Friday  last,  at  a  special  meeting  of  tho  Stockton  Town 
Council,  a  communication  was  read  from  .Mr.  K.  F.  Camp- 
bell, borongh  engineer,  resigning  his  position  with  tlio  corpo- 
ration, after  upwards  of  eleven  years'  service.  \lo  mentioned 
his  recent  ap|iointincnt  nnder  tlie  Iluddorstield  Corponition. 
Tho  resignation  was  accepted,  tho  mayor  saying  that  tho 
members  of  tho  conncil  wouhl  all  regret  Mr.  Campbell's  do. 
parture,  and  the}'  would  ytin  with  him  in  wishing  their  en- 
gineer prosperity  in  the  now  position  he  had  accepted.  A 
committee  will  shortly  consider  the  advisability  of  calling  a 
special  meeting  to  deal  with  the  question  of  appointing  a 
successor. 

On  tho  motion  of  the  mayor,  the  Bradford  City  Council 
recently  decidetl  to  express  their  sympathy  with  the  widow 
and  family  of  the  lato  Mr.  William  Wood,  who  had  been  gas- 
works engineer  for  a  very  long  period.  Ho  had,  it  was  said, 
been  suffering  from  a  very  severe  ilhoss  for  some  time  past, 
and  hail  been  away  from  tho  city  for  some  months.  He  had 
been  an  old,  good  and  faithful  servant  of  the  corporation.  Ho 
had  never  made  a  great  noise  about  his  work,  but  ha<l  hrvi\  a 
quiet,  steady,  honest  anil  hardworking  man,  who  had  always 
done  what  ho  believed  to  bo  the  best  fur  the  council  and  for 
tho  ratepayers.  He  had  always  been  held  in  the  highest 
esteem  by  the  members  of  the  council  and  by  all  who  knew 
him.  The  motion  was  carried  in  silence,  the  whole  council 
standing. 

A  special  meeting  of  the  Hothorham  Town  Council  was 
held  last  week  for  the  pur|)0se  of  appointinz  a  gas  manazer 
in  the  place  of  Mr.  JIurdoch,  deceased.  There  were  thirty 
applicatioris,  and  six  of  the  candidates  were  selected  to  meet 
the  Gas  Committee,  who  eventually  submitted  tho  names  of 
three  to  the  council  for  final  selection.  The  latter,  after 
careful  consider.ation,  sub.sefpiently  a<lopted  the  committee's 
report  recommeTiding  the  appointment  of  Mr.  F.  A.  Winstanley, 
deputy  engineer,  Xewcastle-under-Lyme,  who  will  take  up  his 
new  duties  at  a  commencing  salary  of  .£200  per  annum.  This 
amount  increases  to  £300  annually.  Mr.  Winstanley  has  for 
several  weeks  been  in  temporary  charge  of  tho  Rotherham 
gasworks,  where  important  extensions  are  going  forward.  He 
is  nephew  of  Mr.  Winstanley,  of  Coventry,  tho  consulting  gas 
engineer  to  tho  Rotherham  Corporation. 

Mr.  John  Whyto,  master  of  works  under  Iho  Glasgow  Cor- 
poration, was  on  tho  15th  inst.  the  recipient  of  a  handsome 
testimonial.  This  took  the  form  of  a  marble  bust  of  himself, 
a  service  of  silver  plato  and  a  clock.  A  salver  bore  an  in- 
.scrlption  stating  that  tho  presentation  had  been  made  by  a 
number  of  his  fellow-citizens  as  a  mark  of  their  esteem  for 
him  as  a  friend  and  their  npjireciation  of  his  conspicuous 
ability  and  integrity  in  the  discharge  of  the  onerous  duties  of 
his  position,  which  he  had  held  since  October  22,  18W.  Ths 
Lord  Provost,  in  making  the  presentation,  first  referred  to 
Mr.  Whyte's  great  length  of  service  under  the  corporation, 
and  at  the  conclusion  of  his  speech  said  that  the  work  he  had 
done  for  the  city  was  great,  and  always  well  done.  Hisdesiro 
was  to  help  builders  and  not  to  obstruct  them.  His  lordship 
afterwards  handed  Mr.  Whyte  a  pair  of  bracelets  for  his  wife. 

The  question  of  increasing  tho  salary  of  Mr.  H.  E.  Stilgoe, 
surveyor  to  tho  Dover  Town  Conncil,  was  considered  at  a 
recent  meeting  of  that  body.  Mr.  Stilgoe  had  boon  in  tho 
service  of  tho  corporation  for  three  years,  ami  was  receiving 
a  salary  of  £300  per  annum.  Tho  duties  of  his  office  were 
stated  to  have  greatly  increased  lately,  ami  although  ho  had 
not  made  an  application  for  an  increased  allowance,  it  was 
thought  that  he  should  be  given  one.  Tho  conncil  h.ad  a 
thoroughly  good  and  independent  man,  and  on  no  occasion 
since  tho  iima  of  his  appointment  hid  there  been  reason  for 
dissatisfaction  with  his  work.  It  was  moved  that  the  salary 
be  advanced  by  £100  per  annum.  Tho  mayor,  who  ngreiMl 
that  Mr.  Stilgoe  had  been  underpaid,  said  he  had  boon  expect- 
ing for  some  time  that  the  surveyor  would  have  asked  for 
an  increase,  but  as  he  had  not  done  so  he  thought  they  shoidd 
make  the  first  advance  and  grant  one.  lie  thought  they  might 
have  made  it  now  £.500.  Ilowovor,  as  the  motion  stood,  ho 
would  content  himielf  with  proposing  that  the  suggested  in- 
crease should  date  from  the  1st  of  April  last,  tho  beginning 
of  the  present  financial  year.  Tho  nuition  wa.s  nnnnimonsly 
carried,  and  it  was  also  decided  to  accept  the  mayor's  nildi- 
tional  resolution.  Mr.  S'ilgoe  afterwards  expressed  his  thanks 
to  the  council  in  suitabln  terms. 


Heywood. — .\t  a  recent  mooting  of  tho  town  conncil  il  was 
derided  to  apply  to  tho  Local  Government  Board  for  sanction 
to  borrow  £  10,000  for  gasworks  purposes. 
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Some  Reoant  Publications. 


We  are  afraid  an  admirable  little  6d.  woik  (8d.  by  post), 
called  "  Lyonfsse:  A  Handbook  to  the  Isles  of  Scillj',"  may 
tempt  many  a  business  man  from  the  path  of  duty.  A  mere 
look  at  it  leaves  the  tired  worker  yearninp;  to  depart  at  once 
for  these  blest  islands,  where  the  winter  is  as  warm  as  our 


hoped  their  enterprise  will  be  rewarded.  Mr.  J.  C.  Tonkin, 
of  St.  Mary's,  who  evidently  knows  every  inch  of  bia  island 
home  and  its  surroundinfts,  and  Mr.  B.  Prescott  Eovv,  who 
has  used  both  his  pen  and  camera  with  nn(|ualiQed  success, 
are  the  authors;  and  Sir  Walter  Besant,  the  scenes  of  whose 


j  mi;     I'L'LITJ'     l;<n   K 


average  April ;  where  narcissi  and  a  host  of  other  flowers  are 
to  be  found  blooming  in  Christmas  week;  ^vhere  there  are  no 
trains  or  trams,  trades  unions  or  strikes;  where  the  hotels 
are  as  reasonable  in  price  as  they  are  well  managed  in  other 
respects;  where   the  health-giving  air  is  full  of  legend  and 


"  Armorcl  of  Lyonesse  "  are  mostly  laid  in  Suilly,  has  wiitten 
a  sednclivo  introduction.  Moreover,  the  book  is  literally 
packed  with  maps  and  pictures.  The  result  is  a  guide  which 
is  a  model  of  what  such  works  should  be — shorn  of  all  un- 
interesting detail,  bjight  without  being  banal,  compact  and 


i 


A  Scii.r.oNUN  Flower  Fak.m. 


life  is  a  dream  of  prace.  Two  or  three  hours  in  the  steam- 
boats which  rnns  fvom  Penzance  to  St.  JlmyV,  the  chief 
island,  will  land  you  in  this  lotus  land.  How  tho  publishers 
(Beechings,  Ijimited,  174  Strand,  London)  contrive  to  produce 
such  a  bright  and  well-illusti'ated  handbook  for  a  humble  6d. 
is  matter  for  wonderment.     They  have  done  it,  aud  it  maybe 


yet  complete.  Noihing  that  the  most  exacting  visitor  might 
wish  to  learn  seems  to  have  been  omitted.  .\8  sperimens  of 
the  illustrations  we  have  selected  one  of  tho  magnificent 
rock-bound  coast  scenery  of  the  islands,  and  by  way  of  con- 
trast a  view  of  a  peaceful  flower  farm,  where  in  February- 
one  walks  knee-high  among  duffodils. 


December  2i,  189?.] 


AND  COUNTY  ENGINEER. 
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APPOINTMENTS  VACANT. 

Adcerliuaenti  iciieh  me   rt  rUiJ   loo   liile   fur  claii'Jicalion  cannot  be 
included  in  Ihete  fHmitfjnrt  utifil  tkffollvvtHj  K-erh. 


SF.roxn  Assistant  Si'rvftor. — Deconibci-  2Uti. — Wanils- 
worlli  District  Boanl  of  Works.  £1  lOs.— The  Surveyor  to 
the   Hoard. 

TEMPORARY  AssrsTANT  Sl'RVKVOn  K(1R  StRKKT  ScRVRYS.— 
nccember  2.jtli.— Wiillaspy  I'rhun  District  Council.  459. — 
The  Chiiinnan  of  tlio  Work  Commitlee,  I'liblic  Dtfices,  Kgre- 
niont,  Cheshire. 

Assistant  Surveyor. — December  27th. — Fenton  Urban 
District  Council.  £100.— Mr.  Charles  Adderley,  clerk  to  the 
council. 

Gashorks  JFaxaufr. — December  28th. — Corporation  of 
Carnarvon.     £140. — Mr.  D.  IJ.  Jones,  borough  accountant. 

Road  Foreman. — December  29th. — East  and  West  Molesey 
Urb  in  District  Council.  333. — Mr.  J.  Ste\-enson,  surveyor  to 
the  council.' 

Assistant  Dock  Kxoinker.  —  December  29th.  —  Uristol 
City  Council.  £400.— .Mr.  John  McCurricli,  docks  engineer, 
Knginecr's  Office,  Cumberland  Basin,  Bristol. 

Tkmporarv  Assistant  for  BoROf(;ii  KNfiiNEEE's  Depart- 
ment.— December  2yth. — Corporation  of  Southend-on-Sea. 
353.— -^[^.  William  Orcgson,  town  clerk. 

General  Assistant  for  BoRornii  Evcineer's  Depart- 
.MENT. — December  29th. — Corporation  of  Southend-on-Soa. 
£100. — Mr.  William  Gregsou,  town  cleik. 

Buir.DiNfi  Inspector. — December  30th. — Comity  Borough 
Council  of  Birkenhead.  £130.  —  Mr.  Chas.  Brownridgc, 
A  .M.I.C.K.,  borouzh  engineer  and  surveyor. 

BoRoiGH  Engineer  ano  Surveyor. — December  30th. — 
Ramsgato  Corporation.  £300. — Mr.  W.  A.  llubbard,  town 
clerk. 

Clerk  ano  General  Assistant  for  County  Surveyor's 
Office. —December  30lh. —  Worcestershire  County  Council. 
£100. — Mr.  S.  Thornely,  clerk  to  the  council,  Shire  Ilall, 
Worcester. 

Clerk  of  'Works. — December  31st. — Cardiff  Corporation. 
50s. — Mr.  J.  L.  Wheatley,  town  clerk. 

BuiLiiiNO  ANi>  Drainahk  INSPECTOR. — December  31st. — 
Grimsby  Saniiarv  .\utliority. —  Mr.  M.  Petree,  borough  sur- 
vej'or. 

IOlf.utrkian, — January  1st.— Hull  Corporation. — Mr.  A.  E. 
White,  city  engineer. 

Inspector  of  Xuisances. — .laniiary  1st. — Chelmsford  Town 
Council.     £104. — Mr.  Thos.  Di.xon,  town  clerk. 

Assistant  Sdrvevok  and  Inspector  of  New  Builpings. 
— Janniiry  3rd. — Failsworth  Urban  District  Council.  £104. — 
Mr.  11.  C.  Broome,  clerk  to  the  conncil. 

Clerk  of  Works. — Jannary  3rd. — Stockport  Rural  District 
Council.     £3. — Mr.  Charles  F.  Johnson,  clerk  to  the  council. 

Two  Assistants  for  Srwekaor  SciiEme. — January  4tli. — 
Cor]>oration  of  West  Hartlepool.  £2  lOs. — Mr.  J.  W.  Brown, 
borough  engineer. 

General  Manager  for  Sewage  AVorks. — January  4tb. — 
Nuneaton  and  Cliilvers  Coton  Urban  District  Council.  £2. — 
Mr.  J.  S.  Pickering,  engineer  and  surveyor  to  the  conncil. 

Uesihext  Engineer  fur  Sewage  Disposal  Works. — 
Jannary  nth. — Croydon  Rural  District  Council. — Jlr.  James 
Wilson,  clerk  to  the  council. 

Second  Engineering  Assistant. — Jannary  fith.  —  Cor- 
poration of  Manche-ter.  £1()0. — Mr.  Win.  Henry  Talbot, 
town  clerk. 

Highway  Surveyor  and  Inspector  of  Nuisance  s 
Dairies,  &e. — January  8tli.— Maldon  Rural  District  Council. 
£150. — Mr.  Alfred  C.  Freeman,  clerk  to  the  council. 

Surveyor. — January  8th. — Urban  District  Council  of  New- 
hnrii,  Northumberland.  £150. — Mr.  George  Wilkinson,  clerk 
to  the  council,  27  Mosley-stroet,  Newcastle-upon-Tyne. 

Sanitary  Inspector. — January  lUIi.--Holborn  District 
Board  of  Works.  £120.— Mr.  Matthew  11.  Hale,  clerk  to  the 
board. 

llK.siiiKNT  Engineer  for  Sewage  Works. — Hemel  Hemp- 
stead Rural  District  Council.  £4  4s.  — Mr.  W.  H.  Radford, 
engineer,  I'elham  Chambers,   Nottingham. 

Enoinekrixo  Assistant.  —  llfracombe  Urban  District, 
Council. — Mr.  A.  M.  Pronse,  engineer  and  surveyor  to  tiie 
conncil. 


COMPETITIONS. 

Adcfrfi$e»i'nt*    tr\ir\  are  rr.vKvt/   /-u  httr  Jor  cUi*t\firiition  cannot   he 
iachttted  in  thett  Bummarn't  until  thefoUotring  tctek. 


BooTi.E.— npoeinber  3!st.— Contrnl  rtre^tfttinn  tolwprecteilin  Strnnrl- 
rntu).  lit:  a  cu.hI  ma  cxcoediiiK  Jll<^'.0()0.  152  lOi*.  ami  1*20  58.— Mr.  J.  A. 
rrowtbur,  borough  enjfincor, 

At.TitiNciiiM.— Doceiiihcr  Hist.— Plnns  nml  (!e8itfii8  for  the  erection 
nf  olHco.*,  nnincil  riinmhT,  (iro  ntntion,  rnrrtrtker  V  hnu«p,  Ac,  for  llio 
url):vi»  district  council.— Mr.  J.  Stdkoo,  clerk  to  the  council. 

BEr.PEu.— .Tiinnnry  8th.— PInns  find  reports  for  Crlch  wnter  f-nmily, 
for  ihu  ruml  district  council.  115  15s.  and  £5  6s.-*-Mr.  Joseph  Pyui, 
dork  to  the  council. 

llKLPKit.— May  1st.— ScbemeH  for  the  dJupoHnl  of  the  Bownjfo  of  the 
district,  for  Ihe  urban  district  council.  152  10.i,  and  120  6e.*-Mr, 
Joseph  Pym,  clerk  to  the  council. 


MUNICIPAL  CONTRACTS  OPEN. 

Adcertitementi   irhich  are   rteeived   too  late  for  rl'imfieat lom    cannot    If 
tHcluded  iM  theu  tummariei  until  tie  follovmg  werk. 

ABERniEX.— nocfmlier2sth.— ^un^tnlCliouof  waierworkhaud  sewer- 
n^e  works  at  full,  for  the  Aljcrdeun  District  r«nimiitee  of  the  county 
council.— Mr.  Jolin  W.  Watson,  county  eugiucer,  County  U  iddiutrs. 
Aberdeen. 

GfiLDFOHD.— Oeceinljcr  28lh.— Construction  of  1,103  yarda  of  stone- 
ware \V\\v*  Kower.t  in  the  pjiri.sh  uf  .Shene,  tor  the  rural  dtslnct  couocil. 
—Mr.  J,  DcwhirMt,  hurvcyor  t<»  the  council. 

DovEu.— Decembci'  2Hth.— Sujjply  of  1,51)0  tons  of  broken  Gnemsey 
(franite,  2jO  toiiM  of  fJuerOKey  Kmuite  ^ifiint;^  and  1,(>00  cubic  yartU  of 
broken  Hints. —Mr.  K.  Wollnrtton  Knoi-ker.  town  clerk. 

Port  ^msgow.— Deceiu>K'r  2Sih.— VariouH  waterworks  at  Parkbil!, 
for  tlie  comiuissioners.— Mr.  Dan,  R.  Maclellait,  town  clerk. 

SoLTUiMPTOW.— I)oceinlH»r  2Hth.— Public  coovenicuc*  at  Northam.— 
Mr.  W.  b.  (_;.  Ilennctt,  l^irou^h  enKioecr. 

St.  PiMciiis.— DeceiubcT  2dth.— Supply  and  ervctinn  of  arc  lamps, 
posts  and  circuits  ;  also  fcedin^'and  di»tributing  maina,  fur  the  vestry. 
—Mr.  C.  n.  F.  Barrett,  clerk  to  the  vestry. 

Or.ASiOow.— Decemljor  2&tb.— Supply  of  2.000  tons  of  Rteel  BlraiKbt 
track  md-s  200  trnm  of  steel  curved  rntU,  and  about  120  ions  of  steel 
fi^h-i»Itttes,  for  the  coriwration  tramways.- Mr.  J.  D.  Marwick*  town 
clerk. 

Maxcdestkr.— December    28th.— Krection  of  thirty-tu 
tenement  buddinga  froniinif  w  new  street  l»etwoen  Conn^  t 

Spittnl-street,  alsn  ei^'blcfn  cnttaijeH  frontinjif  iJeorRe  L 
Mr.  Wui.  Henry  Talbot,  town  clerk. 

Tewkesuukt.— Decemljer  2ith.— Erection  of  an  additional  ward  at 
the  isolation  hospital,  for  the  urban  district  counci^— Mr.  U.  A.  Badham, 
town  clerk. 

Liverpool.- December  28th.— Additions,  alterations  and  improve- 
ments to  the  Sicble -street  and  Boriouffha-i^rdens  bathe.— Mr.  W.  H. 
Court,  engineer  and  chiof  euperinlendent,  15  Great  George- square, 
Liverpool. 

TcxDRinr.K  Wet.t.s.- December  2*^th.— Snpply  of  325  cubic  yards  of 
2in.  Sovenoftks  stone. — Mr.  W.C.  Cnpps,  ^lwn  clerk. 

Ai.DEiiLEr  Kdge. — December  29th. —  Krection  of  an  enffine  house  and 
drying  shed,  for  the  urban  district  council,— Mr.  Walter  Cobl»etl,  clerk 
to  the  council. 

KiSTBoi'KXE. -December  2Sth.— Extensions  at  Grove  Hall.- Mr.  Wm. 
Chapman  Field,  borouKh  architect. 

CnisGt'OLD.— December  28th.— Con atruction  of  a  sewer  at  Chingford 
Hatch,  for  the  urb^in  district  council.— Mr.  W.  Stair,  suneyor  to  the 
council. 

Manchester. — December  28th.— Erection  of  thirty-six  two-storey 
tenement  build ines  front  intr  Chester-street.  Mursland-wtreet  and  HuUne- 
street,  Hnlme.— XIr.  Wm.  Henr^-  Talbot,  lown  clerk. 

Bcrsi-et.— December  20th,— Extcntion  of  the  electric  light  station.— 
Mr.  G.  H.  Pickles,  borough  surveyor. 

TusBUiDGE  Wells.— December  20th. — Sewering,  metalling,  kerbiofp, 
and  making-up  works  in  variuiui  roads  within  the  borough.- Mr,  W,  C, 
Cripps,  town  clerk. 

QoEKifsuL'KV.— December  20th.— Erection  of  a  water  tower  and  tank, 
and  laying  of  about  f'(H)  lineal  yanis  of  3-in.  cast-iron  pi(>es,  for  the 
urban  district  council. — Mr,  Jos.  RichanUun,  clerk  to  Ihu  council,  \ 
Towu  HuU-siiuiire,  Bradf  jrd. 

NoRMAirrox.— December  20th.— Construction  ot  a  sewer  in  Spencer- 
street,  for  the  urban  district  council. — ilr.  Arthur  liartley,  consulting 
surveyor,  Council  Oflices,  Nornmnton. 

SEoGEfTELD. —  December  20th.— Supply  of  salt  -  glazed  sanitary 
sockotted  pipes,  junctions,  &c.,  also  metal  imps,  gullies,  grates,  Xc,  for 
tho  ruml  district  council.— Mr.  William  Snowdou,  surveyor  to  the 
council. 

Leicester.— December  30th.— Supply  of  (rrnnite  kerb,  setts,  rings* 
wall,  Jtc,  as  may  be  ordered  during  the  year  HOS, — ilr.  E.  Geo.  Mawbey* 
borough  eugineer  and  surveyor. 

Oxford. -December  ."iOt h.— Supply  of  various  stores.— Mr.  Richard 
Bacon,  town  clerk. 

Rhosdda,— December  30th.— Construction  of  adrainatWdliamstown, 
for  the  urban  district  council.- Mr.  W.  J.Jones,  surveyortothecouncil. 

Stockport. — December  ;*Oth.— Supply  of  4,000  yards  of  .3-in.  and  l.OOO 
yards  of  l-in.  cast-ir-ou  gas  mains,  for  the  corp  tnition. — Mr.  Meunier, 
engineer.  Mitigate  Gaswoiks,  Stockport. 

Irvise,— December  30th.— Supply  of  350  tons  of  9  in.  and  4- in.  dry- 
sand  cast-iron  jiipes,  for  the  corporation. — Messrs.  J.  it.  A.  Leslie  •! 
Reid,  engineers,  72a  George-street,  Gdinbtirgh. 

Ckiccietu.— Dcceml)er  :tOth.— Construction  of  a  sea  wsll  at  Maes 
Abereistedd,  for  the  urban  district  councd. — Mr.  Thomas  Joucs,  clerk 
to  the  council. 

CAXTKRBrRY.— December  31st.— Refuse  destnictnr  to  be  worked  in 
conjunction  with  the  proposed  electricity  worka.- Mr.  A.  H.  Campbell, 
city  surveyor. 

FoLESHiLL.— Decoml»er  31st.— Varions  works  for  the  water  supply 
of  the  town  of  Bedworth,  for  the  rural  district  conned.- Mr.  II.  Bertram 
Nichols,  A.M.I.C.E.,  engineer,  Grosvonor  Chambers,  59  Corponuion- 
street,  Birmingham,  -^ 

East  aitd  West  Moleskv.— Docemlier  31sl,— Mikinff-up  of  9eymc»nr- 
road  and  Befiuchiinip-nxid.Kist  .Molesey,  for  ilic  urban  district  council. 
— Mr.  John  Stevenson,  surveyor  m  the  (nmiicil. 

Walthamstow.— Doceml>er  3ls:.— Supply  of  granilo  kerli.  sffttx  and 
flags,  for  the  urban  district  councd.— Mr.  Gjo.  W.  llulmes,  surveyor  to 
the  council. 

Kempstox.— December  31st.— S:ipply  of  m.^torinls  and  tib^ur  in  lay* 
ing  surfiicc-w.iter  dniin^  and  m«*kmg-iip  of  .•^prinirn*-*.!  and  College- 
street,  for  the  urban  district  council.— Mr.  Let.)nard  Foster,  surveyor  (<i 
the  council. 

Dartpord.— December  31st.— Maklng-up  of  SnfTdk-m\'l.  Suffolk-tor- 
race.  Little  Queen-siret-t,  New  Colney*ro«d  and  St.  Mnrti'i's-road.  for 
the  urban  dl^trict  council. — Mr.  W.  llan»ion,  eurveyitr  to  the  council. 

WoLvKRnAMPToiT.— Dt'cemlwr  .U.ti.— Supply  of  jtark  «eai«.— Mr.  J. 
W.  Bnidlei',  bi>mugb  siir\eyiir, 

DARTMOcrn. —December  31st.  —  ConslnKtlon  nf  two  public  con- 
veniences in  Victoria  I'liire  and  Bayanl'-*  Cove  <,*  i'i\.  r>r  the  urb&n 
district  council.— Mr.  '1*.  t>.  Vi-alo,  surveyor  l»>  thi'  <  '. 

lltRHOOiTE. —  Decomln'T  31st.— Work*  of   kerbr  ip,  Ac, 

in  West  Clilfotcrrnce,  West  ClifTc-muunt  and  \Vi.-:      .v-.vc— Thu 

Town  Clerk. 

RoriinALE.— Deoemlwr  31«t.— Plant  and  stniciunil  a^leraitoni  re* 
rpiircd  f<ir  the  pro|xtsc<l  laundry  at  Martand  Hospital.— Mr.  James 
Leach,  town  clerk. 

l(fX«r*!fro?f.— Dccomber  .3m.— Stfpet  wnrk«  in  I.inrnln-«trret.  for 
the  urban  district  council.  — Mr.  3.  C.  WHlkvr, 

HtLMst.ET.- Decenibor  ;Hst.— Varituis  \v»:  ■.. 

trict  councd.— Stessrs.   Fairlwnk  Jt   Son,  ci>  ,    .    .    I  ■       i  , 

York. 

IsvKHifKsjt.— January  1st.— Paving  of  the  catriagcway  of  tbo  suspen- 
sion bridge  with  wood  blocks.— Mr.  J.  A,  Mackcncie,  burgh  surveyor. 
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Sr.  Ives.— January  Ist.— Construction  of  a  new  sewer  at  Fenstanton, 
for  the  rural  district  council.— Mr.  George  Dennis  Day,  clerk  to  tlie 
council. 

Derbyshire. — January  Ist.—Construction  of  abutments,  winff  walls, 
piers,  &.C.,  of  a  proposed  new  bridii:e,  for  the  county  council. — Mr.  Lloyd 
"Williams,  coanty  surveyor,  Denbigh, 

WoLVERnA,MPTON.^January  1st. — Construction  of  about  792  lineal 
yards  of  9-in,  nnd  12-in.  pijie  sewers  in  Dunstall-road  and  Gorsebrook- 
road. — Mr.  J.  W.  Bradley,  borough  engineer  and  surveyor. 

Cornwall. — January  1st. — Erection  of  a  police  station,  constable's 
house  and  appurtenances  at  Millbrnok,  for  the  Standing  Joint  Com- 
mittee.—ilr,  H.  J.  Snell,  architect,  13  Courtenay-strect,  Plj'mouth. 

Dauwen. — January  3rd. — Erection  of  a  boiler-house  and  settings  for 
two  boilers  at  the  gasworks. — Mr.  Chas.  Costeker,  town  clerk. 

BiKMiNGHASi. — January  3rd. — Supply  of  such  quantities  of  limestone 
paving  as  may  be  required  for  footpaths  during  the  twelve  months 
ending  3Ist  December,  189S. — Mr.  John  Price,  city  surveyor. 

St.  Pancuas. — January  3rd. — Supply  of  two  vans  of  special  design 
for  the  removal  of  house  refuse.— Mr.  C.  H.  ¥.  Barrett,  vestry  clerk. 

Shanklin. — January  3rd. — Supply  of  3-iO  tnns  of  7-in.  cast-iron  socket 
pipes,  for  the  the  urban  district  council. — Mr.  J,  Marsh,  clerk  to  the 
council. 

Shanklin. — January  3rd.— Supply  of  about  3i0  tons  of  7-in.  cast-iron 
socket  pipes,  for  the  urban  district  council. — Mr.  John  Marsh,  clerk  to 
the  council. 

BiRMiNGHATir.- January  3rd. — Supply  of  about  20  tons  of  cast-iron 
pipes,  ten  24-in.  sluice  valves  and  sundry  other  ironwork,  for  the  corpo- 
ration.— Mr.  James  Mausergh.engiueer,  5  Victoria-street,  London,  S.W. 
HoRNSET. — January  3rd. — Works  of  sewering,  levelling,  paving,  &c., 
in  Pemberton-road  (2nd  section),  and  Felis-avenue  (Ist  section),  for 
the  urban  district  council. — Mr.  E.  J.  Lovegrove,  engineer  to  the  council. 
Sour hend-on-Sea.— January  4tb.— Private  drainage  works.— Mr. 
Alfred  Fidler,  a.m.i.c.e.,  borough  surveyor. 

HuDDERSPiKLD. — January  4th. — Extension  works  at  the  electric  sup- 
ply station.— The  Borough  Electrical  Engineer. 

Hestok  and  Isleworth. — January -Ith. — Making-up  and  sewering  of 
seven  roads,  situated  at  Spring-grove,  Isleworth,  for  the  urban  district 
council. — Mr.  W.  A.  Adams,  a.m.i.c.e.,  engineer  and  surveyor  to  the 
council,  Town  Hall,  Houuslow. 

Norwich. —January  5th.— Various  stores  and  materials  required 
during  the  year  ending  31st  December,  1898. — Mr.  Arthur  E.  Collins, 
A.Bi.i.c  E.,  city  engineer. 

Richmond.- January  5th.— Supply  of  wrought-iron  entrance  gates 
find  about  1,30S  lineal  yards  of  unclimable  wrought-iron  fencing. — Mr. 
J.  H.  Brierley,  borough  surveyor. 

LixTLEHAMPTON. — January  5th. — Various  works  at  the  storm-water 
reseivoir,  for  the  urban  district  council. — Mr.  H.  Howard,  surveyor  to 
the  council. 

Harrington.— January  5th.— Supply  of  50  yards  of  glazed  earthen- 
ware socket  pipes,  2  tt.  diameter,  and  two  cast-iron  pipes,  each  12  ft. 
long,  for  the  urban  district  council.  —  Mr.  John  Bowly,  clerk  to  the 
council,  Union  Hall,  Whitehaven. 

Walmek. — January  5th. — Erection  of  a  public  convenience  near  the 
Strand-promenade,  and  fencing  and  levelling  works  on  the  site  of  the 
new  recreation  ground,  Campbell-road,  for  the  urban  district  council. 
— Mr.  E.  J.  Turner,  surveyor  to  the  council,  2  Cornwall -road,  Walmer. 

Southend-on-Sea. — January  6th. — Works  of  re-roofing  the  under- 
ground conveniences  in  High-street. — Mr,  Alfred  Fidler,  a.m.i.c.e., 
borough  surveyor. 

Southend-on-Sea. — January  Gth. — Repair  of  the  loading  pier  on  the 
Marine-parade. — Mr.  Alfred  Fidler,  a.m.i.c.e.,  borough  surveyor. 

Salpokd.— January  Gth.— Supply  of  head  stones,  &c.,  at  the  ceme- 
tery.—Mr.  Samuel  Brown,  town  clerk. 

Wolverhampton. — February  7th. — Motor  vans  for  street  scavenging 
nnd  the  conveyance  of  road  materials.— Mr.  J.  W.  Bradley,  borough 
engineer  and  surveyor. 

Bedford.— January  10th.— Erection  of  offices  and  store-rooms  at  the 
electricity  works. — Mr.  T.  S.  Porter,  town  clerk. 

Cheshunt.— January  10th.— Supply  of  000  tons  of  granite  for  road- 
making  i)urpo&es,  for  tbe  urban  district  councd, — Mr.  Samuel  Towlson, 
A.M.I.C.E.,  surveyor  to  the  council. 

Manchester. — January  10th.— Erection  of  twenty-sis  three-storey 
tenement  buildings  fronting  Pott-streei  and  Caroliue-strcet,  Ancoats. — 
Mr.  Wm.  Henry  Talbot,  town  clerk. 

Manchester. — January  10th. — Erection  of  thirteen  shops,  fronting 
Olilbain-road  between  Cornwall-road  and  Bpittal-street. — Mr.  Win. 
Henry  Talbot,  town  clerk. 

Bedford. —  January  10th. —  Supply  and  erection  of  one  420-b.h.p. 
double-acting  compound  enclosed  engine,  and  one  250-unit  alteruator 
with  stationary  armature,  for  the  Electric  Light  OommiLtee.— Mr.  T.  S. 
Porter,  town  clerk. 

Boorf.E.— January  10th.— Supply  and  erection  of  electric  lighting 
plant,  for  the  corporation. — Mr.  Thomas  L.  Miller,  m.i.e.k.,  consulting 
engineer,  7  Tower  Chambers,  London,  N. 

Nohthallerton.— January    11th.— Construction  of    an  iron  bridge 
across  the  Wiske,  for  the  rural  district  council. — Mr.  Wm.  Fowler,  clerk 
,    to  the  council. 

Radclifke.— January  11th.— Erection  of  buildings  in  connection  with 
public  baths,  and  the  suppiy  of  all  eugiaecring  works,  hot  and  cold 
water  system,  &c.,  for  tue  urban  district  council.— Mr.  J.  Sharpies, 
clerk  to  the  council. 

Kingstown  (Ireland).— January  lith.—Eroc:tion  of  municipal  oSi:;Q3 
and  stores  at  Gcorge's-jtlace. — Mr.  John  Donnelly,  town  clerk. 

Glol'cesier. — January  ]8th. — Supply  and  erection  of  various  plant 
on  tbe  luw-timsion  sj-atem  for  the  municipal  eUcciicity  works. — Mr. 
Robert  HHinrnond,  consulting  engineer  to  the  corporation,  Osmouu 
House,  Trinity-lane,  London,  E.C. 

LoNnoN.— January  2ith.— Erection  of  temporary  structures  for  700 
jjutients  and  stall  at  the  Horton  Manor  estate,  Epsom,  for  the  county 
cuuncil.— 'IhcCicrkof  the  Asylums  Committee,  21  Whitehall-place,  S.W. 
Wkhtminsieh.— January  25th.— Disposal  of  gas  and  lamp  columns, 
street  lanterns,  guard  posts,  drain  pipes,  ic.-iMr.  T.  llenauiAuMunscy, 
vestry  clerk,  Veatry  Hall,  Piccadilly,  London,  W. 

Leicester.— January  3l,st.— Motor  vehicles  for  the  collection  of  house 
refuse.- Mr.  E.  George  Mawbey,  borough  engineer  nnd  burveyor. 

Southampton.— February  1st.— Erection  of  an  isul  ition  hospital  iu 
Mousuhole  lane,  MillUrook.— Mr.  George  B.  Nalder,  town  dark. 


TENDERS. 


•ACCKPTHD. 

STANLEY.— For  the  laying  of  320  yiirdu  of  18-in.,  l."0  jiinlsof  l.i-in., 
ami  HO  yiirdd  of  12-in.  stonuware  pipe  scworn  at  Sliu-Ui-rtiw,  for  the 
urljHii  iiittrict  council.— Mr.  J.   UuutlcdKe,  fcurvcyor  tu  Llie  council  : 

i;2i;) 

...      T.a 

2U1 


DKAL.— For  the  construction  of  an  underground  convenience  near  the 
South-parade. — Mr.  Thos.  C.  Golder,  borough  surveyor: —  .  , 

G.  Jennings,  London  £600 

T.  T.  Denne,  Walmer  675 

F.  Collyer,  Deal"        6-19 

York 


FOLKESTONE.— For  the  supply  of  1,000  yards  super,  oi:  2^-in. 
stone  paving  Hags. — Mr.  John  White,  borough  engineer : — 

Per 

T.  Turner  &  Sons,  Halifax  

\V.  Griffiths,  London  

J.  Broolie  &  S^>us,  Halifax  

Southowram  Stone  Company,  Limited,  Halifa.x    

L.  Sommerfeld,  London 

S.  Trickett  A  Sous.  London        

A.  &  F.  Mannelle,  London..         

W.  Horsfall  Vmt,  Bradford*       


yard. 
s.  d. 
8  0 
7  10 
7  5 
7  1 
7  3 
7  0 
7  0 
0  11 


GUILDFORD. — For  the  extension  of  the  produce  shed  at  the  cattle 
market. — Mr.  C.  G.  Mason,  borough  surveyor  ; — 

J.  Bullen,  Guildford £123 

Loe  &  HowarJ,  Guildford lot 

T.  Svvayne&  Son,  Guildford*       102 


ILKLEY. — For  the  construction  of  settling  tanks,  filtration  areas,  new 
roftds  and  works,  boundary  wall,  store  house,  with  all  necessary 
valves,  manholes,  ventilators,  <!tc.,  at  Ben  Rhydding,  for  the  urban 
district  council. — Messrs.  John  Waugh  ,&  Mallison,  engineers,  17  Bank- 
chambers,  Park-j'ow,  Leeds  ; — 

Graham  &  Son,  Huddersfield    £3,873 

J.  Ainsworth  &  Son,  Oldham 3,353 

A.  Braitbwaite  &  Co.,  Park-square,  Leeds 2,851 

W.  &  J.  Foster,  EUand     2,738 

E.  Kellett,  Marsh-street,  Bradford      2,657 

R.W.  Ibbetsou,  Ilkley      2,r,34 

H.  Wilson,  Great  Horton 2,475 

F.  Eyre,  Hillsborough,  Sheffield  2,481 

W,  Brigg,  Shipley  .Fields-road,  Frizin;;hall,  Bradford    2,242 

W.  Biuns,  Swan  Arcade,  Bradford* 2,207 


ILKLEY. — For  the  construction  of  cast-iron  and  earthenware  pipe 
sewers,  9-in.,  12-in.,  lo-in.  and  IS-in.  diameter,  with  the  necessary 
pipe  sewers,  lampholes,  &c.,  in  connection  with  the  sewerage  of  Ben 
Khydding,  for  the  urban  district  council. — Messrs.  John  Waugli  & 
Mallinsou,  engineers,  17  Bank-chambers,  Park-row,  Leeds: — 

Graham  &  Son,  Huddersfield £5.C0O 

Murdoch,  Wood  Rhydding,  Ilkley      4.620 

J.  Ain.sworth  &  Son,  Oldham 4,060 

W.  &  J.  Foster,  Elland      4,030 

W.  Binns,  Swan-arcade,  Bradford      *  4,021 

E.  Kellett,  Marsh-street,  Bradford       3,949 

G.  Pearson,  Scholes,  Cleckheaton      3,879 

W.  Brigs,  Shipley  Fields-road,  Fitringhall,  Bradford 3.688 

R.  W.  Ibbetson,  ilkley 3,650 

A.  Braitbwaite,  Park-square,  Leeds* 3,662 

F.  Eyre,  HiUsborough,  Sheffield  3,100 


STOCKPORT.— For  various  works  in  Basil-street,  with  two  passages 
off  same,  Clarke-street,  Charlotte-street,  Appertoii-street  and  Cres- 
cent-road.— Mr.  John  Atkinson,  borough  surveyor  : — 

W.  Povvnall,  Manchester £1,899 

W.  Buscoe  Sons,  Stockport        1,663 

P.  D.  S.  D.  Hayes,  Stockport* 1.609 


STOCKPORT. — For  the  construction  of  cast-iron  and  earthenware  pipe 
sewers  in  the  north  and  south  wards  of  tlie  township  of  Bramhall,  for 
the  rural  district  council, — Mr.  Harold  U.  Turner,  surveyor  to  the 
council: — 

Contracts 
No.  1.      No.  2. 

H.  Lomas,  Stockport* £6,799     £7,999 

A.  Taylor,  Hazle  Grove  7,824        8,608 

G.  Hell,  Tottenham       8,618        9,159 

J.  ,S  J.  Lee,  Stockport ■-.•.i-~     6,hl2        8,700 

A.  Kellett,  Manchester 7,831        8,097 

P.  Smith,  Sale 8,213        9,810 

Naylor  &  Sons,  Manchester 6,982      10,481 

Underwood  &  Brother,  Dukinfleld 7,230        8,220 

T.  .S:  W.  Meadows,  Stockport  8,363        9,085 


J.  'I'hompson,  Ncwcastle-on-Tync... 
Hughes  Brothers,  Sunderland  ... 
J.  Uoldsboroiigb,  Chester-le-etreei* 


MEETINGS. 

JANUARY. 
4.— Auctioneers'  Institute:  Mr.  J.  B.  Matthews,  on  "  The  Practical 
Application  of  tbe  Principles  and  Law  of  Dilipidations." 
25. — Auctioneers'  Institute  :  A  conversazione. 

NOTICES. 

The  Surveyor  and  MnxiciPAL  and  County  Enginker 
■marj  be  ordered  direct^  throuijh  any  of  Messrs.  Smith  ^'  Son's 
book-stalls,  or  of  any  lieivsagent  in  the  United  Kingdom^ 
Applications  to  the  Offices  for  single  copies  by  post  must  in  all 
cases  be  accojnpanied  by  stamps. 

The  Prepaid  Subscription  {includittg  postage)  is  as  follows: 
Twelve  Six  Throe 

Months,  Mouths,  Months. 

United  Kingdom  163.        ...        7s.  6d.        ...        3s.  8d. 

Continent,  the  Colonies,  India, 

United  States,  Ac lOs.        ...        9s.  Cd.        ...        4s.  9d. 

The  International  Neivs  Company,  83  and  83  Daane-street 
New  I'ork  City;  The  Toronto  News  Company,  Toronto;  and 
The  Montreal  News  Company,  Montreal,  have  beeyi  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  TiiK 
Surveyor.  A  thin  paper  edition  is  printed  for  circulation 
abroad. 

KDiTORiAb,  Punr.isuiNG  and  advertisement  offices: 
ST.  BRIDK'S  HOUSE,  2-1  BRIDE-LANE,  ELEET-STKEET, 

LONDON,  E.C. 


APPOINTMENTS   OPEN. 

OROUOa  OV  RAMSGATE. 

TO  SUEVEYOllS  AND  ENGINEERS. 
The  Town  Conncil  of  Romsfjato  invito  aiiplicationa  for  tlin 
AinioiiitMient  of  Boroiiijli  Surveyoi-  and  Engineer,  at  a  salary 
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commoncing  at  £300  por  annam  and  rising  by  annual  incro- 
iiionts  of  £25  to  £400  per  nnnani. 

The  person  appoiiitud  will  be  required  to  dcvoto  the  whole 
of  his  time  to  the  service  of  t)io  Corporation  ami  to  carry  out 
such  duties  as  the  Council  may  from  time  to  time  decide  to 
come  within  iho  scope  of  his  otlice. 

Canvassing  individual  members  of  tlio  Conncil  in  any  form, 
whether  personally  or  by  letter,  will  disqualify  a  candidate. 

Sealed  applications,  in  the  hanilwritinj;  of  candidates,  stating 
ntjo  and  previous  e.xperionce,  accompanied  by  copies  (which 
will  not  be  retnrnod)  of  not  more  tluin  thrco  testimonials  of 
recent  date  as  to  character  and  competency,  and  endorsed 
"  Surveyor,"  to  be  addressed  to  the  undersigned  and  delivered 
before  the  'Mlh  December  next. 

( By  order) 

W.  A.  nUBn.XRD, 

Town  Clerk. 
Town  Hull,  Ramsgnte. 
Xuveniber  27.  1807. 

TLFRACOJIBE  UR15AN  DISTRICT  COUNCIL. 

-»-  WAXTKD   n[Mi;Dl.\Ti;iA'. 

Knginccring  Assistant  (fully  qualilied),  for  a  period  of  not 
less  than  three  months.  Ifust  have  had  varied  experienco  in 
the  construction  of  sewers,  and  in  the  preparation  of  plans, 
estimates,  specilications,  &e.,  in  connection  with  the  same. 
Sl.ite  salary  required,  which  will  be  paid  montlily. 

Apply  by  letter,  staling  experience  and  enclosing  copies  of 
recent  testimonials,  to 

0.  M.  PRODSR, 

Engineer  and  Surveyor. 

Town  Hall,  lifracombe. 
December  22.  1897. 

GITY  OF  JrANCHESTER. 
The  Corporation  of  Manchester  are  prepared  to  receive 
applications  for  the  position  of  Second  EngineerinGT  Assistant 
in  I  he  City  Surveyor's  ollice.  Kuch  a))j)lic;int  must  hold  the 
certilicate  of  the  Incorporated  Association  of  Municipal  and 
County  Engineers,  and  be  a  neat  and  rapid  draughtsniHn, 
accurate  surveyor  antl  lovelier,  and  capable  of  preparing 
linishcd  drawings  from  preliminary  sketches.  Salary,  £100 
per  annum.  Applications,  stating  age  and  experience,  ac- 
companied by  copies  of  not  more  than  three  recent  testi- 
monials, and  endorsed  ''  Second  Eni:r'ueeriug  Assistant,"  to  be 


addressed  to  tlie  Oily  Surveyor,  Town  Hall,  Manchester,  and 
delivered  not  later  than  the  Gtli  Janoarj-,  1808. 
Canvassing,  directly  or  indirectly,  will  disqualify. 

WM.  HESHY  TALBOT, 

Town  Clerk. 
Town  Hall,  Manchester. 
December,  1.897. 

NUNEATON     AND     CHILVERS     COTON 
URBAN'    DISTRICT   COC.VCIL. 
APPOINTMENT   OF  SEWACJE  WORKS  MANAGER. 
Applications  are  invited   for  the    jwuilion   of   u    Working 
Manager  at  the  Sunajre  Works.     The  person  appointed  will  be 
retpiired  to  undertake  the  gc nonil  mana^,'eul<•nt  of  the  Bewuge 
works  under  the  direction  of  the  Cinincil's  Kngineer. 

Candidates  should  have  a  good  practicul  knowledge  of 
sewage  treatment  by  chemical  precipitation  and  artificial 
filters,  and  experience  in  the  working  and  repairing  of  pump- 
inpr  machinery  and  sludge  presses. 

The  wages  will  be  £2  weekly,  with  a  house  at  the  sewage 
works,  rent,  coal  and  water  free. 

Applications,  in  candiil.ate's  own  handwriting,  stating  ago 
and  experience,  and  accompanied  by  copies  of  three  recent 
tesiimonials,  are  to  be  delivered  to  the  nndcrsigned  on  or 
before  Tuesday,  January  4,  IHilM. 

Canvassine,  directly  or  indirectly,  will  bo  considered  a 
disqualification. 

J.  S.  PICKERINO.  C.E., 

Engineer  iind  Surveyor. 
Conncil  Offices,  Nuneaton. 

December  21.  1897. 

T3URAL  DISTRICT  COUNCIL  OF  MALDON. 

-1-^  Al'i'OINTMKNT  Ol'  HICIIWAV  Sl.'UVEVUR  AND 
INSPECTOR  01''  NUISAXCKS. 
The  Rural  District  Council  of  Maldon  invite  applications 
for  the  appointment  of  Highway  Surveyor  and  Inspector  of 
Nuisances  anil  of  Dailies  and  Cow  Sheds,  and  Inspector  under 
the  I'etroliuun  Acts  tor  the  Dengie  district,  which  comprises 
the  parishes  of  Althorne,  Asheldiiam,  Hradwell,  Cold  Norton, 
Creeksea,  Dengie,  North  Funihrldge,  Ilazeleigh,  Lalchingdon. 
Mayland,  Mundon,  Purleigh,  Saint  Lawrence,  Southniiuster, 
Steeple,  Slow  Maries,  Tillinglium  and  Woodham  Mortimer, 
with  a  population  of  7,395,  the  niilonge  of  the  roads  in  the 
district  under  the  care  of  the  Council  1  eing  about  96  miles. 


SLWACE   RAISED 


FOR 


RAISING 


PATENT 


ADAMS'  PATENT  LIFT  CO., 

5  &  7^  OLD  QUEEN  STREET; 

WESTMINSTER,  LONDON. 

And    YORK. 


SEWAGE    AUTOMATICALLY 


SEWAGE  LIFT. 


S  EWACE    TO    Bt    RAiStO 


Makers  of 

FLUSHING  SYPHONS^ 

SLUICEb,  &c. 


'^'~~:m^im^i4^ii. 


AA— ITolcs  for  pouring  in  cement  or  com- 
position. 
BB— Slrcngilicncil  an  i  Lcni^hcncd  Socket. 


TRUINVERT   PIPE. 

To  put  it  shortly,  this  pipe  .secures  true 
alignment  of  invert,  increased  strength  in 
the  socket,  thrco  gas  and  water-tight  co::- 
nections  at  every  joint,  and.  «liile  uliowin'^ 
for  a  .sllijlil  scitlfmciit  when  ^ir^^  luiil,  forms  nn 
absolutely  rigid  Joint  liitcrtiv  tin-  icmcnt  .sets. 

1.  Qna    and    Wator-Ticht    Jomtc    c.isily    mado 
under  wator. 

2.  True  Aliicnmont  of  Invert. 

3.  Socket     tho     stronKCtt     part     of    the     plp«k 
V                         .                                                               4.     No  special  iunctions  required. 

or— Inner  Socket  and  nest. 

KK— WmmU-r  for  ccmeni  or  compasllion.      rtJinnE'O         B.      r'Dcr'M         »iJ         ir     IT    _ 

FK-siiin!jta Joint lu new iwsiiiou.         UAILS     Of    uKLLN,    Ltd.,    Halifax. 
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The  officer  appointed  will  be  required  to  keep  a  horse  and 
cart  daring  the  winter  months  and  to  gire  his  whole  tirae.to 
the  duties  of  his  office. 

He  must  be  able  to  perform  the  duties  of  an  Inspector  of 
Nuisances  as  prescribed  by  the  orders  of  the  Local  Govern- 
ment Board  ;  also  to  carry  out  the  duties  of  Highway  Sur- 
veyor to  the  Council. 

Salary,  £1.50  a  year,  to  include  travelling  and  all  other  ex- 
penses except  printing,  postages  and  stationery. 

Applications,  in  candidate's  own  handwriting,  stating  age 
and  gi*^ing  particulars  as  to  previous  occupation  and  experi- 
ence, and  accompanied  by  copies  of  testimoni.ils  of  recent 
date  not  exceeding  six  in  number,  to  be  sent  to  the  Council 
on  or  before  8th  January,  1898. 
(By  order) 

ALFRED  C.  FREEIilAy, 

Clerk  to  the  Council. 
Maldon,  Essex. 
20th  December,  1897. '_ 

pOUXTY  BOROUGH  OF  BIRKh;NHEAD. 

^  ADDITIOXAL  BUILDING  INSPECTOR. 

The  Town  Council  are  prepared  to  receive  applications  from 
persons  qualified  to  act  as  Building  Inspector. 

The  person  appointed  will  be  required  to  devote  the  whole 
of  his  time  to  the  duties  of  the  oflice. 

Salary,  £130  per  annum  rising  £5  yearly  to  £'150. 

Further  particulars  respecting  duties  may  be  obtained  on 
application  to  the  undersigned. 

Applications,  in  candidate's  handwriting,  stfiting  a^e,  which 
must  be  between  twenty-eight  and  thirtyfiie,  accompanied 
by  copies  of  not  more  than  three  testimoniils  of  recent  date, 
and  endorsed  "  Building  Inspector,"  to  be  sent  in  to  me  on  or 
before  9  a.m.  on  Thursday,  the  30th  inst. 

Canvassing  will  be  deemed  a  disqualification. 

CHAS.  BROWNRIDGE,  a.m.inst.c.e., 

Borough  Engineer  and  Surveyor. 

Town  Hall,  Birkenhead. 

9th  December,  1897. ^_^_ 

OROUGH  OP  WEST  HARTLEPOOL. 

NEW  SEWERAGE  SCHEME. 

Wanted,  in  the  Borough  Engineer's  office,  in  connection 
with  the  above,  two  competent  Assistants,  who  must  be  first- 
class  surveyors  and  draughtsmen  and  have  a  thorough  know- 
ledge of  sewerage  works  generally. 

The  salary  will  be  £2  10s.  per  week  each. 


Applications,  staling  age,  experience  and  present  employ- 
ment, accompanied  by  not  less  than  three  testimonials,  to  be 
addressed  to  the  chairman  of  the  W^orks  Committee,  and 
delivered  at  the  office  of  the  Town  Clerk  not  later  than  noon 
on  Tuesday,  the  -Ifh  day  of  January,  1898. 
(By  order) 

J.  W.  BROWN, 

Borough  Engineer. 
Borough  Engineer's  Office, 
15th  December.  1897. 

BOROUGH  Ofc'  SOUTHEND-ON-SfiA. 
The  Corporation   invite  applications  for  the  appoint- 
ment of: — • 

1,  A  General  Assistant  (permanent); 

2,  A  Temporary  Assistant  in   the  Borough  Engineer's 

department. 

The  General  Assistant  must  be  not  less  than  twenty-fire 
years  and  not  more  than  thirty  years  of  age.  He  must  have 
had  experience  of  municipal  work,  and  possess  n  good  know- 
ledge of  architectural  work  and  constructional  ironwork ; 
must  be  a  good  surveyor,  leveller  and  draughtsman  ;  and  will 
be  required  to  assist  generally  in  the  work  of  the  department. 
The  salary  will  be  £100  per  annum,  and  the  ap'  jintment  will 
be  terminable  bj'  one  month's  notice  on  eitlier  side. 

The  Temporai'y  Assistant  must  be  between  twenty-five 
years  and  thirty  years  of  age  ;  and  must  be  a  good  surveyor, 
leveller  and  draughtsman.  He  will  lie  required  to  plot  on  all 
new  buildings  and  additions  to  the  ordnance  map  and  prepare 
a  plan  of  the  sewers.  The  salary  will  be  35s.  per  week,  and 
the  appointment  will  be  terminable  by  one  month's  notice 
on  either  side,  though  if  satisfaction  be  given  it  will  prob- 
ably last  for  .at  least  six  months. 

Written  applications,  on  foolscap  (one  side  only),  stating 
age,  experience  and  where  at  present  employed,  and  accom- 
panied by  copies  of  not  more  than  three  testimonials  of  recent 
date  (which  will  not  be  returned),  to  be  forwarded  to  the 
undersigned  not  later  than  Wednesday,  the  29th  December, 
endorsed — 1,  "General  Assistant  to  Borough  Engineer";  2, 
"  Temporary  Assistant  to  Borough  Engineer." 

Canvassing  the  members  of  the   Council,  directly  or  in- 
directly, will  be  a  disqualification. 
(By  order) 

WILLIAM   GREGSOX, 

Town  Clerk. 
Sonthend-on-Sea. 

10th  December,  1807. 


J.  PLA 


& 


Hoddlesden  Collieries  and  Sanitary  Tube 
and  Fire-Brick  Works, 

Eccleshill  Collieries   and   Stoneware  Pipe 
and  Glazed  Brick  Works, 


Telegrams  : 
"  PLACES, 
DARWEN." 


LANGS. 


^AN  I  I  AK  Y        I  U  D  tv^     from  2-!n.  Diameter  to  4Mn.  Diameter. 
STANFORD  JOINTED  PIPES,  with  ordinary  or  deep  sockets,  A  SPECIALITY. 

GLAZED      BRICKS*     white    q^    ooa^ouRED. 

LEEDS  FIRECLAY  C 


GLAZED  BRICKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S   PATENT   SAFETY  JOINL 

Fire  Bricks,  Furnace  Linings,  Sinks,  Traps,  Porcelain  Baths,  &c. 
THURSTONLAND    RED    FACING    BRIGKSi 


BALTIC  WHARF.  WATERLOO  BRIDGE,  London,  S.E.  ;    L,  &  N.  W.  Ry.  Goods  Yard,  WoKship 
Street    E.C. ;  i6  Charterhouse  Street,  E.G. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 
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WANTED,  an  oneif^etic  Engineering  Student,  to 
test  iimtcrials  of  v.uioiis  kiiult-  :iii(1  to  niriy  oiil  e.\- 
ppriniental  tests;  one  with  some  kiiowlrdjri'  of  elicmiatrv  pre- 
ferred. Commeiifiiig  HHlaiy,  U5s.  por  Hick. — Apply, 
cipal  Kngineer,"  office  of  TiiK  Sl'BVKYOB.         


'  M  iini- 


TENDERS   WANTED. 

plTV   OF  I\lANt;HK.STEK. 

^-^  Tin'  Sanitary  ('i)miiiittee  invite  tetulers  for  (lie  niectioii 
mill  i-oiiiplutioii  of  llili-lei'ii  Shops,  fruiilinp;  ( (Idham-road 
Ijetweeii  Coniw.ill-Btrcet  and  Spittiil-Btroet. 

Copies  of  dra^vill^;^,  hills  of  quantities  and  forms  of  tender 
may  he  ohlaiiied  on  application  to  the  City  Surveyor,  Town 
Mail,  Jlanelieslcr,  on  payment  of  5  guini-as  (wliieli  snni  will 
he  refunded  on  receipt  of  the  ilrawinRs  and  other  dounnienls 
with  a  hi'iid-Jiilc  tender). 

Sealed  teinlers,  tmelosed  in  the  ofticial  envelope  and  ad- 
dressed to  the  cliairnuin  of  the  Sanitary  Committee,  will  be 
received  at  the  ('ity  Surveyor's  ollice  not  later  than  9  a.m.  on 
Monday,  the  lOtli  day  of  .January,  1898. 

The  Committee  do  not  hind  themselves  to  accept  the  lowest 
or  anv  tender. 

WM.  HENRY    lALBOT, 

Town   Uall,  Mancheflei.  Town  Clerk. 

December  22,  1897. 

CITY  OF  MANCLiE.STER. 
The  Sanitary  C'lnimilleo  invite  tenders  fur  the  erection 
and  completion  of   tnenty-si.N  three-storey  Tenement    Build- 
ings and  two  corner  Shops,  fronting  Pott-street  and  Caroline- 
street,  Ancoala. 

Copic.^  of  drawings,  bills  of  tpianlities  and  foi-ms  of  tender 
maj-  be  ohtained  on  application  to  the  City  Surveyor,  Town 
Hall,  Manchester,  on  payuient  of  .'>  guineas  (which  sum  will 
be  refunded  on  receipt  of  the  drawings  and  other  docnmcuts 
with  a  bond-jidc  tender). 

Sealed  tenders,  enclosed  in  (he  official  envelope  and  ad- 
dressed to  the  chairman  of  the  Sanitary  Committee,  will  be 
received  at  the  City  Surveyor's  oSice  not  later  than  9  a.m.  on 
Wonday,  the  10th  day  of  January,  1898. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

W.M.  IIKNKV   TALBUT, 

Town  Clerk. 
Town  H;ill.  Manchester. 
Hecembci'  22,  1S97. 


pITY  OF  J5IKMINGI1AM. 

yJ  Tl)  LIME.'^TONi;  PAVINi;  CONTKACTOHS  AXU 
OTHERS. 

The  ruhlic  Worku  Committee  «ro  prepared  to  receive 
lenders  for  the  laying  and  maintaining  of  snch  qnantitiee  of 
Ijimestono  Taving  I'm-  Footpaths  as  may  he  rei|nired  w  be 
laid  within  (he  city  during  the  twelve  months  ending  the 
31st  of  December,  1898. 

A  specilication  of  the  proposed  werk,  together  with  form  of 
fender,  may  be  obtained  on  applicution  io  the  nndersigned 
on  and  ul'tor  the  29lh  iDBt.,and  tenderK  to  bo  Bent  in  not  Inter 
than  noon  on  Wednesday,  5th  Jannary  ue,xt,  endorsed  "  Tender 
for  liimestone  Paving."  Samples  of  the  niati^rials  pro))0»ed 
to  be  used  to  be  forwarded,  carriage  paid,  to  the  City  8un-oyoi- 
by  not  later  than  the  3rd  of  .lannary. 

The  lender  of  any  person  or  firm  paying  less  than  the 
minimum  standard  rate  of  wages  current  in  the  district  will 
not  be  accepted. 

The  Conimiltee  do  nut  pledge  tliemdclveB  to  accept  the 
lowest  or  anv  tender. 

JtillN    PKICE, 

City  Surveyor. 

City  Surveyor's  Office,  The  Council  House,  Birnjingliam. 
December  20.  1897. 

rM m PtYR AT] ON  0 V  AVOL V E K H AM FTO N . 

^^  The  Sewerage  Committee  are  prepared  t<i  receive  fenders 
for  the  Construction  of  about  782  lineal  yaidsof  9-in.and  12.in. 
ripe  Sewers,  together  with  manholes  and  biniph(des,  in  Dun- 
stallroad  and  (Jtorsebrookroad. 

Plans,  section  and  specilicalioiis  may  be  seen,  and  copies  of 
bill  of  qnantities  and  form  of  tender  obtained,  on  application 
at  the  Borough   Engineer's  oflice. 

Tenders,  endorsed  "Tender  for  Sewers.  Duiiulall-road,"and 
addressed  to  the  chairman  of  the  Sewerage  Conimiltee,  to  be 
delivered  at  the  Town  Clerk's  office  not  later  than  12  o'clock 
noon  on  Saturday,  Jannary  1,  189S. 

The  contractor  will  be  required  to  enter  into  an  undertaking 
to  pay  not  less  than  the  minininni  standard  rate  of  wages  of 
the  district  and  to  observe  certain  hours  of  labour  in  accord- 
ance with  the  resolution  of  the  Town  Council. 

The  Committee  do  not  bind  theinselveE  to  accept  any  or  the 
lowest  tender. 

J.  M.  BKAIJLEV.  c.F.  , 
Borough  Engineer  and  Surveyor. 

Town  Hall,  Wolverhampton. 
LSth  December,  1807. 


GALVANIZED 


IRON 


fred';braby2(C 


riTZROY  WORKS 

35210  3G4  EusTON  R? 
TONDQNj 


BLACKMAN 


TRAOe     MARK 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 

FORE   STREET,    LONDON,    E.G.,    and    Briinchco. 


.OLDACRES    &    CO., 

ELECTROGKAPHERS,  LITHOGRAPHERS,  PRINTERS,  cU. 

62     CHANCERY     LANE,    W.C. 
Bills  ol  QuuntltloB,  Spocltloatlons,  Reports,  &r.,  Elootrographoil  »  ilh 

ftct-Mitny  Hii'i  ilmpfttcli.  u»)uiil  to  l,itliuKoi|>li.v.  and  6"  per  cent.  rln'ii)(er. 
r.iil  uiinipliy  Hi.  luudcmtc  rates.  IMiius  eiiliii>:('<l,  roihiced.&c, '"'^  i  i-tvlf, 
"  Qu'iiititiep  '»  ll'tx,  Mm.  x9iu,  X  6  in.,  flroji  Irunt,  2t^.  cncb  »  ArcliiiL-rti; 
mil  Surveyi.iK'  Draft  Papers  —  QunutitioK,  SpcciUcBtiou,  AbelrHCt, 
Dinioasiou,  ifec,  los,  6(1.  poi-itaiu.    Price$  and  Spti:imen$  on    ftpltcaiton. 


FHE    CROBY    GRANITE  CO. 

N.i»f    IKI'l'.Sl'l':!;.     LIMITED 
Sui>i>l\  llicii  tliiinilr.  \^llU'h  ih  ••'  I'l-    lnnl*-  ■ 
iixl  bt-bi  kind,  l<>  ivU  j-HkUvtty  hUkUuiio, 
SottH  for  mviiig  elrceU,  t-roKsintfH  nml  cutiM 

MiiCHdniiJ.  dii|>l'f^  nnd  Kmvrl  foi'  ilrivct-,  fwl 
piillis.iiml  niiurelc  v^i-rk. 
Kerb,  Hlinigltt  nnd  cirouliir. 

rof.1  Hiitl  TcltKrrti'bic  Ail'lif-  ■ 


ALUMINO- 
FERRIC. 

THE   Precipitant. 

r.oLL    MONuracTURLns 

PETER  SPENCE  &  SONS, 

o  XX  z:  .^Ol  z>  x:  s  rr 

NAVVY  BARROWS 

Barrows  for  All  Purpose-. 

CONTRACTORS'  TIMBER, 

ri'lliMjT    Hoiinf^  ftii'l    Runi.er^  l->  i. 

TuhIm?!  ,  riiiiik  iiu'l  Sftiiitliii!:.  W  1  1, 

I  .  iiiiiij.  .Kohorv,  I'lc^  iiii.l  Hiui!i  ■      ,--l:,)ll-. 

JOHN  ASHWORTH  &  CO., 

ki»'.siiiil»lc  >in^    Mill-. 

WATERFOOT,  MANCHESTER. 

t,  mil.  l-^■■.  I'd'  1 .    I.'     ■■■'    :.  li  .''.  n.   '  '  ■ 

The  "STRATFORD" 
LABELS. 


Clicap!  LejliMc!!    Imperishable II 

lllusirincd  I  .imtocur  f'rrc. 


JOXZIV      STVIXTH:. 

RON  A  I        I    AHI   I        I    VC  I  l»R\ 
SI  RAT  FORD-ON-AVON. 


736 


THE    SURVEYOR  AND   MUNICIPAL 


[December  24,  1897. 


TO      URBAN      AND       RURAL      DISTRICT   i 
COUNCILS,  CONTRACTORS,   BUILDERS. 
ENGINEERS,     GAS-FITTERS     AND     OTHERS. 
The  Vestry  of  the   Parish  of  St.  James,  Westminster,  have 
for  disposal  a  quantity  of  Gas  Lamp-Columns,   Street  Lan- 
terns,  Guard   Posts,   Drain   Pipes,  Ac,  in   good   condition,  of 
Tarions  patterns  and   designs,  and   are   prepared  to   receive 
offers  for   the   Banie.    either   in    larjje    or   small    quantities. 
Forms  of  tender  and    full   jiarliculars   may  be  obtained  on 
application    to   the    Surveyor,    Vestry    Hall,    riccadilly.   W. 
Tenders,  under  cover,  endorsed  "  Tender  for     -,"  should  be 
delivered   to    me   on   or   before    Tuesday,    the    2.5th    day  of 
January  next. 

The  Vestry  do  not  bind  themselves  to  accept  any  tender. 
(By  order) 

T.  HENSMAN  MUNSEY, 

Vestry  Clert. 

Vestry  Hall,  Piccadilly,  \V. 

14th  December,  1897. 


G GLASGOW  CORPORATION  TRAMWAYS. 
'      The  Corporation  of   Glasgow  arc   prepared  to  receive 
tenders  for  the  supply  of  2,000  tons  of  Steel   Straight   Track 
Rails,  200  tons  of   Steel   Curve   Rails,  and   about  120  tons  of 
Steel  Fishplates. 

Specification,  with  form  of  tender  and  section,  can  be  ob- 
tained on  applii'ation  to  Jlr.  John  Young,  General  Manager, 
S8  Renfield-street,  Glasgow. 

Tenders,  sealed  and  marked  on  the  cover"  Tender  for  Tram- 
way Rails,"  to  be  lodged  with  the  subscriber  not  later  than 
10  a.m.  on  28th  December,  1897. 

The  Corporation  do  not  bind  themselves  to  accept  the 
lowest  or  any  tender. 

J.  D.  MARWICK, 

Town  Clerk. 
City  Chambers,  Glasgow. 

23rd  November,  1897^ 

BOROUGH  OF  SOUTHEND-ON-SEA. 
TO  BUILDERS. 
The  Corporation  invite  tenders  for  Re-roofing  the  Under- 
ground Conveniences  in  High-street  with  steel  troughing  and 
girders,  strengthening  existing  walls,  diverting  existing  sewer, 
and  other  appurtenant  work. 


Plans  may  be  seen,  and  bills  of  quantities  and  form  of 
tender  obtained,  on  and  after  Thursday,  the  23rd  instant, 
upon  application  to  Mr.  Alfred  Fidler,  assoc.m.insi.c.k., 
Borough  Surveyor,  Clarence-road,  Southend,  and  on  payment 
of  1  guinea,  which  will  be  returned  on  receipt  of  a  bond-fide 
tender. 

Sealed  tenders  (with  "  quantities "  fully  priced),  marked 
"  Tender  for  Conveniences,"  to  be  delivered  at  my  office  on  or 
before  Thursday,  the  6lh  January,  1898,  at  12  o'clock  at  uoon. 

The  Corporation  will  not  be  bound  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WILLIAM  GREGSON, 

Town  Clerk. 
Southend-on-Sea. 

15th  December,  1897. 

WALMER  URBAN  DISTRICT  COUNCIL. 
PUBLIC  CONVENIENCE. 
FENCING  AND  LEVELLING  RECREATION  GROUND. 
The  Urban  District  Council  (jf  Walnier  invite  tenders  for 
the  Erection  of  a  Public  Convenience  near  the  Strand-prom- 
enade, and  also  for  Fencing  and  Levelling  th"-  Site  of  the 
new  Recreation  Ground,  Campbell-road,  Walmcr. 

Plans  and  specifications  may  be  seen  at  any  time  on  appli- 
cation, between  9  a.m.  and  4  p.m.,  to  the  Surveyor,  Mr.  J.  E. 
Turner,  2  Cormvall-road,  Walmer. 

Sealed  tenders,  endorsed  "Tender  for  Public  Convenience," 
or  "Tender  for  Fencing,  i'c,"  should  be  sent  in  to  me  not  later 
than  the  5th  January  ne.xt. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

F.  W.  HARDMAN, 

Clerk. 
4  and  o  Park-street,  Deal. 

10th  December,  1897.  

URBAN     DISTRICT     COUNCIL     OF     RAD- 
CLIFFE. 
The   Urban   District   Council  of   Radcliffe  are  prepared  to 
received  tenders  for  the  execution  of  the  several  works  com- 
prised in  the  following  contracts — ti:., — 

Contract  No.  1  :  For  the  Construction  and  Erection  of  the 
Buildings  and  other  works  in  connection  with  Public  Baths. 


For    UNDER    SUATES,  TII.ES    OR    METAL. 

THE  CHEAPEST  AND  BEST  ROOF-LINING.   As  supplied  to  H.M.  Government  for  over  50  years. 

Lists,    Samples    and    Full   Particulars    free    on    anplicalion    to- 


&  €3€^«,  HEAD  OFFICE,  BUNHILL  ROW,  LONDON,  E.G.; 

SLAG    WOOL    WORKS,    KIRKINTILLOCH,    near    GLASGOW. 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  -^ 

40  by  27 „         3- 

53  by  31 „         «a/- 

CnjV';.-.  tn  one .-htrl  C^nhij -iO,  hfj nrrax'jrmcni. 


COPIES   BY  WHITE   LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  J.  6 

40  by  27 „       2« 

53by31  „       3  6 

J.  MALDEN  &  CO., 

8  ALBERT   SQUARE,  MANCHESTER. 


J^^       ""       '''%. 


SiibsciilK'd  Capital  -  £2,127,bU0. 


Ikmt  Offifi-' 


(  45  DALE  STRtET.  LIVtRPOOL. 
I  73i"i 


•TSKINOWILUftMSTRtfl,  UlNUON, 


lil..,;,i  CMumiseim]  allow..!  (■'  SURVEYORS 
BUILDERS  and  ARCHITECTS,  tor  lutnnbictiou  ol 
Bueiutes. 


G.WOOLLISCROFT&SON, 


tions  and  Prices  on  application. 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,  Limited. 

Head  Office  :  49  Queen  Victoria  St..  EX. 

(.las.K  vt  all  kiuiis  covered  l.\v  the  rolicics  of 

t.hib  Coiiit>«iiy. 
MODERATE  RATES.     PROI»IPT  REPLACEMENTS 

SURVEYS  AND  ESTIMATES  FREE. 

'Icn  per  cent,  of  the  premiums  rctiuneil  everj 

M\  vearB  in  cabes  where  no  claim  has  arisen. 

Applicatloas  for  Agencies  lavlted. 

Liberal    Terms    for    BuslnesB    Introducea 


EASTWOOD  &  CO.,  Limited. 

Hontl    Office:      BELVEDERE     ROAD,    LAI>1HI:TI!,     S  K.  ^^ 

BRICKS.   LIME.    CEMENT 


In  any  Quantities         For  Prices  apply  tc  above  address. 
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Contract  .Vo.  2 :  For  the  Snpplvinfr  and  Fixing  of  all  En- 
Rinoerincr  Work,  Hot  and  Cold  Water  Systfina,  and  all  con- 
nnotions  and  fittings  complete. 

Dra^vinp:9  and  specifications  may  bo  seen  and  a  copy  of  the 
bill  of  quantities,  with  an  abstract  of  the  specifications  and 
form  of  tender,  obtained  by  an  application  to  the  Engineer,  at 
tho  Council  offices,  Radcliffe,  Lancashire,  on  payment  of 
£1  Is.  for  each  set  of  cinantitios.  Ac,  which  sum  will  ho  re- 
turned to  every  person  who  makes  a  bo)i<!-/iJt'  tender,  fully 
priced  nut  on  «he  forms  provided,  and  returns  the  docnirienta 
ent  mated  to  him. 

The  Council  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender,  and  will  not  nccipt  the  tender  of  any  lirui  <»■ 
person  paying  less  than  the  standard  rate  of  wages  current  in 
the  district.  Sealed  tenders,  markeil  respectively  "  Contract 
Xo.  1  "and  "Contract  No.  2,"  tolin  forwarded  to  the  undersigned 
on  or  before  the  lUh  day  uf  January,  l.SO.S. 

.1.   SH.AUPI.ES, 

Clerk  to  the  Council, 
necemlier  14,  1S97. 

BOROUGH  OP   SOUTHEND-ON-'SRA/ 
TO  BUILDERS. 

The  Corporation  invite  tenders  for  Repairing  the  Loading 
Pier  in  Ifarine-parade. 

Plans  may  be  seen,  and  bills  of  quantities  and  forms  of 
tender  ohtained,  on  and  after  Thursday,  the  23rd  instant, 
upon  application  to  Mr.  Alfred  Fidler,  as.soc.m.inst.c.e., 
borough  surveyor,  Clarence-road,  Southend,  and  on  payment 
of  1  guinea,  which  will  be  retnrnedon  receipt  of  a  bond-fide 
tender. 

Sealeii  tenders  (with  "  quantities  "  fully  priced),  marked 
"  Tender  for  Loading  Pier,"  to  be  delivered  at  my  office  at  or 
before  9.30  a.m.  on  Thursday,  the  6tli  January,  1S98. 

The  Corporation  will  not  he  bound  to  accept  the  lowest  or 
any  tender. 

(By  order) 

W1LLI.\.M    CRFt^SON, 

Town  Clerk. 
Southeud-on-Sea. 

15th    Deceinber,  1897. 

C^    ORPORATION  OF  WOLVERHAMPTON. 
The    Public   Works  Committee   is  prepared   to  receive 
designs  and  tenders   for  Mi)tor  Vans  for  Street  Scavenging 
and  the  conveyance  of  Roail  Jlateriala. 

Drawings  and  a  full  desciiption  of  the  motive  power,  capa- 
city and  other  particulars,  addressed  to  the  chairman  of  the 


Public  Works  Committee,  to  be  delivered  not  later  than  S(on- 
day,  February  7,  189S. 

batline  specification  and  form  of  tender  can  be  obtained  on 
application  to  tho  Borough  Engineer's  office. 

The  Committee  do  not  bind  themselves  to  accept  any  pro- 
posal, and  firms  tendering  do  so  at  their  own  cost  in  every 
respect . 

J.  W.  BR.\DLEY,  c.F  , 
Borough  Eng^ineer  and  Surveyor. 

Town  Hall,  Wolverhampton. 
December  21,  1897^ 

BOROUGH    OF     nOVER. 
The  Town  Council   invite   tenders    for    l,.'i(K)   tons    of 
Broken   IJiiernsey  Granite,    2.''>0    tons  of    tiaernsey    (Imnite 
Sil'tings,  and  l.iKK)  cubic  yards  of  Broken  Flints. 

The  specilieatiim  and  conditions  and  forms  of  tender  can  be 
obtained  at  this  office  during  office  hours. 

Sealed  tenders  to  be  delivered  at  this  office  before  2  p  m. 
on  Tuesday,  the  28th  day  of  December  instant. 

The  Council  do  not  engage  to  accept  the  lowest  or  any 
tender,  and  no  tender  will  be  received  which  is  not  upon  a 
form. 

(By   order) 
E.  WOLLASTON  KNOCKER, 

Town  Clerk. 

Town  Clerk's  Office,  Castle  Hill  Honse,  Dover. 
9th  Recember,  1897. 

HESTONANI)    ISLKWORTH    URBAN 
DI  ST  RU'T    COU.NC  I  L. 
TO  CONTRACTORS. 
The    above    Council    are  prepared   to  receive  tenders    for 
Making-ap  and  Sewering  the  foUowinc  roads  : — 
Osterly-road  (part  of),  Church-roa<l, 

Hanover-road,  The  Grove, 

Grove-road,  Avenue-road,  and 

Collego-road, 
situate  at  Spring  Grove,  lalewortli. 

Plans,  sections  and  aiiecitications  may  be  seen  and  forms 
of  tender  obtained  upon  application  to  Mr.  W.  A.  Davies. 
.\.M,i.c.F.,  Engineer  and  Sniveyor  to  the  Council,  at  liis 
offices,  Town  Hall,  llounslow,  between  the  hours  of  y.iin  and 
1.0  from  December  22nd  to  Jauuai-y  3rd,  and  npon  paymeni 
of  a  deposit  of  £10,  which  will  bo  returned  npon  receipt  of  a 
bond-fide  tender. 

Tenders,  endoiseil  "Tender  for  Spring  firove  road.o,"  I'l  lie 


THE  NEW  EXPANDED  METAL 


Meshes  from  |th  in    to  6  In.  wide.      Strands  from  24  B.W.G. 
to  ,»jth  in.  thickness  of  Steel. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  numoer  ol 

iinijortunt  Uiiilillnga,  l.otli  I'lil.lieaii.i  Private,  In  tliis  country  and  abroad. 
FOR  SOLID  PLASTER  PARTITIONS,  -'  inches  thick,  with    Expanded 

.M.  t.ll  L.itliint;       Khvi.r.n.l,  mi  uiill-Iir.«.t,  iili.i  |.ruclicnlly  sounil-priKil. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

l,.i  «all3  all.l  cuilinnB.  als..  for  aiisptlul.-.l  c.ilintja.  ornanirlital  lno..Mings.,-nc«jiln[  Coliinm. 
girdirs.  ie.     nc.  cnvcliing  or  falling  away  ul  plastii-  U'  I'l-  l.-.arr.l. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark 

able  results  and  advantiii;e«  i>(  tliese  will  Im-  Ixttrr  undiraUKXl  by  (xTiiuI  til  tlii:  He[»*t 

lierelnalter  ret«;   red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS— Cement  appUed   to   Kx 

l.anded  Met.il  is  nut  lial.l.-  t..<r.i.k  or  tall  assay  thr.oigli  cimiiges  ol  temiwraliiie. 


'mM 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supphed  t- 

llie  lioyal  Paiki,  I.  i.lint;  Itailway  Con.,.aiii. ■=  aii.l  lali.t,.!  K.tal.-»  t ghoul  tl..-  K.ligaMlu. 

ORNAMENTAL.       STRONG.       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.-These  are  inniuueraUo.    ll 

can  be  used  «lieie\er  latticework  .s  riajuu.,1.  lr.mi  a  letter  rack  to  a  lill.liall.  for  |!..d.i 
liordering  and  arch»ay«.      !•  liiglily  ornanuuial  and  excfe^tingly  durable,  batiun  uo  ju4ai 

to  mat  away.  ,.       .,       .  .  .,   ,        .         .. 

Being  expanded  by  rapid  maclilnery,  It  ii  conildeiably  obraper,  itrengtli  lor  •>iciigtl. 
tliaii  any  other  deseriptiou  ol  meUI  latticf-worll. 

BRASS    ALUMINIUM,  or  any  other  ductile  motjil  can  bo  expanded,  ai.  I 

the  effect  is  very  |.l.  ,i  inn.  alM  here  again  the  al.seii.-.'  ol  joilil.  gis..  glial  duiabi  11  y  :  m.r 
metal,  and  the  rapiany  ..i  iiiaiiula,  tor.- .ilK.»=  ol  v.iv  low   |.ne... 


^■Jy^i:^H^0^i^^:<^^i<^y^.     CATALOGUES  AND  PRICE  LISTS  can   bo  ol.tmii.d  on  ^'Pi'"''-'",   • 


THE  EXPANDED  METAL  COMPANY.  LIMITED, 

■1;)  t  fri:it  Til  iMEs  sriiKirr.  /j>.\/i(i\.  /.'<■. 

Tolographic  Address.  "  Distend    LouJou  ' 


Works     WK.Sl    HAKli.Kl'OUL 


TeK  pill 


N..   l3- 
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sent  in  under  seal,  addressed  to  the  Clerk  to  the  Council, 
ToTrn  Hall,  Honnslow,  on  the  proper  forms  provided,  before 
noon  of  Tuesday,  January  4,  1898.  No  other  forms  of  tender 
will  be  considered. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

HUGH   R,  PEAKE, 

Clerk  to  the  Council. 
Town  Hall,  Honnslow. 

December  16,  1897.        ,,.,.,  ,.i.... 

CHESHUNT   URBAN  m STRICT  COUNCIL." 
OR.iNlTE. 

The  Cheshunt  L'rbau  District  Council  invite  tenders  for  the 
supply  of  900  tons,  more  or  less,  of  (iianite  for  road-makinpr 
purposes,  broken  to  1 J  in.,  delivered  at  Waltham  Cross  and 
Cheshunt  stations  during-  .lanuaiy,  or  lalfr  if  rerinired. 

Particulars  may  be  obtained  upon  applicalioii  to  Mr.  Rnmuel 
'I'owlsou,  .i.M.I.C.K.,  surveyor  to  the  (Council. 

Sealed  tenders,  marked  "  Granite,"  to  be  delivered,  addressed 
The  Chairman,  Cheshunt  Urban  District  Council,  St.  Mary's 
Hall,  Cheshunt,  Herls,  not  later  than  Monday,  .January  lOtli 
next. 

The  Council  do  not  binil  llieuiselves  to  accept  the  lowest  or 
any  tender. ^_^ 

BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MANUSCRIPT    COPIER    OP     DRAWINGS.    TRACINGS, 
PHOTO-COPIES    AND    Pile  >'l'0-LITHO(  JRAPIIY. 


.     J. 


A  sample  of  granite  tendered  for  must  be  sent  to  the  Sur- 
veyor. 

A.  COLLINGWOOD  LEE, 
Clerk. 
St.  Marv's  Hal!,  Cheshunt,  Herts. 
December  21,  1897. 

OITNTY    BOROUGH    OP    SOCTTHAMPTON. 


c 


ISOr.ATIOir  HOSPITAL. 


DRAFTSMEN,  LITHOGRAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  Nii.  .■(Jsr..     Tflr:;  i  uiilip'   A'Imit        •■  i  ■■,,  l.muM,  l.nuaon." 


DRAWING  and  TRACING  OFFICE 

52  Qusen  Victoria-street,  London,  E.C. 

DESIGNS,  Drawings  from  Rough  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  Inking-in.  Working,  Detail  and 
Contract  Drawings.  PERSPECTIVES,  COMPI'ITITIONS. 
QUANTITIES.  Estimates.  Specifications.  Models  for  Law 
I;,-,.--.    I„.:,sc  Plans.   Estates  lai.loul.  SU  KVl-;  VS.    li  KPGRTS. 


TO   lUIILDEliS  AND   CONTRACTORS. 
The  Crinncil  are  prepared  to  receive   tenders  for  the  Erec- 
tion  of   an    Isolation    Hospital  on  their  land    in  Mousehole- 
lane,     Millbrook,    Southampton,    comprising    the     following 
buildings  and  incidental  works: — 

Administrative  Block. 

I'Viur  Pavilions. 

Oal-balhiiig  and  Mortuary  Bhick. 

Launth-y. 

Purler's  Lodge. 

I'hitrauce  tlates,  Boundary  Walling  and  Fencing. 

Formation  of  Roads  and  Paths. 

Drainage,  Ac. 

Bills  of  quantities  may  be  obtained  at  the  Mnniuipal  I^fticee, 

Southampton,   on    and   after  Jannarv    1,    Ib9y,    between   the 

lioni-.s  of  liln.ni.  and   t  [i.ni,,  Satnrdavs  excejited,  on   pavment 

of    a  £1U   Bank  uf   England    note,  Ui    lie   deposited  with   the 

CROGGOiM  &  CO.,  U' 


3 
CONSTRUCTIONAL  WORK 

IN  IRON  OR  STEEL 


KsniHiift's    liit'iii    /'  ,■     (fi7     hiitd^    of 
leON  ROOFS  AND  BUILDINGS. 


ALSO  MANITKACinUliliS  OP 

GALVANIZED  CISTERNS, 
H.W.     TANKS 

13       Upper    Thames    Street,    LONDON,    E.C., 


Shoredi-tch,      London,      E. 


Plate    and    Sheet    Glass 

Leaded    Lights. 

Sheet    Lead    and    Pipe. 


DEPARTMENTS. 


Plumbers'    Brass    Work. 
Oils    unci    Colours. 
Paper'hangings. 


SANITARY 
GOODS. 


The  "DONNOL"  Registered  Wash-Dowu  Pedestal  Closet.  v;illi  Outlet, 
•  as  approved  by  the  London  County  Council. 

No.  1.— Raised  White.  I  No.  3. — Pireclfty,    White   inside. 

No.  2.— White  or  Ivory.  |  No.  4. — Blue  Priatod  on  White. 

Xn.  n. — ■Rrowii  Piintril  i>n  Ivorv. 


The  "PREMIER"  Syphon  Water-Waste-Preventcr,  Cast-Iron  passed 

by  the  tollowing  Water  Companies;— 

New  River.  I  Brighton.  I  Guildford 

East  London.  Folkestone.  Lambeth. 

Bomnemouth.  1  Kent.  |  Margate. 

Ami  iii.tii\    ..ilifrs. 


BILLS     OF     QUANTITIES,    SPECIFICATIONS, 
CONTRACTS,     PLANS, 

LITHOGRAPIIKO     IN     BFaST     STYLK     AND     WITH     (IHKAT     KXPEDITION    QY 

PARTRIDGE    &    COOPER, 

.1 /,■(■ ////'/•;( '7'.s"  AMI  .sTKi'Ki'(>;;y'  hniKHHiAPHiais, 
191  and  192  FLEET  STREET  and  t  and  2  CHANCERY  LANE,  E.CJ. 

l.lIilCR.^I    T)I.SOOUNT.=!.  AOCORfVNti  Til  AKKANGBMBNTS. 


K.V  lUKV. 


NINETEEN    MEDALS. 


CHICAGO    EXHIBITION.   HIGHEST   AWAPPS. 


^wnvi.     inz^ooiuiL.A]V[s     <&     co., 

UlllUlNAL    MAKKKS    n\- 

ARTISTIC  WALL    PAPERS 

Free    from    Arsenic. 

Sole  Address:  110  HIGH  STREET,  near  Manchester  Squ.art-.  LONDON.  W. 

Spniiil   -I'cnns  Jar  h'jf,url.  (If  „ll   Hi;  .>nil,„^. 
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Borougli  Accountant  (which  6nm  will  be  refunded  on  receipt 
of  a  bonft-fide  tender). 

Copies  of  tlie  drawings  and  specification  may  be  seen  either 
at  the  Mnnicipal  Offices,  Southampton,  or  at  the  offices  of 
the  Architects,  Messrs.  Greenaway  A  Smith,  21  Queen  Anne's- 
gatc,  Westminster,  during  tlie  same  hours. 

Sealed  tenders  (on  the  forms  supplied),  accompanied  by 
fully-priced  bills  of  quantities,  to  be  sent  to  me  not  later  than 
noon  on  Tuesday,  the  1st  February  next,  endorsed  "  Tender 
for  Isolation  Hospital." 

The  contractor  will  be  required  to  pay  not  less  than  the 
minimum  standard  rate  of  wages  for  tlie  time  beins;  in  each 
branch  of  the  trade. 

The  Corporation   do   not   bind   themselves  to  accept   the 
lowest  or  any  tender,   and  the   contractor  whoso  tender  is 
accepted  shall  enter  into  a  formal  agreement,  under  seal,  with 
EuGScient  sureties  for  the  due  fulfilment  of  his  contract. 
(By  order) 

GEORGE  B.  NALDKR, 

Town  Clerk. 

Municipal  Offices,  Southampton. 
20th  December.  18i)7. 

ADVERTISEMENTS. 

MUNICIPAL  AND  COUNTY  ENGINEERS' 
EXAMINATION'.— Mr.  Richard  Parry,  a.m.i.c.e., 
F.S.I. ,  &c.,  27  Great  George.street,  Westminster,  prepares 
pupils  by  correspondence  for  this  examination.  The  course 
of  work  may  be  taken  to  extend  over  thi-ee,  six  or  twelve 
months,  according  to  previous  knowledge.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  were  ju'epared  by  Mr.  Parry. 


TELEGRAMS  : 
'  Olvidttore,  London.' 


LONDON 


TELEPHONE : 
No.  1011  Holbom. 


SURVEYORS'  IN.STITUTIUX  EX.UIINA- 
TIOXS. — Complete  courses  of  prejiaration,  in  class  or 
by  correspondence,  for  the  Professional  Associateship  and 
Fellowship,  in  all  sub-divisions.  Mr.  Parrv's  ourpi-s  havo 
been  conducted  continuously  for  seven  years  with  increaniui^ 
success.  .\t  the  last  three  examinations  the  following  prizes 
were  obtained": — 

1895.  Institution  Prise,  Driver  Prize  and  Penfold  Silver 

Medal. 

1896.  Institution  Prize,  Driver  Prize  and  Penfold  Silver 

Medal. 

1897.  Institution  Prize  and  Special  Prize. 

At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  jirepared  by  Jlr.  Pitrry.  All 
pupils  receive  Mr.  Parry's  personal  attention  and  teaching. — 
Apply  to  Mr.  Richard  Parry,  K.s.i.,  a.m.i.c.k.,  ic.,  27  (jreat 
George-street,  Westminster  (immediately  opposite  the  Sur- 
veyors' Institution). 

SANITARY  INSPECTORS  and  other  exams,  of 
the  SANITARY  INSTITUTE.  Preparation  by  COR- 
RESPONDENCE.—Terms,  testimonials  and  all  particulars  of 
"  Inspector,"  Office  of  Thf  Subveyob. 


T 


ABLE  OF  FLOW  OF  CIRCULAR  SEWEKS, 
by  J.  P.  Dalton.     For  the  pocket,    (id.,  post  free  7d. 
— Uurman,  Limited,  Instrument  Makers,  Neweastle-on-Tyne. 

QUANTITIES,  &c.,  LITHOGRAPHED  acca- 
rately  and  with  despatch.  METCUIJI  &  SON, 
8  Princes-street,  Great  George-street,  Westminster,  S.W. 
"  Surveyor's  Diary  and  Tables  for  ISys,"  price  Cd..  )io?t  7d.; 
in  leather  Is.,  post  la.  Id. 

—         THE         - 


DRAWING ANo TRACING  OFFICE,   INSTITUTE  OF  SANITARY  ENGINEERS 


98  Gray's  Inn   Road,  Holborn,  W.C. 

(Adjoining  Holboru  Towu  HhII.j 

Manager— JOHN   B.   THORP,  Architect   and  Surveyor. 

Cheques  Crossed  The  City  Bank,  Ltd. 

Office  Hours— Nine  to  Six.    Saturdays  One. 

Established    1883. 

For  the  PROMPT  and  Kl-'KICIKNT  exocntion   of  all  work  usually 
requireil  bv  tbo  I'liOFESfJIO.N',  such  as 

WORKING     DRAWINGS,    COMPETITION     DRAWINGS, 
PERSPECTIYES,      TRACINGS,      SURVEYS,     MODELS, 

Blueprints  and    Black   Line   PHOTO-COPIES,   DIAGRAMS, 

Quantities,  Specifications  LITHOGRAPHED. 

TRACING   and   PRINTING   Rooms,  HATTON   GARDEN, 

connected  by  Private  Telephone. 


(INCORPORATED). 


Exaniinations  in  Sanitary  Science, 


Application  forms  aud  syllabus  of  subjects,  par- 
ticulurs  of  fees,  etc.,  can  be  had  of 

THE    SECRETARY, 

63  &  64  Chancery  Lane,  London,  W.C. 


Sole  I4lakei* 


IIVIIPROYEID        DRAIN        GX^INOIVTS^SR. 

THIS  Drain  Clinometer,  w>iioli  is  a  thoroiiglilv  w^ll-mnde  aD«1  rclljibU! 
infctruiuent,  is  intenkled  ftirtbu  use  o!  Biiildcrt.  Mi-dical  Olliocrt  ol 
Health,  Sanitary  Inepeolors  nnii  otliers  f*'r  testiiigllif  8'0]>e  of  dr.iiu  piit-s. 
Tht  arc  is  fixed  at  tile  extreme  end  of  the  Clinooieltr  bO  oa  to  allow  of  « 
close  reading  and  distinct  graduation,  and  is  divided  on  one  edge  todejrtee* 
and  quarter  degrees,  aud  on  the  other  edge  to  gmdienls  of  1  iu  :J0,  1  iu30,  1 
in  40.  1  in  60.  1  in  60.  1  in  To  and  1  in  SO. 

The  adjubtmeiit  is  by  means  of  a  nut  and  bolt,  working  ag&liut  &  spfraf 
spring.    The  "Bubble  "is  ground  and  divide*!. 

The  Clinometer  is  maile  of  teak  aud  nicely   rinifhed,   and  measure* 
12jlx2ixl-in8. 

PRICE  :-With  Blectrum  Fittings.  £1  7s.  6d«(    With  Brass  Fittings,  "£I  2s.  6d.;    With  Magnetic  Compass  extra  2s.  6d. 
.-J   Coinpl'-u  lUustraUd  Cn:-i-'i.'\ir:  ff  Itrnwino  and  Surveying   Instruments  will  he  seiit  poxt  free  on    nppliention 

~W.  H.  HARL^NG,  Mathematical  Drawing  A  Surveying  Instrument  Manufacturer.  47  Fiosbury  Pavement  l-ondgn,  E.C* 


JOHN  WOLSTENHOLME,  Albert  Works,  Radcliffe,  Lancashire. 


SLUDGE    PRESS,  with  Wolstenholme  &  Whitcho.id  "  — •"nt  Pcrforntod  Plates. 
AIR  COMPRESSORS  AND  RECEIVERS,  FORCING  RAMS,  with  all  Accessories  for  treating  Towns  Sludso.         Estimates  on  Application 
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BOOKS  AND  PAMPHLETS  FOR  SALE. 


NEW  AND  SECOND-HAND. 

The  fiffui'es  between  parenthesis  denote  the  pubHshed  pi-ice. 

Lecture  on  Food  Supplies,  bv  John  AV.  Mason,  m.b.     (6d.)  3(1. 

Lecture  ou  ililk,  by  Prof.  Wynter  Blyth.     (6d.)  3d. 

Report  on  Houses  Let  in  Lodgings,  1883,  by  Dr.  J.  S.  Bristowe.    2d. 

Sir  George  Trevelyan  and  London  Landlords.     (3d.)  2d. 

Manitoba  Official  Hand-Book.    2d. 

Land  Transfer  under  a  System,  of  Compulsory  Registration,  by  W,  J. 

Humfrya.    2d. 
Epitome  of  Church  History,  by  Rev.  "W.  Simpson,  m.a.     (3s.  6d.)  Is. 
Chardenal's  First  French.  Course.    8d. 
Annual  Index  of  iP^nVro  ofSevieu-s,  ISOl.     (2s.)  6d. 
Fii'st  Report  of  the  Department  of  Agriculture  of  British  Columbia, 

1891.    6d. 
Local  Government   Board  Report  on  Oj'Ster  Culture  in  Relation  to 

Disease,  189G.     (9s.  8d.)  2s. 
The  Museum  for  October,  1851  (Education).     (2g.  ed.)  4d. 
A  Ride  to  Khiva,  hy  Lieut.-Colonel  Fred.  Burnaby.     (6d.)  3d. 
Portraits  and  Antogi-aphs,  by  W.  T.  Stead.     (Is.  6d.)  8d. 
First  Greek  Reader,  by  W.  G.  Rushbrooke.    6d. 
The  Dulwich  College  Act  and  the  WUl  of  Edward  Allejrn.    2d. 
Catalogue  of  Loan  Pictures,  Corporation  of  London  Art  GalleiT.  1994. 

(Cd.)  3d. 
Tracks  for  the  Tunes.    No.  2,  p.  96.     (Gd.)     3d. 
Imperial  Institute  :  Report  of  Progress  to  1392.    2d. 
Employers' Liabihty ;   Past  and  Prospective  Legislation,  1896,  p,  32 

(Id.)  2d. 
Exercises  on  Latin  Syntax,  by  J.  E.  B.  Maj-or,  m.a.,  p.  16.    {6d.)    2d. 
First  Lessons  in  Latin,  by  Rev.  J.  Evans,    id. 
Elementary  Latin  Exercises.    (Id.)  -Id. 
Eclogoj  Latiufe,  a  First  Latin  Reading  Book,  by  Rev.  P.  Frost,  m.a., 

p.  2&2.    4d. 
Ontario  Laud  Surveyors:  Annual  Meeting,  1395,  p.  ISi.    6d. 
Geographv  of  Yorkshire,  hy  H.  T.  Sortwell.     (2d.)  2d. 
Gospelof  St.  Matthew  (Greek-English),  by  Rev.  Dr.  Giles.    (2s.  6d.)  6d. 
Hand-Book  of  Hometopathic  Practice,  by  AV.  K.  Kelly,  m.b.,  p.  184.    8d. 
Henry's  First  Latin  Book,  by  T.  K.  Arnold,  m.a.    6d. 
^sou's  Fables  (Latin-English).     (2s.  6d.)  6d. 
New  Latiu  Delectus,  by  H.  Young,  p.  106.    4d. 
London  University :   Matriculation    Exammation    Papers,    &c.,    1849. 

(Is.)  3d. 
Fruit  and  Gardens  for  the  People,  by  Hon.  Dudley  Campbell,    2d. 
Inductive  Latin  Course,  by  W.  B.  Smith,  m.a.,  p.  251.    8d. 
Latin  Exercises,  by  Rev.  A.  J.  Church,  m.a,     (6d.)    3d. 
Steam  Tramways  in  Italy,  by  P.  Amoretti.    4d. 
Duties  on  Coal  and  London  Cual  and  Wine  Duties,  by  T.  W.  Banning, 

(Is.)    4d. 
Small  Holdings  Act,  1S92,  by  A.  J.  Spencer.     (23.  6d.)     Is.  2d. 
Treatise  of  Analytic  Geometry-.    Part  1.,  by  Rev.  G.  Salmon.    4tl. 
Dutruc's  French  Grammar,    6s.     Is. 
Soanl  of  Trade  Journal,  March,  18S8.     (6d.)  3d. 
Financial  Reform  Almanack,  1395.     (Is.)  4d. 

Notes  of  Lectures  on  Electrical  Phenomena,  by  J.Tyndall,  ll.d,  (Is.)4d. 
Annual  Report  of  Medical  Oiiicer  of  L.C.C.,  1895.     (3s.  6d.)     Is.  2d. 
Sheffield  Report  on  Tramways,  Illustrated.     (2d.).    2d. 
Charter,  Bv-Laws,  &.C.,  of  Institute  of  Civil  Engineers.    2d. 
The  Geni.au  Magazine,  No.  2.     (Is.  Cd.)     3d. 
Hazell's  Guide  to  the  Agricultural  Rates  Act,  1396.     (Is.)     6d. 
Aladdin!  by  R.  Reece.     (Is.)    4d. 

Story  of  the  Hamburg  Plague,  by  J.  E.  Neilly.  (6d.)    3d. 
Hops  and  Hopping,  by  I.  B.  Marsh.    Beautifully  illustrated.    New,     A 

Seasonable  Presentation  Volume.     (7s.  6d.)     Is.  3d. 
The  Bill  Posters'  Directory,  1894.     (Is.)    6d. 
History  of  England  :  1066-1216,  by  J,  Davies.     (2s.)    9d, 
Cttsseli's  Pronouncing  German  Reader.    4d. 
Enelish  Etymology,  by  J.  Russell.    3d. 
Attic  Primer,  by  J.  Wright,  ji.a.    9d. 
Griitiu's  Electrical  Engineer's  Hand-Book,  by  H.  J.  Dowsing.     (8s,  Cd.) 

4s. 
Auctioneers'  Year-Book,  1897.    (4s.  6d.)    23. 
Solutions  of  Goodwin's  Problems,  by  Rev.  W.  W.  Hutt,  m.a,    2s. 
Medical    Officer's   Supplement  to  Local    Government  Board  Annual 

Report,  1895-6.     (3s.  Id.)  2s. 
X)onn't<fic  Engineering.    Vols.  U.  and  IV.  (unbound).     (2s.)     Is.  each. 
Metropolitan  Water  Supply,  by  H,  C,  Richards  and  W.  H,  C,  Payne. 

Is.  3d. 
The  Silver  Question,  by  G.  Jameson  and  others.    (6d.)    3d. 
Geomrnrical  Drawings,  by  W.  S.  Binns.    2s. 
The  Press  ou  Commercial  Gambling,  by  C.  W.  Smith.     (Is.)     4d. 
Key  to  Edinburgh  High  School  French  Grammar.    6d. 
Free  Trade,  by  Henry  George.    2d. 
Smtram  and  his  Companions  (in  German).    4d. 
Ke3'  to  Cassell's  Lessons  in  German.    6d. 
Edward  in  Scotland  (German-English),    4d. 

Dover  Corporation  Electric  Tramways,  by  H.  E.  Stilgoe,  a.m.i.c.e.    2d. 
Nouvellc  Granuuuire  Francaise,  4d. 

World  we  Live  In  (Physical  Geography),  by  D.  T.  Ansted,  m.a.  (28.)  9d. 
Geography  of  England,  by  W.  Lawson.     (2d.)     2d, 
Hand-Book  to  AVall  Map  of  England  and  Wales,  bv   Keith  Johnson, 

huj>.    (6d.)    2d. 
Aid  to  Maps  setnt  Cambridge  and  Oxford  Examinations,     (3d.)     2d. 
Hand-Book  to  Physical  Map  of  Globe.    3d. 
Horace  (Odes  and  Epics),  by  Rev.  J.  E.  Yonge.    9d. 
Traite  de  Litterature,  by  E.  LeFranc.    Is. 
Gospel  of  St.  John  (Greek-English),  by  J.  Hamilton.    9d. 
The  Catechism  and  Liturgy,  by  Canon  Norris.    4d. 
Havet's  Household  French.    4d. 
Chamber's  German  Grammar.     (3s.)  Is.  2d. 
Mentiil  Arithmetic,  by  W.  Moffat.    Cd. 
Aruoldls  First  French  Book.    9d, 

Elementary  Trigonometry,  by  T.  P.  Hudson,  m.a.    9d. 
Water  Softening  and  Scientiiic  Filtration,  by  W.  G.  Atkins.    (Is.)      8d. 
French  Verbs  iu  One  Lesson,  Dr.  M.  Weiss.     (6d.)     4d. 
Sketches  of  Political  Economy,  Laurie.     (Is.)     5d. 
Gill's  Second  Grudo  Plane  Geometry.     (6d.)     3d, 
Elements  of  Algebi.i,  London.    260  p.     Is.  2d. 
Description  of  Stafford  Corporation  Gas  and  Electricity  Works,  by  J,  F. 

Bell,  A.M.i.c.K,    2d. 
German  Mttgtuine,  No.  6.     (Is.)    3d. 
JaiTold's  Atlas  Geogiaphy.     (23.  6d.)    9d. 

ManifuHtaiiun  of  Disease  in  Forest  Trees,  by  C.  E.  Curtis,  f.s.i.  (Is.)  Cd. 
List  of  Members,  &c.,  of  Society  of  Architects,  1892.    2d. 
Flood-prevention  Works  in  Eastbourne,  by  U.  M,  Gloyne,  a,m.i,c.e.    2d, 
Pictures  of  1885  and  the  Men  who  Paint  Them.     (6d.)     3d. 
Hand-Book  of  Practical  Perspective.    6d. 
Hand-Buok  of  Theology,  Sanderson,  203  p.     la. 
P.  Vergih  Moronis  Aoneidos,  Liber  XL,  Sidgwick.     (28.)  Od. 
SalusLii  Cutihna  et  Jiigurtba,  176  p.    6d. 
ShciliuUl  Society  of  Architects.     Hoport,  189(1.    22  p.    3d, 
Guide  to  Civil  Service  Examinations,  1856,     6d. 

The  prices  named  iucludo  postage. 
Apply  to  "  LiBKAiiiAN,"  c/0  The  Sueveyob,  24  Bride-laae, 
Floet-Bticut;  London,  E.G. 


NOW   READY. 


PARTY  STRUCTURES. 

LONDON   BUILDING   ACT,  1894, 
Part    YIII. 


SYDNEY    PERKS, 

Associate  of  the   Royal  Institute   of  British  Architects;    Pr. 

fessional  Associate  of  the  Surveyors'  Institution ; 

Author  of  "  Dilapidations." 

Price    Isi. 

Will  appear  early  in  1898. 


TABLE  OF  DISCHARGE 

From   CIRCULAR   SEWERS 
when  Running  Full,  in  Cubic  Feet  per  Minute. 


A     MUNICIPAL    ENGINEER. 

Second    Edition. 


Reprinted  from 
"The  Surveyor  and   Municipal  and   County  Engineer." 


Price    Is. 

"  A  practical  little  work  for  the  side-pocket."— r*e  Yorkshire  Fost, 

' '  For  the  tauuicipal  and  prospecting  engineer  this  is  an  indispensable 
table." — The  Lancet. 

"  To  any  otficial  who  is  entrusted  with  the  design  or  superintendence 
of  sewers  the  book  is  invaluable." — The  Sanitary  Record, 


London : 
THE      ST.     BRIDE'S      PRESS,     Limited, 

2i  Bride  Lane,  Fleet  Street,  E.C. 

THE  LATE  MR.  C.  J.  SHOPPEE. 

Excellent  Portraits  of  this  Past-President  of  the  Surveyors' 
Institution,  on  plate  paper,  representing  him  seated  in  liis 
office.  Price  Is. — The  St.  Brides  Press,  Limited,  24  Bride- 
lane.  Fleet-street,  E.C. ' 

GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    PowefSm 

Suitable  for  all  Purposes.  Largely  Used  by  Government. 

Write  for  Particulars  and  Sliades  of  Cohmr  to  the 

TORBAY  PAINT  COMPANY, 

!   v26, 27  &  28  Biliiter  St.,  London,  E.G.; 

Also  at  L5VERP00L,  BRIXH.'SM  AND   DARTMOUTH. 


Roofing  Felt.— A  light  asphaltic  durable  Koofing; 
Inodorous   Felt-  -  For    Lining  Damp  Walls,   Pre- 
serving Wall  Papers,  and  Deadening  Sound. 

Sarking,  or  Slaters'  Felts.— Thin  in  substance, 

and  plialile,  and  easily  worked  under  slates. 

Foundation  Felt,  or  Damp  Course — To  pre- 
vent Damp  rising  from  foundations,  is  of  a  fibrous  nature,  and 
does  not  crack. 


HAIR  FELTS,      . 

SHOE  FELTS, 

FELT  VARNIbf  . 


_;j^_.   Samples,  Prices  and 
i^sA    Instructions  Free. 


iw.irilpd  17  Gold  & 

Sill  IT  MeJals. 


ANDREW  POTTER,  Manufacturer,  Wolverhampton, 
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Minutes  of  Proceedings. 


Position  of  the 

Borough 

Electrical 

Engineer. 


Considering  theffi'owth  of  raani- 
cijial  ek'ctric  liglitiiit;  and  the 
enoiinoiiH  capital  that  is  invested 
in  such  schemes,  the  |josition  of  t lie 
Ijorouf^h  electi-ical  unn;ineer  is  a 
very  important  one,  and  with  the  <^radnal  extension 
of  electric  lightint;  tliis  importance  will  be  very 
mach  enhanced.  In  most  cases  municipal  authori- 
ties are  now  relying  wholly  upon  the  abilit}' of  their 
resident  electrical  engineers  to  meet  the  natural 
expansion  that  is  taking  place  from  day  to  day. 
Electrical  engineers  are  becoming  tired  of  hearing 
the  phrase  "electricity  is  in  its  infancy,"  but,  how- 
ever objectionable  this  phrase  may  be,  there  is  a 
cood  deal  of  truth  in  it,  and  it  is  only  necessaiy  to 
compare  the  piosout  output  of  electric  lighting 
stations  with  the  output  of  gasworks  in  the  same 
vicinity-  in  order  to  see  how  much  more  remains  to 
bo  done  before  electric  lighting  can  be  in  any  way 
considered  a  universal  illuminant.  That  it  is 
destined  to  come  into  general  use  few  would  care  to 
deny,  and  with  the  gradual  cheapening  in  produc- 
tion and  improved  methods  of  chaigmg  only  a  few 
years  will  elapse  before  the  price  can  he  really  con- 
sidered equivalent  to  that  of  gas.  Having  regard, 
then,  to  the  future  of  municipal  lighting,  the  borough 
electrical  engineer  Tiiust  necessarily  play  a  very  im- 
portant part  in  the  development  of  local  systems  of 
electricity  supply.  Up  to  the  present,  however,  the 
position  of  the  municipal  elgctrical  engineer  has  been 
a  somewhat  anomalous  one.  He  has  been  in  many 
cases  called  in  to  take  charge  of  a  system  which  has 
been  laid  down  by  a  consulting  engineer,and  although 
he  may  in  matters  of  principle  and  detail  have  held 
different  opinions  to  the  electrical  advisers,  he  has 
perforce  been  couipellodto  do  the  best  he  could  with 
the  materials  at  hand.  In  other  case.^  he  has,  under 
the  supervision  of  a  consaltiBg  engineer,  laid  down 
plant  and  carried  out  the  other  details  of  a  system 
which  he  conld  not  conscientiously  consider  the  best 
possible  to  adopt.  In  dealing  with  so  technical  a 
matter  as  electric  lighting  one  can  hardly  be  sur- 
prised at  municipal  authorities  seeking  advice  from 
men  who  have  achieved  some  distinctive  position. 
Hut  there  has  been  exhibited  at  times  a  woeful  lack 
of  discrimination  in  the  selection  of  a  consulting 
engineer,  and  it  must  be  confessed  that  in  many  cases 
corporations  have  been  led  to  a  decision  merely  by 
the  fact  that  the  man  of  their  choice  had  achieved 
distinction  rather  in  a  theoretical  than  in  a  practical 
sense.  It  is  well  known  in  electrical  circles  that 
some  of  the  most  accomplished,  the  most  talked-of 
men  have  been  absolutely  unfitted  for  such  onerous 
duties  as  planning  and  carrying  out  an  electricity 
supply  system.  This  remark  does  not  by  any  means 
apply  to  the  majority  of  consulting  electiical  en- 
gineers, and  it  is  only  referred  to  as  an  incident  to 
show  that  municipalities  have  been  attracted  by 
the  name  and  accomplishments  rather  than  the 
actual  attainments  in  practical  work.  In  such  caaes 
as  these  it  is  quite   clear  that  niislakes  must    have 


been  made.  There  arc  in  different  parts  of  the 
country  systems  which  are  in  many  respects  quite 
unlitled  to  do  the  lighting  economically,  and  it  is 
wholly  doe  to  the  pei>everance  and  abnegation  of 
the  hor-oogh  electrical  crgineer  that  they  work 
as  well  as  they  do.  Such  incident.",  however,  are 
seldom  likely  to  occur  again  in  the  development 
of  electric  lighting.  It  was  the  price  paid  for 
experience,  and  in  such  a  new  departure  as  electrical 
work  it  is  not  to  be  wondered  at  that  errors  were 
made. 

The  question  as  to  who  is  best  fitted  to  carry  out 
an  electric  lighting  system  has  been  argued  many 
times.  It  is  claimed  that  the  best  method  is  to  ap- 
point an  engineer  who  is  to  bo  responsiblo  for  the 
running  and  working  of  the  system  when  completed. 
Obviously  a  man  who  has  become  acquainted  with  a 
locality  must  be  in  a  better  position  to  judge  of  the 
special  conditions  that  arise  in  laying  out  a  .lystem ; 
he  must  of  necessity  come  into  contact  with  resi- 
dents of  the  locality,  and  he  is  in  a  much  better  popi- 
tion  to  ascertain  what  the  probable  demand  will  be. 
Such  advantages  can  seldom  be  obtained  when  em- 
ploying a  consulting  engineer.  There  arc,  of  course, 
instances  where  consulting  engineers,  before  recoin- 
mendiug  a  system,  go  most  carefully  and  thoronijhly 
into  local  conditions  before  they  suggest  what 
system  shall  be  employed,  but  where  a  consulting 
engineer  is  employed  much  good  would  result  if 
opinions  were  also  sought  from  the  man  who  isgoiii" 
to  work  the  system.  The  majority  of  town  lightini; 
systems  in  this  countiy  have  been  carried  out  by 
engineers  simply  in  a  consulting  capacity,  and  in 
some  cases  they  are  admirably  meeting  the  require- 
ments of  the  locality  in  which  they  are  placed.  The 
most  notable  instances  arc  Edinburgh,  Portsmouth, 
Manchester,  Derby,  Dublin  and  Shoreditch,  and  in 
each  of  these  pla'^es  the  system  has,  from  a  com- 
mercial point  of  view,  been  exceedingly  successful. 
The  disposition,  however,  at  the  present  moment 
seems  to  be,  at  any  rate  in  the  smaller  towns,  to 
place  the  matter  of  laying  down  a  .system  in  the 
hands  of  an  engineer  who  will  afterwards  occupy  a 
resident  position.  The  most  notable  of  these  are 
Wolverhampton,  West  Ham,  Southampton,  Soulh 
Shields,  Southport.  Plymouth,  Nelson,  Lancaster, 
Islington,  Hull,  Iludderstield  and  Halifax.  These 
are  suHicient  to  show  that  the  tendency  to  do  with- 
out the  services  of  a  consnlling  engineer  is  a  grow- 
ing one.  It  is  also  reinarkablo  that  in  cases  where 
extensions  are  being  made — and  it  should  be  pointed 
out  that  it  is  in  the  extensions  where  the  real  utility 
of  a  lighting  system  becomes  uppai-ent — they  are 
being  done  under  the  advice  of  the  borough  electri- 
cal engineer.  Among  the  places  where  extensions 
on  a  considerable  scale  are  ln'ing  curried  out  entirely 
under  the  advice  and  .supervision  of  ibo  borougli 
electrical  engineer  we  may  mention  Woix'OBter,  Tui- 
bridge  Wells,  Salford,  Portsmouth,  Olilham,  Man- 
chester, Dublin  and  Derby;  and  when  it  is  |Miint<'d 
out  that  the  cost  of  many  of  thi.so  extensions   will 
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probably  be  twice  the  cost  of  the  original  plant,  it 
will  be   seen  what  reliance  is  being  placed  on  the 
resident  engineer.     This  is  a  very  gratifying  feature 
in  all  respects,  for  it  shows  that  the  municipal  elec- 
trical engineer  has,  generally  speaking,  a  coniplete 
knowledge  of  the  problems  that  are  met  with  in  an 
electric  supply   system,  and  that,  moreover,  he  pos- 
sesses the  ability  to  help  forward   the  developrnent 
of  80  important  an  undertaking  as  the  electricity 
supply  of  a  district.    If  it  were  necessary  to  bring 
forward  testimony  to  the  skill  of  borough  electrical 
engineers,   it   is   possible   to  provide  numerous  in- 
stances.     Indeed,    probably    the    most    successful 
.^systems  in  vogue  at  the  present  moment  are  those 
that  have  been  designed,  laid  down,  and  afterwards 
superintended,   by   the   corporation's  own  officials. 
The  Brighton  Corporation  have  shown  such  confi- 
dence in  their  borough  official  that  they  have  prac- 
tically from  the  commencement  of  operations  to  the 
present  time  entrusted  him  with  the  onerous  work 
of  carrying  out  a  lighting  system  that  will  in  a  short 
time  have  cost  upwards  of  £2o0,000.    Yet  Brighton 
is  commonly  reputed  to  have   one  of  the  most  suc- 
cessful .systems  in  the  country,     liloreover,  it  is  here 
that  an  efficient  scheme  of  charging  has  been  worked 
out    in  a    most    thorough    manner,  and   is    already 
effecting  quite  a  revolution  in  the  system  of  charg- 
ing.    By  its  aid  we  are  fast  reaching  a  period  when 
electricity  may  be  said  to  be  "  tbe  poor  man's  light." 
In  other  places  still  more  ambitious  schemes  are  left 
entirely  to  borough  electrical  men.     The  Plymouth 
Corporation  have  so  much  confidence  in  their  official 
that  they  are  entrnsting  him  with  such  an  ambitious 
scheme   as  furnishing    electricity  for   lighting  and 
for  traction   purposes,  and  the  results  that  will  be 
attained  here  will   no   doubt  have  a  great  influence, 
not  only  on  the  lighting  of  towns,  but  also  upon  the 
tramway  question.     In  Glasgow,  which  in  all  muni- 
cipal  matters  is  considered  to  be  in  the  front  rank, 
lighting  and  tramway  matters  are  entirely  in  the 
hands  of  local  officials.    Again,  at  Manchester  prob- 
ably the  largest  scheme  that  has  ever  been  suggested 
in  this  country  will  owe  its  inception  and  subsequent 
carrying  out  to  the  municipal  electrical  engineer. 
At    Bolton,    Huddersfield,    Portsmouth    and    many 
other  places  the  developments  that  may  shortly  take 
place  will  be  in  every  case  carried  out  without  the 
aid  of  a  consulting  engineer. 

It  is  apparent  from  what  has  been  said  that  the 
future  of  electrical  engineering,  as  far  as  municipali- 
ties  are   concerned,   will  depend  not  on    engineers 
in   their  consulting  capacity  but    upon   permanent 
officials.     Apart  from   any  question  of  ability,  how- 
ever, the  (]ne8tion  of  economy  is  a  very  important 
one  ;  and  without  saying  one  word  against  a  system 
under  which  a  consulting  engineer  is  paid  according 
to  the  amount  of  money  he  spends,  it  is  obvious  that 
a  considerable  sum  is  saved  on  the  original  capital 
expenditure  if  a  resident  carries  out  the  work.     In 
a  large  town   £100,000  would  not  be  a  very  heavy 
capital   expenditnro  on  an  electric   lighting  system, 
bit  if  snch  a  scheme  were  entrusted  to  an  advisory 
engineer  his  fees  would  not  be  less  than  £.5,000,  and 
in  a  small  town  that  adoptpd  electric  lighting  on  a 
scale  costing,  say,  £20,000  it  would  be  necessary  to 
pay  a  fee  of  at  least  £1,000.      When  we  say  that  a 
permanent  engineer  receives  a  salary  of   £^00  to 
£500  it  is  clear  that  there  must  be  a  very  consider- 
able saving.     Apart  from  any  question  of  individual 
merit,  it  would  seem  the  better  practice   to  entrust 
the  initiation  of  a  lighting  system   to  an   engineer 
who  is  to  be  afterwards  responsible  for  its  operation. 
Such  an  arrangement  ensures  that  an  engineer  will 
adopt  a  system  m  which  he  has  confidence,  and  that, 
moreover,   ho   will    have  in    mind    the   question  of 
future  expansion  of  lighting  and  possible  develop- 
ments in  other  directions.     This  municipal  ([ucstion 
is   undoubtedly  one  of  considerable   public  import- 
ance, and  wo  shall  have  occasion  in  future  to  refer 
to  it  from   time   to   time,  especially  as  we   purpose 
giving  more  attention  than  heretofoi'e  to  municipal 
problems  connected  with  electrical  engineering. 


At  a  meeting  of  the  Withington 

Sewerage  and    Urban   District    Council,   a   short 
Sew»ge  Disposal  .■       i     i    iu  in-        t 

g^    "^         tame  back,  the  general  outlme  oi  a 

Withington.       scheme   of    sewerage   and   sewage 
disposal  proposed  by  the  surveyor, 
jMr.  A.  H.  Mountain,  a.m.i.c.e.,  was  approved.     An 
interesting  statement  made  about  that  time  by  the 
chairman    of    the    Main   Drainage  Committee,  Mr. 
Joseph  Swarbrick,  was  subsequently  printed.     It  is 
interesting  from  the  light  it  throws  on  the  difficulties 
of  land  treatment.    As  long  ago  as  1872  the  pressing 
nature  of  the  drainage  question  began  to  be  realised, 
but  it  was  not  till  after  some  years  of  vacillation — 
in  1878,  in  fact — that  a  scheme  was  adopted,  the  con- 
sent of  the  Local  Govertiment  Board  being  obtained 
in  the  following  year.     Several  schemes  were  con- 
sidered, but  that  adopted  was  one  of  irrigation,  the 
boai'd    being    empowered    to    acquire    compnlaoi'ily 
about    72  acres  of  land   at  Chorlton   Ees,  of  which 
only  49  acres  were  available  for  filtration  purposes 
and  about  8  acres  for  an  osier  bod.     The  estimated 
cost  was  £-11,900,  and  Mr.  Bailey   Denton  was  ap- 
pointed  consulting    engineer.      For    the   first   two 
years  of  work — 1884  and  1885 — there  was  only  one 
outfall   sewer,  and    only  about  500,000  gallons   of 
sewage  daily  was  delivered  on  the  farm,  but  this 
quantity  was  found  to   be  sufficient  to  tax   to  the 
utmost  its  powers  as  a  filtration  area.     In  the  end 
of   1885,  however,  another  outfall  sewer  was  com- 
pleted, and  the  dry  weather  flow   upon  the  sewage 
farm    became     1,900,000    gallons     daily.        During 
the  di'ought  of  1887  the  shutting  off  of  the  water 
supply  for  a  whole  night  showed  the  outflow  of  sub- 
.soil  water  from  both  outfall  sewers  to  be  at  the  rate 
of  804,960  gallons.     The  dry  weather  flow   is   now 
estimated  at  2,250,000  gallons  daily,  and  taking  the 
water  supply  of  the  drainage  area  at  21  gallons  per 
head  for  40,000  people  as  840,000  gallons  daily,  it  is 
estimated  that  about  67  per  cent,  of  the  dry  weather 
flow  at  the  farm  is  subsoil  water.     Tears  before  it 
had  been  ascertained  that  the  abnormal  dilution  was 
due  to  the  leaky  condition  of  the  older  sewers,  some 
of  which  bad  been  designed  to  act  as  subsoil  drains. 
In  1878  the  population  was  taken  as  16,000,  and  the 
sewage  estimated  as  equal  to  a  water  supply  of  20 
gallons  per  head,  a  daily  outflow  of  300,000  gallons. 
In  the  same  year  the  same  local   firm  of  engineers 
estimated  that  the  sewage  of  double  the  population 
could  be  dealt  with  on  the  limited  area  of  60  acres 
without  difficulty.     In  1880  Mr.  Bailey  Denton  sug- 
gested that  about  50  acres  of  land  should  be  prepared 
for  the  ready  ab.sorption  of   the  dry  weather  flow, 
calculated  at  1,000,000  gallons  daily,  while  the  re- 
mainder  should  be   formed  into   beds  and   planted 
with    prickly   comfrey   and    osiers,    to    receive   and 
clarify  any  sewage  (when  diluted  above  1,000,000 
gallons)    which    the   land    when    suddenly    covered 
would   not  absorb.     From  the  foregoing  facts    the 
chairman  deduced  that  it  would  be  utterly  futile  to 
think   of  treating   the  sewage    of  Withington    and 
Levenshulme  (the  latter  having  been  added  to  the 
district  in  1880)  upon  the  present  site  by  any  system 
of  land  filtration.     In  November,  1884,  a  table  was 
prepared,  based  upon  rough  gaugings  taken  in  most 
cases  in  sewers  not  then  intercepted,  showing  that 
the  probable  dry  weather  outflow  on  the  farm  would 
be    1,793,900  gallons    daily.      The   actual    outflow 
(1886-7)  varied  from  1,664,640  to  nearly  1,900,000 
gallons  daily.     Mr.  Mountain's  recent  report  shows 
that  the  population  now  contributing  sewage  is  one- 
third  greater  than  the  engineers  thought  60  acres  of 
land  would  be  capable  of  treating.     The  total  area 
of  the  sewaged  land  has  never  exceeded  57  acres. 
The  actual  dry  weather  flow  is  two  and  a  quarter 
times  that  which  Mr.  .(.  Bailey  Denton  stated  that 
the  land  could  readilj'  absoi'b.     JMr.  Mountain  now 
recommends     the    provision    of   storm-water    relief 
sewei's.     In   1874  it  was  proposed  that  an   outfall 
sower  up  to  Chorlton-cum-Hardy  should  have  a  dis- 
charging capacity  of  35,000,000   gallons  per   daj', 
prevision  being  also  made  at  certain  points  for  the 
outflow  of  storm  water  from  the  sewers,  tbe  natural 
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watercourses  being  suggested  as  the  medium  for 
carrying  it  off.  The  Local  Government  Board  dis- 
approved of  an  oxten.sion  to  Fli.xton,  wliich  was  con- 
Hidered  an  essential  feature  of  tiio  scheme.  In  the 
scheme  approved  by  the  fiocal  Government  Board 
five  year.s  hitor  the  combined  outfall  sewers  had  a 
di8chart;ing  capacity  of  onlyaboutone-fifth  thatof  the 
main  outfall  80W0I' proposed  in  the  first  scheme.  The 
existing  sewers  are  worked  on  the  combined  system, 
but  it  was  not  originally  tiio  intention  tliat  tlicy 
shoald  so  act  for  any  considerable  time.  It  is  now 
contended,  and  the  facts  sot  forth  go  far  to  justify 
the  contentions,  that  but  for  the  rejection  of  the 
Flixton  scheme  by  tlie  Local  Government  Board  in 
1S74  the  present  tentative  sewage  disposal  works  at 
Chorlton-cum-Hardy  would  probably  never  have 
existed  ;  that  had  the  first  sclieme  of  main  sowers 
been  adopted  there  would  not  have  been  the  present 
urgent  need  for  the  construction  of  storm  relief 
sewers ;  and  that  the  local  board  showed  a  want  of 
courage  in  not  re-sabmitting  the  Flixton  scheme  to 
the  Local  Government  Board,  thus  throwing  upon 
the  latter  department  the  responsibility  of  adopting 
the  Chorlton  Ees  scheme. 

#  *  « 

Still  another  example  of  the  need- 
less and  vexatious  worries  to  which 
otlicial  surveyors  are  too  often  sub- 
jected   has  recently  come    under  our  notice.      The 
scene  this   time   is   laid   in   the   vicinity  of  Bourne- 
month.     A  week  or  two  ago  Mv.  Ingamclls,  the  sur- 
veyor to  tbe  Pokcsdown  Urban  District  Council,  was 
compelled  to  coiuplaiii  of  statements  which  had  been 
circulated   to   the   elTect  that  he  had  induced  con- 
tractor.s  who  had  tendered   to  an  outside  committee 
for  the  making-up  of  two  roads  to  put  down  a  cer- 
tain percentage   for   him.self  in  their  estimates.     To 
those  who  are  aei|nainted  with  the  working  of  these 
matters  the  absurdity  of  such  a  statement  will  bo 
apparent,  but  only  a  limited  number  of  people  have 
this  knowledge,  and  Pokosdown  is  no  exception  to 
the  rule.     Under  the  circumstances  it  is  not  sur- 
prising   that  plenty  of  people  were  ready  to  give 
credence  to  an  inference  that  the  surveyor  bad  insti- 
gated  the  inclusion  of  this  percentage   in  order  to 
transfer  it  to  bis  own   pocket.     It  is  of  the  utmost 
importance  to  an   oibcial  that  he  should  possess  the 
entire  confidence  of  his  council,  among  other  reasons 
on  account  of   tbe   saluiory  impression   such  a  state 
of  affairs  must  exercise  on  outsiders.     In  this  ease 
we  are  glid   to  see  that  a  committee  of  the  whole 
council,  after  investigating  the  matter  and  having 
the  contractoi'3  before  them,  recommended  "  That  this 
committee,  having  thoroughly  investigated  the  accu- 
sations made  against  J\lr.  lugamells,  the  surveyor  to 
this  council,  finds  such  accusations  to  be  entirely 
grouudless,  and   regrets    that   any  member  of  the 
council  should  have   thought  fit  to  give  them  cre- 
dence."    "Any   person"  was   substituted   for  "any 
member  of  this  uouncil,"  and  then  the  resolution  was 
pas.sed,  all   voting   foi'   it  except   one   cross-grained 
councillor.     The  members  were  evidently  anxious  to 
disavow   that  they  had  countenanced  or  given  cre- 
dence to  the  charges,  but  when  the  matter  was  first 
brought  up  in  the  council  at  least  one  member  used 
language  upon  which  such  a  construction  might  be 
put.     He  subsequently  ex)i1ained  that  he  had  never 
intended  to  impute   that  the  surveyor  was  going  to 
nppro|iriate  any  money,  and  that  in   such  cases  he 
knew  it  was  customary  to  make  a  charge,  not  for  the 
surveyor  but  for  the   surveyor's   time   and  super- 
vision.    If  he  was  aware  of  this  charge,  authorised 
by  stitute,  he  certainly  did  not  betray  his  kuowlodge 
when  the  matter  first  came  up,  and    his  subsequent 
apologetic  withdrawal   was   no  more   than   the  sur- 
veyor was  entitled  to.     The  chairman  of  the  council 
wisely  took   advantage   of   the   occasion  to  bestow  a 
little  enlightenment  as  to  the  provisions  of  the  Act 
under  which  such  works  aio  cairied  out,  and  possibly 
it  would  be  as  well   if  one  or  two  of  the  councillors 
prosecuted  a  little    methodical   study  in   regard   to 
the  details  of  their  statutory  duties. 


The  medical  officer  to  an  insn- 
and '"'        '■'*"''*'    society  may  reasonably    bo 
Disease.  presumed    to    be  an  impartial  au- 

thority in  regard  to  the  different 
sources  of  water  supply  in  their  bearing  upon  dis- 
ease, as  it  is  of  the  greatest  importance  to  his  em- 
ployers that  the  truth  should  he  arrived  at  as  nearly 
as  possible   with   a  view  to  more  precise   actuarial 
calculations.     The  chief  medical  officer  to  the  Gres- 
ham  Society  has  been  investigating  the  subject  so 
far  as  fever  statistics  throw  any  liglit  upon  it,  and 
his  conclusions  seem  to  give  quite  a  strong  certificate 
of   character   to  river  water  when   utilised    under 
proper  conditions.  Mr.  Smce  tabulated  the  death  rate 
from  fever  in  all  the  chief  cities  and  towns  of  Kurope, 
and  found  that  in  those  which  derive  their  supply 
from   rivers  and   adopt  efficient    filtering    arrange- 
ments the  mortality  from  fever  is  less  than  in  the 
case  of  towns  where  the  water  is  obtained  from  either 
moorlands  or  chalk.     Prague,  Altona  and  Hamburg 
are  cited  as  typical  examples.  The  Bohemian  capital, 
which  is  situated  on  a  tributary  of  the  Upper  Elbe 
and  derives  its  water  from  cretaceous  limestone,  had 
this  year  a  mortality  rate  of  202  per  l,00(y'00  j    in 
Altona  and    Hamburg,  where  the  water  is  drawn 
frani  the  Lower  Kibe   but  used  only  after  passing 
through  sand  filters,  the  death  x-atcs  were  only  fifty- 
two  and  forty-two  respectively.  Mr.  Smee  considers 
that  these  facts  tend   to  show  that  proper  storage 
and   filtration  of  river  water,  and   the   action  of  air 
and   light,  have  a  remarkable  effect  in  reducing  the 
risk  of  fever.     It  is  not  said  in  how  many  cises  the 
moorland  and  chalk  waters  have  al.so  the  advantages 
of  proper  storage  and  filtration.     Other  causes,  too, 
are  constantly  in  operation.     In  particular,  there  is 
the  question  of  general  sanitation.     The  death  rates 
quoted  apparently  apply  to  fevers  generally,  not  all 
of  which  are  water  borne.   Had  the  rates  for  typhoid 
alone  been  quoted,  wc  should  have  been  on  firmer 
ground.     But  the  coincidence  to  which  the  figures 
point  is  remarkable  enough. 

*  *  • 

We  certainly  do  not  feel  disposed 
to  allow  our  last  number  for  1897 
to  reach  our  readers  ou  the  last  day 
of  the  year  without  tendering  them  our  cordial  good 
wishes  for  happiness  and  prosperity  in  the  year  to 
come.  For  our  part  wc  have  no  reason  to  be  dis- 
satisfied with  the  progress  made  during  the  past 
year  or  with  the  measure  of  suppoit  which  has  been 
accorded  to  us,  and  we  hope  wo  may  be  justified  in 
concluding  that  this  result  has  been  due  to  the  fact 
that  the  paper  meets  a  decided  want,  that  it  has 
proved  to  be  of  distinct  utility,  and  that  the  exten- 
sions and  new  features  introduced  a  year  ago  have 
commended  themselves  to  our  readers.  Indeed,  a 
gratifying  increase  of  circulation  scarcely  permits  of 
any  other  conclusions.  As  for  the  future,  we  have 
no  intention  of  standing  still.  Nothing  is  further 
from  our  thoughts  than  allowing  the  grass  to  grow 
under  our  feet.  Suggestions  will  still  be  welcomed 
from  our  readers,  there  will  be  no  hesitation  in 
adopting  any  that  commend  themselves  as  necessary 
or  desirable,  and  arraugemeuts  for  the  contribution 
of  special  articles  likely  to  be  interesting  and  profit- 
able to  onr  readers  will,  of  coarse,  continue  to  be 
made  from  time  to  time.  As  we  indicate  at  the 
close  of  our  opening  article,  wo  shall  devote  more 
attention  than  hitherto  to  electrical  engineering  in 
its  bearing  upon  municipal  work,  and  to  the  position 
and  interests  of  municipal  electrical  engineers,  a 
body  growing  in  numbers,  importance  and  public 
usefulness  in  proportion  to  the  rapid  development 
of  tho  great  branch  of  ajiplicd  science  to  which  they 
devote  themselves.  Wo  may  conclude  those  romnrks 
by  again  expressing  to  our  reader.^  our  siucoi-o  good 
wishes  for  18!)S.  ^^^^^^_^__^ 

Edinburgh. —Ill  tlu>  icivMisttiiotioii  <><  (liu  iiiiiiiii-i|'"l  ImiM- 
iii^'s  it  Ikisi  liicn  r.'solvuil,  iiflci- consiili'rablo  invest  igiit  ion,  to 
iidopt  llio  Uoyd  Wileou  Bysn-iii  of  Uro-rosi^tiiig  tliHU  wiisirne- 
j    tioii  carried  oat  by  Mossni.  Elder  A  Co.,  Glasgow, 
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The  Bacterial  Purification  of  Sewage. 

PAPER  BY  DR.  RIDEAL  AT  THE  SOCIETY  OF  ARTS.— II. 


"  !3y  the  concen( ration  of  the  crude  sewage  in  the  filter- 
bed  the  bacteria  are  provided  witli  an  unlimited  supply  of 
nutritive  material,  and  so  are  capable  of  indelinite  multiplica- 
tion, while  at  the  same  tiine  their  self-injurious  products  are 
being  constantly  swept  away.  In  order  to  still  further  im- 
prove the  quality  of  the  effluent  by  longitudinal  filtration,  by 
oxidation,  and  by  the  action 'of  micro-organisms,  Mr.  Scott - 
JMoncrieff  devised  what  he  has  termed  idtrifyiug  channels, 
'i'liesc  iu  their  simplest  form  consist  of  half  channel  pipes 
joined  together  with  cement  and  filled  with  coke.  Mr.  Mon- 
criefi'  hoped  that  by  allowing  the  effluent  frou)  the  filter-bed 
to  (low  down  a  sufficiently  long  channel  the  organic  nitrogen 
would  be  oxidised  into  nitrates  and  nitrites.  Hi.s  expectation 
was  only  realised  in  part,  because  the  elfluent  still  contained 
BuHicient  organic  matter  to  call  for  further  oxidation,  and  so 
to  prevent  the  formation  of,  or  even  to  de-oxidise,  existiiig 
nitrites  and  nitrates." 

Since  1S92  Mr.  Moncrieff  has  modijied  his  original  plans  by 
arranging  two  or  more  filter-beds,  so  as  to  allow  of  their 
periodic  aeration  and  resting.  For  this  purpose  the  contents 
of  the  tank  i^re  emptied  by  ineans  of  a  penstock  at  its  lower 
end.  Among  the  organisms  isolated  from  the  effluent  the 
following  have  been  identified :  B.  fiiwraicens  liqncfucien^, 
}i.  suhfiis,  Proteus  vulgaris,  B.  Jigurana,  B.  hileiis,  B.  inycoidcs 
and  Cladofhrix  dichotoina. 

189.5.  The  Exeter  System. — In  this  jirocess  Mr.  Cameron 
ell'ects  the  liquefaction  of  the  solids  in  a  closed  tank  sunk 
beneath  the  surface  of  the  ground.  Tlie  raw  sewage  tiows 
into  one  or  more  grit  chambers,  and  then  over  a  partition 
into  the  tank,  where  it  slowly  jiasses  to  the  further  end,  the 
eflluent  passing  out  of  the  tank  ihrougli  a  slotted  pipe  placed 
Ijoneath  the  surface  of  the  liquid  transversely  to  the  flow. 
The  tank  effluent  passes  over  an  aerating  weir,  and  thence  to 
coke-breeze  filter-beds  arranged  in  series  and  fitted  with 
automatic  gear,  so  that  a  cycle  of  aeration — filling,  resting 
full  and  emptying — is  ensured  to  each  filter  in  rotation. 

In  the  present  installation  at  Belle  Isle  the  sewage  from 
about  2,000  inhabitants  has  been  dealt  \vith  continuously  for 
jiearly  eighteen  months.  The  process  iias  been  carefully  ex- 
amined by  several  experts,  and  recently  a  Local  Government 
Hoard  inquiry  has  beenheld  withaview  to  ex  tending  the  system 
lo  the  wliolc  of  the  city.  In  the  new  installation  provision 
lias  been  made  for  a  nominal  daily  flow  of  1,064,610  gallons, 
or  for  a  prospective  population  of  about  46,000.  The  sewage 
flows  by  gravity  to  the  disposal  works,  which  coiisist  of  six 
tanks,  each  35  ft.  by  181  ft.  by  7  ft.,  and  having  a  total 
capacity  of  262,422  cubic  feet.  Tliese  tanks  will  be  roofed 
)iy  concrete  arches  carried  by  brick  piers,  and  covered  over 
with  soil.  The  tanks  are  so  an'anged  as  to  be  used  either 
hingly  or  in  series,  and  when  the  outfall  sewer  is  running 
fall  bore  the  contents  will  be  changc^d  in  seven  and  a  half 
hours.  The  solid  matter  in  suspension  will  dissolve  in  these 
tinks,  with  the  exception  of  the  small  quantity  of  black 
humus,  wliicli  at  long  intervals  cau  be  removed  from  the 
deposit  chamber.  The  effluent  passes  over  aei'ating  weirs  to 
filters  which  will  deal  with  a  quantity  of  sewage  equal  to 
t^v•ice  the  daily  flow  from  the  pros|jectivo  population,  and 
with  storm  water  up  to  one  and  a  half  times  the  volume  of 
the  sewage.  Storm  water  in  excess  of  this  amount  passes 
over  a  series  of  aerating  weii's  into  the  river  or  on  to  the 
land.  Uy  means  of  modules,  placed  between  the  tanks  and 
fillers,  their  work  is  made  uniform  throughout  the  day. 

The  filters  are  eight  in  number,  and  have  a  total  area  of 
2 i-  acres,  or  13,613ft.  each  and  4  ft.  deep,  with  a  working 
capacity  of  2,.5O0,000  gallons  a  day,  and  w'ill  bo  filled  and 
cuiptieil  by  automatic  gear.  It  will  be  seen  that  Mr.  Cameron, 
like  Mr.  Scott-Moncrieif,  carefully  differentiates  between  the 
hydrolytio  or  solution  process  and  the  subsequent  oxidation 
required  for  final  purification. 

i)r.  Siuis  Woodhead  has  shown  that  the  liquefying  an- 
aerobic oiganisms  are  more  numerous  in  the  tank  than  in  the 
effluent  or  filtrate,  whilst  the  liquefying  aerobic  orgriuisms, 
although  still  jucsont,  diuiinish  in  quantity,  butagain  increase 
when  the  tank  effluent  passes  over  the  aerating  weir.  It 
would  teem,  therefore,  that  although  ]irimarily  the  septic 
tank  has  an  aiuierobic  function,  the  aai'obcs  are  cajiable  of 
surviving  and  eveti  doing  a  certain  amount  of  oxidising  work. 
'JMieir  ijroduct,  niti'ic  acirl,  appears  in  small  {piantities  in  tardc 
effluents,  but  it  is  probable  that,  as  pointed  out  later,  the 
nitrates  are  reduced  :.s  soon  as  they  are  formed,  evolving 
nitrogen,  and  causing  a  further  destruction  of  the  residual 
organic  matter, 

1896.  The  Sutton  Vroccss.— lu  the  autumn  of  1896  the 
Sutton  District  Council,  at  the  advice  of  Mr.  Dibdin,  ein- 
struoted  an  ojien  tank  filled  with  coarse  burnt  ballast  which 
failed  to  pass  through  a  ^-in.  mesh.  The  crude  sewage, 
partially  screened,  was  turned  on  to  this  bacteria  tauk,  ''  the 
idea  being  first  to  ensure  the  coarse  suspended  m jitters  glutting 
into  the  whole  body  of  the  lilter  instead  of  forming  a  layer 
on  the  top  ;  and,  secondly,  to  also  insure  the  body  of  the 
filter  being  thoroughly  aerated  when  the  water  was  drawn 
oil,  it  being  impossible  for  such  a  coarse  bed  to  becmne  water- 


logged." The  filtrate  from  such  coarse  filters  is  finally  pui'i- 
Bed  by  a  fine  coke-breeze  filter  similar  to  those  used  in  the 
Barking  oxperimenis  with  chemically  treated  effluents,  and 
to  those  used  by  Mr.  Cauieron  for  purifying  the  septic  tauk 
effluents. 

Although  this  tauk  is  designed  to  work  continuously,  it  is 
obvious  that  either  it  must  be  emptied  very  rapidly  or  a 
system  of  duplication  such  as  has  been  found  necessary  by 
Mr.  Scott-Moncrieff  must  be  I'esorted  to.  It  is  further  to  be 
noticed  that  the  object  is  to  arrost  the  solids  in  the  body  and 
not  on  the  surface  of  the  bod,  and  therefore  in  the  dark,  and 
to  a  cert.ain  extent  away  from  the  air,  although  the  periodic 
emptying  is  designed  to  introduce  o.^ygon  into  the  bed,  and 
i.s  therefore  opposite  in  design  to  the  Cameron  and  Scott- 
Moncrieff  systems.  Since,  as  pointed  out  earlier  in  this 
l>a])er,  a.  breaking  down  without  oxygen  is  an  essential  pre- 
liminary, we  have  in  this  bacteria  tank  an  anaerobic  change 
taking  place  iu  spite  of  the  aerobic  conditions ;  and  even  if 
aerobic  bacteria  or  higher  animals  (larv;c,  &c.,  which  abound 
in  summer  on  the  surface  of  such  tanks)  do  bring  on  the  dis- 
solution of  the  organic  matter,  the  cliange  is  still  primarily 
one  in  which  atmospheric  o.xygen  only  indirectly  is  advan- 
tageous. 

1897.  The  Ducat  System. — This  has  been  described  by  Dr. 
Barwise  as  the  beehive  tank,  and  by  the  inventor  as  an 
aerated  bacterial  self-acting  filter.  It  is  designed  to  be  con- 
tinuous in  its  action,  and  by  heating  arrangements  it  is  hoped 
will  also  bo  independent  of  the  seasonable  temperature  varia- 
tions. The  walls  of  the  tank  are  made  of  perforated  tiles  or 
cU'ain  pijies,  so  that  air  can  blow  in  to  the  body  of  the  filter. 
The  material  is  coarse  at  the  top  and  fine  at  the  bottom  ; 
it  is  therefore  similar  in  function  to  the  Sutton  system, 
except  that  the  coarse  filter  is  superposed  on  the  finer  one. 
It  further  resembles  the  Sutton  design  inasmuch  as  atmo- 
spheric oxygen  is  intentionally  brought  into  intimate  con- 
tact with  the  sewage  at  once,  without  giving  any  period  of 
anaerobic  change  as  in  the  two  earlier  jirocesfes  already  de- 
scribed. I  have  pointed  out  elsewhere  that  the  first  changes 
in  the  dissolution  of  the  organic  matter  in  sewage  niay  be 
very  rapid,  and  in  towns  with  old  sewers  the  sewage  to  be 
treated  may  be  so  far  advanced  in  anaei-obic  decomposition 
that  a  filter  of  this  description  can  at  once  deal  with  it. 

STAND,\R1IS    FOR    KFFLUENT.S. 

In  judging  the  results  obtained  by  these  newer  ]i]'ocesscs 
of  se^v.age  jjurification  we  are  brought  face  to  face  with  the 
jn'obleni  as  to  what  may  be  regarded  as  a  satisfactory  effluent. 
It  will  be  recollected  that  the  Rivers  Pollution  Commission 
sought  to  legalise,  among  other  standards,  2  parts  of  organic 
carbon  and  0'3  of  organic  nitrogen  per  100,0tJ0  for  licpiids 
which  might  safely  be  discharged  into  streams.  Since  the 
da'e  of  this  commission  various  waterboards  and  authorities 
in  this  country  have  made  modifications  in  these  standards 
or  their  equivalents  iu  terms  of  "  oxygen  consumed  "  and 
'■  albiiminoitl  ammonia,"  bid.,  so  far  as  I  am  aware,  no  autliurity 
officially  permits  a  proportional  variation  in  the  quality  of 
an  cllluent  to  its  amount  or  the  volume  of  the  river  into 
which  it  discharges;  nor  have  we  at  present  any  authority 
which  attaches  a  value  to  the  ratio  of  the  remaining  organic 
matter  to  the  available  or  potential  purification  wliich  exist 
in  the  nitrites  or  nitrates  in  effluents. 

It  ought  to  be  laid  down  as  a  principle  that  the  quality  of 
a  satisfactory  eflluent  must  vary  according  to  its  destination, 
whether  a  large  river,  or  land,  or  an  estuarj-,  or  whether 
riparian  towns  below  might  be  affected,  more  "especially  if 
thej'  use  the  steam  as  a  water  supply.  The  velocity  of  current 
and  aeration ,of  a  river  and  the  presence  of  vegetation  will 
also  greatly  affect  the  result.  My  own  work  on  the  subject 
shows  that  efllucnts  in  an  active  bacterial  state  undergo 
vigorous  nitrification,  even  without  the  addition  of  more  «  ater  ; 
in  a  large  river,  well  supplied  with  oxygen,  the  changes  are 
still  more  rapid,  and  in  a  short  time  the  jmrification  is  com- 
pleted. Under  favourable  circumstances,  therefore,  the  con- 
ditions need  not  be  so  rigorous  as  with  a  smaller  stieam  in 
lilaces  where  a  water  supply  has,  unfortunately,  to  bo  drawn 
at  a  point  lower  down. 

The  standard  of  0'3  pari  a  of  organic  nitrogen  per  100,000 
was  founded  on  the  idea  current  at  that  date  (1873)  that  the 
chief  |)Ui'ification  depended  on  chemical  oxidation  during  the 
era  when  sand  filtration  only  was  tried,  and  it  was  formulated 
on  the  grounds  then  adduced  that  "  no  river  in  the  United 
Kingdom  was  long  enough  lo  .secure  the  oxidalion  and  de- 
strm^f  ion  of  any  sewage,"  whereas  Sir  K.  Krankland,  a  member 
of  this  commission,  states  in  his  book  on  wafer  analysis  that 
"  Nitrates  and  nitrites  are  rapidly  destroyed  when  the  organic 
matter  in  the  water  contaiiuug  tlicm  enters  into  putrd'action, 
a  coiulition  wliich  often  occurs  in  streams  or  reservoirs  con- 
tainiiig  much  organic  matter.  The  organic  matter  in  doeji 
well  water,  too,  is  often  oxidised  at  the  expense  of  nitrates." 
The  nitrates  and  nitrites,  therefore,  evidendy  au|iiily  a  store 
of  oxygen  for  tho  destruction  of  the  organic  nuvttcr,  through  the 
agency  of  active  bacteria.  Thus,  in  tho  case  of  tho  river 
Kxe,  Dr.  nnpre  and  myself  found  in  189.'i  that    the  discharge 
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into  it  of  the  sewaRO  of  40,000  people,  tho  river  being  forty 
times  the  volume  of  tho  sewage,  was  not  indicated  by  any 
serious  alteration  iu  the  quality  of  the  stream.  Dupre  has 
by  direct  experiment  succeeded  iu  arrestini;  putrefaction  of 
London  sewage  by  adding  thirty-five  times  its  volamo  of 
London  tap  water.  The  (Jxford  public  analyst,  in  a  report  to 
the  local  cuaiity  council,  dated  November  13,  1897,  corrobo- 
rates this  rapid  elmngi?  in  flow,  laying  stress  on  the  "  natural 
agencies,"  now  knciwn  to  be  uliiioHt  entiri-ly  bacterial. 

But  the  changes  in  the  natural  puiitic:ition  of  sewage  lead 
more  to  the  prodnctinn  of  nilrtlcn  than  of  nid-nliH.  In  pub- 
lished analyses  the  former  have  not  been  Hutliciently  recog- 
nised. Hut  nitrous  acid  and  nitrites  are  well-known  carriers 
of  oxygen ;  they  readily  absorb  oxygen  from  the  atmosphere, 
or  dissolved  oxygen  from  a  river  water,  and  yield  it  again 
to  the  organic  impurities,  oxidising  them  to  carbonic  acid 


e 

No.  Description.  S 


1.  Exeter  septic  tank  filtrates  average, 

November,  IfHti '-196 

2.  Ditto,  June,  1897       HIS 

a.   Weybridge  lawsewage,  Junel2, 189ti  O 

4.  Yeovil  raw  sewage,  Juno  10,  Ib9f5     .  O 

5.  Wembley     sewage     farm     etflaeut, 

June  22,  1890        -75 

6.  Avlesbury  sewage  eftiuent,  June  22, 

'189-1,            -08 

7.  Croydon  sewage  farm  effluent,  April 

26,1895      -88 

8.  Precipitation  and  coke-breeze  filter, 

Dibdin,  1894         '202 

9.  Ditto,  1895      110 

10.  Foarmain  &  Moore's  average:  Exeter 

tiltrateetttupnt, May  and  June,  1897  1'3 

11.  Dibdin's    average    Kxeter    filtrates, 

-■Vpril  and  June,  1897       "504 

12.  Exeter  raw  sewage  ...          ...          ...  O 

13.  Exeter  septic  tank  etHuent ...         ...  "041 

14.  Sutton  crude  sewage            ...          ...  O 

15.  Sutton  effluent           •.'587 

16.  Sutton  filtrate            lo3 

17.  River  Brent — Prerivale  Rectory — (  ,. 

June,  1896 ) 


o 


() 


trace 


Oritrinal  N 

After  12 

Original  N  as 

After  12 

as  nitrate. 

dav8. 

nitrite. 

ilav». 

101 

1152 

very  heavy  trace 

048 

0-590 

0624 

heavy  trace 

0-666 

0  696 

0768 

heavy  trace 

055 

and  water.  From  this  useful  instability  they  count  in  many 
analyses  in  the  "  oxygen  consumed, "  and  therefore  load  to  a 
higher  estimate  of  the  organic  matter.  As  an  example  of 
the  production  of  nitrite.",  three  Exeter  filtrates,  which  on 
June  18th  contained  only  "heavy  traces,"  were  analysed  on 
Jnne  30th,  twelve  days  later. 

P.4ETS  PER  100,000. 

Number 

VI. 

vir. 

VIII. 

A  later  sample  will  further  illustrate  this  instability. 

Nitrogen  aa  Nitrates.  Nitrogen  as  Nitrites, 

November  10,  1897,  1-49  030 

November  18,  1897,  1.51  74 

December  2, 1897,  2-33  trace. 

In  an  effluent  from  the  septic  tank  at  Exeter  on  November 
lOtli  the  nitrate  was  0030,  the  nitrite  none;  on  December 
2nd  the  nitrate  was  0061),  the  nitrite  excessive  ;  so  that  the 
production  of  nitrite  can  proceed,  in  some  cases,  independently 
of  the  reduction  of  nitrate. 

So  long  ago  as  188G  Oayon  .ind  Dnpetit  (Station  Agro- 
niniiiiiue  de  Bordeau.i,  1886)  investigated  the  change  of 
nitrates  to  nitrites  with  evolution  of  nitrogen  osides  and 
nitrogen  gas  by  the  agency  of  bacteria.  The  disengagement 
of  these  gases  is  an  important  and  till  now  unrecognised 
ele.nent  in  the  purification,  as  they  are  without  odour  and 
innocuous.  Two  organisms  were  isolated  fiom  sewage,  which 
in  the  presence  of  organic  matter  decomposed  nitrates  with 
production  of  nitrogen  and  nitrous  oxide.  They  state  that 
in  a  nitrated  modiuui  they  were  anaerobic,  taking  oxygen  from 
the  nitiate,  and  that  in  certain  solutions  as  much  as 9  grammes 
per  litre  of  nitrate  could  be  decomposed.  By  exact  analysis 
of  the  evolved  gases  and  of  the  fermented  liquids  the  authors 
show  that  the  whole  of  the  nitrogen  of  the  nitrate  ii  evolved 
us  gas,  and  that  the  u-hole  if  the  oxygen  of  the  nitric  acid  is 
combined  with  the  carbon  of  the  organic  matter  to  form  COn,  a  por- 
tion of  which  may  be  evolved  as  gas.  while  the  remainder 
combiues  with  tho  base  to  form  an  acid  carbonate.  Organic 
matter  is  essentiat  to  tlie  re-action.  "  (Ino  gramme  KNO,  re- 
quires 0148  C  or  0  273  gramme  of  albuminoid  matter  fur  its 
complete  decomposition."  The  N  (  N.'J)  CO;  account  for 
all  tho  nitrogen,  carbcm  and  available  uiygen  of  the  nitiate. 

The  denitrifying  bacteria  will  not  develop  in  liquids  de- 
prived of  nitrate  and  out  of  contact  with  air,  nor  will  tliey 
attack  organic  matter  under  these  circnmstances.  The 
authors  further  proved  donitrification  to  be  a  fermentation 
which  consists  in  the  direct  burning  up  of  organic  carbon  at 
the  c.rpcnsc  of  the  o.rijgcn  of  a  nitrate. 


Therefore,  after  partial  nitrification  iu  a  filter,  this  action 
of  another  class  of  bacteria,  which  absolutely  reqnire  a  cer- 
tain amount  of  organic  carbon  as  food,  converts  the  latter 
into  carbonic  acid  and  harmless  gases,  such  as  N  and  -N-.U, 
the  oxygen  i-equired  being  taken  from  the  air  or  from  that 
dissolved  in  the  water.  The  change  ia  illustrated  iu  tho 
accompanying  table  of  typical  sewages  and  etHuents,  in  which 
the  "available  oxygen"  is  that  present  as  nitrate  or  nitrite, 
and  the  amount  of  carl^onacuous  matter  requiring  destruction 
is  measured  by  the  ordinary  figure  of  "  oxygen  consumed  ' 
as  determined  by  permanganate,  since  after  four  hours'  heat- 
ing with  permanganate  no  dangerous  matter  can  bo  left.  Tho 
table  also  shows  that  the  available  oxygen  as  nitrates  and 
nitrites  is  in  certain  effluents  quite  sntiicicnt  iu  most  cases 
to  deal  with  tho  organic  matter,  even  without  help  of  the 
oxygen  dissolved  in  the  river  water. 
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My  friend,  Mr.  Henry  Law,  has  suggested  that  the  condi- 
tions for  the  discharge  of  any  effluent  into  a  stream  may  bo 
expressed  in  the  following  form  ; — 

X  =  flow  of  stream  in  IIX)  litres  per  minnte. 
O  =  grammes  of  free  oxygen  in  100  litres  of  the  stream. 
S  =  number   of    100   litres   of   effluent   discharged    per 

minute, 
n  =  grams  of  available  oxygen  as  nitrates  and  nitrites 

in  100  litres  of  effluent. 
m  =  grams  of  "oxygen  required  to  consume  "the  organic 
matter  in   ItW  litres  of  the  effluent  as  determined 
by  the  permangate  test. 
C  =  number  of  times  that  the  free  oxygen  in  the  stream 
exceeds  that  required  to  oxidise  the  organic  matter 
in  tho  effluent. 
Then- 
Quantity  of  free  oxygen  in  stream  =  X  0. 
tlxygen  required  by  the  effluent  =^(m—«)  9, 
So  that  X  O  =C  (m— ii)  S. 
Wheu  there  are  no  nitrates  in  the  fluid,  then— 

X  O  =  C  »i  S. 
When  X  O  is  greater  than  (m  —  n)  S,  wc  have  stability,  nod 
when  X  O  is  less  than  (m— «)  S,  the  effluent  should   be  con- 
demned. 

I  have  already  commented  favourably  in  a  former  paper 
(■'Journal  Sanitary  Institute," -x^iii.,  76)  on  the  suggestion 
of  .\deney  ("Roynl  Dublin  Society's  Transactions,"  September, 
1895)  that  "the  limit  of  impurity  allowed  to  a  given  water 
(or  effluent)  shonhl  be  such  that,  when  a  given  volume  of  it 
is  mixed  with  a  given  body  of  fnlly  aerated  water,  and  tho 
mixture  kept  in  a  bottle  out  of  ix)ntact  with  air  fora  sufficient 
length  of  time,  a  decided  oxidation  of  the  ammonia  originally 
present  into  nitrous  or  nitric  uoid  shall  be  indicated."  Such 
an  occurrence  would  prove  a  healthy  state  of  change,  and 
would  be  accompanied  by  a  disappearance  of  coloar  and  u 
reduction  of  the  total  organic  matter. 

A  large  number  of  the  imblished  analyses  of  effluents  «ru 
vitiated  by  tho  fail  that  the  samples  have  not  boeu  analysed 
until  some  days  after  collection,  frc<|Uenlly  at  tho  mil  of  a 
long  transit  by  rail  or  other  conveyance,  during  which  tlio 
agitation  and  inevitable  contact  with  air  will  have  consider- 
ably altered  the  composition  in  a  favourable  sense.  It  is 
therefore  desirable,  whcrivcr  iKissible.  to  aoalyso  an  effluent 
wilhln  a  very  brief  time  from  its  collection,  ond  the  more  im- 
portant determiimlions  should  l>o  made  on  the  spot  within  a 
few  minutOH  of  the  discharge.  All  hough  this  is  undoubtedly 
tho  onlv  fair  procedure,  such  analyses  arc  not,  of  course,  com- 
parable' with  those  carried  out  under  tho  usual  conditions, 
which  give   an  ai>pareutly  higher  quality  to  tho  effluent,  but 
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they  demonstrate  the  existence  of  the  rapid  and  beneficial 
improrement  in  some  effluents,  which  I  consider,  with  Adeney, 
one  of  the  main  criteria  of  safety. 

In  the  examination  of  sewapfcs  and  efflnents  there  is  a  great 
(iifficulty  in  obtaining  reliable  samples,  chiefly  on  account  of 
the  variation  of  rainfall  and  evaporation.  In  chemical  pre- 
cipitation there  is  also  a  dilution  by  the  reagents  need.  The 
strength  of  sowafce  itself  is  continually  v.arying  dm-ing  the 
twenty-four  hours,  and  it  takes  a  considerable  time  for  a 
given  sewage  to  appear  at  the  effluent  outlet.  Consequently 
the  collection  of  isolated  samples,  especially  when,  as  in  recent 
cases,  the  sewage  and  effluent  are  taken  almost  at  the  same 
time,  furnishes  no  index  whatever  to  the  extent  of  purifica- 
tion. Urine  and  fceces  contain  a  large  but  fairly  constant 
proportion  of  chlorine,  whereas  river  water  contains  much 
less  and  rainwater  very  little;  so  that  an  approximate  calcu- 
lation may  be  made  of  the  degree  of  excretory  pollution  from 
the  amount  of  chlorine.  The  only  satisfactory  basis  tor  a 
comparison  between  effluents,  or  between  tbom  and  sewages, 
is  to  calculate  them  to  a  uniform  standard  of  chlorine.  Even 
in  cases  like  that  of  the  Salford  sewage,  where  the  chlorine 
figure  in  the  sewage  was  raised  by  factory  discharges  to  up- 
wards of  60  parts  per  100,000,  the  calculation  would  still 
establish  an  indiWdual  correspondence  between  sewage  and 
effluent,  while  what  may  be  termed  the  extraneous  chloride 
could  be  allowed  for. 

ALBUMINOID   AND   FREE   AMMONIA. 

The  processes  at  work  in  destroying  the  pntrescible  matter 
in  sewage  involve  its  transition  into  products  yielding  albu- 
minoid and  free  ammonia;  au  increase  in  the  free  ammonia, 
therefore,  is  actually  a  proof  that  so  much  destruction  of 
nitrogenous  organic  mattei'  has  occurred.  Albuminoid  am- 
monia in  an  effluent  may  also  be  a  good  sign,  indicating  either 
that  organic  matter  as  sediment  has  gone  into  solution  or 
that  stable  soluble  matter  has  been  partially  broken  up.  In 
a  research  on  the  different  actions  of  sodium  peroxide  and  of 
permanganate  on  the  organic  matter  in  water  ("  British 
Association  Reports,"  1893)  I  have  shown  that  different 
kinds  of  "  albuminoid  ammonia  "  are  possible,  remarking  that 
waters  containing  fresh  sewage  which  has  been  partially 
oxidised  by  the  peroxide  yield  the  remainder  of  their  ammonia 
to  the  alkaline  permanganate  much  more  rapidly  than  when 
the  water  had  not  been  so  treated,  and  suggesting  the  presence 
in  waters  of  organic  nitrogenous  matters  which,  when  par- 
tially o.xidised,  are  then  iu  a  condition  to  be  completely  broken 
up  by  the  stronger  reagent.  When  the  albuminoid  ammonia 
process  was  introduced  it  was  well  known  that  there  was  a 
varying  relation  between  the  quantities  of  albuminoid  am- 
monia and  the  amounts  of  different  kinds  of  organic  nitro- 
genous matter.  The  works  of  Preusse  and  Tiemann,  Mallet, 
Leffmann  and  Bean,  P.  Fraukland  and  otliers  have  confirmed 
the  inference  that,  although  a  useful  indication,  too  much  im- 
portance must  not  be  placed  on  this  item  of  the  analysis. 

As  a  practical  test  of  tlie  effect  of  dilution  with  river  water 
in  affecting  the  oxidation  of  sewage  matters,  on  November 
30th  I  mixed  five  samples  of  crude  sewage,  freed  from  sus- 
pended matter,  but  smelling  very  offensively,  with  a  quantity 
of  river  water  calculated  to  supply  by  its  dissolved  oxygen 
(100,000  parts  of  water  contain  0  S6  parts  of  oxygen)  the 
quantity  of  oxygen  required  by  the  organic  matter,  as 
measured  by  the  "  oxygen  consumed."  One  set  of  samples 
was  kept  in  the  dark,  another  was  fully  exposed  to  daylight, 
both  in  contact  with  air,  but  protected  from  dust.  The  odour 
rapidly  diminished,  and  iu  thi'ce  days  all  the  samples  were 
inodorous  except  No.  5,  which  had  a  faint  smcTl,  disEippearing 
in  another  two  days. 

After  seven  days  the  samples  were  analysed  as  to  oxygen 
consumed,  nitrates  and  nitrites; — 
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Many  waters  are  inoffensive  which  contain  a  comparatively 
high  amount  of  albuminoid  ammonia.  The  following,  on  the 
other  hand,  is  an  example  of  a  putrescent  and  otherwise  ob- 
jectionable liquid  which  did  not  show  a  corresponding  excess  of 
albuminoid.  A  putrid  meat  solution  was  diluted  with  water 
in  the  proportion  of  1  to  G,000,  and  the  fluid,  which  smelt 
strongly  like  sewage,  was  analysed  like  an  ordinary  sewac^e 
effluent.  It  gave  in  parts  per"lOO,000,  free  NH, -025;  .albu- 
minoid NHj  '083;  oxygen  consumed,  '044;  no  nitrite  or 
nitrate.  This  liquid  remained  putrid  and  foul,  smelling  for 
more  than  a  week. 

It  is  obvious,  therefore,  that  an  arbitrary  standard  based 
upon  an  albuminoid  figure  is  valueless. 

To  show  how  far  such  conclusions  may  be  carried,  Mr. 
Naylor,  of  the  E,ibble  Joint  Board,  has  sent  me  copies  of  his 
official  reports  to  that  authority,  in  which  I  notice  for  example 
that  on  January  7,  1897,  an  effluent  of  150,000  gallons  with 
'101  albuminoid  ammonia  and  1'95  oxygen  consumed  was 
passed  as  good,  but  one  of  123,000  gallons  only,  and  1"G  oxygen 
consumed  with  an  albuminoid  ammonia  of  '108  is  only  con- 
sidered fair. 

The  effective  oxidation  of  the  carbouaceous  matters  is  indi- 
cated to  a  great  extent  by  the  amount  of  dissolved  carbon 
dioxide.  Free  o.xygen  is  absolutely  necessary,  as  the  final 
changes  are  always  aerobic. 

Apart  from  arbitrary  standards  my  experience  teaches  me 
that  an  effluent  which  is  in  an  active  state  of  self-pm-ification, 
as  judged  by  the  'above  considerations  if  it  be  clear  and 
nearly  free  from  odour,  may  safely  be  discharged  into  a  river 
of  moderate  volume.  Its  subsequent  improvement  will  bo 
very  rapid,  and  will  be  further  determined  by  the  action  of 
alga3  and  larger  plants,  in  the  presence  of  sunlight,  and  of 
the  oxygenated  water  of  the  river.  Percy  Franklaud,  in  his 
paper  at  the  Institution  of  Civil  Engineers,  1897,  has  said,  with 
reference  to  the  Dee,  that  "each  source  of  pollution  was 
found  to  have  produced  an  unmistakeable,  fhongh  tram^itcnj, 
effect  on  the  water  of  tlie  stream."  The  same  transformation 
has  been  repeatedly  recorded  in  German  and  Swiss  rivers. 
Under  the  above  conditions,  therefore,  of  clearness,  fair 
quality,  and  of  rapid  and  healthy  change,  effected  in  presence 
of  oxygen  by  htirmless  bacteria,  we  may  be  considered  to 
have  produced  a  satisfactory  effluent. 

DISCUSSION. 

The  Chairman,  after  briefly  referring  to  the  interesting 
character  of  the  paper,  said  that  the  question  of  the  disposal 
of  sewage  was  one  of  the  most  important  which  had  tio  be 
dealt  with  at  the  present  time,  and  involved  the  whole  ques- 
tion of  keei)ing  our  rivers  free  from  pollution  and  tho  water 
fit  for  drinking.  It  had  been  before  the  pxiblic  ever  since  the 
time  of  the  introduction  of  the  water-carriage  sj'Stem,  and,  in 
spite  of  the  fact  that  people  still  hankered  after  a  return  to 
earth-closets,  ho  was  sure  that  the  superiority  of  the  new 
system  would  prevent  this.  .\  real  solution  of  the  question 
of  sewage  disposal  had,  he  thought,  been  arrived  at;  and 
although  there  might  be  some  difficulty  in  dealing  with  large 
quantities  of  manufacturing  refuse,  he  had  recently  heard 
that  at  Yeovil,  where  the  sewage  chiefly  consisted  of  this  de- 
scription of  refuse,  the  filters  were  almost  as  successful  as 
those  of  Exeter.  His  hope  was,  therefore,  that  wo  M-ere  now 
arriving  at  a  point  when  we  should  be  fi'eed  from  any  very 
great  difficulties  in  disposing  of  the  sewage  of  our  numerous 
towns  and  in  keeping  our  rivers  free  from  ])ollution.  They 
would  agree  that  the  paper  had  shown  clearly  how  the  pro- 
cesses take  place,  and  he  exiireesed  the  further  hope  that  the 
discussion  resulting  from  it  might  also  prove  of  value  to  them. 

Mr.  Martin  (Blxeter)  said  tliat  the  chemical  and  biological 
nature  of  the  paper  prevented  him  from  taking  a  proper  part  . 

parts  per   100,000. 
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The  water  used  for  admixture  contained  ■21(5  of  nitrogen  as 
nitrate,  no  nitrite,  and  O'l  ''  oxygen  consumed."  Denitritica- 
tion  has  evidently  occurred,  a  portion  of  tlio  oxygen  being 
derived  from  the  nitrate,  without  production  of  appreciable 
nitrite,  but  the  main  amount  has  been  supplied  b^-  the  dis- 
solved oxygen  of  the  river  water,  tho  organic  matter  serving 
as  food  to  the  aerobic  bacteria  which  were  acting.  The 
]>resence  of  light  does  not  seem  to  be  essential. 

The  nitrilcs  in  most  cases  are  indicative  of  a  further  stage 
of  improvement,  as  their  proiluction  necessarily  implies  tho 
disappearance  of  a  gre.'itcr  amount  of  nitrogenous  matter. 
That  of  nitrutet:,  of  course,  indicates  the  final  change,  and 
their  presence  together  with  free  niti'ogon  in  deep  well  waters 
show  that  donitrification,has  stopped  when  the  organic  matter 
was  consumed. 


in  the  discussion ;  ho  w.is  neither  a  chemist  nor  a  biologist, 
and  he  was  not,  tlierefore,  pi-cpared  to  say  very  much.  .'Vt 
the  request  of  the  chairman,  however,  he  agreed  to  give  a 
brief  statement  of  tho  results  obtained  <at  the  E.xeter  works, 
with  which,  of  course,  ho  had  had  valiuible  experience.  .A-S 
had  been  indicated  in  tho  p.ajjor,  they  uniformly  produced 
an  eHlueut  in  which  the  amount  of  available  osygeu 
was  much  more  than  was  really  required.  lie  had  had 
samiilcs  of  the  filtrate  kept  under  observation  for  different 
periods,  and  in  no  case  that  ho  knew  of  had  any  become  oft'en- 
sive  by  reason  of  keeping;  the  only  ch.anges  that  had  been 
apparent  were  for  the  bi>tter.  It  had  not  yet  been  necessary 
to  clear  the  tank  out,  although  it  had  now  been  in  operation 
for  :ibont  eighteen  months.  He  also  mentioned  having  expe- 
rimented with  samples  of  Yeovil  effluent,  which  was  often  of 
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an  exceedingly  foul  nature.  Qlove-making  was  tlio  principal 
industry  of  the  town,  and  the  different,  dyea,  Ac,  used  in 
treating  tlio  leather,  being  discharged  into  the  river,  greatly 
coMtairiinuted  it. 

Mr.  \V.  Naylok  thought  that  Dr.  Ridoal  was  slightly  in 
error.  He  had  never  advocated  the  adoption  of  the  albumin- 
oid ammonia  system  as  a  complete  test,  nor  the  amount  of 
oiypen  absorbed  as  in  itself  a  I'onipleto  test,  for  lie  always 
used  the  two.  llo  had  expected  to  have  obtained  some  in- 
formation regarding  the  cost  of  this  system,  because  local 
authorities  who  had  to  adopt  some  means  of  disposing  of  their 
sewage  did  not  care  much  what  changes  it  underwent  or  what 
produced  them  or  did  the  work,  and  the  above  ti/sts  were 
therefore  not  tabulated.  The  putrefaction  of  sewngo  was 
not  a  new  idea,  although  it  was  refc^rrod  to  as  a  recent  dis- 
covery. Like  moat  people  internated  in  .sewage,  it  had  struck 
him  that  the  essential  principle  of  the  si'ptic  sj'siem  was 
putrefaction — the  conversion  of  the  solids  into  a  li(|uid  state. 
The  ([Uestion  was  whether  the  sludge  could  bo  disposed  o£ 
more  cheaply  by  this  niethoil  than  by  abstracting  it.  In 
speaking  of  the  i)ollntion  of  rivers,  he  saiil  that  it  was  only 
proscribed  that  the  best  means  should  be  taken  to  prevent  it, 
and  no  case  had  yet  been  brought  before  a  Court  in  which  a 
manufacturer  luul  been  called  upon  to  show  that  it  was 
ptjssiblo  to  eliminate  any  free  chlorlue  or  to  keep  his  tlifferent 
acids  from  the  stream.  In  concluding,  he  iloscribed  the  con- 
dition in  which  lie  had  found  the  river  at  Yeovil  about  two 
3'ears  ago.  The  water  was  a  seething,  bubbling  mass,  and  ho 
was  able  to  light  several  of  the  bubbles  by  means  of  a  mutch, 
so  that  it  was  plain  that  there  was  considerable  putrefaction 
taking  place  instead  of  nitrification. 

Mr.  TuuDiCHiM  first  said  that  he  would  like  to  endorse 
Dr.  Rideal's  statements  with  regard  to  tho  efliciency  of  the 
biological  treatment.  You  got  a  final  filtrate  superior  to  any 
sewage  elUuent  which  had  come  under  his  notice  for  many 
years  past.  At  Exeter  the  results  were  constantly  and  con- 
sistently much  better  than  tho.se  from  sewage  faruts.  Their 
average  was  better  than  the  average  from  sewage  farms  ;  the 
best  results  were  far  above  the  best  from  sewage  farms,  and 
the  worst  were  nothing  like  so  bad  as  tho  worst  from  a 
sewage  farm.  Tiie  condition  t)f  the  river  at  Y'eovil  could  liave 
nothing  to  do  with  tho  filtrate  from  tlie  soptic  tank,  as  the 
tank  had  only  been  treatiTig  a  small  proportion  of  tho  sewage. 
He  ditfered  witli  Dr.  Kideal  in  his  statement  that  until  quite 
receutly  it  was  liolieved  that  tho  purification  of  sewage  was 
simply  a  process  of  oxidation,  and  that  air  or  oxidising  chemi- 
cals were  tho  chief  factors  required,  because  as  far  back  as 
1886  Dr.  Dupre  stated  his  belief  in  the  ultimate  purification 
of  sewage  lieing  dependent  solely  on  the  action  of  micro- 
organisms. He  also  questioned  tho  accnr.acy  of  tho  formula 
prepared  by  Dr.  Rideal,  and  said  that  the  experiments,  to  bo 
of  value,  must  be  in  hermotieally-sealed  vessels. 

Dr.  EiDEAL  iu  his  reply  mentioned  that  ho  }i:ul  made  a 
few  notes  of  the  discussion,  but  thought  that  ho  had  very 
little  to  reply  to.  Mr.  Naylor,  he  was  of  opinion,  should  have 
little  dilliculty  in  obtaining  the  information  ho  recpiired  re- 
garding the  merits  of  the  diffierent  systems  of  sewage  dis- 
posal, but  the  question  of  cost  ho  had  not  considered  at  all 
whilst  preparing  the  paper.  Satisfactory  explanations  wore 
also  given  to  tho  other  questions  raised  in  the  course  of  tho 
discussion. 

The  Chairman  then  proposed  th.at  a  vote  of  thanks  be 
accorded  Mr.  Rideal  for  his  interesting  jiaper.  This  was 
unanimously  agreed  to. 


ROTHES  SEWAGE  DISPOSAL  WORKS. 


INAUGURATION  OF  THE  U'ORKS. 

The  new  sewage  dispo.sal  works  iu  connection  with  the 
village  of  Rothes  ([Scotland)  were  opened  [on  tho  13th  inst. 
Tho  system  introduced  into  Rothes  is  the  Cosham  system, 
chemicals,  settling  tanks  and  filters  being  relied  upon  to 
purify  tho  sewage.  This  system  is  in  operation  at  Nuneaton, 
ami  after  visiting  the  works,  the  engineer,  Mr.  Louis  Harper, 
A.M.I.c.K.,  .'Vberdoen,  considered  that  it  was  the  system  best 
adapted  for  Rothes.  Tho  extreme  diiEculties  at  Rothes  lay 
in  connecting  tho  three  outflows  to  one  point,  as  required  by 
the  Local  Government  Board,  and  tho  want  of  a  proper  de- 
cline. t.)ne  of  tho  sowers  has  to  bo  carried  1,600  yards,  and 
most  of  it  is  carried  out  with  a  fall  of  1  in  300.  Great  care 
was  also  required  in  the  work  carried  out  by  tho  contractor, 
Mr.  Warrack,  of  Aberdeen. 

At  the  opening  ceremony  at  the  filter-beds,  near  the  river 
Spey,  I'rovost  Dick  said  the  work  which  they  now  saw  before 
them  complete  had  given  tho  commissioners  great  anxiety  ; 
but  ho  thought  they  had  made  a  vory  strenumis  ofTort  which 
would  satisfy  tho  Local  Governmont  Hoard  and  also  tho 
fishery  proprietors.  Tlie  |)lan  prepared  by  Mr.  Harper, 
.Vberdeen,  was  better  than  any  others  which  were  placed 
before  them,  and  they  lunl  been  well  carrieti  out  by  the  con- 
tractor, Air.  Warrack,  .Vberdeen.  The  commissioners  were 
confident  that  the  works  would  be  a  success.  Thu  only  ditli- 
cnlty  which  they  anticipated  was  tho  getting  of  a  chemical 
for  purifying  such  sewage  as  they  had,  which  was  nuiinly 
composed  of  burnt  ale  from  the  distilleries.  Tho  chemical 
they  had  just  now — nlumino. ferric — was  the  best  one  they 
could  got,  but  he  had  no  doubt  science  would  oomo  to  their 


aid  soon.  He  then  declared  the  works  open  and  let  the  sew- 
age into  tha  beds. 

An  adjournment  was  thereafter  made  to  Grant's  hotel, 
where  a  banqnet  took  place. 

Baillio  Macdongall,  the  convener  of  tho  Sewage  Conimitt«e, 
gave  tho  health  of  "  The  Kngineer,"  ami  said  that  the  com- 
niissiuners  were  perfectly  satisfiid  with  his  work.  Mr. 
Harper  had  prcvidod  a  suitable  scheme,  aud  ho  very  wisely 
decided  upon  one  which  had  been  already  tried.  Mr.  Harper, 
in  reply,  said  there  were  many  diiliculties  to  contend  with. 
The  three  outfalls  were  a  great  distance  from  each  other,  aud 
ho  thought  first  of  treating  them  singly,  but  Prof.  Arm- 
strong, who  was  sent  down  by  tho  Local  Government  Board, 
wanted  the  three  connected,  and  he  hud  done  so.  He  hoped 
the  scheme  would  bo  successful. 

Other  toasts  proposed  wore  "Success  to  the  Sewage 
Works,"  "  The  Contractor  "  and  "  Tho  Clerk  of  the  Works." 
The  tota^  expendiljiro  ou  the  scheme  has  amounted  to  £2,300. 


A  SEWAGE  QUESTION  AT  STOWMARKET. 

*' A  Director  of  the  New  Explosives  Cunipany  "  (wiiich  Laa 
works  at  Stowmarket,  iu  Suffolk)  has  addressed  a  communi- 
cation to  The  Times  to  call  attention  to  some  facts  iu  connec- 
tion with  the  sewage  of  that  town.  As  long  ago  aa  May, 
1SU4,  tho  company  complained  of  tho  disgraceful  statu  of  tho 
river  Gipping,  which  flows  through  tho  works  and  into  which 
tho  town  sewage  is  discharged.  They  wero  then  informed 
that  tho  local  boards  of  Stowmarket  and  East  Stowe  had  de- 
cided upon  a  schemo  for  abating  the  nuisance.  In  October, 
1894,  as  nothing  had  been  done,  tho  company  had  a  report 
drawn  up  by  an  expert,  who  declared  that  the  offensive  staio 
of  the  river  seriously  damaged  their  property  and  might 
cause  a  serious  epidemic.  This  report  w  as  sent  to  the  Local 
Government  Board,  who  then  had  tho  river  examined  by  one 
of  their  insjiectors,  and,  in  consequence  of  his  statements, 
wrote  to  the  East  Stowe  Rural  District  Council  orderiug  steps 
to  bo  taken  at  once  to  abate  the  pollution  of  the  river.  This 
was  iu  May,  189.5.  Since  then  the  company  have  written  to 
the  board  at  intervals,  but  still  nothing  definite  has  been 
douo.  Last  September  tho  board  stated  that  tho  .Stowmarket 
Urban  District  Council  aud  East  Stowe  Rural  District  Council 
had  a  joint  scheme  of  sewerage  and  sewage  disposal  in  con- 
temjilation,  and  wore  waiting  for  plans  and  estimates  of  pro- 
posed works.  "After  more  than  three  years,"  says  tho  com- 
munication, "  this  is  all  tho  progress  that  has  beeu  made 
towards  the  removal  of  tho  sewage  from  the  river.  We  very 
frequently  have  over  100  hands  employed  at  our  works  who 
have  suffered  in  health  and  comfort,  and  continue  to  do  so, 
from  this  horrible  nuisance.  In  fact,  so  bad  is  the  condition 
of  tlio  water,  that  we  have  beeu  compelled  to  stop  the  use  of 
our  waterwhecl,  as  tlie  stench  created  by  stirring  up  tho  float- 
ing sewage  is  simply  unbearable.  Although  wo  have  put  up 
filtering. beds,  the  water,  after  passing  through  them,  is  still 
seriously  affected  from  a  commercial  point  of  view.  As  a 
further  proof  of  the  tedious  delaj-  of  tho  Stowmarket  Urban 
District  Council  in  removing  this  nuisance,  1  enclose  a  copy 
of  the  rejiort  of  tho  last  monthly  meeting  of  the  council ; 
from  which  it  is  evident  that  the  parishes  of  East  Stowe  and 
Stowmarket  cannot  agree  as  to  tho  proposed  cost  of  the  new 
sewage  works,  that  the  public  pump  in  the  market  place  at 
Stowmarket  is  closed  in  consequence  of  the  bad  state  of  the 
water  in  the  well,  and  that  there  are  cases  of  scarlet  fever 
and  diphtheria  in  tho  town.  I  trust  that  this  statement  of 
facts  may  be  the  means  of  causing  decided  steps  to  be  taken 
at  once." 


Dwellingrs  of  the  Poor. — The  monthly  meeting  of  the 
Mansion  House  Council  on  the  Dwellings  of  the  I'oor  was 
held  recently.  The  hon.  secretary,  Mr.  John  Hamer,  read 
tho  report  of  the  work  done  during  the  month.  It  showed 
that  insanitary  conditions  had  been  dealt  with  in  Tottenham, 
West  Ham,  Mile  End,  Whitechapol,  Cambonvell,  Kensington, 
Hackney,  St.  Pancras,  Bethnall  Green,  Poplar,  Lamlwth,  St. 
Savionr's,  St.  George's,  Hanover-sqnare,  Lee.  Hammersmith, 
Bermondsoy,  Stoke  Newiogton  and  East  Ham.  Tho  number 
of  houses  dealt  with  during  the  month  was  8X9,  of  which  :ts;t 
cases  wore  forwarded  to  the  various  authorities,  378  dismissetl 
as  having  tho  defects  complained  of  romediod.  118  as  no 
nuisance,  while  110  were  left  in  abeyance,  ropnirs  being  >a 
handi 

Street  TraffiO  In  Paris.— Tho  deputation  recently  sent 
over  by  the  Paris  Munieiiial  Cmiucil  to  ins[H'ct  the  arrange- 
ments made  bv  the  city  p.ilicc  for  tho  rogulatiou  of  street 
tialllc  will,  T)ic  A'rciiiin;  S'ii"i'<ir<i  understands,  present  a 
report  highly  eulogistic  of  our  special  motlu'ds,  and  make 
recommendations  which  the  Paris  Council  may  or  may  not 
embody  in  by-laws.  The  same  journut  renmrks  that  out 
friends  from  Paris  were  pu/./.leil  to  underst4ind  how  tho  mere 
raising  of  a  policeman's  hand  sufliccs  to  arrest  the  trallic 
immediately,  say  at  such  herotoforo  dniigcmus  points  a-s  tho 
junction  of  the  cross  roads  at  Blackfriarsor  at  Ludgale-cfrcus, 
60  that  pedestrians  may  pa."s  at  intervals  witlioul  the  risk  of 
being  run  over.  They  knew  that  nothing  of  that  kind  would 
stay  tho  wild  career  of  the  Paris  cabby,  who  has,  resignedly, 
coino  to  be  reganled  as  tho  chartered  libertine  of  the  streets. 
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Law  Notes. 


EDltED  fit  J.  B.  REIGNIER  OONDER,  11  Old  Jewry  Cliambers,  E.G., 
Solicitor  of  the  Supreme  Court. 


The  Editof  liill  be  pleased  to  answer  any  qttesi ions  affecting 
the  practice  of  engineers  and  surveyors  to  local  authorities. 
Queries  {ichich  should  be  written  legibly  on  foolscap  paper,  one 
Hide  only)  should  be  addressed  to  "  The  Law  Editor,"  at  the  Offices 
o/The  Sdbveyob.   Where  possible,  copies  of  local  Acts  or  docu- 


Highway:  Encroachment:  Claim  or  Eight:  Jurisdiction 
OF  Magistrate. — In  proceedings  for  eDCroachment  on  a  high- 
way under  the  Highway  Act,  1835,  the  question  whether  the 
site  of  the  encroachment  is  part  of  the  highway  or  not  is  a 
question  of  fact  for  the  magistrate  to  decide  ;  and  the  ques- 
tion of  ownership  of  the  subsoil  is  irreleyant.  In  the  recent 
case  of  Regina  v.  Budden  (Qneen'g  Bench  Divisional  Court) 
William  M'Kenzie  Bradley  had  been  conWcted  of  encroaching 
within  15  ft.  of  the  centre  of  a  carriageway  at  Meopham  by 
causing  an  eight-strand  wire  fence  to  be  erected  thereon.  He 
thereupon  applied  to  the  High  Court  for  a  writ  of  certiorari  to 
quash  the  conviction,  on  the  grounds  that  the  whole  of  the 
land  enclosed  by  the  fence  was  his  own  property  and  had 
never  been  a  portion  of  the  carriageway  ;  that  he  had  raised 
this  claim  before  the  magistrate,  and  that  this  being  a  "claim 
of  right  "  the  jurisdictiou  of  the  latter  was  ousted,  and  he 
ought  to  have  refused  to  deal  with  the  case.  Following  the 
principle  above  stated,  the  Court  (without  calling  upon  the 
prosecution)  refused  the  application,  and  the  conviction  there- 
fore stands. 


Combined  Drainage  in  the  Metropolis. — The  decision 
of  the  House  of  Lords  in  the  case  of  The  Vestry  of  Saint 
Matthew,  Bethnal  Oreen  v.  The  School  Board  for  London,  (26th 
November)  cannot  be  regarded  as  throwing  any  new  light 
upon  the  question  of  "  drain  "  or  "  sewer,"  unless  it  be  by  the 
removal  of  any  doubt  which  may  have  existed  upon  one 
point — a  doubt,  however,  which  we  think  could  only  be  raised 
by  the  ingenuity  of  an  advocate  seeking  some  shadow  of 
support  for  a  hopeless  case.  The  point  referred  to  is  whether, 
inasmuch  as  the  vestry  was  not  legally  empowered  to  con- 
struct a  sewer  without  the  sanction  of  the  Metropolitan  Board 
of  Works,  the  absence  of  such  sanction  could  override  the 
statutory  definition  and  take  what  would  otherwise  be  a 
sewer  out  of  that  category.  The  Lord  Chancellor  was  dis- 
posed to  think  that  as  a  matter  of  fact  the  vestry  did  pro- 
cure that  sanction,  but  held  that,  even  if  they  did  not,  the 
construction  of  the  sewer  was  not  necessarily  unlawful,  and 
that  it  was  none  the  less  a  sewer  on  that  account.  In  other 
respects  the  case  depended  mainly  upon  the  facts.  The  com- 
bined system  in  dispute  was  constructed  in  1866.  There 
was  no  evidence  to  show  that  the  then  owner  had  given  any 
written  notice  to  the  vestry  of  his  intention  to  construct  the 
system,  nor  was  there  evidence  of  any  order  of  the  vestry 
having  been  made  in  relation  thereto.  Under  these  circum- 
stances the  decision  of  the  Court  of  Appeal  (affirming  that  of 
the  Queen's  Bench  Division),  to  the  effect  that  this  combined 
system  is  a  "  sewer,"  was  upheld,  the  appeal  of  the  vestry 
dismissed,  and  a  mandamus  granted  to  compel  them  to  repair 
the  sewer. 


Street  Works  :  UNorABDED  Fire  :  Personal  Inicrt  : 
Liability  op  Authority. — A  claim  of  a  somewhat  novel 
kind  was  successfully  made  against  a  local  authority  in  the 
recent  case  of  Wriglit  v.  Vestry  of  Bermondtey  (Southwark 
County  Court,  11th  November).  The  plaintiff,  a  little  girl  of 
•even,  was  playing  about  with  other  children  in  a  street  in 
which  the  vestry's  workmen  were  making  an  excavation. 
Two  sides  and  one  end  of  the  works  were  guarded  by  poles, 
but  at  the  other  end  were  a  small  heap  of  ballast,  a  watch- 
man's box,  and  a  coke  fire  in  a  bucket.  The  latter  set  fire  to 
the  plaintiff's  clotlies,  and  she  was  so  severely  burnt  as  to  be 
disfigured  for  life.  The  vestry  said  that  tliey  had  done  all 
that  was  reasonable  to  protect  the  works,  and  that  if  there 
was  any  negligence  on  their  part  the  cliild  was  guilty  of 
''contributory  negligence."  The  learned  judge,  in  giving 
judgment,  said  children  had  a  right  to  go  into  the  streets  for 
their  exercise,  and  he  was  obliged  to  find  that  the  defendants 
showed  a  want  of  proper  care  and  regard  in  leaving  this  fire 
in  the  roadway  with  no  one  to  look  after  it.  Such  conduct 
amounted  to  negligence.  Assuming  that  he  was  entitled  to 
take  into  account  the  age  of  the  child,  and  only  to  require 
such  a  degree  of  care  and  discretion  as  might  reasonably  be 
expected  from  a  child  of  seven  years,  he  found  that  there 
was  no  contributory  negligence.  A  fire  in  the  streets  in  broad 
day  was  more  likely  to  attract  than  repel  children,  and  they 
would  naturally  play  about  it.  Ho  therefore  gave  a  verdict 
for  .the  plaintiff  for  £50. 


London  Building   Act,  1894,  skcs.  5  (sen.  secs.  25,  26,  27 

AND  28),  13  (SCB.  sec  5),  14  AND  200  (SCB.  SEC  2)  :  DWELLING 

House  to  be  Inhabited  by  Persons  of  the  Working  Class. 
— The  term  "  working  classes "  is  nsed  colloquially  iu  a 
vague,  but  at  the  same  time  a  restricted,  sense,  which,  though 
ill-defined,  is  generally  well  understood.     It  is,  perhaps,  not 


ments  referred  to  should  be  enclosed.  All  explanatory  diugtairli 
must  be  dra^vn  and  lettered  in  black  ink  only.  Correspondents 
who  do  not  wish  their  names  published  should  furnish  a  nom 
de  plume. 


a  very  scientific  term  to  have  introduced  into  an  Act  of  Pai-lia' 
ment,  but  according  to  Mr.  Justice  Channell  it  means  in  the 
London  Building  Act  "that  class  of  persons  aniong  which" 
(or  as  we  should  prefer  to  say  "amongst  whom")  "over- 
crowding is  likely  to  take  place."  The  question  for  decision 
in  the  two  cases  in  which  this  dictum  was  pronounced  waS 
whether  certain  buildings  were  "dwelling  houses  to  be  in* 
habited  or  adapted  to  be  inhabited  by  persons  of  the  working 
class,"  and  therefore  could  not  be  erected  within  20ft.  of  the 
centre  of  the  roadway  to  a  height  exceeding  the  distance 
from  the  opposite  side  of  the  street.  London  Conjity  Council 
V.  Davis.  Saine  v.  Routun  Houses  (9th  December,  Queen's 
Bench  Division).  The  magistrate  had  in  each  case  decided 
that  the  buildings  did  not  fall  within  that  category,  and  from 
this  decision  the  council  appealed.  In  the  first  case  the 
building  consisted  of  a  shop  in  front  on  the  ground  floor,  with 
living  rooms  behind  (occupied  by  a  working  clockmaker  and 
his  wife),  and  upper  floors  used  as  sleeping  and  dwelling- 
rooms  occupied  by  cabinet-makers  and  their  families.  In  the 
other  case  the  house  was  used  as  a  sort  of  poor  man's  club  or 
hotel  for  single  men.  The  Court  upheld  the  magistrate's 
view  in  both  cases.  The  learned  judge  already  quoted  con- 
sidered that  overcrowding  was  the  mischief  against  which 
the  section  was  directed,  and  that  it  only  applied  where  a 
building  (a)  was  intended  or  (b)  was  stnicturally  specially 
suitable  for  the  working  classes,  such  as  flats  or  artisans' 
model  dwellings.  In  the  Rowton  House  case,  however,  it 
was  pointed  out  that  the  magistrate  was  v^rong  in  concluding 
that  because  the  building  was  a  "public  building"  it  could 
not  be  a  "  dwelling  house."  But  this  did  not  affect  the 
correctness  of  his  decision,  which,  as  we  have  seen,  was  up- 
held on  other  grounds. 


Paving  Charges  :  Owner  of  Soil  op  Half  Width  op 
Street  Liable  fob  Charges  in  Respect  of  the  Other 
Half  :  West  Hartlepool  Improvement  Act,  1870.— A  case 
involving  some  hardship  to  a  landowner,  but  which  (although 
turning  on  the  construction  of  a  local  Act)  virtually  forma  a 
useful  addition  to  the  precedents  under  sec.  150  of  the  Public 
Health  Act,  1875,  was  decided  by  the  Court  of  Appeal  (affirm- 
ing Mr.  Justice  Stirling)  on  November  4th  (West  Hartlepool 
Corporation  v.  Robinson).  In  1878  the  defendant  (who  was 
the  owner  of  part  of  the  Lynnfield  estate)  and  certain  adjoin- 
ing owners,  in  pursuance  of  a  scheme  sanctioned  by  the  West 
Hartlepool  Improvement  Commissioners,  agreed  each  to  eon- 
tribute  strips  of  land  18  ft.  wide  for  the  purpose  of  making 
two  new  36-ft.  loads.  The  roads  were  made,  but  in  the  first 
instance  only  18  ft.  wide,  it  being  in  fact  a  part  of  the  agree- 
ment that  the  defendant's  18  ft.  should  not  be  thrown  in  until 
a  later  date.  In  1892  (before  the  roads  were  widened  by  the 
addition  of  the  defendant's  strips)  the  corporation  made  up 
the  18  ft.  roads  under  powers  in  the  local  Act  similar  to  those 
given  by  the  well-known  1.50th  sec.  of  the  Public  Health  Act, 
1875.  The  defendant  was  served  with  the  usual  notices  as  a 
frontager,  whereupon  ho  not  only  threw  his  18  ft.  strip  into 
the  road  (as  he  had  agreed  to  do)  but  made  it  up  at  his  own 
expense.  Whether  or  not  he  was  bound  by  his  agreement  to 
incur  the  expense  the  report  does  not  state ;  but  having  done 
so,  he  naturally  thought  he  ought  to  be  exempted  from  con- 
tributing to  the  cost  of  making  up  the  other  portion.  It  wag 
argued  on  his  behalf:  (1)  That  the  18-ft.  roads  were  not 
"streets"  within  the  meaning  of  the  local  Act  ;  (2)  that  the 
notice  served  upon  him  was  bud,  because  it  required  him  to  do 
work  which  he  could  not  do  without  committing  a  trespass ; 
(3)  that  it  was  a  condition  precedent  to  the  enforcement  of 
the  charge  that  the  expenses  should  be  apportioned  by  an 
arbitrator.  But  the  Court  overruled  all  these  objections  and 
decided  in  favour  of  the  corporation,  whose  claim,  amounting 
to  upwards  of  £3:)0,  was  allowed.  It  transpired  that  the  de- 
fendant had  made  an  abortive  appeal  to  a  Secretary  of  State 
for  compensation  under  a  clause  in  the  local  Act  similar  to 
sec.  208  of  the  Public  Health  Act,  1875.  The  state  of  things 
thus  decided  to  be  legal  certainly  seems  to  be  far  from  equit- 
able,  and  we  confess  we  are  somewhat  surprised  that  a  public 
body  should  in  a  case  of  the  kind  have  insisted  upon  its 
"  pound  of  flesh."  The  interest  of  the  case  for  local  authori- 
ties generally  consists  in  the  establishment  of  the  principle 
that  where  a  scheme  has  been  approved  for  making  a  new 
road  by  the  contribution  of  the  strips  of  land  by  adjoining 
landowners  the  strip  which  is  first  dedicated  may  be  treated 
as  a  "  street,"  and  the  owner  of  the  other  strip  charged  with 
a,  proportion  of  the  expenses  of  making  up  the  former. 

QUERIES  AND  REPLIES. 
"  Public  Road  over  Railway.'' — "  Querist  "  writes  :  In  tlie 
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town  of  X — a  railway  company  hare  a  briilge  over  their  line, 
with  a  praded  approach  on  either  side.     The  company  metal 

this  road  at  intervals.  In  sunimnr  larf;'"  collections  of  jiaper, 
Ac,  aconmala>i',and  tlio  cliannels  are  lilled  to  ki-rh  level  wi(li 
dnst)  and  horso  mannre,  and  the  medical  officer  of  health  com- 
plains of  the  nuisance  thus  causeJ.  In  winter  the  road  is 
inches  deep  in  mnd,  and  the  channels  being  full,  the  surface 
water  cannot  drain  away,  the  footways  are  covered  with  filth, 
anil  pedestrians  are  constantly  splashed  with  mud  from  tho 
wheels  of  vehicles.  The  nrban  anthority  water  and  scavenpe 
up  to  the  company's  boundaries,  hut  the  company  refuse  to 
do  the  same  on  their  part,  and  repudiate  liability  for  any- 
thing beyond  what  they  stylo  "repairs."  Can  the  local 
authority  enforce  the  watering  or  scavenging  by  tho  railway 
company  of  this  part  of  the  road  ? 

Where  a  highway  is  carried  over  a  railway  by  means  of  a  hridlje  tho 
railway  company  ib  hablo  pprpetimlly  tn  rfpnir  both  tho  stnicturo  of 
the  bridge  itself  and  also  the  metalling  of  the  roadway  and  footpath 
(«''.•  Pratt's  "  Law  of  Highu-ays,"  thirteenth  eilition,  p.  602;  note  to 
sec.  W  of  the  Riilway  Clauses  Act,  ISt5) ;  but  I  am  not  aware  of  any 
enactment  renderinpf  it  oblijfatory  on  the  company  to  do  watering  or 
scavenging. 

Private  and  Public  Roads. — "  E.  C.  P."  writes:  Can  you, 
through  the  legal  column,  give  mo  a  list  of  the  Acts  relating 
to  private  and  public  roads'' 

The  principal  provisions  now  in  force  applying  to  hi^jhways  generally 
are  cotitainod  in  the  following  stAliites  :  fi  aiid  6  Will.  4,  c.'io  (tho  High- 
way Act,  1S3.>)  ;  2."i  and  2(5  Vic,  e.  HI  (tho  Ilighwav  Act,  ISliil  ;  27  and 
2S  Vic,  c.  101  (iho  Highway  Act,  IHRt) ;  »l  and  12  Vic,  c.  77  (the  High- 
ways and  Ijncomotivea  Amendment  Art,  lS7fi).  Portions  of  the  al>ovc 
Acts  have,  however,  been  repealed.  Tliere  are  also  numerous  Acts  re- 
lating to  particular  localities,  and  others  rotating  to  bridges,  turnpikes 
(these  are  now  olisolete),  audit,  returns,  rates,  summary  jiroceedings, 
*c^,  in  connection  witli  highways.  Provisions  as  to  streets,  Ac,  are 
also  contained  in  tho  Public  Health  Act,  H7.i  (:H  and  ;ts»  Vic,  c  55)  ; 
the  Private  Street  Works  Act,  1S02  (55  and  68  Vic,  c.  67) ;  the  Local 
(_Iovernmont  Act,  18nt;  and  provisions  as  to  main  roads  are  contained 
in  tho  Loc.al  Governmont  Aot,  88  (51  and  52  Vic,  c  41).  As  to  nuisances 
and  obstructions  in  streets  see  tho  Towns  Police  Clauses  Act,  1S47  (10 
and  11  Vic,  c  ftO),  sees.  21  and  2U.  As  regards  tho  metropolis,  see  tho 
Metropolis  Managi'ment  Acts,  1855  (IS  and  10  Vic,  c.  120).  I'*(t2  (25  and 
2B  Vic,  0.  102),  1S78  (tl  and  42  Vic,  c.  32),  IS'Ji  (45  and  46  Vic,  c.  11), 
and  the  London  Huilding  Act,  1894. 


Public  Hkai.th  Act,  187.5,  sec.  1,5. — Mr.  Bernard  Godfrey, 
surveyor  to  the  Kotherham  Rural  District  Council,  writes :  I 
am  much  obliged  for  the  reply  to  my  query  in  the  issue  of 
December  10th.  May  I  trouble  yon  again  for  a  definition  of 
how  far  sec.  15  of  the  Public  Health  Act  may  bo  strictly 
read  .'  Is  an  authority  bound  to  provide  for  each  and  every 
house  in  their  district,  or  only  the  more  important  groups  ? 
I  am  asked  to  take  a  sewer  tjuite  half  a  mile  to  four  houses. 

The  t«rms  of  the  section  are  certainly  very  wide.  It  is  not  stated  in 
the  query  whether  there  is  any  alternative  mode  of  draining  the  four 
houses,  such  as  hy  carrying  the  drainage  into  a  cesspool.  But,  even  if 
there  were,  I  am  inclined  to  think  that  in  strictness  the  auttiority  would 
be  hound  under  tliis  section  to  provide  a  sewer — at  all  events  up  to 
within  100  ft.  of  the  houses  (lee  sec.  2 1) — and  that  this  could  he  enforced 
under  sec.  209.  In  tlio  event  of  their  neglecting  to  provide  a  sewer, 
and  a  nuisance  occiiring,  the  authority  could  not  exercise  the  powers 
conferred  by  sees.  04  to  98    [Ute  Fordam  v.  Pariom  [ISOJl,  2  Q.  B.,  780). 


ARBITRATIONS  AND  AWARDS. 


Mesers.  F.  .1.  Commin  and  H.  Drew,  as  arbitrators,  and  Mr. 
C.  E.  Ware,  Exeter,  as  umpire,  recently  sat  at  the  Public 
Hall,  Exmouth,  for  the  purpose  of  hearing  evidence  in  a 
matter  of  dispute  between  the  Exmouth  Ihhan  District 
Council  and  Mr.  James  Pulsford  as  to  the  urnount  of  com- 
pensation to  be  paid  for  a  strip  of  land  adjoining  premises 
acquired  by  Mr.  Pubsford  at  the  corner  of  The  Parade  and 
Exeter-road,  at  Exmouth,  which  ho  proposes  to  adopt  for 
business  jmrposes.  Mr.  E.  J.  Vine  appeared  for  the  council, 
and  Jlr.  C.  T.  K.  Roberts  represented  the  claimant.  Mr. 
Roberts,  in  opening  the  case  for  the  claimant,  said  that  this 
was  an  arbitration  under  sec.  179  of  the  Public  Health  Act, 
and  read  all  the  correspondence  which  had  passed  on  tho 
eabject.  Mr.  Pulsford  deposed  that  he  thought  his  capital- 
ised loss  of  land  would  be  about  £3(X).  The  area  of  tho  land 
in  question  was  about  ;i7.5  ft.,  and  he  bought  it  at  an  auction 
for  £'1,0.50.  Mr.  R.  M.  Challice,  of  Exeter,  said  tho  area  of 
the  whole  of  the  premises  which  wore  purchased  by  Mr. 
Pulsford  for  Jtl.Ooll  was  4,t.51  ft.,  which  worked  out  at  a 
fraction  under  ts.  SJd.  per  foot.  Having  regard  to  the  posi- 
tion of  the  land  as  frontage,  he  should  estimate  89.  per  foot 
as  a  fair  price.  He  put  the  loss  of  yearly  rental  at  Jt'1.5  a 
year,  and  he  should  capitalise  that  at  twenty  years'  jiurcuaae, 
or  £;tlK).  Mr.  Crocker,  of  Exeter,  gave  oonfirmatory  evidoiioe. 
On  behalf  of  tho  council,  Mr.  Vino  stated  that  Mr.  Pulsford 
had  no  right  to  builil  uiion  the  strip  of  land,  as  he  proposed, 
under  see.  3  of  the  amended  Public  Health  .Vet  of  1888.  Mr. 
Beswick,  surveyor  to  the  council,  considered  lliat  £2.5  would 
be  sufficient  compensation  for  yielding  tho  land  in  question. 
Mr.  P.  Sherwin.of  Exmouth,  thonght  that  that  would  be  very 
liberal.  After  other  evidence  had  been  given,  aud  Mr.  Roberts 
had  contended  that  sec.  3  of  tho  1888  Act,  did  not  apply 
the  proceedings  closed.  The  award  will  be  made  kuown  in 
due  course. 


SOME  ANNUAL 
MUNICIPAL  ENGINEERING  RECORDS. 


NORFOLK. 

Mr.  T.  H.  li.  Ileslop,  surveyor  to  the  County  Council  of 
Norfolk,  has  submitted  his  annual  report  npoo  the  maioteo- 
nnce  of  the  county  main  roads  and  bridges.  The  statement 
is  in  very  considerable  detail,  each  length  of  road  being  shown, 
with  tho  expenditure  upon  each  of  these  lengths  analysed 
under  various  heads.  'I'he  total  length  of  tho  main  roads 
is  now  over  1,;!10  miles,  being  an  increase  of  nearly  29 
miles  over  last  year.  There  are  now  633  county  bridges 
and  culverts.  The  total  expenditure  on  main  roads  was 
£-40,637,  from  which,  however,  should  be  deducted  £816, 
the  aniount  expended  ou  27  miles  of  new  roads  for  %vhich 
the  district  councils  paid.  This  leaves  tho  length  of  roads  at 
1,283  miles,  and  expenditure  about  £39,820,  being  a  decrease  of 
over  £2,370  os  compared  with  last  year.  Over  £934  was  ex- 
pended on  bridges  and  culverts.  This  is  £21 1  in  excess  of  last 
year,  but  a  general  repair  of  many  of  the  structures  was  found 
to  be  necessary.  About  £4<53wa8expended  upon  improvements, 
such  as  the  erection  of  mile  stones  and  direction  posts,  and 
the  construction  of  road  gullies,  drains  and  fences.  The  cost 
of  repairs  and  general  work  on  footpaths  is  estimated  by 
Mr.  Heslop  to  have  cost  about  £(jOO.  'I'he  total  cost  per  mile, 
including  all  items  (except  improvements)  such  as  manage- 
ment, tools,  stationery,  steam  rolling  and  repairs  to  footjiaths, 
which  is  still  a  heavy  and  increasing  charge,  was  £30  13s. 
This  is  £2  10s.  per  mile  Icbs  than  last  year. 

Granite  has  been  used  more  citensively  where  local  mate- 
rial is  inferior  or  expensive,  or  in  places  where  the  traffio 
justifies  it ;  and  although  the  first  cost  is  heavy,  continued 
trial  proves  it  to  be  the  most  economical  material.  The 
greater  portion  of  tho  granite  has  again  been  obtained  from 
Helgium,  the  low  cost  of  carriage  to  various  porta  enabling 
this  material  to  compete  successfully  with  tho  English  granite. 
About  21,151  Ions  were  used,  the  average  cost  per  ton  being 
lOs.  Jid.;  this  includes  tho  deliverv-,  but  is  a  general  increase 
of  5d.  per  ton  over  last  year.  The  report  states  that  en- 
deavours have  been  made  to  use  only  the  best  of  tho  local 
materials,  but  this  in  many  cases  necessitates  long  and  ex- 
pensive carriage.  Hand-picked  beach  stones  have  also  been 
used  in  considerable  quantities  whereconvenient  for  carriage, 
and  have  proved  satisfactory  material.  The  use  of  chalk  or 
marl  with  the  local  materials,  and  also  with  granite. especially 
on  light  subsoils,  has  been  largely  extended.  Tho  advantages 
are  said  to  be  very  apparent  in  dry  seasons. 


REFUSE  DESTRUCTION. 


NEW  WORKS  AT  GLASGOW. 
The  new  refu.se  destructor  works  erected  by  the  Glasgow 
Corporation  at  Hagliill,  Parkhead,  were  formally  opened  on 
Tuesday  week.  The  ground,  selected  as  being  the  most  suit- 
able in  the  locality,  extends  to  15,192  square  yards.  Of  that 
1 1,012  yards  are  occupied  by  the  works.  The  cost  of  grount*, 
buildings,  machinery  and  railways,  and  including  the  forma- 
tion of  a  new  street,  amounts  to  about  £2,t)00.  Entering 
from  the  street  by  the  north  gateway,  carls  pass  over  an 
elevated  roadway  to  the  tipping  Hoor,  where  are  tanks,  shoots 
and  pails  for  the  ee|)aration  of  the  refuse.  The  process  of 
separating  and  mixing  is  carried  out  on  this  level.  Domestic 
ret"uso  and  <iry  sweepings  are  screened  in  riddle,  the  finer 
matter  passing  into  mixing  machines  with  revolving  blades, 
and  falling  direct  into  railway  waggons  undernealh.  The 
rougher  material  which  cannot  pass  through  tho  screen  is 
forced  by  the  motion  of  the  riddle  on  to  an  endless  carrier, 
which  conve\s  it  in  tho  direction  of  the  furnaces.  Whil» 
passing  over  the  carrii'r  all  articles  of  value,  such  as  iron,  tin 
and  bones,  are  picked  off  and  utilised  to  the  best  advantage. 
In  the  slop  tanks  is  tho  residium  of  soft  sweeping,  from  paved 
streets,  which  when  firm  is  conveyed  to  railway  wagons 
and  goes  to  enhance  tho  quality  of  the  prepared  manure. 
This  mannre  is  largely  used  by  agriculturists  over  a  wide 
area  of  Scotland.  There  are  five  furnaces  for  the  cremating 
process,  each  with  a  firo-grato  area  of  .5H square  foot.  Steam 
is  generated  by  the  heat  from  the  furnaces,  not  only  fur 
driving  the  machinery  for  treating  the  refuse,  bnt  also  for 
the  lighting  of  the  whole  station  by  electricity.  It  is  eighteen 
years  since  tho  corporation  decided  to  have  refuse  works,  and 
there  are  now  four  such  works  in  the  city.  Their  total  oust 
has  been  £126,0(X).  Additional  works  are  contemplated  in 
the  north-western  and  Boutheastern  districts. 


Clonakllty.— .\  discussion  took  place  at  a  recent  meeting 
of  the  town  commissioners  respecting  an  offer  from  a  Cork 
electrical  engineering  tirui  to  fornieh  a  lighting  plant  for 
£500. 


Bedale.  — At  last  week's  meeting  it  was  reported  that,  in 
reply  In  a  request  from  tho  parish  council,  a  snpply  of  water 
could  be  obtained  from  Spring  Wood,  at  a  cost  of  £2.850. 
It  was  moved  that  steps  be  taken  to  carry  out  the  request 
made  and  that  a  scheme  submitted  by  Messrs.  FairKink  * 
Son,  engineers,  York,  be  adopti>d  and  sent  to  the  Local 
Government  Board  for  approv.al.  This  was  ngrcod  to.  A 
lottor  was  read  from  tho  Local  Government  Board  urging 
tho  board  In  take  into  their  serious  consideration  the  neces- 
sity of  having  a  pure  supply  of  g'>od  water  to  sll  parti  of 
their  district. 
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Points  of  Professional  Practice. 


CORRESPONDENCE. 

Suburban  Drainage :  Connection  with  Borough  System. 

~-"  Surveyor"  writes  :  I  shall  be  glad  if  any  of  your  readers 
will  give  me  advice  upon  the  foUoH-ing  interesting  point.  My 
council  wish  to  construct  a  system  of  sewers  for  a  suburban 
parish  in  their  district ;  I  have  taken  the  levels  and  made  all 
'the  necessary  calculations,  and  find  that  the  system  to  drain 
the  parish  effectually  will  necessitate  tliree  distinct  sections 
of  sewers,  and  from  the  natural  position  of  the  land  and 
from  tlie  fact  of  having  to  provide  three  outfalls  it  is  most 
desirable  to  join  the  borough  sewers.  The  28th  section  of 
the  Public  Healtli  Act  provides  that  this  may  be  done  by 
agreement ;  but  supposing  the  borough  authorities  will  not 
agree  to  any  reasonable  offer,  what  other  course  is  open  to 
my  authority  ?  I  may  say  that  the  borough  sewers  are  of 
sufficient  capacity  to  receive  the  sewage.  Secondly,  In  the 
event  of  the  borough  authorities  agreeing  to  receive  the  sew- 
age, will  any  reader  give  me  some  idea  of  a  fair  amount  to 
pay  for  5,500,000  gallons  per  annum  ?  The  borough  sewers 
gravitate  to  the  pumping  station,  where  the  sewage  is  pumped 
on  to  the  sewage  farm,  and  there  it  is  irrigated  and  not  treated 
chemically  or  otherwise.  I  know  there  are  several  members 
of  the  Association  of  Municipal  and  County  Engineers  whose 
authorities  .ire  receiving  the  sewage  of  an  adjoining  authority, 
and  if  they  can  give  mo  and  the  readorg .  of  your  valuable 
paper  their  experience  and  advice  it  will  be  much  esteemed. 


QUERIES  AND  REPLIES. 

SJcefcheti  accompanying  Qiieru'it  nhoithi  be  made  separate  on  white  paper 
in  plain  black-ink  lives.    Lettering  orjiguret  »hould  be  bold  andplain. 

128.  Waterworks  Construction,  Books  on.—"  Assistant " 
writes:  Will  yon  be  good  enougli  to  recommend  me  the  best 
books  on  waterworks,  including  tilters,  ic,  for  a  small  town. 

An  excellent  book  on  the  subject  is  Burton's  "Water 
Supply  of  Towns  and  the  Construction  of  AVaterworks," 
being  a  practical  treatise  for  the  use  of  engineers  and 
students  of  engineering,  price  25s.  (Crosby  Lockwood  & 
Son).  This  book  is  copiously  illustrated,  and  will  probably 
be  found  to  meet  the  requirements  of  our  correspondent. 
In  order,  however,  to  benefit  by  the  latest  researches  as 
regards  the  filtration  of  water,  he  would  do  well  to  procure, 
in^ddition,  Dibdin's  "  Purification  of  Sewage  and  Water," 
price  21e.  (Sanitary  Publishing  Company).  Box's  "  Practical 
Hydraulics,"  price  5s.  (B.  &  F.  N.  Spon),  might  usefully 
form  a  supplement  to  Bui-ton's  "  Water  Supply,"  as  the 
latter  is  somewhat  deficient  in  rules  and  formula;  for  deter- 
mining water  pipe  discharges.  If  a  cheaper  book  be  de- 
sired, Greenwell  &  Curry's  "  Eural  Water  Supply,"  a  practi- 
cal handbook  on  the  supply  of  water  and  construction  of 
■  waterworks  for  small  country  districts,  price  5s.  (Crosby 
Lockwood  &  Son),  may  be  recommended. 

129.  Retaining  Walls :  Formula  for.— "  Wari "  writes ;  In 
calculating  the  pressure  P  exerted  by  the  triangular  mass  of 
earth  against  the  vertical  back  of  a  retaining  wall  at  the 
centre  of  pressure,  that  is,  at  one-third  the  height  from  the 
base,  the  angle  of  repose  is  (p  (coefficient  of  friction 
being  tan   (f>),  height  of  wall  =  '^,  a  cubic  foot  of  earth  =  w, 

thence  total  weight  of  wedge  (per  foot  run  of  wall)  =  ~ —  To 

get  the  pressure  P  actually  exerted,  this  is  multiplied  by  the 
tangent  squared  of  half  the  complement  of  the  angle  <p.    In 

the  sketch  this  is  tan^ — -— '.     Why  and  how  ia  this  obtained? 

The  formula  which  our  correspondent  has  improperly 
given  is  Coulomb's,  and  is  as  follows : — • 
p  =  i  u-h-  tan=  i  DBE,  where 
P  =  pressure  exerted  against  wall, 
10  =  weiglit  of  a  cubic  foot  of  earth, 
h  =  height  of  wall, 
angle  DBE  as  in  sketch. 
In  his  formula  it  is  assumed  that  the  line  BE  is  a  straight 
line  down  which  the  prism  DBE  tends  to  slid(>,  that  the  re- 


sultant pressure  is  applied   at  a  point  two-thirds  of  the 
depth  below  the  top,  and  that  the  pressure  exerted,  \>y  this 


mass  on  the  wall  is  normal  to  its  back  face,  which  ia 
equivalent  to  neglecting  the  friction  of  the  earth  against 
the  back  of  the  wall.  Under  the  conditions  assumed  it  is  pos- 
sible to  state  a  value  of  R  (reaction)  in  terms  of  )i,  «',  u  (it 
being  coefficient  of  friction,  earth  on  earth)  and  x  (the  distance 
DE).  Coulomb  assumed  R  to  vary  as  r,  and  differentiated 
the  value  of  R  to  find  the  position  of  the  surface  of  rupture 
BE  for  a  maximum  pressure  on  the  wall.  This  leads  to  the 
simple  conclusion  that  the  lateral  pressure  exerted  by  a  bank 
of  earth  with  a  horizontal  top  ia  simply  that  due  to  the 
wedge-shaped  mass  included  between  the  vertical  back  of 
the  wall  and  a  line  bisecting  the  angle  between  the  vertical 
and  the  slope  of  repose  of  the  material ;  that  is,  the  pres- 
sure of  earth  against  the  wall  DB  is  equal  to  the  pressure 
of  the  prism  DBE'  sliding  along  a  perfectly  smooth  plane 
BE',  which  bisects  the  angle  of  repose  DBE.  No  satisfac- 
tory proof  of  the  correctness  of  this  procedure  has  been 
given  by  Coulomb,  or  anyone  else,  and  no  defence  has  ever 
been  made  against  a  number  of  serious  objections  to  it 
which  have  been  raised.  Experiments  show  that  the  lateral 
pressure  of  the  prism  DBE  is  quite  as  much  when  at  the 
slope  of  repose  as  when  it  is  at  half  the  angle.  It  is  gener- 
ally conceded  that  the  results  obtained  by  this  method  have 
but  little  practical  value.  Experiments  and  practical  expe- 
rience show  that  walls,  M-hich  according  to  this  theory  are 
on  the  point  of  overturning,  possess,  on  the  average,  a  factor 
of  safety  of  about  two.  'The  uncertainties  of  the  funda- 
mental assumptions  and  the  questionablencss  of  some  of 
the  mathematical  processes  are  sufficient  explanation  of 
the  difference  between  the  theory  and  practice. 

130.  Water  Supply:   Discharge  from  Mains.— " Wari " 

writes :  Which  is  the   uiore  reliable  formula  for  calculating 
the  discharge  from  gravitation  water  mains, 
(1)  Box's, 


(2)  Blackwell's, 
U 


/  (3rf)°H, 
/  L 


=  .   /  -^^^  and  U  X  A  =  discharge. 


as  given  in  Hughes'  "  Waterworks  "? 

It  will  be  advis.ible  to  first  take  an  example,  work  out 
the  discharge  by  each  formula,  and  then  compare  the  results. 

Example. — What  will  be  the  discharge  in  gallons  per 
minute  from  a  water  main  6  in.  diameter,  5,600  yards  long, 
the  head  of  water  being  140  ft.? 

(1)   Box's  formula, 


G  = 


s/ 


(3d)^H 


where 


G  =  gallons  per  minute  (to  be  ascertained), 

d  =  diameter  of  pipe  in  inches  (6), 

H  =  head  of  water  in  feet  (140), 

L  =  length  of  pipe  in  yards  (5,600)  and 


v 


(3  X  6)°  X  140 
5600 


and 


G=v/47239-2  and 

G  =       2I7'34  gallons  per  minute. 
(2)  Blackwell's  formula, 

"DH 


V 


VDH 
2-3 


where 


U  =  velocity  in  feet  per  second  (to  be  ascertained), 
D  =  diameter  of  pipe  in  feet  ('5), 
H  =  inclination  of  pipe  in  feet  per  mile  (44) 
and 


x^ 
3~ 


and 


U=y9-565  and 

U  =       3092  ft.  per  second. 

Discharge  in  gallons  per  minute  =  velocity  la  feet  per 
second  x  60  x  sectional  area  of  pipe  x  number  of  gallons  in 
a  cubic  foot. 

Discharge  =  3092  x  60  x  ("S"  x  -7854  =  -19635)  x  6-25 
=  227'667  gallons  per  minute. 

These  results,  on  being  compared  with  those  obtained  by 
Crimp's  formula, 

■■^•'. 
"'-T^ 

as  given  in  Crimp  and  Bruges  tables,  show  that,  of  the 
formula-  given  in  the  query.  Box's  is  the  more  accurate. 
Crimp's  is  one  of  the  latest  and  most  reliable  formulio  for 
ascertaining  the  velocity  and  discharge  of  circular  pijies. 
The  results  obtained  by  each  formula  for  the  example  given 
are  as  follows  : — 

Crimp's  formula  208125  gallons  per  minute, 
Box's  „       217'34  „         „        „ 

Blackwell's  „       227667        „         „        „ 
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Municipal  Worl(  in  Progress  and  Projected. 


For  obvious  reasons  tliorc  is  not  much  information  forth- 
coming this  week  as  to  inanicipal  works  in  the  metropolis. 
In  the  provinces  eloetrio  lighting  and  supply  works  are  as 
prominent  as  ever,  amonij  tlio  places  so  ongafred  being  Kury 
St.  Edmunds,  Carlisle,  Harrogate,  Portsmouth  and  Salford. 
Information  is  to  hand  of  largo  works  in  other  dircotions  at 
Leicester,  Coventry,  Barnsloy  and  Brighton. 

METROPOLITAN  AUTHORITIES. 
VESTRIES  AND    DISTRICT    BOARDS. 

Islington. — At  a  recent  meeting,  the  vestry  authorised  tho 
treasurer  to  draw  u  cheque  for  £6,G07,  the  balance  of  money 
paid  for  the  purchase  of  jiropprty  in  Upper  llolloway  neces- 
sary for  the  Klthorne-road  and  Uollonay  improvement. 

Kensingrton. — Upon  the  recommendation  of  a  committee, 
tho  vestry,  at  their  usual  fortnightly  meeting,  decided  to  ex- 
pend the  sum  of  £23.5  on  tho  constrnction  of  a  footpath  on 
the  east  side  of  Wright's. lane.  Tho  same  committee  stated 
that  they  had  considered  as  to  the  steps  to  bo  taken  for  the 
formation  of  the  iiroposed  new  entrance  to  Avondalc  Park, 
tho  approximate  cost  of  the  Avorks  being  £120.  They  reeom- 
mondi'd  that  tho  surveyor  bo  instructed  to  prepai'e  detail 
drawings  .and  .a  specilication  for  tho  proposed  works,  and  that 
tenders  bo  invited  from  tho  following  firms  for  tho  erection 
of  the  proposed  gate,  railings  and  boundary  walls:  Messrs. 
E.  n.  &  J.  Pearson  and  Mr.  James  Bartlo.  This  was  agreed 
tu  without  comment. 

PROVINCIAL  AND   GREATER   LONDON 

AUTHORITIES. 

MUNICIPAL  CORPORATIONS. 

Barnsley.  —  An  intniiry  has  boon  hold  by  the  Local  Govern- 
ment Hoard  with  respect  lo  an  applic.'ition  of  tho  conncil  for 
sanction  to  a  loan  of  £6,41fi  for  the  ]iurchaso  of  land  and  the 
erection  of  a  small-pox  hospital  thereon.  On  tho  suggestion 
of  the  inspector  conducting  the  inquiry  it  was  decided  to 
expend  a  further  sum  of  about  £400  on  the  erection  of  tho 
hospital,  thus  making  the  probable  total  cost  of  the  building 
nearly  £7,000. 

Brighton. — A  Local  Government  Board  inquiry  was  re- 
cently held  into  the  application  made  by  tho  Corporation  and 
the  District  Council  of  Hove  for  the  issue  of  a  provisional 
order  to  so  amend  the  Brighton  Intercepting  and  Outfall 
Sowers  Act  as  to  enable  the  Sewers  Board  to  erect  groynes 
for  the  protection  of  the  ventilating  shaft  at  Roedean,  and 
such  other  works  as  may  be  found  necessary ;  also  to  enable 
them  to  borrow  additional  money  for  the  purpose.  Mr.  !■'.  J. 
C.  May,  the  borough  engineer  and  surveyor,  was  present.  Tlie 
other  applications  from  the  corporation  were  for  power  to 
borrow  sums  for  works  that  had  exceeded  the  original  loans, 
as  follows  :  Storm-water  outfalls,  £5,408 ;  refuse  destruotor, 
£2,480;  and  HoUingdean  store  yard,  £312. 

Bury  St.  Edmund's. — Plans  and  specifications  for  tho  pro- 
posed electric  supjjly  works  are  being  prepared  by  Mr.  F.  H. 
Medhtu'st,  and  tho  council  will  shortly  make  an  appiiuation 
to  the  Local  Government  Board  for  sanction  to  a  loan  of 
£20,000  for  the  carrying  out  of  the  scheme. 

Carlisle. — A  Local  Government  Board  inquiry  has  been 
held  relative  to  an  application  of  the  corporation  for  sanction 
to  borrow  £30,000  for  tho  purpose  of  carrying  out  electric 
lighting  works  in  tho  city,  and  £2,.'i00  for  the  jjrovision  of 
dwellings  for  persons  who  will  be  displaced  from  houses  by 
the  carrying  out  of  the  Bridge-street  improvements. 

Coventry. ^Tho  connoil  have  decided,  oa  the  recommenda- 
tion of  tho  General  Works  Committee,  to  carry  out  a  scheme 
for  tho  widening  of  Karl-street,  at  an  estimated  cost  of 
£2. .3150.  It  has  also  been  resolved  to  improve  certain  foot- 
paths in  Warwick-road,  at  a  cost  of  £395. — Ujion  the  recom- 
mendation of  tho  Gas  Committee,  tho  city  council  recently 
decided  to  apply  for  the  necessary  powers  to  borrow  £200,000 
for  works  of  extension,  Ac,  at  Folcshill. 

Croydon. — The  Borough  Hospital  House  Committee  re- 
ported, at  a  meeting  of  the  county  borough  council  last 
week,  that  it  was  necessary  to  provide  additional  accommoda- 
tion at  the  borough  hospital,  and  they  recommended  the 
addition  of  another  pavilion  and  administrative  ollicea,  at  a 
cost  of  £12,000.     The  recommendation  was  adopted. 

CiOUCester. —  An  inspector  of  the  Local  Government  IJoaj-d 
recently  held  an  inquiry  regarding  an  ap)>lication  of  the  cor- 
poration for  sanction  to  borrow  £0,750  for  street  improvo- 
ments,  £fi,.500  for  technical  instruction,  £2,4S0  for  sewerage, 
and  £1,383  for  water  supply  extension.  The  latter  was  neces- 
sitated by  the  growth  of  the  city  oa  the  eastern  and  southern 
sides. 

Codalming'. — On  the  recommendation  of  a  committee,  it 
was  deuidid  at  tho  last  meeting  to  give  the  latter  anthority 
to  inspect  and  emleavour  to  obtain  offt-rs  for  sites  suitable 
for  municipal  buildings. — X  mortuary  will  shortly  bo  erected 
behind  the  present  chapels  at  the  old  cemetery,  at  a  cost  of 
about  £200. 


Cravesend. — Local  Govornmont  Board  sanction  has  l)etn 
received  to  a  loan  of  £600  for  the  purposes  of  a  mortuary,  a 
fire  station,  stoam  roller  house,  and  a  weights  and  measareg 
offic?. 

Crimsby. — The  Fever  Bospital  Committee  last  week  do. 
cided  to  recommend  tho  town  council  to  build  a  f;eD«ra1  fsTer 
hospital  and  a  small-pox  hospital  for  the  town. 

Harrogate. — The  Local  Government  Board  have  forwarded 
their  suiiciiori  to  tho  pro)X)sal  to  borrow  £15,7.i0  for  tho  ex- 
tension lif  the  electric  lighting  system,  ' 

Hastings. — Tho  corporation  are  considerino;  a  project  on* 
tortained  by  a  London  syndicate  to  constraet  a  new  parade 
and  marine  drive  from  St.  Leonard's  to  Glyndu  Gap,  there 
joining  tho  main  road  to  Bexhill.  The  promoters  ask  for  an 
annual  subsidy  of  £1,500  for  ten  years,  to  cease,  however, 
when  5  per  cent,  is  paid  on  tho  original  capital.  The  scheme 
(by  which  adjacent  land  would  bo  developed  in  building  plots) 
wo\ild  give  tho  town  a  continuous  mariuo  parade  of  sovural 
miles. 

HeywOOd.— On  the  ISth  inst.  the  mayor  (Alderman  Wm. 
Healn\)  opened  the  new  sewage  works  which  have  be«'0  con- 
structed at  Botany  Bay  for  the  corporation,  at  a  cost  of  alxmt 
£35,(X)0.  Tho  precipitation  tunks  are  six  in  number,  each 
75  ft.  long,  30  ft.  wide  and  8  ft.  deep,  ami  will  in  tho  whole 
contain  675,000  gallons,  or  about  one  day's  dry  weather  flow 
of  sewage.  The  tanks  can  be  worked  upon  the  quiescent  or 
continuous-flow  system,  and  it  is  proposed  to  adopt  the  latter. 
There  are  also  twelve  artificial  filters,  each  60ft.  9  in.  long, 
16  ft.  4V  in.  wido  and  6  ft.  deep,  and  these  cover  a  surface  of 
1,325  superficial  yards.  In  addition,  5  acres  of  land  have  been 
laid  out  in  filtration  plots. 

Lancaster. — Tho  town  conncil,  at  their  last  week's  meet- 
ing, sanctioned  a  further  £5,000  for  the  execution  of  improve- 
ments in  congested  thoroughfares. 

Leicester. — An  inquiry  was  recently  held,  on  behalf  of 
tho  Local  Government  Board,  with  reference  to  an  applici- 
tion  of  the  town  council  for  sanction  to  borrow  various  sums 
of  money  for  street  improvement  purposes  and  the  erection 
of  a  fire  station  and  police  station  at  North  Evington  ;  also  in 
reference  to  the  purchase  of  land  in  Uppingham-road.  The 
total  sum  sought  to  be  borrowed  was  £35,225. 

Lowestoft. — In  a  report  to  the  town  council  as  to  the 
adviai^bility  of  putting  down  works  for  the  generation  of 
electricity  and  tho  destruction  of  refuse,  Mr.  W.  C.  C.  Haw- 
tayne  estimates  the  cost  at  £20,000  without  a  destructor  and 
£22,400  with  one.  Tho  report  goes  on  to  recommend  a 
charge  of  6d.  per  unit  for  lighting,  and  estimates  the  pro- 
bable revenue,  after  making  all  allowances,  at  about  £4,00i). 

Portsmouth. — An  inquiry  was  held  last  week  into  an  appli- 
cation of  the  corporation  for  sanction  to  borrow  £31,000  for 
purposes  of  electric  lighting. 

Ripon. — A  special  meeting  of  the  city  council  was  held  last 
week  to  consider  recommendations  of  the  Gtisworks  Com- 
m.ittee  that  a  provisional  order  be  ajiplied  for  to  obl.iin 
borrowing  powers  for  £8,-500  for  extending  and  improving 
tho  works.  From  the  statement  of  the  proceedings  of  the 
committee  it  appeared  that  this  snm  included  the  erection  of 
a  new  gasholder,  the  laying  of  now  nmins,  the  provision  of 
new  purifiers  and  condenser?,  the  alteration  of  tho  retorts  t«> 
the  "  regenerative  "  system,  and  other  work.  Mr.  E.  E.  J. 
Anderson,  tl.o  gas  manager,  reported  that  the  carborisinjr 
plant  at  the  works  was  in  poor  condition,  and  that  if  tho 
regenerative  system  was  adopted  there  would  be  a  saving  of 
20  to  25  per  cent,  in  gas,  with  a  consumprion  of  one-third  loss 
fuel.  Tho  renewal  of  the  purifiers  would  savo  in  linie  and 
labour  £150  per  annum.  Tho  gasholders  were  loo  Fmall  (or 
the  daily  make,  and  it  was  suggested  tluvt  a  new  gasholder 
should  be  fixed  at  a  distance  from  the  works  to  relievo  the 
pressure  on  the  mains  in  the  low-lying  districts.  It  was 
estimated  that  the  new  plant  and  mains  wonld  effect  a  saving 
of  £1,100  to  £1,200  per  annum.  Aft<>r  some  discussion  the 
pro)ioRal  of  the  conimiltee  was  adopted  without  a  dissentient. 

Salford. — -\n  inspector  of  the  Local  (lovemment  Hoard 
last  week  held  an  inquiry  with  reference  to  an  application  of 
tho  corporation  for  power  to  borrow  £i;<,tX)0  for  oleefrio 
lighting  purposes. 

Sheffield. — At  a  recent  meeting  of  the  city  council  it  wa» 
decided  to  approach  the  Local  Government  Boanl  with  a 
view  to  obtaining  power  to  issue  irredeemable  stock  where- 
with to  purchase  the  undertaking  of  the  cleei  rie  light  eompsny. 

Shipley. — -V  Local  Government  Board  inspector  roccnily 
conducted  an  inquiry  respecting  an  application  of  the  town 
council  for  permission  to  borrow  £2,500  for  water  supply 
works.     There  was  no  oiiposition. 

Torquay. — The  town  council  have  decided  to  pnrchnso  the 
whole  of  the  2.(hXI  acres  of  land  on  Dartmoor  from  which  ir. 
draws  its  water  supply.  All  tho  habitations  are  to  be  removed 
and  .the  laud  rostricied  to  pasturage.  The  co«r  is  estimated 
at  £40,000. 
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Wakefield. — It  was  decided  at  last  week's  town  council 
meeting  to  apply  to  the  Local  Government  Board  for  per- 
mission to  borrow  £6,000,  of  which  £1,224  is  required  for 
sewerage  works,  £3,328  2a.  6fl.  for  footways  and  £1,447  17s.  6d. 
for  wood  paving  near  the  county  council's  offices. 

Walsall. — The  council  have  decided  to  make  an  application 
to  the  Local  Government  Board  for  sanction  to  a  loan  of 
£5,500  for  the  purpose  of  snrface-water  drainage. 

Whitehaven, — Colonel  Dnrnford  held  an  inquiry,  last  week, 
on  behalf  of  the  Local  Government  Board  into  an  application 
of  the  council  for  sanction  to  borrow  £1,753  for  the  execution 
of  works  of  street  improvement. 

Widnes. — Last  week  the  mayor  performed  the  ceremony  of 
opening  the  new  retort  house,  which  has  been  built  in  connec- 
tion with  the  gasworks,  by  filling  the  first  retort.  The  struc- 
ture is  made  of  brick,  the  outer  walls  being  relieved  by  red 
sandstone  facings  and  blue  pressed  bricks.  The  roof  is  of 
steel,  and  elated.  The  inside  dimensions  are  :  Length,  90^  ft.; 
width,  62  ft.;  height  from  ground  floor  level  to  eaves,  58  ft., 
and  to  apex  of  roof,  44  ft.  A  feature  in  connection  with  the 
construction  of  the  building  is  the  design  of  steel  roof  princi- 
pals, all  the  parts  being  in  plain  straight  lengths,  no  screwing 
or  forging  being  required.  The  carbonising  plant  consists  of 
eight  settings  of  seven  D-shaped  retorts,  having  a  total  gas- 
producing  capacity  of  600,000  cubic  feet  per  diem.  The 
whole  of  the  erection,  with  the  exception  of  the  iron  coal 
shed,  has  been  constructed  by  the  corporation's  own  workmen, 
and  the  work  when  complete  will  have  cost  about  £4,500,  ex- 
clusive of  the  proposed  elevating  machinery. 

URBAN  DISTRICT  COUNCILS. 

Baiidon. — At  a  recent  meeting  of  the  council  it  was  de- 
cided to  make  an  application  to  the  Local  Government  Board 
for  sanction  to  borrow  an  additional  sum  of  £350  for  works 
in  connection  with  the  sewerage  of  Tong  Park. 

Beckenham. — The  district  council  recently  called  upon 
the  National  Telephone  Company  to  remove  the  overhead 
posts  and  wires  in  the  district.  The  company  refused,  and  a 
writ  has  been  served  on  them,  and  an  injunction  is  to  be  ap- 
plied for  to  restrain  them  from  continuing  a  trespass  with  the 
poles  and  wires  in  the  council's  district. 

CleckheatOn. — The  district  council  have  resolved  to  pur- 
chase from  the  Low  Moor  Comp.\ny,  for  the  sum  of  £1,000, 
the  land  in  Whitcliffe  nsed  as  a  recreation  ground  and  public 
park. 

CarStOn. — A  special  meeting  will  be  held  at  an  early  date 
to  consider  the  Special  Committee's  recommendation  that 
certain  land  at  the  rear  of  the  public  offices,  Grassendale,  be 
purchased.  The  land  is  3^  acres  in  extent,  and  will  cost  the 
council  £550  per  acre  in  the  event  of  the  adoption  of  the  re- 
commendation. It  would  be  used  as  a  site  for  the  proposed 
electric  lighting  station,  refuse  destructor  and  for  other  pur- 
poses.    There  is  some  opposition  to  the  propo.'sal. 

KnaresbOrOUg;h. —  A  Local  Government  Board  inquiry 
was  held  last  week  into  an  application  of  the  district  council 
for  sanction  to  a  loan  of  £70(3  for  works  of  sewerage. 

Llandudno. — On  Thursday  last  the  council — with  the  sur- 
veyor, Mr.  Stephenson — inspected  the  Great  Orme  marine 
drive  prior  to  taking  it  over  from  the  company  to-day.  The 
purchase  money  is  £9,000. 

Linthwaite.— Mr.  Herbert  H.  Law,  Local  Government 
Board  inspector,  held  an  official  inquiry  last  week  with  refer- 
ence to  an  application  of  the  council  to  borrow  £24,000,  and 
of  the  Golcar  District  Council  to  borrow  £12,000  to  enable 
them  to  construct  jointly  works  of  sewerage  and  sewage 
purification.  It  was  stated  that  it  was  not  intended  to  take 
into  the  sewer  trade  eflluents,  although  the  sewers  would  be 
of  sufficiently  large  capacity  to  deal  with  such  effluents. 
There  was  no  opposition  to  the  application. 

Luton. — After  consideration,  at  a  recent  meeting  it  was 
decided  by  the  council  to  refer  the  report  of  Mr.  W.  R.  Phillips 
on  a  water  supply  for  Stupsley  to  the  latter  authority.  Mr. 
Phillips  recommends,  in  the  erent  of  suitable  ground  being 
obtained,  the  sinking  of  a  well  and  the  erection  of  pumps  for 
the  raising  of  6IX)  gallons  per  hour.  He  suggests  the  con- 
struction of  a  tank  to  hold  20,<KX)  gallons  and  the  laying  of  a 
3-in.  main  therefrom,  lu  the  estimates  the  working  expenses 
are  put  down  at  2s.  9J.  weekly,  and  the  total  cost  of  the 
Bchemo  at  about  £1,000. 

Otiey. — A  Local  Government  Board  inspector  conducted  an 
inquiry  last  week  with  reference  to  an  ajiplication  of  the  dis- 
trict conncil  for  sanction  to  borrow  £4,000  for  additional  sew- 
age works  for  the  town. 

Padiham. — An  inquiry  has  been  held  by  the  Local  Govern- 
ment Board  with  respect  to  an  application  of  the  council  for 
sanction  to  a  loan  of  £10,151  for  the  execution  of  works  of 
sewerage  and  for  other  purposes. 

Rowley  Regis. — A  Local  Government  Board  inquiry  h.os 
been  held  into  an  application  of  the  conncil  for  sanction  to  a 
loan  of  £15,000  for  the  purposes  of  connecting  the  houses 
with  the  town  sewers.  The  work,  it  was  mentioned,  had 
already  been  partly  carried  out,  and,  providing  the  board 
issued  sanction  to  the  present  loan,  the  whole  work  would  be 
completed  in  about  six  months. 


Southgate. — The  district  council  have  received  a  letter 
from  the  Hendon  Urban  District  Council  with  regard  to  the 
Middlesex  County  Council  Bill,  1898,  the  intention  of  which 
is  to  apply  to  Parliament  for  powers  for  dredging  and  puri- 
fying certain  rivers  in  the  county  of  Middlesex  and  other 
important  matters.  The  views  of  the  council  were  sought 
with  a  view  to  co-operation  in  the  matter. 

Swindon  New  Town.— The  surveyor,  Mr.  H.  J.  Hamp,  will 
superintend  the  construction  of  2  acres  of  artificial  filtering- 
bed  which  the  council  have  decided  to  add  to  the  sewage 
farm,  at  an  estimated  cost  of  £2,.50O. 

Uxbridge. — Local  Government  Board  sanction  has  been 
received  to  the  borrowing  of  £34,822  for  the  purpose  of  sew- 
erage and  sewage  disposal  works  for  the  parishes  of  Hilling- 
don  East,  Cowley,  Yiewsley  and  West  Drayton.  The  question 
of  a  scheme  of  drainage  for  Hayes  will  be  considered  later. 

Wellingborough.— Colonel  Durnford,  re.,  an  inspector  of 
the  Local  Government  Board,  recently  hold  an  inquiry  into 
the  application  of  the  district  council  for  sanction  to  a  further 
loan  of  £3,000  for  sewage  disposal  works. 

Willenhall. — Local  Government  Board  sanction  has  been 
received  to  a  loan  of  £2,000  for  cemetery  purposes,  and  the 
council  have  decided  to  obtain  tenders  for  the  execution  of 
the  works. 

WirkSWOrth. — After  a  somewhat  lengthy  discussion  re- 
cently, the  conncil  decided  to  consider  shortly  a  proposal  to 
build  a  reserve  storage  reservoir  to  hold  2,000,000  or  3,000,000 
gallons.  A  member  described  the  state  of  the  water  supply 
as  serious,  and  said  he  considered  that  the  progress  of  the 
town  was  impeded  by  it.  Ever  since  July  there  had  been  a 
dearth. 

RURAL  DISTRICT  COUNCILS. 

Limehurst. — At  the  Ashton  -  under  -  Lyne  police  court, 
recently  the  council  were  lined  £50  for  not  complying  with 
an  order  of  the  Court,  made  on  February  3rd  last,  to  devise  a 
scheme  for  sewering  Waterloo  and  Bardsley,  and  for  causing 
to  flow  into  Lee's  brook,  Lord's  brook  and  the  river  Mcdlook 
polluting  liquids. 

Pontefraot.— The  tender  of  Mr.  Braithwaite,  Leeds,  for 
the  execution  of  the  work  in  connection  with  the  Glass 
Heughton  drainage  works,  at  £4,162,  has  been  accepted  by 
the  district  council. 

Thirsk. —  The  scheme  prepared  by  Messrs.  Fairbank  & 
Son,  of  York,  for  the  tlisposal  of  the  sewage  of  Thornton-le- 
Moor,  has  been  approved  by  the  council. 

SCOTLAND    AND    IRELAND. 

CambeltOWn. — At  the  usual  monthly  meeting  it  was  de- 
cided to  proceed  with  the  widening  of  the  old  quay,  at  a  cost 
of  about  £4,000. — The  proposed  slip  at  the  Quarry  Green 
will,  when  completed,  have  cost  about  £500.  It  will  be  used 
chiefly  in  connection  with  the  lifeboat  service,  but  it  will  also 
be  free  to  the  public  for  embarking  and  disembarking  pas- 
sengers, but  not  for  mooring  boats. 

Dumfries. — A  lady  resident,  who  widened  the  new  bridge 
a  few  years  ago  at  a  cost  of  £4,000,  and  at  whose  cost  (of 
over  £3,000)  public  wash-houses  and  baths  are  being  erected, 
has  offered  to  defray  the  expense  of  lighting  the  bridge  and 
also  of  laying  it  with  a  bed  of  concrete  beneath  the  mac- 
adam, in  order  to  prevent  water  percolating  through  the 
stone  work  of  the  arches.  The  work  is  to  be  carried  through 
under  the  supervision  of  Sir  W.  Arrol,  M.P.,  and  Mr.  Barbour. 

Grangemouth. — A  new  reservoir,  which  has  been  con- 
structed at  Millhall  at  a  cost  of  £5,000  and  is  capable  of  con- 
taining 8,000,000  gallons  of  water,  was  formally  opened  on 
Monday  afternoon  by  Provost  Mackav. 

FOREIGN  AND  COLONIAL. 

Colombo.  —  It  is  reported  that  the  town  is  shortly  to  be 
provided  with  electric  tramways  on  the  overhead  system. 
The  work  of  construction  has  already  been  commenced. 

Fort  William,  Ontario.— T/ie  Canadian  Engineer  states  that 
the  corporation  are  about  to  erect  as  complete  an  electric 
lighting  plant  as,  perhaps,  is  in  use  in  any  town  in  Canada. 
There  is  being  installed  one  .50-light  2,000  candlc-jiower  arc 
dynamo,  with  thirty-five  donlile  or  all-night  lamps  for  light- 
ing the  streets  of  the  town  and  the  Canadian  Pacific  Railway 
yards,  and  for  the  ineandefccnt  service,  and  "  S.K.C."  alter- 
nating current  dynamo  with  a  capacity  of  1,000  lights,  with 
"  Stanley "  transformers  throughout.  The  corporation  ex- 
pect to  be  in  a  position  to  furnish  light  by  the  1st  January. 
The  electrical  equipment  has  been  bought  from  the  Royal 
Electric  Company,  and  the  engines atid  boilers  from  the  Robb 
Engineering  Company,  .^mherstburg.  Nova  Scotia. 


Architects'  Certificate  Forms.— Wo  have  received  a  copy 
of  "  .Architects  Certificate  Forms,"  arranged  by  an'architect, 
and  published  in  books  of  100  by  Mr.  E.  W.  Savory,  of 
Cirencester,  at  the  price  of  oe.  The  forms  are  very  con- 
veniently arranged,  with  a  receipt  form  attached,  and  also 
with  an  alphabetical  index  for  recording  the  names  of  con- 
tractors to  whom  certificates  have  beeu  granted.  These  forms 
should  have  a  large  sale. 
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Personal. 


Glasgow  Corporation  liave  appointed  Mr.  W.  A.  C'lmmon, 
of  Messrs.  Crompton  A  Co.,  London,  city  electrical  engineer. 

A  professional  man  will  shortly  be  engaged  l>y  the  Donglas 
Town  Couniil  to  prepare  a  report  on  the  sabjoet  of  electric 
lighting. 

Mr.  W.  C.  C.  Ilawtnyno  has  been  asked  by  the  Erith  Urban 
District  Council  to  prepare  an  estimate  of  the  cost  of  lighting 
their  district  with  electricity. 

Devonport  Town  Council  have  lately  had  before  them  the 
names  of  a  number  of  electrical  engineers,  and  have  selected 
fonr  for  farther  consideration. 

Plans  prepared  by  Mr.  E.  Pritchard,  of  Birmingham,  have 
been  adojitcil  by  the  Bugoly  Urban  Oistrict  Council  for  the 
sewering  of  the  town,  at  an  estimated  cost  of  £12,000. 

Mr.  Harold  A.  Uowie,  who  was  nntil  recently  at  Bolton, 
has  been  appointed  to  the  position  of  junior  assistant  in  the 
electiic  supply  station  of  the  Wolverhampton  Corporation. 

Isle  of  Thanet  Jtural  District  Ccnincil  have  decided  to  ask 
Mr.  Bailey  Denton  for  his  terms  for  aflvising  them  respect, 
ing  the  drainage  of  Minster  and  for  drawing  up  the  necessary 
plans. 

Wo  regret  to  announce  tho  death  of  Mr.  Walter  H.  Brown- 
lee,  who  was  for  nearly  four  years  electrical  engineer  in  charge 
of  the  Dundee  Corporation  works.     Ho  was  twentj"-nine  j-ears 

of  age  and  was  married. 
I 
Mr.   Shelmerdine,  the  city   surveyor  of  Liverpool,  who  is 
lying  ill  from  typhoid  fever  at  his  residence,  Blundell  .Sands, 
has,  we  are  glad   to  report,  passed  the  critical  point,  and  is 
now  piogressiug  satisfactorily. 

Tho  Sunderland  Town  Council  have,  it  is  reported,  decided 
that  the  work  of  superintending  the  laying  down  of  the  ordi- 
nary drainage  in  the  town  shall  be  in  future  caj'ried  oat  by 
Mr.  Rose,  of  the  borough  engineer's  office. 

A  committee  of  the  Denholme  Urban  District  Council  have 
signilied  their  willingness  to  recommend  the  acceptance  of 
the  terms  of  Mr.  Woodhead,  of  Bradford,  for  undertaking  the 
duties  of  engineer  in  connection  with  certain  road  improve- 
ments. 

At  the  last  monthly  meeting  of  the  Cannock  Urban  District 
Coancil  it  was  reported  that  over  100  applications  had  been 
received  for  the  post  of  surveyor.  Theso  will  shortly  be  sub- 
mitted to  a  special  meeting  for  consideration  and  subsequent 
selection. 

It  was  recently  decided  by  tho  Bexhill  Urban  District 
Council  to  advance  the  salarj'  of  Mr.  Ball,  the  surveyor,  from 
£200  to  £200  per  annum,  in  consideration  of  the  great  amount 
of  work  which  he  has  at  present  in  hand  and  tho  increasing 
size  of  the  town. 

Over  thirty  members  of  the  engineering  department  of  the 
Saltord  Corporation  Gasworks  were  present  at  the  annual 
dinner  which  was  held  a  short  time  back  at  tho  Spread  Eagle 
Hotel,  Manchester.  Jlr.  W.  W.  Woodward,  the  engineer  and 
manager  of  the  works,  presided. 

Mr.  Blair,  chief  surveyor  to  the  St.  Pancras  Vestry,  has 
been  authorised  by  the  Works  Committee  to  accept  the  in- 
vitation of  the  Vestry  of  Kensington,  and  to  take  part  in  a 
conference  of  surveyors  and  medical  officers  <  f  health  with 
the  engineer  of  the  London  County  Council  on  the  subject  of 
efHnvia  arising  from  sewer  ventilators. 

Mr.  R.  A.  F.  A.  Coyne  was  presented  this  week  in  the  Ex- 
change Hotel,  Edinburgh,  with  a  handsome  clock  and  side 
ornaments  by  the  otBcials  and  employees  of  tho  Edinburgh 
and  District  Water  Trust,  as  a  token  of  their  esteem  on  his 
retirement  from  the  office  of  superintendent  of  works.  There 
was  a  good  attendance  at  tho  ceremony. 

Mr.  Ross,  of  Sunderland,  h.as  been  appointed  to  tho  post 
of  assistant  electrical  engineer  to  the  Ilampstead  Vestry.  It 
is  reported  that  the  vacancy  caused  by  Mr.  Morton's  departure 
to  Llandudno,  where  an  electric  supply  station  is  in  course 
of  erection,  will  be  filled  by  Mr  Seabroook,  late  assistant  en- 
gineer to  the  Town  Council  of  Varmouth. 

Mr.  W.  E.  Pettigrew,  who  up  to  the  present  has  held  (ho 
post  of  chemical  tester  to  tho  corporation,  was  at  a  recent 
meeting  of  the  Leeds  City  Council  appointed  to  the  post  of 
manager  of  the  York-street  gasworks,  at  a  .salary  of  £I.">0  ))er 
annum.  The  Gas  Committee  are  taking  steps  to  till  the 
vacant  position  of  superintendent  of  the  mains  and  ssrvices 
department.     The  annual  salary  is  £250. 

Mr.  John  Morris,  surveyor  to  the  Atcham  Rural  District 
Council,  was  recently  granted  an  increase  of  salary.  He  will 
in  future  receive  £200  per  annum.  Mr.  Morris  was  nt  one 
time  the  surveyor  to  the  Neston  Urban  District  Council,  ami 
was  chosen  for  his  present  position  from  a  large  number  of 
applicants.  His  work  is  said  to  give  every  satisfaction  and 
to  meet  with  the  highest  appreciation  from  his  council. 

Mr.  Llewellyn  Fell,  who  is  at  present  tho  resident  engineer 
for  the  British  Thomson- Houston  Company  in  the  equipment 
of  the  Cork  tramwniys,  has  been  selected    bv  the  Sheffield 


Corporation  for  tho  post  of  chief  electrical  engineer.  He  will 
work  in  conjunction  with  the  city  surveyor  in  theconstractiun 
of  the  electric  tramways,  and  will  receive  a  commonciog  salary 
of  £-100  per  annum.  Forty  nppliuitions  were  received  by  the 
council  for  the  position. 

Mr.  Astnn  Webb,  f.s.a.,  f.r.i.h.a.,  has  been  appointed  by  the 
Nottingham  Corporation  to  assess  the  designs  submitted  in 
competition  for  the  new  cemetery  at  Basford.  Mr.  H.  E. 
Milner,  F.r..s.,  a.m.i.i.k.,  will  assist  in  the  adjudication  of  the 
scheme  for  laying.out  the  grounds.  We  understand  that  a 
total  of  twenty  gets  of  drawings  have  been  received.  It  is 
interesting  to  note  that  the  eorporation  intend  bnilding  ii 
crematorium,  designed  on  the  la'.est  und  most  approved 
)>rinciple8. 

On  Tuesday,  at  a  meeting  of  the  Bridlington  Urban  Dig- 
trict  Council,  Mr.  J.  Freebaim  Stow  was  Hpp<jinted  to  the 
post  of  surveyor,  at  a  salary  of  £i:tO  per  annum.  This  amount 
will  be  increased  by  £10  yearly  to  £160  per  annum.  Appli- 
cations will  shortly  be  invited  by  the  council  for  tho  post  of 
assistant  surveyor,  which  is  being  vacated  by  Mr.  Frei'bairn 
Stow,  who  will  have  the  honour  of  becoming  lirst  borough 
sar\'eyor  on  the  incorporation  of  tho  town.  Mr.  R.  Railston 
Brown,  who  is  resigning  the  post  of  surveyor  after  eight  years' 
service,  is  about  to  commence  practice  as  an  architect  and 
consulting  electrical  engineer. 


THE  GREAT  CITY  FIRE. 


CORONER'S  INQUIRY. 

Mr.  S.  F.  Langham,  the  City  coroner,  has  not  sncc:eded  in 
finishing  his  prolonged  investigation  into  the  recent  fire,  the 
hearing  having  been  adjourned  till  Tuesday.  -V  few  notes 
of  the  evidence  given  so  far  by  some  important  witnesses 
will  have  a  general  interest  for  many  of  our  readers.  The 
coroner  in  his  opening  remarks  said  it  was  intended  to 
ascertain  the  causes  of  the  outbreak,  to  investigate  all  the 
circumstances  connected  with  it,  and  to  consider  whether 
there  were  any  circumstances  which  might  prevent  such  oat- 
breaks  in  future. 

Commander  Wells,  chief  officer  of  the  London  Fire 
Brigade,  in  tho  course  of  his  evidence  said  that  he  had  to 
see  to  all  tho  technical  and  detailed  work  of  the  brigade. 
The  committee  were  merely  a  finance  and  governing  body, 
and  they  always  gave  him  the  greatest  liberty  of  action 
whenever  he  advised  them.  In  reply  to  a  question  put  by 
Mr.  Crawford,  asking  whether  it  would  have  been  possible 
to  have  confined  the  fire  to  a  smaller  area  if  more  engines 
had  been  available,  he  said  that  he  considered  his  opinions 
wore  tho  right  of  his  committee,  and  were,  therefore,  not 
his  to  give.  Ho  did  not  think  it  would  be  to  the  interest  of 
the  service  if  he  gave  them,  bnt  he  had,  he  admitted,  learned 
something  from  the  fire.  No  chemical  engines  were  nscd  on 
the  occasion,  and  he  added  that  ho  had  never  seen  one  in 
New  Y'ork.  ( If  water  towers  he  had  had  no  experience,  and 
ho  was  unable,  for  the  reason  he  had  already  given,  to  ex- 
press any  opinion  in  regard  to  them.  The  question  of  connect- 
ing the  alarms  by  telephone  was  being  considered  by  tho 
Fire  Brigade  Committee.  He  was  eatisffied  with  the  diameter 
of  the  hose  as  now  in  use  ;  and  as  regarded  the  hydrants  in 
the  City,  he  considered  they  wore  plentiful  and  well  dispersed. 

Mr.  Penfolii,  surveyor  to  the  Goldsmiths'  Company,  the 
freeholders  of  the  Cripplegnto  estate,  said  the  estate  yielded 
from  £14,000  to  £15,000  in  ground  rents.  Some  different  and 
safer  plan  ought  to  be  followed  in  rebuilding  the  burnt 
premises.  He  did  not  think  the  cost  of  making  the  floora 
fireproof  would  be  very  great. 

Prof.  BovERTON  RF.nwooD,  an  expert  analytical  chemist, 
reported  having  made  a  series  of  experiment*  upon  certain 
goods  with  tho  object  of  throwing  light,  if  )iossihle,  upon  tho 
origin  of  tho  fire.  His  conclusions  were  that,  although  there 
was  a  difficulty  in  starting  a  fire  in  the  kind  of  goods  which 
are  supposed  to  have  first  ignited,  when  once  a  fira  had  been 
started  it  would  increase  naturally  without  any  extraneous 
aid  in  intensity,  and  would  conlinuo  until  the  things  involved 
had  been  wholly  consumed.  Undoubtedly  under  favourulile 
conditions  these  goods  were  liable  to  be  heated  spontaneously, 
but  ho  thought  that  if  this  had  been  the  case  the  pungent 
smell  should  have  been  noticed.  He  could  not  explain  how 
the  goods  could  have  become  alight  in  so  short  a  space  of 
time  as  they  had. 


Haddlngrton.  -At  a  recent  meeting  of  the  conncil  plans 
weri' subnutted  from  Sir  William  Arrol  of  a  proposed  new 
bridge  over  the  Tyne  at  Haddington.  The  bridge,  whioh  is 
a  handsome  structure,  is  estimated  to  cost  £7, 5tX),  exclusive 
of  a.^iproaches.  The  western  appto.ich  would  be  on  tho  sito 
of  tho  present  Fish  Market  at  the  foot  of  Market. stroor.  and 
the  other  on  the  now  road  through  the  hind  belonging  to 
Messrs.  Montgomerie  fi  Co,  Limited,  of  the  Bermaltne  Mills. 
In  addition  to  lond  offered  by  tho  company,  they  offered  to 
subscribe  a  sum  of  £A00  towards  the  cost.  The  proposal  was 
favourably  reci'ivad,  und  it  was  agreed  to  approach  Lord 
WemysB,  who  isulai-gely  iutereslcd  proprietor,  on  the  subject. 
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THE  TREATMENT  OF  REFUSE  IN  SYDNEY. 

A  SCHEME  ADOPTED. 
At.  a  recent  special  meetiDR  of  the  Finance  Committee  of 
the  Sydney  City  Coancil  a  discnssion,  lasting  some  six  hours, 
took  place  on  a  report  of  the  surveyor,  Mr.  R.  VV.  Richards, 
respecting  the  treatment  of  refuse.  The  following  resolu- 
tions were  eventually  adopted.  "1.  That  it  is  advisable  to 
establish  in  the  city  a  system  of  destroying  house  refuse  and 
garbage  by  fire.  2.  Tliat  in  order  to  economically  treat  the 
refuse,  it  is  advisable  that  destructors  be  erected  in  the 
following  localities — uu.,  Moore  Park,  Ultimo,  Kent-street 
North,  and  East  Sydney,  near  Rushcutters  Bay.  3.  That  the 
recommendation  of  the  city  surveyor,  to  the  effect  that 
Warner's  '  Perfectus '  destructor  is  the  best  for  the  foregoing 
purposes,  bo  adopted  by  this  committee,  and  be  recommended 
to  the  council,  a  sub-committee  of  eight  to  inquire  into  the 
question  of  site  and  examine  specifications,  &c.,  for  the  erec- 
tion of  such  destructor.  4.  That  street  sweepings  and  gully 
soil  may  be  turned  to  good  account  for  top  dressing  our  re- 
serves, parks,  &c.  5.  That,  with  a  view  to  the  utmost  economy, 
four  refuse  destructor  depots  should  be  established — say,  one 
Moore  Park,  South  Sydney;  one  Ultimo,  West  Sydney;  one 
near  the  vicinity  of  Kent-street  nortli ;  and  one  at  East 
Sydney,  near  Rushcutters  Bay.  6.  That  it  would  be  advan- 
tageous for  the  council  to  acquire  and  maintain  stock  and 
plant  for  cartage,  not  only  of  refuse,  but  for  all  purposes  in 
city  works ;  and  that  buildings  for  workshops,  stabling,  yard- 
ing of  carts,  &c.,  should  be  attached  to  each  destructor.  This 
is  the  custom  in  all  important  cities  of  England,  and  works 
very  satisfactorily.'' 


RECENT  PUBLICATIONS. 

FIKE-PBKVENTION. 

The  third  of  the  useful  series  of  publications  promised 
by  the  newly-formed  British  Fire-prevention  Committee  has 
been  issued.  It  consists  of  a  reprint  of  the  paper,  entitled 
"  The  Paris  Charity  Bazaar  Fire,"  recently  read  by  Mr. 
Edwin  0.  Sachs,  chairman  of  the  executive,  at  a  meeting  of 
the  Architectural  Association,  and  referred  to  by  us  at  the 
time.  The-  pamphlet  also  includes  the  discussion,  in  which 
many  well-known  authorities  took  part,  among  vi'hom  we 
may  mention  Mr.  Richard  Roberts,  vice-chairman  of  the 
Theatres  Committee  of  the  London  Coancil ;  Mr.  S.  G. 
Gamble,  A.M.l.c.E.,  second  officer  of  the  Metropolitan  Fire 
Brigade  ;  Mr.  T.  BlashiU,  f.r.i.b.a.,  architect  to  the  London 
County  Council ;  and  Mr.  Henry  Lovegrove,  district  surveyor. 
South  Islington.  The  pamphlet  deserves  special  attention 
in  view  of  the  fact  that  the  Loudon  County  Council  have 
decided  to  apply  to  Parliament  ne-\t  session  for  powers  in 
regard  to  the  protection  of  places  of  public  entertainment 
and  assembly  which  are  not  under  their  control  at  the  pre- 
sent time. 

DFCEMBER    TERIODIC^LS. 

In  addition  to  the  periodicals  acknowledged  earlier  in 
the  month  we  have  to  mention  one  or  two  later  arrivals. 
Municipal  matters  are  crowded  ontin  The  American  Review  of 
Reviews,  but  otherwise  it  is  .as  interesting  and  informing  as 
ever.  The  monthly  summaries  are  extremely  well  done. — ■ 
From  the  same  country  comes  another  quarterly  number  of 
The  Digest  of  Physieol  Tests  nnd  Laboratory  Practice.  Among 
the  contents  we  note  a  comparison  of  lime  and  cement  mortars, 
with  reference  to  their  application  in  construction,  and  an 
article  on  the  improvement  of  Portland  cement  by  admix- 
tures. ■ —  Brick  for  December  is  a  remarkably  interesting 
number. — The  Easfern  and  Indian  Engineer  keeps  up  to  the 
standard  it  has  set  itself  as  a  monthly. — Those  who  wish  to 
know  of  suitable  literature  for  Christmas  presents  may  be 
advised  to  procure  The  Christmas  Bookseller  (Is.). — We  have 
also  I'eceived  The  Canadian  Engineer,  The  Journal  of  State 
Medicine  (2s.),  The  Journal  of  the  Society  of  Estate  Clerks  of 
Works,  The  Journal  of  the  Clerks  of  Works'  Association,  The 
Sanitary  Inspectors'  Journal,  and  The  Model  Engineer  (3d.). 
The  last  meniiioned  is  a  now  periodical  for  amatenrs  and 
stadeuts. 


Improvements  on  the  Thames. — On  the  22nd  November 
the  Thames  Conservancy  opened  a  new  channel  at  Tedding- 
ton,  which  will  have  the  effect  of  greatly  relieving  the  dis- 
trict above  in  times  of  flood.  With  a  view  to  afl'ording  a 
similar  relief  in  the  neighbourhood  of  Maidenhead,  the  con- 
servators have  now  completed  the  enlargement  of  tho  tumbling 
bay  at  tho  weir  at  Bray.  Tho  crest  of  the  old  tumbling  bay 
has  been  lowered  2  ft.  9  in.,  and  an  additional  length  of  50  ft. 
of  tJverfall  has  been  made.  These  works  provide  467  square 
feet  of  exira  waterw.'iv  for  flood  discharge  at  this  weir. 

The  Longitude  of  Madras. — A  report  on  the  determination 
of  tho  longitude  of  Madras  lias  been  issued  from  tlio  ofUce  of 
tho  Superintendent  of  Government  Printing,  Calcutta.  It  has 
been  prepared  with  evident  care  and  ability  by  Captain  S.  G. 
Burrard,  R.E.,  deputy  superintendent  of  the  Survey  of  India, 
nnder  the  direction  of  Lieut. -Colonel  St.  G.  C.  Gore,  r.e., 
superintendent  of  trigonometrical  surveys.  It  consists  of 
three  parts,  as  follow  :  Part  1,  a  narrative  account  of  the 
expedition  ;  part  2,  the  results  obtained ;  and  part  3,  com- 
parison with  foreign  values. 


ASSOCIATION  OF 
MUNICIPAL  AND  COUNTY  ENGINEERS. 

Voluntary  Pass  Examination. 

The  twenty-fifth  examination  for  candidates  for  the  offices 
of  engineer  and  surveyor  to  municipal  corporations  and  dis- 
trict councils  w'ill  be  held  at  the  Institution  of  Civil  En- 
gineers, Great  George-street,  Westminster,  on  Friday  and 
Saturday,  tho  1st  and  2nd  April,  1898.  Application  forms, 
duly  filled  in  by  intending  candidates,  must  be  in  my  hands 
on  or  before  the  5th  day  of  March,  1898. 

Thomas  Cole,  Secretary. 

11  Victoria-street,  London,  S.W. 


THE  SURVEYORS'  INSTITUTION. 

New  "Fellow." 

At  an  ordinary  general  meeting,  held  07i  tlie  6th  inst.,  it  was 
announced  that  Mr.  William  Phillips,  Glenholme,  Belmont- 
road,  Wrexham,  having  passed  the  requisite  qnalifjing  exami- 
nation, had  been  transferred  by  the  council  from  the  class  of 
"  Professional  Associates  "  to  that  of  "  Fellows." 
Next  Ordinary  General  Meeting. 

The  next  ordinary  general  meeting  of  the  Institution  will 
be  held  on  Monday,  the  10th  .Tanuary,  1898,  when  the  ad- 
journed discussion  on  the  paper  read  by  Mr.  F.  Punchard 
at  the  last  meeting,  entitled  "  The  Royal  Commissioners 
Suggested  Amendments  to  the  Agricultural  Holdings  Act, 
1883,"  will  be  resumed.  The  chair  will  be  taken  at  8  o'clock. 
Junior  Meetings. 

The  second  of  four  meetings  of  examinees  and  students 
authorised  (subject  to  certain  conditions)  by  the  council  to 
be  held  during  the  present  session,  will  take  place  at  the 
temporary  premises  of  the  Institution  on  Monday,  the  31st 
January,  1898,  when  a  paper  will  be  read  by  Mr.  F.  A.  Green, 
entitled  "  Compensation  Cases."  The  chair  will  be  taken  at 
7  o'clock. 

Professional  Examinations,  1898. 

The  students'  proficiency  examination  will  commeuco  on 
the  2l6t  of  March  next. 

Examinations  qualifying  for  the  classes  of  "  Professional 
Associates"  and  "Fellows"  will  also  commence  on  the  21st 
of  March  next.  All  particulars  as  to  days,  subjects  and 
course  of  examination,  will  be  forwarded  on  application  to  the 
secretary. 

English  candidates  for  the  professional  examinations  will 
be  examined  in  London.  Irish  candidates  will  be  examinep 
in  Dublin. 

Special  Certificate  Examination,  1898 

(for  BIEMBERS). 

The  next  special  certificate  examination  in  Forestry,  Sani- 
tary Science  and  Land  Surveying,  and  Levelling,  are  proposed 
to  be  held  on  Tuesday,  Wednesday  and  Thursday,  the  14th,  15th 
and  16th  of  June  next.  Particulars  of  these  examinations 
can  be  obtained  from  the  secretary. 

Students'  Preliminary  Examination. 

The  students'  preliminary  examination  will  be  held  on  the 
19th  and  20th  Jannary  next.  Candidates  from  the  counties 
of  Lancashire,  Cheshire,  Yorkshire,  Durham,  Cumberland, 
Westmoreland  and  Northimiberland  will  be  examined  at 
Manchester.  Candidates  from  other  counties  in  England  and 
Wales  will  be  examined  in  London.  Irish  candidates  will  be 
examined  in  Dublin. 


THE  BRITISH 
ASSOCIATION  OF  WATERWORKS  ENGINEERS. 

We  have  liceri  informed  by  the  secretary  of  the  above 
association,  Mr.  W.  H.  Brothers,  that  the  winter  meeting 
will  be  held  in  London  in  February  next,  when  a  paper  will 
bo  read  by  Mr.  H.  W.  Pearson,  m.i.c.e.,  m.i.m.e.,  engineer  of 
the  Bristol  waterworks,  on  "  Springs  and  Wells  for  Town 
Supplies,  and  works  in  connection  with  the  same."  At  this 
meeting  there  will  be  an  election  of  "  Members"  and  "  As.so- 
ciates."  Proposal  forms  and  all  particulars  can  be  had  at 
tho  offices  of  tho  association,  55  Parliament-street,  West- 
minster, S.W. 


SANITARY  INSPECTORS'  ASSOCIATION. 

Next  General  Meeting. 
The  next  general  iTiecting  of  the  members  of  tho  Sanitary 
Inspectors*  Association  will  be  held  to-morrow,  at  Carpenter's 
Hall,  London-wall,  E.C.,  at  6  p.m.  An  election  of  Members 
and  Associates  will  take  place,  after  which  the  president.  Sir 
John  HuttOD,  will  deliver  his  new  year's  address. 


Kirkcaldy. — Tho  town  conncil  have  instructed  a  sub-com- 
mittee to  obtain  a  report  from  an  electrical  engineer  on  the 
subject  of  an  eloctrio  lighting  and  tramway  scheme.  After 
discussing  a  proposal  to  introduce  tramways  into  the  town, 
they  have  unanimously  decided  on  the  adoption  of  the  over- 
head trolley  system. 


December  31, 1897^] 
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APPOINTMENTS  VACANT. 


Advfrti$ementli   whU'h    <t>-e   reei 
itti-Iudfd  in  thrte  turn 


'ft   too   tat'    fur   thutijieution   eannof  be 
Kirift  unttt  ttif  fottovitij  tttek. 


Clerk  ok  Works. — Dceembor  3lRt. — Cardiff  Corporation. 
50s. — Mr.  J.  L.  Wheatloy,  town  clerk. 

Biii,ui.NG  AM)  Dkai.nmgk  IxiiPKCTOB. — December  31st. — 
Grimsby  Sanitary  Authority. — Mr.  M.  Petree,  borouRh  snr- 
Toyor. 

Elp;i!TRU  IAN. — January  Ist. — Hull  Curporation. — Jlr.  A.  E. 
While,  city  engineer. 

Inspkctorof  Nii.sANcKs. — .January  1st. — Chelmsford  Town 
Council.     ilOt. — Mr.  Thos.  ])i.\on,  town  clerk. 

Assi.sTAXT  Surveyor  anh  Ix.si'ector  ok  Nkw  Hiilpings. 
—January  3rd. — Failsworth  Urban  District  Council.  £104. — 
Mr.  H.  C.  Uroonie,  clerk  to  tho  council. 

Cr,KKK  ox  Works. — January  3rd. — Stockport  Kiiral  District 
Council.     £3. — Mr.  Charles  I''.  Johnson,  clerk  to  tho  council. 

Clerk  ok  Works. — January  tth. — Wcaldstono  Urban 
District  Council.  JE2  2s. — Mr.  Kirby  J.  Uailey,  clerk  to  the 
council. 

Sanitary  Insi-kctor. — January  Itli. — Vestry  of  St.  Mary, 
Battorsca.     £101. — Mr.  W.  Marcus  Wilkins,  vestry  clerk. 

Two  Assistants  kor  Skwkragk  Sciikme. — January  4th. — 
Corjioration  of  West  Hartlepool.  £2  10s. — Mr.  J.  W.  Brown, 
borough  ongiuecr. 

Gk.nkral  Manager  for  Skwage  Works. — January  4th. — 
Nuneaton  and  Chilvers  Colon  Urban  District  Council.  £2. — 
Mr.  J.  S.  Pickering,  engineer  and  surveyor  to  the  council. 

Resiiikxt  Kngineer  for  Sewage  Disposal  Works. — 
January  5th. — Croydon  Kural  District  Council. — Mi\  James 
Wilson,  clerk  to  tho  council. 

Shconi)  Engineering  .\ssistant. — ^January  6th.  —  Cor- 
poration of  Manchoster.  £160. — Mr.  Wm.  llcnry  Talbot, 
town  clerk. 

Road  Sdrvetor. — January  6th. — Norfolk  County  Council. 
£2,  with  an  allowance  of  £2-'J  per  annum  towards  the  keep  of 
a  ponj'  and  cart. — Mr.  T.  H.  B.  IIoslop,  M.i.c.K.,  county  sur- 
veyor, Norwich. 

Highway  Si'Rvevor  and  Inspector  ok  Nlisancks, 
Dairies,  Ac. — January  8th. — Maldon  Rural  District  Council. 
£100. — Mr.  Alfred  C.  Freeman,  clerk  to  the  council. 

Si^RVEVOR. — .Tanuary  .Sth. — Urban  District  Council  of  New- 
burn,  Northumberland.  £150. — Mr.  George  Wilkinson,  clerk 
to  tho  council,  27  Moslcy-street,  Newcastle-upon-Tyne. 

Water  Inspector,  Assistant  Builping  Sirvetor,  &c. — 
January  10th. — Waketield  Rnral  District  Council. — Mr.  H. 
Beaumont,  clerk  to  the  council. 

Sanitary  Inspector. — January  11th. — ITolborn  District 
Board  of  Works.  £120.— Mr.  Ma"tlhew  H.  Hale,  clerk  to  the 
board. 

City  E.ngineer. — Janw.ary  18th. — Corporation,  of  the  City 
of  Liverpool.     £1,000. — Mr.  Harcourt  E.  Clare,  ttewn  clerk. 

County  Inspector  ok  Wekjhts  and  Measires.  — 
January  19th. — County  Council  of  East  Susso.v.  £175. — 
Mr.  E.  Mcrrilield,  county  clerk.  County  Hall,  Lowes. 


BoRoi-Gii  Engineeb  and  Subveyob. — January  20th. — 
Corporation  of  Stookton-oa-Tees.  £3.50.— Mr.  Mat.  B.  Dodds, 
town  clerk. 

Main  Road  Survkvobs  (Two). — January  20th.— CouotT 
Council  of  the  Isle  of  Ely.  £17U.— Mr.  Edward  II.  Jackson, 
clerk  to  the  council,  Wisbech. 

Resident  Engineer  kor  Sewage  Wobks. — Hemol  Hemp- 
stead Rural  District  Council.  £4  4«.— Mr.  W.  H.  Radford, 
engineer,  I*elham  Chambers,   Nottingham. 

Enginkkring  Asm.stant.  —  Ilfracombe  Urban  District 
Council. ^Mr.  A.  M.  Prouse,  engineer  ami  surveyor  to"  tho 
council. 

Te.MPORARV  Assistant  Sirvkvor. — Barry  Urban  District 
Council. —  Mr.  J.  C.  Pardoe,  a.m.i.c.k.,  surveyor  to  tho  council. 


COMPETITIONS. 

Advert iiem^nt*   ir*iVA   orr   r-.'-tri-d    (•"•   I. if-   for  danificotion  cannot   b* 
included  in  Iheie  Bummarut  u»lil  the Xoltcrimp  retk. 


BooTLB.— PecomberSlBt.— CentraUiroptAtion  tohc#»rwle<I  in  Slrand- 
roH'l,  nt  H  cost  not  oxccedinR  £16,000.  £52  IOb.  and  £20  6it.— ilr.  J.  A. 
Crowthor,  bdrough  eiiRineor, 

ALTRiNcnAM. — December  3Ui. — Plftiis  ftud  dcniK-iii*  for  tho  erection 
of  otlSces,  counfil  chamber,  fire  gtation,  ciirotakt.T'h  hoiiKi*,  ic,  for  iho 
urban  district  council,— Mr.  J.  Slokoc,  clerk  to  the  council. 

llET.PEB.— .lanuary  Sth.— Plane  and  reports  for  Crich  w«t*r  mpply, 
fur  the  runil  dit-inct  council,  £16  ISs.  and  £6  06.— Mr.  Jotocjih  Pyui, 
clerk  to  tho  council. 

Baiirow-ik-Fiukess.— February  14th.— DesisrnB  for  the  cr©cLion  of 
technical  schoolB.    £oOand  £^0.— Tho  Borough  Euginocr. 

BiKwicK-rpoK-TwEED.— March  Hth.— Plans  for  Iho  oroction  of  a 
police  station  nnd  lock-up  on  a  site  fronting  Church-street.  £60  and 
£25.— Mr.  Rub.  Weddell,  town  clerk. 

Beli'DK.— Mny  Ist. — Schemes  for  tho  di8ix>»il  of  tho  somtwo  of  the 
diHtrict,  for  llio  urban  dintrict  council.  £&'S  lOi».  and  i-JO  6ii.— Mr, 
Joseph  Pym,  clerk  to  the  council. 


MUNICIPAL  CONTRACTS  OPEN. 


Adcertiifemenfi'   v  hi. 


>ifton    eannoi   b» 


included  in  theu  summarie»  until  thejbllowing  week, 

Caktekdury.— Dccembor  31st.— Refuse  dcstnictor  to  bo  worked  in 
conjunction  with  the  proposed  electricity  works.— Mr.  A.  H.  Campbell, 
city  Burvcyor. 

Foi.Ksttii.i,.— Deccraljcr  31st.— VHrlou.s  works  for  the  wator  supply 
of  the  town  of  Rcdworth.for  tho  rural  diKtrict  council.— Mr.  H.  Uertrhrn 
Nichols,  A.M.i.c.E.,  engineer,  Grosvenor  Chaml>ors,  hM  l'on>"rnii""- 
street,  Birmingham. 

Kast  and  Wy.^t  Molesrt. — Docembor  yisL.— Making-up  of  Seymour- 
road  and  Boftuchainp-road.Kiifit  Molesey,  for  tho  urban  district  council. 
— Mr.  John  Stevenson,  surveyor  to  the  council. 

Walthihstow.- December  .Tlst.— Supply  of  cranite  kerb,  6etts  and 
flags,  for  tho  urban  district  council.— Mr.  Geo.  W.  Holmes,  surveyor  to 
tho  council. 

Kempstou.— December  3l8t.— Supply  of  materials  and  labour  in  lay- 
ing surface-water  drains  and  raaking-up  of  Spnng-road  and  College- 
street,  for  the  urban  district  council. — Mr.  Leonard  Foster,  surveyor  to 
the  council. 

Dartford.— December  31st.— Makiiig-up  of  SufTilk-rttad.  Suffolk-ter- 
race, Little  Queen-street,  New  Coluoy-road  and  Si.  Martin's-road,  for 
the  urban  district  council.— Mr.  W.  Harston,  surveyor  to  the  council. 

WoLVESttAMPToir.— December  31st.— Supply  of  park  seats.- Mr.  J. 
W.  Bradley,  borough  surveyor. 

Dartmooth.— December  31st. —Construction  of  two  public  con- 
veniences in  Victoria-place  and  Bayard's  Covo  Quay,  for  the  urban 
district  council.— Mr.  T.  O.  Veale,  surveyor  to  (he  county  council. 


Tclce:rams  I    "WILKES,    BIRMINGHAM.' 


JOHN   WILKES,  SONS  &  MAPPLEBECK,  Ld.,  Liverpool  St.,  BIRMINGHAM. 


■4- 


SOLID  DRAWN  &  BRAZED  BRASS  &  COPPER  TUBES. 


% 
J 


BRASS  AND  COPPER  WIRE.      HIGH  CONDUCTIVITY  COPPER  WIRE  AND  TAPE.      TUBES.      ROLLED  METALS.  &C. 

GREEN'S   PATENT  TRUINVERT   PIPE. 


a 

'  .a  '>    !>'      -^ 

AA— Holes  for  pouring  in  cement  or  com-  I         CD— Inner  Socket  and  RMt. 

petition.  KE— Chamber  for  cement  or  cnmpotluol. 

BB—Strengtta«ne<t  »nl  Lengthtned  Socket.  |        FF-St«nIoi(lJolnl In n«w potltioo. 


')"u  |iiit  il  .shorlly,  ihis  ]ii|ic  .--I'l'inv^  true 
alignment  of  invert,  increased  strength  in 
the  socket,  three  gas  and  water-tight  con- 
nections at  every  joint,  ami,  wiiilo  :illo\vin<; 
r.  r  .1  sliLrlil  M>ii|iimiil  w  lu-n  lilNt  iniil,  fiirm.<i  nn 
absolutely  rigid  joint  liirccdv  tho  cement  6cts. 

1.-  Qas    and    Watcr-Tifcht    Joints    cnslly    mnde 
under  wntcr. 

2.  True  AhKnmont  of  Invert. 

3.  -  Socket     the    stronecttt    part    of    tho    ptp*. 
4.-  No  spocial  Junctions  required. 

GATES    &    GREEN,    Ltd.,   HaUfai. 
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H4.HROGATB.— Decembpr  31sfc. — Works  of  kerbinpr,  Tnakin^-up,  &c., 

in  West  Cliffe-terrace,  West  Cliffe-mount  and  West  Cliffe -grove—The 
Town  Clerk. 

Rochdale. —December  31st.— Plant  and  structural  alterations  re- 
quired for  the  proposed  laundry  at  Marland  Hospital.— Mr.  James 
Leach,  toivn  clerk. 

Hunstanton. — December  3Ist.— Street  works  in  Lincoln-Rtreet,  for 
the  urban  district  council. — Mr.  J.  C.  AValker,  surveyor  to  the  council. 

Helsislet. — December  31st. — Various  waterworks,  for  the  rnrfll  dis- 
trict council.— Messrs.  Fairbank  &  Son,  civil  engineers,  17a  Lendal, 
York, 

Inverness.- January  1st. — Paving  of  the  carriageway  of  the  suspen- 
sion bridge  with  wood  blocks. — Mr.  J.  A.  Mackenzie,  burgh  surveyor. 

St.  Ives.— January  1st.— Construction  of  a  new  sewer  at  Fenstanton, 
for  the  rural  district  council.— Mr.  George  Dennis  Day,  clerk  to  the 
council. 

Deebtshiee. — January  1st.— Construction  of  abutments,  wing  wwlls, 
piers,  &c.,  of  a  proposed  new  bndge,  for  the  county  council.— Mr.  Lloyd 
Williams,  county  surveyor,  Denbigh. 

Wolverhampton. — January  Ist. — Construction  of  about  783  lineal 
yards  of  9-in.  nnd  12-in.  pipe  sewers  m  Dunstall-road  and  Gorsebrook- 
road.— Mr.  J.  W,  Bradley,  borough  engineer  and  surveyor. 

Cornwall. — January  1st. — Krertion  of  a  police  station,  constflble's 
house  and  appurtenances  at  Millbmok,  for  the  Standing  Joint  Com- 
mittee.—Mr.  H.  J.  Suell,  architect,  13  Courtenay-strcet,  Plymouth. 

Darwen. — January  3rd. — Erection  of  a  boiler-house  and  settings  for 
two  boilers  at  the  gasworks. — Mr.  Chas.  Costeker,  town  clerk. 

Birmingham.— January  3rd.— Supply  of  such  quantities  of  limestone 
paving  as  may  be  required  for  footpaths  during  the  twelve  months 
ending  31st  December,  1898.— Mr.  John  Price,  city  surveyor. 

St.  Pancras. — Jannary  3rd.— Supply  of  two  vans  of  special  design 
for  the  removal  of  house  refuse.— Mr.  C.  H.  F.  Barrett,  vestry  clerk. 

Shanelin. — January  3rd. — Supply  of  340  tons  of  7-in.  cast-iron  socket 
■[  ipes.  for  the  the  urban  district  council.— Mr.  J.  Marsh,  clerk  to  the 
council. 

Shanklin. — January  3rd. — Supjilv  of  about  340  tons  of  7-in.  cast-iron 
socket  jiipes,  for  the  urban  district  council.- Mr.  John  Marsh,  clerk  to 
the  council. 

North  Bieelet.  — .lanuary  3rd. — Works  of  kerbing,  flagging, 
channelling  and  macadamising  in  Worthing  Head-road,  Wyke?  for  the 
urban  district  council.— Mr.  Percival  Ross,  surveyor  to  the  council, 
Wibsey. 

Birmingham. — January  3rd. — Supply  of  about  20  tons  of  cas!.-iron 
pipes,  ten  24-in.  sluire  vsilves  and  sundry  other  ironwork,  for  the  corpo- 
ration.— Mr.  James  Mansergh,  engineer,  5  Victoria-street,  London,  S.W. 

H0RN6.ET.— January  3rd.— Works  of  sewering,  levelling,  paving,  Ac, 
in  Pemberton-road  (2nd  section),  and  Felis-avenue  (1st  section),  for 
the  urban  district  council.— Mr.  E.  J.  Lovegrove,  engineer  to  the  council. 

South end-on-Sea.— January  4th.— Private  drainage  works.— Mr. 
Alfred  Fidler,  a.m.i.c.e.,  borough  surveyor. 

Huddeesfield. — January  4th. — Extension  works  at  the  electric  sup- 
ply station.— The  Borough  Electrical  Engineer. 

Heston  and  Islewoeth. — January  4th. — Making-up  and  sewering  of 
seven  roads,  situated  at  Spring-grove,  Isleworth,  fur  the  urban  district 
council.- Mr.  W.  A.  Adams,  a.m.i.c.e.,  engineer  and  surveyor  to  the 
council.  Town  Hall,  Hounslow. 


Norwich.— January  5th.— Various  stores  and  materials  required 
during  the  year  ending  3Ist  December,  1898. — Mr.  Arthur  E.  ColUns, 
a.m.i.c.e.,  city  engineer. 

Aberdeen. — January  5th. — Erection  of  walls  and  out-houses  at  Berrj- 
dcn-road. — Mr.  Wm.  Dyack,  burgh  surveyor. 

SiTTiNGBOCRNE.— January  5th. — Supply  of  230  yards  of  ragstone,  230 
yards  of  pit  flints,  10  yards  of  siftings  and  10  yards  of  hogging. — Mr. 
W.  J.  Harris,  town  clerk. 

Richmond. — January  5th. — Supply  of  wrought-iron  entrance  gates 
and  about  1,303  lineal  yards  of  unclimable  wrought-iron  fencing. — Mr. 
J.  H.  Brierley,  borough  surveyor. 

Harrington. — January  5th. — Supply  of  50  yards  of  glazed  earthen- 
ware socket  pipes,  2  ft.  diameter,  and  two  cast-iron  pipes,  each  12  ft. 
long,  for  the  urban  district  council.  —  Mr.  John  Bo wly,  clerk  to  the 
council,  Union  Hall,  Whitehaven. 

LiTTLEHAMPTON. — Jauuarj  5th. ^Various  works  at  the  stonn-water 
reservoir,  for  the  urban  district  council. — Mr.  U,  Howard,  surveyor  to 
the  council. 

Walmee. — January  5th. — Erection  of  a  public  convenience  near  the 
Strand-promenade,  and  fencing  and  levelling  works  on  the  site  of  the 
new  recreation  ground,  Campbell-road,  for  the  urban  district  council. 
— Mr.  E.  J.  Turner,  surveyor  to  the  council,  2  Cornwall-road,  Walmer. 

Sodthend-on-Sea. — January  6th. — Works  of  re-roofing  the  under- 
ground conveniences  in  High-street.— Mr.  Alfred  Fidler,  a.m.i.c.e.. 
borough  surveyor. 

SonTHEND-ON-SEA.— January  6th.— Repair  of  the  loading  pier  on  tho 
Marine-parade.— Mr.  Alfred  Fidler,  a.m.i.c.e.,  borough  surveyor. 

Salford. — January  6th. — Supply  of  head  stones,  &c.,  at  the  ceme- 
teiy. — Mr.  Samuel  Brown,  town  clerk. 

Birkenhead.— January  7th. — Supply  of  retorts,  fire-bricks  and  iire- 
clav  required  during  the  ensuing  twelve  months.- Mr.  Alfred  Gill, 
town  clerk. 

Birkenhead.— January  7th.— Supply  of  1,000  tons  of  lime  for  gas 
purifying.— Mr.  Alfred  Gill,  town  clerk. 

Slough. — January  8th. — E.xecution  of  various  street  works  in  G.W.R. 
station  approach  road  and  Windsor-road,  for  the  urban  district  council. 
— Jlr.  W.  W.  Cooper,  surveyor  to  the  council. 

Wakefield. — January  Sth.^V^arious  private  street  works  in  the 
street  leading  from  Horhury-road  to  New  Brighton. — The  City  Surveyor. 

BtTDLEiGH  Salterton. — January  8th. — Construction  of  a  new  road, 
pathway,  sewer  and  manholes,  for  the  urban  distrut  council. — Mr.  Chas. 
T.  K.  Roberts,  clerk  to  the  council,  10  Bedford-circus,  Exeter. 

Dakwen. — January  10th. — Painting,  papering  and  decorating  works 
at  the  municipal  ottioes  and  market  inspector's  house. — Mr.  R.  W. 
Smith-Saville,  borough  engineer  and  surveyor. 

Bedford. — January  10th. — Erection  of  oflSces  and  store-rooms  at  the 
electricity  works.— Mr.  T.  S.  Porter,  town  clerk. 

Cheshunt. — January  10th. — Supply  of  900  tons  of  granite  for  road- 
making  purposes,  for  the  urban  district  council.— Mr.  Samuel  Towlson, 
a.m.i.c.e.,  surveyor  to  the  council. 

Manchester.— January  10th.— Erection  of  twenty-six  three-storey 
tenement  buildings  fronting  Pott-street  and  Caroline-street,  Ancoats.— 
Mr.  Wm,  Henry  Talbot,  town  clerk. 

Manchester. — January  10th. — Erection  of  thirteen  shops,  fronting 
Oldham-road  between  Cornwall-road  and  Spittal-street.— Mr.  Wm. 
Henry  Talbot,  town  clerk. 


J.  PLAGE  &  SONS, 


Ltd. 


Hoddlesden  Collieries  and  Sanitary  Tube 
and  Fire-Brick  Works, 

Eccieshill   Collieries    and   Stoneware  Pipe 
and  Glazed  Brick  Works, 


DARWEN, 


Telegrams  i 
"  PLACES, 
DARWEN." 


LANGS. 


dnll  I  I  All  f        I  U  D Cm^     from  2-in.  Diameter  to  42.in.  Diameter. 
STANFORD  JOINTED  PIPES,  with  ordinary  or  deep  sockets,  A  SPECIALITY. 

GLAZED      BRICKS*     white    or    coloured. 

LEEDS  FIRECLAY  COMPY  >  LTD 

so    :p^e,k:    e,o"W",    lkeijs. 

GLAZED  BrTgKS.  ARCHITECTURAL  FAIENCE.  SANITARY  PIPES. 

TERRA  COTTA.    GLASSHOUSE  TANK  BLOCKS. 
CAS   RETORTS.  HASSALL'S  PATENT  SAFETY  JOINT. 

Fire  Bricks,  Furnace  Linings,  Sinh,  Traps,  Porcelain  Baths,  &c. 
THUR5T0NLAND    RED    FAGIIVG    BRICKS. 


BALTIC  WHARF,  WATERLOO  BRIDGE,  London,  S.E.  ;    L.  &  N.  W.  Ry.  Goods  Yard,  Wonship 
Street,  E.G. ;  i5  Charterhouse  Street.  EC. ;  and  Somers  Town  Goods  Station,  Euston  Rd.,  N.W. 
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Brdpord.— January  10th.— Supply  und  erection  of  ono  42Ub.h.p. 
double-tu'tini?  cumpu'uml  encluseJ  entfine,  auil  one 'i30-unil  alternntor 
with  stationary  armature,  for  the  Electric  Light  Commitlee.— Mr.  T.  S. 
Porter,  town  clerk, 

BoOTLB.— Janaary  10th.— Supply  and  erection  of  electric  lightinp 
plant,  for  the  corporation.— Mr.  Tbomajs  L.  Miller,  u.i.e.b.,  consultinif 
eng^ineer,  7  Tower  Chambers,  London,  N. 

HAttKOOiTE.— January  10th.— Supply  of  1.000  lineal  yards  of  9-iD. 
caat-iron  pipe**,  also  a  ira»  enrrine  fnr  actnatiiig  the  •-ewHffe pumps  al  the 
eewage  farm,  Ri[xin-road.— Mr.  Samuel  Stead,  borough  surveyor. 

Belfast.— January  lltb.— Supply  of  earthenware  sewer  pipes  a's  may 
be  re(|uired  dnrinK  the  ensuing  twelve  nionthH.— Mr.  J.  C.  Bretlaud, 
city  survej'or. 

NoBTHALLEKTOir.— Januarj*  1  Ith.— Construction  of  an  iron  bi-idge 
across  the  Wiske,  for  the  rural  district  council.— Mr.  Win.  Fowler,  clerk 
to  the  council. 

Radcmpfk.- January  llth.— Erection  of  buildings  in  connection  with 
public  btiths  and  the  supply  of  all  enjfi'ieeriiitr  wurk^*,  hot  and  cold 
water  system,  Ac.  for  the  urban  district  council.— Mr.  J.  Sharpies, 
clerk  to  the  council. 

FtLixiowE. — January  12th. — Construction  of  7<nj  lijieal  yards  ofO-in. 
earthenware  pip©  sewer,  for  the  urban  district  council.— ifr.  Geo.  S. 
H*irton,  surveyor  to  the  council. 

Lakcasteh.— January  12Lh,— Supply  of  entwine  oils ;  engine  and  Iroiler 
packing  ;  fireclay  pi{>es  ;  setts,  tings  and  kerbs  (Haslingden  rock)  ;  and 
set<s  (grit  rock).— Mr.  T.  t'anu  Hughes,  town  clerk. 

Halifax. — January  12th.— Supply  of  various  stores  rflcpiired  during 
the  ensuing  twelve  months,- Mr.  Keigble.v  Walton,  town  clerk. 

WoRTHiKe. — January  12th. — Construction  of  a  roof  over  the  service 
reservoir  near  Broadwater,  for  the  corporatioci.- Mr.  James  Mausergb, 
5  Victoria-street,  London,  S.W. 

LticESTBR. — Jauuiry  13th. —  Works  re<iuired  in  the  raising  of  the  roof 
of  the  boiler  house  at  the  refuse  destructor  works,  Ned  ham-street. — Mr. 
E.  George  ilawbcy,  borough  surveyor, 

KiKGsrowK  (Ireland).— January  lith.— Erection  of  raunicipal  offices 
and  stores  at  George's-place. — Mr.  John  Dounoll}',  town  clerk. 

Daetford.— Janntiry  17th.^Krection  of  chapels,  caretaker's  house 
and  a  Iwundary  wall  at  the  new  cemetery  ut  Stone,  for  the  rural  difitrict 
council.— Mr.  G.  H.  Tait,  m.i.c.e.,  engineer,  15  Lowfield-streei,  Hartford. 

Da  KWEx.— January-  17th.— Plant  for  the  destruction  of  town  refuse.- 
Mr.  R.  W.  Smith-Suville,  borough  engineer. 

C0VE5TRY.— January  17th.— Construction  of  about  1,00"  lineal  yards 
of  oft.  by  3  ft.  4in.  brick  sewers  :  3,152  yards  of  27-in.  and  21-in.  cast- 
iron  rising  mains;  0,500  yards  of  pipe  sewers  varying  from  30-in.  to 
7-ii..  in  diameter  ;  and  snbf^idence  and  i^training  tanks,  fur  the  cor- 
poration.— Mr.  J,  Mansergh,  engineer,  5  Victoria-street,  London,  S.W, 

Dover.- January  IStb.— Erection  of  a  boiler  house,  with  inlet  pipe» 
Ac,  at  the  &ea  bAths,  Marine-parade.— Mr.  Henry  E.  Stilgoe,  a.m.i.c.b., 
borough  engineer. 

Gloucestek. — January  18lh. — Supply  and  erection  of  various  plant 
on  the  low-tension  system  for  the  municipal  electricity  works. — Mr. 
Robert  Haruraond,  consulting  engineer  to  the  corporatioa,  Osmond 
House,  Triuity-laue,  London,  E.C. 

LosDos. — January  24th.— Erection  of  temporary  structures  for  700 
patients  and  staff  at  the  Horion  Manor  estate.  Epsom,  for  the  county 
council.- TheClerkof  the  Asylums  Committee,  21  fthitehaJI-place,  S.W. 


HBiTDOir.— January  24th.— Variouf*  sewerage  works,  for  the  urban 
district  council. — Mr.  S.  Slater  Grimley,  engineer  and  surveyor  to  the 
council. 

WisTMisfTBk.— January  25ih.— Dii>po«a1  of  gas  and  lamp  coluninf, 
street  lantenifi,  guard  i>fBts.  drainpipes,  Ac— Mr.  T.  Heusmoii  Muasey, 
vestry  clerk.  Vestry  Hall.  Piccadilly,  I^cndon,  W. 

WiLLEWHALi..— January  2Tth.— Supply  of  various  WToughl-iron  fencing 
and  gates,  tor  the  urban  district  couDCil.—Mr.  Chas.  J.  Jeukin,  a.m.i.c.i., 
engineer  and  surveyor  Ut  the  council. 

Lkicestee.- January  :*lst.— Motor  vehicles  for  the  collection  of  bouoa 
refuse.  —Mr.  E.  George  Mawljoy,  borough  engineer  and  surveyor. 

SocriiAMprow. -February  1st.— Erection  of  an  ipj.lalion  liOEpiial  in 
Muusehole-lane,  Millbrook.— Mr.  George  B.  Nalder,  town  clerk. 

WotTBHOAMPTOV.- February  7th.— Motor  vans  for  street  scavenglnflr 
and  the  conveyance  of  road  nmlcruils.- Mr.  J.  W.  Bradley,  bdroogh 
engineer  and  surveyor. 


MEETINGS. 

JANUARY. 
1.— Sanitary  lusiiectors'  Association  :  Sir  John  Button,  the  |tresideat« 

will  deliver  his  new  year's  address. 
4.— Auctioneers*  Institute:  Mr.  J.  B.  Matthews,  on  *'  Tlie  Practical 

Application  of  the  Principle-*  and  I^w  of  Dilipidationa." 
10. — Surveyors'  ItiHtitutinn  :   Further  <liM:ussion  on  the  iNi(ter  by  Mr. 
F.  Punchard,   entitled  "The   R><yal   ComniihMwnera*   £:uggesitd 
Amendments  to  the  Agricultural  Act,  ISs3.*' 
^. — Auctioneers'  Institute  :  A  conversaiione. 

31.— Surveyors'    Institution:    Junior   mceliutr,    Mr.   F.   A.   Green,  on 
"  t 'ompensation  Cases." 


NOTICES. 

Thk  Surveyor  and  Municipal  and  Codktt  Engineer 
may  be  ordered  direct,  throuQh  any  o/  itessru.  Smith  i'  Son'a 
book-stalU,  or  of  any  neiaagent  in  the  United  Kingdom. 
Applications  to  the  Offices  for  single  copies  by  post  mutt  ii»  ail 
cases  be  accompanied  by  stamps. 

The  Prepaid  Subscription  (including  postage)  is  as  follows  : 
Twelve  Six  Three 

Months.  Moutbs.  MoDtlu. 

United  Kingdom  U».       ...        /e.  6d.       ...       3*.  ad. 

Continent,  the  Colonies,  India, 

Unite<l  States,  Ac 193.        ...        is.M.        ...        *s.9d. 

The  Internutio)ial  TiTeics  Company,  S3  and  S.5  Duane-atreet 
Kew  Ymk  City;  The  Toronto  Xeus  Company,  Turonto ;  and 
The  Montreal  Neics  Company,  Montreal,  have  fcfen  appointed 
agents  in  the  United  States  and  Canada  for  the  sale  of  The 
Sdrvevok.  a  thin  paper  edition  is  printed  fur  circulation 
abroad. 

EDITORIAL,  PUBLISHINO  AND  ADTERTISEHENT  OrFICBS  : 

ST.  liUIDK'S  HOUSE,  24  BUIDE-LANE,  FLEET-STKEET, 

LONDON,  K.C. 


GALVANIZED 


IRON 


rRED^BRABY2(C? 


FITZROY  WORKS 
352to3G4  Euston  R? 
.  TONDQNj 


BLACKMAN 


VENTILATING 
CO.  LTD. 

Specialists  in 

VENTILATING    AND    WARMING. 


TRADE   MARK     63    FORE    STREET,    LONDON,    E.G.,    and    Brancheg. 


OLDACRES    &    CO., 

ELECTROGRAPHERS,  LITHOGRAPHERS,  PRINTERS,  &C. 

52  CHANCERY  LANE,  W.C. 
Bill*  of  Quantities,  Specifications,  Reports,  Ac.,  Elcctrographed  with 
Rccumfy  and  di(»pateh,  equal  to  Litlutjn^^pl'.v.  and  60  (ht  cent,  chi'ftitor. 
Lithoitrnphyat  moderate  rates.  Plans  cnliirKed,  rctluced,  4c. .best etvle. 
"Quantities",  llox,  liin.  x9in.  x6  in.,  dnip  front,  2s.  each  Architects 
and  Surveyrus'  Draft  Papers  —  Quantities,  Speciflcatiou,  Abstract, 
Dimension,  itc,  lf>d.  Od.  per  ream.    I'ncemHd  Spfnmeii$  on    pplication. 


THE    GROBY    GRANITE   CO., 

N,:ii-   I.KI'-K.'^l'Kli.     LIMITED. 
Supph-  tlii'ir  I'lmiiilo.  uhuli  is  ,,f  il.i'  l.iu.l.M 
and  li<'»t  kind,  to  all  railway  Mulwns. 

Si'lti*  for  pHViiig  street!*,  croj*stii|Is  and  ctjurl- 
yanls. 

Mai-ndam,  chipps  and  CTnvel  for  drives,  foot- 
pnthw.  and  ct>lu'rcte  rtork. 
Kcrli,  utralRht  and  circular. 

I'cisl  niid  Telck'rapliic  Addrens  • 


ALUMINO- 
FERRIC. 

THE   Precipitant. 

SOLE    MANUFACTURERS: 

PETER  SPENCE  &  SONS, 

a  1-1  TS   y\.  T*  T5  ^i  IT 

NAVVY  BARROWS 

Barrows  for  All  Purposes. 

CONTRACTORS'  TIMBER, 

P<illii;i.'   Ili'iir.N  and    Huin..  rs  !<■  m/.--.  Kliflish 
liTul..r,  Plui-k   u-.l   S.aili.ik'.  Wh--^-.  n    \\...\, 

JOHN  ASHWORTH  &  CO., 

WATERFOOT,  MANCHESTER. 

K-Inl..  l-'..   ]■■         • 

The  "STRATFORD" 
LABELS. 


Cheap!  Lejjible!!    Iraperiihdble!!! 

Illatlr.tlcJ  CJtafocue  Free. 

RON  Al.      I.  VIUI       I    Xc  roK  V, 
STRATFORD-ON-AVON. 
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APPOINTMENTS   OPEN. 

WAKEPJELD RURAL  DISTRICT  COUNCIL. 
APPOINTMENT  OF  WATER  INSPECTOR. 

The  Couucil  aix'  wishful  to  receive  applications  from  persons 
willing  to  undertake  the  duties  of  Water  Inspector,  Assistant 
Buiklini^  Surveyor  under  tlie  Engineer,  .ind  Local  Inspector 
of  Nuisances  under  the  Nuisance  Inspector,  for  {a)  Alver- 
thorpe  and  (h)  Outwood  and  Stanley. 

The  duties  will  iuclude  the  inspection  and  repair  of  all 
water  pipes,  superintendence  of  nil  connections  with  the 
mains,  reporting  and  stopping  of  all  waste  or  illegal  use  of 
water,  the  renewing  of  tap  washers,  and  gcner.ally  the  carry- 
ing out  of  all  directions  of  the  Engineer;  the  persons  ap- 
pointed must  be  prepared  to  act  as  clerks  of  works  of  any 
schemes  of  drainage,  and  to  attend  generally  in  the  district 
to  the  work  of  inspection  of  new  buildings  and  new  drains  ; 
he  must  .ilso  assist  the  Inspector  of  Nuisances  in  the  suppres- 
sion of  all  local  nuisances  and  the  .supervision  of  the  public 
scavengers. 

Preference  will  be  given  to  candidates  holding  certificates 
of  competency  from  the  Worshipful  Company  of  Plumbers, 
Sanitary  Institute  or  kindred  bodies. 

The  persons  appointed  will  be  required  to  reside  within 
their  respective  district.*!. 

The  persons  appointed  will  bo  required  to  devote  the  whole 
of  their  time  and  energies  to  the  duties  of  their  offices. 

The  salai'y  to  be  paid  to  each  officer  will  be  £91  per 
annum,  payable  monthly. 

The  person  appointed  for  Outwood  and  Stanley  will  have 
to  reside  in  the  house  in  Coach-road,  Outwood,  belonging  to 
the  Council,  free  of  rent,  and  water  rents  and  rates. 

The  engagements  will  be  subject  to  determination  by  one 
calendar  month's  notice. 


Applicants  must  be  between  twenty-five  and  forty  years  of 
age,  having  a  practical  knowledge  of  water  supplies,  drain- 
age and  building  operations. 

Applications  (upon  forms  to  be  obtained  from  me)  must  be 
sent  to  me  not  later  than  Monday,  the  10th  proximo,  en- 
dorsed '■  Inspector." 

Canvassing  will  be  a  disqualification. 

(By  order) 

H.  BEAUMONT, 

Clerk. 

Council  Offices,  47  Kirkgate,  Wakefield. 

22nd  December,  1897. 

BOROUGH  OF  STOCKTON-ON-TP]ES. 
APPOINTMENT  OP    BOROUGH  SURVEYOR  AND 
ENGINEER. 

The  Corporation  are  prepared  to  receive  applications  for 
the  above  appointment. 

The  gentleman  appointed  will  be  required  to  devote  his 
whole  time  to  the  duties  of  his  office.  He  must  be  a  well- 
qualified  Surveyor,  Enginet^r  and  Architect,  and  must  have 
had  competent  experience  in  a  similar  office. 

The  salary  will  be  £350  per  annum,  without  extras  or  allow- 
ances except  expenses  out  of  pocket.  Offices,  assist,ints,  in- 
strumeTita  and  stationery  will  be  provided  by  the  Corjioration. 

The  borough  contains  an  area  of  3,31i4  acres,  a  population 
of  ."55,000,  a  rateable  value  of  £183,534,  and  33  miles  of  paved 
streets  and  7i  miles  of  macadamised  roads. 

Applications,  stating  .age  and  other  particulars,  with  copies 
of  not  more  than  three  testimonials  (which  will  not  be  re- 
turned), to  be  sent  in  to  the  undersigned  not  later  than  20th 
January  next,  endorsed  "  Borough  Surveyor." 

The  minimum  age  for  candidates  is  fixed  at  thirty-five  and 
the  maximum  at  forty-five  years. 


BAYLISMONES^"' BAYLISS. 
WOWERHAMPTON;  : 


5/l398(  I4ICANN0NST  LONDON. E.C.  T 


T  FAIL  TO 


IRON  ^ 

FENCING 


HURDLES,  GATES,  &c, 


JONES  & 
BAYLISS 


FOR  QUOTATIONS.' 


I* 


VICTORIA  WORKS,  WOLVERHAMPTON. 

LONDON  OFFICES  AND  SHOW-ROOMS,  139  &  141  CANNON  STREET,  E.C.  iS  2'leuK  lanitionthiBFuUicatiom.  ' 


AUTOMATIC 


FOR     RAISING 

SSe-'ixrskjg^e,  SSX-uidsre,  "\3^ia,-fcea?»5  Srg. 

As    adopted    for    the    Drainage    of    Eastbourne,    Southampton, 

Warrington,    Staines,   Ipswich,   Norwich,    Felixstowe   and   many 

other  places,  botli  in  this  country  and  abroad. 

For    Pamphlets    and    Particulars    apply    lo- 

HUGHES    &    LANCASTER, 

CONTRACTORS     FOR     DRAINAGE     AND     WATER     SUPPLY     WORKS. 


"T^ 


w 


wr 


NINETEEN    MEDALS.  CHICAGO    EXHIBITION,   HIGHEST   AWARDS. 


iMtKil.VAL   MAKKILS   (IF 


ARTISTIC  WALL   PAPERS 

Free    from    Arsenic. 
Sole  Address :  110  HIGH  STREET,  near  Manchester  Square.  LONDON,  W. 


Special   Terms  for  Ejpori. 


OJ  all  Decorators. 
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Canvassing,  either  directly  or  indirectly,  will  be  deemed  a 
disqualification. 

A  statement  of  duties  may  Ijc  had  on  ajiplication,  containing 
the  terms  and  conditions  upon  which  the  appointment  will  bo 
made. 

(By  order) 

MAT.  B.  DODD:^, 

Town  Clerk. 
Stockton-on-Tees. 

28th  December,  1897. 

CITY  OP  MANCHESTER. 
The  Corporation  of  Manchester  are  prepared  to  receive 
ajiplications  for  the  position  of  Second  Knginearing  Assistant 
in  the  City  Surveyor's  office.  Kach  applicant  must  hold  tho 
certilicate  of  the  Incorporated  A.>*»ocialion  of  Municipal  and 
County  Enpiueers,  and  be  a  neat  and  rapid  ilraughtsuian, 
nccnrate  surveyor  and  leveller,  and  capuble  of  preparing 
linished  drawings  from  |)reUminary  sketches.  Salary,  jElliO 
])er  annum.  Applications,  stating  ago  and  experience,  ac 
companied  by  copies  of  not  more  than  ihroo  recent  testi- 
monials, and  endorsed  "  Second  Engineering  Assistant,"  to  be 
addressed  to  the  City  Surveyor,  Town  Hall,  Manchestei",  and 
delivered  not  later  than  tlio  Gth  .January,  1808. 
Canva.ssing,  directly  or  indiri-u'tly,  will  illflcjualify. 

WM.'lIESUV  TALBOT, 

Town  Clerk. 
Town  Ilall,  Manchester. 

December,  1897.      

ITY  OF  LIVERPOOL. 

CITY  ENGINEER. 

Tho  Council  of  the  City  of  Liverpool  are  about  to  appoint 
a  City  Kngineor. 

Tho  Engineer  appointed  will  be  required  to  devote  his 
whole  time  and  attention  to  tho  duties  of  his  office,  and  will 
not  be  allowed  to  take  any  private  practice  or  hold  any  other 
appointment  or  to  engage  in  any  other  business. 

Practical  knowledge  of  tho  work  of  a  City  Engineer  and  in 
the  laying  of  traiiiway  lines  is  essential. 

The  Engineer  will  not  be  required  to  perform  any  duties  as 
Building  Surveyor. 

Tho  appointment  will  be  held  during  the  pleasure  of  the 
Council.  Candidates  must  either  be  Members  or  Associate 
Members  of  the  Institute  of  Civil  Engineers,  or  hold  licences 
or  degrees  in  engineering  from  some  University  of  tho  United 
Kingdom.      Preference  will   be   given    to  candidati-s  between 


thirty  and  forty-five  year*  of  ago.  The  salary  will  commence 
at  £1,000  per  annum,  and  will  be  subject  to  a  contribution  of 
.1  per  cent,  to  the  Superannuation  Fund,  ami  the  person  ap« 
pointed  will  be  required  to  prove  to  the  satisfaction  of  the 
Controller  and  .\nditor  of  Aeooonts  that  ho  has  effected  an 
insurance  on  his  life  to  an  amoant  the  preminm  ou  which  ig 
equal  to  2  per  cent,  of  his  salary.  The  City  Engineer  will 
bo  required  to  reside  in  the  City  of  Liverpool.  Fuller  par- 
ticulars of  duties  may  be  had  at  the  Town  Clerk's  office. 

Applications,  stating  age,  jirevious  employment  and  pro- 
fessional qualifications, accompanied  by  testimonials,  endorsed 
"  Appointment  of  City  Engineer,"  and  addressed  to  "  The 
Town  Clerk,"  must  be  sent  under  cover  to  the  Town  Clerk,  at 
the  Town  Clerk's  Office,  Municipal  Offices,  Dale-street,  Liver- 
jx)ol,  on  or  before  the  18th  January,  1898.  Wheii  Ihvayfjoinl- 
meiit  has  been  made  by  the  Council  a  notification  toill  be  tent 
to  every  applicant. 

Personal  canvassing  of  members  of  the  Council  is  not  per- 
mitted. 

(By  order) 

UARCOORT  E.  CLARE, 
Town  Clerk. 

Municipal  Offices,  Liverpool. 

24th  December,  18!>7. 

Barry'urban  district  council. 
Wanted,    immediately,  a    Temporary   Assistant    Sur- 
veyor for  nboat  si.t  months.     Applicants  must  be  thorouglily 
qualified  in  surveying,  levelling,  Ac,  and  well  up  in  design 
and  construction  of  works. 

Applications,  stating  age,  qualifications,  experience  and 
sal.ary  required,  and  enclosing  cojiies  of  not  more  than  three 
recent  testimonials,  endorsed  "Assistant,"  to  be  sent  to  the 
undersigned. 

(By  order) 

J.  C.  PAR  DOE,  A.M.I.C.E., 

Surveyor  to  the  Cooncil. 

Council  Offices:  Holton-ro.id,  Barry  Dock. 

IVIL  SERVJCE C0M\rrSSl6N.— Forthcoming 

Examination. —  Assistant  Suryoyor,  Royal  Engineer 
Civil  Staff  (21-3U),  27th  January.  Technical  training  and 
qualifications  necessary.  The  date  Biwcilied  is  tho  latest  at 
which  applications  can  be  received.  They  most  be  made  on 
forms  to  be  obtained,  with  particulars,  from  the  Secretarj' 
Civil  Service  Commission,  Lontlon,  S.W, 


HAYWARD'S  PATENT  "SEMI-PRISM"  PAVEMENT  LIGHTS. 


For  Lighting  Basements,  Collars,  and  Underground  Apartments. 
Universally  acknowledged  to  be  the  best. 


1^ 


HAYWARD'S  PATENT  SAFETY 
COAL  PLATES. 

SELF-I.OCKL.NG  .VNI)  .*EI.F-rASrKNINa. 

I'scti  by  uli  Local  Boards  and  Vt  stMuf^. 

Solid  Iron,  Ventilation  or  lUuminating. 


Cross  Section  through  Hay  ward's  No.2B  "Semi-Prism"  Pavemeut  Ught, 

IRON  STABLE  FITTINGS.  irq^  STAIRC/SES. 


1-  in ,  H  in  .  !■'  in.  Id  in.  Diameter. 

PATENT   MEl'AL   LATH. 

For  Fireprooflag  BuildiDgb. 


yy///iiii\\\mm 


to    MEDALS    AWARDED. 

GENERAL  CASTINGS  AND  FOUNDRY  WORK  OF  EVERY  DESCRIPTION  ON  SHORTEST  NOTICE. 
Catalogues  and  Estimates  on  receipt  of  ParticuLirs,  to 

Hayward  Brothers  &  Eckstein, 


ENGINEERS    AND    IRONFOUNDERS, 

187  to  193  UnOI  STREET,  BOROUGH,  LONDON,  S.E 


I  IMITEO, 


760 


THE     SURVEYOR    AND    MUNICIPAL  [December  31, 189?. 


TENDERS   WANTED. 


T  ANCASTER  CORPORATION. 

-*-"     The    Laucaater    Corporation    are   prepared    to   recei%-e 
tenders  for  the  snpply  of  :  — 

Engine  Oils, 

Engine  and  Boiler  Packing, 

Fireclay  Pipes, 

Setts,  Flags  and  Kerbs  (Haslingden  rock), 

Setts  (Grit  rock). 
Forms  of  tender  and  further  particnlars   maj-  be  obtained 
on   application   at    the  Borongh    Surveyor's   Office,  Market- 
square,  Lancaster. 

Sealed  and  endorsed  tenders  to  be  sent  to  the  undersigned 
on  or  before  Wednesday,  12th  January,  1898. 


Town  Hall,  Lancaster. 
29th  December,  1897. 


T.  CANN  HUGHES, 

Town  Clerk. 


TTRBAN  DISTRICT  COUNCIL  OP  HENDON. 

LOW-LEVEL  SEWERAaE,  CONTRACT  Ko.  5. 

TO   EGAD  AND    SEWER   CONTRACTORS,   COAL   AND 

COKE   MERCHANTS,  PORTLAND  CEMENT 

MANUFACTURERS,  IRON    FOUNDERS,  TIMBER 

MERCHANTS  AND  OTHERS. 

The  above  Council  hereby  invite  tenders  for  :— 

1.  The  construction  of  about  1,290  yards  run  of  12-in.  Pipe 
Sewer  in  the  Edgware-road,  from  3  ft.  to  18  ft.  deep,  together 
■with  Manholes,  Larapholes,  Flushing  Chamber,  Special  Con- 
struction over  River  and  other  works. 

2.  Also  for  the  construction  of  a  Pump  Chamber,  Cast-iron 
Sludge  Pipe,  Artificial  Filter,  Concrete  Carriers  Drainage, 
Manholes  and  other  works  at  their  Sewage  Outfall  Works^ 
Renters-lane,  Hendon. 

3.  About  18  tons  of  Cast. Iron  Pipes  5  in.  in  diameter. 

4.  About  200  tons  of  Portland  Cement. 

5.  About  500  tons  of  Coarse  Pan  (Coke)  Breeze. 
a.  About  170  tons  of  "  Pea  "  Gravel. 

7.  About  150  tons  of  Nutty  Slack. 

8.  About  300  tons  of  Broken  Bricks. 

9.  About  10  to  15  loads  of  Timber  of  various  scantling. 
Nos.  3  to  8  inclusive  to  be  'delivered  to  Hendon  station, 


Midland  Railway,  carriage  paid.  No.  9  to  be  delivered  to 
Sewage  Outfall  Works,  Renters-lane,  Hendon,  N.W. 

The  drawings  and  specifications  may  be  seen  and  forms  of 
tender  obtained  on  application  to  Mr.  S.  Slater  Grimley  (en- 
gineer and  surveyor^.  Public  Offices,  Hendon,  N.W. 

A  deposit  of  £5  will  be  required  in  the  cases  of  Nos.  1  and 
2,  which  will  be  returned  on  receipt  of  a  bonA-fide  tender. 

Sealed  tenders,  endorsed  "  Tender  for  ,"  as   the 

case  may  be,  addressed  to  the  Chairman  of  the  Council,  on  the 
forms  supplied  by  the  Council  only,  to  be  sent  to  me  on  or 
before  4  p.m.  on  Monday,  the  24th  day  of  January,  1898. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

bated  this  29th  day  of  December,  1897. 

HENRY  HUMPHRIS, 

Clerk  to  the  Council. 
Public  Offices,  Hendon,  N.W. . 

BOROUGH  OP  DARWEN. 
REFUSE  DESTRUCTOR. 
The    Corporation    are   prepared    to   receive   tenders   and 
designs  for  Plant  for  the  Destruction  of  Town's  Refuse. 

Particulars  of  capacity  of  plant  required,  &c.,  with  condi- 
tions, specifications  and  a  block  plan  of  this  site,  can  be  ob- 
tained on  application  to  Mr.  R.  W.  Smith-Saville,  C.E.,  borough 
engineer.  Municipal  Offices. 

Tenders,  endorsed  "  Refuse  Destructor,"  to  be  delivered  to 
me  on  or  before  the  17th  January. 
No  tender  necessarily  accepted. 

(By  order) 

CHAS.  COSTEKER, 

Town  Cleik. 
Darwen. 


0 


ITY  OP  BELFAST. 


SURYEYOR'S   DEPARTMENT, 


TENDERS  FOR  EARTHENWARE  PIPES. 

Tenders  are  required  for  the  supply  of  Earthenware  Sewer 
Pipes  for  the  ensuing  twelve  months. 

Forms  of  tender  and  other  particulars  may  be  had  from 
the  undersigned,  to  whom  sealed  tenders,  on  office  forms 
only,  endorsed  "  Tender  for  Earthenware  Pipes,"  are  to  be 
delivered  before  10  a.m.  on  11th  January,  1898. 

J.  C.  BRETLAND, 

City  Surveyor. 


THE  NEW  EXPANDED  METAL 


Meshes  from  |th  In.  to  6-in.  wide.     Strands  from  24  B.W.G. 
to  /jth  In.  thickness  of  Steal. 

FOR  BUILDING  CONSTRUCTION,  as  supplied  to  a  large  number  of 

important  Buildings,  both  Kublicand  Private,  in  this  couatry  and  abroad. 

FOR  SOLID  PLASTER  PARTITIONS,  2  inches  thick,  with  Expanded 

Metal  Lathing.     Fireproof,  vermin-proof,  and  practically  sound-proof. 

FOR  FIREPROOF  LATHING,  for  attaching  to  wooden  joists  and  studs, 

for  walls  and  ceilings,  also  for  suspended  ceilings,  ornamental  mo  jldihga,  encasing  columns 
girders,  &c.— no  cracking  or  falling  away  of  plaster  to  be  feared. 

FOR  CONCRETE  FLOORS  WITH  EXPANDED  METAL.-The  remark< 

able  results  and  adv'^antages  of  these  will  be  better  understood  by  pt-iusal  of  the  Iteporf 
hereinafter  refc.  red  to. 

FOR  EXTERIOR  WALLS  OF  BUILDINGS.-Cement  applied  to  Es- 

panded  Metal  is  not  liable  to  crack  or  fall  away  through  changes  of  temperature. 


FOR  FENCING.  TREE  GUARDS,  WINDOW  GUARDS,  as  supplied  to 

the  Koyal  Parks,  leading  Hallway  Companies  and  landed  Estates  throughout  the  Kingdom, 

ORNAMENTAL.       STRONG^       CHEAP. 


OTHER  USES  FOR  EXPANDED  METAL.— These  are  innumerable.    It 

can  be  used  wherever  lattice-work  is  required,  from  a  letter-rack  to  a  lift-shaft,  for  garden 
bordering  and  archways.  Is  highly  ornamental  and  exceedingly  durable,  having  no  jointa 
to  rust  away. 

Being  expanded  by  rapid  machinery,  it  i3  considerably  cheaper,  strength  for  ij*;eBgth 
than  any  other  description  of  metal  lattice-work. 

BRASS.  ALUMINIUM,  or  any  other  ductile  metal  can  bo  expanded,  and 

the  effect  is  very  pleasing,  and  here  again  the  absence  ol  joints  gives  great  durabi  ity  ti  tha 
metal,  and  the  rapidity  of  manufacture  allows  of  very  low  prices. 


CATALOGUES  AND  PRICE  LISTS  can  bo  obtainpd  on  npplication. 
Also  copy  Ola  RKPOliTbyan  EMINEW  TFI IIM  of  ENGINEEliS  on  the  use  of  EXPANDKU 
METAL  IN  CONCUBTE.' 


THE  EXPANDED  METAL  COMPANY,  LIMITED, 

89    UPPER    THAMES  STREET,  LONDON,  EC. 

Telegraphic  Address,  "  Distend.  London."  Works— WEST  HARTLEPOOL.  Telephone  No.  \^ 


Decehbeb  31, 1897.] 


AND   COUNTY    ENGINEER. 
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CITY  OF  MANCHESTER. 
The  Sanitary  Committee  invite  tenders  for  the  erecti*)n 
and   rompletion    of    thirteen    Shops,    fronting    Oldhum-road 
between  Cornwall-street  and  Spittal-street. 

Copies  of  dniwinps,  hills  of  r|iiimtitie8  and  forms  of  tender 
may  bo  obtained  on  application  to  the  City  Surveyor,  Town 
Hall,  JIaiu'hofitcr,  on  payniou  of  5  puincrts  (which  siitn  will 
be  rofiiniicd  on  receipt  of  the  driiwiufrs  and  other  docunients 
with  a  brma-fide  tender). 

Sealed  tenders,  enclosed  in  the  oRirial  envelope  and  ad- 
dressed to  the  chairman  of  the  .Saniliiry  Committee,  will  be 
received  at  the  City  Surveyor's  ortii-e  not  later  than  0  a.m.  on 
Monday,  the  10th  day  of  .Jarnary,  1K9S. 

The  Committee  do  not  bind  themselves  toaccept  the  lowest 
or  any  tender. 

\VM.  HENRY  TALBOT, 
Town  Hall,  Manchester.                                    Town  Clerk. 
December  22,  1897. 

CITY  OF  MANCHESTER. 
The  Sanit.'iry  Committee  invite  tenders  for  the  erection 
and  completion  of  twenty-six  throe. storey  Tenement   Bnild- 
inps  and  two  corner  Shops,  fronting  Pott-street  and  C.iroline- 
street,  Ancoats. 

Copies  of  drawings,  bills  of  (piantities  and  forms  of  tender 
may  be  obtained  on  application  to  the  City  Snrveyor,  Town 
Hall.  JIanchcster,  on  p.ayment  of  5  guineas  (which  sum  will 
be  refunded  on  receipt  of  the  drawings  and  other  documents 
with  a  honii-fiih  tender). 

Sealed  tenders,  enclosed  in  the  oflicial  envelope  and  ad- 
dressed to  the  chairman  of  the  Sanitary  Committee,  will  be 
received  at  the  City  Snrveyor's  ortiro  not  later  than  9  a.m.  on 
Monday,  the  10th  day  of  .lanuary,  1898. 

The  Committco  do  not  bind  themselves  to  accept  the  lowest 
or  any  tender. 

\VM.  HENRY  TALBOT, 

Town  Clerk. 
Town  Hall,  Manchester, 
rieceniber  22,  KSOT. 


BOROUGH  OF  SOUTHEND-ON-SEA. 
TO  BUILDERS. 
The  Corporation  invite  tenders  for  Repairing  the  Loading 
Pier  in  Marino-parade. 

Plans  may  be  seen,  and  bills  of  quantities  and  forms  of 
tender  obtained,  on  and  after  Thursday,  the  23rd  in8t<int, 
upon  a|iplicntion  to  Mr.  Alfred  Tidier,  Assoc.Ji.lNST.t.l!., 
borough  surveyor,  Clarence-road,  Soathend,  and  on  payment 
of  1  guinea,  which  will  be  returned  on  receipt  of  n  hnn&-fiAc 
leniler. 

Sealed  tenders  (with  "  quantities "  fnlly  priced),  marked 
"  Teniler  for  Loading  Pier,"  to  bo  delivered  at  my  office  at  or 
before  9.30  a.m.  nn  Thursday,  the  6th  January,  1S9N. 

The  Corporation  will  not  be  bound  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WILLIAM    GBEGSOX, 

Town  Clerk. 
Southcnd-on-Sea. 

15th  December,  1897. 

BOROUGH  OF  SOUTHEND-ON-SEA. 
TO  BUILDERS. 
Thi'  Corporation   invite  tenders  for  Re-roofing  the  Under- 
ground Conveniences  in  High-street  with  steel  troughing  and 
girders,  strengthening  existing  walls,  diverting  existing  sewer, 
and  other  ap|>urteuHnt  work. 

Plans  m.iy  be  seen,  and  bills  of  quantities  and  form  of 
tender  obtained,  on  and  afttir  Thursday,  the  23rd  instant, 
upon  appliuati'iu  to  Mr.  Alfred  Fidler,  a.isoc.m.inst.c.k., 
Borough  Surveyor,  Claruiicc-road,  Southend,  iind  on  payment 
of  1  guineI^  which  will  be  returned  on  receipt  of  a  houa-fide 
tender. 

Sealed  tenders  (with  "  qnantities"  fully  priced),  m.irked 
"  Tender  fi>r  Conveniences."  to  be  delivered  at  my  onice  on  or 
before  Thni-silay.  tho'ltli  .lanuury,  IS'JS,  at  12  (.'iloifc  at  noon. 


"ACME"    VENTILATING,    HEATING    AND    SMOKE    CURES. 


SPHERICAL  EXHAUST. 

THE  OHLT 


o 
I- 
< 


VENTILATOR. 

For  BniMinirs,  Drains,  Ac. 


j^L.^: 


KiG.  2Qm. 

By  Eiectriciiy,  Water,  Gae,  Steam, 

Hand  or  Horse  Power. 


i 


,  "ACME" 
A  EXHAUST 

(i       LOUVRES. 

9  For    DG.n-.-. 
^        Walls,  Ac. 
From  98. 


VENETIAN    WALL 

INLETS. 

From  18.  Sd. 


SMOKE 


CURES. 


Telejrrams:  "  Ketwokth,  I.ivtRrooL."      Telephone  Xo.  1S77.       Twenty-five  Ycnrs' Experience.       Uluelmfed  Trice  Lists  Free. 
.A^KSjaa.^  "    '^T'^xa.'tvdLX^-t^iss-s^     E^xxd     ^X^r«.'t;dL3ca.Br     Oc»3Gi:s.x>Et.x%.^cr,    31.i.-^^xTx>ool. 

Con;r^clors  to  H.M.  Government  Departments,  Varieus  Corporations,  Railway  Conif  rnitf,  ic. 


"ACME" 

Chimney 
Cowl, 


W   SffeUCopptr 
M  and 

,=  Tfrra-Coita. 

Readily 
j  Fwept ; 

I    pppvenU 

down- 
•  iraiifhl. 

25s.  to  3£«- 


PHOTO  COPIES  OF 
TRACINGS. 

BLACK  LINE  PRINTS. 

30  by  22 per  copy,  2  > 

40  by  27 „         3  - 

53  by  31 ,         4  - 

Copiet  in  one  shed, GOb\i^,hy  arrangement. 

COPIES    BY   WHITE    LINE 
PROCESS, 

Usually  termed  Blue  Prints. 

30  by  22 per  copy,  1  6 

40  by  27 „       2e 

53  by  31 „       3  e 


J.  HALDEN&CO., 

B  ALBERT   SQUARE,  MANCHESTER. 


^ 
^ 


,**    *    ''♦% 


-*, 


FIRE 


^LONDON  &^ 
■LANCASHIRE, 

1    •>•<':"■  ^iy'  I 


FIRE 


% 


'*4WCE  CO^^ 


»^^ 


Siibsciibfd  CaiiiUil 

Head  Otfica 


£2,127,500. 


/  45  DALE  STHEET,  LlVCRlOOL, 
I  73  TO  76  KINa  WILLIAM  STREET,  LONDON. 
I,il»Tal    romniis»ion    iill..«.,l     to     SURVEYORS 

BUILDERS  and  ARCHITECTS,  (or  iutrmluctiou  o( 

Business. 


C.WOOLLSSCROFT&SON, 


HANLEY, 


ROORS, 


tionsand 


pplicati 


LONDON      PLATE -CLASS      INSURANCE 
COMPANY,   Limited. 

IliuJ  OIluc  :  4"  "oi '  "  ^  i..loria  St..  L.C. 

(;Uf,.,    I.I     nil     Kll.  I'm       I'.llvltH    o( 

MODERATE  RATES.     priOKTi   KEPtACtMENTt. 

SURVEYS  AMD  C  '     I  I 

T.-n  i-r  coin,  .'f  il..'  I  rrj 

^«x  '.  '^nr-  i?i  >■  1^''-  ^'  '  en. 

XpplU-atioai,  tor  4xt»'.»<.^   /ni,l»J. 

Llbtirnl    Terms    for     Bu>in«u    Introdac*^ 


EASTWOOD  8c  CO.,  Limited. 

iioatj   otiicc:    ui:lvi:i)i:i{k    koai),   L.v^ir.irni.    si:.  

BRICKS.   LIME.    CEMENT 


In  any  Quantities  For  Prices  apply  tc  above  address. 
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The  Corporation  will  not  be  bonnd  to  accept  the  lowest  or 
any  tender. 

(By  order) 

WILLIAM  GREGSON, 

Town  Clerk. 
Southend-on-Sea. 

15th  Decemher,  1897. 

TO      URBAN      AND       RURAL      DISTRICT 
COUNCILS,  CONTRACTORS,  BUILDERS, 
ENGINEERS,     GAS-FITTERS     AND     OTHERS. 
Tbe  Vestry  of  the   Parish  of  St.  James,  Westminster,  have 
for  disposal  a  quantity  of  Gas  Lamp-Columns,   Street  Lan- 
terns,  Guard  Posts,   Drain   Pipes,  &c,,  in   good   condition,  of 
various  patterns  and  designs,  and  are  prepared  to  receive 
offers  for   the    same,    either   in    large    or   small   quantities. 
Forms  of  tender  and  full  particulars  may  be  obtained  on 
application   to   the    Surveyor,   Vestiy    Ilall,    Piccadilly,  W. 
Tenders,  under  cover,  endorsed  "  Tender  for  — ,"  should  be 
delivered   to   me   on    or   before   Tuesday,   the   2.5th    day  of 
January  next. 

The  Vestrj'  do  not  bind  themselves  to  accept  any  tender. 
(By  order) 

T.  HENSMAN  MUNSEY, 

Vestry  Clerk. 
Vestry  Hall,  Piccadilly,  W. 
14th  December,  1897. 

WALMER  URBAN  DISTRICT  COUNCIL. 
PUBLIC  CONVENIENCE. 
FENCING  AND  LEVELLING  RECREATION  GROUND. 
The  Urban  District  Council  of  Walmer  invite  tenders  for 
the  Erection  of  a  Public  Convenience  near  tlie  Strand-prom- 
enade, and  also  for  Fencing  and  Levelling  the  Site  of  the 
new  Recreation  Ground,  Campbell-road,  Walmer. 

Plans  and   specifications  may  bo  soon  at  any  time  on  appli- 


cation, between  9  a.m.  and  4  p.m.,  to  the  Surveyor,  Mr.  J.  E. 
Turner,  2  Cornwall-road,  Walmer. 

Sealed  tenders,  endorsed  "Tender  for  Public  Convenience," 
or  "Tender  for  Fencing,  &c,"  should  be  sent  in  tome  not  later 
than  the  5th  January  next. 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or 
any  tender. 

F.  W.  HARDMAN, 

Clerk. 
4  and  5  Park-street,  Deal. 

10th  December,  1897. ^__ 

OUNTY  BOROUGH  OF  SOUTHAMPTON. 


0 


ISOLATION  HOSPITAL. 


TO  BUILDERS  AND  CONTRACTORS. 
The  Council  are  prepai-ed  to  receive   tenders  for  the  Erec- 
tion   of   an    Isolation    Hospital  on  their  land    in  Mousehole- 
lane,     Millbrook,    Southampton,    comprising    the    following 
buildings  and  incidental  works  : — 

Administrative  Block. 

Four  Pavilions. 

Out-bathing  and  Mortuary  Block. 

Laundiy. 

Porter's  Lodge. 

Entrance  Gates,  Buundai-y  Walling  and  Fencing. 

Formation  of  Roads  and  Paths. 

Drainage,  &c. 
Bills  of  quantities  may  be  obtained  at  the  Municipal  Offices, 
Southampton,  on  and  afier  January  1,  1898,  between  the 
hours  of  10  a.m.  and  4  p.m.,  Saturdays  excepted,  on  )iayment 
of  a  £10  Bark  of  England  note,  to  be  deposited  with  the 
Borough  Accountant  (which  sum  will  be  ref  anded  on  receipt 
of  a  hona-jidc  tender). 


THE  "ADDISON"  PATENT  DRAIN  STOPPER 

For  Testing  Drains  hy  means  of  Water,  Sntoi€e,  &g. 

The  parts  are  non-corrosive.    The  disc  of  galvanised  iron,  the  nippie  of  gun  metal,  the  nut  and  cap  of  brass. 

PERFECTLY  SOUND  JOINT. 


EASILY  APPLIED, 

NO  PINCHING  OF  THE  RUBBER. 

THE  GREATER  THE  PRESSURE  THE 
MORE  SECURE  TH£  JOINT. 


:^XS,ZCSX3S  :— 

s.  d. 

4- inch      7  0  each  nett. 

5-inch      3  6         „ 

6-inch      10  6 

8-inch      16  6 

9-inch      17  6         „ 

10-inch      21  6         „ 


eCFORE    EXPANSICN 


NICHOI.L.S      &      CLARKE,    Shoi-editch,     LONDON,     E. 


MANHOLE   COVERS. 


Hcsign  No.  3,033.  Patent  No.  10,326. 

AIR-TIGHT  MANHOLE  COVER,  With  Flange  at  Bottom. 


PARAMOUNT 

Perfectly  Airtight. 
Absolute  Security. 
Strongly  Made. 
Nominal  Cost,  12  6  each. 


YOUNG  &   MARTEN'S 
PATENT  No.  10,825. 

ADVANTAGES    over    others:— 

5.  Triple  Locked. 

6.  Solid  Lug  Hinge. 

7.  Cover  Moveable;  but 

8.  Immovable   without   Keys. 


Trade    Ensign  :— 

Sterling:    Quality.  Nominal     Prices, 

Prompt     Delivery. 


ILLUSTRATED    TRADE     PRICE     LIST. 

215  Pages       3,000  Drawings.      Gratis  to  the  Trade.      Postage  6d. 
Every  BUILDER,  PLUIVIBER,  DECORATOR  and  SANITARY  ENGINEER 

Should    Possess    a    Copy. 

3    x-oivrxsonNr,    HBfCt. 


.        %d        ,     BILLS      OF      QUANTITIES,     SPECIFICATIONS, 

Bsi^l^.,!:#<ii  CONTRACTS,     PLANS, 


tbl  ARI.ISITF.D  OVKK  H.VI.t  A  CEHTCKT. 


LITIIOGR.XPHEl)     IX      I'.KST     SIYI.K     AND     WITH      (;i;K\T     KXrKIlITJON     BY 

PARTRIDGE    &    COOPER, 

ARCHITECTS'    AXD   SVRVEYimS'    l.ITIIOCHAPHEUS, 

191  and  192  FLEET  STREET  and  f.  and  2  CHANCERY  LANE,  E.C. 

LlIiKRAI    DISCOUNTS,  ACCORr. 'NG  TO  ARRANGEMKNTS. 
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Copies  or  the  drawinga  and  specilication  may  be  seen  either 
at  the  Mnnicipal  Offices,  Southampton,  oi-  at  the  offices  of 
the  Archiiocts,  Messrs.  Grceuanay  &  Smith,  21  Queen  Anne's- 
gato,  Westminster,  (luring  the  same  hours. 

Sealed  tenders  (on  tlio  forms  supplied),  accompanied  by 
fuUy-priied  bills  of  ciuantitios,  to  be  sent  to  mo  not  later  thnn 
noon  on  Tnesday,  (ho  Ist  t'oliriiary  next,  endorsed  " Tender 
for  Isolation  Hospital." 

The  contractor  will  bo  required  to  pay  not  less  than  the 
niininuim  standard  rate  of  wages  for  the  time  being  in  eaoli 
branch  of  I  ho  trade. 

'I'ho  Corporation   do   not   bind    themselves  to  accept   the 
lowest  or  any  tender,  and   tlio   contractor  whose  tender  is 
accepted  shall  enter  into  a  formal  afjroement,  under  seal,  wil  h 
sulliciont  sureties  for  the  duo  luUilment  of  his  contract, 
(liy  order) 

GEOllGE  H.  NALDEU, 

Town  Clerk. 

Municijial  Offices,  Southampton. 
:;()th  December,  1S!)7. 


ADVERTISEMENTS. 


T 


ABLE  OF   FLOW  OF  CIRCULAR  SEWEKS, 

bv   J.  P.   Dalton.     For  the  pocket.     Cd.,  post  free  7d. 
Hurmaii,  Limited,  Instrument  Makers,  Ncwcastle-on-Tyne. 


MUNICIPAL    AND    COUNTY    ENGINEERS' 
EXAMINATION.— Mr.    UiciiAiii)    I'akky,   a.m.i.c.k., 

K.S.I.,  Ac,  27  Orcat  (leorfce-street,  Westminster,  piepares 
pupils  by  correspondence  for  lliis  examination.  The  course 
of  work  mrty  bo  taken  to  o.vtend  over  three,  six  or  twelve 
months,  according  to  previous  knowled^o.  At  the  examina- 
tion of  last  April  out  of  the  fifteen  successful  candidates 
twelve  wei-e  prepared  by  Mr.  Parry. 


TELEGRAMS  : 

"  Dlvldltore,  London.' 


LONDON 


TELEPHONE  t 
No.  1011  Holbon 


DRAWING  ANo TRACING  OFFICE, 

.   98  Gray's   Inn   Road,  Holborn,  W.C. 

(.Viljuuiiag  Holhorn  'i'own  Hull.) 
Manager— JOHN    B.   TlIOllP,   Architect   and   Surveyor. 

Cheques  Crossed       ...        The  City  Bank,  Ltd. 

Office  Hours— Nino  to  Ri.\.    SKtunlsys  One. 

Established    1883. 

For  the   PROMPT   and   KFFIl'lKNT  cxn-ation    of  all  work   usually 

rcqnircil  Itv  tlio  1•I{(M■"K.'^S10^^  hucIi  as 

WORKING  DRAWINGS,  COMPETITION  DRAWINGS, 
PERSPECTIVES,  TRACINGS,  SURVEYS,  MODELS, 
Blueprints  and    Jilack    Line   PHOTO-COPIES,   DIAGRAMS, 

Quantities,  Spccilicatiuns  LITHOGRAPHED. 

TRACING   and   PRINTING   Rooms,   HATTON    GARDKN, 

connected  by  Private  Telephone. 


DRAWING  and  TRACING  OFFICE 

52  Queen  Victoria-street,  London,  E.G. 

DESIGN.S,  Drawiii-H  from  l!ou-h  Sketches.  TRACINGS. 
Photo  Prints.  Coloring.  InkinK-in.  Working,',  Detail  and 
Contract  Drawings.-  PERSPECTIVES.  COMPETITIONS. 
QUANTITIES.  Estimates.  SpeciGcatioiis,  Models  for  Law 
Cases.   Lease  Plans.  Estates  laid  out.  SURVEYS.  REPORTS. 

Wood -Block  Paving. 

(.Mil.  WlllTK'.S  SvsruM) 

For     Churches,    Schools, 
Offices,  Ac. 

Ksiimnh'S  ami  full  /iiirticulars 

on  rtpj'hi'ati(j/t  to 

Thos.  Gregory  &  Uo., 

W'KUi  I'.VVl.N'i    AM'  Sll-i.M 
.lol.NKKV   WoKkS, 

Clapham  Junction,  8.IH. 


Roofing  Felt.— A  light  asphaltic  durable  Roofing. 
Inodorous    Felt.-^or    Lininir  Hamp  Walls,   Pre- 
serving; Wall  Papers,  and  Deadcnini;  »ound. 

Sarking,  op  Slaters'  Felts.-Thin  in  substance, 

and  pliaMc,  ami  easily  worked  under  slates. 

Foundation  Felt,  or  Damp  Course —'^'o  pre- 
vent Damp  lisini;  from  foundations,  is  of  a  librous  nature,  and 
docs  not  crack. 

HllR  FELTS, 
SHOE  FEiTS, 
FELT  VARNIbh 


Siimplcs.  Prlci'9  and 
Iiiytrueitoiis  Frou. 


kwnt->1(Ml  17  Gold  & 


SURVEYORS'  INSTITUTION  EXAMINA- 
TKtNS. — Complete  courses  of  preparation,  in  cliiBs  or 
by  eorrespoiidonce,  for  the  Professional  Associatesliip  and 
Fellowahip,  in  all  snb-divisionB.  Mr.  Parry's  courses  have 
been  conducted  continuonsly  for  seven  years  with  inrreasinp; 
success.  At  the  last  three  examinations  the  following  prizes 
(vere  obtained  : — 
189.5.     Institution  Prije,  Driver  Prize  and   Penfold  Silver 

Itledul. 
1890.     Institution   Prize,  Driver  Prize  and   Penfold  Silver 

Medal. 
1897.  Institution  Prize  and  Special  Prize. 
At  each  of  the  two  last  nearly  one  half  of  the  total  number 
of  successful  candidates  were  prepared  by  Mr.  Parry.  All 
pupils  receive  Mr.  Parry's  personal  attention  an<l  teaching. — 
Apply  to  Mr.  Riuhnrd  Parry,  F.s.i.,  a.m.i.i.k.,  ic.,  27  Groat 
(Jeorgestreet,  Westminster  (immediately  opposite  the  Sur- 
veyors' Institution).  

ANITARY^INSPECTORS  and  other  exams,  of 

the  SANITARY  INSTITUTE.     Preparation  by  COR- 

RESPONDENCE.— Terms,  testimonials  and  all  particulars  of 

"  IxspKCTOR,"  Office  of  'f  nF  Sckvkyok. _^_^__ 

UANTITIES,   Ac,    LITHOGRAI'HKU    iiccu- 

rately  and  with  despatch.  METCIIIM  &.  SON, 
8  Princes-street,  Great  George-street,  Westminster,  S.W. 
"  .Sirrveyor's  Diary  and  Tables  for  IsilH,"  price  (id..  poHt  Til.; 
in  leaihi-r  Is.,  post  Is.  Id.  


BILLS    OF    QUANTITIES    LITHOGRAPHED, 

MA.M'.^riiil'T    ("I'll:-;    (.)■■    hi:  AWiNi;-.    ■yr.  \'  I  ■■' ■-, 
l'llMT(].UUfIK.S    .\.Mi    I'llD'lu-l.l'ni'ii.K.MH  ,  , 

ROBT.  J.  COOK  &  HAMMOND, 

DRAFTSMEN,  LITHOGFAPHERS  and  MAP  MOUNTERS, 

Nos.  2  &  3  Tothill  St.,  Broadway,  Westminster. 

Telephone  No.  3,13."..     Tcle:'ni].liu-  Aililro.ts:  "  I'liruxias,  London." 

CROGGOSM  &  CO.,  U- 

CONSTRUCTIONAL  WORK 
IN  IRON  OR  STEEL. 

Estitnales    Oiven    for    nil    kinds   of 
IRON  ROOFS  AND  BUILDINGS. 


ANDREW  Pot  IKK.  Mauiifacturer,  Wolverhampton. 


ALSO  MANUFACTUUKKS  OF 

GALVANIZED  CISTERNS, 

H.W.     TANKS 
16       Upper    Thames     Street,    LONDON,    E.G., 

And    ;,t     LIVERPOOL     ;inri     CiLQSGOW. 


CLAUGHTON  BROS.,  Ld. 

ulTZls,  Braraley,  Leeds, 

Munurnflurci-^  •  \  '.I..- 

IMPROVED  NEW  SYPHON  TRAP. 

PATENT  SOIL  PIPE  TERMINALS. 

FimiiL-ls  for  Wtiod  nml  Iron  Spouts. 
Patent  Ciist-I. end  I'liK-C'lipw.  Jmiclions, 
Sockets,  Talks,  \c.,  Ac.  WiUcr-CIosetfi, 
with  Slot)  Top  Mu\  Lead  Tmp.    Itrv^neo 

Meiliii  Syplnm-KIiisliiiiL;  t'i^U-ms. 


GALLEY'S  &  WOLSTON'S 

TORBAY  PAINT. 

Immense    Covering    Powers. 

Suitable  for  all  Purposes.  Largely  Used  by  CoYernnient. 

Wrilr  fur  rurlicKliirs  and  Shadci  of  Colcnr  to  the 

TORBAY  PAINT  COMPANY, 

^  26, 27  &  28  Billiter  St.,  London,  E.C.; 

Also  .it  LIVERPOOL,  BniXHAM  AND   DAIITMOUTM. 

CHARNWOOD     GRANITE. 

BROKKN     liiK     \I.M  AIMM,    I'lHi'S     Kdli     C.VKKIAGE 

UlflVK.S     AM)     I'ATIIS,    SPKCIAL    ClIll'S     KOU 

t'ONCKKTK  KIA)OU.S,  Ac,   TAVINU  SKTTS. 

Orushinij  slnuH  of  ('lidrinrood  fi'miii'/i' 5.?,6T0 /t.  per 

sqttnri'  inch  (Mi'surs.  Kirkiilih/'^  If^t). 

Ihurnwood  Granite  Co.,  Charnwood  Quarries, 
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BOOKS  AND  PAMPHLETS  FOR  SALE. 

NEW  AND  SECOND-HAND. 


Thn  flsriirea  betn-eeu  parenthesis  denote  the  pufdished  price. 

Lecture  on  Food  Supplies,  by  John  W.  Mason,  m.b.     (6d.)  3d. 

Lecture  on  Milk,  by  Prof.  Wyiiter  Bljth.     (fid.)  3d. 

Report  on  Houses  Letin  Lndtjinj^s,  1883,  by  Dr.  J.  S,  Bristowe.     2fl. 

Sir  Geori^e  Trevelyan  and  London  Landlords,     (3d.)  2d. 

Manitoba  OflScial  Hnnd-Book.    2d. 

liand  Transfer  under  a  Sy.stem  of  Oompnlsory  Registmtion,  by  W.  J. 

Hurufrys.     2d. 
Epitome  of  Church  History,  by  Rev.  W.  Simpson,  m.a.     (33.  6d.)  Is. 
Ohardenal's  "First  French  Course.    8d. 
Annual  Index  of  Jlevicw  oflievietvn,  1891.     (2a.)  6d. 
First  Report  of  the   Department  of  Agriculture  of  British  Columbia, 

1891.    6d. 
Local  Government    Board  Report  on  Oyster  Culture  in  Relation  to 

Disease,  lsi)6.     (8s.  Od.)  2s. 
The  Mmeum  for  October,  1S51  (Education).     (28.  Gd,)  -lil. 
A  Ride  to  Khiva,  by  Lieut. -Colonel  Fred.  Burnaby.     (Gd.)  3d. 
Portraits  and  Autographs,  by  W.  T.  Stead.     (Is.  Cd.)  8d. 
First  Greek  Reader,  by  W.  G.  Rushbrotjke.    Gd. 
The  Dulwich  (Jollege  Act  and  the  Will  of  Edward  AUeyn.    2d. 
Catalogue  of  Loan  Pictures,  Corporation  of  London  Art  Gallery,  1894, 

(Gd.)3d. 
Tracks  for  the  Times.    No.  2,  p.  9G.     (6d.)     3d. 
Imperial  Institute  :  Report  of  Progress  to  1892.    2d, 
Employers' Liability :   Past  :iud  Prospective  Legislation,   189fi,    p,   ;i2 

(Id.)  2d. 
Exercisesou  Latin  Syntax,  by  J.  E.  B,  Mayor,  m.a.,  p,  IG.     (Gd.)     2d. 
First  Lessons  in  Latin,  by  Rev.  J.  Evans,    id. 
Elementary  Latin  Exercises.    (Id.)  4d. 
Eclogue  Latin a%  a  First  Latin  Rcadmg  Book,  by  Rev.  P.  Frost,  m.a., 

p.  2fi2.     4d. 
Ontario  Land  Surveyors:  Annual  Meeting,  1805,  p.  181.    Gd. 
Geography  of  Yorkshire,  by  H.  T.  Sortwell.     (2d.)  2d. 
Gospel  uf  St.  Matthew  (Greek-English),  by  Rev.  Dr.  Gdes.    (2s.  CA.)  Gd. 
Hand-Ronk  of  Honiceopathic  Practice,  by  W.  K.  Kelly,  Tii.B.,  p.  iMl.    Sd. 
Henry's  First  Latin  Book,  by  T.  K.  Ariiold,  m.a.     Gd. 
.Esop's  Fables  (Latin-English).     (2s.  Gd.)  Gd. 
New  Latm  Delectus,  by  11.  Young,  p.  lOG.    -id. 
London  University:  Matriculation  Examination  Papers,  &c,,  1S41  and 

1819.     (Is.)  3d.  each. 
Fruit  and  Gardens  fortlie  People,  by  Hon.  Dudley  Campljell.    2d. 
Inductive  Ltitin  Course,  by  W.  R.  Smith,  m,a.,  p.  25L    8d. 
Latin  Exercises,  by  llev.  A.  .f.  Cluirch,  m.a.     (Gd.)     3d. 
Steam  Tramways  in  Italy,  by  P.  Amoretti.    4d. 
Duties  on  Coal  and  Louflon  Coal  and  Wine  Duties,  by  T,  W,  Banning. 

(Is.)     iti. 
Small  Holdings  Act,  1S92,  by  A,  J,  Spencer,     (2s.  6d.)     Is.  2d, 
Treatise  of  Analytic  Geometry.     Part  1.,  by  Rev.  G.  Salmon.    4.d, 
Dutruc's  French  Grammar.    Gs.    Is. 
Board  of  Trails  Journal,  March,  1888.      (Cd.)  3d. 
Fuianiial  Reform  Almanack,  la95.     (Is.)  -kl. 

Notes  of  Lectures  on  Pilectrical  Phenomena,  byJ.  Tyndall,  ll.d.  (Is.)  Id. 
Annual  Report  of  Medical  Ollicer  of  L.C.C.,  1895.     (3s.  Cd.)     Is.  2d. 
Slii'llield  Report  on  Tramways,  Illustrated.     (2d.).    2d. 
Charter,  By-Laws,  &c.,  of  Institute  of  Civil  Engineers.    2d. 
Tht  German  Magazine,  Nos,  2  and  3,      (Is.  Gd.)     3d.  each, 
Hazell's  Guide  to  the  Agricultural  Rates  Act,  1396,     (Is.)     Cd, 
Aladdin!  by  R.  Recce.     (Is.)     Id. 

Story  of  the  Hamburg  Plague,  by  J.  E.  Neilly.  (Gd.)    3d. 
Hops  and  Hojiping,  l)y  I.  B.  Marsh.    Beautifully  illustrated.     New.     A 

Seasonable  Presentation  Volume.     {7s.  Gd.)     Is.  3d. 
The  Bill  Posters' Directory,  1894.     (Is.)    f>d. 
History  of  England:  lOBG-liilG,  by  J.  Davies.     (2s.)     9d, 
t!asseli's  Pronbuncinr^r  German  Reader.    Id. 
English  Etymology,  by  J.  Russell.    3d. 
Attic  Primer,  by  J,  Wright,  m.a.     9d. 
GrifiQu's  Electrical  Engineer's  Hnnd-Book,  by  H.  J.  Dowsing.     (8s,  Gd.) 

4s, 
Auctioneers'  Year-Book,  1897.     (Is.  6d.)     2s. 
Solutions  o\'  Goodwin's  Problems,  by  Rev.  W.  W,  Hntt,  m.a,    2s. 
Medical    Officer's   Supplement  to  Local    Government  Board   Annual 

Report.  1895-G.     (:is.  Id.)  2s. 
Doinesfir  Engineer'mg.     Vols.  II.  and  IV.  (unbound).     (28.)     Is,  each. 
.Metropolitan  Water  Supply,  by  H.  C.  Richards  and  W.  H.  C.  PHyne. 

Is.  'MX. 
The  Silver  Question,  by  G.  Jameson  and  others.     (Gd.)    3d. 
Ge<jmetri'.*al  Drawings,  by  W.  S.  Binns.    2-.. 
The  Press  on  Commercial  Gambling,  by  C.  W.  Smith.     (Is.)     Id. 
Key  to  Edinburgh  High  School  French  (Jrammar.    Gd. 
Free  Tiade,  by  Henry  George.    2d. 
Sintram  and  Ids  Companions  (in  German).    4d. 
Key  to  Cassell's  Lessons  in  German.    Gd. 
Edward  in  Scotland  (German-English).    Id, 

Dover  Corporation  Electric  Tramways,  by  H.  E.  Stilgoe,  A.ai.i.c.K.    2d. 
Nouveilo  Grainnmire  Francaise,  Id. 

World  we  Live  In  (Physical  Geography),  by  D.  T.  Ansted,  m.a.  (2s.)  9d. 
Geograjjhy  of  England,  by  W.  Lawson.     (2d.)     2d, 
Hand-Book  to  Wall  Maji  of  Englamt  and   Wales,  by    Keith  Johnson, 

LL.D,     (Gd.)    2d. 
Aid  to  Maps  set  at  Cambridge  and  Oxford  Examinations.     (3d.)     2d. 
Hand-Book  to  Physical  Map  of  Globe.    3d. 
Horace  (Odes  and  Epics),  by  Rev.  J.  E.  Vonge.    9d, 
Traitede  Litteraturc,  byE.  LeFranc.     Is, 
Gospel  of  St.  John  (Ctreek-Englisli),  by  .1.  Hamilton,    9d, 
The  Catechism  and  Liturgy,  by  Canon  Norris.    4d. 
Havet's  Household  Frencli.    -kl. 
Chamber's  German  Grammar,     (3s.)  l.s,2d. 
Mental  Arithmetic,  by  AV.  Moffat.    Gd. 
Arnold's  Fir;^L  Krencii  Book.     9d. 

Elementary  Trigonometry,  by  T.  1*.  Hudson,  m.a.     Pd, 
Water  Softening  and  Scicntilic  Fdtiation,  l)y  W.  G.  Atkins.    ;is.)      8d. 
French  Verbs  in  One  LesMon,  Dr.  M.  Weiss.     (Gd.)     4d, 
Skctcliesof  Pnhtical  Economy,  Laurie.     (Is.)     5d. 
Gdl's  Second  (inide  Plane  (ieometry.     (Gd.)     3d. 
Elements  of  Algebra,  London.    260  p.    Is.  2d. 
Description  of  StalTord  Corporation  Gas  and  Electricity  Works,  by  J.  F. 

Bell,   A. M.I. O.K.     2d, 
German  Mugazhie,  Nos.  5,  6  and  7.      (Is.)     3d.  each. 
Jarrolil'rt  Atlas  Geog-aphy,     (28.  Gd.)    9d. 

MandVstation  of  Disease  in  Korest  Trees,  by  C.  E.  Curtis,  F.s.i.  (Is.)Cd. 
List  ol'  Members,  &c.,of  Society  of  Architects,  lb92.     2d. 
Flood-l>rcvcntion  Works  in  Eastbourne,  by  R.  M.  Gloyne,  a,m,i.c.e,    2d. 
Pictures  of  1M8.')  and  the  Men  who  Paint  Tliem,     (Gil.)     .'id. 
Hand-Book  of  Practical  lVi.spe,livc.     Gd. 
Hand-Book  of  Theology,  Sunder.-^on,  203  p.     Is. 
P,  Veigih  MoroTiis  Aeneidow,  Liber  XI.,  Sidgvvick.     (2s.)  9d, 
Saliisiii  Catihna  ct  Jugurtha,  17G  p.     Gd. 
Shulll.-ld  Society  of  Architects.     Report,  1890.    22  p.     3d. 
Guide  to  Civil  Service  Examinations,  18.56.    6d. 

The  prices  lumiecl  include  postage. 
Apply  to '*  LiaRAKiAN,"  c/o  Tuk   Survkyor,  24.  Kri(h'-!;nie, 
Fleut-Street,  Loudon,  E.G. 


NOW   READY. 
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